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WORKSHOP MANUAL

FOREWORD

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

TECHNICAL INFORMATION MANUAL

FYMESBO

WORKSHOP MANUAL
ENGINE GROUP PWEESS801
ELECTRICAL WIRING PHMESS801
BODY REPAIR MANUAL PBMESS0
PARTS CATALOGUE BBO&G208AT]

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

o' MISUBISH

© Mitsubishi Motors Corporation Mar. 1998
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL
RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLE

WARNING!

(1) hmm-mmﬂlwmmmmmﬂﬁ or any SRS-related component,
can lead to personal injury or death to service personnel gmm inadvertent firing of the air
bag) or to the driver and passenger (from rendering the SRS Inoperative).

(2) SAS componenis should not be subjected to heat over 93°C, so remove the SRS-ECU, alr
bag module (driver's side and front passenger’s side) and clock spring before drying or baking
the vehicie 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 component of the SRS or any SRS-related componeant.

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

HOW TO USE THIS MANUAL

SCOPE OF MAINTENANCE, REPAIR
AND SERVICING EXPLANATIONS

I'nis manual provides explanations, eic, concerming
procedures for the Inspection, maintenance, rapair
and servicing of the subject model. Note, howaver,
that for engine and transmission-related component
parts, this manual covers only on-vehicle
instalation procedures for MaOr COMpPONants.
checking, adjustiment, disassembly and reassambily
of the engine, ransmission and major componants
after they have been removed from the vehicle,
please refer 10 separate manuals covering the
@ngina and the transmission,

ON-VEHICLE SERVICE

Under this ftitle are presented inspection and
checking procedures to be performed by using
special tools and measuring instruments and by
fealing, but, for actual maintenance and servicing
procedures, visual inspections should aiways be
performed as well

INDICATION OF DESTINATION

General Export and GCC are used for convenence
o indicate destination.

NOTE

1. "General Export® means teritories other than
Europe, GCC, Australia, New Zealand, the
U.S.A and Canada.

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

3. In some instances, wehicles with other
specifications may be shippad 0 some
Counines.

DEFINITION OF TERMS
STANDARD VALUE

Indicates the value used as the standard for judging
the qualtty of a part or assembly on inspection
or the vduumwﬁmmqpmnrmnhdyil

CAUTION
mhmmmm
vital 1o the worker during the of

avold the possibility of injury to the worker, or
damage to component paris, or a reduction of
component or vehicle function or parformance, stc.

INDICATION OF TIGHTENING TORQUE

of i torgue are given.
(1) tolerance of the basic value is within =10%.
(2) Special bolts or the like are in use.

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 angine equipped with the multi-point injection.

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

M/T Indicates the manual transmission, or models equipped with the manual transmission.

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

indicates proceduras to b perfonmed
before the wark in that section s stared,
and procedures to be performed after
the work in that section is finished.

Component Dlagram

A diagram of the component parts is
provided near tha front of each section
in order to give a reader a batter undar-
standing of the installed condition of

component parts.

Maintenance and Servicing Procedures
The numbers provided within the diagram Indi- ® [nsiallation steps:

cata the sequence for mamntenance and servic- Specified in casa instaflation is Impossible
Ing procedures, in revarsa nn:_lar of rqrna-.ral stegs. Omitted
& Removal steps: if installation is possible in reversa order of
The part designation numbsar corresponds remaval steps.
to the number In tha lustration to indicate & Reassembly steps:
removal steps. Spacified in case reassambly is impossible
& Dizassambly steps: im reverse order of disassembly steps.
The part designation number corresponds Omitted if reassamby is possible in reverse
to the number in the lustration to indicate order of disassembly steps.
disassembly steps.

Clagsificationa of Major Maintenance/Service Points

Indicates {by symbois) where lubrica- fl————
tion is necassarny.

When there are major points refative to maintenance and senicing procedures
{such as essential maintenance and service points, maintenance and service stan-
dard values, information regarding the use of special tools, etc), thase are ar-
ranged together as major maintenance and sarvice points and explained In detail.

4@  Indicates that there are essential points for ramoval or disassembly,
A Indicates that there are essential points for installalion or reassemibly

Symbols for Lubrication, Sealants and Adhesives

Imformation concarming the locations for lubrica- -ﬁl : Grease

fion and for application of sealants and adhe- {multipurpose grease unless there is a
sives Is provided, by using symbaols, in the dia- brand or type spacified)

gram of companent parts or on the page follow-

ireg the component pans page, and explained. ~3a - Sealant or adhesive

i : Brake fluid or automatic transmizssian fluid

E‘ : Engine odl, gear oil or air conditioner com-
pressor ail

E . Adhesive tape or butyl rubber tape
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Indicates the B [ Indicates the | [ Indicates the | [ indicates the
group title. saction title, gr;:w nLEm- page number.
E :

Denotas tightening lorgua.

Faor bolts and nuts which do not
have a tightening torque listed,
refer to the "Standard Parts-
tightening-torque Table®.

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

are shown.)

Operating procedures, cau-
fions, etc, on removal, installa-
tion, disassembly and reas-
sembly ars described,

O— indicates that there is
a continuity batweean 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 parls is pres-
ented) indicating the locations of
lubrication and sealing proce-
dures.
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HOW TO USE TROUBLESHOOTING/INSPECTION SERVICE POINTS

Troubleshooting of electronic control systems for which the MUT-II can be used follows the basic outiine
described below. Furthermore, even in systems for which the MUT-II cannot be used, part of thess systems
atill follow this oulline.

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
differancaes or additions will also be listed.

Diagnosis method

Baaccirs Doss not reoccur,
r * r
| Read the disgnosls code | | Rsad the diagnosls cods
Mo diagnosts code | .
communication ' Diagness Dlagnosis code Mo diagnosis
:ﬂh mrTu rat j dapayed. dsmayed. code
poasitie
'IF
Awlar 1o the INSFECTION After taking nole of the
CHART FOR TROUBLE maalfuncilon code, e
SYMPTOMS (Refsr 1o the diagnosls  code
appiicable group.) mamary
1
[ Rscheck trauble symptonm. |
T —r
Read the diagnosis codes. |
Diagnosis code Mo disgnosis
displayed. code
; l 4
Hater 1o the INSPECTION CHART FOR DIAGHOEIS | lHTEFﬂI'ITEKT MALFUMCTIONS (Fader to -P.W-‘l!_.].:

CODES (Fsfer 1o sppllosbls greup.)

2, SYSTEM OPERATION AND SYMPTOM VERIFICATION TESTS

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

3. DIAGNOSIS FUNCTION
Dataills which are difierent from those in the "Diagnosis Function™ section on the next page are listed.
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WHEN USING THE WARNING LAMP

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

2 To check ABS system, remove the valve relay.
NOTE
That is because the vaive relay is off and tha waming
lamp remains illuminated ¥ there is a fault in the ABS
System.

3. Tum off the ignition switch.

4. Read out a diagnoss code Dy obsarving how the warmng

lamp flashes
Applicable systems
System rame | Warreng @mp name
AT | Neutral position indicator lsmp
AQS :m_lmw
TCL | TCL-OFF indicator lamp
indication of diagnosis code by warning lamp
Whign the diagnosis code Mo 24 s output Whan no diagnosis code s outpur® i
i
0.5 sec. |
= | S |
ol — U . “135
l‘ | |ﬂlli1il-|
" Pauss = Tons  Place | Units on o
tirne 3 ignal  division  signal
BHCE 2 Bocs.
NOTE

* Even if the ABS systam 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-I1 1o tha 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-1I

(1) Tum the ignition switch 1o OFF
mwwnmnﬂummmﬂ-imhmmwmm.m
ﬂ]ﬂuﬂuiﬁhww.nnnaﬁhnhufim
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HOW TO USE THE INSPECTION PROCEDURES

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

4 1. Comrments on the diagnosis code or troubla

mhuicu}m Inepaction camead out using the
=11

Llﬂk.‘m the oparation and Insgectlon proce-
ures.

Indicates the OK judgement conditions.

W Tow = TR T
DT o 2 o™ ol

inspection are listed on & separata page, and
ara given hare for reference.

Indicates voRtmage and Iatnma to be measwed at a particular
connector. ‘
Refar to Connactor Measurement Sarvice Fu&n:_?

connactor pasition can be located in the wining diagram in the
elacirical wiring manual by means of this bal.
Indicates ation and inspection ., mspection terminale

Inspact the contact condftion at each connector terminal.
Wmm bnlsl:cuwi ﬁu'}“ di in th
r can be 1 n wiring diagram N
WWWWMOIWWW-
n
After carrying out connector Inspection, always be sure to
reconnect the connector as it was bafore,

o TR e S L e 2 RN T T R S s BT PRSI

8. Confirm that there are trouble symptoms. If trouble symptoms have
ared, the connector may have been inserted incorectly and the
& symptom may have disappeared during inspection.
| H it seems that trouble sympioms still remain, proceed to the nexd page of
St ;| Instructions.
‘*ﬁ?ﬁ_:ﬁm_‘mmm- N ETE

7. itrouble sympioms still remain up to this there is a possibility that there is an
apen of shor circwit in the harness between the connactors, 5o chack the harness.
realy, the cause may be a defective ECL, so try replacing the ECU and check |

if the trouble symptom disappears.

e

HARNESS INSPECTION

Check for an open or short circuilt in the hamess betwsen the terminals which were defective according

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

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

];D;e hfpacﬂon 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 aven after replacing the ECU, repeat the inspection procedure
from the beginning.



00-10 GEMERAL — How to Use Troubleshooting/inspection Service Points

oA TR

CONNECTOR MEASUREMENT SERVICE POINTS

Turn the ignition switch to OFF when connacting 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 CONNECTED
(WITH CIRCUIT IN A CONDITION OF CONTINUITY)

Waterproof Conneciors
Be sure to usa the special tool (hamess connector). Mever

insart a 1est bar from the harmess side, because to do so
will reduce the waterproof performance and result in corrosion.

Ordinary (non-waterproof) Connectors

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

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

Use the special tool (inspection hamess for connector pin
contact pressure In the hamess set for inspection).

The inspection harness for connector pin contact pressure

should be used. the test bar should never be forcibly inserted,
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 ECL.
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CONNECTOR INSPECTION
VISUAL INSPECTION

.

-

® Due o hamess tonsion &t torminal cection

o Low contact pressure between male and female @rminais

& Low conneclion pressure due 1o rusted lerminals or foreign
mattar lodged in terminals

engagemant of the male pins and females pins. (Pin
drawing force : 1 N or more)
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VEHICLE IDENTIFICATION
VEHICLE INFORMATION CODE PLATE

LOCATION

Vehicle information vode plale is riveted on the loeboard
inside the engine comparmant.

! I| I'l II" \"L ACORDONT
CODE PLATE DESCRIPTION
The plate shows model code, engine model, transmission
¢ MITSUBISHI ]
T (T 1 model, and hﬂd}l' colour code.
wa PEERETE
2 Mo, | ltem Contants
o Hllll-* o 3 .
12T A ——— - — 4 1 | MODEL DE3A DE3A: Vehicle mods|
e o EENERANE EEE 5 HNGHR
) HHGHRA: Modal series
ADSROOLE 2 EMGIME BA1Z Engine model
3 EXT ADE Exterior code
a4 THRANS F5M42 Transmission code
AXLE
3 COLOR A2630JD62 | A26: Body colour code
INT OPT e T
30.J: Interior code
D&2: Equipment coda
For monotone colour vehicles, the body colour code shall
be indicated.
MODELS
Modsal code Engine model Transmission model | Fue! supply system
DE3A | HNGHR BA1Z VE-MIVEC= | F5SM42 (2WD-5MT) | MPI
——— {1,208 m{)
HYGHA
F5A42 [2WD-5A/T)
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GENERAL — Vehicle Identification

-
m——im

L ——{ 3
b ——{
a—{X
o> —AE
- —
@ —|X
o —3

MODEL CODE

Mo, | Hams Cantents

1 Wehicla line 0. FTO

2 Drive systam E: 2wD

3 Engine type 1,898 mé patrol angine

_ (BA1Z <VE-MIVEC:)

4 : Group A:  Passenger car

5 Body styie H: 2-door noichback coupe

B Transmission typa M: S-speed manual
transmission

¥: G-speed sutomatic

transmission

T Vehicle grade G; GPX

B Specified engine feature | H: MPI-DOHC-MIVEC

g Stearing wheel location Right hand
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CHASSIS NUMBER
The chassis number is stamped on the josboard inside the

angine compartment.

TTTITIINIT
1 2 3 4 § 6 7 8 % 10 1
ADDFED T
Mo, | Wems Contents
1 Fiwed figure J Asia
2 Destribiubion charrsl M JEpaEn chanmsl
3 | Destnation Y | For Genersl Expon
4 Bogy style H 2-door notchbsack COUDS
5 | Transmission type N | S-speed manual ransmission
¥ S-spead aUOMABC TaNSTISSIonN

6 | Development order DE | FTD
T | Engne |3 BATZ 1,998 m{ petral engine
8 | Sont A Batsarger car
8 L“I-jﬂ' W 1258
10 Plant u Mizushima Motor Viehicie Works
11 | Serial number - -

ENGINE MODEL NUMBER

1. The engine model number is stamped at the cylinder
biock as shown In tha following.

Engine modsl Engine displacemsant m{
BA12 18498
2. The engine seral number is stampad near the angine
model number,
Engine serial number AADZO1 o YYD22S
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GENERAL — Major Specifications

MAJOR SPECIFICATIONS

, = -

P ADES
hams DE3AHNGHR DEAAHYGHA
Vehicle dimenslons mm | Owverall langth 1 | 4,365 4 365

Crverall width 2 |1.735 1,736
Overall height (unladen) 3 :E‘ 1:%-
Wheelbase 4 | 2,500 2,500
Track-front 5§ | 1,490 1,480
Track-rear 4 | 1485 1,485
Owverhang-front T | 80O 800
Crertiang-rear 8 |75 785
Ground clearance (uniaden) | § | 150 150
Veticie wegnt kg Kert wasght 1,200 1.240
Max gross veluche weeght 1,580
- Max axde weight rating front 830
. Max moe weight raBing-rear 860
Seatng capacty | 4
Engine Moosl No. gAa12
| Total Gmpiacement mé 1,908
Transmissson | Modei No. FoM42 FEALZ
Type S-speed manual S-spedd automatic
Fue! systom Fuel supply system MPI

NOTE: * indicates vehicles equipped with sunroof.
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GENERAL - Precautions Before Service

LA

SERVICING THE ELECTRICAL SYSTEM

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

Caution

Before connecting or disconnecting the negative (=) cable,
be 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

i ol or grease gets onto the oxygen sensor, it will cause
a drop in the performance of the sensor,

Cover tha oxygen sensor with a protective cover whan applying
anfi-corrosion agenis and undercoats,

PRE-INSPECTION CONDITION

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

# Engine coolant temperature: 80-90°C

¢ Lamps, electric cooling fan and all accessories: OFF
& MT. Meulral

¢ AT P range

VEHICLE WASHING

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

e Spray nozzle distance: Approx. 40 cm or more

e Spray pressure: 3,200 kPa or less

s Spray temperature: B2°C or less

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

Refer 1o the “MUT-II REFERENCE MANUAL" or “MUT-II
OPERATING INSTRUCTIONS® for instructions on handling

ENGINE OILS
Health Warning

and repeatad contact with mineral o will result

Recommended Precautions

The most effective precaution Is 1o adapt working practices
which prevent, as far as practicable, the risk of skin contact
with mineral oils, for example by using enclosad systems
for handling used engine oil and by degreasing componants,
where practicabie, before handiing them.



GENERAL - Precautions Before Service

mm
Awvoid prolonged and repeated comtact with oils.
particularty used engine ols.

. mmmmwm

. mmmmmm
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GENERAL - Supplemental Restraint System (SRS)

00-21

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-ECLU), SRS warning lamp
and clock spring. The air bags are located in the
cantre of the steering wheel, above tha glove box.
Each air bag has a folded air bag and an inflator
unit. The SRS-ECU under the floor consola 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 SAS. The clock spring is installed in the
steering column.

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

Instrurnent panel

Alr bag module '.Mrlru; harness

{Front pataangar 5 side)

HRM3A

SRS warning tamp

Diagnosis
conneciar
O\
Body wiring hamess Air bag moduls
! \ (Drivar's side) T
SAS-ECU \-)
TR DOOORAST



00-22

GENERAL - Supplemental Restraint System (SRS)

SRS SERVICE PRECAUTIONS

1.

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

2. Do not use any electrical test equipment on
or near SAS components, except those
spacified on GROUP 52B.

3. Never Attempt to Repalr the Following
Components:
® SRS air bag control unit [SRS-ECU)

#® Clock Spring
® Ajr bag module (Driver's side or front
passenger’s side)
Insulating tapa @ Battary
SRS-ECU connector | 5.

] 5
1{z]3lafs]6lr[alolial1i1z
13014[15] [si7jiells [Pojijz?)

18A0084 |

MNOTE

If any of these components are diagnosed as
faulty, they should ::mIF be replaced, in
accordance with the [NDIVIDUAL COM-
POMENTS SERVICE procedures In this
manual, starting at page GROUP 52B.

4. After disconnecting the battery cable, wait 80 seconds
or more bafore proceeding with the following work.
The SRS system is designed to retain enough voltage
to deploy the air bag for a short time even after the
battery has been disconnected, so serious injury may
result from unintended air bag deployment If work
is done on the SRS system immediately after the
battery cables are disconnected.

Do not attempt to repair the wiring harness connectors
of the SRS. It any of the connectors are diagnosed as
faulty, replace the wiring harness. If the wires are
diagnosed as faulty, replace or repair the wiring harness
according to the following table,

[
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GENERAL - Supplemental Restraint System (SRS) 00-23

SRS-ECU harneas connecior, | SRS-ECU
tarminal number and colour | Terminal No.

Dastination of harness Remady

22, yellow 2 14

Body winng harmess —- Earth Rapair or replace sach

'8

1 wirfing hamess.
Body wiring hamess - Junction block |
(Fuse No.f)

| Body wiring hamess — Diagnosis
Sore i

Body wirng hamess — instrument |

ae ®

SAS components should not be subjected o heat over 53°C, so remove the SRS-ECU, air bag

4

pasnting.

i

(driver's side and front passenger’s side), clock spring befors drying o baking the vehicie

you finish servicing the SRS, check waming lamp operation 10 make sure that the system
property. (Refer o GROUP 528.)

Make cerain that the igniion switch = OFF when the MUT-II is connected or disconnected.

you have any questions about the SRS, plsase contact your local distributor.

SERIOUS INJURY CAN RESULT FROM UNINTENDED AIR BAG DEPLOYMENT, SO USE ONLY
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 damage, etc.

SUPPORT POSITIONS FOR A GARAGE JACK AND AXLE STANDS

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

GARAGE JACK
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GENERAL - Support Locations for Lifting and Jacking 00-25

SUPPORT POSITIONS FOR A
EIIEFLE-FGST LIFT OR DOUBLE-POST

Caution

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

cantre of gravity changes.

DOUBLE-POST LIFT
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GENERAL - Support Locations for Lifting and Jacking

SUPPORT POSITIONS AND SUPPORT METHOD
FOR AN H-BAR LIFT

Caution

Whan sarvica procadorss require  removing  rear
suspension, fuel tank, spare tyre and rear bumper, place
additional weight on rear end of vehicie or anchor vehicle
to hoist to prevent tipping of centre of gravity changes.
When H-Dar it 5 used o @ up vehicles, use of metalic
aftachment aftached 0 the H-bar it may cause damage
o the suspension arm eic. Therefore, Bt up the vehicle by
the following procedure.

1. Place the vehicia on the H-bar lit (same direction).

2. Place sttachments on the H-bar It at the designated
chassis-support positions. When making the attachmeants,
refer to the section conceming making them.

Cautlon

It support is at any location other than the designated

positions, the body or suspension might be deformed
damaged.

3. Raise the H-bar @ 10 the height at which the wehicle
is sightly raised and check 10 be sure that the vehicia
is cormectly and sufficiently sacurad; then ramse the vehicie

i K | l¢
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PREPARATION OF “ATTACHMENTS"
1. Prepare the blocks (wooden) and nails as shown in the

figura.
[tem Dimansions mm | Quantity
Block (A) 90 = 85 = 1,800 2
Block (B) 60 = 100 = 95 4
Block (T) 140 x 40 = B5 B
Mall F0 ar mora 32
Caution

The wood sealected for the blocks must be hard.

2. For the (B) blocks and (C) blocks, use a saw and chisel
or similar tool to make grooves of the dimensions shown
in the figura.

3. Make four "ATTACHMENTS" such as shown in the figure
nailing (B8) and (C) blocks so that each (B) blocks is
sandwiches between (C) blocks.

GaxenIT

QoEDOEn
noon34ad
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GENERAL - Standard Part/Tightening-Torque Table

STANDARD PART/TIGHTENING-TORQUE TABLE

Thread sze Torgue MNm
o Psr— Hoad mark "&" | Head mark T Head mark 8"
ckamagter (mm)
M5 08 25 49 59
ME 10 49 |88 1]
M8 125 12 22 25
M10 125 24 |4 52
M2 125 41 m
M1 15 72 137 157
M16 15 m 208 235
M1B 1.5 167 304 343
M20 1.5 226 412 481
M22 1.5 304 550 64T
M24 15 392 136 853
Flange bolt and nut tightening torque
Thread size Torque Nm
Boit nominal Pitch {mm) Head mark “4* Hoad mark 7" | Head mark's"
diameter (mm)
M& 1.0 4.9 a8 12
MB 1.28 13 28
M10 1.2% 26 ag 57
M10 1.5 24 44 54
M12 1.2% 45 8 103
M12 1.75 2 81 £
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ENGINE — Service Specifications

SERVICE SPECIFICATIONS

ltems Standard value Limit
Alternator drive | Vibration | Whan checked 106 - 137 -
beit tension fraquency Hz |
When a usad belt is installed 15 -130 =
Whan a new belt is installed 137 - 162 -
Tansion N Whan chacked 254480 -
Whan a used balt I3 Instalied 343441 -
| _.'nl':h_én a new balt is installad 459 = BAE -
Deflection Whan checked 9.0-13.0 =
| (Reference —
| valug) mm When a used belt is instalied 10.0-12.0 e
Whan a new belt is installed 6.0-8.0 -
Power staering Vibraton Whan chackad 143 = 168 -
oll pump and A/C | frequency Hz
COMPressor Whan a used balt is installed 160 - 163 -
drivie balt tension
Whan a new belt is installed 180 = 202 -
Tension M When checked 490686 -
When a used b-u;I-t ig installad I 5389-837 -
When a new balt s installed jmaam 5
Defigction When checked 4,4-52 -
(Reference
valua) mm When a used belt is installed 4.6-5.0 s
When a new belt is installed 34-40 Al
Valve clearance (at cold) fvalue in | Intake side 0.16 {0.10) -
{ ) indicates measured value at |
cam sida] mm | Exhaust side 0.21 {0.13) =
Basic ignition timing 5* -
idle: speed rimin 700 = 50 -
CO contents % 0.6 or less =
Compression pressure (250 rfmin) kPa 1226 Min. 1030
Compression pressure diference of all cylinder kPa = Max. 98
Intake manifold vacuum kPa - Min. 50
Cylinder head boit shank length mm = 8954
Auto-tensioner push rod movemeant mm Within 1 -
Timing balt tansion forque Nm 3 -
Auto-tensionar rod profrusion amount mm 38-45 -
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ENGINE — Special Tools

Toal MNumbear Mamea Use
MDSe87T13 Camshaft oil ssal | & Prass-in of the camshaft oll seal
| Instalier ® Prasgs-n of the circular packing
MDS8776 | Crankshatt rear oil | Press-in of the crankshaft rear oil seal
| seal installar
WMBE990938 | Handka Press-in of the crankshatft rear oil seal
MDOSATET Tansion pulley Timing bedt tension adjustmant
socket wrench
MD9ga7T17 Crankshatt front Press-in of the crankshaft frant oil seal
il seal installer
I
MD2sa72y Qil pan remover Remaval of oll pan
MDSS8781 | Flywheel stopper | Securing the fywheel <M/T= or drive plate
| <AfT>
|
|
MBO91653 ' Cylindar head balt | Removal and instaliation of the cylinder head
Wrench balt
Tn.lll:lagﬂ?‘lﬁ , Crankshaft wrench | Tuming n-f the crankshaft

R PR TR

V1

«
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ENGINE — Special Tools/On-vehicle Service 11A-5
Tool Mumber Mame Lsa

GEMERAL Engine lifier Supporting the engine assembly during

SERVICE removal and installation of the ransmission

TOOL

P

MESS1602 Foot assembly

MB201453 Engineg hanger

[ assamoly

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:

htams | Whan When a used | When a new

checkad | beltisinstalled | beltisinstalled
Vibration 106=137 | 115130 137 - 182
frequency Hz

—

Tension N 204 - 490 | 343 - 441 480 — 686 -“J
Deflaction 9.0-13.0 | 10.0-120 6.0-8.0
iRefaranca
value) mm
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ENGINE = On-vehicle Service

<When using the MUT-II>

™
10—-20 mm a~-.,,’\

Ti HT it
L

= .\_.Ill-l

MESS1668
iMlcrophona)

BAEQIEN

(1) Connect the special tocl (MB991668) to the MUT-II.

BAEOD3LE

IAEDHIII

(2)
(3)

(4)

{5

Connect the MUT-II to the diagnosis connactor.

Turn the ignition switch to ON and select “Belt Tension
Measurament™ from the menu screen.

Hold the microphone to the middle of the drive beit
between the pulleys (at the place indicated by the amow),
about 10 — 20 mm away from the rear surface of the
balt and so that it is perpendicular to the belt (within
an angle of = 15°).

Gently tap the middie of the belt between tha pulleys
{the place indicated by the arrow) with your finger as
shown in the llustration, and check that the wvibration
frequency of the belt is within the standard value.

Caution

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

{(4) If 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 to check that the belt tansion is
within the standard valus,

<Balt deflaction check>

Apply 98 N of force to the middle of the drive belt between
the pulleys (at the place indicated by the arrow) and check
that the amount of deflection Is within the standard value.
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11A-8 ENGIME — On-vehicle Service

B LELLELED

2.

If outside the standard value, adjust by the following
procedure.

(1) Loosen the oll pump fixing nut A

(2) MiusEt the amount of belt deflection using adjusting
boit B.

(3) Tighten the fixing nut A
Tightening torque: 49 Nm
(4} Check the belt tension, and readjust # necessary.

Cautlon
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.

1. Remove the air intake plenum.

2. Remove all of the spark plugs.

3. Remove the timing belt upper cover

4, Tum the crankshaft clockwise to align the timing marks
on the camshalt sprockets. This sets the No.1 cylinder
to top dead cantre,

&, Remove the rocker cover.

6. Check the valve clearances of the valves indicated in

the following table,

Cyfincer No. | 1 2 3 4 |5 6

Intake vaive
Exhausi valhva

C:II
ol o

Checking method

Insert the thickness gauge into the clearance batween the
low-speed cam (narrower cam) and rolier, 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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ENGINE — On-vehicle Service 11A-9

hETA= W

7. If the valve clearance deviates from the standard value,
=% Thickness gauge |

adjust by the foliowing procedure.

(1) lunszu the special tool, loosen the adjusting screw

ck nut,

(2} Insart tha thicknass gauge inta the clearance betwean
the low-speed cam (narrower cam) and roller.

(3) Screw In one of the two adjusting screws until it
Hmarn;?nhs the valve (the screw begins to be tightenad

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

(68) 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.

8. Turn the crankshaft approx. 240% clockwise from the No.1
cylinder top dead centre. This sets the No.3 cylinder to
top dead centre.

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

7

| Cyinderno. (1 |2 |3 [& |5 e
intake vaive o | o
Exhaust valve i O (&)

10. Tumn the crankshaft approx.240° clockwise further from
the top dead centra of the No.3 cylinder. This sets the
MNo.5 cylinder to top dead centre,

11. Check and adjust the valve clearances of the valves
indicated in the following table, according to steps 6 and

7
CylinderNo. |1 |2 a 4 5 |8
Intake vahe 0 0
Exhaust valve ; O 0

12. Install the rocker cover.

13, Install the timing belt uppar cover.
14, Install the spark plugs.

15, Install the air intake planum.
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ENGINE — On-vehicle Service 11A-11

=H—— 4 il

Crank angle sensar conmsshor
 —

IDLE MIXTURE CHECK

1.

2.

R

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

Turn the ignition switch to OFF and connect the MUT-II
to the diagnoeie connector.

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

Standard value: 5° BTDCx3®

Run the angine 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 s a deviation from the standard value, check
the following items:

e Diagnosis output

s Closed-loop control (When the closed-loop control
is mormal, the output signal of the oxygen sensor
changes between 0-400 mV and 500-1,000 mV
af idle.)

Fuel pressure

Injector

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

Comprassion pressur

MNOTE

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.

Lol

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

Disconnect the spark plug cables.

Remove all of the spark plugs.

Disconnect the crank angle sensor connector,

MNOTE
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 bean cranked, check that no foreign
matarial is adhering 1o the shop towel.

Caution

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

2. Iif compression is 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.
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ENGINE — On-vehicle Service 11A-13

DOV sonnscior
{Laft bank side)
| 1 |

GAEDZOE
.Y —J
P "\; E ]
b I a.?.s.
[E A
N A
GAED20T

OIL CONTROL VALVE (OCV) CHECK
OPERATING SOUND CHECK
1. Disconnect the two OCV connactors.

2. When battery voltage is applied between tarminals of
the OCV-side connector, the operating sound of the OCV
{for high-speed switching over) 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 side.

Standard value: 6.0 — 7.5 Q0 (at 20°C)



11A-14 ENGINE — Crankshaft Pulley

CRANKSHAFT PULLEY
REMOVAL AND INSTALLATION

Fre-removal Operatlen
LUnder Cover Removal

Posi-installation Opesration
o Under Cover Instalation
® Drive Belt Tension Adjustment {Refer to P11A-5.)

(Engine o)

Removal steps

1. Drive beit {N‘[ﬂm&tﬂf}

2. Drive beft (Power steering oil
pump, AC compressor)

MESS0TET 4 oimooia

| . ]

-
ey

®

|

AGEREA1T

A p-A« 3. Crankshaft bolt
4. Washer

4Ap p-A<4 5. Crankshaht pulley

REMOVAL SERVICE POINT

-4Ap CRANKSHAFT BOLT/CRANKSHAFT PULLEY
REMOVAL

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.
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ENGINE — Camshaft and Camshaft Oll Seal 11A-15
CAMSHAFT AND CAMSHAFT OIL SEAL
<Left bank side-
Pre-removal and Posl-inatallatlon Operaticn
& Englna Coolani Draining and Ewlng (Refer to GROUP 14 = On-vehicle Serdice.)
& Alr Cleanar .i.s.samhlP« E«mnm Inatallation
] TIrniﬁEl Baft Removel and Installation (Rafler o P114A-29.)
& Fusl Discharge Preverfion (Refer to GROUP 134 - Dp-vehicle Sandice.)
Removal steps (Left bank slde)
1. Blow-by hose 7. Camshaft bearing cap, centra
2 PCV hose 8. QCV haolder assambly
3. Ignition coll assembly 8. Circular packing
4 Hocker cover 10, Camshafl all saal
AL 5. Camshaft sprocket assembdy 11, Camshaft
6. Cam caps, froni and rear



11A-16 ENGINE - Camshaft and Camshaft Oil Seal

<Left bank side>

Rocker cower gashed

E e B —
Sealant: 3M ATD P rowwmdn
No.8660 or equivalent i 85 bt

instalistion steps (Left bank side)

11. Camshafi pE4d 5 Camshaft sprocket assam
8. OCV holder assembly 4. Rocker cover .
7. Camshaft bearing cap . Ignition
B« & Cam caps, front and rear 2
10, Camshafi ol seal 1
9, Ciroular packing
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ENGINE - Camshaft and Camshaft Oil Seal 11A-17

<Right bank side>

Pre-removal and Fost-installstion

* [Engine Coolant Draining and Supplyving (Reler to GROUP 14 - On-vehicle Sarvice.)
®  Ar Cleanar Assembly oval and Installation

& Alr |ntake Planum Bamoval and Installation (Pedar e GROUP 15 — intaka Manifald )
® Timing Belt Removal and Installation (Refer to P.11A-28.)

L aft Position Sensor Feamoval and Instalation (Fefer to GROUP 16.)

ADTROOT
Remowval stepa (Right bank side)
11. Breather hosa 17. Camshaft bearing cap, centre
12, Biow-by hosa 18. OCV holder assembly
13. Spark plug cable assembly 18, Circular packing
14. Rocker cover 20. Camshaft oll saal
i 15. Camshaft sprocket 21. Camshaft

16, Cam caps, front and rear



11A-18 ENGINE — Camshaft and Camshaft Oll Seal

<Right bank side>

REMOVAL SERVICE POINT
«Ap CAMSHAFT SPROCKET REMOVAL
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ENGINE — Camshaft and Camshaft Oll Seal 11A-19

<Laft bank side:

Idmﬁ symbal |

Ring

<Right bank side=
Ring

Idantification symbaol
AL ADIIA

<Lett bank slde>

oLl |

|
o] lJJ = R

[

2,
3.

1.

3.

INSTALLATION SERVICE POINTS
A« CAMSHAFT INSTALLATION
1.

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

Apply angina oll 1o the journals and cams of the camshafts.
Install the camshafis to the cylinder head. Be careful
not to confuse the Intake camshaft with the exhaust cne
or left bank side with right bank side.

NOTE

It can be identified by the identification 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 diamater
Intake valve side 1 25 mm
Exhaust valve sida | A 30 mm

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

<Right bank sldes

Dowal pins
ARABOTIH

p-B« CAM CAP/CAMSHAFT BEARING CAP/OCV

HOLDER ASSEMBLY INSTALLATION
Apply specified sealant to the camshaft holder in the
positions shown in the illustration.
Specified sealant: 3M ATD Part No.B660 or equivalent

Install the camshaft bearing cap, cam cap and OCV holder
assembly according to the “I" mark (stands for intaks),
the "E” mark (stands for exhaust), and the cap number.
Tighten the bolts in the shown sagquence.

Cap Ma.




11A-20 ENGINE — Camshaft and Camshaft Oil Seal

<Right bank side> | <L&ft bank sides

|

MOoag71 3 MOSSETTT

p-Cof CAMSHAFT OQIL SEAL INSTALLATION

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

D« CIRCULAR PACKING INSTALLATION

p-E«f CAMSHAFT SPROCKET INSTALLATION

Usea the special tool to stop the camshaft sprecket from turning
in the same way as was donea during removal, and then tighten
the bolts to the specified torque.

Tightening torque: 88 Nm



11A-21

ENGINE - 0il Pan

Egre O ey
) Mhmir—-m&'ﬁ}

R — 12 Nm

REMOVAL AND INSTALLATION
and
=
Enhaar
| -]

OIL PAN

mnhnTTHMTT

‘h"‘“u - 18 Nm

g2
ol

= W D

>id
REMOVAL SERVICE POINT

«Ap OIL PAN REMOVAL

assambly
|

-
MDgegT2r —
e

%f m_,mm.
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11A-22 ENGINE - Oil Pan

INSTALLATION SERVICE POINT
pAqDRAIN PLUG GASKET INSTALLATION

Replace the dran piug gaskel, being careful about its
orentation. (Refer 0 GROUP 12.)
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ENGINE — Crankshaft Oll Seal

11A-23

CRANKSHAFT OIL SEAL
REMOVAL AND INSTALLATION

Lip saction

DVEDGET

Engine oll

Crankshaft front oll seal ramoval
steps

& Tming belt (Refer to P11A-29.}
Crank angle sensor
Refer to GROUP 16.)

. Crankshaft sprocket

. Crankshaft sensing biade

. Crankshaft spacer

- Key

. Crankshaft front oil seal

L B G B =

M

iEngina
oil:
washar

suriace)

m1o

T

83 = 103 Nm

alsy " -

I TR

Crankshaft rear oil ssal removal
sleps
& Qil pan [(Refer to P11A-21.)
® Transmission assembly
mﬁu to GROUP 22 or 23.)
L ch cover and disg <MT>
6. Adapter plale
7. Plata
B, Fhywheel <MT>
8. Drive plate <&T=

=5 10, Crankshalt rear oil seal



11A-24 ENGINE — Crankshatt Oil Seal

ADARCOAR

ATEMITE

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

Usa the spacial tool to secure the flywheel or drive plate,
and ramova tha bolts.

INSTALLATION SERVICE POINTS
A« CRANKSHAFT REAR OIL SEAL INSTALLATION

1.

2.

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

install the oil seal by tapping it as far as the chamferad
position of the oil seal case as shown in the Hlustration.

B« DRIVE PLATE <AT>FLYWHEEL <M/T>

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 oil to the seat surface of the flywhesel <M/T> or
drive plate <A/T= bolts,

Apply oil 1o the crankshaft thread holes.

Apply sealant to the thread of mounting bolts.

Specified 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 tightan the boit
to the specified torque.

Tightening torque: 93 — 103 Nm

p-C+f 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 casa.
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ENGINE - Cylinder Head Gasket 11A-25

CYLINDER HEAD GASKET
REMOVAL AND INSTALLATION

Pre-removal and Post-instsliation Operation

®  Fuel uscharge Presanton (Pre-ramoval oparatian) ® |ntake Manitold Removal and Installafion
* Engine Coclant Dm'nlng and Supplying Aefar to GROUP 15.)
*  Engine 0F Draining and Supplyi L ront Exhaust F'EI-EI Removal and Installaton
®  Air Cleansr Cover and Alr Inteks Hose Removal and afer to GROUP 15.)
Installatian L ing Bah Removal and Installation
& Hadisior Asgembly Removal and Inatallation {Flales 1o P114-29)
Aeter to GROUE 14,)
- efmosial Case and Walas inlat P Rarmowval and
wmn [Flefer o GROUP 14 = Hose and

=Left bank side>

10 Mm
Rocker covaer gaskel

15 s 10 mmi

IP—r

Sealant: 3M Stud Locking
4170 or squivalent

12 = 15 Nm

74 Hm = 0 HNm — 20

B 10 = 12 Nm

Removal staps

1. PCV hose 10. Timing belt rear left cover
2. Biow-by hoza 12. Camshaft position sensor
4, Enltlnn coil assambly 15, Gil seal
g_ Idnl:-c:l-:ﬂr ﬁ"ﬂr <> 16. {E:amahaﬂ. camshaft holder assambly
. Idler pu 17. Cylinder head bolt
4Ap pD« B Camshaf sprocket 18. Cylinder head assembily
flaft bank, intake side) A 15, Cylinder head gasket
8. Timing belt rear center cover



11A-26

ENGINE - Cylinder Head Gasket

<Right bank side>

Rochee ool Jasiot

A1TD or sguivelent
2
gﬂn—by:
6 Rocker cover b-C4 156 Camshaht and camshah hoider
7. ider pulley assambly
4Ap pD«d B Camshafl sprockst 4Bp- p-B« 17. Cylinder head bolt
fieft bank, intake side) 1A Cylinger hoad assembly
?. cantar cover A« 19. Cylinder head gasiet

REMOVAL SERVICE POINTS
«Ap CAMSHAFT SPROCKET REMOVAL
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ENGINE - Timing

Belt

11A-29

W' ' W' v W W W L

TIMING BELT
REMOVAL AND INSTALLATION

Pra-ramoval and Post-installation Operation

® LUnder Covar Removal and |nstallation

# Crankshaft Fulley Removal and Installation
{Refar o P 114-14)

Q-ring

Engine Ol

Removal steps

1. Engine cover

2. Pressure pipe and hose clamp boli
3. Altemnator lower mounting bolt

4, Ol leved gauge assembiy

oiRGOE:
Oy a7

E. Eﬂrtsimiﬁ' pLiley

. Engine hanger

T. Tensioner bracket

8. Tension pulley bracket assembly



11A-30

ENGINE - Timing Belt

15 ﬁ/"_\
R N
- o P

oV )

0 /
C v

&OI RO01 8

8. Crank angle sensor connecior 14, Front a
10. Camshaft position sensor connecior » Timing tension adjustmant
< 15. Timing beit

REMOVAL SERVICE POINTS
«Ap TENSIONER PULLEY BRACKET REMOVAL

Loosen the upper side of the alermalor, and then remove
the tensionar pulley bracket



ENGINE - Timing Beit 11A-31

Timing marks

Timing marks

Movemant

Push rod

AMZIOACEE

=T

Jl-muur

Sat pin

AGNSON3A

VT T VIR PR VIRY VRV PRV PR PRV PR TR VALY PR PRV PRV PRV PRV PRV PO R/ TR PR

5.

«Bp- TIMING BELT REMOVAL

1.
2. Loosen the cantre bolt of the tension pulley and ramove

Align aach of the timing marks.

the timing balt,

Caution

If the timing belt Is to be reused, use chalk to mark
it with an arrow on its fiat side indicating the turning
direction.

INSTALLATION SERVICE POINTS
A4 AUTO TENSIONER INSTALLATION
1.

Apply 88 — 196 N force to the auto tensioner by pressing
it against a metal (cylinder block, etc.), and measure the
movement of the push rod.

Standard value: Within 1 mm
A: Length when It Is free (not pressed)
B: Length when it is pressed
A = B: Movement
If it is out of the standard value, replace the auto tensioner.

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 tensioner cylinder are aligned.

Caution

It the compression speed s too fast, the rod may
become damaged, so be sure to carry out this
operation slowly.

Once the holes are aligned, insert the sat pin,

NOTE
When replacing the auto tensionar with a new par, the
pin will be in the auto lensioner.

Install the auto tensioner to the engine.



install the timing beit 1o the sprockst in the following order

Caution

The left bank side camshaft sprockets will turn readily

because of the spring force being applied, so0 be

careful not to get your fingers caught.

(1) Align the timing marks of the left bank side exhaust
mrﬁ[m sprocket, and clamp the timing belt with
a clip.

(2) ABgn the timing marks of the intake camshaft sprociket.
set the timing belt and clamp it with a ciip at the
posiicn shown in the figure.

Caution
As the camshaft sprockets will turmn easily, do
not apply too much tension to the timing belt

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

L M N



ENGINE — Timing Beit 11A-33

PV PR PR PRV PR PR PRV PR PRV P PR PR PRV PRV PR PR PO PR P P VPO V PR O |

Fin holes

FTEET.EE T

MOERETET
Tansion direction

\ J

pitiey
48 Nm
&prsaize

(4) Check that the timing marks of the rght bank side
exhaust camshaft sprocket is aligned, and clamp the
timing balt with a clip.

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

(B) Set the timing belt onto the crankshaft sprocket.

(7) Set the timing beft onto the tensioner pullay,

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

Adjust the timing belt tension.

p-CoTIMING BELT TENSION ADJUSTMENT
1.

After turning the crankshaft 1/4 of a revolution 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 torqua 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 bolt, make sure that the
tensioner pulley does not turn with the bolt.



ENGINE - Timing Belt

0184130

3 Tum the crankshall two revoluions in the coCkowise

direction, and after leaving it for 5 minutes or more, check
i tha s&t pin of the aulo tensioner can be removed and
insened easily.

Standard value (A): 3.8 —= 4.5 mm

If the amount of protrusion is outside the standard value,
rapeat the procedure In steps 1 o 3
Check to be sure that the timing marks of sach sprocket

-naﬂgmd.

W i i i i i i i i

L]
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ENGINE - Engine Assembly

11A-35

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.

LR

Pre-removal Operation

Fual Dis & Prevantion

(Retar o GROUP 134 = On-vehicle Seavica.)

Hood and Hood Support Rod Removal

{Rater to GROLP 423

Air Cloaner Cover and Alr Intake Hose Remowval

Radiator Removal (Refer to GROUF 14,
LUP15.)

Front Exhaust Pipe Hemoval (Refer o G

Engirne Coclant Draining

ngHITl'.I' e GRAOUP 14 - On-vehicle Serice.)
ransmission Assembly Removal

(Refer to GROUP 22 or 23

e

Removal steps

1. Baflery wiring hamess connection
2, Intake air lemperature sensor
COnn

Post-installation O

Transmission Assambly Installation
Refer to GROUF 22 or 23

rant Exhausi Pips instailation
Fater 1o GROUP 15,

adiates Installasion | o GROUP 14.)
Abt Claanar Cover and Alr Intake Hose Installation
Hood and Hood Support Fod Installalion

m o GROUP 42
arabor Cable Adjustmen
i GROUP 13F - Dn-vehicla Sarvice )

ngine Coodant Supptyin
iFeler to GROUP 14 = EIH-MI::}E Sarvice.)

=

riRDO43
CCCOITEEE

11. Ignetion failure sensor connector
12, condenser connactor
13 Knock sensar connacior

3. VIC servo moator connacion 14. Oil contral valve connector
4, Crank angle sensor connestor (right bank side)
5. Camshaft position sensor connector 15. Injector hamess connector
6. Oil control valve connector 16, connector
(left bank sida) 17. 15C motor connectar
7. Injecior connector 1B. APS connector
B. lgnition coil connector 18, Control wiring harnass
. Ir;::tn conlant lemperatura gauga 20, Fuel returm hose connechon
conn r p-Co 21. High-pressure fuel hose connection
10. Engine coolant temperature sensor i
connector



ENGINE — Engine Assembly

11A-36
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bl

engine assembly, and e it with a cord.

«Bp- A/C COMPRESSOR REMOVAL

Place the removed A/C compressor whare it will not ba a
hindrance whan removing and installing the engine assambiy,
and tie it with a cord.

«Cp ENGINE MOUNT BRACKET REMOVAL

«Dp ENGINE ASSEMBLY REMOVAL

After checking that all cables, hoses and hamess Connectons,
eic., ars disconneciad from the engine, [ift the chain block
siowty 10 remowve the enging assembly upward from the engine
compartment.

INSTALLATION SERVICE POINTS
A4 ENGINE ASSEMBLY INSTALLATION

Install the engine assembly, checking that the cables, hoses,
and hamess conneciors are not clamped.



ENGINE - Engine Assembly

11A-38

jidlls

Apply a small amount of new engine ol to tha O-ring

FHIH

o

pCo HIGH-PRESSURE FUEL HOSE INSTALLATION

1
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ENGINE
LUBRICATION

LUBRICGANTS .......ccvcucvsncsssssacsassss & Engine Of Check
SPECIAL TOOL .....ccccvcenncnnnas

ON-VEHICLE SERVICE ............cccnnvu... 2




12-2 ENGINE LUBRICATION - Lubricants Special Tool/On-vehicle Service

LUBRICANTS
Items Specified Lubricant and Quantity |
Engmne ai (AP cassificatan) SG or higher
Ergra ol suanTy € | O fier 03 ;
|- " |
SPECIAL TOOL
| Mama Lisa
Removal and nstadaton of angne od Ster

| (Dd fEter wranch

ON-VEHICLE SERVICE

ENGINE OIL CHECK

1. Pull out the level gauge siowly and check that the ol
level is in the illustrated ranga.

2. Check that the oil is not excessively di

rty, that thera is

no coolant or gascline mixed in, and that it has sufficient

viscosity.

ENGINE OIL REPLACEMENT

1. Stant the engine and allow R o
emperature of the coclant reaches BO-C

2. Swop the engine and remove the 1
3. Remove the drain plug 1o drain oil.

Caution
Use care as oll could be hot.

RO O R O N O N R A B N N
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ENGINE LUBRICATION — On-vehicle Service 12-3

5.

e B

Refill with specified quantity of oil.
Speclfied Engine Oll (AP| classification): SG or higher

Total quantity (Excludes volume Inside oll filter):
39 ¢

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

OIL FILTER REPLACEMENT

otart the engine and allow it to warm up until the
temperature of the coolant reaches BO*C to 90°C,
Stop the engine and remove the engine oil filer cap,
Remove the drain plug to drain oil.

Caution
Uga cars as oll could ba hot.

Use the special tool to remove the engine oil filter.
Clean the filter bracket side mounting surface.

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

new oil filter.

Tighten the oil filter by hand. Once the O-ring of the oil

fier is touching the flange, use the special tool to tightan

the oil fiter to 14 Nm (one turm).

Install the drain plug and refill angine oll. (Refer to Engine

Oil Replacement on P.12-3))

Race the engine 2 - 3 timas, and check 1o be sure that

;i\;:- angine oll leaks from installation section of the oil
fer,
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MULTIPOINT FUEL
INJECTION (MPI)
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MPI| — General Information

13A-3

GENERAL INFORMATION

MULTIPOINT FUEL INJECTION SYSTEM DIAGRAM

* Oxygen sansor = EnEIar:i- ||:;:- *1 lg{:r:rnr
2 WECUUM Sensor E 2 I ool aervo [Steppar motar)
*1 [Infake air iemperabuse sensor *3 le Induction comrol sersao
"4 Throftle position sensor #4 Ol control vaive
*5 Idie n swich +5 Viacuum control sobanoid vahe <TCLs
*5 Camshafl position sengor #£& Vanlilation contral solenssd  valve
*7 Crank angle sansor =TGL=
*8 Engine coolant temperatwe sensor = | 2000 0[Feeeseccscccsssssesssssssa=s
*T intake air control valve position sensor ®  Fusl pump nelay
---------------------------------- #® Control retay
®  Powar supply vallags L] MW ralay
- an Sansar L warming lamp
&  shicle spesd sensor # Diagnosis signal
& AT switch L] Erl} coil
® |nhibfior switch L] -ECL
® Power steering fluld pressure switch & TCL-ECU <TCL>
& |gnition swilch - ST
® Ignifion switch — |G
®  AT-ECU
& TCL-ECU =TCL=
*5 Vacuum contnod solanoid valve
e <\iahicles with TCL=
& Bir eonired Vartilatio
valve posdion sensor 3 Variable g s oliokd vty
ol acuum tank
Vacuum sensor
*3 Intake
@2 |dle spaed contral sansao
BEMISDE
o™ W
= achlon I}
o T
#4 Oil control valve o ] w8 Intake
' = air
Thivks L
#1 Injector #:nz:igﬁrnxﬂMIl'm Iﬁ; ot r
Wahicies with wAEh posison sefch]
=—— From fual pumg

*8 Engine *g Camshaf
cociant
smparaLre pasiion sansor
aanaar Canister

™ Duygen sansor

- =
Catalytic convartar
&7 Crank angle spnsor

i Erom fual {ank

BAFD43S



13A-4

MPI — Service Specifications/Sealant

SERVICE SPECIFICATIONS

s Sardard vaiue
Bazc ole speed rimin TO0 =50
Thwotbe position sensor ad- | Viehicies without TCL 400 — 1,000
v g

Vehicies wath TCL 580 — 890
Thepite poslon SarSor MELEanes il 35-85
ACCRierBior DO DOSTON SENSOC ARG VOTAQE 400 - 1,000
<vehicies with TCL> mV
Arcelerator pedal [OETON SENS0C TESStaANCe |35-65
zvahicles with TCL» kD
idie speed control servo coil resistance 0 28 - 33 (at 20°C)
intake air temparature sansor | at 20°C 23-3.0
rasistance kil

arBo*c 0.30 - 0.42
Engine coolant temperature | at 20°C 21=27
sensor resistanco ki

at 80°C 0.26 —0.36
Owygen sensor outpul voltage V 0.6-1.0
Fuel pressure kPa Vacuum hose disconnection | Approse. 324 — 343

Vacuum hose connection Approx. 265
injector cod resistance O 13 =16 [at 207C)
inecion fusd leakage dropimm 1 o less
Ventiation contitl S0 vaive Cod ressiancs 36 - &4 (&t 200
<valscies with TCL> O
Vacuum control solenoid valve ol ressstance 26 — &4 (@3 20°0)
evahicies with TCL> O
SEALANT
e | Specited sealant Remark
Engine coolant lemperature sensor 3M Nut Locking Part No. 4171 or equivalent Drying saaiant
threaded portion




bohe e e e e e e e e e e W b W b b L L

Ill-'

.Ilj

Ry

MPI — Special Tools 13A-5
SPECIAL TOOLS
Tool Mumbear Nama Usa
MBS91502 MUT-11 sub ® Reading diagnosis code
% % assambly ®  MPI system inspaction
MB931348 Test harness sat & Measurement of voltage during
iroublashooting
® Inspaciion using an analyzer
MESE1519 | Altemator hamess | Measurement of woltage during
Eg connector troubleshooting
MDo98463 Tesl hamess & Ingpaction of idie speed control sarvo
% (6-pin, square) ® Inspaciion using &n analyzer
MD29aB8478 Tast harmess * Maasurement of valtage during
(3-pin, triangle) troubleshooting
® Inspection using an analyzer
\ﬂ MDZe8703 Adaptor hose Measurement of fuel pressure
MDOg8742 Hose adaptor
MEBSS1637 Fual pressura
;é * gauge set
MBS21520 E&um-sls coda ® Reading diagnosis code -
; check hameass ® Adjustment of basic idle spesd




13A-6

MPI| — Special Tools/Troubleshooting

Tood | Name
MBSO1536 ﬂmmm Adpusiment of e swiltch, throtie
% nﬂwm posion sensor (TPS) and acocsieraior
e ParTt pecial positon senoor [APE)
MDSS84T4 | Test namess IMSpeChion USNG &N analyzer
Lg (B-pen, sQuare) _1
i
e |
MBI91223 | Hamness set Msasurament of engne-ECU terminal
A MBOS1219 | A Test hamess wvolltagps
B: MB0S1220 | B: LED hamess 'fm:imnm-ndm
C: MB991221 | C: LED hamess Inspection of oxygen sensor
0 MBoa1z222 adapter
D: Probe
c g
D I
Aﬁ" [
|
TROUBLESHOOTING

DIAGNOSIS TROUBLESHOOTING FLOW
Refer 10 GROUP 00 — How to Use Troubleshooting/Inspection

Servica Points.

Engine warning lam
(chech angine ampl

DIAGNOSIS FUNCTION
ENGINE WARNING LAMP (CHECK ENGINE LAMP)

It an abnormality occurs in any of the following items related
1o the Multipoint Fuel Injection (MPI) system, the engine
waming [amp will illuminate.

If the lamp remains lluminated or if the lamp lluminates wsle
iha engine is running, check the diagnosis code output
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MP! - Troubleshooting 13A-7

Throle posiion sensor [TPS)
Engira coolant ismperaiure sensor
Crank angle sansor

Camshaft position sensor

Vacuum sensor

Datonation sansor

IgniSon ooil, power IFENSision unl
Wacuum control solennid vahee <TCL»
eniation control Solencid vaive <TCL>

METHOD OF READING AND ERASING DIAGNOSIS
CODES

Rafer to GROUP 00 - How to Use Troubleshooting/inspaction
Service Points.

DIAGNOSIS USING DIAGNOSIS 2 MODE

1.

2
3

4

Switch the dlagnosis mode of the engine-ECL 1o
DIAGNOSIS 2 mode using the MUT-II. Then camy out
a road test

Taks a reading of the diagnosis code and repair the faull.
Tum the igniion swilch "OFF" and then back to “ON"

4

By tuming the ignition swiich “OFF", the engine-ECU wil
switch the diagnosis mode from diagnosis 2 mode to
diagnosis 1 mode.

Eraze the diagnosis code.

INSPECTION USING MUT-II DATA LIST AND
ACTUATOR TESTING

1.

0w

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

If thare is an abnormality, check and repair the chassis

Start the engine again and cammy out a road iest 1o confirm
that the problem has disappeared.



13A-8 MPI - Troubleshooting

FAIL-SAFE FUNCTION REFERENCE TABLE

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

Matfunctioning fem Control contents during malfunction |

VS T SEaNSOr 1. Uses the fwolie position sansor Signal and engine speed sgnal [:rutn'ljgm
sgnal) to take reading of he basc ingecior orive Bme and basic igniton Siming from
|2 Foxes he ISC servo in the appointed positon 50 ide control 8 not performed.

Intae @r emperature | Controis as if the inteike air tlemparature s 25°C.

sensor -
|

Throfe postion Inwnuwmmmunﬁmmﬁmm

Engme coolant Controis as f the engine cociant emperature @ 80°C.

IETpErature Sensor (Tris control continues unSl The igNiion Switch s Wurned off even after e sensor signal
retusms 1o normal. )

Camshaftiposion | 1 Injects fusi 1o &l cylinders simuftaneously

Bty (However. aftar The ignition switch s tumed 10 OMN, the No. 1 oyiinder 1op dead centre

2 Cuis off fuel supply 4 saconds after a problem & detected. (Howewver, Efier the
ignition switch is tunad to ON, the No.1 ofinder top dead centre is not detected
at all)

Detonatson sensor Switchas Ta ignition timing from igniftion timing for super petrol 1o ignition timing for standard

Ignition o, Cuts ot the fuel supply 1o cylinders with an abnormal ignition,

Intake air control valve | Fully open the intake air cortrol vahe.
poBilion Bansor

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

with transmission tranamission control),

control unit <A/T

Alternator FA terminal | Does not control the output of the allermnator according to an slectrical load. (works &s a
normal allermator)

NOTE
When a problem is detectad in the vacuum control solencid valve, ventilation control solencid valve,
crank angle sensor or any of the above items, traction control is not performed <\ehicles with TCL>.

r
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MPI — Troubleshooting 13A-9

INSPECTION CHART FOR DIAGNOSIS CODES

Code No. | Diagnosis item Refarence page

13 Intake alr tempearature sensor systemn 13410

14 Throtthe position sensor (TPS) system 13A-11

21 Engine coolant tlemperature sensor systam 134-12

22 Crank angle sensor sysiem 13A-13
_2-3 Camshaft position sansor sysiam 13A-14

24 Vehicle speed sensor sysiem 13A-15

a1 | Datonation sensor systam 13A-16

a2 Vacuum sensor system 13417

41 Injector system 134-18

44 Igill'l'rtlnn coil and power transistor wnit system (Mo, 1 and No.4 cylinders) 134-19 =)
52 Igniticn coil and power transistor unit systam (MNe.2 and No.§ cylindars) 134-19

53 Ignition coil and power transistor unit system (MNo.2 and No.6 cylindars) 13A-19 ]
61 Communication wire with A/T-ECU system 13A-20

62 intake alr controd valve position sensor system 13A-21

64 Alternater FR terminal system 13A-22

71 Wacuum control solenoid valve system <Vehicles with TCL» . ‘I:-HA-EE

|! Ventilation control solenoid valve system <\iehicles with TCL> 13A-24

T2




13A-10

MPI — Troubleshooting

INSPECTION PROCEDURE FOR DIAGNOSIS CODES

-

=45*C or imss) for 4 peConDE

B auipul wvollage & 0.2V oF lees (comasponding to & iMake i 18Mperaiung
126°C of mona) for & secands,

2

Code No. 13 Intake air tempersture Sensor system Probable cause

Rarge of Creco ® Mglurcon O T R & SeOETELEy R

- e, 8 o R e SRR, GpEe  cos® o
-#“Hm—-hmﬂm-mﬂumrﬂ-ﬂ1 shofommulsd famem wie o Pe nake ar
E#l pondsong & hstscion of Fe engoe-ECU

& Serwor ouSpul woitage 8 4§V or more (corresponding 1o en inlss &Y lamperahune

]

| Chach troubie symptom.

1M o [Repiace e sngne ey, |

Chack e (riss 3ir @mpargire = Aaplace
LEE R
{Paler 1o P 131458 )
r'l:l'l
mell L
i e T B ow wermor Cruch ®w folowing conrm:- — — = Ragar
recior Al g ox BB 87 |
& Discoresc Pe correcor and | =
-_-ini-ui-l | ]
" isce belseen 1 o et ]
fgriten swich: ON) LM“TF_ |
Of: af-as Vv | l.ll]- i~
®  Cormbnly Dewesn S anosam ]
Conbmit Chem e harmen DeTwrEr P
o J |Hm£ﬂ.lﬂ:nu-n]
| - | iemparture senbor connector |
Chack e following connestarn = Fapair Ok
s e | Replace the engine-ECUL. |
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MP| - Troubleshooting 13A-11

Code No. 14 Throttle position sansor (TPS) system Probable cause
Aange of Chesck * Liafonsion of Pa Srofis poalon ewLT o
& grilon seictt ON Pl smand
& Essiging B meconcs sis e ignillon pelch 5 med D DN o eediaiely | ¢ IFprope coPretlor CoMERC OpER CPRUE
-*'H-'I"l | Eertorofed hirrea =y of T TroEs posaon
= The wrmor suipu voitage & 0.2 V or a for 4 mooros = orcpe DN e of e posSos P

= Short oeoull of Pe e posfior Pefsh goral e

o inkorcton of T ergee-EC

e

[Fiedes ‘i P 13A-88.
oK
i3 Wi
Mimnssirg ol e Biros podition sansol — | Chacl the cHMnBCIon: — = Fepalr
connedior A-07, B-34, B-78 =i
& Disconnect the connecior, and o

|l

1

0 O VO T PR PRV PR R PRV PR PO TRV 1

§
i
:
g

| Crhmox wouble symptom. |
*HEI

angire-ECU and the throle poalBion
BOFINGT DO,

“m

| Rspiace e sngne-ECUL |

mnw-ﬂ-uﬁmni-



Farge of Creck .

- s DM -

L 60 seconds BN The ighion Swach B Umed © ON o mmsdanely |
e P angne it

Set CONQMonS -

& Bareor ouipul W 48 YV or more cofrespondng o an enging OB

temparaies of —45°C or lees) for 4 seconds

Bansar oulput va | 0.1 W oor less [comespanding 1o am engine coolam
iemperaire of 140°C o mona) dor 4 secorde

Fangs of Chask

- et O

- pead 5 soorea. 50 pen or more

Sat cordilons

& The sEsor cufput ronEks Fom 18V o S icoreDorang D e

.
e SHnEr] emperEe of 4370 o morel 2 18V o more (Comespdrading
= g Soled Bepesae of 4070 o e

NG
Crwes v cosEteToeR. — -
o = P S
1!.'!{
]
Mﬂm.ﬂuﬁumﬂ!mpﬂﬂm——pﬂﬂh BONnBCIon e PMapalr
ature saraor comnecior A-TE, B-38, B-76
® [Digsonnact the comnesion and oK
aasure & fhe hamess side
L] beteman 1 and aarm Cress youled EYmglom
Miv rdd eardh e NG
L] DT 1
Corarursy 1 Chich Tt RarTegd wirey Dafenan T ———= Mapair
- - g ergre-ECU are e engre cosiant
o WpeTELIE R DT
*. >
I  Bepisre e =ngre-E 0L i
1




MP| - Troubleshooting 13A-13
Code No. 22 Crank angle sensor system Probable cause
of Chesch & bafoncson of Pa owk BOgE BEnSDT

-  oreneng " ipape oGl COMpS. Dpen  CEool o
S oo SOPHTE T R W O T O MR
» Germer Uit voRage Soms ol SEgE T 4 MO o pule Bgral ) | ¢ WaRoncien of T eeprw ECL

o

e Deroas T SreE L |

tha hamass wire batwsen e crank angle sansar and the
relay conneciod, and repalr i necessary.

hmmmﬂhm

Chacs T fmEn ey bitetes T SRR e SO & Tw
=T, mred remaw §orecesaary




13A-14

Code No 23 Camshaft position sensor system

Fangs o Crecs = Maecion O TR CETSSaR poMSon RO
iy wwiicic 0N |I e cOTecEr comtart  apen crTult o
- e § EoTe. 5D rren o hoe B -OrTUnE eSS wrw o T CETSTE DOseior
5 coraiSorae ! T
® Senss culpat volinge dobs Aol CRaFge o £ Baconds ne pulss sighal Pout ) |' Safurcnon of Tw engne-ECU
O
Moasirs st the camsnafl posfion senso! connector A-90 = Fapiace the engine-ECL |
& Connaci e connecior,
& Vpitige between 2 and sarh (Engna: cranking)
OK: 0ud=-3.0V
- babwean 2 and ash [Engna: iding)
ox: 1.8=20V
e 1. NG NG
Maagrs o Te camatal posiien persdr comnecr A0 = Check the loiowing cor- — = Recelr
&  Digcorrsc Tl connechy. and mesiurs o e namesy e machor: B-T8
1. Volage betesen 3 gnd st (ignilien seicr 0N ol
- 2 ol w (ignmon EeieTc ON) | !
T WoRecE Detwesn i
1 oK A8-53 V hm__#
3 Contruly betwss= T ad T | *lﬂ-
I e Iﬂﬂh!—-mhﬁmn“m"‘-
| e T conBDl PESY COOTRCEY. BSd repa § Aoy |
2 NG - NG
e, [CPBCR The Tolbowing cof- ———= Pmpair
| nechor; B35
3 WG oK
| Chack troubie sympiom.
WG
oK Chack e harmess m_ml,w
Grack tha toowing son = Pagur e e
aester: A0 4 connecior,
1r“ ll.'H
|u-:|rn-:-::- 1 [ — :
L
Fapace e Carshat DoDSOr MR |

| D T TS S Dftessr T e aRal DoRRcr RO

Lﬂ-““-im |
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MP! — Troubleshooting 13A-15
Code No. 24 Vehicles speed sensor system Probable cause
Parnge of chas & Mafureuon of the veucle Ebed penmor
L] T 0N & Inpope OFeCEr CONBCE open oemll oF
- & mcores e T NSO Petch 8 e B 0N o ireaciaiely sorloroaed haTeEs weE Of T et Goees
- =P_n-u'?=rr - MHM
:ﬁwmilﬂnmﬁ;mn.

eanditiang -

s o e
a l‘:ﬂ::y-h:ﬁ!ﬂn‘ﬂl 3L N TChack e hamess wins the
=R Datwean the gnfon swas ant the vahoe
g [n-t i
| Cremch B iolowing comneciore: A-OE B35 | | —
oK ilﬂ *‘
1 Aspal [Mhmmm»mﬂ-hﬁwmﬂ
“Cres roubie symonom | | L[ ek e toliowing connecir: 835 I |
il o S
| CrecE Tl @R wrE Ditwwe T eogre 01U e T eetea
| spead parsor g
ox LS [Creck rouble symgrom. ]
Repals NG
[ - ——
L 1 | ﬂ“ui-_r—“-l__ﬁm-ﬁ:l.iﬂl—m
| o= lﬂl

Paqar

| Pspiace the snging-ECLI, |

e | Ok T haress wire Detwsen Tw wstucis Lo e T

el T T N ear Fooacaasary.




13A-16 MPI — Troubleshooting
Code No. 31 Detonation sensor system Probable cause
Range af Check & Malunclion of the detonation sensar

& |gniticn sweitch: OM

s Exchuding 63 seconds after the ignion swiich is lumed io ON or immedataly | shan-cirsuilsd hamess wira of tha delonation sansar

pHor tha onginn charke.

* Engine spaed i apprax 5,000 pmin or mare

Sat conditions.

The ehangs in fe defonation sensar output vollags (delonalion sansor peak vollage
a1 eBch 1/3 revalution of tha crankshaf) is less an 0006  for PO0Hmes 0 succesdlon, |

| ® |mproper  connechalr  contact, open  cinguit  or

| ® Malfunction of the engine-ECU

I,

Measura af the delonation sersor con-

nacior A-18.

& Disconnect e connecior  and
maaaura gt the harmess side.

w Caontinuity bebween 2 and &arih
OK: Corinuity

NG
L

—_———

!
i

Chook the harness wire betssan the
deinnaBon sengos and aarth, and repair
i necassany.

=

MNGE
Check the following connectors: | Fapair

A8, B-3E

oK
| Chack trouble symptam. |

NG

¥
Check the hamess wire between e ————=| Replace the detonation sarsar. |
angine-ECL and Se dabanation sansar
CONNBGIGE. | 1
I!ING | Chack troubls symatam. ]
Repair Jha

| Replace the engine-ECU |

R T T S I S 1 R A Y A R N
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MP| - Troubleshooting 13A-17
Code No.32 Vacuum sensor system Probabile cause
Farge of Check | = safechon of Pa vecaey EEwn
- it 08 | & impoph’ ooy CONBC. open ol O
S I FOr-ornmed el wre O T VRBcUUT BarE
u T atges o o vanues senmer @ 05V o more b i pecoede. (Ths | ¢ MaBunciion of Be enpre-E00
-—--ﬂ-———-—.—--mnuml
C =
" gt wotage of Tw TroSe posaon s B V0 Y o moe
= i
o The wetece & taScorary
S Coraeorn ’I
o The suped volipge of Pe wicuurm paesor g 0.2 W o e i 4 seconey. (Thes |
ooreporal o Fe asotey Tarwioe pressurw of 4§ 0Pg or ees ) [
1] [ R
Mussaw o e acasr ———————= bessss 8 e oo = Cheox e = Papair
SEFMLY Conreciy A0S Senscl SOMNecE” A0S | oorwcios: 5-35, B-Td
& Conmect T conmec- » [lacornes Ts o o
e (Use he iest mnmﬂt [
hamass: WBGE1 Farrasn [ ——
a Volsgs mﬂ ® Vollags batwesn 3 L |
and sam (Engine: arnd sarih  [gnition e
Iehirg) Fwitch; ON) —— WG
oK: 08 -18Y oK: 48 - 82V Mhhmm'——'—""ﬂ*
- mm-n 1 = wma -ﬂb"“""" "'"i"'"!m
Gz If the sccelara- OK:  Comtimlty :
for  padal e ] 0%
o masad sut- 'Ell: NG
demly Gom il Check (e following -— = Repair
:'dl'“m' connector; A-08
ox _Pepiace the sngine ECU |
tom 09 - 1.8
W
KRG
= Chack e harmess
oK B - wirn Fpa
1 W e VLI ST L
Mestoe 8 Fe egre — = Crech T harest whw e
e e e B L e G5 WG
| - | - N -h R Thecs T vacuar foae - ———= Fleoer
& Volegs Seleset 05 EEEETY e e v T pEe
| ol eah g O E i DL
g i o= .
| oK: =18 | L
"o Saciace Tw cacLs pen
Craca n'-_‘—-—-m Bmpamer =
| conmectors: A0S 535
| o
] NG
| Checs youtie symgiom ————— Rapiace e engre-ECL |



13A-18 MP! — Troubleshooting

—
Code No. 41 Injector system Probable cause
ol Check * Mafuncion of he irpecion
. spead  approm. 50— 1 000 tmen § mpiople COMMECIEr comimct, open  cimull  or
o The Swolle toslon fersal oulpul voltegs & 113 W o less: Ehort-circited harmess e of e nscEr crcult
&  Achagior et by WUT. b Sal sarvad Sl & Ualunaien o e engne £0U
Dot conditiong
& Surge vofiage of iMechor coil W Aol detecied for 4 Seconds.
NG
|munmmﬂ-ullh-:j-—--_n
1
o B ]
AS ATE ATR ' |8
Moz 4 § cyiroe Edei Tox
w Discorreds P coweces, " NG
magre B T e |
. B T Ly UL
r' s wings | | Wl wpaer § recessary

i
|
H

(]



MPI — Troubleshooting 13A-19
Code No. 44, 52, 53 Ignition coil and power transistor unit | Probable cause
system
s laialn * Malfunction of the ignfan coll
. ngine speed i@ Eapro. B0-4,000 fmin & |mproper conneciar  contact  open oot oF

& Engine is not crankng,
Sal oonditions

shon-circuited harmess wire of the ignifon primany
Matunction of the ignition fallure senso

VIV VR VIRV PR PR TIRRF VIRV IR VAR VAR TRV PIRY VIRRY VALY VR TRV TR0 VIV UV R VTV PR !

& The engine-ECL does not recalhve an ignitian signal from ona igniticn coll for four | @
w. Howaver, tha angine-ECU recehens an ignition signal fom the othor | &  MaSunciion of the angine-SCL
et NG
C-FMETEIE-I:?IM_ = Raplace
(Ratarta GA 18- Ignition Syatem |
CHE
- J KRG
Chack the falurs sensor. = Aeppce
{Rofarto GA 16— Ignttien System.)
Ok
1. NG . DK
| Measure a! the igaiion coll connectars Check the following eonnector;  —————| Chack frouble sympiom, |
&-Z8, A-28 A-30. h-BE i NG
& Disoonnac ":1- CONNECIon,  @nd NG _i
RosmUrS M e hivness. ¥ Mm-m“ﬁimm|
1 ‘E‘"“"IIP‘ .w“m} and  sarth Repalr igrisan ol and ignition faliume sansor
OK: System voltage W.MMim.&L
B gm between 3 and earth | NG
ngine; Sranking) - -
on: DEean v = | Check th following connsator: B.32 — = Repair
i betwaan the 2 and sarth [~ LK
Ok Coninity
| Chack trouble symotam |
e 8 J.HG
| Chack the harmess wire batwsen the Lﬁ-{ﬂrﬂmﬂ'ﬂmu—Eﬁﬂ
| engine-ECU and igriion sall connesier.
4rm
Repalr
el Chack the hamess wire betwesn Te
ipnition coil conracia and sarth, &nd
rapair i recessany.
T NG
| Check the following connectons. = Rapslr
| B-20, 82O, A30
Wy
i_ﬂhudl trouble symiphom. '_-|
[

[ Chack tha ignison signal creun,
| {Rateric P,13A-56, INSPECTION PRO-
| CEDURE 81.)




MPI| — Troubleshooting

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

Fange of Check - m-ﬂh“mmhml
-ﬂm:rmm“pﬁm#mﬂ“ :m::: H:u

::'-t.mu:ﬂh o | » Maluncton of e TOL-ECU «vehicies wen TT2s

NG
| Creck T folowing correctre B3 B = Papais
*1‘.‘!
Crecs touthe oo i
| reh T STt mre tetmeer P ergre ECU e Pe ATECL — = Seciace Te snpre 0L
correor .
| NG L]
L Creos Toute sy
Rapai illl
Bepiace Tw AT-ECL
<Vehicles with TCL>
NG
Check fhe foliowing COnAECior e Bampale
B3, B-3 B, B2 B30 BN
"'I'.'-l
| Chece voutie sympiom ]
rM'ﬂ-
NG
Chici fha hianniss wits hatwoan fa angire-ECLU and the TCL-ECU I'__-"“r
carnector. |
s o)
Check the harmess wre betwesn the angine-ECL and e AT.-ECL —————={ Aoplace the angine-ECU- |
CONNBctor
W L
| Cneck trouble symplom, |
Repalr
[ Rapiace the TOL-ECU. ]
i
| Chaek troutile eymgtee. ]
p-u
[ Repiace the AT-ECU |

"

A i)

"

o

SLANN AR ] )

o A
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& Batlery voltage is 10 W or mona,
nuditians

® &0 seconds or more have passed immedately atter engine was stafed.
& Engina spaad is approx. 53 rimin or more

=
The intake eir sarral vahes doss nol reach he targed position evan after the | e
rigke Alr conol valve malad ie driven several fimas,

aanacy
ImpEenAl EANRACEAr SamiAcS, RRAn el ar
shor-crcuied hamess wire of tha imake ar
controd valve postion sansor circul
Malfunction of tha imake air controd sero molor
(DG moatar)

MPI — Troubleshooting 13A-21
Code MNo.E2 Intake air control valve position sensor | Probable cause
system
Aange of Check & Malfunclion of the intake & confral valve pasition

MUT-II Asthustor taat
11 Variable Inducton controd servo
& |gnition swich: ON
OK: Oparating sound of the in-
laks air confral vake can
ba heard.

*_l.‘.nl&'

Measura & e intake gir contnol vakog
posllicn BRNESE Comnesinr A-D2.
& Conract the comnecor, (Use te

e —

& A ftault is detacted n all of the four consecutive dives, which salishy 1he ® |mproper conmeclor contacl, open droull of
Asnge of Check abowa, ghor-circutied hamess wina of tha imake air
| contral serve metor (D0 modor) croud
il Mathnction of the engne-ECU
MG

Chack the varable inducson contral ser-
vosystam, (AedertoP1 3448 INSPEC-
TION F'E‘ﬂ'ﬂEDLHE 36.)

hE] MG
Maasung gl e inleke g coneal valve Checzk the following connectors:
POERION BANEN Connecior A-DE B-33, B-35, B-7H
= Disconnss e connssion, &hd oK NG
measure &l he kameds side *
® ‘oRegs Dedwsen 1, 2, 4 and
aarth (ignition swiich: CIK) Rspair
OK: 48 =52V
®  Continuity batween 3 and earth |M'ﬂﬂ-lh|ﬂ'!'|l'm|ﬂﬂ'l-
DI Canbruity NG
Tont 1
¥ Chack fha hamass wire botwean Fie
Check the following connscbor: engina-ECLI and the intake air conal
A2 valve posian sensor connesior,
QK j‘HE | O lm
Repalr . Aepalr

| Chack trauble symplom,

|
| | Replace the engine-ECL,

j‘m

| Aeplacathe arintaicn plenum assembly,

]




13A-22 MPI - Troubleshooting

Code MNo. 64 Alternator FR Terminal System

' Probable cause

Ranga of Check
® Engne spesd is approx, 50 rmin or more,
Sat condfon

tarminal for 20 sdcords.

& Tha altemator hae cend 4.8 W or more 1o e angine-BECU via the FR

® Opan cirguit in allernatar FA berminal cinouit

* Mafunction of the engine-ECL

Ok
| Maasurs at the alemator connector A-83, = Replace the sngine-ECL. |
& Commest the connecior. (Use the sl hamess; WMBSS18515)
& ‘ioltage between & (bhue diip) and sarh
(Engine: idling]
(Radigior fan: Stapped]
{Haadlamp: CFF —= QM|
OK: ‘“olage drops by 02 = 35 W
| Mz
X NG [ NG
Measure at tha alemasr connecior A-83 s Cheok the following Aepair
& [Digconnact tha connector, and measuwre at the hamess sida, connecior: B34
® ‘okage betwsen 4 and earth — ok
{ignition switch: ON) 1
O J.H—ﬁ.El_ e |Chu|:k trouble qnﬂphm]
P Nl THG
————————— |
| Chack the following connector: A-33 |———= Rugair |
O ¥ NG

y
| Chack thaible symgéam. |
NG

=Tl T

o%
| Repiace the aftemator 1

J
WG
| Checs thir harmass wire bebwesn tha engine-ECL and the attemasar == Ropailr

Chack the hamess wira
batwean the engine-ECLI
&nd e a%emalod can-
et

—————= Rapair

4

| Reptace e engine-ECLL. |




MPI - Troubleshooting 13A-23

<Vehicles with TCL>

Code No. 71 Vacuum control solencid valve :].rlhm Probable cause

Aange of Cheack
® Ignitian ewich: ON

Exciudng
l Bafiery woltage B 10V of mone,
Eat cond®on
Bre diffenant

B seconds immediabaly afer the engine slamts. short-girculied hamess wire of the vasuum cansnal
L Fwﬂdmuﬂmqrmumaulum-nllmdhﬁnuwmdm. & Mafunction of the angine-ECU
Salencid valve drive or non-drve irstruction and energized cordition of solenald Sail

MG

Check the vacuum conirol solenocid vahe.
[Fater ta P134.82 )

—= Replace

1 ik

bdapsure at the wacuum comirpl solencid valve con-
nector A-dd,
& DEcomnec] e cormmesior and maasure al e
hamets sida.
® ‘Jpltage bebsesn 2 and aamh
{igniion swiich: D)
OK: System woltage

L ot Ghack the following connector: HG—I-'“.HII

| B-T8

O
4

| Chec trouble symatam. |
MG

O

Ceheck 118 harmess wire batwaen tha vacuum cantol |
solancid valve connecior and fine congrol relay con-
rexcicr, and repair if necessary, |

Maasura at the angine-ECL connecior B-33.
® Connact the conmnachor,
& Volinge behween 33 and sart

{ignition switch: O}

OK: Syatem valtsge

NG e, M
= Chack tha following connscior:
A4

Feapadr

] 4
L

oS ]

QK

M

PO VP PR P PO PR PRI PRIV PRV PRV PRV POV PRV VIR0 VARV PRV TV TR ! JL 1

Gheck the following conmsctor
B33

W&
—= Rapalr | Chack e hamess wire betwean the engine-ECLU

and the vacuum confrol solenoid valbes cornacion,

UK

and repair if necsssary,

| Gheck trounle sympsom.

|HE'—._| Aesplace the engine-ECU. J




13A-24 MP| - Troubleshooting

Code No. 72 Ventilation control sclencid valve system | Probable cause
<Vehicles with TCL>
Bange of Check & Malncion of e venialon conbiol soienoid vaive
- m‘:ﬂtm & mprops’ CoONMBCEY Cconiaci, open  cinout i
- A2 awearate remadeiety; e Fa osopne corte R St Fienass s oF T e S LEDGT el
= Dallery volage & 10 ¥ o more AT el |-
w Forced achmlion by mears of BUT-0 s not ey camed ot & Matacton of Pa engre-ECL
St conditon
St Vel IR OF SOR-Sren FETLEISn 3NS Spres Sroiton of oo ol
e dferwrd
Sk Tw verBaion SHES RSMAGD Wil - R
Pl o P13 |
iﬂﬂ
Mernry & Te eerEator Corirs Rodrded et - Checs Ta folowrg DOresscion L-hnr
* Dacornes P correchy and Saeeurs o T | o=
Pl eSS |
* VoRmge Detesen 1 e aaT Cra Foulee Sy oiom
Ngrvso pwtzr 0N | ! |
O Symer woRagy | f‘
jox Cres Fa SEwEE sy Deteass Te COPTT FEy
o T e DD LOEETORS S DN
| and repair § racessary |
' NG NG
matre o Te sngre-ECU conmecss B-X) + [Peech T Ioficwing Conrscioes B = T
® Connec Tw oonmemo ARE
= ‘Voliape betesen 11 and sarts
rmm i
Sysam volige [Chech voutie symptom |
r=.I= -
]
Chmcit tha Toliowing connscbor = Rapair | Chack e hamess wits betessn he sngns-ECL
B-33 and the vetilafion conired kalenold walve connecine,
oK and rapait if necessary,
[ Check troubia symptom I {Fepiace e sngine-ECU

R LA LAY LT AT LS LR LR L LT LT LT

g



=N
— MP| — Troubleshooting 13A-25
— INSPECTION CHART FOR TROUBLE SYMPTOMS
. Trouble symplom lw Reference page
— -
Commyurscaion | Commurecaiion wih &l sysiems s nof possible 1 138-27
— | WEMUT-S
— | impossibie. Commynication with engine-ECU only is not possitie. | 2 13428
—= | Engne waming | The engine waming lamp does not uminats fight afier the 3 134-28
- iamp and igrSion switch 5 lurned 1o e ON position.
- The engine waming lamp remains lluminaing and never goas | & 13429
— out.
Starting No inftal combustion (staring impossibie) 5 13A-29
—  inihal camBLstan but no complete cambustan 8 13430
{starting impossible)
— Long time 1o stant {impropar starting] 7 13A-31
Idling stabil Unstable idling (Rough idlng, hunting) a 134-31
_"3' roper Idling speed is high. (Improper dling speed) 13A-32
- idling speed is low, (Improper iding speed) 10 13A-33
= | idiing stability | When the engine is cold, it stalls at idling. (Die out) 1 13A-34
— TR Whean the angine bacomas hot, it stalis at iding. (Die out) 12 13A-35
L. The engine sialls when starting the car. (Pass ouf) 13 13A-36
_""_-i The enging stalis when decelerating. 14 13A-36
Driving Hestason, sag or stumble 15 13437
ﬁ The feafing of mpact or vbrabon when accmieating |18 13A-37
— The fesling of mpact or viraBion when decsisrating 7 13A-38
Poor acoEierston 18 134.38
:__:i  Surge 19 13439
Knocking 20 13A-39
__;' Diesaling | 21 13A-38
S Too high CO and HC concentration when idiing 2 134-40
= | Low atemator output voitage (approx. 12.3 V) 23 13A-41
=
=
—
—
h—



13A-26

MPI — Troubleshooting

PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

ltems Symptom
Starting Won't start The starter is used ta crank the engine, but thrre = na combustion within the
cyfinders, and the angine won't starl.
Fires up and Ges Thera is combustion within the cylinders, but then the engine soon stalls.
Hard ;tarﬁn[; Engine starts after cranking a whila.
idling Hunting Engine speed doesn't remain constant; changes at idle.
stahbitity
Rough idie Lsually, & judgement can ba based upon tha movement of the tachomater
pointer, and the vibration transmitied 1o the stearing wheel, shift lever, body, etc,
This is called rough idle.
incorrect idle speed | The angine doasn't idle at the usual comect speed.
Englre stall The engine stalls when the foot is taken from the accelerator pedal, regardiess
{Die out) of whether the vehiclas is mowing or not
Engine stall The enging stalls when the acceleraior pedal is depressed ar while it is baing
{Pass out) wxsad.
Driving The engine speed | The engine speed doas not rise even afier the accealarator pedal is depressed
does not rise.
Hesitatian Sag "Hasitation" is the dalay in rasponse
of the vehicle speed (engine spead) : Hﬂrm:"“iﬂ“’ﬁ
that occurs when the accalerator |s 11"4'
depressed in order lo accelerate Vehicle L
from the speed at which the vehicle spead
is now traveding, or a tempaorary drop
in wehicle speed (engine speed)
during such accealeration,
Sarious hesiation is called “sag”.
Tima IFLFGZIN
Poor accaeleration | Poor acceleration Is inability to obtain an accelaration corresponding fo the
degree of throtthe apening, even though accaleration is smoath, or the nability
ta reach maximum speed.
Stumile Engina speed Increase is delayed P

whan the accelerator peadal s
initiafly depressad for accelera-
tion,

IFUa3da

LT T T R AT L LT L T

ot oo iy

iy

iy
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MPI - Troubleshooting 13A-27
hems Symgtom
Derang !Ern:t The fesling of a comparatively large impac! or vibration when the angine is
Bocsiermied of deceieraing.
Surge Thes = repeated surging ahead Ouring CONSEATT Speed fraved o duning varahis
S0eed T
Knociong A sharp sound oy 3 hammer Sireong the cylinder wally dunng driving and whech
ararnaly EMeCTS OrRANG.
Shoppeng P on The condiSon o winch the anging CoONBNUES 1o run afler Te ignSion Switch S
(Deesealing”) turned 1o OFF Also called “Dheseling”.

INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
INSPECTION PROCEDURE 1

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

dingrosis lina

mmlm.mhhmmmm“ﬁhh L
-

Gi: Baivery wolimge 1 NG
oK | Creck troutie Eymptom. Chatk the hamest sire betwsen e
o Uy B REGIOERE SN
el repaT B necassany
L
]
|_l|-ﬁwﬂ:mi—-{ﬂ#h“—'“h-
BN | Sagnouhs Correcior and sartL and re:
| & Confiily befeser d and sarf e Fmcesary. [




13A-28 MPI — Troubleshooting

INSPECTION PROCEDURE 2

MUT-II communication with engine-ECU is impossible.

Probable cause

Ona of the folowing causss may be suspecisd,

® Ko power supply ta ma-ECL

& Dafestive gari cincult of enging-ECLI,

& Dafectve engine-ECLL

® Improper communication line betwaen engine-ECU and MUT-II

& Malfunction of angine-ECL powar supply circus
& Mafinstian of angine-ECL

® Upen circult between angine-ECL and diagnosis

COMNacir

NG
| Chack the lellowing connsctor: B.34 —— = Rupalr
O
r

| Chack trouble symplom. ) |
iHG

Chack e hamess wire betssen enging-ECL and dagnosis con- s Rapalr
PEEhar.

p:lﬂ

_EruﬂwawajmwmryMuwumﬁwm
{Redar ta P13A-54, INSPECTION 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

Bacauss these s 8 bumb-cut bulb, e engine-ECLI causas the waming lamp
o Muminate far five seconds. immediaiely aftar tha igriion is fwrned to ON,
If the angine waiming lamd doss ral urinste Immediataly afar tha igniticn eiteh
is iwrmed o OM, one of e mafuncions listed ai right has probably occurred.

®  Bumt-out bulb
# Dafaclive warning lamp ciret
= Madunction of the engine-ECLI

MG
MUT-{| Data list || Chack he angine-ECU power suppsy and earth crou,
18 Engine-ECU power supply voftage (Refer to P.134-58) | {Reder o F.134-54. INSPECTION PROCEDURE 44.)
j‘nh:
- O M3
Measwe al the angine-ECL connectaf B-33. —————=ctm| Chzk  the following ———= Rapalr
® Disconnect tha connecter, and measure 8l he hamess sxda. connecior: B-33
& Eanh tha memingl Mo, 38 11}'{
OK: Tha engine warning lamp Buminaies,
MG [Gr'-unh roubla symipham. |
Im =
o [Fie]
|cr=-m: 8 burnt-gut but, |—- Raploce | Fisplace the engne-ECL, |
[n] 4
MG
Measure & fhe combiraiicn meter connecior C-08 1 CI‘III:I-: tha anging warming |aMp power supply arcul, and repar
® [Ecomnec the cormecion, and messure &t the hamess sica, | If nBcassany,
* \pltaps betesen 33 and earth {lgniton geech: (nl i}
OK: System wofaps .
O
L - MG
Check the Tollowing conneciors: e Pt
B-33, B-77, C-05
O
1 P e e OO OUSU UV IO v
| Check troubla symgtom. || Chask tha hamess wire batween combination meler and angine-
ECL, amd rapair if racessary,

AN BN

Ak

Ii\ II'\

1 G R L LS LT

HANNE

||"
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MPI| - Troubleshooting

13A-29

INSPECTION PROCEDURE 4

The engine warning lamp remains llluminating and never
goes out.

Probable cause

In cases susch as the above. Bhe causs is probatly el Bis engine-ECU |5 detecting
& problem in & sensof of actialon, of thal one of the mefuncions Issad al right hes
pecurnad.

& Short-ciroult batwean the engine waming lemp and
engine-ECL
& Mafuncion of he angine-ECLU

Yos

MUT-11 Sali-Diag code

--n----—-l-l Fnfarto P.13A-8 INSPECTION CHART FOR DIAGKROSIE CODES :

Are diagnose codes displayed?

Ha

WG

& Disoonned) the connacior, and mansune &f the hamess &lda.

Mamsure @& the combinabon meabsr connedior C-05. | Checi e harmass wire bebasan combinaticn metes and angins.
EGU conmectar, and repair # necessary,

= Disconnes] e angine-ECL connecior
&  Conlinu®y Detwean 11 and &arh

QK: Mo consnuty

113“.
[ Repiace fe engine-ECU. |

INSPECTION PROCEDURE &

Mo initial combustion (starting impossible)

Probable cause

in cases such as ha abova, NMHMMIMMHM
wi'l-rtﬂ:nnﬂardwu:hwmh.uﬂmw defactive.
in sddiion, fareign mitedals (water, kerosens, abo) may be mixed with the fual,

Mathmction of the EyElem
Maliunction of the PUMp Systam
Waltunction of the injeciors
Matunction of the engine-ECU
Farsign materdals in fuel

MG

Ched baflery vollage when oranking.

e Chack the batiery, [Feter to GROUP 54 - Babary)

OK: 8 W or higher

1
|

n] 4
: T |

MUT-11: inspaclion of mo nilisl combust
(Rafar fo P13A-48, INSPECTION FHIIH:EI:HJFIE 34.) |

Can any sound ba heard from the Ieciors when crankng?  ————=| Ghackiha insctor system. (Fefer o P.13A-18, INSPECTION PRO-
=] B s o | CEDURE FOR DIAGMOSIE CODE 41.)




13A-30 MPI — Troubleshooting

INSPECTION PROCEDURE &

initial combustion but no complete combustion
(starting impossible)

R S e shoew Ba cmme w8 Brolabey Tl T i S B3 @D gamarattng
SOErYE Dot The EDaCtS ArY weds, oF T FVEM Moy foF BOING 5 O apprograbe.

urd e bward Por Te PGl =fen CEeang T Crace e irgecio synme, [Pt s F 13418 NEPEE TN B0
I.h::ﬁ-ﬂﬂ - Eaw] CEDURE FOR DIAOMDESS CODE 41)
! (Ol
"
-
= =g 8 e 4 CERED e T AT e - ———=- Check 50 w0t B op e Checs T S0 500 vl
“ﬂmﬂ' | | e pwared e [Feter oo Pi3a g7
| Fafer @ P13AG0) | | NSPECTION PROCE-
o = | DURE 35) -
|
= [Csan T Prolls vabe area. [Fesler i P 134T ) |
» Chess and plus Te baed BAS Peler o P1RA-80)
L NG .
Chack e ignfan WhET CTEHInG ' - Chimp fhul T ofisnk s S8FIL0F BN Bing BBl et Bre mEtaling
o mnﬂ | | property
10K
L

:
|
!

1
§
i
:
i
L
i
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Troubleshooting

INSPECTION PROCEDURE 7

In takes oo long time to start. (Incorrect starting)

T P T BSOS T Sk il Srobably THE T 00 0 weae B0D gnilior l
® SN0 T il mare o Saing § TO1 PO, O SARCET COTOREO

I
i
i

|
|

{

L O P P PO P S P P PR PV PR 1 PR 9 OV COR P P T TR PO P ¢

o BV o g

e

!

————= Oracs e

1r[=

| T Crea | urcompeE COMEaUESTn DEREE.
| (Rafer 10 13448 NEPECTION PROCEDURE 40)

e St when craneng T

ngwminl&u.mm |

W3

Check that e crank angin sensor and Bming Ded cover are inslated |
proparty.

INSPECTION PROCEDURE 8

Unstable idling (Rough idling, hunting) Probable cause
I canes B8 T ADOwE, T Shulé i probabiy Taf e gnmon fysiemn, anfusl medee, | 8 Mafuncion of B greBon ysieT
ule spwed conerni (150 of compresEn DremEare § GeteCTRes = Mafyncion of er-luel rebo conirgl FeEiEe
B me T rarge of Dot couseg & Droaed Fapecion B narrowes down iDsmpe | @ Mafunchon of Te (50 wyaien
Smr & Poogr oomphegien
® Drawng & fD efauosl Sysien
e

e T Defery MmO SECorTectes” e Al TG W Te sngew fn o slng o 13 meotes.

5]

L
WU St Dag coxde :—_._-!m_mn-mmm"
lh““m | CODES.

il

Dost i3y speed furbate ssesmety

].-.—-..‘. Chnch 1 hurding pecwn

| Fisler o P13A-50, WEPECTION PROCEDURE 41

No
L
- WG
Chacl Tw 50 senvo i operahion sound. [Risfer 1o P 13A-80 }-—-—Mhm“
L o 1 {Rafer io P13A-AT, PROCEDURE 35)
L
G =
| Cheegic the imjecisd lor operation sound [ |-——-:nn:m (Fter 10 P, 13418, INGPECTION PRIO-
1{.{ __ mmmlnmm
| MAUT.[1; Chask ¥ spaed 5 unstabile,
(Fater & P 13480, INEBPECTION PROCEDURE &g |
O
Chack the Ignith firming, Lmﬁhﬂﬂﬂlmwﬁﬂﬂnhﬂm“iﬂm
(Fater o V& = On-vahicks Service ) propary.
11:-:
Crmch the folowng ems
& Checs fw igniion ool spark plugs, spark piug cabies.
® [Checa Ts comprEsinn oressurme.
# Check if foregn materals jwais:, sicohol, sic) gotf imio fusi




13A-32 MPI — Troubleshooting

idling speed is high. (Improper idling speed)

 Probable cause

" fuc® cased T abowe. T Cuse 5 probably Tl T riaes B w0l DUNTgG - Ml reRan o Tw 150 ween sysaem

[ iging & o gt _® Mafurcton of w Srotie beoy
TMUT SetDmg code 2 Aefer = FIM3 NSPECTION CHART FOR DWACNDSS
| e -
'lnﬂ___—-l" CODES.
o
L NG
| Sheck e SC s o wmon o n--rt“:-—-—-wﬂ#hmm
l:ﬂ | Fafer o PT3ALT FROCED RE & )
L WG
| M-I Dwta W ———— T T e pesSon pwiich symmm
| 2 e posflon pehch [Feter 1o F13ASH ) | | Rl 16 P13 NEPECTION PROCEDURE 24)
T Ssiuciss wilved TOLs
o (Faster 1o P13A-43, INBPECTION PROCEDURE 27)
<Vahicies with TCLs
L NG
MUT- Dals lis «| Check Ihe engine coolant Memparaiune senscl
21 Engine coslan| ismparaiure sensor (Refer to P134-58 | aderio P 134-12, INSPECTIONPROCEDURE DIAGNOSES
oK 21.)
MUT-1 Data st 1 oL A | Check the AJC swiich and AT wyatem
28 AC awiich [Fefer jo P13A-88) [Fatar 0 F114-45, INSPECTION DURE 31.)
[
'CH
[ Basic ide spesd adustment (Fiefer 1o P.134.80.) |
' -
[ Check Fouble symgmom h———ae| Clan the throfe valve area. (Fater 1o P 13A.75)

| Crach ane! aciust T Soed SAS. (Pefer © P 13A-30 )

o

|1

1'! "'In I'i I'n I'n

LT LT LY AL AT LY AT |

TR LIRY LT L

i it
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MP! — Troubleshooting 13A-33

—

INSPECTION PROCEDURE 10
idiing speed [s low. (improper idling speed) Probable cause

P cheet Bac™ 84 e showe T SBuss 5 DrOCatyy Tl Te riaee a5 volme umg @ m::: i T

g W e el - | ® i FroSe body
¥as —
WUT-I1 Salf-Diag code Reler o P134-0 INSPECTION CHART FOR DLASGHOSIE
Are disgnosis codes dispiayed?
» MG
| Check the ISC serve for cperation sound. (Rater to P.13A-90,) |————e Check e ISC sarg \
O (Aatar 1o P13A-47, INSPECTION PROCEDURE 35.)
L E]
MUT-1] Dmtm list m"mw
H ide posiion swich Fele 1o P 13458 [Feler i P134-42 PFROCEDURE 26 <Vehicles
O Fsle @ P13A-43 INSPECTION PROCEDURE 37 ) <dshicle
wilh TCLs
i L nG
| MUT-H Daie Bt § Crbci P 8950 SONET WTOMISE Retmor
| 21 Engne conare weegerstoes ks (Fader 1 P11AGE ) -W!Hummm
= | CODE 1)
—_— WG - -
EUT- Dwis et = Chach T grilion Pelich 5T @ Fncaor eah sysism o Ts
| 3 nhibfior weifich [Fele o P13A55) Fsler o P i3A-44, NSPECTION PROCEDURE 3.
s
| Basic idie spaed adusiment (Fefer 1o P 134-80 ) |
WG il
| Chegk troudle sympiom, |————=| Cinan e iheotile vatve area. (Refer 1o P13A-7E) |

| Check ané adjust e fusd SAS. (Reter to P13A-B0) |




13A-34 MPI - Troubleshooting

INSPECTION PROCEDURE 11

cause
When the engine is coid, it stalls at idling. (Die out) Probabile
i e T A0 Tl CO S 8. SOTCE0Y T T ar e merte g raCoropnmie | 8 Mafurcion of Te B0 sere spseen
shan Tw ooprw & (ol o Pal B SRy @ wolrme B PeuSoet : “:n_h—ﬁ
" Mafrcion of Te grdon ByRET
e
| Wers w baSery e Seconraciac” |—--[-hr——-ﬁ.-. Hhmmlﬁhm“‘
-]
L oy —
MU Sei Dieg code i——-]ﬂhnrtmmmmm
| Are Cagross todes Sasimyed” | CODES.
"!h-
ea
| Does e ngite Bl ngh §9er I BEoberalor pedal is Teieased? —— ——= Clear Tw rofie vabes Chgeh @ e
1 e = ! | el [Fheder i P 13475 ) fmnd SAS o
Peter 10 P13480) |
L
. o —
7 bl m— |__.MH'I-|.I“| [Fipugh . Fwariing),
]h #“.,r.- L (Reder o P13A-31, IH-F.'&:TDH Hﬁmﬁ&: CH]
MG
| Chedk ta ISC ssrvo for operaficn sound. (Refer to PIAAK), ) p—e= Chack the I5C servo system, 1
lm [Fater to P.13A-47, INSPECTION PROCEDURE 35.)
MG
Check the Injecier for operstion sound (ft bank) e— L . 5 P 13418, INSPECTICN PAC-
| = CEDURE FOR CODE 41,
|
NUT-[1 Dets et - Chach s idle Wil iyl
lﬁlﬁml—ﬂ (Piater o P.13A-58 ) {Rater © P 13442, INSPECTION PROCEDOURE 24| <Vehicies
o= iw-memﬂjMI
T Dwts et e R e E s kL ———
21 Engrw covart weosrsse sensor Feter m P 1345 | |w1nilmemm
'!m CO0E 3 ) |
[ Creck Pe Ll presmre AW B F134E1) '
;!l
L] -
= Lo e LSS T T T B0 B S T D S0 AR retabed
| Rt 1A - Deoepticis Servoe ) | | Draperiy. I
| ox
"
Check Tw folowny feme '
® Chack T ignion col, sperk plogs, spark plug Cabies |
& Cheok fhe COMPreSEOn Dressuns.
® Chack the enging ol wecoslly J

Ak

% % Y
noron

L A v "1 "t ”u I'n

1k



=
—— MPI| = Troubleshooting 13A-35
~ INSPECTION PROCEDURE 12
—
== | When the engine is hot, it stalls at idling. (Die out) Probable cause
- e R T aDove T CEnE B probaiey T RS0 ayEes. arhel modure. | v Maluncien of Tw ignlien IyEee
— e el sores 250 o comoresaant Dkl B St ®  Lighoreton of mr-fs el corwl REEE
_— RO, F T SO ROy . T DS TRy R D et crrmn ks | & kel of P 53 eywees
O & DFiwirg @ Ff5 reas Tysee
- * proper correcier corias
dvern T baten, twrroae dsoorrecec’ f-b—-{-m-ﬁw-m-“hm“ .
— *‘FH iy et e
WUT Sal-Diag code e Al 0 P13AG INSPECTION CHART FOR DMAGNDSS
: |H““m | CODES
Chach T8 for operation sound (Pefer i P 13400 ) — =i Check Te (SC servo
: | . o : I_rhliﬂ-ﬂ,lm'mmll
Chack ha injecior jor oparalion sound Dank). j————a Chaack theinjector sysiem. (Fafer o P 134- 18, INSPECTION PRO-
[ ax . CEDURE FOR DIAGKMOS:E CODE 41.)
- ! .
|mnmmmmm“mmumml—l—-mn thrafte valve Chock and adust the
= Mo mrea [Felerio P 134-T8 | fiwad SAS.
sifve (Fisder 1o P.13A-B0)
] Ne
Doss #w snping wisl sasly L I_ll-'l'ﬂ'lll ol g irhermiier) mafuTERon simulation el [Feale
_-; | ‘:1- HM%HHHWMLM
‘ hﬁﬁ#ﬂ#& ® Primary and secondary
-
WELIT-[1 Engine whish I e B warm e i v L
-3 ding (eter 1 # 13451 @) | ol cirab b e & TR gy o dhgnt
o &  Engine-ECLUDowe supply
— I !
— i .
Crece e g —— e Dkt Te e R e g Dt T
— [h-mtu-mmﬁ; | oropery. oty S
— rvl:I
{Mﬂh_
-q | Crach e greos ol moar Ducs. el D) Cales
- rl- Crsci F Pw recon o Cogget
(e Chech T cormgreaant Dresscfs
: | & Chch ¥ lorwgn maiecals [wai, BOOMGL. WS ) g0t min el i
—
—
—
—
o
——
—
e
.
ey
—_—
B
—



13A-36

MPI — Troubleshooting

INSPECTION PROCEDURE 13

The engine stalls when starting the car. (Pass out)

Probable causa

In cases such as the abowe, The cause is Fl'l:lblblﬁl’ I"I'I|Iﬂ'l'-l"|ﬂ= dus 10 B weak spars,
ar an inapproonate aichisl miches whea the accaleratar pedal = dapressed,

= Drewing air imo intake system

® MaF¥unctian of tha ignition svatam

MUT-Il Seif-Diag code
Are dhagnoss codes displayed?

Yea
i—-—'g;;rEstn P134-8, INSPECTICN CHART FOR DIASNOSIS

| M
L

| Check e foi

® Check tha ignition coil, spark plugs, spark plug cabbas,

| # Check # air was drawn inta the intake system,
Browen intake maniiold gasket

I Brokan of duconneclad vaculm hoda
Fnproper cperation of the POV vake
Brokan & intake hose

g #ams,

INSPECTION PROCEDURE 14

The engine stalls when decelerating.

Probable cause

due o & defective idle speed comrol (1SG) sarvD ayabam.

I casas such as tha abowe, the cawss |s prabably ther the riaios & wodimea ismaLificsant

& Maifunciion of e I5C sysiem

Y5
| Wera the batiery ieminais dsconnecied? [ Afer warming-up, let the engne run at idiing for 10 minutes.
TME o
MUT-11 Sali-Disg code Rafer %0 P13AB, INSPECTION CHART FOR DIAGMNOSIS |
Are diagnosis oodes displayed? CODES. |
Ha
NG
MUT-11 Diats lint |—-—-—- Chack the idle posiion ewiteh system,
26 Idie position switch (Refor 1o P13A-53.) | (Fledar h?rgﬂ_-aﬂ.dz_ INGFECTION PROCEDURE 26.) «\ahicles
oK Eﬁ':"lr'ct?. F.134-43, INSPECTION PROCEDURE 27.) <Vahiclss |

MUT-1I Data Esd
14 Throtile position sarsor (Refar 0 F13A-58.)

& Chack e thiefie posion sensor sysiem. (Feber to P.13A-11, N
| SPECTION PACCEDURE FOR DIAGNOSES CODE 14

1CI'C
MUT-il Data st
45 [BC servo positon
= s the ide spead {ISC) servo pesition drops ta 0-2

Cheack tha vehicle spaed sensor systermn. (Reter to P 13415, N-
SPECTION PROCEDURE FOR DIAGHOSIS COODE 24 |

'l ‘m 'a

S LONET LI LY LY L' A

V4’



13A-37

INSPECTION PROCEDURE 15

I P2V PR PR VR0 VIR VRN PRRRY PR IRV VAN VR0 VRNV VL) VRN TR TRV TNV TRV VY TR TRV

Hesitation, sag or stumbie

of COMpreSon Dressurs B delectve

I cones BaCh e abcree T cmuRE S probanly Taf grton sysiem, el mortees

| MUT-0 .
gy agrome OO SRR

| Crce T rpecion b opaeEon RN el Sane

e 1]
. e Tw [Faters P 13418, NSPECTION PEO. |
| S| #-—. 1

Tow

DIAGNOSHS CODE 41 |

'
By
1A = De-versoe Service )

==
| Pl ®

e CRCE T T SIS BN SAPRIY BN TN T SOV dre e
oropery |

(=

MLT-I Crwech it

Pty @ P13AET PROCEDURE 44

4o

| Chmck T fusi premsurs (Rt 1o P13AET

--i-

|
i
i

:

|
|
5

i
i
i
;
;

g
!
g
‘
{

:
|
?
?

INSPECTION PROCEDURE 18

The feeling of impact or vibration when accelerating

Probable cause

In casas Busoh a8 e Above, the cause & probably

thart thara 5 an Ignition ek
acoomparying the Inarsass in the spark plug demand woliage during acceleration,

& MaSunstion of tha igniticn sysiem

b

[WAUT-1I Beait-Ding
| e clagrosie asee Saptayedt

Fefar o Pi13A-G INBFECTION CHART FOR DOIAGMOSIS
CODES.

Ma

A
e, spark plugs, span piug cabees.
of igriion .

§
of

i
|

L
for




13A-38

MPI — Troubleshooting

INSPECTION PROCEDURE 17

The feeling of Impact or vibration when decelerating.

Probable cause

Matiunction of the ISC system I8 suspecied. -

& Maffunction of the IS0 system

MUT-| Self-Disg code
Are dagrosis cades displayed?

Yes

e

MG
| Sheck the ISC serve for cparation scund. [Feder 1o F!1$.l--5l:l.1j—*-|

0K

MUT=| Dwim Hwt
| 14 Thratie position senscr [Refer i P13A-53.)

Ok

| MUT-{| Data Hst
| 26 idin pasition switch [Risfer in P13A-53))

= Rofer io P134-9, INSPECTION CHART FOR CHAGNOSIS

CODEZ.

Check T ISC servo & .
|Rafar 1o P.13A-47, INSPECTION PROCEDLURE 35)

[ T] )
e bRk the throtSe position sensar syetem, [Fafer to P13&-11, IN-

| BPECTION PROCEDURE FOR DIAGMNOSIS CODE 14.)

Gheck fe ide posilon switch

[

| Claan the Hirotie vale aren (Rater 1o P.13A-75)

INSPECTION PROCEDURE 18

SRR,
(Rafer fo P.13A-42, INSPECTION PROCEDURE 26 <\Vahices
without TCL=
{Pafer o P.13A-43, IMSPECTION PROCEDURE 27) <\Vehicles

with TCL»

Poor acceleration

Probable cause

ara guspaciod,

Dedpctiva igriion systemn, abnomal alr-fuel ratio, poor comprassion presauns, afc.

Mmmnrmwmm
Matfunction of air-fued ratio conbral Fystem
Hmﬂnlhﬂlﬂ'lmpply sysinm
Pood compression presauns

Clngged exhaust system

Yes

MUT-1I Salf-Diag code |-—-
Are diagnosis codas displayad?
m
L S NG
[ Check the injactars for oparation sound (1R banik). —_—
;E."-H
Chack tha ignition timing d s
on ;
Fefar bo GROUP 114 — On-vehicls Sandce | |
O

WIUT-I0 Chack rrhuuﬂ-;ﬂ.aamimmwmmlrmnm.
[FAafar to B 134-52, i«@.PEi:Tb:IH PRCCEDURE 44.)

oK

| Check me tusl pressure. [Refer o P13A-81)

61

Aafer o P13AS,
CODE

3 INGPECTION CHART FOR DMEHDEIS-I

Check tha Injacior system. (Refario B 13A-18, INSFECTION FRO- |
CEDURE FOA DiaGn0Sis CODE 41,) |

iChack Fiathe crank angle sonsorand Hming bel coves areinstaled
prapary,

1
i

coil, spark plugs, spany phig cables
oparating sound a8 the resr bank,
vacuum of tha fraction condral <TCLs.
al iha theoftle vabva <TCL.,

lamk and vt sstusior <TCLs.
COTOassizn pressure,

fual filer or fued line for dogoging

i iraks hose

Clogged ar cleansr

Clogped eehaws] system

sZidiad
i

s

‘\

1'!

LSS T LAY A

1A

4 ”l

L ANE ARY ABRY L

i



MPI| - Troubleshooting

13A-38

INSPECTION PROCEDURE 19

Surge

Probable cause

Deteciive ignifion system, abnormal ar-tusl rasa, eic. are suspechad,

® Malfunction of the Ipniticn systam
# Malfunction of air-teal ratic coriral system

L PR 1 POV POV PRV PO ¥ POV POV POV ISR PN PO VPO PV POV PRV IRV PR VR ¥ VARV [ VR TR O

Ys
MIUT-[] Salf-Ding code
Afe dingnosis mul_u_gunlmm

]

o v NG
[Check the injectors for operaion sound [Ied bank). = | — =

FAslar 1o P13A-9, INSPECTION CHART FOR HAGNOSIS
CCDES,

Check the injectar system. (Refarto P.13A-16 INSPECTION PRO-
CEDURE FOR DIAGNOSIS CODE 41.)

Chaci thal ha crank angle sanscr and bming balt cover are Inataliad

propary,

Ok
s NG
Check tha ignitish Sming. | o ——
{Fader 1o 114 — On-vabiche Sendce.)
QK
L
MUT-II: Check T surge coouns.
{Rafer o P128-53, INSPFECTION PROCEDLIRE 48.)
|-
OK
y
| Chack the fusl pressure. (Refer to P 138-61,) |
i

I

Chack the Bams,
& Check the ignticn coll, spark plugs. spark plug cables,
& Check the injecior cperation sound 81 e righl bank,

INSPECTION PROCEDURE 20

Knocking

Probable cause

or the heat valus of the spark plug is inappropriate,

hmﬁmﬂ&m.tﬁmuhnmﬁ:ﬁ;ﬁmhdmmnm

® Dedeciive delonaton sengod
® Inapproprigte heat value of the spark plug

a3

[ MuT-n code — e
| Are disgnasie code displayec? | |

Fafar 1o PU3A.G, INSPECTION CHART FOR DIAGNOSIS
CODES.

+Nﬂ

M

| Doss knocking ooour whan driving with the sansor disconnected? ——— e
| & ®ls time, use the MUT-I1 1o check f the timing is reiarded |

Chasci thee darlonation Sangor .!HHEFEF;1M-1E.HEFEC=
TICH PROCEDURE FOR DIAGNOSIS CODE 31.)

| compared 1o whisn M@ delonafion sansar connedior is connectsd. |
i

I

=l

Chack the following Hems. )

- plugs
® Chack if tareign matevials (water, aicohol. eic.) got e Rusl.

INSPECTION PROCEDURE 21

Dieseling

Probable cause

o

Fusl leakage from injeciors i suspasied.

® Fissl leakage kom injestors

| Chack ha injectors far fusl leakagn-




13A-40

MP| — Troubleshooting

INSPECTION PROCEDURE 22

Toe high CO and HC concentration when idling

Probable cause

Abnormal airduel rato s suspecied.

®  Maduncton of tha air-tusl ratio control syssem

& Dateriorated calsiys

MUT-Il Saif-Dimg code
Ara dagnoais codes deplayea”

Vg

'—’_4.. Aefor 1o PA3A-9, INSPECTION CHAART FOR DHAGNOSIS
CODES.

Mo
MNE
Chesk e ignitien timing. Check that the crank angle sansar and Sming balt cover ars instaliad |
(Aeder 1o GROUP 1A - On-vehicle Sanica.) | prapedy. - |
s M3
MUT-II Dt llst pee| ChipcH 1ha anging coolant temperaiure sensol system,
21 Engine coolant lemparsiure sensor. (Aeler o P13A-58.) | lHﬂrbig!T1M-11INHPEDTﬂHPHn-:EmmE FOR DIABNOSIS
o, CODE 21.)
|ME' {
MUT-1 Dwts (It i | Check the ntsks s temporature ssrsar system. (Refario P 134-10,
13 Intake air fermperature sensod (Raler o P13A-57) | | NSPECTION PRCCEDURE FOR DIAGNOSIS COOE 13)
Ok
— WG .
MUT-[l Dats list o Chaih the axy gensansor system, (Rafer ta P 1 L4.48 INSPECTION
11 Ciygan sensor FROG 3a)
QNG B00-1.000 mY when radng sudceniy
o (5]
MUT-[| Datn fist | Repiace 1he oxypen senscr,
11 Cheggan sensor
| OK: Raepest 3400 mV and 800-1,000 mV altemately when ¥
ifing : = [t‘-hldt troutle symiptam, |
1'-"'3 MG
E_mﬂm: iha fual pressure. (Rafer o P13A-E1.) |
*,I:ﬂ
Check the foliowing Rems. e s i
® Check tha Irgactors for operation saund
® Check e injectors for fuel leakage.
®  Check e ignilien eoil, sperk plugs, spark plog cabhas |
® Check e comgresslon pressune,
® Chack the positive crankcass vantilation
® Check the evapora®ve emesson contrel sysbam

| Chack the troutie symplom.

L

| Replace the catalytic corverier. |

‘1

]P ”'I I‘l l"t I‘l I"I. ”L Ilh l‘l Hh I‘\ Il\ I'“ ,"m

LT LT LT |
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MPI - Troubleshooting

13A-41

INSPECTION PROCEDURE 23

Low alternator output voltage (approx. 12.3 V)

| Probable cause

may e Euspeched,

The aRarmaior may be dedectve, or maSunchons. which anes Ested in Se righl column,

» Mallnction of charging

EYSIM

& Bhort circull in harmess bateseen alarmator & iseminal

and angira-ECU

& Malunction of engine-ECL

MG

Magsure 5 iha gierndor conmesior side ——=

- 'l.‘:nm#-mmur |
[Use lest hamess: MBES1E1E] |

®  oltage betwean 1 (black dip) and
aatn

{Engmnac &t die) ! M
[Asdiator far- does mat nunj

Measure p! e altarmatal cannechar
A8
& Disconnact  the

msasune af the hamass side

& [Dsconnect the engine-ECL oo

Ao
Corfinuity between 1 and sarth
OK: Mo continuity

momnecior,  ano

MG S—

= Chack the hamess wire babwesn e
| ERemaicr and the engine-ECL conneg-
(for, and repair i necessary,

{Headamp: OFF —= 0N}
OK: Voltaps rises by 0.2 - 3.5 W

K

(=24

Chacx e harmess wire batween the
L aitemaior and tha angine-ECLI connec-
| Check the aharmatod. (Raler to GROUP e,

16 — Charging Systam.)

QK

L

| Replace #e engine-ECLL

INSPECTION PROCEDURE 24

Power supply system and Ignition switch-IG system

Probable causs

and injectors.

‘Whaen an igniticn swiich ON sigral is ingut o e engine-ECLU, the engine-ECU furrs | =
the comnal refay ON. This casses battery voltage to be supplind 1o he engine-ECU

Mafunciion of the igniion swilch
Malfunciion of tha coninol
improper  connacicr  comiact.  open  cifcult  of
shar-gnouiied hamess wirs

Ciscornesied engine-ECU sarth wire
Malfunction of the angine-ECL

[Check me control relay. (Refer fo P.13A-85)

"% Rapioce

QK

Mzagura af the codirol relay commector B-72,

® ‘Volage betwean 4, 8 and aam
OK: System waltage

= Disconnaect the connecior, and measune al the hamess side.

| Chack the Hm]—-— Fspak
oonmoctor A&:13

I.

40K

115141

| Check trouble symgptom, |

Chack tha l-nqlni-EI:-‘_U poawar umg EDLHE -H}]

(Fafer o P13A-54, INSGPECTION

Wiz

1 Chack tha hamess wire babwaen battery and cortrol relay connecior,

and ropalr i recassary.




13A-42 MPI — Troubleshooting
INSPECTION PROCEDURE 25
Fuel pump system | Probable cause

mnd thie supplies power to dress tha hesl pomp

The engine-ECL fums the fusd pump ralay DN when the enging s sranking or running,

& Malfunction of the fusl nlay
| & ioncacn o ma o b
= Im

= Malfuncion of e angine-ECU

Chechk the fuel pump Grocud.
(Redar o F13A-54, INSPECTION PROCEDURE 47.)

Finplace

. NG
[Check the fusl puma cperatan. (Refer 1o P13A-75.) | —
(. 4
[Check the fusl pum relsy. (Relel 1o P.13A-85 L R
j‘c:h'
NG

Muasura at the fusl pump reley confeclar B-70,
& Cannoct $e connacior.
& ‘allage babesen 1 and aam
® MUT-II Actualar test Fusl pump drva
OK: System voltage

Check the fusl pump drive conrel cinouit.

(Fafer 1o PL13A-BS, INSPECTION FROCEDURE 48.)

=

fusl pump drive terminal, -1_|:|_ regair i necassany.

[ Check the harmess wre batwesn fuel pump ralay connector and

INSPECTION PROCEDURE 26

Idle position switch system <Vehicles without TCL>

Probable cause

it Is depressad or

The ida posilion switch inpuls e condiion of the accelerator pedal, L8, whefer
relnased , o the engine-ECUL
The engine-ECL controls the idie spéed control serve basad on he nput

* Maladjusiment of the accelerator pedal

= Mpladpsmment of ha fmed SAS

® Maladpstment af the wile position swiich and Srotie
pasiion sensor

& |mpr ConNnEcipr  contact, open  circuil  oof
ehwor-circuited harmsss wirn

= Malunclion of the enpgine-ECLU

MG
[ Chack the ide possion swich, [Refer 1o P 13A-85 ) | ———«[Raplace the throma postion sansar.
0K
o el Fle]
Moasure at the throtle poaition sensar connactor A-07F. | Chack ths following Repair
®» Disconnect the connactar. and measure at the hamess sida. | conneciors: B-38, B.7E
® \oRage batwean 2 and sarm {ignition switch: ON] e g
g;:nj 4V or higher
. rutty betwesn U oand garth
OK: Cortinuity i | Check Memlﬂrmpun.
oK 1
MG ]
Check the following Ragair m";ﬂmﬂ:ﬂ wire hetween engine-ECU and throttie position
comnnector; A-07 J '“nkm
LDI{ *“ﬂ
[ Chack frouble symptom. [ Repiace the angine-ECL. | Repalr
lm:

[ Ragiace the engineECL.

”\ l"t I‘t I"'l- H‘

”l ”n ”n I‘s

"o

)

AR

Al

XA UL LIS LK LY LAY U |



MPI - Troubleshooting 13A-43

INSPECTION PROCEDURE 27

idie position switch system <Vehicles with TCL>

Probable cause

Tha |dle poslticn ewlich inputs ihe condifion of the accelergior pedal, e, whaihar

B is depressed or redpased (HIGHLOWL. 1o the enpine-ECU
The angine-ECL controis the idle speed control san based on Bis ingul

Maladjustmant of the accesarstor pedal
Moladjusimant of the fund A5
trment of the die posifon switch and
Bceslarabar padal posilisn Ssnsor
® |mproper  connacyl  condact, open  oircul o
shori-circuited hamass wire
& biathnction af tha engine-ECLI

"R

OF: 4%

or higher

® Digconnes the connecior, and maas.ure thmﬂﬂl‘-il
® Viltags betwesn 3 and sarth {igniton swach ON) |

»  Continuity Detaveen 4 Bnd earlh
Ok: Continuty

1

L] 4

Check tha following
oconnsotor: A-08

ME
= Rapair

Wb W bbbl

NG
| Chisck the idle posifion switch. (Fefer 1o P13A-8T ) f———= Asplace e scoslsrator pedal position senscr, ]
oK
NG
Mpasure at the accalsrator peoal position senser connector 4-08. = Chack the lollowing Pl paks

connectors: B-35, B-76
e

| Cneci trouble symplom. |

]

e

Check Tieharness wire between engne-ECU and accalerasor pedal |
positon sensdr connaciorn,

| D " oK *N‘E
B md:_ | [ Aepiace the engine-ECL. | Repalr
NG
g [Fipince the engine-ECU. |
INSPECTION PROCEDURE 28
lgannn thl:h ST system <M/T> Probable cause

'ﬂ?'ﬁﬁﬂ awiteh-5T nputs a HIGH sigral 1o the engne-ECL while the engine is | & Mafunciion of igniticn swiich
The engire-ECL comrols fual injsction, ez, during starting beasd on this input ghorl-cireuiied Nameas wisa

® impropar  connecior  contacl, open  cinguit  or
= Maffunction of the angina-ECU

v\ |b \

| Check trouble symptom.

=

NG

| Rapiace the engire-ECLL

Wl W W Wb

| Cheack this harness wire Detaen engine-ECU cornecior {l-urrrwnal_.

Measura al the engire-ECL comnector B-35, 1I'---Em--n- Check the following L—.- Aepair
® [Disconnect the connectar, and maasure af e hamess side | connecion B-38
1. “alisge betwean 71 and earh (Ignition saftch: START) 2. NG o
% D I'E;thfﬁ mees TH
|2, Contl babwean 21 and eafh
|“ OK: Cornuty nmrnm”;mnm |
1ﬂ“ r (Y]

m 5
= the Tolioming |- H | Ghesk ri:mn “!EEE ————= Repair
connector; B-35 i and ignition wﬂ priving

0K I | BCIOE

0K

Check the ignition switch,
| (Feler to GAOUP 54 — Igaticn Swich.)

Mo. 91) and eanh, and repair B necsssary




13A-44 MPI — Troubleshooting

INSPECTION PROCEDURE 29

ignition switch-ST and Inhibitor switch system <AT> |
& Tha ignifion pech-§T nputs 8 HIGH ugnal 1o the engne-ECLI while e sngine ‘
R

G
Crtc T rrgi veer s Fuplece
Fater @ GROUF I3A - Orvemoe Sareca | |
[+
L] 186 ~o
Msptre E Te rhbic peth [vecy A-T4 = Check hamess siry b ————= Rapeir
» Dacoreac Te ooy O Sallur F T RETESS S0E |t pegre-ECL are
l'l ?”mnﬂm—ﬂtﬁ 2 NG o g o
2 Comwuly betees § o asrt | 1“
OK: Cortrafy | Seciace Tw sgreEOU
3 Volage Detesen 10 g s B -
& igeton gt STAAT i -
[ % CSabimhel GnghibSEN etengua 3 NG o Check e ——
o hl;w _I | conmector: A-13 | ..

Chesch Poubss syshgson |

Chieck RITEs wre betwasn inhilin: Switch CONNECI ang swane
| 5 wemingl, aned repar If recessary

L]
L NG
Check hamess wre Be - - = Pl s
et i Chack  the M'—*H
me connector: B-24
o 10w
| Fiplace the angine-ECU | Check trouble sympiom. ]
Ja
MG
Chech hamess wira ba. ——— Fspair
Twnan infibiior gwilch s
ignition swiah connecion,
La s

Chack i RwriCh.
{Fledsi b 4 P B = Ignitien Swich ) |

11- 1h

I‘l l‘i I‘n I‘t A L

' A AR ) L) A

"o

i

L U l“ \1\ “‘ 11‘
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MPI — Troubleshooting 13A-45
INSPECTION PROCEDURE 30
Powaer steering fiuid pressure switch system Probable cause
Tha prasance or abseance of pownr siearng load is nput 1o the engine-ECLU, ® MaSundlion of power siearng Suid prassure swlich

Tha angine-ECU conirols the idie speed conred (IS5) sereo based on this inpul. | ® Impropsr cofnecior  contaci, opan  cincult  or
shivt-circutbad hamess wire
= Mafunction of the engine-ECU

N MG

Chack the power staaring fuid pressune gwitch, —= Replaca
(Fatar 80 GROUP 37A - On-vahicln Senico. ) ,
Ik,
! : S— e
Mazsure al e power sioening fluid prassure swilch connecir Chack ths following |~ Rapair
A-33, connector; A-13
= Digconnect the conneciar, and measure a1 the harness sida, | o
& pltaps betwsen 1 and earh (Ignition switch: OR)
OK: System voitage — [Check Fouble symptom.
OK NG
' s ! NG
GBI - ROy oy o Check harness wire be- [————= Repair
ponnecior: A-33 | twean angne-ECU and
Ol powar siearing fluid pres-
L swre swilch conmecior
| Gheck trouble symptam. | o
M | Rapiace the engine-EGLI. -

| Fisplace the engne-ECL, |

INSPECTION PROCEDURE 31

AJC switch and A/C relay system Probable cause

When an A ON sigral is mpul 1o the engins-ECU, e enging-ECL carmes out | ® MalfuncSion of A/C confral aystem

earirol of the idie speed contrel (1SC) servo, and also oparases the A/C pompressar | & MalfuncBon of AL ewtich

magneis cluich = |mpropar connecior contact, open  cicull or
sharl-cincutbed hamess wire

& Malfunchion of tha engine-ECL

NG
Chiack the A/C compressor relay, = Feplacs
(Pafer o GROWP 85 - Om-wahicle Sanvice.)
'Il'm i
Measure al the sngina-ECU connectors B.32, B33, 4-| Chaok the A/C sysiem. I!HHHHHGHEHJPH—WMEM:G

& [Digponnect the connecior, and measure at the hamess gida,

FwRch fn] 4 NG
gm“? Wﬂn“ Check the following |——= Replace
® Short the teminad 22 4o sarth connectors: B-32, B-33
figrition switch: OM, AN switch: ON) ot
DK: AT compresear cluich lums en

| Gheck trouble symgtom. |
rI'--ll:i-

| Repiace the sngine-ECL), |




“_r

im

Fan motor relay system (Radiator fan, A'C condenser fan) m“

m““ﬂﬁmwhﬁhﬂﬁmﬂﬂ

1

0K

| Check trouble symptom.

|m—-m

1. NG

ilﬁ

|® Chech T mater tan crout

"f

mm

T T AT cordester far oo, [Fapter o Sacmca Wieng )

[ Check he awygen sensor (Pafer to P 13A-87 |

| Chech Tousie mpmotom

i

i

H

- N o

il

S

NG

| Chack trouble symatom.

wire betwesn e engne-ECL and

 Check e foliowsng connector B-40

| Chack troutie sympiam.

Lua
Recar

[ﬂt

[ = ————
| Cayger vl BNC T FT e erar

| rmcessEry




MP| — Troubleshoating 13A-47
INSPECTION PROCEDURE 34
Ignition circult system Probable cause
primuiry curtant by brting Seotwsr rardatsr | o Mafunction of greton parish,
irmice e engre-ECLU OM and OFF -mm:'mwﬂn
& Maf.ncion of e sngne-E0L
1. NG Fel
Sisanry o Te Sevbuter cormeciory AT A-JS A s Checa T m—-—*ﬁ
& Dimorvec! Te orveciy el SsSasore B T Samess soe | oerwctorg: -S4
1. volage befesen 1 and (r G
l OK: Syww= olage g o 2 wG o=
Corfirulty Detwees 1t alrT |
o I | Immr
| o NG
L [ —— = Rapar
Check the following corveciors: & 08 A% 430 | |__:"__=
|\‘.‘H | MGG | I BT SO
. v o=
| Aeoa

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

e worve valve locEled @ The Dypass sir passage.

The sngre-ECLU conrols The imsle ar walume ounng ding Dy opening and Sosng

R R A N R R A RN RN AR LR R

* Malunciion of ihe engine-ECLI
Check the I5C servo bam Aspiace
-t
(Feter o F13A-80.)
[
MG ]
Mapsura at the 150 saren connacior A-09 Check the following  [~~————= Rapair
# Disconrect tha connecios and mansura &t the hamess alde conrmcior BT
& ‘ohage babsean 2 and earth. and 5 and sarth {lgniticn sweach o
OK:  Systarm walsge JMMWI]
= NG
]th--mmwmmmm‘
| PRCTOn, @nd repaE T recesaary. !
MG pils
Maagure ol e engire-ECL connector B-33 Chack e Iollowing ———= Reper
& [igconnect e conrecior, mesaure 5 e namess Side connector: A0
w m‘”“lﬂﬁ. 8 17, 18.and sarin [igniton sl 95
O lrl-m-uhm = !mmm |
T 'm m
Check the loliowing — = Repair | Chach harrans ey between sngine- £CU and 15T sana connecsy
_"": I | an repas ® cecessary
L
NG
_Chece poutee prmeaom = Fapacs Te egre£CU ]




13A-48 MPI - Troubleshooting
INSPECTION PROCEDURE 36
Variable induction control servo (DC motor) system | Probable cause
Thig argare. BT spere o Doeed T FLARS S SONSD! viree Ty SR & Srect maior l' Mafunchen of varatie POl SO sered
LI - L T T )
EhOCGted STl wew
v Mafgrcion of Te angre-ECL
(e Tw vwrate Focson oreDl senvo I——-m ASCacE
| P @ GRAOU® 1§ - Di-wafecis Sanica |
| Ol
’ 1 w3
Chacli Pw lolowing —— = Fispair
| conrectors- 453 B33
e W
- Cheecik & harmesg i
J‘m
| Risplace e engine-ECL, |
INSPECTION PROCEDURE 37
Oil control valve (valve timing switching) system Probable cause
Tha angine-ECL! swaches tha valve Iming by controling the aolenold valve, which | =  Malfuncsion of all sonyral valve
ia locatad an tha cylindar head ® Improper  comneclor  comlact, open cinoult  ar
shori-crouified hirmaas wisa,
* Malfuncion of e sngne-ECU
MG
Cruc T cil control vaie L= Rapiace
Fieier o GROUF 1A - Orcvshics Serace.) |
ru:
" edtre o T ol COPET les T COoPnecTr A-AD —'n—hﬂlﬂh“ﬂ“m“ﬂdmmi
® Dcorred Fe mrressy s TEnre 3 Tw Sames: o | i) cormecTy. and tecar f feceesany
& Woigpe Defessn | B 88T (ighEmon swact ON
DN Syuie= woltage
I
LA ]
| Mipgpure o T of corero wabee Fohf cornecior BT i—*ﬂﬂhhﬁhhw‘-ﬂuﬂﬁl
& Dnpcorred Pe Sovecty e Peatore X Te Sarmend watve gl oomecEy. W recEr o PecERLaRy
| j=-_3
w olsgs DFtessn 1 0nd e [ignmon et ON)
OF: Sywies wolsge
11:-:
el W
- m—::m |u—ml-ﬂ..l.ln'
® ‘VoSage Detessn 34 and e&'T right) (5 2
& ‘Wolkage betwsen & andl aarh fief (igniion swich: D) 1
o NG 'Im
Check e e
ml—:ﬁ_“‘_ Repair mun:;mmrumwcumﬂwm
I,
| Gheck trouble symplom |
rhlﬂ
| Replace the argine-ECLU |

AL U AR U L) L S A R A M) M) T T ) MY W) B D



MPI - Troubleshooting

13A-49

INSPECTION PROCEDURE 38

MUT-IL: Inspection of no initial combustion

MG = S
iIIJT-[IDI:l.ﬂﬂ Chack the powes d | I'I:I-I:I-I'Iﬂlﬂﬂ-lﬂlﬂllm
| 18 Violtage of engine-ECU powar sounca [Fleder 1o P123A-BE) {Fefer to P, |3..141 IHEF'EETI PROCEDURE 24 |
0K
Mi
Does the camshall rotate &l the engne cranking? | Check Biming belt for braskage, 1
_u['._l.lm all €ller cap & removed, )
Yag =<
MUT-II Seif-Diag code | Fgfer f0 P13A-§, INGPECTION CHAAT FORA DIAGNOSIS |
dagnosis codes displayed? o CODES. |
Mo
PP a e
MUT-Il Dwta st e | CVBEH, THE CTRYE mg& BENELT ;,ntlm |
22 Crank angle sensar [Andario P, 134.13, INSPECTION PROCEDURE FOR DMAGNOSIS |
DK: Cranking spead is displayed CODE 22 |
Q1K
! NG
MUT-Il Actustor test o[ Check the fusl pump system,
07 Fual pump (Fefer o F.13A-61) [Fedar io P.134-42 INSPECTHON PROCEDURE 25.)

MUT-Il Data llat
21 Engina coolant temparature sansor (Fofar o P 13458 |

|

INSPECTION PROCEDURE 39

NG r
e (1BCH thie BNQine coolant

& SENBOr
{ReterioF 13A-12, INSPECTION PROCEDUREF
CODE 21.)

DHAGNDSIS

Ignition system: Inspection of no initial combustion.

MG

Maasure & the igniion coll connectors 8-28, A-78, 630

& Corresdl a primary
tmchomaler to Mot

DK

detection type engine
termenal of each connecior in

& cranking E[II!l-B'd at ﬂ Hﬂ'l'l.'ll-ﬂﬂi.

& Conned the conneciors (Use the test hamess: MBS57348)

The engine tachameter dispiays one-third of the ack-

Chack tha kgniticn Himing whan cranking.
OK: Apprax. S*BTDG

INSPECTION PROCEDURE 40

Chech the ignittion cincuit sysiem. [Rieder o PO1 384T, INSPECTION
FROCEDURE 34.}

[ Check the nelatation candition of crank ange sansar and Aming

bl cover,

MUT-II: Check If uncomplete combustion occours,

MUT-11 Saif-Diag code
Arm di.i!_m codes displayed?

Yes

Mo

| Ater 10 P134-3, INSPECTION CHART FOR DIAGNGSIS COOE |

ligq
18 IgnHien switch-5T (Refar f0 P134-58)

WS
MUT-11 Aciumior tast
07 Fusl pump (Rater 10 F134-81.)
lDI{
NG
MUT-Il Data lad im—
21 Engire cootant lemparature senscr (Fafer to B134-58)
oK
wa
MUT-N Datn

Chack tha fual pumg syabam.
(Hader 1o F"'I.'J.i--di INSPECTION PROCEDLRE 25,)

(Reter to P.13A-12, INSPEGTION PROCEDURES FOR DIAGNO-
SIS CODE 21.)

L7 PO 1 VIR T POV VIV PO Y VR VOV PRSP PR VIRV PRV VAR VIRV PNV VRN V2V TRV VRN ¥ VARV PO ¥ /R AR D |

Check the ignition awitch-87 system <hM/Ts,

(Asder o P134-23, NSPECTION PROCEDURE 24))
Check fhe ignilion ewiich-5T and inhibfor switch systam <ATe.
(Meder 1o F1AA-44, INSPECTION PROCEDURE 34.)




13A-50 MPI — Troubleshooting

INSPECTION PROCEDURE 41
Check If hunting occurs.

:fk-luh—-i_ R 2 BTRAL TS | 1

)
| Crwch ared st B fase AL Peier = 513480 ,

INSPECTION PROCEDURE 42
MUT-I1: Check If idling speed is unstable.

ME

MUT-Il Dt lI8d = Chack he ida posSon awich sysiam,
28 Idin poaltion switch (Fleler 1o P.13A-84)) {Rafer 1o P.13A-42, NSPECTION PROCEDURE 28} <Vehiclas
oK {Refer to P.134-43, INSPECTION PROCEDURE 27 <Vehicies
wilh TCL»
| MIUT-I Dets Wet I.—-"".I Checkihe sanaor gyatem. (Fafern s 134-10
ik Al e st L -
| 13 intaks o wmperanes saneor (Reter 1o P13AST) INSPECTION PROCEDURE FOR DIAGNOSIS CODE 13)
10-:
MUTS] Date e im——ﬁﬁ-ﬁh SOt g e Fegter
b 1
n tociend wepersure sansor (Reter 0 PIJASE)  (Reterm P 134-12 INSPECTION PROCEDURE FOR DIAGNDSS
= oooE )
=== L w0
| WUT-Z Dets et  emm— Pt P 11088 NSPECTION
| 11 Coygen serwar =21
| Ol e00-1000 =V Susng suddes racng |
O
: LI
WLUT=T Dadim Bl e e T T rmpec TR Ry o
kﬂw-“ Falw & Fi3ta) | air o B o kel |
I O Crarge: bewesn 0—400 =Y ot 5301 000 = sug | | e
iy 1 &  [froosn beke
A ks
e NG | = Brouen wacuum
| MUT-1I Darke Bt Check T power giesring | e
| 27 Powse sieering fuid pressure gwiich [Fster 1o P13A-80 ) | F:F—n::ﬂm " E"""ﬂ"'ﬂ'ﬂ.
I 5
o | MEPECTION BRODCE. & Bl ol inigies
DURE 30.) hoss
2 Check the injecior far
cog
MG
MUT-] Dot Nat —Mwhﬂmmmm:ﬁﬁm.
28 AT swilch (Flefer 8 P 11458 [Andar fo P 13A-45, INSPECTION DURE 31)
(=}
] — NG
MUT-j| Dals lhai ———Tm“h"ﬂﬂm”ﬂﬂﬁhrm <ATs. |
28 inhibiior swiich [Refer ta P 13A55 ) {Rafer to P1ad-44, INSFECTION PROCEDURE 24
oK
L NG
MUT-{I Deta lisl ———-{mﬁmhmﬂMnHmnj
45 IS0 Serve posifion Fafer o PI3AED)
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MPI - Troubleshooting

13A-51

INSPECTION PROCEDURE 43

MUT-II: Engine stalling inspection when the engine is warmed up and Idling.

- K3

MLIT-11 Dinta list Chesx the idle postion switch sysiem.

26 |die position gwitch [Fleder 1o P12A-53) [Reder o P 3442 INFPECTION PROCEDURE 24.) <\ehides
[Findar fo P134-43, INSPECTION PROCEDURE 27.) <\Vehicias
withi TCLw

e - MG . E—
- MUT-1l Datn Nst Check tha infake ai tamparaiune Sensof system, (Referto P 134810, |
| 12 Intake air Semgerature sansor (Feter o P13A-57.) | NSPECTION PRCCEDURE FOR DIAGNOSIS CODE 13) |
| O
MUT-0 Dotn list e Check Me enging coolanl lemperalre sensor sysiem
21 Engird coolant amperalre sensor (Faler 1o P21 3A-88) {Raferto P 13412, INSFECTION PROCEDURE FOR DIAGHNDS1S
oK CODE :2.'_I.|
— KRG worre
MIUT-11 Cemtm (het ——— e — Mm&nﬂmmrmm.:mmmmmmmmm
11 Cocpgen sansor PROCE 34
OK:  B00-1,000 mv during sudden ragng .
0K
= M e e, O
MUT-1I Data list 4—i Chach the fusl prassue. (1. inspect the imaks of |
11 A BanEcs {Feafar to P 134-81.) &I into e air intake
OFK: Changes Detwasn 0-400 mYy &nd B00-1,000 mV during By atam
iling = Hrokan intaks
*_m: manffald gasket
NG o #* Broken vaouum
MUT.[| Data fist Crack the powar Btearing hose
| 27 Pawer sieering fluid pressure switch (Refer to P134-59.) fiuldl prassure switch sys- ® PCV wvalve does
oK inen. (Feafer to P134-45, | ned aparais.
INSPECTION PROCE- | @ Broken air irake
DURE 30.) hose
2. Check the irjactor for
oo
i (Ne] S
MIUT-I] Dintn lkad Chech the AJC swiich a:'-dh'::rﬂm'mlam
28 AT aviich (Rafer ta P134-58.) [Aeder 1o P13A-45, INSPECTION PRCCEDURE 31.)
i i
MUT-11 Data fist Check the ignilion sRch-5T and inhibior switch system =AT>
23 Inhiblior swilch (Rafer to P.13A-59.) i {Fiefar 10 F134-44, INSPECTION PROCEDURE 28
oK -
i L] r
MUT-11 Data llwt ———— Mdjust e hesic idie speed. (FRefar to P 13A-50.) ]
45 ISC serve pasition (Feter 1o P.13A-60) —




13A-52 MPI - Troubleshooting

INSPECTION PROCEDURE a4
MUT-11: Check if hesitation, sug, stumble or poor scceleration occurs.

G
WUT- D -—-qutti-l-u-l——ﬁ-— 1
e L. -l-nt"r;.- -
I |
{ 1O | Fiofer = P134-23 NSPECTION PEOCEDURE 77 cvsfcies
| — N3
BT Dt B e (P e B WO ey Tesie [(Sshern P30
13 miake & mperaire sereor (Fieier T P T3AET ) | NSPECTION PROCEDURE FOR DIAGNDSSS CODE 13)
LL‘;II
, B
HUT-I1 Dads Sed = Check fhe engne Coolant mOeraLie J8TS0F Ty |
21 Engina cociart emperaiues sermor [Fefer 1o P 13458 ) {FislerioF 134-12 INSPECTION FRAOCEDURE FOR DLASHNOSIS
o CODE 21.)
]
MUT:[| Dots Bat Ghack tha Trofe poaition seraor syatem. (Feftar to P.13A-11, [N
14 Thioflle position sansor [Fefor fo P13A-58 ) SPECTION PROCEDURE FOR DIAONOBIS CODE 14)
oK NG
MUT-| Dsts Nad - - MWimwm.mﬁnm:tu.mwm
11 Cupgen senaot 33
OK: 800-1,000 mV during sudden racing
0K
! NG — DK
MUT-l Dwts sl += Chack the fusl pressuns, —-4-11. Irspect the intse of
ﬂap'lw {Retar o FI3A-81) PR TR T —
: Craripen Ditwsen O— 400 mV Brd 8001 000 My sunng sypleT
] _ ® Srphen imake
Im mandols gasker |
& |Brpken vacuuem
. L)
= POV wvahe oo8s |
ol SpErEe |
& Bpeen gr g
o ]
| 3 Crech e mpecer o
L] w3
MIUT-8 Acm e e Chack T D FOCROT DD T BT ke w
17 varele rducior (orinl e [Peder i S TLLEN ) Frll-al NEFECTION PROCEDURE 34 )
(=9
! =
MU Actaites tmat = ek T vanass corwol O] cabe wyEEE Reer ©
| 15 Vacasm cortrol soerord vaive <vehices with TCL> | PLRAE, MEPECTION PROCEDURE BOR DIAGNOSIS SONE
{Fadgr = P 13482 ) |
§o e
WUT-] Actssto: teai E———*ﬂﬂh“wwmmmn
18 Ventilanon cortral acieroid vaive Vehiciss with TCLs» P13A-2a, INSPECTION PROCEDURE FOR DIAGMOSES CODE
{Rater o P.13A-82.) | r2)
Luu
[
MUT-I1 Actusar leat i | (SHanclk thae ol comirol vairea Trming swiching) gysien [Falar
22 Qll control valve (Pefer to P 13A42) ta P13A-48, INSPECT !HDL."I:TH ar) tH
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MP! — Troubleshooting 13A-53
INSPECTION PROCEDURE 45
MUT-II: Check if surge occurs.
MUT-II Data list T Check the ide position switch system.
26 idle position switch (Refer 1o P13AS3) {Reter 10 P13A42. INSPECTION PROCEDURE 26.) <Vehides
= without TCL>

1

MUT-{| Data lst
13 Imake air temparabre gansor (Refar o P13A-57.)

P

| (Refar bo F.13A-43, INSPECTION PROCEDURE 27.) <Vahicles
;MﬂtTCL'r i

lox

Chack the intakes airlemperature sansar system. (Feferio P 13410,
NSPECTION PROCEDURE FOR DIAGNOSIS CODE 13)

Chagk the engine coclant temperature sensor sysiem.
(Referto P.13A-12, INSPECTION PﬁDCEmJﬂEmnmlSj
CODE 21)

Chack the throttle sansor
SPECTION

sysiem. (Reder to P 134-11, IN-
E FOR DIAGNOSIS CODE 14.)

MUT-ll Deta st
21 Engine coolant fempaerature sensor (Refer to P 13A-58)
OK
MUT-[l Data lisi
14 Throftie position sensor (Refer o P.13A-58)
|0K
MUT-I1 Dsta fist
11 Oniygen sensor

Check the axygen sensor system. (Refaria P.13A-48, INSPECTION

| PAOCEDURE 33.)

OK: 600=1,000 mV durng sudden racing
O

|

OK: Changes batween 0~ 400 mV and 600~ 1,000 mV during

0K

Chack the fual pressure. 1.

i
:

e
g
i3
5
:

{Reder 10 F13A-81,)

T
i

3
H
i

i
;?

1
§




13A-54 MPI| — Troubleshooting

INSPECTION PROCEDURE 46

Check the engine-ECU power supply and earth clreuit.

L]
Chack tha following == Repair
CORRBCIOE:
B-3z2, B-33, B35
i,':ﬂ'[

| Check trauble sympom. |

1. NG NG
Mmagire tha angne-ECL connectors B-32 B-33, B35 T/ Chack the following | — = Rapair
= Disgonnact the connecior ang measure @l $e harmass side | [ Sennaion B-38
1. Votage botwoen 82 and sarm [gniion switch: O] | e
2 ﬁmmu 38 and marm {E i 1
. : n 5 k wouble symptom, .
0K: Sysiam vobage | |. me ", s —
3 nﬁ:_w bebwesan 12, zim“ agth 1|m;!umu;_u_?.ﬁ 4 NG i
: Sysiem votags [when the ferminal 38 is o
& Confinisty batwesn 13, 26 ang sarth '_m“hmml—'n'w
OK: Continuy " betwsan éng Uand |
8. \oRage bebween B0 and sarth inition swiich connesior. |
DK: Sysiam wotage _ 1::1-:
jox Chack the igniticn swilch, ]
Y (Aetar 1o GAOUP 54 - fgrdion Swilch.)

[ Chack he hamass wire between engine ECL and canal reiay |
sannecier, and repair f necessary. !

MG
L

1
L ]I i
!
|
|

| Replace e engine-ECL. ) o | |

INSPECTION PROCEDURE 47

¥ recessany

Check tha harness wire betws on engire-ECU and sarth, and regair |

B3, 845,

Checi the 1'34::;-1: cannRshars: ILE i Brgalr

| O

1

[c:n:: trauh

la symptom

L ]

MG

4

im-:hmh

; arness wire betwaen engine-ECLI and bhabary, ard |
repair f recessany.

| Check fuel pump circuit.

: NG MG
Maasuma & fe fusl pumg canneclor 0-15 Check ihe following connector: —————= Fapair
& Distonnas the connecior and measune at e hamess sice, D-14
®  Conlinuity batween 1 and earh oH
OK:  Contingy
rﬂ_ﬁ. |Ehud: trouble symplam I
I HG —
L NG
| Chieck the following connectors: B-38, 0-14, 047 e | Chack the hamess wire betwaen fusl puma and earm, and repair |
| if necessary. |
+DI"-'.
|E-hlﬂ.iu|.ﬂ¢ sympham B '| Ampair
1H.'.-'-
MG
Chack the harness wire benween termmal for fuel pumg drive and HAepalr
fusl pump connecion

oK
[Rastace e fusl pump |

r ke "rrrrrrsyryY " Yy Y
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MPI - Troubleshooting 13A-55
INSPECTION PROCEDURE 48
Check the fuel pump drive control circuit.
I NG NG
Magsure & the fusl pump relay connecior B-73, = Check the following = Ropair
. mmmwmmuhwm connector: 8-36
® \oltage betwsen 3, 4 and earth (igriion switch: ON) *c»c
| OK: System woitape
oK , [Chack wouble symptom ]
L4 : NG ‘m
- m&&m:nﬂmm&%mwm Chack hamess e Rapair
@ \Volage batwean 8 and aarih (igniticn swhich: ON) MMMPI‘:::
OK: System voltage and igniton switch con-
m m
[g-uuuwmuzra-n | lm
: Check e ignition switch.
oK e mwuﬂ?u-mml
NG
Mo oK
1
[Replace the srgine-ECU, - | [Gheck Vouble sympiom. [
NG

INSPECTION PROCEDURE 49
Check throttle position sensor (TPS) output circuit.

- NG NG
| Magsura &t the engne-ECU connector B-38, =| Check the following ——= Repair
® Connect the connactor, connector: A-07
& \VoRage betwsen 84 and earth (Ignlion swilch: ON) oK
OK: 0.3-1.0 V (Throttie vaive at idie position) '
48-55 V (Throftie vaive fully open] | Check touble symptom, ]
e P
Check the harmess wire between angine-ECU and thctse pasitian ﬁwmm&u i
sensor connecior, and repak ¥ necessary.
INSPECTION PROCEDURE 50
Check injector control circuit
e~ NG NG
Measure at the engine-ECL connector B-a2 « Check the following — = Rapair
® Disconnect the cornector and measure af ™e hamess side connectorns: A-41, A-42
® Voltage between 1. 2, 3, 14, 15, 16 and earth A-23 A-TA, A.TS A-81
{ignfton switch: ON}) Ok
OK: Systern voltage 1
oK | Check trouble symplom. ]
NG
Check the harnass batwesn engine-ECU and Injector connectar,
{ and repakr ff necessary,
NG
| Check the following connector: B-32 [~ = Aspair
_40-:
| Check trouble symplom. ".I
NG

¥
| Replace the engine-ECU. |




13A-56 MPI — Troubleshooting

INSPECTION PROCEDURE 51

Check ignition signal circuit.
1. NG
Measure at the ignition faiure sensor =| An open or shor circull is predant at
conpactar A-85, any ignition signal output hamess of the
® Dsconnect the connector, and ignition falure sensor. Check and repair
maasure at the hamess side, the hamess.
1. Voitage between 2 and earth 2 NG
ESWVmeM = Check the hamess wirs betwean .ﬂ;
ignitian tailure sensor and e aarth,
2. Continuity between 1 and earth
oK: reépair if necassary
| OK
T
G
Maasure at the engine-ECU connector f—— . Check the following connectors:; i—-ﬂipdr
8-34, A-BS, B.
o Connect the connecior. oK
® \olage between 58 and sarth 1
OK: 03-30V . | Checx trouble symptom, |
OK ' ING
. p— L . NG
| Fisplace the engine-ECU. 1 Check the hamess wire between he ———= Repalr
engine-ECU and ipnition failee sersor
CONNACIOr,

'OK
| Replace the igniticn talure sansor.

LA T T T T Y T T A T Y A T A A



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
not 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. if the throttle position switch tums back on
after the throttle position sensor voltage has risen by 100 mV and the throttle vaive has opened,
the idle position switch and the throttle position sensor need to be adjusted.

*2. When the engine is stopped.

*3. The injector drive time represents the time when the cranking speed is at 250 r/min or below when
the power supply voltage is 11 V.

*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,

tem Ir&peﬁm inspection contents Mormal condition Inspection Reiam
No. | item procedurs | page
| Mo,
11 Oxygen Engine:After having | When at 4,000 rjmin, | 200 m\ or less Procadura | 13A-45
Sensor warmed up anging is suddanly MNo.33
(Abrffuel moaure s decelerated
made leaner when | _
decelerating, and I8 | \whan engine is 600 — 1,000 mV
made richer when b -
. su raced
| racing. ) tdony
| Engine:Afier having | Engine is idiing 400 mV or less |
| (The oxygen sensor 600 - 1,000 mV
' signal is used to
check the airffuel ~ f————————
| mixture ratio, and 2,500 t/min
coniral condition is
also checked by the | ||
ECU.) 1‘
13 Intake air Ignition switch: ON | When intake air -20°C Code No. 1 13A-10
tamperature | or with engine temperature is 13
SBNSor running -20°C
When intake air 0°C
tempearature Is 0°C
When intaka air 20°C
temparature is 20°C
When intaka air 40°C
temparature is 40°C
| When intake air 80°C
tempearature (s B0°C

7 1 PR PRV PR PR PR PR PR PR PR P PR PR PR PR TR Y T O T




13A-58 MPI| — Troubleshooting
ltem | Inspection Inspection contents ' Normal condition Inspection | Reference
No. | item procedure | page
No.
14 | Throtle ignition switch: ON | Setto ile position | 300—1,000mV | Code No. | 13A-11
position 14
sansor Gradually open Increases in
proportion to
throttle opening
angle
Cpen fully 4,500 - 5,500 mV
16 | Power Ignition switch: ON System voltage Procedure | 13A-41
supply No, 24
voltage
18 Cranking Ignition switch: ON Engine: Stopped OFF Procedure | 13A-43
signal No. 28 <M/T>
(mlﬁm ! <MT> 13A-44
switch-ST) Engine: Cranking ON :?c;édure <MT>
<A/T>
21 Engi ignition switch: ON When engine -20°C Code No. | 13A-12
coolant or with engine coolant temperature 21
temperature | running is —20°C
sensor
Whan engine 0°C
coolant temperature
is 0°C
When engine 20*C
coolant lemperature
is 20°C
When engine 40°C
coalant tempearature
is 40°C
When engine 80°C
coolant tempearature
is80°C
22 Crank e Engine: Compare the engine | Accord - -
angle Cranking speed readings on
sensor ® Tachometer the tachometer and
Connected the MUT-IL.
® Engine: |dling When engine 1,275 - 1,475 rimin
@ ldle position coolant temperature
switch: ON is —20°C
When engine 1,225 - 1,425 r/min
coolant femperature
Is 0°C
When engine 1,100 — 1,300 r/min
coolant temperature
is 20°C i

11

v
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13A-60 MP! — Troubleshooting
1 ]
item | Inspection | Inspection contents | Normal condition Inspection | Reference
No. | item { procedure | page
| No.
41 Injectors *3 | Engine: Cranking When engine 65-986 ms - -
coolant tamperature
is 0°C (injaction is
carried out for al
cylinders i
simuitaneously)
When engine 32-47ms
coclant temperature
is 20°C
When engine 58-86ms
coolant temperature
is 80°C
Injectors™ | ® Engine coclant | Engine is idiing 1.8-30ms
temperature:
80-95°C
® Lamps, electric | 2 500 r/min [1.7-29ms
cooling fan and
all accessorias:
OFF :
Neutral (A/T ; | Suddenly raced
P range)
44 Igniticn e Engine: After Engine is idling 2-18"BTDC - -
advance having warmed
up
e Timing lamp is
set. (The timing
lamp is set in 2,500 rfmin 22 - 42°BTDC
order to check
actual ignition
timing.)
45 ISC ® Engine coolant | A/C switch: OFF 2-25STEP - -
(stepper) temperatura: 80
motor - 95°C
posiion*S | @ Lamps, electric |
cooling fan and |
all accessories: | A/C switch: Increases by
OFF OFF -= ON 10 - 70 steps
& Transmission:
Neutral (AT :
P range)
e |dle position
switch: ON e A/C switch: Increasas by
e Engine: Idling OFF 5 - 50 steps
o 'Whan AC o Select lever:
switch is ON, N range - D
A/C range
COmpressor
should be
cperating |

e TP r*"*“"*T*YT*TTrY°YrYr°erE*®rerYrrr*rr"»rerrey
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MPI - Troubleshooting 13A-61
ltem | Imspection Inspection contents i MNormial condition inspection | Reference
Mo, | item procadure | page

No.
49 AJC relay Engine: After having | A/C switch: OFF OFF (Compressor | Procedure | 13A-45
warmed up/Enging clutch ks not Mo, 31
| igidling operating)
ANC switch: OM OM (Comprassar
clutch is
operating)
62 intake air Emginea: Idiing 0S5TEP Code 13A4-21
control No.62
vaive posi- B : ' DL
| o Surgar Enging: 5,000 rimin or mare : 8 5TEPR
ACTUATOR TEST REFERENCE TABLE
ltem | Inspection | Drive contents | Inspection contants Normal condition | Inspection | Reference
Mo, | item | procedurs | page
| M,
01 |Injectors | GutfueltoNo. | Engine: idling condition | Code No. | 13A-18
1 injector After having warmed up/ becomes different | 41
Engine s idling (becomeas unsta-
o2 Cut fuel to No. | (Cut the fusl supply to each | ble).
2 injector injector in tum and check
whi
Cut Tuel 1o No. E;uir?ﬁm ich don't affect
3 injector '
04 Cut fuel 1o No.
4 injector
05 | Cut fusal to No.
9 imjector
06 | Eu'l- I|..nl o Ma.
B Imjesctor
o7 Fual pump | Fuel pump e Engine: | Pinch the Pulse is fedt, Procedure | 13A-42
operates and Cranking | ratum hose Mo, 25
fuel is recircu- * Fuel | with firgesrs
lated. pLmp: 1o Teal the
Forcad pulse of the
driving fual being
Inspect recirculated. |
according —
to both Listen near | Sound of opera-
the above | the fusl tank | tion is heard.
conditicns, | for the
sound of
fusel pump
| operation.
1 Variable | Solanold valve | Ignition switch: ON Sound of opera- Procedure | 13A-48
induction | turns from OFF ftion can be heard | No. 36
control 1o ON. when VIC sernvo
(VIC) is driven,
sano




13A-62 MPI — Troubleshooting
itam | inspection | Drive contents R Ingpection contants Normal condition | Inspection Hﬂam—i
No. | item ] procadum page
o |
15 |Vacuum | Solenoid valve | ignition switch: ON Sound of opera- | Code No, | 13A-23
control | turns from OFF | tion can be heard | 71
solenoid | to ON. | when solenocid
valve valve is driven.
<Vehicles | 3
with TCL> J §
16 | Ventilaton | | Solencid vaive kgnition switch: ON Sound of opera- | Coda No, | 13A-24
cotrod turns from OFF tion can be heard | 72
solenoid | to ON. i when solencid
valve valve is driven.
<\fahicles i
with TCL> |
17 Basic Set 1o ignition Engine: kdling 5*BTDC - -
ignition timing adjust- | Timing light is sat
timing ment mode
21 Radiatar Drivethefan | @ Ignition switch: ON Radiator fan and | Procedure | 13A-48
fan and motor (radiator | » A/C switch: ON condenser fan No. 32
candansar | fan and con- rotate
fan | denser fan)
22 | Oilcontrol | OH control Engine: After having Engine stops, or | Procedure | 13A-48
vahg | valve tums warmed up/Engine is idling | idling becomes Mo, 37
Lfmrn OFF ta unstable,
ON.

CHECK AT THE ENGINE-ECU TERMINALS
Engine-ECU Connector Terminal Arrangement

= —

=1 S

0O= =

T
.

] L]

Ll

A

n ]

=
.
nim
e
]'
I

£

st

aaRanE

$FUD333

Terminal No. | Check item

Check condition (Engine condition)

Nomal condition

accalarator padal.

1 | No. 1 injector
14 No. 2 injector
2 | Mo. 3 injector
15 No. 4 injector
3 Na. 5 injectar
16 No. 6 injector

While angine ig igling after having
warmed up, suddenly depress the

From 11 — 14 V, momentarily |
drops slightiy
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MP! — Troubleshooting 13A-63
Terminal No. | Check itam ' Check condition (Engine condition) Mormal condition
4 Stepper motor coll <A1> | Engine: Soon after the warmed up voltage «= 0V
engine is started | (Changes repeatedly)
17 Stapper motor coil <A2> !
5 Stepper motor coil <B1>
18 Stepper motor coil <B2> Iﬁ
| 8 Fuel pump relay Ignition switch: ON System voltage
i | Engine: die speed 0-3v
10 ' Ignition coll - No.1, No.4 | Engine speed: 3,000 rimin 0.3-30V -
(Power transistor) J
" Ignition coil - No.3, No.6 ]
(Power transistor)
23 lgnition coil — Mo.2, No.5
[Power transistor)
12 Power supply Ignition switch: ON System voltage
25
21 Fan motar relay Engine: Idle speed | When the radiator System voliage
fan is not operating
When the radiator | 0- 0.3V
fan is operating
22 A/C ralay . ing: |dle speed System voltage or
e A/C switch: OFF — ON momeniarity
(A/C comprassor is cperating) EV or more — 0 - 3V
h Ventilation control Ignition switch: ON System voltage
solencid valve <Vehicles 1
with TCL>
32 Vacuum control solanoid | Ignition switch: ON System voltage
valve <Vehicles with
TCL>
a3 Intake air control valve | Ignition switch: ON 0=1Vords5-55V
position sensor Np,2
Engine speed: rises from the idle spead D-1Vord5-55V -
to 5,000 rimin gradually. 1.5 =40V [a moment)
49 Intake air control valve Ignition switch: ON |0=-1Vord45-55V
position sensor No, 1 +
Engine speed: rises from theidlespeed | 0-1Vord45-55V —
o 5,000 rimin gradually. 1.5 =40V (a moment)
34 Qil control vakve (right) Ignition switch: ON Systam voltage
Engina: rises to 5,500 r/min or more 0-1V — approx. 8V
after warmed up (after a few seconds)
35 Qi control vaive (left) Ignition switch: ON System voltage
Engine: rises to 5,500 rfmin or more 0—1 % — approx, &Y
i after warmed up (after a few seconds)




13A-64

MPI = Troubleshooting

Terminal No. | Check item Check condition (Engine condition) Normal condition 1
36 Engine waming lamp Ignition switch: OFF — ON 0—3V — 9 - 13V I
(After several seconds have |
s o |
37 Power steering fiuid Engine: Idling after | When steering System voitage !
pressure switch Warming up wheel is stationary 1
When steering 03V |
whesal is turnad |
38 Control relay Ignition switch: OFF System voltage ﬁl
{Power supply) :
Ignition switch: ON 0-3Vv l;
a9 Variable induction control | Engine speed. reduces from 5,500 fmin | 0~ 1 V — 4.0 V or more
(VIC) serve (closaed) 1o the idle speed gradually. (& momant)
40 Variable induction control | Engine speed: rises from the idle speed | 0— 1V — 4.0 V or more
(VIC) sarvo (open) 1o 5,000 r/min gradually. (a moment)
45 A/C switch Engine: Idle speed | Turn the A/C 0-3v
switch OFF
Turmn the AC System voltage
switch ON (A/C
COMpressor is
operating)
54 Alternator Glerminal | ®  Engine: Warm, idle (radiator fan: OFF) | Voltage rises by 0.2 — 3.5 V.
| @ Headlamp: OFF to ON
e Rear defogger switch: OFF to ON
e Stop lamp: ON
55 | Altermator FR terminal ¢ Engine: Warm, idie (radiator fan: OFF) | Violtage drops by 0.2 -35V.
e Headlamp: OFF to ON
e Rear defogger switch: OFF to ON
e Stop lamp: ON
58 Engine ignition signal Engine speed: 3,000 r/min 03-30V
71 ignition switch — ST Engine: Cranking 8V or mora
72 Intake air temperature Ignition switch: When intake air 32-38V
sansor ON temperature is 0°C
When intake air 23-28Vv
temperature is
20°C
When intake air 15=21V
temperature is
40°C
When intake air 0.4-10V t
temperature is l
80°C ~.
L
76 Oxygen sensor | Engine: Running at 2,000 r/min after 0 == 0.8Y '
warmed up (Check using a digital type (Changes repeatedly) |
voltmetar) ;
a0 Backup power supply ignition switch: OFF System voltage ,'

1Yy
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_——
_4_ MPI — Troubleshooting 13A-65
——a | Terminal No. | Check item Check condition (Engine condition) Normal condition
=) Sensor imprassed lgnition switch: ON ' 45~ 55V
— voltage
82 Ignition switch = IG Ignition switch: OMN System voltage
— |83 Engine coolart Ignition switch: | When engine 3238V
Ea | iemperature sensor ON coolant tempara-
ture is 0*C
...--I When engine 23=249YV
coolant tempeara-
- ture is 20°C
- When engine 1.3~ 1.8V
coolant tempera-
—: ture is 40*C
When engine 0.3-08V
_; coolant tempera-
— ture is B0*C
: B4 Throttle pesition Ignitian switch: Sat throttie vaive to | 0.3 -1.0V
- sensor ON idle position
Fully opan throttie 4.5~ 558V
— valva
—
BS Vacuum sensor Ignitian switch: Al altituce of Om 37-43V
ON
ﬁ At altitude of 3.2-38V
1,200 m
-; Engine: After having warmed up/Engine | 0.9- 1.5V
——" is idling
4 g Engina: While angine is idling il‘bar From 0.8 = 1.5 W,
— | having warmed up, suddenly depress the | momentarily rises
accelerator pedal.
— |88 Vehicle speedsensar | ®  Ignition switch: ON 0 == 5V
- e Move the vehicle slowly forward (Changes repeatedly)
— |87 ' Idle position switch Ignition switch: Set throttle valve to | 0 -1V
— ON idle position
= Slightty open 4V or more
-— throttie valve '
) Camshaf position . Engina: Cranking 04— 3.0V
—4 Sensor — ,
-— Engine: Idie spead | 0.5-2.0V
— 89 Crank angle sensor Engine; Cranking 0.4~ 4.0V
- Engine: Idle speed 1.5 2.5V
— | o inhibitor switch <A/T> | Ignition switch: | Set selector lever | 0— 3V
—_— ON wwPorN '
— Set selecior lever B - 14V
—— l to Other than P or
N
|
=
.
.
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MPI - Troubleshooting

CHECK CHART FOR RESISTANCE AND CONTINUITY BETWEEN TERMINALS
Engine-ECU Harness Side Connector Terminal Arrangement

: —rn_ ;s & o
o J i ELLIE] = T II
5 Sl B .
9F U092
Terminal No. Inspaction item Mormal condition (Check condition)
1-12 | Ne.1injector B 13- 16 9 (A1 20°C)
4-12 No. 2 injector o
2-12 No. 3 ingactor T
15-12 | No. 4 injector
a-12 No. 5 injector ]
16-12 No. 6 injector
4-12 Stepper motor coil (A1) | 28-330 (At20°C)
17 =12 Stepper motor coil (AZ)
5-12 Stepper motor coil (B1)
|
15-12 Stepper motor coll (B82)
13-Body | Engine-ECU earth Continuity (0 Q)
aarth
26 — Body Engina-ECU earth
earth
31 - 12 Veentilation control solsnoid valve 36 - 44 Q (At 20 °C) T
<Vehicles with TCL> |
3212 Vacuum cantrol solencid valve <Vehicles | 36 — 44 Q (At 20 °C)
with TCL>
34 -12 Oil control valve (right) 6.0-7.510Q (at 20°C)
35-12 Oil controd valve (left)
| 3940 Variable induction control (VIC) servo 5 - 35 0 (at 20°C)
T2-92 Intake air temperature Sensor 5.3 - 6.7 k2 (When irtake air temperature is 0°C)

2.3-3.0k2 (When intake air temperature is 20°

1.0 - 1.5k (When intake air temparatura is 40°

C].]

U.BUG— 0.42 ki (When intake air temperature is
B0 C)

o |
|

|

l‘l ]‘i n‘i |'| ;'} -'l
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MPI| - Troubleshooting

13A-67

Tarmiral Ma.

Inspaction itam

MNormal condition {Check condition)

B3-82

Engine coolant temperature sansor

5.1 =6.5 ki1 (Whan coplart temperaiure is 0°C)

2.1 =27 k22 (When coolant tamperature is 20°C)
0.8-1.3 k22 (When coolant tamperaturs is 40°C)

0.26 - 0.36 ki (Whan coolant temperature is
oG

B7 —82

Idla pasition switch

Continuity (when throttie valve is at idle position)
| Mo continuity (when throttle valve is slightly opean)

81 — Body

Inhibitor gwitch <& T=

Continuity [when salact lever i at P or M)

Mo continuity (when salect lever is at D, 2, L or R)

Camshafi position sensor
|:|r Special pattems

Anatyzer

ol plck-up

Crank angle
EEnsar connecion

L]

FEUNILT

2.
3.

4,

INSPECTION PROCEDURE USING AN
ANALYZER

CAMSHAFT POSITION SENSOR AND CRANK ANGLE
SENSOR

Measurement Method
1.

Disconnect the camshaft position sansor connector and
connect the special ool (test hamess: MB991223) and
jumper wire in betwean. (Al tarminals should be
connected.)

Connect the analyzer special patterns pickup to camshaft
position sensor tarminal 2,

Disconnact the crank angle sensor connactor and connect
the special tool (test hamess: MDS5B47E) in batween.
Connect the analyzer spacial pafterns pickup to crank
angle sensor terminal 2.

Alternate Method (Test harness not available)

Connect the analyzer special patterns pickup to
engine-ECLl terminal 88, (When checking the camshaft
position sensor signal wave pattern.)

Connect the analyzer special patterns pickup to
anging-ECL terminal 89, (Whan chacking the crank angle
sansor signal wave pattam.)
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MPI = Troubleshooting

Standard Wave Pattern
Observation conditions

Function Epsclral patierns

Pattern haighr B Low N
Fatiern selector Display

Engine rfmin 7 Idle spead

Standard wave pattern

Crank
angle
sansor 3
output
wane

patiarn -

-

i r TE“BTDC
| 5°BTD

|
|

2 engine revaolutions (1 camshaft revolution)

Y

The tiene {cycle time) T is reduced whan the
| amownt of intake air ncreases.

Camahaft
position a5

a&}

sansor

output |-

——— e = T e ——— - —

e o S e s ——— G ——

---—-——.-..s—....q—.-.._..———*

____q___hJ___*——;-m‘

1
]
F
I
I
|
|
1
|
|
i
i
I
i
I
I
i

[

Mo.1 TDC

A

No.2 TDC

TOC: Top dead canira

'ﬁ

i
!
I
I
I
|
|
T
i
i
I
T
I
|
|
l
I
i

Ho.4 TDC

Ho.5 TDC

1 Time

No.6 TDC ZFFUDBRT

Wave Pattern Observation Points

Check that cycle time T becomes shorter and the frequency increases when the engine speed is increased.

J UL

il

DlFﬂ1'lI|:

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.
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MP| - Troubleshooting 13A-69
& Example 2
Cause of problem
- - , Loose timing beit
i i ] : Abnormality in sensor disk
! [} N Wave pattern characteristics
= . = : Wave pattern is displaced to the left or right,
Z7FUNIP3|
|
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 angine-ECU side shouid
Spacial be connected.)
pattems 2. Connect the analyzer special pattarns pickup to terminal
pichuy 2 of the injector connector.
9FUDSSE
Analyzer Measurement at the rear bank (No.1, No.3, or No.5 cylinder)
s 1. Disconnect the injector intermediate hamess connecior,
and connect the special tool (test hamess: MD998474)
in between.
‘ 2. Connect the probe of the analyzer to the following terminal:
Specal terminal 4 (the black clip of the special tool) when
i sy observing at the No.1 cylinder; terminal 7 (the white clip)
when ocbserving at the No.3 cylinder; terminal 8 (the blue
] clip) when observing at the No.5 cylinder
GAFO436

Alternate Method (Test harness not avallable)

1.

Connect the analyzer special patterns pickup to
engine-ECU terminal 1. (When checking the No. 1
cylinder.)

Connect the analyzer special patterns pickup to
engine-ECU terminal 14. (When checking the No. 2
cylinder.)

Connect the analyzer special pattemns pickup to
engine-ECU terminal 2. (When checking the No, 3
cylinder.)

Connect the analyzer special pattemns pickup to
engine-ECU terminal 15. (When checking the No. 4
cylinder.)

Connect the analyzer special pattens pickup to
engine-ECU terminal 3. (When checking the No. 5
cylinder.) .

Connect the analyzer special patterns pickup to
engine-ECU terminal 16. (When checking the No. &
cylinder.)
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MPI - Troubleshooting

Standard Wave Pattern
Observation conditions

Function Special patterns
| Pattern helght Variable

WVariable knob Adjust while viewing the wave pattern

Pattern selector Display

Engine rfmin Idle spead
Standard wave pattern

v
POMEA
S0t
Solencld back electromaotive forcs
{Apprax. 7x10 V)
Point B
[nfector drive time |
! Power voltage
— : -
0 Drive signal: ON Drive signal: OFF
;s Tima
7FU1202 |

Wave Pattern Observation Points
Point A: Height of solenoid back electromotive force

Contrast with standard wave pattem Probable cause )

appear &t all.

Solenoid coil back electromative force is low or doesnt | Short in the injector solenoid

Point B: Injector drive time

F'

The injector drive time will be synchronized with the MUT-I
tester display.

When the engine is suddenly raced, the drive time will
be greatly extended at first, but the drive time will soon
match the engine speed,

A LI L O

L UL LOL LB LI L
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MP| - Troubleshooting 13A-71

IDLE SPEED CONTROL (ISC) SERVO (STEPPER
Analyzar MOTOR)
Measurement Method

1. Disconnect the ISC servo connector, and connect the
special tool (test harness: MD998463) in between.

2. Connect the analyzer special patterns pickup to the ISC
servo-side connector terminal 1 (red clip of special tool),

S terminal 3 (blue clip), terminal 4 (black clip) and terminal
s 6 (yellow clip) respectively.

7FUI1203

Alternate Method (Test harness not avallable)

1. Connect the analyzer special patterns pickup to
engine-ECU terminal 4, connection terminal 5, connection
terminal 17, and connection terminal 18 respectively.

Standard Wave Pattern
Observation conditions
Function Special pattams
Pattern height High
Pattern salactor Display
Engine condition When the engine cootant temperature is 20°C or balow, turn the ignition switch from OFF

o ON (without starting the angine).
While the engine Is idling, tum the A/C switch to ON.
Immediately after starting the warm engine

Standard wave pattern

™
ﬂwww:oputm - Point A
appears for an oint
ap}  instant, but soon Coil ravarse electromotive mmm’“’m
disappears. w«m‘gﬂm/ motor turning
= /
10-
Stepper 0
motor
control
signal — —
pattam
L Time
TFUI204




13A-72 MP| — Treubleshooting

Wave Pattern Observation Points

Check that the standard wave pattern appears when the |SC servo is operating.
Point A; Presence or absenca of inducad electromative force from the motor turning. (Refer to the abnormal

wave pattern.)
V Contrast with standard wave pattam Probable cause
Induced electromotive force does not appear or is extremely small. | Motor is maifunctioning
Point B: Height of coil reverse electromotive force
L';orllrésl with standard wave pattemn Frobable cause

Coil reverse slectromotive force does not appear or s extremely small. | Short in the coil

Analyzer
Speacial
pattems
pichoup -
QFUOS 98

Examples of Abnormal Wave Pattern
e Example 1

Cause of problem
Motor is maifunctioning. (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 lineé between the [SC servo and the
engine-ECU.

Wave pattern characteristics

Current is not supplied to the motor coll on the open
circuit side. (Violtage does not drop to 0 V)
Furthermore, the induced electromotive force waveform
at the normal side is slightly different from the normal
waveform.

IGNITION COIL AND POWER TRANSISTOR
e Power transistor control signal

Measurement Method

|

Disconnect the ignition coil connector, and connect the
special tool (test harness: MB991348) in between. (Al
terminals should be connected.)

Connect the analyzer special patterns pickup to terminal
3 of each ignition coil connector in turn.

I"‘ roar
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13A-73

J ORI ‘b ) PO AN VIRV TR PN VRNV VRNV PR VNP TN VIRV V2RV VNP PNV TR PRV R O

Standard Wave Pattern
Observation condition

Altarnate Method (Test harness not avallable)
Connect the analyzer special patterns pickup to the

1.

engine-ECU terminal 10 (No.1, No.4), terminal 11 (No.3,

No.6), terminal 23 (No.2, No.5) respectively.

Function Special pattems
Pattern height Low

Pattern salactor Display

Engine r/min Approx. 1,200 rfmin

Standard wave pattern

Caom
fop dead cenir

ion

' T Aevalution time comes
to a crank angle of 180°

|
[
]
i
]

L

M

IH!

L L L

L

——

Pt

‘Wanve build-up section

—L Spark advance angla

a1 151

TRUI21D

Wave Pattern Observation Points
Point: Condition of wave pattern build-up section and maximum woltage (Refar to abnormal wave pattern

examples 1 and 2.)

Gmd'rtiunn:nf wave patiemn build-up saction and maximum voltage

Probable causs

N

Fllaasfrum gpprox, 2 YV to approx, 4.5 W at the top-right

MNormal

2V rectangular wave

Open-cireult In ignition primary circuit

Rectangular wave at power voltage

Power translsior malfunction
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Examples of Abnormal 'Wave Patterns
s Example 1
Wave pattern during engine cranking
Causs of problem
Dpen-circast N gnibon primany cancust
Wave pattern characleristics

and voktage value i3 approcdmately 2 V too low.

.-I Top-right part of the build-up section cannot be seen,

@ Exampia 2
‘Wave paftern during engne Cranking
Causs of problem
Malfunction i pOower Irang:sior
Wave pattern characteristics
Power voltage results when the power transisior is ON.

1-

iy

Al
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AL
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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 fuel pressure in the line and prevent fuel from
running out.

Remove the rear seat cushion. (Refer to GROUP 52A))
Remove the protector.

Disconnect the floor wiring harness and fuel wiring hamess
under the fioor carpet.

After starting the engine and letting it run until it stops
naturally, turn the ignition switch to OFF.

Connect 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-1I

to force-drive the fuel 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 No_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, so remove the fuel filler cap
and check from the tank inlet.

(8) Check the fuel pressure by pinching the fuel hose
with the fingertips.

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 throttle body.
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oo~ o

1.

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 unstabie (or if the
engine stalls) due to the bypass passage being plugged,
slightly open the throttle valve to keep the engine running.
if the throttle valve deposits are not removed, repeat
steps 4 and 5.

Unplug the bypass passage inlet.

Aftach the air intake hose.

Use the MUT-II to erase the seif-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 speed, disconnect the (-) cable from the battery
for 10 seconds or more, and then reconnect it and run
the engine at idle for about 10 minutes.

IDLE POSITION SWITCH AND THROTTLE
POSITION SENSOR ADJUSTMENT
<Vehicles without TCL>

Connect the MUT-II to the diagnosis connector,

If the MUT-II is not used, follow the steps below.

(1) Disconnect the throttle position sensor connector.

(2) Connect the special tool (TPS test harness:
MB291536) to the throttle position sensor connector.

(3) Connect an ohmmeter between the terminal No.2
(idie position switch: blue clip of special tool) and
the terminal No.1 (sensor earth: red clip of special
tool) of the throttle position sensor connector.

LA ) RO ) A R
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10.
1.

12.

Insert a thickness gauge with a thickness of 0.65 mm
between the fixed SAS and the throttle lever.,

If the MUT-II is used, tum the ignition switch 10 ON (but
do not start the engine).

Loosen the throttle position sensor mounting bolt, and
then tum the throttle position sensor clockwise as far
as it will go.

Check 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 position switch terminal
and sensor earth terminal).

Securely tighten the throttle position sensor mounting
bolt at this point.

If the MUT-II iz not used, follow the steps below.

(1) Connect the released throftle position sensor
hamess-side connector to the special tool (Be careful
not to confuse the terminal numbers).

{2) Connect a digital voltmeter between 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
anging).

Check the throftle position sensor output voltage.
Standard value: 400 - 1,000 mV

If there is a deviation from the standard value, check
the throitle position sensor and the related hamaess.
Remove the thickness gauge.

Tumn the ignition switch to OFF.

Disconnect the MUT-II. When the MUT-II is not used,
ramove the special tool and connect the throttle position
sensor connector.

THROTTLE POSITION SENSOR ADJUSTMENT
<Vehicles with TCL>

Connect the MUT-II to the diagnosis connector.

If the MUT-1I is not used, follow the steps below.

(1) Disconnect the throttle position sensor connactor, and
connect the special tool (TPS test harness:
MB991536) between the released connectors (Be
careful not to confuse the terminal numbaers).
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BEFU2137

(2) Connect a digital voitmeter between the terminal No.3
(sensor output: yellow clip of special tool) and terminal
No.1 (sensor earth: red clip of special tool) of the
throttle position sensor connector.

2. Tum the ignition switch to ON (but do not start the engine).
3. Check the throttle position sensor output voltage.

Standard value: 580 - 650 mV

4. If the voltage is outside the standard value, adjust by
loosening the throttle position sensor mounting bolts and
turning the throttle position sensor body. After adjusting,
tighten the boits securely.

5. Turn the ignition switch to OFF,

6. Remove the MUT-IL. If the MUT-II is not used, disconnect
the special tocl, and connect the throttle position sensor
connactor.

7. 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-1I to the diagnosis connector.
if the MUT-11 is not used, follow the steps below.
(1) Disconnect the accelerator pedal position sensor
connector.

(2) Connect the special tool (TPS test harness:
MB991536) to the accelerator pedal position sensor
connector (Do not connect it to the hamess-side
connector).

(3) Connect an ohmmeter between the terminal No.3
(idie 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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2.

Insert a thickness gauge with a thickness of 0.5 mm in
between the accelerator lever and throttie lever to a depth
of approximately 3 mm.

NOTE

If the thickness gauge is inserted more than 3 mm, the
accelerator lever opening angle will become greater than
the set opening angle, which will result in defective
adjustment.

If the MUT-II is used, turn the ignition switch to ON (but
do not start the engine).

Loosen the accelerator pedal position sensor mounting
boit, and then turn the accelerator pedal position sensor
counterclockwise as far as it will go.

Check 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.

When using the MUT-II, select “Traction Control System”

on the MUT-IL.

if the 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 between the terminal No.2
(sensor output: blue clip of special tool) and terminal
No.4 (sensor earth: black clip of special tool) of the
accelerator pedal position sensor connector.

(3) Tum the ignition switch to ON (but do not start the
engine).

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 harnesses,

. Remove the thickness gauge.
. Tumn the ignition switch to OFF.
. Disconnect the MUT-II. When the MUT-IT is not used,

remove the special tool and connect the accelerator pedal
position sensor connector,
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FIXED SAS ADJUSTMENT

NOTE

1. The fixed SAS should nct be moved unnecessarily;
it has been precisely adjusted by the manufacturer.

2. If 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 counterclockwise until it is sufficiently
backed out, and fully close the throttle valve,

Tighten the fixed SAS until the point where the throttie
laver is touched (i.e., the point at which the throtile vahe
begins to open) is found.

From that point, tighten the fixed SAS 1 tum.

While holding the fixed SAS so that it doesn't move, tighten
the lock nut securaly.

Adjust the tension of the accelerator cable. (Refer to
GROUP 13B — On-vehicle Service.)

Adjust the basic idling speed.

Adjust the idle position switch and the throttle position
sensor <vehicles without TCL> (P.13A-76), throttle
position sensor <vehicles with TCL> (P.13A-77), idle
position switch and accelerater pedal position sensor
<vehicles with TCL> (P.13A-78),

BASIC IDLE SPEED ADJUSTMENT

NOTE

(1) The standard idling speed has been adjusted by the
spead adjusting screw (SAS) by the manufacturer,
and there should usually be no need for readjustment.

(2) If the adjustment has been changed by mistake, the
idle 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 procedure.

(3) The adjustment, if made, should be made after first
confirming that the spark plugs, the injectors, the idle
speed control servo, the compression pressure, etc.,
are all normal.

Before inspection and adjustment, sat the vehicle 1o the
pre-inspection condition.
Connect the MUT-II to the diagnosis connector (16-pin).

NOTE
When the MUT-II is connected, the diagnosis control
terminal should be earthed.

Start the engine and run at idie.
Select tha tem MNo.30 of the MUT-II Actustor test.

NOTE
This holds the ISC servo at the basic step to adjust the
basic idle speed.

rter*reErerr Yy e e
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5.

1.

2,

Check the idie speed.

Standard value:
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
i5 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
adhered to the throttle vaive, so clean it. (Refer to
P.13A-75.)

It not within the standard value range, tum the speed
adjusting screw [SAS) to make the necessary adjustment.

NOTE

If the idling speed is higher than the standard value range
even when the SAS is fully closed, check whether 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 release tha I5C sanvo
from the Actuator test mode.

NOTE
Unless the ISC servo is released, tha Actuator test mode
will continug 27 minutes.

Switch OFF the ignition switch.
Disconnect the MUT-IL

. Stant the engine again and ket it run at idie speed for

about 10 minutes; check that the idling condition ks normal.

FUEL PRESSURE TEST

Release residual pressure fram the fuel pipe line ta precent
fusl gush out. (Refer to P.13A-75.)

Disconnect the high-pressure fuel hose at the delivery
pipe side.

Cautlon
Cover tha 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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10.

11,

Replace the adapter of special wol for fuel pressure
measuremeant,
Install the special tool for fuel pressure measurement.

<When the MUT-II is useds

(1) Install the special tool for fuel pressure measurement
Rgm'aen the delivery pipe and the high-pressure fuel

58,

(2) Install the fuel pressure gauge set (special tool) to
the special tool for fuel pressure measurement via
the gasket.

(3) Connect the lead wire of the fuel pressure gauge
sat (special tool) to the power supply (cigarstte lighter
socket) and to the MUT-IL

<When the MUT-IT is not useds>

(1) Install tha 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 a jumper wire and drive the fuel pump.
With the fuel pressure applied, check the fual pressure
gauge and special tool connections for leaks.
Disconnect the jumper wire from the fuel pump drive
tarminal to stop the fuel pump.

Start the engine and run at idie.

Measure fuel pressure while the engine is running at
idle,

Standard value: Approx. 265 kPa

Disconnect the vacuum hose from the fuel prassure
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 does not drop
even after the engine has been raced several times.
Racing the engine repeatedly, hold the fuel return hose
lightty with fingers 1o feel that fuel pressure is present
in the return hose,

NOTE

If the fuel flow rate is low, there will be no fuel pressure
in the return hose.

AN L L UL L G A T A T A L Y A A Y A A
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12. if any of fuel pressure measured in steps B8 to 11 is out
of spacification, troubleshoot and repair according to the

¥ O IRV VY VIR0 VIR VIRY VY VY TR0 TRRY TRV TR TRV TR THRY TRV TRV VIRV R TR AR TR0

table balow.
Symptom Probable causa Remeady
® Fusl pressure foo low Clogged fusl filker Replace fusl fitter -

® Fuel pressure drops after racing
& Mo fuel pressure in fuel returmn
hose

Fuel leaking to retumn side due to poor
fuel regulator valve sealing or setiled
spring

Replace fuel pressure regulator

Low fuel pump deifvery pressurs

Replace fuel pump

Fuel pressura too high

' Binding valve in fual pressure

regulator

Replace fusl pressure ragulator

Clogged fuel return hose or pips

Clean or replace hose or pipe

Same fusl pressure when vacuum
hose is connected and whan
dizconneciad

Damaged vacuum hosa or clogged

Replace vacuum hose or clean nipple

nippia

Fuel pressure control system faulty | system.

Check the fual pressure control

13.

Stop the engine and check change of fuel pressure gauge
reading. NMormal if the reading does not drop within 2
minutes. If it does, ocbserve the rate of drop and
troubleshoot and repair according to the table below.

Symiptom Probable cause Remedy
Fusl pressure drops gradually after | Leaky injector Replace injacior
angkne is stoppad

Leaky fued regulator valve seat Replace fusd pressure regulatar
Fuel pressure drops shamly Check valva in fusl pumpis held open | Replace fuel |:Il..|m|';|- TS
immediately after engine is stopped

14.

15.

16.

17,

18.

Release residual pressure from the fuel pipe line.
(Refar to P.13A-75.)
Remowva 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 naw ona. Furtharmore, apply engine oil to
the new O-ring before replacemant.

Fit the high-pressurea fuel hose over the delivery pipe
and tighten the bolt to the specified torgue.

Tightening torque: 8.8 Nm

Check for fusl leaks.

(1) Apply the battery voltage to the fuel pump drive
tarminal to drive the fuel pump.

(2) Chack the fuel line for leaks.
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CONTROL RELAY AND FUEL PUMP RELAY
CONTINUITY CHECK

Battery voitage | Terminal No.
1 ; 2 3 4
Mot supplied | O O
Supplied O £
= 1 B
e relay EAFO301
N [ | Iiﬂ'r. ™ INTAKE AIR TEMPERATURE SENSOR CHECK
ER—— '?’" 1. Disconnect the intake air lamparalure S8NSOr CONNBCION
| @ 2. Measure resistance between terminals.

Standard value:
2.3-3.0 ki3 (at 20°C)
0.30-0.42 k(2 (at BO"C)

3. Measure resistance while heating the sensor using a hair

I&J
Intake: air
/ smperature e

sensor ‘!lﬂ_.,-ﬂ

o i
.’I‘ -

drier.
Mormal condition:
- Temperatura (*C) Resistance (k)

4. If the value deviates from the standard wvalue or the
rasistance remains unchanged, replace the intake air
temperature sensor assembly.

NOTE
Replace the gasket at the same time.

5. Tighten the intake alr temperature sensor to the specified

torgque,
ATFLOSES 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
resistanca.

Standard value:
21 - 2.7 k2 (at 20°C)
0.26 - 0.36 k{2 (at B0"C)
3. If the resistance deviates from the standard value graatly,
replace the sensor,

PEUOISS
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4. Apply sealant to threaded portion.

Specified sealant:
3M NUT Locking Part No.4171 or equivalent

5. Install the engine coolant temperature sensor and tighten
it to the specified torque.

Tightening torque: 29 Nm

THROTTLE POSITION SENSOR CHECK

1. Disconnect the throttie position sensor connector.

2. Measure the resistance between the throttle position
sensor power supply tarminal No.4 and the sensor earth
terminal No.1.

Standard value: 3.5 - 6.5 kQ

3. Measure the resistance between the throttle position
sensor output terminal No.3 and the sensor earth terminal
No.1.

Normal condition:

Throtte valve slowly open Changes smoothly in
until fully open from the idle | propartion to the opening
position anghe of tha throttle valve

4, [f the resistance is cutside the standard value, or if it
does not change smoothly, replace the throttle position
sensor. Then adjust the throttle position sensor.

NOTE

For the throttle position sensor adjustment procedure,
refer to P.13A-76 <Vehicles without TCL>, P.13A-77
<Vehicles with TCL>.

IDLE POSITION SWITCH CHECK

<Vehicles without TCL>

1. Disconnact the threttle position sensor connector,

2. Check the continuity between the throttle position sensor
connector idle position switch terminal No.2 and the sensor
earth terminal No.1.

Normal condition:

Accelerator pedal Continuity
Depressed Non-conductive (= Q)
Released Conductive (0 £2)
3. If out of specificaticn, replace the throttle position sensor.
NOTE

After replacement, the idle position switch and throttle
position sensor should be adjusted. (Refer to P.13A-76.)

veererrrerrrrryererrrrr D
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IDLE POSITION SWITCH CHECK
<Vehicles with TCL>

1. Disconnect the accelerator pedal posiion sensor
connactor,

2. Check the continuity between the accelerator pedal
position sansor connector idle position switch terminal
No. 3 and sensor earth terminal Mo, 4.

MHormal condition:

Accalerator pedal Cantinuity
Deprassed | Non-conductive (= L)
Released | Conductive (0 )

e
T Dixygen sansor conneclor

TEUGEI

3. W out of specification, replace tha accelerator pedal
position Sensor.
MNOTE
After replacement, the idle position switch and accelerator

pedal position sensor should be adjusted.
(Refer to P.13A-78.)

OXYGEN SENSOR CHECK

1. Disconnect the oxygen sensor connector and connect
the special tool (test harmess) fo the connactor on the
oxygen sensor side.

2. Make sure that thera ks continuity (11 - 18 Q at 20°C)
betwaen arminal 3 and terminal £ on the oxygen sensor
conmectorn,

3. If there is no continuity, replace the oxygen sensor.

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 battery (=) terminal.

Caution
Be very careful when connecting the jumper wire;
incorrect connection can damage the oxygen sensor.

6. Connect a digital voltmeter between terminal 1 and
terminal 2.
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Y

~ Injector intermediate
o P'f _harmass connacior ::

=

ALY

Injector-side connector

: W
gpe0
L:E’_j *».E:: '-..?_.e' B

EAFO43T

7. While repeatedly racing the angine, measure the oxygen
sansor output voliage.
Standard value:
Engine | Oxygen sensar FRemarks
| outpit voitags
When 0B-10V It making the airfuel ratio
racing iha rich by racing the engine
anging repeaiedly, a normal oxy-
gan sensor will output a
| voltage of 0.6 — 1.0V,

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 Muffler.

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 resistance between terminals,

Standard value: 13 - 16 Q (at 20°C)
3. Connect the injector connactor,

Right bank side (No.1, No.3, No.5 cylindars)

.
1. Disconnect the injector intermediate harness connectors.

2. Measure the resistance between terminals.
Standard value: 13 - 16 O (at 20°C)

Injecior Measuremant proba
_;I:'I cylindear a4=4 B

Mo.3 cylinder a-T

No.5 cyiinder -

3. Connect the injector intermediate harness connector.

AL A A S A ) ) ) ) L AR
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Checking the injection Condition

1. Foliowing the steps below, bleed out the residual pressure
within the fuel pipe line 10 prevent flow of the fual. (Refer
10 P13A-T5)

2 Remove the injecior.

5. Activalea the injector and check the alomized spray
condition of the fual.
Tha condition can be considered satisfactory unless it
Is axtramealy poor.
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idle spead control senvo ..

(stepper mator)

TFUODO |

6. Stop the acluation of the injector, and check for leakage

from the injector's nozzle.

Standard value: 1 drop or less per minute

Activate the injector without activating the fual pump; then,
when the spray emission of fuel from the injector stops,
disconnect the special tool and restore it to its original
condition.

IDLE SPEED CONTROL EIEE} SERVO
(STEPPER MOTOR) CHECK

Checking the Operation Sound

1.

Check that the engine coolant temperature is 20°C or
balow.

NOTE

Disconnecting the engine coolant temperature sensor
connector and connecting the hamess-side of the
connector 1o another engine coolant temperature sensar
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 cperation sound cannot be heard, check the stepper
motor's activation circuit.

It the circuit is normal, it & probable that there is a
malfunction of the stepper motor or of the engine contral
undt.

Checking the Coil Resistance

1.

2,

Disconnect the ide speed control serve connector and
connect Ihe special tool (test hamess).

Measure the resistance betweean terminal 2 (white clip
of the special lool) and sither terminal 1 {red clip) or
terminal 3 (blue clip} of the connactor at the idle speed
cantrol servo side.

Standard value: 28 - 33 O (at 20°C)

Measure the resistance between terminal 5 {green clip
of the special iool) and either terminal 6 (yellow clip)
or terminal 4 (black clip} of the connector at the idle speed
control servo side.

Standard value: 28 - 33 0 (at 20°C)

AL UL UL L U R U A O T G D A ) ) ) A L A A
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Operation Check

1.
2. Remove the stepper maotor.

Remove the throttle body.

Connect the special tool (test hamess) to the idle speed

control servo connector.

Connect the positive (+) terminal of a power supply

(approx. 6 V) o the white clip and the green clip.

With the idie speed control servo as shown in the

illustration, connact the negative () terminal of the power

supply to each clip as dascribad in the following steps,

and check whether or not a vibrating feeling (a feeling

of vary slight vibration of the stepper motor) is generated

as a result of the activation of the steppar motor,

(1) Connect the nagative (=) tarminal of the power supply
to the red and black chip.

(2) Connect the negative (-) terminal of the power supply
to tha blua and black clip.

(3) Connect the negative (-) terminal of the power supply
to the blue and yallow 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 sequenca from (5) to (1).

If, as a result of thesa tests, vibration is detected, the

stapper motor can be considered to be normal.
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solenoid valve.

nipple

and the batiery terminal.

VENTILATION CONTROL SOLENOID VALVE
CHECK <Vehicles with TCL>

1. Disconnect the vacuum hose (green strips) from the
2 Disconnect the hamess connecior.

3. Connect a hand vacuum pump to the solenocid valve
4 m'amm.mmmumm
§. Check the air-tightness by applying a vacuum when the

jumper wire is d from/to the battery
(=) terminal.
a @ Normal condition:
Batiery Jumper wirg Mormal condition
SAFOO8 Disconnacted Vacuum leaks
Connected Vacuum maintained

Sndanicet VERS

<Vehicles with TCL>

from the sclencid valve.

6 Maasure the resistance Deétween the terminals of the

Standard value: 36 - 44 O (st 20°C)

VACUUM CONTROL SOLENOID VALVE CHECK

1. Disconnect the vacuum hose (blue siripe, green stripe)
2. Disconnect the harmess connector,

L L L ) T A G ) S Y T A ) ) A A
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3. Connect a hand vacuum pump to the solenoid valve
nipple A

4. Using a jumper wire, connect the solenoid valve terminal
and the battery terminal.

5. Check the airtightness by applying a vacuum when the
jumper wire is disconnected/connected from/to the battery

(-) terminal,
Jumperwire | NippleB | Normal condition
_Co;mactad Open Vacuum |leaks
Close | Vacuum maintained
Disconnected Open Vacuum maintained

6. Measure the resistance between the terminals of the
solenoid vaive,

Standard value: 36 — 44 Q (at 20°C)

VACUUM TANK CHECK
<Vehicles with TCL>

1. Connect a hand vacuum pump fo vacuum tank A nipple,
gpgirmﬁ? kPa of vacuum and check that the vacuum
is held.

2. Connect a hand vacuum pump to vacuum fank B nipple.

3. First, close A nipple with your finger and apply 67 kPa
of wvacuum. Then, check that the wvacuum leaks
ir?pmp‘adiataiy when you remove the finger blocking the
nipple.

VACUUM ACTUATOR CHECK
<Vehicles with TCL>

1. Remove the vacuum hose (green stripe) from the vacuum
actuator and connect a hand vacuum pump to the vacuum
actuator.

2. With the accelerator tﬁg;:lal depressed, check that the
rod is pulled up and vacuum is held whan 27 kPa
of vacuum is applied.
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THROTTLE VALVE OPERATION CHECK
<Vehicles with TCL>

1. Check that the throttle valve opens and closes smoothly
(throttle lever moves) according to the opening and closing
of the accelerator lever.

2. |f the throttle valve does not open and close smoothly,
thera might be a deposit on the throttle valve, so ciean

Accalerator l!:ur :
ey

o G the throttle body. (Refer to P.13A-75))
| « Throttle vaive !
VLF | sasaems

NEGATIVE PRESSURE CHECK DURING
TRACTION CONTROL OPERATION

<Vehicles with TCL>

1. Disconnect the vacuum hose (green stripe) from the
vacuum actuator, 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.

2. Check the negative pressure during traction control

operation.

Inspection service points are the same as for the traction
control operation Inspection.
fer l}o GROUP 13C or GROUP 23 - On-vehicle
Vice.

Normal condition:

Vehicle condition Normal negative pressurs
when accelerator pedal is
depressad

Vehicle is fted up 20 kPa or mare

Driving on a dry, sealed No change

road surface

NOTE

The traction control system function will stop 20 seconds
after the accelerator pedal has been depressed, and
negative pressure will gradually drop.

LU U UL UL UL L UL GO Y Y Y S T ) T ) ) ) B A A
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INJECTOR

REMOVAL AND INSTALLATION
Laft banks

Pre-removal Oparation
o  Fuel Dlscharge Precanton (FRefer to P13A-T5)
® Engine Covar Ramoval

(Refer to GROUP 11A - Timing Baft.)

18,32 15,117,288  wuon

Englnu ol

Removal steps

1. Varabla induction coniral serdo
connecior

3. Camshaft position sensor connector
4, Crank & SEMS0F CONnECor
2. Injectar connectar

12, Fuel returm hose connacton

13. Vacuum hose connaction

A 14, Fuel pressure regulator
15, D-ring

Posi-inetaiiation Oparation

o Engine Cover Insiallatian

(Aear 1o GROUP 11A — Timing Belt.)
Accelarator Cable Adjustment

Fusl Leakaga Cheack

4Ap-

pAd 16
17T
18.
18.
20,
PAY 21,
22
24,

TIR2O15

Fuel pipe assembly

o Dering

Dalivery pipe
Insulatos
Insulaior

Injectar

. (0=rimg

Grommets
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Removal steps

1. Variable induction control servo
connector

2. intake air temperature Sensor con-
nactor

3. Camshaft sensor connector

4. Crank angle sensor connector

5. Injector connector

6. Detonation sensor connector

7. Injector harness connector

g. Ov control valve connector

0

. Throttle pcsition sensor connector 4Ap
10. ldie speed control sarvo motor
connector
11, Accelerator padal position sensor
connector
16. Fuel pipe assembly
17. O-ring

16

A1IR0O1E

. Accelerator cabla

., Brake booster vacuum hose con-
nection

. Engine coolant hose connection

A gﬁh-pmasure fuel hose connection

. ng

. Air intake plenum and throttle body
assembly
Gaskst

- Injector connector
. Delivery pipe

reeeEeEeEeErEErYrYrrerrrrr e e ey
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REMOVAL SERVICE POINT
«Ap DELIVERY PIPE REMOVAL
Remove the delivery pipe (with the injectors attached to if).

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 dellvery 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. I they doas not turn smocthly, the O-ring may be trapped,
remove them and then re-insert them into the delivery
pipe and check once again.

4. Tightan the high-pressure fuel hose to the standard torque,
and tighten the fuel pressure regulator to the specified
lorgue.

Tightening torgue:
9 Nm (Fuel pressure regulator)
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= Throttle Body

THROTTLE BODY
REMOVAL AND INSTALLATION

o Bt ot Doarg d S
L - ! Urainang & upplying
(Refer to GROUP 14 — On-vehicle Service.)
® Ajr Cleanar Remeoval and Installation

7 ADIROMNE
Removal steps
1. Accelerator cable connection 6. Brake booster vacuum hasa
2. Throttle pesition sansor connector connection
3. |dle speed cantrol sernvo connector 7. Vacuum hose connection
4. Accelerator pedal position sensor 8. Throtthe

connector
5. Water hose connection

Towarde front
of wehicla e

pAdq 2 Throtle m gasket

INSTALLATION SERVICE POINT
pA4THROTTLE 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.
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DISASSEMEBELY AND REASSEMBLY
<Vehicles without TCL>

Disassembly steps

B« 1. Throttle posifion sensor (TPS)
2. ldle speed conirol servo
3. O-ring
4, Fast idie air vaive
5. O-ring
B. Fixed SAS
7. Throttle body
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DISASSEMBLY AND REASSEMBLY
<Vehicles with TCL>

;
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APS output

TFUOS35

CLEANING THROTTLE BODY PARTS

1.

2.

Clean all throttle body parts.

Do not use solvert to clean the following parts:

® Throttle position sensor

e Accelerator pedal position sensor

e |dle speed control body assembly

If these parts are immersad in solvent, their insulation
will deteriorata.

Wipe them with cloth only.

Check if the vacuum port or passage is clogged. Use
compressed air to clean the vacuum passage,

REASSEMBLY SERVICE POINTS
A« 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 scraw.

Connect a multimeter between terminal (2) (APS output)
and terminal (1) (APS power supply) of the APS connector,
and check that the resistance increases gradually as the
throttle valve is opened slowly to the fully-open position.
Check the continuity between terminal (3) (idle position
switch) and terminal (4) (earth) of the APS connector
when the throttle valve is fully closed and fully opan.

Normal condition:

Throttle valve condition Continuity
Fully closad Continuity
Fully opan MNo 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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SAED300
<Wehicles with TCL= TPS autput
idle position switch / E‘f
\ _w
Fi
Earth
TFEOS3S
<Vehicles without TCL>
TPS oubpid
Earth TPS powear
H».‘ ? e supply
i
Il position swilch
TFUDRS3S

p-B«f THROTTLE POSITION SENSOR (TPS)

L

4,

INSTALLATION

install the TPS so that it faces as shown in the ilustration,
and then fighten 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 increazes
gradually as the throftle vaive is opened siowly to the
fulty-open position.

For vehicles without TCL, check the continuity between
terminal (2) (idle position switch) and terminal (1) (earth)
of the TPS connactor when the throttle valve is fully closed
and fully opan,

Mormal condition:

If there is no continulty when the throttle valve is fully
clns_&:r, turn the TFS body anti-clockwise and then chack

ain.
If thera is an abnormality, replace the TPS.

Throttle valva condition Continuity
Fuily closad Cantinuity
Fully opan Mo continuity '
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FUEL SUPPLY

CONTENTS
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ACCELERATOR CABLE AND PEDAL
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Accelerator Cable Chack And Adustment ...... §
Accelerator Cable And Pedal ............... f




FUEL SUPPLY - Fuel Tank

13B-2

FUEL TANK

REMOVAL AND INSTALLATION

2

i

DOparation

Suped

® Aeduce e Inner Prossum of Fusd Line and Hosa
(Fladar 1o GROUP 134 - On-vehicls Servics |

Pre-camowal
F 1
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13B-4

FUEL SUPPLY — Fuel tank

7. Tighten the mounting nut 1o the specified tomue.
Tightening torque: 2.5 Nm

8. Connect the connecior and install the high-pressure tube
and rehsn hosa

9. Install the protector.
10. Install the rear seal cushion. (Refer 1o GROUP 52A.)

FUEL GAUGE UNIT CHECK
Refar to GROUP 54 — Combination Metar.

INSTALLATION SERVICE POINT
Pp-AqHIGH-PRESSURE TUBE INSTALLATION

1. Insert the high-pressure tube connector to the pipe untl

2 Afer inseriing. pull the high-pressure tube slightly in the
direction A shown in the figure to confirm that the connector
s engaged firmiy.

L, UL UL UL (L UL L L O R T L) AR T A A A T ) ) B
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FUEL SUPPLY — Accelerator Cable and Pedal 13B-5

ACCELERATOR CABLE AND PEDAL

SERVICE SPECIFICATIONS

itams _| Standard value
Accelerator cable play mm 1-2
Engine idle spaed r/min (N or P for AT) 700=50

.'E Adesting bolt
5 Nm
Plate
ADTRDONS

ON-VEHICLE SERVICE
ACCELERATOR CABLE CHECK AND ADJUSTMENT

1.

Turmn AJC and lamps OFF.

Inspect and adjust no at idie.

Warm engine until it is stabilized &t idie.

Confirm that idle speed is at the standard value.
Standard value: T00:50 rimin

Stop engine (ignition switch OFF).

Confirm there are no sharp bends in accelerator cable.
Check inner cable for correct 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

Birmt iratmilafns pu R
Adumteg e Acceisrstor Catde (Feder o P138-5)

RAemoval steps

1. Adj bolt

2. Inner connection (throftle body
aide}

3. Inner cable connection (accelermtor
padal side)

4. Acceleralor cable

oTROODI

li
Lo U L\ O Y ) ) O ) ) T ) O O A

5. .
6. m padal
7. Raturn spring

9. ar
10. Accelerator padal stopper
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13C-1

TRACTION
CONTROL SYSTEM *

(TCL)

CONTENTS
TROUBLESHOOTING .........cc0000-s iy B Stop Lamp Switch Check ............ T — 24
Wheel Speed Sensor Check ................. 24
ON-VEHICLE SERVICE ..........cccvnnvunae 23
System Check Using the TCL Indicator WEL BWIIEN .o rvodaf ey assgnme sranase 25
IIMMENE & i T W R 23
TOL Operation ChecK «.......ooeeeeeeeesesns N - T —————— 26

"m.nmuas REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES |
WARNING!

{1) Improper service or maintenance of any component of the SRS, or any 5RS-related component, can lead to parsanal
Injury or death to service personnael (from inadvertent firing of the air bag) or tothe driver and passenger (from rendering
the SRS Inoperative).

| {2) Service or maintenance of any SRS component or SAS-related compaonent must be perfarmad only at an authorized
MITSUBISHI dealer.

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especlally s GROUP 52B - Supplemental
Resiraint System (SRS) before beginning any service or maintenance of any componant of the SRS or any SRS-related
component.

(4) i the component marked by an asterisk (*) Is removed and installed, be careful not to bump it againet the SRS system
components.

T — —




13C-2 TCL — Troubleshooting

TROUBLESHOOTING

STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING
Refer to GROUP 00 - How to Use Troubleshooting/Inspection Service Points.

NOTE

mmmmmdﬁmhummuﬁmmmmm
Is the standard steering wheal being usad, and has it been comrectly installed fo the straight-ahead
position on the steering shaft?

® Arg the sire, specifications, air pressure, balance and wear conditions of the tyres and whesis normal?

e |s the wheel alignment normal?

e Have any other modifications been made 10 the enging o SuSpension which could concaeivably have
an efect on the TCL system?

DIAGNOSTIC FUNCTION

METHOD OF READING THE DIAGNOSIS CODES

Usa the MUT-Il or the volmeter 1o read the diagnosis codes.

(Refer 1o GROUP 00 — How o Use Troubleshooting/inspaction Service Points.)
METHOD OF ERASING THE DIAGNOSIS CODES

Refar 10 GROUP 00 - How 10 Use Troubleshooting/inspection Service Points.

rFrerrrryerrr*rrryr Ty e
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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 circult system 1305

13 | TPS circuit systam 13C-6

23 Stop lamp switch circult system 13C-6

24 TCL switch circuit system 13C-7

26 Ignition switch (K32} circuit system 13C-7

27 TCL-ECU powar supply wl'taga l;:irﬂ.lrt {engine control relay circuit) system 13C-8
_:'.'i_‘ln anli_n;;ht_wa SE S-E:ﬂ-‘iﬂf ulmuﬂ ByYRIEM 1;!}-3 ]

22 Front left wheel speed sensor circuit system 13C-B

33 1 Rear right wheal speed sensor circuit E}E:Iwn : D 13C-9

34 Rear loft wheel speed sensor circuit system 13C-9

35 Rear whieel spead sensor circuit system (1) 13C-9

38 Aear whaal speed sensor circult system (2) 13C8

41 Steering whesal sansor (ST-1) circuit systam (open circulf) 13C-10

42 Steering wheel sensor (5T-2) circull system [open circull) 13C-10
l 43 ! Stearing wheel sensor (ST-N) circuit system [open circuit) 13C-10

44 [ Steering wheel sansor circult system (short circuf) 13C-11

45 ! Steering wheal sansar (ST-N) circuit system (short circuit) 13C-1

7 | Engine-EGLU communication cireuit systam 13C-12

72 | Engine-ECU circuit system GROUP 134 -
—-——--l?a Troubleshooting

T4 AT-ECU commumication circult system 13C-12

76 ABS circuit system 13C-13




13C-4 TCL - Troubleshooting

INSPECTION PROCEDURES FOR DIAGNOSIS CODES

Code No. 11 APS circult system imm
mmmamlnmmw-umuvuu I Mafnction of APS

an cpen circeit of offer mafuncion in e APS drowt. The AFS power suppiy and | &  Mafunciion of TCLECU

o e e R B aranea BT | et s ! migna epseesd e e BT ESTT |I' Wi srfinm of BEmaal g4 fiRecoior
ard sutc-crues coniral-ECL s wedl aa By e TCL-ECLL i

L

MUT-] Dute et = Msagre T wOlage St AFS - Check T following con —— = Repar
11 APE gt Ciper and coss | | conrecior A-DE | | RO
e Trote e | & igrion s ON A0 B-3%
| DR Cranges procty e | |® Dmcormect e APS | "o
| -—#-v-umi ST W TR E L]
| = mATERE MO 1
i ey i AR e b FES ]
o= | moe i
* Betweer wemiral (1) a0 . ! s
' sar |
o as-E3V AP ard e engre ECL Famzaer
[ - T ,Huﬂl:ﬂ-ﬁuj-
Creck the Soicwsng = | §Ox
f=r g = W
| BT, A8 Fl'-' - | Replace tw TCL-ECU
| D% Maadd T eRamced @ - = Fepiecs Te APE
, | |Hmt-m '
| oo yroubie ympiom .
: G o e
& Assuore P reamlahie
L e petms BOe
| = TCLECU. ® Betwsen weminal [Z)
T i and (4}, and fermenas I
ﬂ}-.llm
ove T acsoleraion
e
Gk: Changes smooSdy
from 0 € 1o & kb
oK
! NG NG
Maasuns e voltape at TCL- Chack the following con- —-———= Aspair
ECU conmactor B-71, nactors; |“
& ignibon swiich: O B-T, A8
& Disconnasi the TCL-ECL oK
ﬂﬂﬁﬂﬂl‘;ﬂlﬂﬂ L
»  Batwesntarminal [38) and [Ghock wouble symptom. |
ey sarm 1r«n:l
OkK: 0.2 V ar more
Chack Tn hamass Datween
UK te APS and the TCL-ECU,
and repalr [ recessary
A NG
raciarE:
871, A-08 |
"EI'E
| Chack poutle symgtom. |

.l'l'ﬁ
| Pepises ma TCL-ECU |

LT L) A A T ) D A AT A AT M) AT o

O

LU UL LA L
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TCL — Troubleshooting 13C-5
Code No. 12 APS or TPS circult system Probable cause
This diagnasis code is outpul if e APS opaning angha is 20° or graater than e Maltunciicn of APS

TPS spaening angle because of & shed in She APE, an apsn orowt in the TRS or
slicking of the vacuum astualon As this SalecBon condition can be applicabée during

treoiile condrol, rouble disgnodis & irealid ai thes tima.

Malfunction of TPS

Malfunction of TCL-ECU
Matfunction of engine-EGL
kalunciion of haness or corHSscIor

Matunction of vaclum Aciusios

MUT-1] Omtn [Ent
13 TPS outpis !
Opan and ciose the thotte
B,

OK: pea- |
twaan 400 my — 5,000
i |

Tne

' W

VapLuum Bchuaior operalion in-
spaction (Fefer to GROUP
134 ~ Onwvehide Service|

Ok

Measure the woltesge at TES
cannesior A-O7.

® [grition switch: ON

® Disconmect e TPS

e
Em——l 2 L~ L

MG

= Fngalr

Mlumﬂumum Check the following con-
APE pannectar A-0B. necions:
s Disconnact the AFS A8, BT
CENNBCH, Tox =
- Mﬁuuﬂ‘mr:‘r“m L
al tha sonsor side.
o' Babween Wrmingis. (24 | Check trouble symatom. |
and (i), and terminats Wi
{1) and (2) :
® Move the accelerator Chack Ma hamess betwaen
Iewar, the APS and te TCL-ECL,
OF: Changes smoathly and regair if nocessary.,
from O & % 5 ki Tox
e ;
Replace | Beplace the TCL-ECU |
Replaca the APS. ==

connecior and maasure at
the hamess side.

& Babsassen arming (4] and
by partn

OK: 48=-53V

NG

— WE
Check the following con- ———= Raepalr
nactars:
A-O7, B-35
*l::r:

N
| Chack trouble sympioen. ]E—-

Measure tha resisiance at ————= Replace the TPE.

TFS connachar A-07.

® [Digconnact e TR
connecior.

® Meadirs e resslance
al the senscr sida,

® Bgbwern tormanals (1)
end (3], and terminals
(2} and (4)

® Mowe the accalaraior
b,
O#: Changos smaothly

fram O O 1o 8§ k@D

0K

Measura the woRBge 8l an-
gine-ECU connector B-35
& |gnitian switch: ON

& Connact the engine-ECLI | NG

CONMNBCIar B massne &
the hamess side.
® Babwasniermanal (B4) ard
body aarth
Mowe the scoalaraiar lever
O Changes smoathy
from OV o 5 W,

=

oK

RAeplace the engine-ECU, |

Chack the following con-
necion:
AT, BAE

oK

- NG
I_E-h-d: woubls symplom. —

P el T s T

Checi iha Rameass babvean
tha TPS and tha angine-ECLU,

gnd repar it necessany

] 4

L
| Repiace the engine-ECLI. J

Repair

Cnigci thd hAmMass babwaan
the TPS and tha engine-ECLI,
and rapal i necassan




13C-6 TCL — Troubleshooting

Code No.13 TPS circuit system

This dagnosis code i oulpul | e TPS angle = 20
AFS opening angis becaas of & shon in the of BN apen

® Wialunction of APS
drcuit in e APS. | ¢ Malunctien of TPS
¥ fere 8 a0 open circull in e APE. dagnodis code Mo 11 = oufput S e aame | ¢ Ualonohien of Rafesl of cormecion
s Aceordicory, i disgnonis code Mo 13 5 oulpul. the chose s orobably et | ¢ Maluncton of engire-ECL
aorermaisy, T Eo ety
Yo
M- SOy coude 5_""';““‘ 11 APS croul vt ]
s TOL daghoss code Mo 11 cupr? | {Feier o P 13C-4) |
- T
L o —
| Medre Te cesdtecd B 105 oorveosoy AOT e Cruac S folowing COMTECISrE S
| ® Dmconrec e TRS corechy and measurs & B A=5T, B-28
T I Tom
® Detesss wreweal (1) ed L 0 g 8 T
» o TW aCwerED e
OK Changes smoctey om 0 G = § &0 Chadh S iy = |
| L]
| Thecs et harmwnn betwser Pu TFS ol P engre £0
| el s P sSceRaTy
s '
Bapiges T TS
Code No. 23 Stop lamp switch circult system Probable cause
Thep chagnosi cooe § oulpnt # the 5100 W pelich remaees DN for 8 confnuous | & Walohdhon of siop mmp sesich
paviod of 15 mrules OF mone, oF K I CONIMUDUS PEN0d of 1 minuie or mone wien | Malunohon of Rermees o CORMBCIDE
dirbeing at & mpead of 10 emh or moee . becmue of o shor onoult or defecive adiveined | & MaSunctan of TCL-ECU
of the sop lamp seiich. Thas Sisgnees code Mo, may aiso ooour while driving in
traffic jama o ¥ Pe fool @ eElng on Pe biske pedsl wilh diving
sl NG
Measirs Tthe coninuty e slop lemp swich connecior B-22. Chack the following | —— = Repair
= Disconnect he conneciol Bhd measuie ol Be swilch sids. conneciors;
& Babwsan iermenais (1) = @) I—Ill-ii.H?.l-nE
DI Coninuly when the Brake pedal i depressad oK
Mo ponlinuity when it brake pedal | released A
e
! NG
inapect bl hamsss b s Rspsir
teman 80P lamp awioh
and the TOL ECU.
L
| Repiace the TOL-EGL,
L1
St lamp swich instakation check Rafer o GAOUP 334 - On.ve- || Fepiace the sop lamp swich
| hicle Sanvcs ) N
rﬂﬂ-

Sion saiich (Figfer 1o GROLIP 354 — Oroyshicls
S —

|

) ) ) Y ) A A )

AL O\
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TCL - Troubleshooting 13C-7
Code No. 24 TCL switch circult system ' Probable cause
Thets, hgratases couhe i cUr F £0NE% B8 rombol e TOL-OFT | o MaSgncton of P TEL swlch
g TCL-ON pisilors becausy of 3 ol o n Ba wmlich CFT B aRrchor o BETEEL O SRS
& ligiyecion of TOL-ECU

| M P ooy B TOL e soneecser C410 = RNECS TW DL e
* Cmcowed Tw COTechr ac Seassrs o Fe Fesch moe
o Eatese wreeras ) - 3 el (8B - 5
OB Mo cormeuly

o=

L NG
[=—. e = Finpair
C-10, B-77. 870 |

im
Chech roulie syenpiom |

ruu
[Gihack e hamess batwaan e TCL swich and e TOLECU. Lo Repair

0K

L
[ Replace tha TCL-ECU. ]
Code No. 26 ignition switch (1G2) circult system Probable cause
This dimgnosis code (8 autpud if the G2 powar supply I8 nol detribuisd, even hough | ®  MaBundtion of harmess of connecior
e angne spesd is 480 rimin of mane. &  Mafundtion of TCL-ECU
[ Msasirs e vollage m TOL-ECU connectr B-70 2K (Chee H..ﬂ_..._.,
- muﬂ | o
- — Tﬁ-ﬁdmmwl | B0
® Batwssr wrrenal (5 and body sark 11:-:

O Sysies volage ] | Check troutsle sympiom

.m ;H
l [epiace me TCLECU

Saia B4 B3 BTD

=
L

| Crecs woube wyepiom

NG
1
Mhmm—nhm-—uunmr
g P fl'up




13C-8 TCL - Troubleshooting

Code No. 2T TCL-ECU power supply wvoitage ﬂﬁﬁuhﬂtﬁhu—
{engine control reday circull) system |
Tha Sagroes coow 5 ouput # e TOL-ECU power supply woltage eopre cortssl | & Mafunclen of coriral ey

il o e

ROpy OREgE & Dwe a0 TE ECRST vEuE | # Mafuncior of SETESE OF CONPWCIr
(=4
[Maasure the voage st TCL-ECU cormecior B-71 = Check The following connector
| & [Enginm g B-m
| & [Disconned ine TCL-ECU conneclod &hd measure & ik *m
| hoenass side,
® Bewsen ferminal (45 and bady sarth | Creck troubls aympam, |
O 10V of mare o
wa '
| Rapiace Me TCL-ECU. ]
MG
Chach e lollowing comreciori :——-—_-
BT 8- J
"-'H
Crecs voucs BT |
)
? NG
Eﬂuw“ﬂ:—“““hmj—ﬁ_
L
'
ErgEre [irn reay repechon [Feiei @ GROUP 134 - Dn-wehoe
Barwos. | _i
Code No. 31 Front right wheel speed sensor circult system | Probable cause
Code MNo. 32 Front left wheel speed sensor circult system
Thess dlagnosis coces are culput ¥ & pulse (from the front whaei) indicates that | ® Malfunclion of froni whesd spasc senscr
nmam-nl:‘mu-n:ﬂhmr-tﬂimumm #  Mafunclion of harnsss of conrecIor
of 4n opan o Shor cicudl in & whesl speed sersor or @ malfunction of senscr. | &  Malfunctien of TCL-ECU
& afuncion of ABS-ECU
NOTE _
When thess dagnosis codes are oulput, erase The GlaQnoSs code memory affer Camying ouf repairs, and then
carmy out & road test at 20 kemh or more and check 10 be sure That the dagnosis codes are NOt oulput again
L]
s P ASS ewwg Burated o 8 80 ASS Segrees cote ———— Cavy ot ABS Foulsestocing FPeler © SROUP 358 - Troute |
ol o ! g |
| By
LI NG
isaurs 8 TCL-ECU conrecion B-70, B-T1. ! Feglace e TCL-ECU
# Wpaduie & e ECL sos with T SOmesiD’ Sisconnscisd
® Vollage betwssn lerminal (400 and body sanm
& Vollmge betewsn ferming (41) and body earm
OK: 4B -52V
OK
1]
Chack tha following connectors: « —— —a Aspalr
B-7g, B-T1, B-82, B-E}) |

o L T L L L)

R

*
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TCL — Troubleshooting

13C-9

Code No. 33 Rear right wheel speed sensor clrcult system

Code Mo. 34 Rear left wheel speed sensor circult system

Probable cause

F e

BENROT

These diagnosis codes are cutput if & puiss [from he whaels on one slde of rear]
Indicates that the difference bobesan e lefl wheal and Se rght
fribre DACALSS Of &N Qpan O Ghor cifsull i & wWiEsd Spe80 SENEOT OF @ afarTive

wheel is Bhmvh or

Malfunclion of rear whesl speed sensor
Mattunction of harmess o conneciar
ratfunciion of TCL-ECL
Mathnction of ABS-ECU

NOTE

When thase diagnosis codes are oulpul, erase the diagnosis code memary after camying out repairs, and then
carry out a road tes! al 20 kmMh or more and check o be sure thal the diagnosis codes are not output again,

‘s

Inmﬂ:ﬂﬂ WETING samy [lummated, or is an ABS diagnosss coda

Mo

L

MG

&l TCL-ECU comnacior B-70, B-T1.

* Measure 81 he ECL side with e connecior disconmedied,
& ‘pltapo betweesn terminal (42] and body earth

. hetwaan terminal (43) and body sarth

O
J

Chack the following conneciors:
B-73, B-M, B-52, B-83

—_— WG

| IR

.

{OK

Camy ol ABS maublashoaling (Refer o GROUF 358 - Trouble-
shoating. )

|| Raplace the TCL-ECU |

Respair

MG

| Check wouble symptam.

J—-—

Chack the hamess conmectars batseen tha AES-ECLI and the
TCL-ECU, and repair il mecessary.

Code No. 35 Rear wheel speed sensor r.ln:ult r_.r-tim (1

Probable cause

Code No. 36 Rear wheel speed sensor clrr.rult nrstam (2)

Diagnosis code Mo, 35 (8 ouipul @ e pulse signal from a mear whes! sensor s
rmomaniarity imerrepied (0,02 seo | because of o transient open cncult in 8 rear whaed

Maffunctan of naar whesl speed sensor
Mafunstion of hamess or connecior

SONSor

TCL Is cperating,

spead
Diagnosis cade No. 38 is output ¥ & rear whesl spesd sensar abrammaliy is jud
when e uming spead of bolh raar whees i 0 kmh for 30 seconds or mona

Maifunction of ARS-ECL
Mafumction of TGL-EGU

NOTE

(1) W the front wheels only are tumning while the rear whesls are stationary (wheal slip), the TCL-OFF indicator
will start flashing after 20 seconds, and the systern will be izolated.

(2) When these diagnosis codes are output, erase the diagnosis code memory after camying out repairs, and than
carry out 8 road test at 20 km/ or more and check io be sure that the diagnosis codes are not output again.

es
| s a diagnosis code cutput from the ABS-ECUT e
Mo shoosng.)
0K

Camy out ABS woublashoofing (Reter to GROUP 358 — Trouble-

MUT-1I Dats |t

33, 4 Wheed spaed sensor

Apcslarabs fram & elabanary pasiien,

Ok: Vehicle spaeds displayed on the speedametar and MLUIT-1

|| Repiace the TCL-ECL.

ara idertical.
G
HE
Checik the following connectors: Flepalr
B-m0, B-71, B-52, B"-GSE
oK
MG
| Check wouble symptom e =t




13C-10 TCL - Troubleshooting
munmﬂ-ﬂ—wmﬁumm|w“
(open circuit)
Cﬂhﬂ!ﬁ.ﬂﬂlﬂ“ﬂl’-ﬂ:ﬁnﬂﬂ_-
{open circuit)
Code No. 43 Steering wheel sensor (ST-N) circult system
(open circuit)
Thmduqmﬂmdunmnﬂmummmﬂmmhmmlﬂ-- Matunstion of hamess or cormacian
the stoanng whesl senace clcul, ®  Malynction of gisaring wheel sansce
» Malunction of TCL-ECL
[Seasurs ® TCLECU conneciors 870, B-71 L  Craca hh—n-lr'ﬂ—-n-_
e
|: age Detemer wwa T 0 a7 T Sty saT BT BT |
O  Crarges beteesr sooros 3 and soorss 08V oman | oy g | om
| Te BTy w3 LR | OV ot
| T “changrg | Check voube pempte
| NG
Cranges Semwes L
:Tmmmn;: wd#q‘rﬂ“ rhhmm..l
Messure ol stemring whesl sensor connector B-50. — [Check the M]—m———m
& [DiEtonnias the coAnachor BRd Measiine & 1 REMesE side.
» n&'ﬁmwmummwmm | B8, B-14 _}
0K

| Crck the “__‘“m-ﬂ-w“u
| | | mey i e Fepae F Fedeasary

L -
e ey L

I I U N O L A O R
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TCL - Troubleshooting 13C-11

Code No. 44 Steering wheel sensor circult system
(short clreuit)

Probable causa

This lagneais code is cutput whan no steering angle signal is culpul becaiss [hare
is @ Ehor-creul in either steering whael sensor 5T-1 or sleering wheed sensor ST-2

whan thie 5paed Bvarages oulpul by e laft and sight rear wheel speed sensors are
10 kmyh ar more,

» Mafuynction of hamess or connesor

| ® biabunciion of sieardng wheel sensor

* Mafynction of TCL-ECU

[ 4 T MG
Maasure at TCL-ECU connectors B-70, B-7T1, ————=| Chack the following = Ropalr
# Connactor connecied | connaciore:
= ‘Voltaga betwaen terminals (2} and (10} and the body earth | B-73, B-T1

OK: Changas between approw 3 'V and approx. 0.8 WV when 0K
the siearng whael is urmed |
MG [l.‘.me-du;IrMMuuyTnmm.

NG |
E%?WWHMMMIW“M—#M "HE
3 : Tox [ Raplace the TCL-ECU.

WG K&
|Mm:mﬁrgwmﬂmmmnmﬂ-!& Check the following ———= Respair
| ® Disgonnect fhe connecial and measure al the hamess sids. connsciors:
® ‘ofage babwesn fermenal (2) and body earth B-58, B-45

OH: Sysiem wvoltags Tox
1
1hl:i
| Charckl the harmmess bebsean the steering wheel sansar and the

N | Igniion switch, and repair if necessary.
Check the following conpecior: = Fepalr
B-548

1-EII{

| Raplace the steerng wheel sensor. |

Code No. 45 Steering wheel sensor (ST-N) circuit system
(short circuit)

Probable cause

This diagnosis code |5 cadput # 1 is considersd that ihera is an abnoomality in e
sheanng whesl sensoe (ST-M) cirsult systam when the straight-ahead position i
cantinucusly deteched even though the sleating wheal B umed 20° or mana,

® palunction of sieerng whesd sansar
& pMathmdlion af hamess o comnmecior
& Malunction of TCL-ECL

NG

Mapsire & TCL-ECU connecier B.70, s Check the foliowing = FRepair
= pnition sw@ch: OM connector:
= Capnatior connactsd B-70
® Yaoltags batwaan terminals (1) and the body ear 0K

DK mmm.ﬂ'\l’lﬂmrﬂ. 0.5 WV whinn o 1

the steering wheel i tumed [ Cnacix troutie sympsam. |
NG Lua

=Lk —

[Repiace he TCLECU. |

| Replace the slesring whael sensor |

MG
Chack the hamess babwean {ha shaering wheel sansar and tie ————= Aspair
TCL-ECAU,
QK
Chech the following connectar: L.. FAapalr
B-58 I
O




13C-12

TCL - Troubleshooting

Code No. 71 Engine-ECU communication circuit system | Probabile cause
This dlagnesis codw i auiput if &0 arrar | Setectsd in e communcaiion contents | @ Mafunclon of Ndrmees o connEsies
because of an opan or shart crcult in the serial communicasion circuit betwssen the | *  Mafurcton of TCL-ECU
TEL-ECU and T sngirs-ECL, & malunction of ECL and a defectve shisiding of | @ MafuncSor of sngne-ECL
Te shisid wre ,
: L

i‘-’H

N

: wE
| Chack T Sarmees beteser Pu TOL-ECU and e angne ECL ——————= Rapair

| Oml

1
Fepiacs Tw TOL-ECU |

L ~G
| Chack oubie spToioT ———= PRapace Tw egre-ED)
Code No. 74 AT-ECU communication circuit system | Probable cause
mw_m.wrnn-mn-mm B BE ATt o REFTEE OF Comrcine
pecEchs of BT OO o phort OFCUR i T MEna COMmMuiEcalion Sotull DEtesen T 0 Mafonoen of TL-ECU
TCL-ECU anll T ATECU i“ﬂﬂﬁiﬂlﬂqmdﬁl' afonemon of AT-EDL
st wrn
BT B-F

1l.'l
| Creck trouble symptam. ]

MG

MG

| Check e narness batwesn e TCL-ECU and the AT-ECL. — = Rapair

rI:I'I'l:

[ Replace the TCL-ECU,

| Chach troubie symplom,

|"E_.-{ Replace the AT-ECLI,

| ) ) A A )

A A T T T Y
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TCL - Troubleshooting 13C-13
Code No. 76 ABS circult sysiem Probable cause
Tha Salgrelel =004 & Sutpel # P ABS-ETL Demcn e iyEle shrormainy (et | 8 MaSurctor of Surted o oormecor
ARS wETY g @Tp Sumnasse 8 corTled & aloecion of
Malgcion of ABS-ECU
nnm““w-ummmﬂgh—-mummhu-mm—“]
LT | shaating | ,
Mo
Chack the lollowing conneciom! m—-—llpli
B-71, B-53
0K
| Chack troubie sympiom |
1“
guun““nmnum]'—.f——-m
I
L)
| Pagiace e TOL-ECU |
'
| Crech woutie myIom ;-i._—.-!n—-nm.
INSPECTION CHART FOR TROUBLE SYMPTOMS
Troubde symptom Inspaction Aefarance page
procadura No
Communication | Communication with all systems s not possible, 1 13C-14
with tha MUT-IT
in not possible. Communication with TCL-ECU only is not possibla. 2 13C-15
Maltunction of MNone of the TCL indicator lamps (TCL OFF, TCL) llumingte | 3 13C-16
TCL indicator whan the ignition swilch is ON.
lamip desplay - .
Ona of the TCL indicaior lamps does nof illuminate whan | 4 13C-16
;nmmhmmmmm.
TCL OFF incicaior lamp remains Buminaied sven aftar the | 5 13C-17
enpng g saried
TCL OFF indicator lamp flashes after the engine & staried.
TCL remains fluminated &ven after the anging is stared. 8 13C-17
TCL OFF indicator lamp does not lluminate even fithe TCL | 7 13C-18
switch |s continuously pressed to the OFF side while the
angine is idling.
Malfunction of TCL iluminates in the TCL oparation range, bul iorgue is 8 13C-18
TCL operation not reducad,
Poor starting output is reduced in the TCL non-operation rangs
Poor sooseration inckcator lamp ooes not lluminate) and starting and
BCoMeration periprmance i poor.




13C-14 TCL - Troubleshooting

INSPECTION PROCEDURES FOR TROUBLE SYMPTOMS
Inspection Procedure 1

Communication with the MUT-II is not pﬂtﬂﬂ-1m“ |'
(Communication with all systems is not possibla.) | |
TT--:—'IMI“_H-'““M-“-'“|' Mafncton of Segrosl orrecey !

gl e & biafuncior of Farmees
] NG
[Meatre ¥ Pe dagras covectr — = Checkh Tw loliowing cormectors  —————= Fepeir
-z Bad Boad
| Wl bt el | 18] B SO0y o
i - L) _-3
k“‘: Gysie— ooty | lh“m '—-MHW_IIIF-
| o By B SRR SR A e

g |

MNE NG

‘ H' LA M) A M A B

:Tnn o B dAgRoEE connscior # the following connetior i el
Canlinuity babwaan taminal (4), (5] and 0k
L1 44 ‘ (e

OdC:  Cominuity | |mmmm |—- Enmck iha hiwmas s s twsen B diagno-

O = #id gonnECior ard tha aarth, and megain
¥ nacasinry

! NG

[Creck wouble symptom, |——————={ Rapiaca the MUT-IL |

I T T L L



TCL - Troubleshooting 13C-15
inspection Procedurs 2
Communication with the MUT-II Is not  Probable cause
{Communication with TCL-ECU only Is not
¥ rw MUT et communicale wil Ba TOL-E0U II--FI:: m:ﬂuﬁuﬂﬂ-
N ROy T Tw TOL deagoss e @ o be TOL e BT l. “'mﬂ"ﬂuﬂi‘l’

O T T TR TR T T T O R R PR PR PR PR PR PR P T P )

Msdsurs  dagross cormecor B-11 Crics e iaiicesing CoMTSCTNE t——*“

e TOL-ECU comcsw B-T1 11, BT, B=-T

* Decowes e covec o o
s E P e mie "

" w-_'-h | Chach Foutie symptoms Chach Pw Parmess Ditwesn Ta TOL-
Ol Contrufy ECU sl dagnosis cormecior, and e |
TCL-ECU wice '.'l': 7 A |
Dimgnosis conmecicr sde 1 7

1rm
NG

Maasurs ot TCL-ECL connector B-T1, ——————u{ Chock the lollowing connectors:  ————= Rapalr

® [imcorned e connecior and | B-T2, B-™
I'Er-nlhhl'nulidt ot

» i

& ‘Yollmge beteann [45) andbody aarih I
oK 'Il.'l'u'n'rn[u:] | Chack frouble sympioms

.'CH rHﬂ




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

imdicator bamg buls.

Tha maln caves v an apan cireul in e indicatar cireult becsues of @ burnt.out | =

Malfunction sl harmean or oornoabss
® Maluncion of TCL-ECU
* Malfunction of Indicator lamp bul

the igniticn switch i 81 ON position? |

Mo
Do plifnes wiarmirg |arm ps BUminas whean je—————

oK

Chesch the foflowing connectors:
B-7T. C-06, C-04, E-—ﬂ-ﬁ. B-44

—————= Chack frouble symptom

™ *HG
1 NG
Check the following connactor: = Rapalr Repalr
B-77
"DH:
| Ehack trouble symplom. |
L NG
X NG

tinaSon melsr and ihe TUL-ECLL

| DE
T

burmt out.

|
| Replace the TCL-ECU. |

Inspection Procedure 4

- MG
Chack f & TCL inclcator lamp bulb s —

| Check he hamess between the com- — = Repair

== Fapiace 1 lamp bulb.

I NG
T

| Check fhe hamess betwesn the com-
| binatian mater and the jumstion block,

| and repair if necassary,

the ignition switch Is ON.

One of the TCL indicator lamps does not lluminate when

Probable cause

Because the TCL indlcaion wiliss shanad power supply drewits, i one of She Indicator
lamps b llumirated, e power supply clroult can be judged to be nomal,

ewrm o n

& Open cecul I indicatar lamp power supoly crcu,
& Buyrnd-ad indicator lamp bulb

— L]
15 1@ bulb of he non-Auminased indica- |————| Asplace the lamp bulb.

|I:u'h1'r.|:|r|urrnaj'i' |
ﬁrj%ﬁn—m—f

Measura ai the TCL-ECGU conmecior -—-—I HAaplace tha TEL-ELCU

B-T0.

0K

® Disconnect e connecior  and
1. Yonage batvan tenmin (18 oK
: 1. NGE =
and body aarth % Check the following connecior: I—ﬂ'mmmnuﬁmmnm
2. Voltags between feminal (18} 8-70 engine coniral relay and the TCL-ECL,
and body earth l”ﬁ and repalr If necessary,
OK: Systam voRage
2 NG Repalr
: QK MG
| Check the following connectors:  ————— Chack trouble symptom | Chaeck the harness botwaean the com-
B-m0, B-77, C-08 bination meser and |a TCL-ECL, ard
*HG repair o MHICEERARY,
FRapair

S

nﬂl

1

I I
1

A T ) ) T
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TCL - Troubleshooting 13C-17

inspection Procedure 5

e TCL OFF indicator lamp remalns llluminated even | Probable cause
after the engine Is started. |

* TCL OFF indicator lamp flashes after the engine is |
started.

The TEL-OFF indicatar 5 aiso used q.ﬂmﬂﬂﬂhﬂi&.ﬂﬂﬂﬁhlﬁﬁm | & Malunstion of athed gpetam reiated 1o e TCL

abnormality, this indicator wil Puminaie or Nash. | Malunction of hamess o connecior
Ha

s the diagnosis code nommal? To trouble sympiom inspeclion proce-

(I8 communicaticn with tha MLIT-10 pos- dura 1

slkra ) (Rafer o P.A3C-14.)

*‘r‘u

Y

Does e TCLOFF Indicatoriamp swiich (————— Flaplace the TCL-ECU ]

| off when TGL-ECU connector B-70 s
| disconnacied?

I 411:'

& — N
Check the lollowlng connactors: —o=| Check Fouble sympiom, |—-Cnmm-mbumntrum-
[E-nﬂ. B-77, B-TD g | pination meter and the TCL-ECL, and

lm] repair If necessary.

Repair

Inspection Procedure 6

TCL indicator lamp remains llluminated even after the | Probable cause
engine is started. _
The TCL irdicaior lamp only lluminates whila the engine is running i the TCL & | = MafurcSon of TGL Indicator powor supply circull

oparating, & Mafunciion of TGL-ECL
= Mafunciion of harmess or connector

M
Doss the TCL indicator remain lumi- | | Raplace the TCL-ECU. |
nated whan TCL-EGU connaciar B-70 |
is discenmected and the ignition swich ;

is wmed 1o ONT
1 b
oK Y LE] :
Chack the lollowing conneclons: 1'4---| Check rouble sympsom, |—-- Chack the harness babwean te com- |
c-08, B-77, B-70 g I bination metar and me TOL-E5U. and |
J.HG : | rapair @ nocessary. |
Rapair



-
FaRrcRon B T el BeRTh orml o e TOL-EDU - afncton of i
& aforcion of

B

(=14
G : S TR | Wil
| Eaubils wymiplom =
: ECU and tha TCL switch, and betwean
e TCL swilch and the body sarh

K

TOL switch companant inspaction (Re-
far to P.130-28)

Inspection Procedure 8

e« TCL Wuminates in the TCL operation range, but | Probable cause
torque is not reduced.

¢ Engine cutput is reducad in the TCL non-operation
range (TCL indicator lamp does not illuminate) and
starting and acceleration performance is poor. |

caEes Bt I T Bbove Te SCTCE S § erml a0 e Cass 8 ooty

“
il
1[‘

-l

|
g

|
As the cause s probably 2 maffuncion of the vacUUm BCLSIDN SYSIEm. CATy oul inspecson of e following #ams
(]

mmmmwmuW1n On-velice Serwce.)
Ventiiation solencid vaive operation inspection (Refer 1o GROUP 13A - On-vehicle Service.)
Disconnected or mis-connected vacuum hose inspection (Refer 1o GROUP 13A - On-vehicle Service )
Throttle ink operation inspection (Refer 1o GAOUP 13A — On-vehicle Service.)

Vacuum tank inspection (Refer o GROUP 13A - On-vehicle Service.)

Alr cleangr glement blockage inspeciion

Sioceee] B Searer s

““ug

A O ) l\' S S ) ) ) N T ) ) A T A A
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13C-20 TCL - Troubleshooting
Mo Chech iterm Check condition Mormal conginen
7 ECU power suppiy | lgnition swilch: ON |ﬁrﬂluﬂq¢
n Front ngnt whesl | Engine running JET T —— Py
speed sensor Selector lever posion: D [m:mm Py
2 Frort af wresl Engre nonrg | Vehicle siopped | 0 kemvh
speed MONS0F Selector lever posiSon: D |m'mm Py
a3 Rsar rght whesl Engne nunring iwmu 0 ek
BOReT SENS Selacior lever posfion: D Driang &t 40 kem/h 40 ke
34 | Rear lefl whee! Engine running Vehicie stopped 0 kmh
Epidd BEMEOT Selector lever position: D Driving at 40 km/h 40 lenh
40 Engine speed ignition switch: ON Engire: idling
displayed on the
MUT-11 and tachome-
tar are identical
ad Steering angle Staaring wheal position Tumned 80° to the right R 80 deg
Ignition awdch: ON Tumed 80° to the lef L 90 deg
45 Steering straight- Steering wheel position Irnmadfm*r after ignitton | OFF
ahaad peint Ignition switch: ON switch is ON
laming Immediataly after oty oN
driving
51 Siip control TCL switch: ON TCL indicator lamp oN
Driving on low frictional diumirated .
Erlm“:nlnrl:nd TCL indicator lamp OFF
| switched off
Driving on winding road - dumnatec
TCL inchcater lame OFF
swached off
T4 M?sﬂ:ﬂ Steerng whee! DoSHOn Neutral postion LOW
- Engne iding Slaenna wesss trred HIGH
| 90* from neutral posftion
75 - Sieenng whee! poston  Steenng whes! tmed HIGH and LOW
sangor (5T-1) ignition switch: ON siowly 1o lef! display ahematety
76 W Steering whoel position Sweering wheal turned HIGH and LOW
sensor (5T-2) lgrtion switch: ON siowdy 1o right display ahemately
81 Engine model Ignition switch: ON BA12
a2 Valve type Ignition switch: ON DOHC
83 Agpiration type Ignition switch: ON WA
84 Engine classifica- Ignition switch: ON MIVEC
ton

AL T T T T T T A
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13C-21

lu.m Check item Measyremant condibon MNormal condition
2 Dhagrwcsis control | Whan MUT-Il s connocted OV
3 TCL ON switch | igriion switcit ON 0-2V
TCL switch: Prassad o ON soe
| igniBion sweich OM Baftary voitage
| TCL switch: Rsleasad
4 Engine-ECU data communication | Engine: idiing Onter Taan 0V
Earth Ignition switc: ON ov
8 Diagnosis data input When MUT-1I is connected Serial communica-
tion with MUT-11
When MUT-I1 is not connected 1Vorless
-] TCL OFF switch Ignition switch: ON 0=-2V
TCL awitch: Pressed to OFF side
Ignition switch: ON Battery vollage
TCL switch: Aeleasad
10 Engine-ECU data communication | Engina: idling Other than 0 V
" Wheel speed sensor input (rear ieft | Engine: idiing, Vehicle siowly moving forward | Flashes betwean 0
wheeal) vV and approoc. 5
12 Sieering wheel sensor (5T-1) input | ignition switch: ON Flashes betwesn 0
Stpenng whes! wmad siowly V and approx. 3V
21 TCL-OFF indicator Igniton swiich: OM Batwery volage
Incicator Exfinguished
Ignition peiich: O D=2V
Inchcator. Bumansted
=2 TCL incicator ignition switch: ON 0-2V
incicator Buminaied
ignition switch: OM Baftery voitage
indicator. Extinguished
24 Wheel speed sensor input (fromt | Engine: kdling, Viehicie siowly moving forward | Flashes between 0
laft whael) W and approa. 5V
25 mmmm{ﬁm'm:mmummwmm Flashes betwean 0
right wheal) V and approx. 5V
a7 Stop lamp switch input Ignition switch: OM 10-12V
Brake pedal depressed
Ignition switch: ON o-2v
Brake pedal refeased
] AT-ECU data communication Engine: idiing Othar than 0 V
30 ECU power supply Ignition switch: ON Battary voltage




p 20
13C-22 TCL — Troubleshooting T
Terminal | Check item Keasuwrement condition Mormal condition —‘_
Mo,
N Earth Ignition switch: ON o ——
3z | ignition switch 1G2 Ignition switch: ON Battery voltage
33 | Steering wheel sensor (ST-2) input | Ignition switch: ON Flashes between 0 | "
Stearing wheel tumed slowly. | V and approx, 3V
34 | Steering wheel sensor (ST-N) input | Engine: Idiing 0.5V of less —_—
Steering wheel in straight-ahead position
Engine: idiing 25-35V ——
Stearing wheel turned 90* from b
straight-ahead position 2
38 Wheal speed sensor input (rear | Engine: Idling, Vehicle slowly moving forward | Flashes batwaen 0 —_—
right wieel) W and approx. 5
28 APS output Ignition switch: ON 45-55Y ;_
Accelarator pedal fully depressed
Ignition switch: ON 04-1.0V —
Accelerator pedal refeased =
a3 ABS fail signal During ABS fail 0-2v —
_WhanAESEunmnaJ 1M0-18YW
-
40 AT-ECU data communication Engine: Idling Other than 0V _—
41 ECU back-up power supply Ignition switch: OFF Battery voltages
42 Earth Ignition switch: OM n Ry

AREA\ B\ I |

)
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TCL = On-Vehicle Service 13C-23

ON-VEHICLE SERVICE

SYSTEM CHECK USING THE TCL INDICATOR
LAMPS

Pmes the TCL switch and check ¥ sach TCL indicator lamp
fluminates or Switches off.

| TCL OFF indicator (A) | TCL indicator (B)
Switch goes not Tum the ignition swilch o the ON position. | O | O
— Start the angine. | x | =
TCL OFF mode Engine is iding. a =
TCL ON mode mmmaaummamlmur Na illumination -
NOTE

O: Muminated, 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
4
5

Connect the MUT-11 1o the diagnosis connector.
salactor lever 10 P range <A/T>, or move the

actuator test is the accelerator pedal should
be released quickly after t has been depressed.
NOTE

The TCL-ECU will output a “request torque: 0" signal
to the engine-ECU for 3 seconds while the actuator test
is baing carried out, and tha TCL OFF indicator will
fluminate during this tima,




13C-24 TCL — On-vehicle Service

<When not using the MUT-[I=

T+
2.

Turn the TCL switch to OM.

Placa the front wheels onto a speedometer tester or a
chassls dynamo and start the engine. (The front wheals
may also be jacked up)

Move the shift lever to 18t position <M/T> or the salactor
lever 1o D range <A/T>.

Check to be sure that the engine speed is restrained
when the accelerator pedal is depressed,

NOTE

If the following symptoms occur when the accelerator

pedal is depressed, refer 1o "Troubleshooting®.

(1) if the TCL indicator lamp does not illuminate.

{2) If 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
Refer to GROUP 35A — On-vehicle Servica.

WHEEL SPEED SENSOR CHECK
Refer to GROUP 35B — On-vehicle Service,

[ ABEA LIS AN AENNYE LI LR L
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TCL — TCL Switch 13C-25
TCL SWITCH
REMOVAL AND INSTALLATION
Removal steps
1. Instrumeant panel switch
2. TCL switch
INSPECTION
TCL SWITCH CONTINUITY CHECK
Switeh position Tarminal Mo,
1 (213|868 |4 |—-|F8
ON o0
|| Neutral I C'—"‘@‘l'{}
OFF | O10 ]

TCL INDICATOR LAMP CONTINUITY CHECK

1. Remove the combination meter.
{Refer to GROUP 54 — Combination Meter.)

2. Check the coniinuity between each tarminals.

Indicator lamp Tunan_a]r['-I_-n_

23 40 41
= e
TCL OFF o1t 9]

3. If there is no continuity, replace the indicator lamp.



13C-26 TCL - TCL-ECU

TCL-ECU
REMOVAL AMD INSTALLATION
Caution

Be careful not to subject the SAS-ECU to any shocks during removal and installation of the TCL-ECU.

Pre-removal and Post-Installation Operation
# Radio and Taps Player or Radio Plug Remgoval and
Installation (FRedar to GROUP 54.)

5 Nm TCL-ECU
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ENGINE
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14-2 ENGINE COOLING — SealantaOnvenicis Service
SERVICE SPECIFICATIONS
hams Standard value Limit
Hlﬁﬂumpmmﬂa | 74-103 .7}
| Range of coolant antiresze concentration of radigtor % | 30- 80 -
Thermostat | Viive opening temperature of fhermostat °C | 821 1.5 .
1meﬂmﬂ | 85 | -
| vaive i (at 85°C) mm 8.5 or more |-
LUBRICANT
e | Quannty ¢
HIGH QUALITY ETHYLENE GLYCOL ANTIFREEZE 1355
SEALANTS
Itams Eﬁpldiﬂﬂm Remarks
Cylinder block drain plug lﬂﬂLﬂﬁquliTiﬂw Drying seaiant
Water o | Mitsubashi Genuine Parts No MDSTO389 or | Semi-grying seaiant

Iﬂ:nhﬂlll

|.

'\ A A A R M

Ak

ON-VEHICLE SERVICE

RADIATOR CAP OPENING PRESSURE CHECK
Standard value: 74 - 103 kPa
Limit: 64 kPa

ENGINE COOLANT LEVEL CHECK

1. Confirm thal the condense tank coolant level s batween
*FULL® and "LOW".
2. Check that there is no foreign matter in the coolant.

CONCENTRATION MEASUREMENT
Standard value: 30 — 80 % (allowable concentration range)

Caution
if the concentration of the antifreeze is below 30 %, the
anti-corrosion property will be adversely affected. In
addition, if the concentration is above 60 %, both the
-ﬂ-ﬂ-ﬂﬂum-lm
affecting the engine adversely. For these reasons, be
sure o maintain the concentration level within the
specified range.

1L Ot L I"h l“\ n\ ”u

1.I 1'I I‘I‘
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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 Ramove the drain plug from the cylinder block 1o drain
the angms ook

i

¥
T
o

5. Coat the thread of the cylinder biock drain plug with the
specified ssalant and tighten to the specified torque
sealant:
3N Nut Locking Part No. 4171 or squivalent

:
23
E
:

munkupmﬂuFULLﬁnu
Quantity: 6.5 ¢

AAEREE

8. Install the radiator cap sacuraly.
10. Start the engine and warm tha engine until the thermostat

opens.

11. After the thermostatl opens, race the engine several timeas,
and then stop the angina.

12. Cool down the engine. Slowly pour the engine coolant
into the mouth of the radiator untll the radiator is full,
and pour also info the reserve tank up to the FULL lina.



14-4 ENGINE COOLING -~ Thermostat

THERMOSTAT
REMOVAL AND INSTALLATION

Semods 8 FEELERoT

i- hmm.ukrﬂ-h_“i

FAaciator iower hose connection A4 3 Thermostat

REMOVAL SERVICE POINT
4Ap- RADIATOR LOWER HOSE DISCONMECTION

After making mating marks on the radiator hose and the hosa
clamp, disconnect the radiator hose.

INSTALLATION SERVICE POINTS
A« THERMOSTAT INSTALLATION

Install the thermastat sa that the jiggle vaive is facing straight
up.

Cautlon

Make absolutely sure that no oll Is adhering to the rubber
ring of the thermostat. In addition, be careful not to foid
over or scraich the rubber ring when Inserting. If the
rubber ring |s damaged, replace the thermostat

AL

AL
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ENGINE COOLING — Thermostat 14-5

p-E-« RADIATOR LOWER HOSE CONNECTION

1. Insart each hose as far as the projaction of the water
et fitting.

2. Align the mafing marks on the radialor hose and hosa
clamp. and then connect the radiator hose.

INSPECTION
THERMOSTAT CHECK

1. Immerse tha tharmostat in water, and heat tha water while
stirring. Check the thermostal valve opening temperature.

Standard value:
Valve opening temperature: 82+=1.5°C

2. Check that the amount of valve lift is at the standard
valua when the water |5 at the full-opening tamperature,

Standard value:
Full-opening temperature: 85°C
Amount of valve lift: B.5 mm or more

NOTE

Measure the valve height when the thermostat is fully
closed, and use this measurement to calculate the valve
height when the thermostat is fully open.



14-6 ENGINE COOLING - Water Pump -

Removal steps

1. Camshaft sprocket (Reter 1o GROUP 3. Engine support bracket
11A—Gﬂ'nurl-lnulﬁuﬂ'éa A 2 Water pump -

2. Timing beft rear center cover (GROUP -
11A - Cylinder Head Gasket) -

INSTALLATION SERVICE POINT
p-A4WATER PUMP INSTALLATION

1. Squeaze out the sealant from the gasket surface =
completaly with a gasket scraper or wire brush.

2. Apply a continuous bead of the specified sealant. Bae
careful not to apply the sealant to the places other than

the specified places.

Specified Sealant:
Mitsubishl Genuine Part MNo.MD97038%9 or -
squivalent

3. Install the watar pump within 15 minutes (while the ssalant =
is still wet). =

'I [
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ENGINE COOLING — Water Hose and Water Pipe

14-7

WATER HOSE AND WATER PIPE
REMOVAL AND INSTALLATION

Pre-removal and Post-inatallation Operatlon
= Enging W-E?mmﬂwﬂm
o F1d-3
- r Clamner cover and Al inlake Hose Assamby
Removal mnd installsbion

brg >




14-8

ENGINE COOLING - Water Hose and Water Pipe

REMOVAL SERVICE POINT

<4Ap RADIATOR UPPER HOSERADIATOR LOWER
HOSE DISCONNECTION

After making mating marks on the radiator hosa and the hose
clamp, QISCoNNeCc e rosior hose.

INSTALLATION SERVICE POINTS
p-Aq O-RING INSTALLATION

Insart the O-ring 1o the water inlst pipe assembly and coat
the outer circumierence of the O-ring with waler .

p-B« RADIATOR LOWER HOSE/RADIATOR UPPER
HOSE CONNECTION

1. Insert each hose as far as the projection of the water
inlet fitting or water outlet fitting.

2. Align the mating marks on the radiator hose and hosa
clamp, and then connect the radialor hosa,

[\ KL L) A

L CONT U U U

oy |1i
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ENGINE COOLING — Radiator 14-9

RADIATOR
REMOVAL AND INSTALLATION

Pre-removal operation Pnt-h-illﬂrun Operation

Ty R AT T B Rk R e

Ramoval — Onew arvice. )
L] .ﬁ.lr Cleanar cover and Air Intake Hosa Assambly
Installation

Removal steps

1. Drain plug 10. Radiator assambly

2. Radiator cap 11, Lowear inswator

4. Cwverflow hose B 12. Transmission fluid cocler hose and

4, Reserve tank pipe assembly <A/T>
A p-A«] 5 Radiaior upper hose 13. Condensar fan motor assemaly
Ap p-A« B Radiator lower hose 14. Radiator fan motor assembly
4B 7. Transmission fluid cooler hose con- 15. Fan

nection <AT> 16. Radiator fan motor
B. Bolt <A/T> 17. Shroud

9. Upper insulaior



14-10

ENGINE COOLING - Radiator

REMOVAL SERVICE POINTS

«4Ap RADIATOR UPPER HOSERADIATOR LOWER
HOSE DISCONNECTION

After making mating marks on the radiator hose and the hose
clanp, disconmec he raoiaEor hosa,

«4Bp TRANSMISSION FLUID COOLER HOSE AND
PIPE ASSEMBLY REMOVAL

After disconnacting the hoses from the radiator and the
transmission, piug all of the plpes and hosas to prevent dirt
and other foreign objects from getting Inside.
INSTALLATION SERVICE POINT

p-A« RADIATOR LOWER HOSE/RADIATOR UPPER HOSE
CONNECTION

INSPECTION
RADIATOR FAN MOTOR CHECK

Chack that the radiator fan oparates when applying the battery
voltaga betwean the terminals 1 and 2 of the radiator fan
mator connactor.

"l-
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15-1

INTAKE AND
EXHAUST

CONTENTS
GENERAL SPECIFICATIONS ................ 2 EXHAUST MANIFOLD .........ccovvvninnn, 7
BPECIAL. YO ¢ csansnssunamsmimnns rmss 2  EXHAUST PIPE AND MAIN MUFFLER ...... 8
ON-VEHICLE SERVICE .........cccvuunnnn. 2  CATALYTIC CONVERTER
Vbl Inkasitort Coritrol Brstasy Ehadk ; o P A REFER TO GROUP 17
INTAKE MANIFOLD ................. — a




Service SpecificationaSpecial Tool/

15-2 INTAKE AND EXHAUST — On-vehicie Service

SERVICE SPECIFICATIONS

Merms

Sancard value Lermit

| 0-1ord5-55 -

Tl

and botween terminals | 105,000 rimin

terminals Mo.2 and Noud, I&Hﬂwﬁuhmnﬂm 1.5 = 4.0 (a moment) -

MNo.4 and Ne.3) V
E&.000 rimin

O1lord5-55 -

VIC servo coll continuity | Between terminals Mo.1 and No.2 | Continuity (Approx. 5 — 350 at 20°C) | -

Alr intake plenum, intake manifold mounting face distortion 0.15 mm or lass 0.2 mm
SPECIAL TOOL
Tool MNurmber Mama L=e
| check (intake ar contol vaive
g

ON-VEHICLE SERVICE

VARIABLE INDUCTION CONTROL SYSTEM
CHECK
SYSTEM CHECK

1. Disconnect the intake air control valve position sensor
oonnector.

2. Connect the spacial ool (test harness sat) between the
disconnected connectors. (All of the terminals should be
connected.)

3. Connect the voltmater between the terminals No.2 and
No.3 of the intake ar control vale position sensor, then
maasura the voltage. Also, measyre the voltage between
the terminais No.4 and No.3 by the sameé manner.

Standard value:

Engne condion Voltage (V)

g O-1or&5-558
Gradually rise the engine | 1.5 - 4.0 (a momant)
speed up to 5,000 rimin

l‘l I‘i I‘\ I‘l l‘l. l‘h I‘t l‘n I"
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INTAKE AND EXHAUST - On-wvehicle Service

VIC sarvo connector | [

AFUIZTF
i dm L3
6
) %(EZ% L
I
Cloped Open

TINOIDS

Engine condition
5,000 rimin 0=1ord5-55

VARIABLE INDUCTION CONTROL (VIC) SERVO

1.
2.
3

Disconnect the VIC sarvo connactor.
Remove tha air intake hose from the throftle body.
Check continuity of VIC sarvo coll.

Standard value:
Tarminal Continuity
Batwesn No.1 and No.2 Continuity
(Approx. 5 35 Cx at 20°C)

Fully open the throfie vaive.

Apply a voltage to the VIC servo connector terminals,
and check that the control valve of the VIC servo operates
amoothly,

Caution

The voltage should be DC 6V or less. If a high voltage
Is applied, the VIC servo gear may lock.

Replace the air intake plenum assembly i there s no
continuity or the control valve doas not operate smoothly.
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INTAKE AND EXHAUST — On-vehicle Service/Intake Manifold

15-4

7. Install the air intake hose.
B. Connect the VIC sarvo connector.

INTAKE MANIFOLD

REMOVAL AND INSTALLATION

Coolant Drirng
o GROUP 14 - On-wahiche Servcs §
134 - On-vekicis Serecs )

Pre-removal Operation
{Reder 10
#  Ar Csarer FRemovsl

: u_
m bl
e o
s
e mm:
A0

MMM mmm

111#51?!9ﬂ



INTAKE AND EXHAUST - Intake Manifold 15-5

BOSE0G34
Dalivery pipe
2]
SRR SRR
i0-rimg
High fressus fusl hoss
[ ESLE ]

IS TS T Y TS PO TS TS PSR TR PO T O PO P PO P P P 1 P VPO PR PR §

Engine ol
A=
i

manficid gasket

23
24
25
26

e
A 25 Intakn

INSTALLATION SERVICE POINTS
A« INTAKE MANIFOLD GASKET INSTALLATION

install gaskat with is protrusion in the position illustrated

pB4HIGH-PRESSURE FUEL HOSE INSTALLATION

1.

When connecting the high-pressure fuel hosa to the
delivary pipe, apply a small amount of new engine ol
to the O-ring and then insert the high-pressure fuel hose,
being careful not to damage tha O-ring.

Caution

Be careful not to let any engine oll get into the delivery
pipe.

While tuming the high-pressure fuel hose to the left and
right, install it 1o the delivery pipe.




15-6

Front of vehicie

pCoAIR INTAKE PLENUM GASKET INSTALLATION
install the gasket with @S protrusion in the position llustrated.

INSPECTION

Check the following points: replace the part f a problem is
AIR INTAKE PLENUM, INTAKE MANIFOLD CHECK

1. Check for damage or cracking of any pan, and replace
the defective parts.

2. Check for obstruction of the negative pressure (vacuum)
outlet port, and clean i necessary.

3. Using a straight edge and thickness gauge, check for
distortion of the cylinder head installation surface.
Standard value: 0.15 mm or less

Limit: 6.50 mm

) GBS Y AN KT R R DY A M B

L L] UL £
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INTAKE AND EXHAUST — Exhaust Manifold

15-7

DWW Wb Wb

EXHAUST MANIFOLD
REMOVAL AND INSTALLATION

Pre-removal and Post-Inatallation Operailon |
® Front Exhaust Pipe FRemoval and Installation
(Refar io B15-22.)

T o

Removal steps

1. Exhaust manliold bracket A
2. Heat protecior

3. Exhaust manifold

4, Exhaust maniiold gasket




15-8 INTAKE AND EXHAUST - Exhaust Pipe and Main Muffler

EXHAUST PIPE AND MAIN MUFFLER
REMOVAL AND INSTALLATION

Pra.-remaval and Post-installstion Opesratlon
® LUndar Cover Ramoval and Instaillation

QSRO0TE

B15 18 Hanger Installation bolt tightening torque

oD ®

.}

13 Nm

Main muffler removal steps

1. Baolt

2. Gasket

3, Main muffler assembly

4, Hanger

§. Rear floor heat profectar paned

Center exhaust pipe removal steps

1. Bolf

2. Gasket

6. Self locking nuts

7. Gasket _
8. Canter exhaust pipe
8. Hanger

10. Balt

11. Gaskat

12, Catalytic convartar

13. Frant floor heat protector panel

Front exhaust pipe removal steps

10, Bolt

11. Gasket

14, Uxygen sansor
15. Self locking nuts
16. (Gasket

17. Front exhaust pipa
18. Hanger

m Y v v

L
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ENGINE
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16-2

ENGINE ELECTRICAL — Charging System

CHARGING SYSTEM
SERVICE SPECIFICATIONS

ems Limit | Pemark :
Alernator putput ine votage 0o V ’,mn.us |- |
AREmgtor output cument A |mammnm The nomimal output cument =
. | labsied on the afternator, |
SPECIAL TOOL
Tool Nurniber 1H-nl Uss
| MIB291518 ARermaon 1851 Checiang the atemator (S terminal voltage)
i harmess [#-pin connecior)

) LB L
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ENGINE ELECTRICAL - Charging System

16-3

ON-VEHICLE SERVICE

ALTERNATOR OUTPUT LINE VOLTAGE DROP TEST

Tarminal B +

This test determines whether the wiring from the

atternator "B terminal to the battery (+) terminal

(including the fusible line) is in a good condition

oF not.
(1} Always be sure to check the following before
the test
& Alternator installation
& Alternator drive belt tension (Refer fo
GROUP11A — On-vehicle Sarvica,)

® Fusible link

& Abnormal noise from the alternator while
the engine is running

(2) Turn the ignition switch off.

(3} Disconnect the negative battery cable.

(4) Disconnect the alternator output wire from the
altarmator “B" terminal and connect a DC test
ammeater with a range of 0-100 A in series
betwaan the “B" terminal and the disconnected

(5)

Battary

== il

SEND4EE

output wire, (Connect the (+) lead of the
ammeter to the “B" terminal, and then connect
the (-} lead of the ammeter to the disconnected
output wira,)

NOTE

An inductive-type ammeter which enables
measurameants to be taken without
disconnecting the altermator output wire should
be recommended. Using this equipment will
Ilessen the possibility of a voltage drop causad
by a loose "B terminal connection.

Connect a digital-type voltmeter between the
atternator “B" terminal and the battery (4+)
terminal, (Connect the (+) lead of the voltmeter
to the “B" terminal and the connect the (=) lead
of the voltmeter to the battery (+) cable.)



ENGINE ELECTRICAL - Charging System

valua displayed on the voltmeter at this time,
Whan tha value range is 40 A, the limit is max,
0.4 V

OUTPUT CURRENT TEST

SAEDALY

"l

L E

LN UL L LY LI Y L) L) L) L) L) L | B

‘l .'h

'



T T T TR TR T VO T T Y PO PO PRV VR PR PR R Y TRV POV TRV PR PR P

ENGINE ELECTRICAL - Charging System

16-5

This test determines whether the alternator output
currant is normal.
(1) Before the test, always be sure to check the
following.
& Altlamator installation
& Battery (Refer to GROUP 54.)

NOTE
The battery shoulkd be slightly discharged.
The load needed by a fully-charged battery
is insufficient for an accurate test.

e Alternator driva belt tension (Refer to
GROUP 11A — On-vehicle Sarvice.)

& Fusible fink

& Abnormal noise from the altemator while
the engine s running.

{2) Tum 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 range of 0—100 A in saries
between the “B" terminal and the disconnected
output wire, (Connect the (+) lead of the
ammetear 1o the “B" terminal. Connect the (=)
lead of the ammeter 1o the disconnected cutput
wire.)

Caution

Mever 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 fo  be taken  without
disconnecting the alternator output wire should
be recommended,

(58) Connect a voltmeter with a range of 0-20 V
between the altemator “B" terminal and the
earth. (Connect the (+) lead of the voltmater
to the "B" terminal, and then connect the ()
lead of the voltmetar to the earth.)

(6) Connect a tachometer.

(Refer to GROUP 11A — On-vehicle Service.)

(7} Connect the negative battery cable.

(8) Leave the hood open.

{9) Check that the reading on the voltmeter is equal
to the batiery wvoltage.

NOTE

It the voltage is 0 V, the cause is probably
an opan circult in the wire or fusible link batween
the alternator "B" terminal and the battery (+)
terminal.

{(10)Tum the light switch on to turn on headlamps
and then start the engine.

(11) Immediately after setting the headlamps to high
beam and tuming the heater blowar switch to
the high revolution position, increasa the angine

to 2,500 rfmin and read the maximum
current cutput value displayed on the ammeter.

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 carred out as quickly
as possible in order to obtain the maximum
current output valus.

® Tha currant output value will depend on
the electrical load and the temperature of
the alternator body.

e |f the electrical load is small while testing,
the specified level of currant 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.

e The specified level of current also may not
ba 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 alternator output wire is normal,
ramove the alermnator from the engine and
check the aliemator.

{13)Run the engine at idle after the test

{14)Turn the ignition switch off.

(15)Disconnect the negative battery cable.

(16)Disconnect the ammeter, voltmeter
tachometer.

(1T)Connect the ablernator output wire to the
aternator “B" terminal.

(18)Connect the negative battery cabla.

and



16-6

ENGINE ELECTRICAL — Charging System

REGULATED VOLTAGE TEST

i
3
{
:
%

(8) Connect a DC test ammeter with a range of
0-100 A in serles between the "B" terminal
and the disconnected output wire. (Connect
the (+) lead of the ammeter to the "B" terminal,
Connect tha (-) lead of tha ammeter to the
disconnected output wire.)

(7) Connect a tachometer.

(Refar 1o GROUP 11A - On-vehicle Service.)

to the battery voltage.
NOTE
t!lihaw_hnn_iﬂ cause is probably

engine speed to 2. 500 rimin

{13)Read tha valus displayed on the voltmeter when

the aflemator oulpult cument altemator
becomes 10 A or ess.

(14)if the woltage reading conforms to the value

in the voltage reguiation, then the wvoitage

H
il
;E
%

or of the alternator.

{15)After the test, lower the engine speed to the
idie speed.

(16)Turn the ignition switch off.

(17)Disconnect the negative battery cable.

(18)Disconnect the ammeter, wvoltmeter and
tachometer.

(19)Connect the alternator output wire to the
atemnator “B" terminal,

) LYY L) U\ D) LA L LI LB |
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ENGINE ELECTRICAL - Charging System

16-7

Voltage Regulation Table
Standard value:

Inspection terminal Vialtage regulator ambient temperature °C | Voltage V

lermenal "5" —20 14.2-15.4
20 13.8-14.9
B0 13.4-14.6
a0 13.1-148




16-8 ENGINE ELECTRICAL - Charging System

l-w

B terminal TELO1ED

STANDARD WAVEFORM

WAVEFORM CHECK USING AN ANALYZER
MEASUREMENT METHOD

Connect the analyzer spacial pattems psck-up 10 the altemator
B terminal

Observation Conditions
FUMNCTION SPECIAL PATTERNS
PATTERM HEIGHT WARLAEL E
VARIABLE imot |l:;nltﬂmtlm
PATTERN SELECTDR !F“ETEH
Engine speed | Curb icie speed

P TN

FELONY

Tima

FELOMIS

'} A} A
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ENGINE ELECTRICAL — Charging System 16-9

EXAMPLES OF ABNORMAL WAVEFORMS

NOTE

1. The size of the waveform patterns differs largely, depending on the adiustment of the varable knob
on the analyzer.

2. identification of abnonmal waveiorms is sasier when hee & 8 lerge output curment (reguiator is Not
operating). (Waveforms can be observed when the headlamps are Buminated.)

3. Check the conditions of the charging waming lamp (illuminated/not illuminated). Alsc, check the charging
system totally

Abnormal wrseliorms Probiemn Abnormal wiveforms Probiem
|m cause

Exampie 1 e Cpen Exampie 4 's  Shortin
| doce | stator ool

" Example 2 * Swoin | Bampes @ Open
Zoos SUDCEe.

mertary

diode

|
|
|
ATELDID ]

Exampile 3 ' ® Broken M m

wre in
m stator col ATELOV24

ATELDNZ2 Af this tima, the charging waming lamp
is dluminated.

ALTERNATOR RELAY CONTINUITY CHECK

1. Remove the alternator relay from the relay box inside
the engine compartmeant.

2. Set the analogue-typé circult tester to the 2 range and
check that there is continuity when the (+) terminal of
the tester is connected to terminal 4 of the altemator
relay and the (-) terminal is connected to terminal 2.

3. Next, check thal there is no when the (+) terminal
is connacted 1o terminal 2 and the (—) terminal is connectad
1o terminal 4.

4. [f tha continuity checks in steps 2 and 3 show a defect,
replace the alemator relay.
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ALTERNATOR
REMOVAL AND INSTALLATION
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DISASSEMBLY AND REASSEMBLY

e T 1. Aliemator pulley 8. Plate
B+ 2 Rowr +Chp A+ 9. Regulator assembly
3. Rear bear 10. Brush
4, Bearing retainer 11. Slinger
5. Fromt bearing 12. Rectifier
ﬁ 6. Fromt bracket 13. Rear bracket
7. Stator
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DISASSEMBLY SERVICE POINTS
+4Ap- ALTERNATOR PULLEY REMOVAL

Face the pulley side upward, fix the rotor with a work bench
and remove the puflay.

Cautlon
Use care so that the rotor is not damaged.

«{Bp- FRONT BRACKET REMOVAL

Insert a flat tip screwdriver, etc., in the clearance betwean
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 insert the
screwdriver too far.

Cp- STATOR/REGULATOR ASSEMBLY REMOVAL

(1) When removing the stator, remove the stator lead wire
solderad onto the main diode of the rectifier.

(2} When removing the rectifier from the regulator assembly,
ramove the soldered sections of the rectifier.

Caution

1. Usecare 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« REGULATOR ASSEMBLY INSTALLATION

After installing the regulator assembly, insert a wire into the
hole provided on the raar bracket while pressing in the brush
to fix the brush,

NOTE
The brush s fixed when a wire Is inserted, making rotor
installation easier.

"-.
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ENGINE ELECTRICAL — Charging System 16-13

BENDED

JENOZ08

JENOQ209

B« ROTOR INSTALLATION
After installing the rotor, remove the wire used to fix the brush.

INSPECTION
ROTOR CHECK

1. Check the continuity betwean the rotor coil slip rings,
and replace the rotor if tha resistance value is not at
the standard value,

Standard value: 3 - 5 0

2. Check the continuity between the slip ring and cora, and
if there is continuity, replace the rotor.

STATOR CHECK

1. Check the continuity between the coll 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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BRUSH CHECK

1. Measure the length of the brush protrusion shown in the
iliustration, and replace the brush i the measured value
is below the limit valua,

Limit: 2 mm or less
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STARTING SYSTEM
SERVICE SPECIFICATIONS

e

SIMNCAT vaie

Pirson gag mm

05-20

Commtaion ouler coameier mm

284

Commutator runout mim

03

bl
28
oos
02

ol wira

BAEQRTH

FELITS

Wb W W W W WWw Wbl

STARTER MOTOR

INSPECTION
PINION GAP ADJUSTMENT

2
3.

Disconnect field coll wire from M-terminal of magnetic
switch.

Connect a 12V battery between S-terminal and
M-terminal,

Set switch to "ON, and pinion will move out.

Caution
This test must ba parformed quickly (in less than
10 seconds) to prevent coll from burning.

Chack pinion to Sioppér clearance (pimon gap) with a
Fackness gauge.
Pinion gap: 0.5-2.0 mm

If pinion gap is out of specification, adjust by adding or
ramoving gaskels between magnetic switch and front
bracket.
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MAGNETIC SWITCH PULL-N TEST

1. Disconnect field coil wire from M-lerminal of magnetic
switch.

2 Connect a 12V batery between S-lerminal and
M-termunal
Caution
This test must be performed quickly (in less than
10 ssconds) to prevent coll from burning.

3. i pison moves out, then pull-in col s good. if it doasnt,
replace magnetic Swiltch.

MAGNETIC SWITCH HOLD-IN TEST

1. Disconnect fieid coil wire from M-terminal of magnetic
switch.
2. Connect a 12V battery between S-terminal and body.

Caution
This test must be performed less than
10 seconds) to prevent coll frnw'fumhn{h.

a. I.llnuilry pull out the pinion as far as the pinion stopper

4. ﬁapinlm remains out, everything is in order. i pinion moves
In, hold-In circult Is open. Replace magnetic switch,

FREE RUNNING TEST

1. Placs starer molor in a vise equipped with soft jaws
and connact a fully-charged 12-volt bahery to starier motor
as follows:

2. Connect a test ammeter (100-ampere scale) and carbon
pile Maostal in sanes with battery positive post and staner

position.

Connect battery cable from battery negative post to starter
molor

. Mhuummmlhbmmsmw
tha voltmater is 11 V.

7. Confirm that the maximum amperage is within the
spacifications and that the starter motor lums smoothly
and frealy.

Current: max. 90 Amps
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MAGNETIC SWITCH RETURN TEST

1. Disconnect field coll wire from M-terminal of magnetic
Switch.

2. Connect a 12\ battery batween 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 release. |f pinion quickly raturns to

its original position, everything is in ordar. If it doasn't,
replace magnatic switch.

Caution

Be careful not to get your fingers caught when pulling
out the pinion.
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DISASSEMBLY AND REASSEMBLY

12

AEAEOTE
Disassembly steps
1. Screw 12. Packing A
& [aF 2. Magnatic switch 13. Packing B
4. Startar cowver 14. Plata
4, Sorew 15. Planetary gear
5. Through bolt 16, Lever
6. Rear bracket &C: A 17, Snap ring
7. Brugh halder 18. Stop ring
8. Brush 19. Owerrunning clutch
9. Rear bearing 20, Intermal gear
B 10, Armature 21. Planetary gear holder
11. Yoka assembly 22. Front bracket
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DISASSEMBLY SERVICE POINTS

«Ap MAGNETIC SWITCH REMOVAL
Desconnect the field coll wire from terminal M of the
magnatic swilch.

«4Bp ARMATURE REMOVAL

When removing the armature, do not iosa the ball placed
at the end as a baarng.

«Cp SNAP RING/STOP RING REMOVAL

1. Using an appropriate wranch socket, push the stop ring
toward the overrunning clutch.

STARTER MOTOR PARTS CLEANING

1. Do not immerse the pars in cleaning sohvent. Immersing
the yoke and field coll assembly and/or armature will
damage insulation. Wipe thesa pars with a cloth only.

2. Do not immearse tha drive unit in cleaning solvent. The
overrunning clutch is pre-lubricated at the factory and
solvent will wash lubrication from clutch.

3. The drive unit may be cleaned with a brush moistaned
with cleaning solven! and wipad dry with a cloth.
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\ Stop ning

o "

Snapring  seuoais

1ENO302

1END296

REASSEMELY SERVICE POINTS
PA4STOP RINGSNAP RING INSTALLATION

Using an appropriste 100l, pull the siop rng Over the snap
fng.

INSPECTION
COMMUTATOR

1. Place the aqmature in a pair of V" blocks and check
the runout with a dial indicator.

Standard value: 0.05 mm
Limit: 0.1 mim

2. Measure the commutalor outer diamater,
Standard value: 20.4 mm
Limit: 28.8 mm

3. Check the undercat depth between segments.
Standard value: 0.5 mm
Limit: 0.2 mm

BRUSH HOLDER
Check the continuity batwean brush holder plate and brush
holder.

if there i no continulty, the brush hoider is in order.

LN LU LR TR DU LU D DO DO (R S LI LN L) LI &
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1END293
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H,__ Wear fimit line
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— 1END292
';b Mew brush
T Soldered
Pl iMake sure that
there i no
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— 1ENO295
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OVERRUNING CLUTCH

1.

Chack that the pinion locks when it is turned
counterclockwise and moves smoothly when it is turned
clockwise.

2. Check the pinion for wear or damage.

BRUSH

1. Check the brush for roughness 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
surface by winding sandpaper around the commutator.

3. When removing & wom brush by breaking with pliers,
use care to prevent damage to the pigtail.

4. Polish the pigtail end for secure soldering.

5. Insert the pigtall 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.
2,

Place armature in a growler.

Hold a thin steel blade parallel and just above while rotating
armature slowly in growler. A shorted amature will cavse
blade to wvibrate and be atiracted to the core. Replace
shorted armature.

Caution
Clean the armature surface thoroughly before
checking.

Check the insulation between each commutator segment
and armature coil core.
If there is no continuity, the insulation is in order.
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ARMATURE COIL OPEN-CIRCUIT INSPECTION

Check the continuity between segments. If there is continuity
the cod is in order.

IGNITION SYSTEM
SERVICE SPECIFICATIONS

'Y

|"‘

AL

L LA

AL

llems Standard Value | Limit Remark
Ignition Becondary coil resistance ko 1728 - - |
wmhummﬁmﬂ 0.1 or less - -
Spark plug cable resistance ki - max. 22 -
Spark plug gap mm 0.7-0.8 - Left bank
0.7-0.8 1.1 Right bank
SPECIAL TOOLS

|lm13u Tes! harmess st | igniwon primary voltape check

in

Al

installation
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BAEDZ294

GAED28%

BAEQZRE

ON-VEHICLE SERVICE

IGNITION COIL BUILT-IN POWER
TRANSISTOR) CHECK

Check by following procedurs, and roplace i thore is o
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

MOTE

An analogue-type circult tester should be used. Connect the
positive (+) prove (red) of the circuit tesier to terminal 2,
and negative (-) prove (black) of the circuit tester to terminal
1

Check the continuity between terminals 1 and 2 when current
is flowing and not flowing.

Voltage: 1.5V Terminal No.

1 2 3
When curment |5 S-eef-r (B
flowing Ot
VWhan currant is not
flowing

IGNITION FAILURE SENSOR CHECK

Use an analogue-type circult tester to check the continuity
betwean terminals 1 and 2, and that the resistance is within
fhe 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



16-24

ENGINE ELECTRICAL - ignition System

Plug gao gauge

Waazurerert Jrecioe

AOLDLEY

gFﬁHKFLUGEHEﬂLCLEAHIIﬂAHD
EPLACEMENT

<Loft banic

1. Check for bumed out slecirode or damapad insudator
Check for even buming.
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 range.

Standard value:
Mammr | Moced | Stancard vaiue (mm)
NGK | BRRTENC-N 07-08

<Right bank:=

NGK |F'-FFI?H 0.7-0.8 1.1

Refer to GROUP 13A - Troubleshooting.
CRANK ANGLE SENSOR CHECK
Refer io GROUP 13A - Troubleshoofing.
DETONATION SENSOR CHECK

Check the detonation sensor circuit if self-diagnosis code
No.31 Is shown.

NOTE

For information concemning the self-diagnosis codes, refer
o GROUP 13A — Troubleshooting.

() RN L ) L B
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ENGINE ELECTRICAL - Ignition System 16-25

WAVEFORM CHECK USING AN ANALYZER

Ignition Secondary Voltage Waveform Check
MEASUREMENT METHOD
1. Clamp the secondary pickup arcund a spark plug cabla.

NOTE

(1) The peak of the ignition voltage will be reversed when
the spark plug cables of No.4, No.5, No.6 cylinders
are clamped and when the spark plug cables of No.1,
No.2 and Mo.3 cylinders are clamped.

{2) Because 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-
MNo.6 cylinder). However, wave observation is carried
out for the cylinder with the spark plug cable clamped
by the secondary pickup.

2, Clamp the spark plug cable with the Trigger pickup.

MOTE

(1) Clamp the spark plug cable for the No.1, No.2 or
No.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 be stable,
&0 this can be used as a reference for identification.
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STANDARD WAVEFORM
Dbservation Conditions

Funchon | Secondary
Panern hewgrt | agh for Low)
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Observation Condition (The only change from above condition is the pattern selector.)
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16-27

WAVEFORM ODBSERVATION POINTS

Point A: The height, length and slope of the spark line show the following trends (Refer to abnormal
waveform examples, 1, 2, 3 and 4).

Spaik fie Piuy gap | Condition of Compression | Concentration of | Ignition timing | Epark plug
glectrode force air mixture cable
Length | Long | Small | Normal Low Rich Advanced Leak
Short | Large Large wear High Lean Retarded High
| resistance
Height | High |lamge | Largewear | High | Lean Retarded High
| resistance
Low | Small Normal Low | Blich Advancad Leak
Slope Large Flug is fouled | — = - -

= Point B: Number of vibration in reduction vibration section (Refer to abnormal waveform example 5)

L TR ¥ PO PO PO PO PO PR ¥ PR PR PR Y TR Y PR Y TR Y PR

MNumbear of vibrations

Codl and condansar

Thraa or mora

Mosmal

Excapt abova

Abnarmal

Point C: Number of vibrations at beginning of dwell section (Refer to abnormal waveform example 5)

Mumber of vibrations Cooil
5—8 or highar Modrrial
Excapt above Aonormal

Point D: Ignition voltage height (distribution per each cylinder) shows the foliowing trends.

Ignition Plug gap | Condition of Compression | Concentration of | Ignition timing ' Spark piug cable
voltage elecirode force air mixture

High Large Large wear High Lean Retarded High resistance
Low Small | Normal Low Rich Advanced Leak
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EXAMPLES OF ABNORMAL WAVEFORMS

k/’“

ar#ani

Abnormad wavelorm ‘mm Cause of probeem
Exampie  Spark ine 8 hegh BNG ShOTL Spark plug oas 8 100 larpe.
-
LA gL
Exampile 2 Spark fine is low and long. and is | Spark piug gap is 100 smail
- imumuumu—tn|
—K—M ;ummmuamﬂl
| misfrng, |
|
e
Example 3 Spark fine I8 low and long, and |8 | Spark plug gap ks fouled,
sloping. Howaver, thera is almost no
> spark [ine distortion.
[ i
Exampie 4 Spark ine i and short. cable i nearty taling off
> :-:.lh:“hmﬂﬂ mum
and abnormal wanvedonm exampie 1

b

:

LAY LA | L MY L) A b



ENGINE ELECTRICAL - Ignition System 16-29

DETONATION SENSOR
REMOVAL AND INSTALLATION

Fumd Drescla
iRafar o

Pre-ramoval Oparation

a Poevenilion

LP 13A - On-vehicla Service.}

Fost-instaliatlon Operation
& Accealarator Gable adjustment

Refer io GROUP 138 - On-wehicle Service.)
. Leakage Chack

Removal steps

1
4 pAdq 2

Intake manifold
Refar o GROUP 15.)
tonation sensor

WYY YWwYLYWYYYWWWYWYU WY

ATBXOETT

REMOVAL SERVICE POINT

«{Ap- DETONATION SENSOR REMOVAL
INSTALLATION SERVICE POINT
p-ADETONATION SENSOR INSTALLATION

Always obsarve the specified tightening torgue, otherwise
the engine control will be influencad.
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CAMSHAFT POSITION SENSOR AND CRANK ANGLE SENSOR

REMOVAL AND INSTALLATION

Pre-removal and Post-Installation Operation
Timing Belt Cover Removal and |nslailation

(Aafer o GRAOUP 1A - Timing Balt.)

Removal steps
1. Camshaft position sensor
2

Spacer
3. Crank angle sensor
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EMISSION CONTROL — On-vehicle Service

17-3

VACUUM CIRCUIT DIAGRAM

Alr intake plenum Throttie body

rd

| solenoid vaha

[[DI'-.I: OPEM)
I
i Dy e e e BT
<\ahiclas with TCL= EAFO440
Vacuum hose colour
B: Black
G: Green
L: Light bhsa
- allow
= Hed for vahickes with TGL

VACUUM HOSE CHECK

1. Using the piping diagram as a guide, chack to be sure

that the vacuum hoses are cormectly connactad,

2. Check the connection condition of the vacuum hoses,
(removed, loose, etc.) and check to be sure that there

ara no bands or damage.
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EMISSION CONTROL DEVICE REFERENCE TABLE

Parts Airfiual | Blow-by
ratio gas rme-
| control Circula-

| system | tion sys-

i fem

g

3

E

Engne-ECU l

S SRS 9

m— e e 1 e ey

olololololololololo

175

17-7

Catalytic comvenor

17-7

NOTE
* Refer to GROUP 13A = On-vehicle Service.

EMISSION CONTROL SYSTEM CHECK

Caution
Check each system after engine adjusiment.
AIR/FUEL RATIO CONTROL SYSTEM CHECK (MPI)

Refer to GROUP 13A - On-vehicle Service.
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EMISSION CONTROL - On-vehicle Service 17-5

BLOW-BY GAS RECIRCULATION SYSTEM
Ajr intake planum

A PORLT

POSITIVE CRANKCASE VENTILATION SYSTEM
CHECK

el SR R

Remove the ventilation hose from the PCV valve.
Remova the PCV valve from the rocker cowver,
Reinstall tha PCV valve at the ventilation hose.
Start the engine and run at idle,

Place a finger at the opening of the PCV valve and check
that vacuum of the intake manifold is fedlt.

NOTE

At thizs moment, the plunger in the PCV valve moves
back and forth.

If vacuum is not felt, clean the PCV valve or replace
it.

PCV VALVE CHECK

1.

2

Inzert a thin rod into the PCV vaive from the side shown
in the lllustration [rocker cover installation side), and move
the rod back and forth to check that the plunger moves.
If tha plunger does not move, there is clogging in the
PCV valve, In this case, clean or replace the PCV valve,
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Engine spaad (rfmin)
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EMISSION CONTROL - Catalytic Converter/Canister 17-7
CATALYTIC CONVERTER
REMOVAL AND INSTALLATION
ARG

44 Nm

Removal steps

1. Oxygen sensor
2. Front exhausi pipe
3. Gasket

i
%

CANISTER
REMOVAL AND INSTALLATION

Remowval steps

1. Vapor hose 3, Canigtar
2. Purge hose 4, Candster bracke
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21-2 CLUTCH - Service Specifications/Lubricants/On-vehicle Service
SERVICE SPECIFICATIONS

lems | Standard value

Ciutch pedal height mm 1935 - 1965 =

Clutch pedal clevis pin play mm : 1-3

Clutch pedal free play mm §—13

Distance between the clutch pedal and the toeboard 70 or more

when the clufch is disangaged mm

LUBRICANTS
ltams Specified lubricants Cuantity
[ Clutch fluid Brake fiuid DOT3 or DOT4 As required
Push rod é&;;nbry Rubber greasa
TE —
Releasa cylinder |:H..I5|'i-ru|:! MITSUBISHI genLuine gram.a |
Part No. 0101011
Ciutch pedal height ON-VEHICLE SERVICE
CLUTCH PEDAL INSPECTION AND
ADJUSTMENT

1. Turn up the carpet, etc. under the clutch pedal.
2, Measure the cluich pedal height.

Standard value (A): 193.5 - 196.5 mm

Crawooo

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 boit.
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CLUTCH — On-vehicle Service

21-3

Cluteh pedal clevia pln play

B
Aiawoooz
Cluteh padal free play
14Wooo
Distance between the clutch and the

toeboard when the clulch s disengaged

LEL k]
aRDIITY

4,

Measure the clutch padal clevis pin play.
Standard value (B): 1 = 3 mm

If the clutch pedal clevis pin play is not within the standard
value, turn the push rod to adjust the play and use the
satting nut to fix the push rod.

Caution
Do not push in the master cylinder push rod at this
time.

After completing the adjustments, confirm that the clutch
pedal free play (measured at the face of tha padal pad)
and the distance between the cluich pedal (the face of
the pedal pad) and the toeboard when the clutch is
disengagad are within the standard value ranges.

Standard value (C): 6-13 mm
Standard value (D): 70 mm or more

If the clutch pedal frea 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
disassamble and inspact the master cylinder or ciutch.
Turn back the carpet, eic.

BLEEDING
Specified fluld: Brake fluld DOT 3 or DOT 4
Cautlon

Use the &

pecified brake fluid. Avold using a mixture of

the specified fluid and other fluld.
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CLUTCH - Clutch Pedal

CLUTCH PEDAL
REMOVAL AND INSTALLATION

Paat inatsiMina Mparstinn
Chutch Pedal Adjustment [Flader o P.21-3)

Removal stepa

1. Clutch master cylinder mounting nut
2. Maater oylinder mamber mounting nut

pin
support mamber and clutch ped-
¥

i

i

roturm Spring
pedal bushing

LU LIS LENE LB LU L LS LA LU LENNL LI CHNY L) LENL L) O L
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CLUTCH - Clutch Control

21-5

CLUTCH CONTROL

REMOWVAL AND INSTALLTION

Pre-removal Cperation
LAUGh Flud Uraining

& Clutch Lin

Speciiied greass:
MITSUBISHI genuing
ﬂrnu._Furt Ho. 0101011

18 Hm

Post-Installation O
& Lulen FRsg S

o Cluich Pedal Adjustment (Refer to F.21-2)

a B ”ﬂfﬂm to P.21-3)

Clutch master cylinder removal

sieps
1. Clevis pin

2. Clutch pipe connection
3. Clutch master cylinder

4. Sealar

12 Nm

Clutch master cylinder remowval
steps

5. Clulch pipe connection

6. Clutch release cylinder

Clutch line removal stepa



21-6 CLUTCH - Ciutch Control

DISASSEMBLY AND REASSEMBLY
CLUTCH MASTER CYLINDER

Caution
o not disassemble piston assembly.

&

.--_.,,..--""i ¢ e

“‘i-...;

-

&

Cluteh fluid:
| Piston repalr kit Brake fluid DOT3 or DOT4 Groase: Rubber gresse
Dsassembly stepa
1. Piston atoppear E. Assarvolr band
| TR | E.Pmnrmm 6. Aesarvoir tank
3. Piston assambly 7. Cluich master cylinder body
4, Reservoir cap
INSTALLATION SERVICE POINT
J_L pAgPUSH ROD ASSEMBLY INSTALLATION
% Sat the length of the push rod assembly o the shown
3 ll Q dimension to make the adjustment of ciutch pedal easer
Il
]
12 e
|

" e v
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P MANUAL
- TRANSMISSION

- CONTENTS
- LUBRICANT .....vvvievesrnsnnnnnnsssarmnns 2 Transmission Oil Replacemant ... ............ 3.
> SPECIAL TOODLS ....coovvrvunvernsssnnnsnns @ THAHEI.!IESIDHCGHTFIGL*”.......,.,...._J,
- Shift Levear Assembly . .....0covvenrnmnananan, &
e OMN-VEHICLE SERVICE .......ocvvuvnnnnsses 3

Trangmiggion il Check ., .. cocececriiiiiise. 3 TRANSMISSION ASSEMBLY ........c00nvuue 7
m,
—
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WARNING REGARDING SEAVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS] EQUIPPED VEHICULES ‘

i
—t WARNING!

— {1) Improper service or malntenance of any component of the SRS, or any SAS-related component, can lead to personal
Injury or death 1o service personnel (from Inadverient firing of the alr bag) or 1o driver and passenger (from rendering
- thae SRS inoperative),

(2} Service or maintenance of any SRS component or SR5-related componant must be performed only ot an suthorized |

MITSUBISHI dealer. |
{3) MITSUBISHI dealer parsonnael must thoroughly review this manual, end especially Hs GROUP 528 - Supplemental |
e Restraint System (SRS) before beginning any service or maintenance of any component of the SRS or any SRS-related |

companant, |

HOTE
- _I The SRS inshudes the Tollowing components: SRS-ECU, SRS waming lamp, air bag module, clotk spring and interconnecting
gt wiring. Other SAS-retaled companenis (that may have to be removedinstalled in connaction with SRS sarvice or mainianance) are
'_ indicated in the tabbe of condants by an asterisk (7). |

bemm——— o —_—




MANUAL TRANSMISSION - Lubricant/Special Tools

LUBRICANT
Thaem Specfed Loncant Quantty {
Trarmmsgon ol Hyposd piar ol SAE TSW = 90 or TSW - BSW | 2 2
condormeng to AP GL-4
SPECIAL TOOLS
Tool MNumber Nams Use
MBSOOTET End yoke holder Fixing the hub
G/ﬂﬁ |
MBSS063S o | Steenng Enicage T rod and and lower arm SSconnecion
| MB9S1113 | puller
| |
g |
GEMERAL Engine Iifusr Supporting the engine assembly during
SERVICE removal and installation of the ransmission
MZ203827
Q MBg991602 Foot assembly
i=| |
MEDYT 453 i Engne hanger

A B &

AR

" L



DWW Wb lhhlb by lylh

MANUAL TRANSMISSION - On-vehicle Service 22-3

Transmission oil

Fillar plug hole

ON-VEHICLE SERVICE

TRANSMISSION OIL CHECK

(1) Remove the oil filler plug.

2y Oil leval should be at the lowear portion of the filler plug
hole.

(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 REPLACEMENT

(1) Remowve the drain plug to drain oil

(2} Tighten the drain plug to the specified torque.

(3) Remove the filler plug and fill with specified oil fill tha
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 AP| GL-4
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

38

Shift cable and sslect cable
assembly removal steps

1, Split pi
2 cabla connaction

{Dpaﬂan compartment side)
3. Cl i
4 Shift cable connaction

s .

8 Sslect cable comnection
[Trensmission side)

7. Shilt cable connechon
g!:mmﬂJ

a it cabie and ssact Cabis

essermbry

Shift lever assembly removal steps

1. Spiit pin
2. Select cable connection
compariment sida)

| L) L) A

A LY L) LI LB G L |

L O O [

4 DB U DB (Ol D! U
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MANUAL TRANSMISSION — Transmission Control 22-5

INSTALLATION SERVICE POINTS

p-A«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 lever to the neutral position.

(2) For the transmission side, face the white and yeillow paint
marks on the shift and select cable ends to the snap
pins, and install the cablas,

(3) For the passenger compartment side, face the flange
surface of the resin bushing on the select cable end to
the spiit pin, and install the cable.

(4) Move the shift lever to all positions and check that the
operaticn is smoaoth,



22-6 MANUAL TRANSMISSION - Transmission Control

SHIFT LEVER ASSEMBLY
DISASSEMBLY AND REASSEMBLY

=

ADOROC 8
Disassembly sleps
1. Ball crank shaft 7. Bhift lever ball sheet
2 Crank 8. Shift lever sub assembly
A. Bushing 8. Shift lever bushing
4. Torsion spring 10. Shift lover control retainer
5. Spring siopper 11. Bracks! assembly
6. Cushion 12. Cable bracket

"won

|'|
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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 Oparation Posi-instalistion Operation

o Transmission 00 Draining (Pefer 1o P.22-3) Ergmnu Cover Installation (Fefar to GROUP 114
* Under Cover Removal - Timing Beit)

& Hattery and Battery Tray Removal Air Cleanar Assambly Installation
-
[ ]
-

Alr Claane Assambly ol
Front Exhaust Pipe Removal (Rafer to GROUF 15.)
Engine Cover oval (Refer to GROUP 114 -

Timing Bedt.)

Transmission OF Supplying (Fefer o P.22-3,
IF?I“ Exhausi Fips Instalslion (Fefer o GROUP
Shi Lever Oparation Chack

Speedometer Operation Chack

g
g
E

A0 OO0
Removal steps
1. Shift and sedect cable comnection 5. Transmission assembly upper part
2. Backup lamp switch connector coupling bolts
4. Vahicle & sansor connacion Ep 6. Transmission mount bracket
- A - 4. Clutch release cylinder connection pB 7. Transmission mount stopper
4Cp » Engina assembly supporting



22-8 MANUAL TRANSMISSION - Transmission Assembly
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MANUAL TRANSMISSION - Transmission Assembly

22-9

MBESOTET
ATREDOTR
Cord
Bafl joint x
. MESODEAS or
o MESS1113
Nt A1ETONM

Transmission
ADCEDAT

REMOVAL SERVICE POINTS
«fAp CLUTCH RELEASE CYLINDER REMOVAL

Remove the clutch release cylinder without disconnecting
the oil line connection, and fix it on the vehicle body.

4B TRANSMISSION MOUNT BRACKET REMOVAL

Jack up the ransmission assembly gently with a garage jack,
and then remove the transmission mount bracket.

«Cp ENGINE ASSEMBLY SUPPORTING

Set the special tool to the vehicle to support the engine
assambly.

«4Dp- 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 et
it come off.

<4Fp- DRIVE SHAFT <RH> DISCONNECTION

(1) Insert a pry bar between the transmission casa and the
drive shaft as shown to remove the drive shaft,

NOTE

Remove the drive shaft together with the hub and knuckle,
Caution

1. Always use a pry bar, or the TJ will be damaged.
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MANUAL TRANSMISSION — Transmission Assembily

Boh

2. Do not insert the bar 100 deeply, otherwise
illnllnll_rh':'m

(2) Suspend the removed drive shaft with a wire so that

there are no sharp bends in any of the joints.

() lilsa a shop towel to cover the trancmission case not

to let foreign material get into A,

4GP TRANSMISSION ASSEMBLY REMOVAL

1.

Support the ransmission assembly with a transmission

jack.

Remove the transmission assambiy lower parl coupling
bolts, and lower the transmission assembly to remove.
Caution

Do not remove the flywheel mounting bolt shown In

the illustration. If this bolt Is removed, the flywheel
will become out of balance and damaged.

INSTALLATION SERVICE POINTS
P AQDRIVE SHAFT NUT <LH> INSTALLATION

1.
2

install the drive shaft washer as shown in the illustration.
Uising the special tool, fighten the drive shaft nut to the
specified torque.

Caution

spiit pn IS not aligned with the bolt pin hole, tighten
the et further within 255 Nm. Than when the neares?
bolt pin hole & akgned, nsert the spit pin INto the hole
and secure i

B4 TRANSMISSION MOUNT STOPPER INSTALLATION

Install the ransmission mount Stopper S0 that the arrow points
as show in the llustration.

wor ororor

wi

wh
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SERVICE SPECIFICATIONS ........cc00000.. 2 AT Control Component Location ............. 51
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i WARNING REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SAS) EQUIPPED VEHICULES

| WARNMNG!

| {1) improper service or maintensnce of any componant of the SRS, or any SRS-relsted component, can lead to parsanal

| Injury or death to service personmel (from Inadvertent fifing of the air bag) or to driver and passenger (from rendering

the ERS inoperative).

{ [2) Bervics or malntenance of any SRS component or SAS-related component must be performed only af an authorized
MITSUBISHI dealer,

2 MITEUBISHI dealer personnel must thoroughly review this manual, and especlally ks GROUP 528 — Supplemenial
Restraint System (SRS) befors beginning any service or maintenance of any component of the SRS or any SAS-relsted
Eompanent.

KROTE

The SRS inciudes the following components: SRS-ECU, SRS warning lamp, air bag moduls, clock spang, and interconnecting
wiring. Dther SRS-related componants (that may have to be removed/installed in connection with SRS service or maintenance) are
indicated in the table of contents by an astarisk ).




Service Spacifications’

23-2 AUTOMATIC TRANSMISSION — Lubrcants/Special Tools
SERVICE SPECIFICATIONS
ems Standard value
input shaf cpood concor reslstancs (a1 20°C) O 330 300
Outout shaft speed sensor resistance (at 207C) O 230 -390
Ol tamperat fe sansor kil at 0*C 167 -205
at 100°C 057 -0868
demww__mﬂum‘mn 27 -34
Aesstance of Low-Reverse solenced vabve cof (at 20°C) O 2T -34
Resstance of second sownosd vave ool (a2 20°C) O 27-34
Resistance of underdrive solenced valve col (at 20°CH Q 2T -34
Aesistance of overdrive solencsd vailve cod (a2 20°C) Q 27-34
Resistance of reduction solencsd vailve cod (a8 20°C) Q 27 -34
Siall spesd rimin 2100 - 2,600
LUBRICANTS
Items Specified kubrcant Quantfty ¢
Transmmission fluid DIA QUEEN ATF SP I, DIAQUEEN | 7.8
ATF SP I M or equivalent
SPECIAL TOOLS
Toal Number Name Use
g MBag1502 MUT-II sub Checking of the diagnosis code
i A pewiaal
MO99B3I30 Oil pressure gauge | Measuremant of oll pressure
fosedy | e
J
MD998332 | Adapter
i
!
| MDSSBS00

2

—— —mm

A A R &
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AUTOMATIC TRANSMISSION — Special Tools 23-3
Toal Number | Name Use
: MBCSOTET End yoke holder Fixing the hub
mupoTET
MB220635 ar Steering linkage Tie rod end and lower arm disconnection
| MBaBI2 | puller
B
GENERAL Engine &ftoer Supporting the engine assembly during
SERVICE removal and installation of the transmission
TOOL
MZ203B827
Faoanaf
; ~ |MBssie02 | Footassembly
é [ i+
MBS91453 Engine hanger Supporting the engine assembly during
assambly removal and installation of the transmission
ﬁ (EF AT




23-4 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

TROUBLESHOOTING <A/T>
STANDARD FLOW OF DIAGNOSIS TROUBLESHOOTING

| Check sutomatic transmission fuld | mm mADMalic  rEneTERion
oK
r
[Check trouble symptoma. |
Cammunicaian it
M-I ot passibis
Aaad the disgnosis code =] Inspaction procecdurs Mo. 1 in
quuunnuﬂ-m“ inspaction Chart For Troubls
spaction Sarvics Poinis) Symptoma (Fater 1o P23-25)
Diagrosin {ode R SAGCAEE T8 REpLEed
30 - Mow i3 Use Troliesroctv

={ Road test (Refer to P234.) —
Annormality sssts Mo mbromalsy
[fagnosis code Recheck noals codes which
prasent) warn read the rosd tesl
| Ciagross hn  disgnoms
l '—"' e Smplayed ! ooe dapiayed
To MSPECTION CMART FOR| |To NSPECTION CHAAT FOR |
CHAGNOSIS CODES | TROUBLE SYMPTOMS
H--P.:I:I-E | Paie & PI3-25)
| ) v
| Bmersh o cauaen
i ' ua.._“_“""
Repai fe——— MTERMITTENT MALFUMCTION |
1 (GROUR 00 - Points 1o Note for
1 |wu.—u-nq
WG oK as
Confirmation test (rosd leaf) | ———= Completsd ]

A CO) G

(1 E

....

-'1-
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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 A/T system. Check
the diagnosis code output if the N range lamp is flashing
at a frequency of approximately 1 Hz.

N range lamp flashing Items

Input shaft speed sensor
Cutput shaft speed sensor
Each solenoid valve

Out of phase at sach shift point

AT conirol 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 walt 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 Use
Troublashooting/Inspection Service Points.)




23-6 AUTOMATIC TRANSMISSION - Troubleshooting <A/T>
ROAD TEST
MNo. | State prior 1o test | Test and operation | Judgement value | Check item Diag- | Inspection item i
and operation nosig | thers is an
ﬂ'? abnarmality
!
1 Fm IGrInCE SWICr Data st No. 54 Controirelay |54 | AT Comirol
(1) ON (1)) Wm reiay
2 ::grnnnﬂdt | Selacior lever Dsta kst Mo, B1 Infsbetor gwelch | — Limtilaimh
oot (P @R @M |
Engine: Siopped | (NP @A ]
Sewecior e AN &0
postion: P Scicy S Dite st Selectewich |- | Shilft switch
OSSN NoET MoSE Mo | Upshift swich BSsSembly
(1) D (istgean BIEF ST G | Downsna sysem
(¥) Select sport o On  OFF | Swiich
mode (1st GON OF DN
- m” TrF rocEr 2o
hoie e (1) Dand 1
seiecInr e Lumrate
{2nd gear) & Only 1
| (4) Downshift and liminaies
hold the ¥ Only 2
seiacion lever duminates
(18t gear) iy Oy 1
Acoslerator padal | Data st No. 11 Throftle posi- 1 Throttie
(1) Released {1) 400 - 1,000 my| Bon sensor :E murm;.?u
Half capressed Gradually rises| <Vehicles system
g Depressed i from (1) without TCL> hiches without
(3) :w-'rﬂﬂ - 5,000| Accelerator TCL=
al on Accalerator
Wﬁm padal pasition
<\ahicles with SEnsor systam
<\ehicles with
o e
Brake padal Data Est Mo. 26 Stap lamp 26 Stop lamp switch
1) De 1} ON Bwitch
H no|m OFF
3 Ignition switch: Starting test with Starting should be | Starti - Starting
5T levar P or N range | possible pﬂﬁmw i
Engine: Stopped impossible
4 Warming up Dirive for 15 Data list No. 15 Oil temperature | 15 Ol tamperaturs
minutes or more 50 | Gradually rises o Sansar SENSOr system
that the automatic | 70 —a0°C
fluict tamperat re
becomes 70 —
20*C.

" oar " " e

'I " |‘i |‘I ‘I ‘I .‘l |‘l .1‘



AUTOMATIC TRANSMISSION - Troubleshooting <A/T> 23-7

My

State prior o test | Test and operation | Judgement value Chack item Diag- | Inspection item if
and oparation nosis | there is an
code | abnormality
Na.
Engine: Idling Brake pedal | Data list No. 26 Stop lamp 26 Stop lamp switch
Selector lever (Retest) 1) ON switch sysiem
position: N {1} Depressed {2) OFF
(2] Relaasad
ASC gwitch Data list No. 65 Dual pressure - Dual pressure
g} OoN (1) ON gwitch swilch system
OFF (2} OFF
Accelerator pedal | Dala kst Mo, 64 Idle position - Idie pasition
(1) Peleased (1) ON swilch switch system
(2) Half depressed | [2) OFF |
Data list No. 21 Crank angle 1 1 Crank angle
g}ﬂm_gm;pm Sansor | sansor system
raduslly rises
fram (1)
Data list Mo, 58 Communication | 51 Serial
{2) Data changes | With engine- commumnicatian
ECU SYSiEm
<\ehicles
without TCL>
| Communication
with TCL-ECU |
<Wehichas with
TCL=
Selector lever Should be no Malfunction - Engine stalling
position abnormal shifting when starting during shifting
(1) N—+D S — | Shocks wh
(2) N— R Time lag should be changing from N
within 2 saconds e D and H_mg
tima lag
| = Shocks when
changing from N
to A and large
time lag
- Shocks when
changing from N
o DN to R and
large time lag
Diriving = Does not move
impossible forward
- Does not
reversa
- Does not move
{forward or
reversa)




23-8 AUTOMATIC TRANSMISSION - Troubleshooting <A/T>
MNo. | State prior to test | Test and operation | Judgement value Check item | Diag- Inspaction item if
and oparation | | nosis | there is an
| code | abnormality
| No. | .
B | Selector ever | Shift positlon and | Dualu Est No. 83 Shift condition | = -
position: Sport vehicle spaad | (2) 1st, (3) 2nd,
moda {1) Idling In (4) 3rd, (5] 4th, (8)
1 position &th i
{Venhicle Diata fist Mo. 31 Low and reverse | 31 | Low and reverse
Eppe) (2) 0 %, (3) 100 %, | Solencid valve solenoid vatve
(2) Driving at ’ ' :
constant speed| (41 100 %, {LA solenaid systanm
2 (5} 0 %, (B} O % valve)
10 km/h in Data list No. 32 | Underdrive 32 Underdrive
1 position (2) 0%, (3) 0%, | Ssolenoid valve solenoid valve
(3) Driving at (4) 0 %, (5} 0 %, (UD solenoid systam
ﬁmm speed| g) 100 % | valve)
30 km/h in Data list Ne. 33 | Second 33 | Second solenoid
2 position (23100 %, {3) 0%, | solenoid valve valve sysiem
(4] Driving at {4) 100 %, (5) 100 | (2ND solenoid
50 km/h in %, (6) 0% valve)
" %nﬁ:g“;:‘ Data list No. 34 Overdrive 3¢ | Overdrive
stant al 12) 100 %, (3) 100 | Solenoid vahe solenoid valve
cnstant Spescl ¢ (4) 0 %, (5) 0 %, (0D sclenoid system
50 kmf In (6) 0 % ve)
4 paosition Data list No.35 Readuction 35 | Reduction
(8) Dmving atl o 0%, (3) 0%, salenaid vahve solenaid valve
constant spead (4) 0%, (5) 100 %, | (RED solencid system
of . (8) 100 % valve]
70 km/ in B :
5 position Data list No, 20 Vahicla spasd - Vehicle speed
(Each {1} 0 kmh sansor sensor system
condition (5) 50 km'h _
fnl-;ﬂﬁ:n for Data ligt Mo. 22 Input shatt 22 Input shaft spead
10 seconds or (5) 1,500 - 1,700 | Speed sensor sensor systam
mare,} rem
Data list Mo. 23 Cutput shaft 23 Output shaft
{5) 1,500 — 1,700 speed sensor speed sansor
rpm systarm
DatalistNo. 36 | Damperciuich | 3 | Damper clutch
(4 0% ngjntml solenoid | 52 control solenaid
5 rox. 70 — 90| Vave valve system
) ‘;fp (DCC =alenald
Data list Mo, 52 i
(4) Approx. |
100 - 300 rpm !
(5) Approx. '
0 = 10 rpm |

LU

'\

reer,eEEreErr ey el

"



TS TS VRS TR TR Y

ST

JSY

b

b

L

AUTOMATIC TRANSMISSION — Troubleshooting <A/T> 23-9
State prior to test | Test and operation | Judgament valua Check iterm Diag- | Inspaction iterm if
and operation nosis | there is an
code | abnarmality
M,
Use the MUT-11 to | Meniter data lket For (1), (2) and (3), | Malfunction - Shocks and
siop the INVECS- | Mo. 11, 23, and 83 | the reading should | whan shifting running up
11 function, with tha MUT-I1. ba the sama as tha Displaced = All points
Selectar lever (1) Accelerate to specified output g.:mm pairts i -
position: D Sth gear at a | shaft spead and no = Some points
throftle annarmal Shooks Doas 4 = Mo di i
pasition should ocour. Pt a;dﬁmm 4
sansof oulput | For (4), (5), (6
of 1.5V and [{:r]:. % 20 [l
{accelerator ing shousd occur spead sensor
opening angle | immediately i s
of 30 %), aftar tha shifting 23 | Output shaft
(2} Gently aparation is madae. spead sansor
standstill. ]
(3) Accelerate to Doas not shift 3 Low and revarsa
Sth gear at a from 15t to 2nd solenoid vahe
thiroifla or 2nd to 151 sysiem
sensor output = snlarr:;i valve
of 25V system
(acceleralor = : P
ocpaning angle | st gear ratio is
of 50%). nat specified
B0 km/h in 5th b ﬁ,{:ﬂ” ¥
goar,  select
sport  mode, Does not shift 33 Second solencid
ghifft down to from 2nd ta Jrd vahve sysiam
ath gear. or 3rd to 2nd 94 Overdivs
{5} While driving af solanoid valve
40 km/h in 44h system
EaT, shift
down 1o 42 2nd gear ratio is
3rd gear. not specified
(8] While driving at T
30 km/h in 3rd sl [t
[ear, shift
down o 2nd El:lﬂ-usnntsl'l-lft 31 Low and reverse
gear. from 3rd 1o 4th solenold vaive
{7 While driving at or 4ih to 3rd system
20 kmfh in 2nd as Reduction
gear, shift solenaid valve
down t© 1st syslem
o 43 3rd gear ratio is
not specified
44 4th gear ratio is
not specified
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AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

State prior 0 test | Test and operation | Judgement value Checi item Diag- | Inspection item i
and operaticn , nosis | there s an
i r abnomality
Ui e MUT-11 10 | Monitor data st For (1). (2) and (3). | Doss not shift ¥ | Underdre
stop the INVECS- | No. 11, 23, and 63 | the reading should | from 4th 1o Sih | sokenge] vahve
11 fraczatn, | wigh She MUT-IL by B AT A% e Il:IEl'lh-'l - system
Sesactor ever (1) Accelerate w0 specfied output !
posmon: D Sth gear al a| shaf speed and no
Twothe abnormal Shocks
posBon shousd oaiLr.
sensor  output | For (4), (5). 16)
of 1.5V and (7). downshitt-
{accelersior | ing should ocowr |
opening ange  immediately |
of 30 %). afer the shifting
(2) Gently operation is made. 33 | Second solanoid
oeceierate 10 a valve system
standsti.
(3) Accelerate to
Eth gear ot a
throttie
position
sensor  output
of 25 V
{accelerator
of 50%)
' 44 | 4ih gear ratio is
(4) While driving at
80 knyh in Sth not spacified
sport | mode, |
shit down 0 !
&th pear. {
(5) While driving at
40 ionvh in & 1
e, sheft _
== ]
- 45 | 5;gearraso
(6 Whike driving at | oo =
20 b in 3d not specilied
== i |
| down W 2nd
gear |
(T) While driving &t
20 kom/h in 2nd | '
oear, shiff
down 1o 18
gear.
Salacion lever Maonitor data kst Tha ratio batween | Does not ghift 2= Input shaft
position: N MNo, 22 data list No. 22 and spead sensor
Carry out on a and No. 23 with the | No. 23 should be Bystem
A‘lll.l'ld MUT-I1. the same as the r 5
road.) (1) Move selector| gear ratic when mm”'“m'r
lever to raversing. waten:
A range, drive
at constant 48 | Reversa gear
spead of ratio is nat
| 10 kmh. specifed

]

'k LB

AL
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23-11

SHIFT PATTERN
UPSHIFT PATTERN

Thrattle spaning %

Thick Ene: Standard shifi patiarm

100
50
; R
a

DOWNSHIFT PATTERN

- Throttle opaning %

RL AL E

Thick line: Standard shift pattern

100
1= 2 2 3 3y e
2«3 |
movament
= rangs
i
s0r TChEmanl
5 ran
Fd 4= 5
™ mosamant
) —_— ranga
o e T, ol 1 I 'l
. 1] 1,000 2,000 3,000 4,000 5,000 6,000 S
et Dutput shakt spaad rimin
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

INSPECTION CHART FOR DIAGNOSIS CODE

1 | Throttie postion Sensor System | Shon aircuit | 2313
2 e sy | comsima 21
14 <Vehicles with TCL> Sensor maladjustment | 23.13
15 0 tamparaturé SENSor systam Open circuit 2313
21 Crank angle sensor system Open clrouit 2314
Input shafl speed sansor system Short circuitiopan circuit | 23-14
Output shaft speed sansor system Short circuitiopen circuit ‘l:a-m
26 | Siop lamp swiltch system Short circult 2315
31 | Low a~d reverse soencd vahve system Short crcutiopen cirout | 23-18
az lmmﬁ“m Short crculopen croult | 23-18
33 | Second solencad vaive system Short circutiopen crouit | 23-16
34 | Overdrive sokenosd valve system Short circuitiopen circult | 23-18
as " Reduction solenoid vaive system Short circultiopen circuit | 23-18
36 Damper control clutch solanoid valve system Short circultiopen circult | 23-16
41 1st gear ratio does not meet the specification 2317
42 2st gear rabo does not meset the spacification 2312
43 3rd gear ratio does not meet the specification 2319
4z | 45 gear rato does Not Meet the specrcaton 1m
45 S gaar raso does not mest The speclicason 23-n
P  Reverse goar rato 0oes not mee! the specricaton 23-22
51 | Abnormal communication with engine-ECL <Vefices without TCL> 2323
Abnormal communication with TCL-ECU <Vehicies with TCL>
52 Damper contral clutch solenoid valve system Defective system 2316
54 AT Control relay system Short circult 1o earth/ | 23-23
open sircult
56 N range lamp system Short circult 1o earth 23-24
71 Maltunction of &/T-ECU 23-24

A KBNS KNl RS D

Ak



-

llI

!

d b 'Y

ST TR TR TR TR TR TR T

i

AUTOMATIC TRANSMISSION — Troubleshooting <A/T= 23-13

INSPECTION PROCEDURES FOR DIAGNOSIS CODES

' Code No. 11, 12, 14 Throttle position sensor system
<Vehicles without TCL>, accelerator pedal position
sensor <Vehicles with TCL>

Probable cause

output is judged 1o be loo high and diagnosis code No. 11 is outout. If the TPS o
APS autput watiage is 0.2 W or lower at imaes othor than when the enging & iding,
#he output Is judged 1o be oo low and diagnosis coda No. 12 Is output. If e TP
or APS oulpul veltage is 0.2 W of lower of If It i8 1.2 V or higher whan the angl
Hlm.wﬁﬁmmﬁmﬂhmwhmwdw' el
o 14 = oufput.

Z
..

It the TPS or APS oulput voltage is 4.8V or higher when the sngine s Iding, the |

® Malhncticn of the throttia pudﬁununw:w-hlmr
without TCLw

® MaMunction of e accelarsios pedal pedSan sarsor
<Vehicles with TOLs

kalunction of connecior
kdaFunction of the AT-ECL

MG
Throtlie position sensor chack <\Vehichs withow TCL- —- — — —= Amgioce
Apcelarator padal pasion sansor check Vakicles with TCL
(Fater 1o GAOLF 134 — On-vetiche Serdca.)
O
] NG
Check the lollewing connectons: -~ ——— = FEpalr
ADT <\phides without TCL=, A-DB <\ehicles with TCLs, B.30
O
] NG
Harmags chack — = Rapd
® Baotweon throfie postion sansor and AT-ECU
cWahicles without TCLs
& Batwesn accalorator pedal pasition sensor snd AT-ECU
ofahickes with TCLw
2 G
M =
| Check the Trouble symploms. | Fieplace the AT-ECU. L
Code No. 15 Oll temperature sensor system Probale cause
H the oll temperature sensor cutput woltnge is 26 V or more oven after drving for | &  Matunclion of e ol Eemperaiune sensor
10 minutes or mare (I the off temperature does not increase), it e judged that thare | =  Matunction of cornector
is an opan cirguit in e oll temparature sensor and disgnesis code Mo, 15 5 output, | ®  Mabunction of the AT-ECLU
: 1]
| O tamparature sansor chack (Refer to P.23-53) = Rsplsce
QK
! NG
| Check the follwing connectors: 425, B-30 ————— Repair
O
L NG
Hamess chack +——— FAmpair
® Between ol emperatus sensor and AT-ECU
' oK
([ 1
[ Check the troubls sympicems. |————= Raplace the AT-ECU. |
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

Code No. 21 Crank angle sensor system

Probable cause

it no outpat puise is detected from the crank angle sensor for § ssconds or more
whils driving &t 25 kmyh or marg, i is judged that there is 8n cpen circut in the
crare angle sensor and dagnosis code Mo, 21 i outpil

= MaffuncSion of tha cank angla sensor
®  Mafuncion of cannacior
& Maifuncsion of the AT-ECU

. NG
————= FAeplr

[ Check the fellwing eonnectors: A-81, B-30
oK

L NG

Harmass chack s Ampalr
& Batween crank angle ssnsar and AT-ECU |
QK
Ha
Crank angle sansar system chedk |——-— Repiace
{Retar fo GRAOUP 134 — Troublashootng)
lDH: &
[ Chck the troutis sympioms. ) ~}———— Repiace the ATT-ECU.

Code No. 22 Input shaft speed sensor system

Probable cause

if no output pulse = debected kom the input shaft spesd senscr for 1 Second of
mare while driving in 3nd or 4t gear at o speed of 30 lonuh or more, there & judged
i be am coen circult or shorl-cireul in the inpud chall spesd sansor and dagnosis

Matunction of e @put shaff spasd sengor
Mathmclion of tha underdiva cludch retainer

code Mo, 22 is cutput, If diagnosis code Ma, 22 s outpul four imes, the transméssion
iz lnckad Into Srd gear ([ range) or 2rd gear {dawnahifling in spart mode) as a fal-safts
maasure, and the W ranges Eama flashas at a treqguency of 1 Hz,
%: Refer 1o the Transmission Workshop Manual.
NG — NG

Maasure af b ing Ul shall &pead sanenr Cheok the following conneciom: ——————= Rapalr
connactar A-73 A-T3, B-30, B-38, B-43, Bag
& [Omoonnact the conrschy  aBrd oK,

magsure & the hameas side 'i ()
(1) Voitage betwesn 3 and earth Chac The foliowing hamess: — Rapair

k gwttch: M) ® Betwesn He | shafl spead
m“' B'meim‘!“ sansor and the ignition switch

Voltege g * Betwoon the inpul shafl speed

ggriﬂm switch: DR sansaf amd AT-ECLI

K aporox 5
(3} Caontinuity betwean 1 and =arth (a2 o

OK: Contruity

o [ Chedk the brouble symplome. ——=| Raplace the A/T-ECLL
J NG
Mmm“mﬂmaleﬂmhlmMWWJ
shaft BEMAOL, |
fusing an osclloscopa) NG
[ Cneck the trounle sympioms. | AT overnaul =

® Engina: 2,000 rfméin (approx. B0
aj

e !
= Transmissian Jrd gear (Wolag
QK: Conforms 1o the wavelorm
shown ol page 23-43 [(NBpac-
Han procedure using an ::‘dl
Ioecopa). There 8 no nolse
in e ouspul waeaform

oK

— T —— T

— NG
'|—-| Replace e AT-ECLL

| Check the wouble symptams.

® Haplacs the wunderdrive okmch
FedBira

| Chack tha troutia sympisms.

NG

s

| Edminate the cause of the noise,

L LB LY (R Y LY DY L UBNY (RN [

L LIt LIt LB [

LT LT BT (I 10 |‘|

L
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Causs
L

—
NG —
= Flapiace tha ATECU.

. Fader 10 The Tranemisson Workshop Manoal

| Greck the rouble sympioms:

=

Arven pear

NG
}—'——" AT ovehal
® Fepinos the varsier drive
[Erecn e rousis sympmms
| Elrenate Tw causs of e nose
B

Sevair
- —« Repair

L
‘I.—.-—-.-

mG

e |
|————e| Replace the AT-ECU.

| Chack e Foubls symoloms.
= Ragiace e NTECU

AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

muammmﬂ—-m

wavedorre of e output || Fiaplaos e oulput shah speed sanacr |
WG

morw wrne
e
| Stp g wwech chec nﬁnmﬂ-l-h-ﬂm—-w

Wi
finsnec-
an ok
D s
wEAT
Code No. 26 Stop lamp switch system
xS
g aE
;uu
[“H“mm&ﬂ B-14, B-38
=
]
Bateman #iop lamp ewiich and AT-ECL
[

EanAOn
rimin
B0 kmih)
d
] =]
R I g
Fooedue
. Thers
T ADE
|
t
Crech Tw Tl PO

| Check e bouble symploms,

}

TR T T R YA YT T L R B ) (L



23-16 AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

Code No. 31 Low and reverse solenoid valve system ' Probabie cause
Code No. 32 Underdrive solenoid valve system |
Code No. 33 Second solenoid valve system '
Code No. 34 Overdrive solencid valve system
Code No. 35 Reduction solenoid valve system !

F e Ao vilus B @ SSenod vahve S D0 e o B el | waged | ¢ Mafuncion of sowness sares
T T B 8 Rort-trnu® oF BT Open o T T solenesd e Bnd T respeciee | 8 Wlal ewSon of correeetes
Sastad The TaNS O S OO s T R 68 A ety e, !l iadrcson of Pe &T-ECL
i

CENDCES L0084
and T M range eep St E 4 Feaueany o 1 HE

'y

| Solenod vaive Check [Peter 10 P23-54 ) = Faplacs
j'ur:
| Check the following conmectors: 4-25. 5-29, 5-11 }E-—--r
2
' i
Hamess check - = Fapair
= Betwesn solencd valve and AT-ECU
L OK
[ Replace the scienad valve |
3 Nu
[ Check the wouble symgtoms.  F————«| Repiace e AT-ECU

(P

A U1 |

Dlier Culic™ Sordesl poeeroed vaive Chech I-lmﬂjl-—-w
L G

_Check the following connectors: .22 B.31 =~ = Repar
|m -

. ' ~G

Hamad Rk = Bager

|- Batwsen damper chich conrel solencid vabe and AT-ECU
ox

| Replace fe demper culch control solenoid vaive ]

L Ul |

L L

NG
| Check the irouble sympoms. || Replace the ATT-ECU.

4 Il (el

| I}



AUTOMATIC TRANSMISSION — Troubleshooting <A/T> 23-17

Code No. 41 1s1 gear ratio does not meet the specification | Probable cause
§ e oupd fom e ool shalt eer SO Mulfipied by Tw 1 pay o 5 | ¢ Mpfuncion of Pe gl Bl speecl SeeEor
nof e aame m Be ol bos Be noul el ipeed semoy sfier shifng o 1 | ¢ Mafundion of Te oulpud sha® speed SenEor
PaN ham bean coOSpheed ERyOEE cOfE Mo 47 8 et § degrosE cooe Mo | 0 Maluncien OF P underdries Chulch it
41 m outipt fowr rmey. B FROMTEEOn B Sonnd M el plar 8 il memnoe. | @ WMaRUASGN O T ow and reeese Draee Eysiee
e Ta N rEAge WD Sastes B @ Tegueedy F 1 FE w e of T wrelrdrew Chach BpEE
L -
= afurcios o Fe drec paratey ST
SRRt O Te reducor e sesieer
. Radar 1o e Transmissaon WorehoD Manual
e |
BT St Dy i Cofe Mo 12 ngull Ghe® apeed Memsy Fyiles Sk
s T Sagross code Mo 22 oulper? Felw o PI3-14)
f e
I-.IT-I_-I““ Code Mo 2 Ouiput shait apesd sarsor gysiem checs |
| I the Segros code Mo 2 outoul? Fsfer 1o PE3-15) |
‘I'h e
an cacilloacopa)
- m“mkﬁ-ﬂmwm L
irpud ehaf speed sENEOT
. 2,000 rimin (aporax. 50 kvhi { Chack e Youble sysploms J
. lmver position; D (Ard gear) e
miﬂlm The ore shown on P.23-43 AT cvarhaul ¥
Hmm-thum; ® Roplace the undedive cluloh retainer
i 1.0V o mare) and thems is no noine appaERing I
e wavdorm, 1
oK | Eneck the Foubls spmgioms. -
1lﬂ
| Eiminame e cluse of e nose. |
b
Ll
Iﬂ-hnm—ﬁ-hhnﬂ-ﬂw—-—%hmﬂ“—w |
g e ecloesr|
& Dmporves Pe oovecor A T2 S Seik FE wSilige et
1 0md I o Pe ool o anaed REAEST
* Ergrs 2000 e jsporss. 50wy | Check $w Seutls symymes J
» Seeckr e postor: O (3 gear _ rl'ﬂ
Ol A& wwertor ch i T o o o8 S 1340 (rageecien TAT cvarmad &
| Feocedure Lneg ar Osclogoons) o outpus (Seiereeg JI FEDIaCE TW SFeCT DSy
[ .“FI“I--III-—“‘] 1
| Lo L
Jox | Checs 1w youtis syeptor |
AT v ® -

I
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23-18

Code No. 42 2nd gear ratio does not meet the specification | Probable cause
and

..F_ A’

m
il
wmmwm i

unhunnuh

!

MMMM .J

1Y

4 Refer 10 he Transméssion Workshop Manual

1 LI LAY SR T 1
il
:

“ “ R m

L

A

il i * i

N 10

: i

e 11

o

i __wm mwm_

o "

| ESmina e cause of Tw naise

11T 1 1T 1T X
el 8 | s
1. i
i |t m N
b i | .m.
%mmmm
m: :

H wm
w.mw i |

g 5ag Bt T MMM
m wmmm mwmm mmm
et |




AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

23-19

Code No. 43 3rd gear ratio does not meet the specification = Probable cause
F I oulpu Fom The oot Shal! speec sensor muipied by e 3 s s | v afoaion of Be ol phEll EDeed Sermor
mi Fep L T ool bom B gl Sl b bt e o & Malondlon of Pw outouf ShaS speed sEnsor
P b been compEeed. Sagnoes oode No 43 & oultet T dagross cooe Np. | ¢ Mafuncion of P urdeines CUCh e
Y o putpef s el Tt PRt § Sonsd P03 phee e 0tk aaie meam e @ SR AcRoR o Pe underdree cush svEie
S T N TEOQE WP TEETWE E § TeDLeCy O 1 ME el of P wwedew Ul sy
L
» Mgfuecson of P Srec Dlarulsly Shre
| aorctes of B FeducSon Sriks pysiee
i Rader o the Transmessesn WorkshoD Manual
b
[muuq._ e oy Ro 23 rpad e RS BTG FYESRT Srw
| e dagrows code Mo 22 outexT | | Paler 1o P23-14)
rt Y
MIUT. Seft-Ciag code | Code Mo 23 Oulput shafl apeed Jereor sywieem check
| I e dagross code Mo 21 oufted? | (Feler o P23-15)
ph
WG

st DDt wEestorT BoT e OURAT STER Mpeed BB e FESDIECE T OUDAS SNER Meed s 1
|y a0 i)
. h’m-_ﬂ!ﬂ!lﬂ_ﬂﬂﬂi L
1T o 2 N P oufpuf BREE EDEd RS
|'_ Engime: 2.000 e faporo:. 50 ety | | Chenx T Foube syeptoew 1
® Semciy wew poslor D Oed gear) IIHI
i :-—-— AT overtusl W
Procedure Lwng ar Oscllogonps) & oo [leieteyg & Demiprs e Srec! Seruiesy e e
1OV o mor s TaEE 5 O NOnS DT |
o wdewior— ]
1u: | Crece e Foube wperioes 1
:.Tm.m g "m
s e R LY D | Eiminate e chusa of T o |
& PReducior brake fyshem check
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23-20 AUTOMATIC TRANSMISSION - Troubleshooting <A/T>
Code No. 44 4th gear ratio does not meet the specification | Probable cause
¥ ouipl Som e oUTLT BNl BDes sansor muligied by T 4 pawr e 3 | ¢ Ualunction of Tw input ahal s0eed Seremor
ol e came a8 e outoul om e npul shalt spesd sermor e shiling o 4 | ¢ Mafunclion of Tw ouiDut sha® Boser sermor
i P Dl COOEIRT. JagCES D008 Mo Al @ outhu B aagioas ooe Mo v MaRuncSon of e uRderanee SUET retaner
il gt S e T TICTEERON  Donted i e pea an 0 G maamow. 8 Maluncler of Te ndersnug SUST sepe
e T N oomeyge ey Sesies = o8 beguesy of T M LW DR (JEETEE
|- Mafurctor of P Sre Slarasesy SarTer
-l _ﬂﬂ‘ﬂ”-l“

% Asfer 1o the Transmason Workshop Manual

A

N

KL T R S S R |

v

v

v

e -
| MUT- Gai-Oing code Coow Mo ZZ roul B apeed senesr SpEiss check
| b e Sagross code ke B oo Rgier 0 P73-94)
™ =
|-I'I“ﬂ!h I3 oulpek? (R i F23-18]
L]
) NG
an paclioecops)
® Disconnect the connacial A-T3 and measurs voliage betwesn ]
1 and & i P inpui shaft speed sensor.
® Engine: 2,000 fimin (approx. 50 kmyhi) | Chock the trousie symptoms.
= Sslactar wvei pashion: D (3 gean e
CI: A wd o EUich B8 (e oo shown on 2340 Ingpection AT overhaud &
Procedure Lsing an Oeclloscope) I8 outpul Nashing s * Repiace the underdrive clidch ratainer,
1.0V or mone) and there is no nolse appaaring n he 4
L]
MG
Elmirate the couse of Fe nalse.
LB
A NG
Meamrw oufpd esveiors fom e cufmd sha® spesd peranr ——-{m“mﬂw“
sy e omcloscooe]
® DEsorre Fe Srnecsd L T] 50 MOSIFS «SRags Setwesr 1
T oanE 2 T aipl BNES D NSO
* Ergre 2000 omen (appres 50 kb ' [ Cack e wibie sywptans.
® Saleciy wew pomilorr [ (Oed gear MG
o] [ |
DD A et e B T ORS00 P I e AT seeraul &
| Procedrs Umrg or Decosoooei = ouipul Saiefeg |® Fepee fe dres Dy e
| % 15 o morel and e 8 fo foEs appEerey E
I T e ']
> Crec Te roube FymoRee
[T overat = | s
i: mﬁw” TEimras tw e ¥ Te none
| Direc cscr pysies oec

LA L ERL Y |



AUTOMATIC TRANSMISSION - Troubleshooting <A/T> 23-21
Code No. 45 5th gear ratio doas nol meet the specification Probable cause
F e oupd o Tw ouipul shalt speed sereor mulipked by Te 5hopesa e 5 | ¢ Mafoncion of B noul Bhalt e sanRor
i P L T it o T orged shal speed e e shifng T 5 & MEfunclon of Te oufoul BNET DR SeTEST
Pl Pl et compied, degnoss cooe Mo A4S 8 oDl F degross Dooe o | ¢ Maloncion OF P UngETres SUCH MRS
41 B mmn o B T PRt | ooukd FEE Wl pair o bk safy rmae e | B WMSSAORST O Puoseoord bra sy
RO T BETEN B @ TROLAOCy o 1 MR - Mgl of B e oen chsl) mpaim
» oama pereraied
» Waborcses of P desc Sieraely S
& Walowior of T drect cwich PR
% FAeter © the Transmission Workshop Manual
ki 1
MUT-O Sall-hag = e Conte Nz 12 g R a0eed peemtr Tyiies Check
 Tw dagross cooe Mo I oo ; Feiwr © P.33-14)
pn
— Y ;
I-l'l-ll-l-““ ——— l:.ﬂﬂlqllllﬂ“_rnr-m

Procedure Lising an Csclloscops) is outpud (Rashing i
1.0 W o mars) Bnd Biers B no noEs ARDESTING IR ha

oK,

s T Oscillosmpe) 8 o leisfeeg
Lo el
L
AT premtuni

PI3-15)

T
e

[ Fepiace ha input shan spesd sansor |

| Chack the troubis symploma, B |
2]

AT overhaul W
® FAeplace tha underdrive cluboh reisiner,

| Check the trouble sympioms. ]
NG

| Elmingis Tw cause of e Aoise |

1
| Crwek T vuoe symgeea ]
JES

AT sewrms ®
® FEpace T Srecl Dereery SErte

rn-u:-n-q-—JI i
1-1
| Eheminate T cmss of fw rone




23-22 AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

Code No. 486 Reverse gear ratic does nol mest the Probable cause
specification

e cutpes o B outma SR EDees Earmor molipled by P e g raln Pl AN apeed penmer
B ot B Eaew B P oUpul fom B ced Sl apbed sEeaDr afer B B AR T EDeed RO
e

recerEn gl bum e et Sowreolsl SoeS b AE o Sl ® Sy rris
b 4 6 e four s P TESTESCn S Do T ¥ gew a0 iai-aale |
e, e Ta N cacge e lastes & 2 reguercy of 1 M2

Reaee
i

t
l

!!
22
1
|

]
WIUT-0 Seail-Duag coole ————= Coxie Mo 22 oul BN A0Sl serasr TyRee checl
& e daphess code Mo I3 ouput? | [Fler 1o PZ3-14)
e ™ s
MUT-T Saii-Desg code e Tl M2 2T OUTDUD Pl Apesd sanEcR yater Check
is the diegnoes code Mo, I3 ousput? [Fglnr o P14 )
r"' N
Maasure cutput wavelorm Fom Ihe ingut sha®t speed senaor, [using —— = Aspiace the inpul shaft speed sensor,
&n oacilloacopa)
L] wnm#—ﬂﬂmmm 1
1 8 e irpul shall apaed sensor. -
s Engre 2006 tmin -+ | Chack the trouble symgioms I
. Bﬂmrblmrmrlhﬂ: [%d gear) rHﬂ
: Awivelorm such s the one shewn on P.23-43 {inspecton AT gverhaul %
Precsdurs Using an Oscilioacops) 5 output (Raisheng # FAeplace the undendiive cluich reiainer,
B 1.0V o more) and there i Nno noise appaaning in
the wiled oerm, ]
o | Gheck the trouble sympioms
'lH'B
| Eirninsle T cause of e nose
] G
ii-—lu-l-ﬁ-inllunﬂﬂn-ﬂi- P ——— e s T
joseng an oacilioscope) |
*  Jocornes T correcos &- T2 Bd TESErE wOiol Diteeer L
1 erd 2 T ool PR Desd eSO
L e S g — I L0 I s ey
* Sssce Ewe poaSos O (rd geer) | 1ll:l
OO0 A miebler= it i e 5P B 57 P 2003 PRORIRSE AT oewtamd =
Procedure LUesng e :---Hl-r * Aeciace Te Srec plarwiary e
w?h-ﬂmthl—mh“'—b. !
[
rm [ﬂﬂhnﬂm
AT ovehal W rllﬂ
: Low andl fevania Srone pyiiem chech [m“m,““
®  Dirmct chuieh wysiem chech

LA UL UL S UL LY UYL U U UYL L GO U U O T DY O U T L B |
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T> 23-23

Code No. 51 Abnormal communication with engine-ECU = Probable cause
<Vehicles without TCL>

Abnormal communication with TCL-ECU
<Vehicles with TCL>

H nomal communication is not passible for a continuous paiod of 1 secand of moee | & Maunction of connectar

whiesn e ignision swilch ks al the OM position, the batiery voliage is 10V or mara | = MaSunclion of the engine-ECL <\ieshides wihout TCLs
arvd e engine speed i 480 tminor mare, dagnasis code Mo, 51 s outpul. Disgnosts | = Mafunclion of Se TOL-ECU <\ehickes wih TOLs
code Mo, 51 is alse ouiput If the data being receivad |8 sbrormal for B continuous | ®  MafuncBon of ®e AT-ECL

period of 4 seconds under the same condifiors,

es G
| MUT-II Salf-Disg code = Chack the lollowing connectors: —————= FRepair
| w s the diagrnosie code Mo, 61 autpue? s B-29, B.34
| <\ahicles witheut TOL» <vehicles without TCLs
& |gthe diagnosss cods Mo, T4 oupet? s B-28 BT
| <\Vehicles with TCLs <\Vehiches with TCLa
Mo s
| Check e trouble sympioms. | Harmess check —— = Repalr
NG & Between engine-ECU and AT-ECU
Semeon TCLECY and AT-ECU
r - mn . L
Hm'“.r;: enging-ECU  <viehicles shicles with TCLs
Aeplace the TCL-ECU «\ehicles with OK
[ TCLs.
|-l.‘rhlct the frouble symptoms. |
. - ]
[Chock the woubie sympioms., ]
Rapiace the angine-ECLL.
L i <ahicias HH'I-I]LE_ET‘I:::I.J
3 Raplace e TCL-ECU.
| Replace the AT-ECL. { - el
1
NG
{ Ghack the woubde symploms, {————= Feplace the AT-ECU ]
Code No. 54 A/T control relay system Probable cause

it AT control relay voliege is ees han T % &ler e ignilion awitch has baen | = MaBuncton of te AT control ralay
hemnd DM, | is judpad that Feee is an cpen croult or a sher-grout in e AT contral | & Mafuncion of connecior

ralay earth and dagnosis code Moo 84 is output & Mafuncon of the AT-ECL

Than the iransmission 4 locked nio 3rd gear a8 & Tad-sale measurs, and he N
range lamg fleshes 8t & Feguency af 1 HL

| Check the AT comnol relay. (Fiefer fo P23-53) |-EE - = Rspliace
| Ok
! LE]
| Check the lollowing connectora: A-13, B.75, B-28, B-31 | — s Repair
D%
! NG
Harmags chisch Rapalr
= Batwesn AT contred reley and body aarh
® Datwean AT control relsy and Banery
® Batwean AT confrol reley and AT-ECU
| OiC
L] NG
| Check the troubls symptams f—————a| Aeplace e AT-ECU.
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AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

Code No. 56 N range lamp system

Probable cause

G Aagnoed e ke U o@ ooms

B T N rarge g @ o B a0 N e aep Slaien eaTucion TN raiucson)
g Deer g, 4 & ukged Pat fere i & shod-drod n e N fge Bee e |l higfyncion of conreser

| & MaurcSon of Be AT-ECU

& Mighrcion of Te N rerge amp tul

L]

Checs e & L= BT R
| Pt 0 GROLS 524 - Pamument Panai) ]
=i
! nG
[“hﬂwbﬂ!ﬂln = P
| ez chees Fompa
| Detesen N renge menp bul and A7T-E05 I
o
1 ! —

Code No. 71 Maltunction of AT-ECU

Probale cause

as a fal-aale moasure,

Thess i an abrormality in the AT-ECL, The transméssion & iooked i 3o gaar

& Matunction of ®a AT-ECLU

[Repiace the ATECU. |
INSPECTION CHART FOR TROUBLE SYMPTOMS
Trouble sympiom I'llplﬂmm w
Communication with MUT-I is not possible 1 | 2325
Drmvng mmpossabie | Starting impossible | 2 23-26
Does not move forwarnd '3 326
Doss not reverss . | 2327
Dioes not move forward or reverse) 5 | 2a-27
Mafunclion when startng | Engine stafng whan shifting ] 2328
* Shocks when changing from N1o D andiarge Smelag | 7 2328
| Shocks when changing from Nio Randiargetimelag | 8 23-29
memmfmn.ﬂunmw 8 23-30
time lag
Mailfunction whan shifting | Shocks and running up 10 23-30
Displaced shifting points | All paints 1 23-31
Sama paints 12 23-32
Does not shift Ma diagnosis codes |13 23-32
Malfunction while driving | Poor accalaration | 14 23-33
| Vibration 15 23-33
inhibitor swilch system 18 23-34

LTINS CONL UL OO C O T O, L ) L UL L L L ) L YA L L LT



AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

procadure No.
17

18
| 19

Shift pwnch assembly system
ide DOSDOr Fwish Fystam

Dual pressasrs swich sys=m

ehicle speed sensor system

= Aspiace e AT-ECU.

Check e Touble sympiome

H !
0l
_mmw g L i mh
S
m“m mw mmﬁ ] 5 m
m" w.m__ m m m
m I _
m HE TR m“ 4
{ |}
MMM $_ = ? g m_
TR
mmm mwmﬂm mm“ m. m mm_m 5ls. w
Ak e
) e s g
BT TR 'y

TR TR |;_|‘._ M) ;.I__ TTomomm )




causa
7 Feler o the Transmason Workshop Marysl

Mﬂim.ln“mmwm“nﬂ
posshie, replace the Due cofvertal asssmily.

b Fimpuilr, repiece
. o pe———

]i—-—--_.“

||El'l

AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

angre ByRtem ;
FPEINT, ighAon ByEEe, ol EySiem, man engne

Torque coresnise chack

® Chack for incorect insialon (insared &t an angle, oio.) and

Fapalca s of pump sesambly. %

(The o pump canmal be dissasembiled.)

Does not move (forward)

| o P Farrseasn coniol Catle amuerriy.
INSPECTION PROCEDURE 3

nli
il [}
il |
i) |
wm_m_. |
m gmm
|
NENLE
1 i
__w_ WEMW




23-27

AUTOMATIC TRANSMISSION - Troubleshooting <A/T>

Does not reverss

_:
hi,
_mnw_m

nnnun
huuua

it

¥ T eptacs Soss SO0 e afen T ey e @ thilled Yo N T A range
wie T egre | 0D T case 5 OrobElly BTSSR N T e
el f v e TG Ml B B 8 e Tl Pl DR W T

oraam of wlfes SO0y

:“
i

BEH

|

% Refer to the Transmission Warkshop Manual.
e[ Ropiace the low and reverss sclanoid vales.

"ﬂﬂ
+EI:

[ — )
reverse Guich presmre = R orage

INSPECTION PROCEDURE 5

B P veticie dosd Nl Mpve torward OF ISVERES when T Eeletir Ve § Bfed
15 By POEon Wi T BNgIe b g, T Cuse Il prababdy sltormia nD Dressare
o g malncion of T powe TR o DUMD O Ve Dady

% Feter 1o the Transmission Workshop Manuad




23-28 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>
INSPECTION PROCEDURE &

Engine stalling when shifting | Probable cause

H the sngine sialls whan the salecior lpwer 2 shifled fram N o O or R range while | Matunction af the engine systam

i arsging i iding, the cauee ic probably @ maluncton of the angine sysiom, fampm
ciuleh sslenaid vabhwe, vabe body or forgque converter (damiper cluich malfunsSan),

.
& hlathncton of the d ampar cluten sorirel galenaldwaben
® Matunction of the valve body

| = Matunction of the forgue converter (Malfuction af 1ha
| damper Sutch)

Engina system check
® Check the contrel system, ignition sysbem, fusl sysiam and
EiA Eysbam.

i Lol
| Rapiace the dampar clch cantral salencid vaive. |

t

Vahe body disassambly, cearsng and resssambly o

& [Pay paricular aBanton to loasening af balls, and o damage
ard sippaga of O-rings, valves and vahae bodies.

& |If the damage cannct ba repaired, replace 1he valve body
assembly,

. Refer 1o the Transmission Workshop Manual.

Wi
= REpaiT, raphace

MG

INSPECTION PROCEDURE 7

| ABICA e LOMGUE COrerter. ]

Shocks when changing from N to D and large time lag

Probable cause

body or kKie posiicn switch.

H abnormal shacks or a tme lag of 2 sstonds or more Goour whan the ealecior
lerenr is shifted from M to D range whila the enging i3 iging, the cause is pronably | ®  Mafunction of the undendive salenald vise

abnarmal underdrive clutch pressuce ar & mafunction of the underdrive

yilve | @

® Annormal undesdrive cluich prassure

Malfuncion of tha underdrive clutch
Malfunction of tha valve bady

[ ]
® Malfuncion of the idis posiSon swiich

#*: Refar o the Transmission Workshop Manual,

— NG H
MUT-IT Actustor lest = Replace Ihe undardrive salencid valve. :
® No. 2 Undercrive solenoid vake e
0K: Sound of opareSon can be heard
, oK Whan starting
[Whan does the shosk accur? || Shocks sometras ocous
| When shifing RSN [T Lves

NG

Hydrauiic pressure test (Rofer bo P.23-88)

& Measirs the underdrive cuich presswee when shifting from
M O
Standard walue: Refar o P23-57.

oK

Undesdiva chich system check #
® Fesiove e lransmission assemnbly, valvs Bidy cover and vahes

[

®  Figlone should operate end plesture ahoufd be maintained
whan air 18 blgwn through the underdive clusch ail hode in the
transmission case.

u]

MUT-11 Cwois fisd
® Ko, 84 |die positan swihch
O Tumhmmtuuﬂmnmummrpeduuﬂm'
depressed fram the fully closed positon, |

DK MG

1

WG

Undoediiva chich checy 4
& Check for buming of the facing, defacthve pision saal rifgs
wfd imerfarancs at the retainer,

o INSPECTION PROCEDURE 18, Idle posifion switch sysiem
check (Rafar to F.23-35.)

Valve hedy disassambly. cleaning and reassambly %

® Pay pariculer atlantion 1o kosening of bolts, and to damage
and slippage of O-rings, valves and vahve badies.

= H ihe demage cannel be repaited, replace the wvalve booy

assemihy.

tl

LY
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_h _
__

—nu-nu

.-.-.-..l_l

T

1, idle posifon swhch sysiem

ka
=

- Refer 1o Me Transmesson Worshop Manual

c e Samare Te Ow B (RS MO G W

| !

Wtan saring

J¥hen shitng

,Fﬂ

| Whan does e shock coour?




23-30 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

INSPECTION PROCEDURE 8

IEhu::I:: when changing from N to D, N to R and large time | Probable cause
ag

If alionisal sfuxis o om ow layg of 2 seconds or mars oocur when tha soleciar | & Abnormod line prassure
lewar ig ghified fram M to D range end from M io R range whils the engine |s kiing, | = Malfunciion of the ol pump
thi cause i prodably abnormal ine pressure of & matunction of Swe oll pump or | ® Malfunction of the veive body

vEe Doy,

%: Refer to the Transmission Workshop Manual,

Hydradlic pressure test (Refer fo P-23-56.) L Adust me line presaure. (Rafer to P.23-63.)

& Measiue tha hydrauic pressune for sach alement whenh li'h*il'lﬂ| NG
In sport mode 181 gear, 2nd gesr and R range. !
Standard value: Reler o F23-57. |

I o hﬁ.ﬂ
(Wi B e S B e LT e A,
e s ELNmaR Ot Wi e SN
m m i m:mu.: B RS
INSPECTION PROCEDURE 10
Shocks and running up | Probable cause

It shocks ocour when driving due fo upshifing or downshitting and e ransmission | » Abngrmal line pressure
spoad bocomas higher than the anging Speed, e eaucs b probably abnormal ine | & Balfunciion of each salenoid valve

pressure or a mathunction of & soenid vave, ol pumg, valve body of of & brake | ®  Malfunciion of the ol pumg
of culch s Malfunchion of Te valve body
L

Malfunction of each brake or each clusch

#: Refer to the Transmission Workshop Manual,

MG
MUT-I Astumber test | Amplaca the solencid valve.

Ma. 1 Low ard reversa solencid valve
Mo, 2 Underdrive galencid wahee

Ma, 3 Sscond solanaid vahes

Mo, 4 Creangrise splansd valee

Mo, & Asduchon solanold vakea

OK: Sound of operafion can be heard

(=
J NG ;
st Hhe e . [Arler o P23-81) | Replace e ofl pump assambly. *
| A pressure. (A -rm | (e o pump hasgi olad.)
| MG

Citfich and braks check % i J [Vave body disassembly, desring and reasssmbly
Chack Tor bumi ! the facing, deteciva
- L rnl'n“ﬂm- rmmE P b wl .' p-ﬁiunnﬂmhmmﬂﬂmlrdhﬁﬂmﬂ'ﬂﬂ
imerisrance slippage of O-rings, vahves and vahme bodies.
| e damags cannot ba repaived, replace ihe valve body

'?

v

v v

) LA

\k

AL

Al f‘I‘ e e

A LOL CIYY O] LY (L [
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

23-31

INSPECTION PROCEDURE 11

All points (Displaced shifting points) Probable cause
F N R poenm e Smpiaces whip g Te oase B Dotebly 8 mafuncion | @ mrnww“
of T gt Wt wpeed sl TPAPS or of & st vaive ®  lafrcton of Tw

& Malecson ST EowTe Ve

& AbForFa PR

| v aRecson o T v BOSY

| Moo of Pe AT-ECU

+: Reler i e Transmsson Workshop Manosl

Lt
|-l'l'-h-I- [ Y LT pe———— o e
|® Mo 33 Cusa e ST | o PE1A)
ON: wdraases n proporion D wetacs Speed |
o NG
MUT-H Dats Bad H&hll.llu“mmhuﬁn—u
& Mo 11 TPRAPS ,E
QI ircreasss n crogortion o accelerator sedal cpenngangs
oK NG
MUT-[I Data Nt e w-{ REpiace he sciencid vale. & |
® Mo 31 Low and revernse solenold valve duly % LTe]
. mgmmw;ﬂu:ﬁn:u
- Aacond solenaid
® No. 34 Overdrive solencid vaive duty % | Repaice the AT-ECU. =,
® Mo 08 Peduction solanoid wabve duly %
OK: Aafer o the table below
4;‘:1
MG
| Adjus! ™ lire prassurs. (Refer i P.23.81) |

No.31 |No32 [No33 [No.34 |[No3s
Deving &t constant speed in 15t gaar 0% 0% 00% |100% |o%
Drving &t constant speed in 2nd gear 00% |0% 0% 100% 0%
Drving at constant speed in 3rd gear 100 % 0% 100 % 0% 0%
Drreng & constant sceed r &7 QEar 0% 0% 100 % 0% 100 %
Driving & constant speed in Sth gear 0% 0% | 0% 0% 100 %
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23-34 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>
INSPECTION PROCEDURE 16
Inhibitor switch system Probabie cause
The cuse @ crotetyy & mafuncson of T Fnbior Pt POl OF GRRON Beict | ¢ Mafucson of T ANDT feck
=Tt = afrcSon of T grmot eAch
|' L= -
* Valrcses of Te ATECU
NG
iyt s Fater i F 734G | —— = Rapisce
[=_1
mn#;nm-ﬂ'ﬁ Chrack tw folowing conmecion: e B
 fpm——r { ATd BME Bg3 Bad |
& Daconned T oo -:IE =
meamre o P Famess sde i WO
- WHM“IH h_—::l-’: -
ox: & Bstween nhibsor peSch and
o o
L} NG 1
' MG
1tﬂt ¥
e} switch chack
Harmess cheok ——— = Hspair =
a Buesen bhiblor swibh and R T IO )
AT-ECU conrmctar
11.'#'!
| Eheck e rouble sympioms. }m { Repsicn the AT-ECU. !
INSPECTION PROCEDURE 17
Shift switch assembly system Probable cause

Mafuncion of the inhibior pesch

The tamsin ' Srobliy 4 T ion of Tl i Felen s, b sech Eaambiy
laifurcSon of e WA peich Esembly RIS Tt

cicult of a delecee AT-ECUL

Wil meSon of The BMR pefch iy LI Geete
Val ncoon o Tw W IeACR EseTrly COwegh
®  afuncSon of Correior
& Sigforcton of P AT-ECU
’ e
I“#“h‘-ﬂﬂ-.l l——i-l mmuu—nq—m
*m | Pt b PI334)
(58 semct amamtsy checs Pater & FI3.57) P Rapisce
e
| On
' NG
Hamness oheck J—-—“
® Babwegn shifl swich sssembly and AT-ECL
l‘m H.u_
[ Check the troutile sympioms f—————=| Répiace ihe AT-ECU.

TfT*Y**'*erervrerrrYryr e

1L

1 L]

0

"



AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

idie position switch system Probabie cause
Thw camme & rotably 8 Oelsclee idhe poSon peich croult or @ OmiecEes AT-ECU ¢ Mafurctor of T cie pomlion peRns
® Malrcior of correcir
| & MaSmgton of e AT-ECU
idie E—-{H-ﬂh TES or APS.
poafion Swsich chack im or
{Aeder in GROUP 13A - On-yshicls Service. |
ik
Chechk the Tollowing connecions: -Hﬂ—-—-w
407, B-30 <Vehicles wilhcul TCLs, A-08. B-30 <\ehicies wilh
TCL» - _—
] NG
HaregE Check T = Papak
& Betwsen ol posfor peacs gnd AT-EC0 |
ple
| w3
| Chack T Foube Bymgmmes s Faguace e AT-ECL
INSPECTION PROCEDURE 19
Tha come & prohably & defectes dual pressurs Feilen oo o 8 delecies AT-ECU. | » Mafrcion of Tw dual pressurs swiich
& alunciion of connadior
& Migfuncien af AC
& Malunction af the AT-ECU
Mnﬂmmmthm—bm
GROUP 55 = On-wehige sarvios.)
(5
L oK NG
Chaegl tha woltape of the AT-ECL con- |

mepchor B-31

® Dmoonnec the conmecy and
-2 - B T

& ignilon meacir O

& AT pwict OW

® Wolnges heSwss: feereul o 10
e e |
e |

Lt
L]

check (Fieter 1o GROUP
58 - g
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INSPECTION PROCEDURE 20

Vehicle speed sensor systam

Probable cause

The cause i probadly a sefective vehicle speed sensor orcul or @ defeciive AT-ECUL

® Mathmction of the wehicle speed sensor
& Mabunction of connectar
= Mabunclion of the &T-EGL)

Check tha following
conmecions:

== Ampalr

A-0B. B-29

]IT:n-:

| Ehack troudle symptam.

L

Check me hamess wire
betwesnthe A T-ECL and
tha vahicla spead sensod
connacion

|
TEH'{

| Ropiace the AT-ECU.

spead sansor and igniton
pwiteh cannecior

Check the vehicls apesd sensor. = Replace
{RAeder fp GADLUP 54 — Combination Metees. |
O
- L 1.NG - NG
Mepsure 8 the vehicle speed sensor connectol A-10 = Check the following | ——= Repair
® [Hecomnect he connecton, ardd meature al the harmess Biia, Cconnechora:
1. Vaolege betwean 1 and sarh (lgnition swich: OM) 2. NG B-40, B-44, B-77
OHK: Batbery volage o
2, &ﬂln:abﬂ“;gﬂvﬁ and garth (ignitisn seich: ON) 1 NG .
3. Coenfituity batwesn 2 and sars | [Cnex ociia synison.
OK: Corinuity ; NG -
| OK | Check the harress wire |—¢- Aapair
i NG betwaen  the  wahicla

>

Gheck the igritian swich. (Flater 1o GROUF 54 — ignition swhzh.) |

MG

Check the following
connecion B-20

= Ropalr

j‘m:

| Eneck troubls symotom.

MG
'

Chiscls e hidrmess wirg
betwosntha & T-ECLIand
1he vehicia spead sensor

MG
= Rapalr

carmecior.

*EIH

| Replace the AT-ECU

Chack the hamess wire Detween the venicls speed sensar and
e earth, and rapair i nacacsary.

Lk

/A KL UL OO [ [ R

(I

| DO COT D1 CO [ LL l‘h
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DATA LIST REFERENCE TABLE

AUV VRN VIRV VRN VIR VRS VRN VAR VRN R TR T TR R T T T TR

ltem Mo, | Check item Check reguirement MNormal value
11 Throttle position sensor | Englne: Stopped Accelerator pedal: 400 — 1,000 mV
<Vahices without TCL> | Salector lever Releaed
mﬁ:‘w postiion: P Accelerator padal: Gradually rses from the
| Acceleralor pedal: 4,500 - 5,000 mV
| Daprassad
15 Oil temperature sensor | Warming up | Drive for 15 minutes or Gradually rises 1o
more so that the T0-80°C
automatic transmission
fiuid temperatura
bacomeas 70 =80 *C.
21 Crank angle sensor Engine: idiing Acocelerator pedal: 800 — 800 rpm
Selector lever | Releasad
oyl  Feed
fEson. 1 Accelerator pedal: Gradually rises from the
Halfly depressed above value
22 Input shaft speed Salector lever Driving al constant speed | 1,900 - 2,100 rpm
Sensor position: Sport mode | of 50 km/h in 3rd gear
23 Output shaft speed Saelector lever Driving at constant spaed | 1,800 — 2,100 rpm
sensar position: Sport moda of 50 km/Mh in 3rd gear
26 Stop lamp switch Ignition switch: ON Brake pedal: Depressad | OM
=R Brake pedal: Released | OFF
20 Viehicle speed sensor Salector lever with 15t gear 0 kmi/h
position: Sport mode | [Vehicle stopped)
| Driving at constant spead | 50 km/h
| of 50 km/h in 3rd gear
31 Low and reverse Salector lewer Driving at constant No. 31; 0%, No, 32: 0
solenoid valve duty % pasition: Sport mode | spead in 18t gaar %6, Mo, 33; 100 %,
No. 34; 100%, No. 35:
0%
3z Underdrive solenold Driving at constant Mo. 31: 100 %, Mo, 32:
valhve duty 5% spead in 2nd gear 0%, Mo, 33: 0 %,
Mo, 34; 100%, Mo. 35:
0%
a3 Second solenoid valve Diriving at constant No, 31: 100 %, No. 32
duty % speed gear in 3rd gear 0 %, No. 33; 100 %,
Mo, 34: 0%, No. 35: 0%
a4 Cwerdrive solenaoid valve Driving at constant Mo, 31: 0%, No. 32: 0
duty % speed gear in 4th gear %, Mo. 33: 100 %,
Mao. 34; 028, Mo, 35;
100%
a5 Reduction solencid Driving at constani ko, 31: 0%, Mo, 3
valve duty % speed in Sth gear 100 %, No. 33: 0 %,
Mo, 34: 0%, Mo, 35
100%:




23-38 AUTOMATIC TRANSMISSION — Troubleshooting <A/T>
Item Mo, | Check itam Check requiremant Mormal valus
36 Damper clutch control Selector lever I Driving at 50 kmmin3rd | 0%
solenoid valve duty % position: Sport mode | gear with accederalor
released
Driving at constant speed | Approx. 70 — 90 %
| of 70 km/h in 3rd gear
52 Amount of damper Selector levar , Driving at constant speed | Approx. 100 — 300 rpm
cluteh sippage position: Sport moda | of 50 kmyh in 3rd gear
| Driving at constant speed | Approx, 0 — 10 rpm
| of 70 kmy/h in 3rd gear
54 Control relay output Ignition switch : OFF | Ignition switch: ON Battery voltage (m\)
voltags
58 Intake manifold vacuum | Selector lever N range with accelerator | Date changes
position: Sport made | padal released —
dapressad,
&1 Inhibitor switch Ignition switch: ON | Salactor laver position: P | P
Engine: Stopped | Selector lever position: F. | A —
| Selector lever position: N | N
i Selector laver pasition: D | D
B3 Shift position Selector lever posi- | Driving at constant speed | 15t
tion: Spors mode | of 10 km/h in 15t gear
: Drivirg at constant speed | 2nd
| of 30 kmih in 2nd gear
Driving at constant speed | 3rd
of 50 km/h in 3rd gear
Driving at constant speed | 4th
of 50 km'h in 410 gear
Driving at constant speed | Sth
of 70 ke in Sth gear
B4 |dle position switch | Engina: Idling Accelerator pedal: oM
E_rﬂiﬂﬂr.’faﬂf lever posi- | Released
oo Accelerator padal: OFF
Halfly depressed
B5 Dual pressura swilch Engine: Idiing AC switch: ON ON
Selector lever posi-
tion: W AC switch: OFF OFF

A LI L) LA U L L (O [

A AN A L L C] ()

A S A A A L) N



-
‘Sl
PeO au uj / sunpasoud no ‘wiayed yus prepuEs ay) o) Supsoooe o
Bujfues ueum uopoury syl asn | sseal abueys pue QLoD TFSOIAN] 2L doig I-503ANI L =
SMIEWaY LT[ 10 e g L& O LUEg)
GNVIWNOD T3ONVD 1I-S03ANI ¥
oo e
efeyon Lageqg |euucy [2)
AW 0 ase Buung (1) ‘SpUCISS £ 0)
5 "ON ISt BIBQ 440 sl fejal joquog AEj@d joauoa Ly 4 ﬂ..i....
e Jojeapus Uis 1
due Joje0ipul Ui ] .Wr..r
LN BYE
woy Eubs ey o) duE| JopEZpul pUg B
“BEEU ) sag Joy duwe| Joies =
uiny) dwej JoEspur ByNg NO LSS 8IR1 | . jpuy yoes apewrwing| duie| JOLBpY| 15| i
A 0 UBY) SS8 - -——
‘afeyaa Buwedo BAJEA IOUROS F..F
{aEis|Eaoy) [CULLDD LGnD Jedwe] G
RO BABA PIOUS|OS UORINPaY 8| o
(peddais agiyan) Yot G
= Wy o 50 pINOLS BAEA BAJEA DIOUS|DE SAlEDIaAT) ¥
et pIOUS|CS a0 Oy —
i o seuibeg SPUCHSS & 50) KNP SAEA DIOLE0S PUDDES £ Jul
UBALID S| BARA d uopsed | o 0g B I1-LNIN 8 SAEA PIOUSIOS BAUPIBOUN z
FIHOUEIOS SL UL SgIpNE &g JBAs| Inj0eBE A PEYRSOS BABA | T s
POUS punos uopesedo 8yl | NO URImS uopuB PIOLS|0S S BaUg] E_n._.. pOUSH0S B8IBAB) MO L fr.
anes [BULoN | juawanbad ¥oayn BIOD [Ea] Wey 2847y | O way
ANTVYA LNIWNIDANr 1531 HOLVNLOY e
s _ —
MO ‘680N I5|| Bleg | ﬁu
440 89°0N 151 BIRQ
'NO 1L9°ON IS BB
JBAB| JOIISES _fl._iln.
BUl POy pue Jrysumog
UoRRAG0 JaAs| I0)I8|eS UDUIME YRSUMOD
40 690N 151 BIRQ AQUasse yaims Yus 68 —
‘N0 ‘890N 191 BIRQ — |~
‘WO 1L9°0N 157 B1BQ
dBAE| JOjEES -
By proy pue Yaysdn -
IUHEBO0 Jans) Joloaes
240 “69"0N 184 BlBQ ——
: " Yms ypusdn
40 '89°0N 150 BEQ -—
‘NO L9T0N 18] BIRQ) AR DI NS £
spow Hods 129j9s -
uapelsto Jans J0oeEg WI
240 ‘890N I8 BiEQ
=440 'B9ON i8] BIEQ el L
H40 L9°0N 18| Bmeg f—
a paddolg aubuz YIUMS 10885
uosod saas| J0j08|es MO LSS uoiul) AOWESSE YIIMS QIS Fi:)
BNJEA [EWUoN _. iusaJnbe) ¥oayn wey yo8yo | oN wey | =
6E-E2 <Ly> Bupooysejgnoil — NOISSINSNYHL JlLYWOLNY L
—



23-40

AUTOMATIC TRANSMISSION — Troubleshooting <A/T>

CHECK AT A/T-ECU TERMINALS

In [ | ] [ | | q
ilelz|els|e]r|a]a|m|infLe]es 30|32 |33)3a |38 | 13T 38 51| 52f5a |54 c5 |56 (& |5 59|80
f1a s fie|orim]ia e 2222 .wln 26| ([ 139 [40[ar|a2fu) e 45’345 62|83 |ae| 4568 |47 [ta e |0 | 71|72
ARFABIIA
;I'Jm'minal Chack [wem Check requirement Standard value
o.
1 Underdrive solenaid valve Selector lever position: Sport mode {15t gear) Battary valtage
I Selector lever position: P Appron.T -9V
2 Solenald valve power supply lgnition switch: OFF DV
lgnition switch: ON Battary voltage
3 Solanoid valve powes supply Ignition switch: OFF oW
Ignition switch: ON Battery voltage
4 Shift indicator lamp (15t) Gear; 15t gear Baftery voltage
Gear: Other than above oV
Y Shift indicator lamp (3rd) Gaar: 3rd gear Baftary voltage
Gaar; Other than above ov
_E_ I EI_'I|‘H. i;ui:-'.a.h:r lamp (5th) Gear: Sth goear Battery voltage
Ghaar; Cther than abave o
10 AJC compressor load signal AJC switch: OFF oV i
AJC switch: ON Battary valtage
11 Powar supply ' ignition switch: OFF ov
Ignition switche OM Baftery voltage
12 Earth | Aways oV
13 Earth Always ov
14 Owardriva solenoid valve Salector lever position: Sport mode (3rd gear) Baftery voltage
Salectar lever position: P Approx. T—39V
15 Damper ciutch control salencid | Salector lever position: Sport mode (1st gear) Battery voltage
valve Salectar laver position: Sport mode (50 kmMhindth | Other than
gaar) battery voltage
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AUTOMATIC TRANSMISSION — Troubleshooting <A/T> 23-41
hm Chuiac, ibam Check requirement Standard value
18 | Second sclenoxd vaive Selocior kever posifion: Sport mode (2nd gear) Batwry voltage

! Sslector lever posion: P ApproI. T -9V
17 | Srwh nchcaty lamp (2nd) Gear 2nd gesr Batrery voiage
Gear Other than above ov
18 jﬂ“mm Gear: 4%h gear Batery voitags
-' Gear Other than above ov
21 HOrque McuUCTIon ignition switch: ON (except during shifting) 4-5YVY
request signal
<\Vghicles with TCL>
23 Diagnosis control - -
24 Power supply Ignition switch: OFF ov
Ignition switch: ON Battery voltape
25 Earth Arwnys ov
28 Earth Always oV
3| input shaft speed sensor Measure between terminal No. 31 and No. 43 by | Referio P.23-43,
BN OSClloSonpE. Oscilioscope
Engine: 2,000 rimin inspaction
Selecior lever posiSon: Sport mode (Jrd gear) | ProCedure.
32 Output sha® spesd Senson Measure between tarminal No. 32 and No. 43 by | Refler o P23-43,
an oscilloscope. Oscilioscope
Engire: 2 000 riman inspechnn
Selector lever position: Spon mooe (3rd gear) procedsE
13 iﬁnrdum Engene: iding 20-2aV
36 | ide posiion switch Engne iding ov
Engine: Other than idiing 5V
35 Back up povsr sy Alwdys Batiery voitage
43 Sansor sarth Aways ov
44 Oil iemperature sansor ATF temperatura: 25 *C 3B-40V
ATF tamperature: B0 *C 23-25vy
45 | Throttle position sensor (TPS) | Accelerator pedal: Feleasad (Engine stopped) 05-1.0V
Accalerator padal position sansor
(APS) Accolarator padal: Depressad (Engine stoppad) 45-50V
51 Reduction solenoid valve Selector lever position: D (15t gaar) Battary voltage
Selector lever position: D (5th gear) Approx, T-8 'V
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AUTOMATIC TRANSMISSION - Troubleshooting <A/T> 23-43
OSCILLOSCOPE INSPECTION PROCEDURE
Check item | Check requirement Normal candition
(Wavetorm sample)
Crank angle sensor Salactor levar positon: M idiing {venicie stopped) Wavalorm A =
Input shaft speed Selector lever position: Sport Driving at constant speed of 50 Wavetorm B
sensar mode km/h in 3rd gear
Cwiput shaft {
spaad sensor |
Vehicle speed sensor
Low reverge | Ignition switch: ON Force drivie each solenoid valve | Wavatorm C
salenoid valve Selector lever position; P (Actuator test)
: . Engine: 0 r/min
E‘Jns:‘ﬂnw sodenaid ARl &0
(WVahicle stopped)
Second solenoid Throtle (Accelerator) opening
valve angle: Less than 1V
Idle switch: ON
Owverdrive solenold
valhve
Reduction salancida
valve
Damper clutch
cantral solenaid |
valve '
Waveform sample
Wavelorm A Waveform B Wavelorm C
)
G0
I
P : M
an
1 L =)
s, b, ' o)
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Troubleshooling <Automatic Transmisalon
AUTOMATIC TRANSMISSION — Erronscus Operation Prevention Mechanism:

TROUBLESHOOTING <AUTOMATIC TRANSMISSION ERRONEOUS
OPERATION PREVENTION MECHANISM>

INSPECTION CHART FOR TROUBLE SYMPTOMS

Probism

| Inspaction
Procedurs Mo

immw

Whan e selecior ever 5 moved 0 AL the backaup lamp Iights up, butthe | 1

biuzzer doss not cperEe.

When the sslecior rver s mua;ﬁmwﬂltmmm

2

2324
iz}-u

INSPECTION CHART FOR TROUBLE SYMPTOMS

INSPECTION PROCEDURE 1

When the selector lever |s moved to R, the backup lamp
lights up, but the buzzer does not operate.

Probable cause

The input creu from the inhibitor switch 1o the buzzenECU may be faulfy
bugzer-E0U may bi delacive. Alsa the ignifion switch inpul droull may be defective.

or fhe

# Mafundiion of tha hamess o connecior
& Wafundiion of e burzer-ECLU

NG e Je]
mu--hmmm:mm—m—-{m#ﬂmmmrﬂiﬂ—bw
B ol B N 1o
CR T [ Check roubin symptom. Chack the hamess wire between e
Yeltage batwaen mrmena Na 12 anc
body sarth junclien Bloek and powsr supply
i ﬂﬂ:ww
rm
ﬂnn“mml—ﬁuﬂmm i
| Ml | MO
' L NG
Pagw. | Creci Fe hareees wis betwsen Tw = Fapair
| Burrer-ECL) and B oncler Bock. |
L
i_“hhnﬂ:u |
INSPECTION PROCEDURE 2
mmm“hmummm“ Probable cause
does not light up and neither does the buzzer operate.
The inhibicr pelich Crous O o IgRBIon Peich pul CFOUE Wy De OEIRCIve = Malrion of Te bbby pefch
= MaSurcion of P huee
* Sdaliyncion of RemEsl OF CONWCEF
e e e NG
P2340 ) |
Ol
NG
Haasurs & the inhibiliee swiich connes. [———————=| Check ths fellowing conneciors: —————= Pspals
1o A-T4 A-T4, B30, B-43, B4
= [Diconnes] e conmecicr  @nd T
imBaEirE & ™a RETEEL ;llmﬁllrd L MG
Woltags betwasnh armanal Mo Chack roubla symplom, |—-mnhl-nﬂlmnlhau-mﬂu-
I Sy S l : igriton switch and he mhaitor switch
OK: Banery vollags | repait i necessary,
f
% Fal'y NG
Check the following connecions: —— e Check Youble symptom | = Checx T namess wirs betwsan D=
A-Td, B-38, B.43 inhibiar switch and e buzzesECU
‘Llﬂ recas § REcaRsEny
Pagair

I‘l l‘l i"l I‘l AL I‘i ) LI L

| LN LI L

T B BT BT BT BT | BT T [ [ [
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AUTOMATIC TRANSMISSION — On-vehicle Service 23-45

C | |JHOT]]

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
filters (special filters for transmission only) should always
be replaced.

1. Drive the wvehicle until the fluid temperature rises to the
normal temperature (70-80°C).

2. Park the vehicle on a level surface.

3. Move the selector lever through all positions to fill the
forgue converter and the hydraulic circuits with fluid, and
then mowve the selector levaer 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 fiuid smells as if it Is burning, it means that the
fluid has been contaminated by the pardicles from the
bushes and friction mataerials, a transmission overhaul
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
im more fluid until the level reaches the HOT mark.

Automatic transmission fluid:
Dia Queen ATF SP II, ATF SPIIM or squivalent

MOTE

If the fluid level is low, the oll pump will draw in air along
with the fluid, which will cause bubblas 10 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 clutches and brakes.

If there is too much fluid, the gears can chum it up into
foam and cause the same conditions that can occur with
low fluid levels.

In either case, air bubbles can cause overheating and
oxidation of the fluid which can intarfare with normal valve,
clutch, and brake operation. Foaming can also rasult in
fiuid escaping from the transmission vent, in which casa
it may be mistaken for a leak.

B. Securely insar the oil level gauge.



AUTOMATIC TRANSMISSION — On-vehicle Service

AUTOMATIC TRANSMISSION FLUID REPLACEMENT

Cautlon

When the transmission has been replaced or overhauled,
the transmission fluld cooler line flushing should always
be carried out before Installing the transmission Tluld

cooler hose,

If you have a fluid changer, usa this changer to replace the
fluid. if you do not have a fluid changer, replace the fiuid
tu,- the following procedura,
Disconnect the hose shown in the lllustration which
connects the transmission and the oil cooler (inside the
radiator).
2, Start the engine and let the fiuld 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 fo drain the fluid.

Discharge volume: Approx. 2.0 ¢

4. Replace the oil filters. (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 fluld In through the aoil filler tube,
Adding volume: Approx. 5.5 ¢

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 fiuid
for dirt.

If it has been contaminated, repeat the steps 6 and 7.

8. Pour the new fluid in through the oil filler tube.
Adding volume: Approx. 3.5 £
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23-48 AUTOMATIC TRANSMISSION — On-vehicle Service
OIL FILTER REPLACEMENT
1. Use the special tool (MB291610) 10 remove the automatic
transmission od fiter,
2. Ciean the filter bracket side mounting surface.
MBS ET D

3. Apply a small amount of automatic transmission fluid 1o
the O-ring of the new oil filker.

4. Use the special tool (MB391610) to install the automatic
transmission oil fiter.
NOTE
Tightening torque: 12 Nm

5. Check the quantty of the automalic transmission fiuid.
(Refer 10 P23-45)

THROTTLE POSITION SENSOR ADJUSTMENT
<Vehicles without TCL»>

Retar to GROUP 134 = On-vahicle Service,

ACCELERATOR PEDAL POSITION SENSOR
ADJUSTMENT <Vehicles with TCL>

Refer io GROUP 13A - On-vehicle Service.
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INHIBITOR SWITCH CONTINUITY CHECK
[ryw— | Terminal No.

1jz|3|a|s]|e]|7]|a]|® |1

P ' O o | OO0
A I OO |
N O o o0
D O ' O] |
NOTE
The inhibitor swiich has seven positions, but four posiions
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AUTOMATIC TRANSMISSION — On-vehicle Service 23-51
AT CONTROL COMPONENT LOCATION
Name Symbol | Name Symbaol
w position sensor <Vehicles with | C Ol tamperaiure Sansor J
AT control refay = 4 Output shaft speed sensor 3
AT-ECU | 5 Select switch o
Crank angle sensor | A | Shift indicator lamp L
Diagnosis connactor N ' Solenoid valve H
| Downshift switch P Stop lamp switch M
Dual pressure switch F TCL-ECU R
Enaine-ECLU U :I'r'rgfmﬂ position sensor <Vehicles without | B
\die position switch D Upshiftswitch _ |@ |
Inhibitor switch I Vehicle spaad sensor E
Input shaft speed sansor K
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TFA1342

TFAL344

AT CONTROL COMPONENT CHECK
INPUT SHAFT SPEED SENSOR CHECK
1. Disconnect the input shaft speed sensor connector.

2. Measure the resistance between the terminals No.1 and
MNo.2 of the Iinput shaft speed sensor-side connactor,

Standard value: 330 - 390 0 (at 20°C)

3. Check that thare is continuity between the terminals MNo.1
and No.3, and between tha terminals No.2 and No.4 of
the input shaft speed sensor-side connector.

4, |If the input shaft speed sensor is faulty, replace i.

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 thera is continuity between the terminals MNo.1
and No.3, and between the terminals Mo.2 and No.4 of
the output shaft speed sensor-gide 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
<\ehicles without TCL>

Refer to GROUP 13A - On-vehicle Service,

ACCELERATOR PEDAL POSITION SENSOR CHECK
<Vehicles with TCL>

Reter to GROUP 13A — On-vehicle Service.



>

¥

AUTOMATIC TRANSMISSION — On-vehicle Service

- UBH U

:l

”

a

Al

TFA1348

U T, ™ - U U

&

U

&

-

)

OIL TEMPERATURE SENSOR CHECK
1. Remove the ol temperature Sensor.

2 Massure the resistance Dabwean erminals No. 1 and
No. 2 of the ol temperalund S8nNsSOr connecior.

Standard value:
Oii temparature (*C) Rasstance (ki)
) 16.7-20.5
100 0.57-0.60

3. If the resistance is outside the standard valve, replace
the oil temperature S&nsor,

INHIBITOR SWITCH CHECK
Refer to P23A-49.

STOP LAMP SWITCH CHECK

FRefer 1o GROUP 35A — Brake Pedal
VEHICLE SPEED SENSOR CHECK

Refer 1o GROUP 54 - On-vehicle Sarvice.
DUAL POSITION PRESSURE SWITCH CHECK
Refer 10 GROUP 55 — On-vehicle Service.
IDLE POSITION SWITCH CHECK

Refer 1o GROUP 13A — On-velscie Service.
SELECT SWITCH CHECK
Rafer to P23-67.

UPSHIFT SWITCH CHECK
Refer to P.23-67.

DOWNSHIFT SWITCH CHECK
Refer to P.23-67.

AT CONTROL RELAY CHECK
1. Remove the A/T control relay.
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i

2 Use jumper wires o connect A/T control relay
2 1o the battery () terminal and terminal 4 10 the
{+) terminal

3. Check the continulty between terminal 1 and
3 of the AT control relay when the jumpar wires
connected o and disconnected from the Daftery.

Jumper wire Continuity between ferminals No. 1
and No. 3

Connacted Continuity
TEAL34T Disconnected Mo continuity

4, If there is a problem, replace the A/T control relay.

¢

H!

SOLENOID VALVE CHECK

1. Remove the valve body cover.
2 Disconnect the connactors of each solenoid vaive.

3. Measure the resistance between terminals 1 and 2 of
each solenod valve.
Standard value:
Kame | Aesistance
Damper ciutch control solenoid vaive 27-340
Low and reverse solencid valve (at 20°C)
Second solenoid valve
TFA1328 Underdrive sclencid valve
Overdrive solenoid valve
Raduchion solancid valve

4. | the resistance is cutside the standard value, replace
e soienod valve
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TORQUE CONVERTER STALL TEST

This test maasures the maximum engine speed when the
selactor lever is at the D or R position and tha torque converter
stalls to test the operation of the torque converter operation
and the holding performanco of the ciutches 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.

e wh

Check the automatic transmission fluid level and
temperature and the engine coolant temperature.

o  Fluid level: At the HOT mark on the oil level gauge
# Fluid temperature: 80 - 100°C

= Engine coclant temperature: B0 — 100°C

Check both rear wheels (left and right).

Puill the parking brake lever on, with the brake pedal
fully depressed.

Start the engine.

Move the salector lever to the D position, fully depress
the accelerator padal and take a reading of the maximum
engine speed at this time.

Caution

{1} The throtlle should not be left fully open for any
more than eight seconds.

{2) K 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 before carrying out
subsequent tests.

Standard value
Stall speed: 2,100 = 2,600 rimin

Move the selector lever to the R position and camry out
the same test again.

Standard wvalue
Stall speed; 2,100 = 2,600 r/min

TORQUE CONVERTER STALL TEST JUDGEMENT
RESULTS

d.

Stall speed is too high in both D and R ranges
& Low line pressurg

o Low & reverse brake slippage

Stall speed Is oo high in D range only

® Underdrive clutch slippage

Stall speed is too high in R range only

& Reverse clutch slippage

® Reduction brake slippage

Stall speed too low in both D and R ranges
& Malfunction of torque converter

& Insufficient engine output
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HYDRAULIC PRESSURE TEST

1.

2.
a.

Warm up the engine until the automatic transmission fluid
temperature is B0 = 100°C.

Jack up the vehicle so that the wheels are free to turn.
Connect the special tools (2,942 kPa oil pressure gauge
[MD998330]) and adapter [MD998332, MDS98900,
MD288268 (for RED and DR pressure)] to each pressure
discharge port.

NOTE

2MND:; Second brake pressure port

UD: Underdrive clutch pressure port

LR: Low and reverse brake pressura por
DAR: Torque comverter pressure port

DA: Damper clutch apply pressure port
RV: Reverse clutch pressure por

0OD: Owerdrive 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, correct the
problem while referring to the hydraulic pressure test
diagnosis table.
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HYDRAULIC PRESSURE TEST DIAGNOSIS TABLE

Trouble symptom Probahis cause

Al hydraukc pressures are high. | Mallunchon of the reguiator vahe

Al hydraukc pressures ane low. | Malfunction of the ol pump
' Clogged internal ofl fiter
Clogged external oll fiter
Clogged ol coolar
Malfunction of the regulator vaive
Mattunction of the reliel vaie
Incorrect vatve body Installanon

Hydrauiic pressure & abnomal | Malfuncion of The reQuISICT Yalve

in “F range oniy.

Hyoraukc pressire s abnormal | Mafunction of the reguisior valve

R RO Maftnction of e switch vaive

Only Unoersrve nyoraus Maituncsion of the of seal K

P — Maifunction of the o seal L
Matfunciion of tha ol saal M

Malfunction of tha undardrive solanoid valve

Malfunction of the underdrive prassure control vaive

Malfunction of chack bail

Clogged orifice

Incomect vaive body INStRkaDON

Mafincton of e ol saal A

i-_mdﬁﬂﬂ!l

Walrvion of e of seal C

Matfunction of check bal

Ciogged onfice

incormect valve body instaflaton

Matfunction of the off seal D

Malfunction of the oll seal E

Malfunction of the oll seal F

Malunction of the cvardrive sclanoed valwa

Malfunction of the overdrive pressure control valva

Maffuncion check bal

Ciogged orifice

[ rcomect vaive hody mesalanon

1 S L LI CHL O ) L) L) D) ) A) AJ) AN) A A M) R AL M) ML M &
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AUTOMATIC TRANSMISSION — On-vehicle Service

Troubie symgtom

' Probable cause

Only direct clutch hydraulic
pressure |8 abnormal.

Malfuncticn of the oil seal P

Malfunction of the oil seal Q

Mafunction of the of saal H

| Mafynchon of the iow Bnd reverse solenoed valve

Mafuncton of the low and reversa pressure control valve

| Maruncoon of swich vaive

Malfunction of fall-safe valve C

Clogged orifice

Incorrect vahve body instasiaton

Oniy low and reverse hydreulic |
pressure i sbnormal

Maftunchon of the Of saal |

'munduJ

| Mafunction of the low and reverse solencid vaive

Mafunction of fha low and reverse pressure control vahae

Mafunction of the switch valva

Maffunction of the fail sate valwe A

| Mafuncton of check bal

| Clogged orfice

incormect vatve Dody nstaladon

Only sacond hydraulic pressure
s abnormal,

Mailfurction of the oil saal G

Malfunction of tha oll saal H

Malfunction of the oil seal O

Malunchon of the Shoond solanited vilhve

| Malanchon of e S8cond Dresse conirol vale

| Mafuncion of the il safe vaive B
Clogged orifice
Incorrect valva body Installation
Only reduction brake hydrausic | Malfunction of the ofl seal
PRRR S—. Maffunction of the of seal T

| MaTunchon of the retuchion oo valve

[ Mathuncsion of the reduction pressure control vaive

Ciogged orfce

incorrect valve body installation
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Trouble sympiom

Probable cause

Only forque converter prassura
iz abnormal,

Maltfunction of the oll cooler

Malfunction of the oil seal N

‘Malfunction of the damper clutch control solencid valve

Malfn.m::uﬁ;bunf the damper clutch control valve

Malfunction of the torque converter pressure control vale

Clogged orifice

Incomrect valve body Installation

Pressure appiied o non
operating alemeant,

Incorrect transmission control cable adjustmeant

Malfunction of the manual valve

hmrrar:h-"ahrﬂ body Installation
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HYDRAULIC CIRCUIT
PARKING AND NEUTRAL

1.

—
e ke e

e

Reversa clutch
Low-ravarsa brake
Second brake
Underdrive dufch
Owerdrive clutch
Raduction brake dutch
Direct cluich
Accumulator

. Check ball
. Damper clutch

Fall safa vahe A

12. Fail safa valve B

13.
14,
15.
16.
17.
18.
18,
20.

Fail safa valve &

Damper clutch control valve
Swilch walve

Automatic transmission fluid cooler
Lubrication

Low-reverse prassure control valve
Second pressure conirgl valve
Linderdrive pressure control valve

TRAIFa1

. Overdrive pressure conrol valve
. Aeduction
. Damper clulch control solencid

re controd valva
valva

. Low-reversa solenoid wvalve

. Second solenoid valve

. Underdrve solenocsd valve

. Oveardrive solenoid valve

. Reduction solenoid valve

. Torque convertar pressure control

valve

. Regulator vaive

Manual valve

. Ol filter

. Ol pump

. Ol strainer

. Qi fitter (Built in typa)
Haliaf wa}'.u

., Qil pan

L]
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AUTOMATIC TRANSMISSION — On-vehicle Service 23-63

48 Bution not pressed

"-::] Bution pressed

LINE PRESSURE ADJUSTMENT

1. Discharge the automatic fransmission fluid, and then
remove the valve body cowver.

2, Tum the adjusting screw shown in the illustration at left
to adjust the undordrive pressure to the standard value,
Tha pressure increases when the screw is tumed to the
laft,

NOTE
When adjusting the underdrive pressure, adjust to the
middla of tha standard value range.

Standard value: 1,010 = 1,050 kPa

Change in pressure for each turn of the adjusting screw:
35 kPa

4, Install the valve body cover, and pour in the standard
volume of automatic transmission fiuid.

4. Cary out 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.

2. Check if the engine starts when the selector lever is at
“N* or “P" position, and does not start at the other positions.

3. Start tha engine and releasa the parking brake, Cheack

if the vehicle moves forward whan the selector lever is
moved to “D" position, sport mode 1st or 2nd position,
and moves backward when moved to "R position.

4, Stop the engine. Tum 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 23-65

INSTALLATION SERVICE POINT
p-AqNUT INSTALLATION
1. “I:I'Hl the salector l@var and the manual contrd lever
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SELECTOR LEVER ASSEMBLY
DISASSEMBLY AND REASSEMBLY

Disassembly stepa
. Push bution

s

b= -rrtnEnuh

. Upper panel

. Slicer

. Lower panel

: Elﬂ switch assembly
it

. Arm assembly
. Bushing
- Laver case

e

12. Bushing
13. Lover assambly
14. Ball

158, Levear guida
16, Spring

17. Plala

18. Lock cam
19. Bushing
20. Spring

21. Spacer

&2. Bracket
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SHIFT SWITCH ASSEMBLY CONTINUITY CHECK

Termna Mo
= _ |

= :

OFF

oM

OFF O—0

luu

UFFI

INSPECTION

Swirch
Sheft
P
Skt
Sedect gwitch

AUTOMATIC TRANSMISSION — Transmission Control
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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 Paosi-installation Operation

# Transmission Fuid Draining (Feer to P.23-48) w ingé Cover Installation {Refer to GROUP 114

& Lnder Cover Removal — Timing Bailt.)

= Batiery and Battery Tray Removal » Front Exhaust Pipe Installation (Reder te GROUP

& Al Clasnar Aszsembly Flemoval 15.)

® [Fronf Exhausi Pipe Pemoval (Refer to GROUP 15.) # AF Clesnsr A:«surm:ﬂ%«_ Installation

# Engine Cowver Removal (Refer to GROUF 114 - * [Hattery and E!l‘lﬂr‘ﬁ ray Installation

Timang Beit.) # LUnder Cover Insta
# Tramamigslon Fluld Supplying [Reter fo P.23-46)
& Salector Lever Operation Check
# Spesdomelar Operation Chack
S8 Hm

Removal steps

& Transmission control cable connection 6. Vehicle speed sensor connectar
Refer to P.23-64.) 7. Transmission assambly upper part
1. Transmission fluid cooler hoses coupling boits
cannecion - A B. Transmission mount bracket
2. Fulse generstor "A” connector C+4 9. Transmission mount stopper
3, Pulse generator "B" connector B & Engine assembly suppaorting
4. Inhibifor switch connacior
5. AT conmtrol solencid valve assem-
bly connecior
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Lifting up of the vehicle
«4Cp PE 10. Drive shaft nut <L H.>

11. Stabilizer link connecion

12. Speed sensor clamp

13, Brake hose clamp

14, Tia rod and connection

15. Lowsar arm ball joint conmaction

16. Drive shaft <LH.> (Reler 1o
GROUP 26.)

17. Drive shafl <R.H.>» connaction

«Fp
<

18. Starter

18, Oi filtar cover

20. Ball housing cover

21. Contermem assambly

22. Drive plale bolts

23. Transmission assembly lower part
+luupl bolts

4F pA4 24 I'I‘ﬁ:ﬂ?!lﬂm assembly
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REMOVAL SERVICE POINTS
«Ap TRANSMISSION MOUNT BRACKET REMOVAL

Jack up the transmission assembly gently with a garage jack,
and than mmove the transmissinn mount hrackeat

«4Bp ENGINE ASSEMBLY SUPPORTING

Set the special tool to the vehicle to suppon the engine
assambly.

4Cp-DRIVE SHAFT NUT <L.H.> REMOVAL

Caution
Do not apply the vehicle weight to the wheel bearing
while the drive shaft nut Is loosened.

MBESSOTET

ANBCOETR

«{Dp- TIE ROD END /LOWER ARM BALL JOINT
DISCONNECTION

Caution
1. Use the special tool to loosen the tie rod end mounting
o nut. Only loosen the nut; do not remove it from the
ball joint.
2. Support the speclal tool with a cord, etc. not to let
it come off.

MBSS0E2E or
MBE91113

«Ep DRIVE SHAFT <R.H.> DISCONNECTION

1. Insert a pry bar batween the transmission case and the
drive shaft az shown to remowve the drive shaft.

MOTE
; Remove the drive shaft together with the hub and knuckle.
. Caution
Drive shaft = S (1) Always use a pry bar, or the TJ will be damaged.
Pry bar Trarmrmisaion (2} Do not insert the pry bar too deeply, otherwise

the oll seal may be damaged.

ACRCOaT
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AUTOMATIC TRANSMISSION - Transmission Assembly 23-T1

. Suspand the removed drive shaft with a wire so that

jack.
2. Remove the drive plate bolts while tuming the crank shafi.
3. Press in the torqgue converter 10 the transmission side
:;mutﬂ'mnrquamdunm“ahmﬂu anging
CR
4. Remove the transmission assembly lower part coupling
bolts and lower the transmission assembly.

INSTALLATION SERVICE POINTS
A« TRANSMISSION ASSEMBLY INSTALLATION

After securely insering the forgue converter into the
transmission side 5o that the value shown in the illustration
will ba oblained, install the ranasmission assembly o the
engine.

PB4 DRIVE SHAFT NUT <L H.> INSTALLATION

1. Install the drive shaft washer as shown in the Bustration.
2 Using the special tool, tighten the dive shaft nut o the

H
a

tightaning the drive shaft nut to the specified
do not apply the vehicle weight to the wheel

g!ﬁ

spltphunmiwwhﬂuhnhﬂnm.ﬁgm'n

nut further within 255 Nm. Then when the nearest
Pi hnhlm aligned, insen the spiit pin into the hole
acure

Zﬁ?

n
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-l
m 3 Engine side
= f e
Transmisshon
maunt brackat
]
Er“h;;t Ly fafal. |

p-C TRANSMISSION MOUNT STOPPER
INSTALLATION

Install the transmission mount stopper so that the arrow points

as shown in the illustration.
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