4]

o~

MITSUB

Seronce

Manual

CHASSIS
AND BODY

F |

il

. m

3




[t E BRI A sty



BackupServiceManual ___

000GT

1992-1996
Volume 1

FOREWORD

This Service Manual has been prepared with the
latest service information available at the time
of publication. It is subdivided into various group
categories and each section contains diagnosis,
disassembly, repair, and installation procedures
along with complete specifications and tightening
references. Use of this manual will aid in properly
performing any servicing necessary to maintain or
restore the high levels of performance and reliability
designed into these outstanding vehicles.

™

WE SUPPORT
VOLUNTARY  TECHNICIAN
CERTIFICATION THROUGH

National institute for
AUTOMOTIVE
SERVICE
EXCELLENCE

MITSUBISHI

MOTOR SALES OF AMERICA Inc.

Mitsubishi Motors Corporation reserves the right to make changes in
design or to make additions to or improvements in its products without
imposing any obligations upon itself to install them on its products
previously manufactured.

0 1995 Mitsubishi Motors Corporation Reprintedin USA
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NOTE: Electrial system information is contained in
Volume 2 “Electrical” of this paired Service Manual.
For overhaul procedures of engines or transmis-
sions, refer to the separately issued Engine Service

Manual.
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL
RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES

WARNING!

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component,
can lead to personal injury or death to service personnel (from inadvertent firing of the air
bag) or to the driver (from rendering the SRS inoperative).

(2) If it is possible that the SRS components are subjected to heat over 93°C (200°F) in baking
or in drying after painting, remove the SRS components (air bag module, SRS diagnosis unit,
front impact sensors) beforehand.

(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
52B - Supplemental Restraint System (SRS) and GROUP 00 - Maintenance Service, before
beginning any service or maintenance of any component of the SRS or any SRS-related compo-
nent.

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

HOW TO USE THIS MANUAL

MAINTENANCE, REPAIR AND
SERVICING EXPLANATIONS

This manual provides explanations, etc. concerning
procedures for the inspection, maintenance, repair
and servicing of the subject model. Unless other-
wise specified, each service procedure covers all
models. Procedures covering specific models are
identified by the model codes, or similar designation
(engine type, transaxle type, etc.). A description
of these designations is covered in this manual
under “VEHICLE IDENTIFICATION".

SERVICE ADJUSTMENT PROCEDURES

“Service Adjustment Procedures” are procedures
for performing inspections and adjustments of par-
ticularly important locations with regard to the
construction and for maintenance and servicing,
but other inspections (for looseness, play, cracking,
damage, etc.) must also be performed.

SERVICE PROCEDURES

The service steps are arranged in numerical order
and attention must be paid in performing vehicle
service are described in detail in SERVICE POINTS.

TROUBLESHOOTING

Troubleshootings are classified into master trouble-
shooting and group troubleshooting and located
as follows:

The master troubleshooting is prepared when the
trouble symptom relates to two or more groups
and given in MASTER TROUBLESHOOTING.

The group troubleshooting guide is prepared for *

causes of problems related to that individual group
only; a troubleshooting guide is prepared for each
appropriate group.

DEFINITION OF TERMS

STANDARD VALUE

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

or the value to which the part or assembly is cor-
rected and adjusted. It is given by tolerance.

LIMIT

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

REFERENCE VALUE

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

CAUTION

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

INDICATION OF TIGHTENING TORQUE

The tightening torque shown in this manual is a
basic value with a tolerance of £10% except the
following cases when the upper and lower limits
of tightening torque are given.

(1) The tolerance for the basic value is within £10%.
(2) Special bolts or the like are in use.

(3) Special tightening methods are used.

SPECIAL TOOL NOTE

Only MMC special tool part numbers are called
out in the repair sections of this manual. Please
refer to the special tool cross reference chart, which
is located in the service manual at the beginning
of each group, for a cross reference from the MMC
special tool number to the special tool number that
is available in your market.

MODEL INDICATIONS

FWD: Indicates the front wheel drive vehicles.
AWD: Indicates the all wheel drive vehicles.
ABS:
ECS:
suspension.
4WS:

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

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

AT Indicates the automatic transaxle, or models equipped with the automatic transaxle.

MFI:  Indicates the multiport fuel injection, or engines equipped with the multiport fuel injection.
Turbo: Indicates an engine with turbocharger, or a model equipped with such an engine.
Non-Turbo: Indicates an engine without turbocharger, or a model equipped with such an engine.

Indicates the anti-lock braking system or models equipped with the anti-lock braking system.
Indicates the electronic control suspension or models equipped with the electronic control

Indicates the 4-wheel steering system or models equipped with the 4-wheel steering system.

1 TSB Revision




GENERAL - How to Use This Manual 00-3

EXPLANATION OF CIRCUIT DIAGRAMS

, The symbols used in circuit diagrams are used NOTE

u as described below. For detailed information concerning the reading
of circuit diagrams, refer to Volume 2 — Circuit
Diagrams.

Indicates a power supply : I

; - The input/output (direction of cur-

in the control unit. rent flow) relative to the electronic
control unit is indicated by sym-

bols.

Indicates a power supply
destination.

output

input \\ Input/output
Indicates a connector. 1 l l
A : female v A A

T : male

The broken( ----}line incii-
cates the same connec-
tor.

Indicates the terminal
No.

¢ . | The connector symbol
‘ / | indicates the device

side connector (for an
intermediate connector,
the male side connec-
tor) as seen from the ter-
minal front (the connec-
tor's connection face).

MOTOR

‘The direction of current
flow is indicated by the

| BWITEH = arrow.

- o In this instance, the cur-
rent flow is in both direc-
tions, up or down.

Indicates that the device Indicates that the con- ! Indicates the branch

side connector includes nector is the direct-inser- point of a harness of a

the hamess. tion type. different line diameter or
line color. |

TSB Revision
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EXPLANATION OF MANUAL CONTENTS

Indicates procedures to be performed before A
the work in that section is started, and proce- \ / ‘
dures to be performed after the work in that

section is finished. | oo - oL

Component Diagram

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

Indicates (by symbols) where lubrication is
necessary.

Maintenance and Servicing Procedures
The numbers provided within the diagram indicate the e Installation steps:

sequence for maintenance and servicing procedures. Specified in case installation is impossible in re-
e Removal steps: verse order of removal steps. Omitted if installa-
The part designation number corresponds to the tion is possible in reverse order of removal steps.
number in the illustration to indicate removal e Reassembly steps:
steps. Specified in case reassembly is impossible in
e Disassembly steps: reverse order of disassembly steps. Omitted if
The part designation number corresponds to the reassembly is possible in reverse order of disas-
number in the illustration to indicate disassembly sembly steps.

steps. )

Classifications of Major Maintenance / Service Points

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

Ap: |Indicates that there are essential points for removal or disassembly.
p-Ad: Indicates that there are essential points for installation or reassembly.

T

Symbols for Lubrication, Sealants and Adhesives
Information concerning the locations for lubrication and é: Grease

for application of sealants and adhesives is provided, by (multipurpose grease unless there is a
using symbols, in the diagram of component parts or on brand or type specified)

the page following the component parts page, and ex-

plained. o Sealant or adhesive

Brake fluid or automatic transmission fluid

compressor oil

N B
ﬁ' :  Engine oil, gear oil or air conditioning

Adhesive tape or butyl rubber tape

TSB Revision
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Indicates

the group
:,, - title.

STEERING - Power Steering Gear Box

Indicates

title.

the section

Indicates
the group
number.

REMOVAL AND INSTALLATION

POWER STEERING GEAR BOX

e parallon e
Rofer 1o P37A-15.) s

ngﬁzw_ Bar Removel (Refer to GROUP 33A —
Stabilizor Bar)

box connecling bolt
<Vehicles with EPS>

S7TA-28 ..

Indicates

page

number.

Denotes  tightening

torque.

Denotes  non-reus-

able part.

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

REMOVAL SERVICE POINTS =

Caution

1. Be sure to tie the cord of the speciat tool to the nearby

P I PN
are snowil.)

Operating procedures, cautions,

s AP TIE-ROD END DISCONNECTION

part.
2 Loosenmenutbutdono{gmovelt

SFREN

FOG LIGHT RELAY CONTINUITY CHECK

il
ELEc

Torminal
Batiary vokage 1 3 4
Power is not supplied [@ ot e @)
Power is supplied &t Ommhit

STEERING ~ Power Steering Gear Box;

LUBRICATION. AND SEALING. POINTS -

" <Conventional power steering gear boxs

t &

\ TSB Revision

etc. on removal, installation, dis-
assembly and reassembly are
described.

OO indicates that there is
continuity between the termi-
nals.

@-© indicates terminals to
which battery voltage is applied.

The title of the page (following
the page on which the diagram
of component parts is pres-
ented) indicating the locations of
lubrication and sealing proce-
dures.
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EXPLANATION OF THE TROUBLESHOOTING GUIDE

Indicates  connec-
tor's terminal num-
ber.

Provides the neces-
sary description of
circuit operation for
basic understanding.

Provides hints (in-
cluding standards for
judgement)  when
troubleshooting pro-
cedures are fol-
lowed.

Indicates the check
to be made.

(e 10} 16] 35) 171 B

3 Mmmwmm,mm air-
sensor and. refrigerant-temperature sehsor circults

indicates the circuit
diagram for checking
«— 4 (including the inter-

T T face of the air condi-
B _’% : I} '% tioning control unit).

L)
L8
¥8

R

Indicates the con-
nector number.

oS

Yeem § 3 Eckamdd | & H———— Numbers are used in
¥ i 1 ' the operation de-
o3 J~2G ~ scriptions only as

¥ s for 4 Flh A necessary, and
these numbers cor-

respond to the num-
2oace bers used in harness

and component lay-
out diagrams.

Operation description ;

Anegatve-characteristic . thermistor is employed for each sensor in Order to convert the ambient:
temperature -of the. sensor part 10 ‘resistance;

The sensor power-supply (2:5V) 6t the airconditioner control unit is applied to each sensor, and the
voltages ‘of terounals (18) {151 t17) and (5} are givided by the resistance values of each sensor; and

resistance. R
;’.‘“’"""”.s g hits Indicates the diagno-
No. ¥1; The e passe B o sensor input signal is held tor s1sdoutphut code No.
) an the system
No. 12: The outside-air sensor «nput signal is held 1o 15°C {59%F). 4 :
No. 13: The airthermostar sensor inout signat is held 1o 4°C (3L } conditions  during
P - output.

Igm Signat L TCondmons ‘ Tetrmirial voitage
. |
5 Outsde-aif “Sensor Seosor ;part temperature 25°C (7R} | 1O-1.6V
4K
0 Sensor: power : Supply: . Avaliiumes 2.485-255v
15 Reirigersnriemperatute sensor ! Sensor pant tempersture 25°C (77°F) 015V
LI vigiesyay conditoners: OFF. 8002
B g Sensor Port temperature 26°C (77°F) | 1.0-16V
ture: sensor

1 7 | Arinemostar sensor Sensor part temperature 25°C (77°F) 11 g1 6V
| when:sir conditioner s OFF & 11

3=

Indicates the termi- Indicates the condi- Indicates the specification to be used

nals to be checked. tions underwhich the for judgement of the check results.
check should be If there is no particular mention of condi-
made. tionsin the “Conditions” column, the col-

umn Shows the specification under nor-
mal conditions.

\ TSB Revision
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HOW TO USE TROUBLESHOOTING/INSPECTION SERVICE POINT

Troubleshooting of electronic control systems for which the scan tool can be used follows the basic outline

described below. Furthermore, even in systems for which the scan tool cannot be used, part of these
systems still follow this outline.

TROUBLESHOOTING CONTENTS

1.

O

STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING
The main procedures for diagnostic troubleshooting are shown.
SYSTEM OPERATION AND SYMPTOM VERIFICATION TESTS

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

DIAGNOSTIC FUNCTION
The following diagnostic functions are shown.
®  Method of reading diagnostic trouble codes

®  Method of erasing diagnostic trouble codes
® Input inspection service points

INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES

INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODES

Indicates the inspection procedures corresponding to each diagnostic trouble code. (Refer to P.OO-9
— how to use the inspection procedures.)

INSPECTION CHART FOR TROUBLE SYMPTOMS

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

INSPECTION PROCEDURE FOR DIAGNOSTIC SYMPTOM

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

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

Terminal numbers for the ECU connectors, mspecﬂbn |tem§ and. standard values have been provided
in this chart as reference information. # o

Terminal Voltage Checks

1. Connect a needle-nosed wire probe or paper clip to a voltmeter probe.
2. Insert the needle-nosed wire probe into each of the ECU connector terminals from the wire side,
and measure the voltage while referring to the check chart.

NOTE

1. Measure voltage with the ECU connectors connected.

2. You may find it convenient to pull out the ECU to make it easier to reach the connector
terminals.

3. Checks don't have to be carried out in the order given in the chart.

Caution

Short-circuiting the positive (+) probe between a connector terminal and ground could damage
the vehicle wiring, the sensor, the ECU, or all three.

Use care to prevent this!

3. If voltage readings differ from Normal Condition values, check related sensors, actuators, and
wiring, then replace or repair.

4. After repair or replacement, recheck with the voltmeter to confirm that the repair has corrected
the problem.

TSB Revision
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GENERAL - How to Use Troubleshooting/Inspection Service Point

10.

Terminal Resistance and Continuity Checks

1. Turn off the ignition switch.
2. Disconnect the ECU connector.

3.

Measure the resistance and check for continuity between the terminals of the ECU harness-side
connector while referring to the check chart.

NOTE
Checks don’t have to be carried out in the order given in the chart.

Caution

If resistance and continuity checks are performed on the wrong terminals, damage to the
vehicle wiring, sensors, ECU, and/or ohmmeter may occur.

Use care to prevent this!

If the ohmmeter shows any deviation from the Normal Condition value, check the corresponding
sensor, actuator and related electrical wiring, then repair or replace.

After repair or replacement, recheck with the ohmmeter to confirm that the repair has corrected
the problem.

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

TSB Revision
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HOW TO USE THE INSPECTION PROCEDURES

The causes of a high frequency of problems occurring in electronic circuitry are generally the connectors,
components, the ECU and the harnesses between connectors, in that order. These inspection procedures

follow this order, and they first try to discover a problem with a connector or a defective component.

CHECKING PROCEDURE 4

circuit is defective.

“In the above cases, the ECS switch circuit is defect|ve orthe |nd|cator

| - -@ Indicator does not turn onor off even if control | Probable cause i ]_
.mode switch is pressea. S ” . ; ) -
" Indicator which shoula not e |liummate dis 1 tIg((j)llf.:ates inspection carried out using the scan
illuminated. Indicates the operation and inspection proce-
dures.

Indicates the OK judgement conditions.

2. Thick box lines:

Detailed inspection procedures (methods)
such as component inspection and circuit in-
spection are listed on a separate page, and are

Scan Tool Service Data
17 Control mode Selection switch -
. OK: Voltage. changes between approx. OV e

given here for reference.

25V - approx. 5V when the switch is e

»»Measure at switch: connector A-44 :
L4 Dtscomecuhe connector, ana measure at ine namess
sidey
Voltage between terminal 6 - earth and terminal & -
ground
OK: Approx. 5V

Indicates voltage and resistance to be measured at a particular con-
nector.

(Refer to “Connector Measurement Service Points”.)

The connector position can be located in the wiring diagram in Volume
-2 manual by means of this symbol.

Indicates operation and inspection procedures, inspection terminals
and inspection conditions.

Indicates the OK judgement conditions. -

connector. A-44

[ Check the following
pTy : 1 gr

| Check trouble symptom.

>

| Replace the ECS-ECU.

= Ropai

Inspect the contact condition at each connector terminal.

(Refer to “Connector Inspection Service Points”.)

The connector position can be located in the wiring diagram in Voi-
ume-2 manual by means of this symbol.

Caution

After carrying out connector inspection, always be sure to recon-
nect the connector as it was before.

i

Confirm that there are trouble symptoms. If trouble symptoms have disap-
peared, the connector may have been inserted incorrectly and the trouble
symptom may have disappeared during inspection.

If it seemsthat trouble symptoms still remain, proceed to the next stage
of instructions.

{

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

HARNESS INSPECTION

Check for an open or short circuit in the harness between the terminals which were defective according
to the connector measurements. Carry out this inspection while referring to Volume 2 Electrical manual.
Here, “Check harness between power supply and terminal xx” also includes checking for blown fuses.
For inspection service points when there is a blown fuse, refer to “Inspection Service Points for a Blown
Fuse”.

MEASURES TO TAKE AFTER REPLACING THE ECU

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

| TSB Revision
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HOW TO COPE WITH INTERMITTENT MALFUNCTIONS
Most intermittent malfunctions occur under certain conditions. If those conditions can be identified, the

cause will be easier to find.

TO COPE WITH INTERMITTENT MALFUNCTION;

1. Ask the customer about the malfunction

duplicate the customer’'s complaint. Determine

Ask what it feels like, what it sounds like, etc.
Then ask about driving conditions, weather,
frequency of occurrence, and so on.

Determine the conditions from the custom-
er's responses

Typically, almost all intermittent malfunctions
occur from conditions like vibration, tempera-
ture and/or moisture change, poor connections.
From the customer’s replies, it should be rea-
soned which condition is influenced.

3. Use simulation test

In the cases of vibration or poor connections,
use the simulation tests below to attempt to

the most likely circuit(s) and perform the simula-
tion tests on the connectors and parts of that
circuit(s). Be sure to use the inspection proce-
dures provided for diagnostic trouble codes
and trouble symptoms.

For temperature and/or moisture conditions re-
lated intermittent malfunctions, using common
sense, try to change the conditions of the sus-
pected circuit components, then use the simula-
tion tests below.

4. Verify the intermittent malfunction is elimi-

nated

Repair the malfunctioning part and try to dupli-
cate the condition(s) again to verify the intermit-

Z1650253

Z1650250

Z1650252
00003705

tent malfunction has been eliminated.

SIMULATION TESTS

For these simulation tests, shake, then gently bend, pull,
and twist the wiring of each of these examples to duplicate
the intermittent malfunction.

e Shake the connector up-and-down, and right-and-left.
e Shake the wiring harness up-and-down, and right-and-left.
e Vibrate the part or sensor.

NOTE

In case of difficulty in finding the cause of the intermittent
malfunction, the data recorder function in the scan tool (MUT-II)
is effective.

TSB Revision
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VEHICLE IDENTIFICATION
VEHICLE IDENTIFICATION NUMBER
LOCATION
The vehicle identification number (V.LN.) is located on a plate
attached to the left top side of the instrument panel.
VEHICLE IDENTIFICATION CODE CHART
PLATE
All vehicle identification numbers contain 17 digits. The vehicle
Z19FO0T3) number is a code which tells country, make, vehicle type,
etc.
<Up to 1993 models> No. | ltem Contents
1 Country J: Japan
2 [ Make A: Mitsubishi
" var 3 Vehicle 3: Passenger Car
¢ DRIVER AIRBAG A4 , | e _
4 Others X: (1992 models) | Driver Air Bag, Passenger
. Manual Seat Belt
CTTTT LT T D 5: (1993 models)
1234567891011 12 A: (From 1994 Driver and Passenger Air
models) Bag
0020008 5 [ Line D: 3000GTFWD | 1992 models
<From 1994 models> E: 3000GT AWD
M: 3000GT FWD | 1993, 1994, and from 1995
N: 3000GT AWD | (Hatchback) models
V: 3000GT FWD | From 1995 (Convertible)
Convertible models
LT W: 3000GT AWD
‘ 1234567891011 12 Convertible
6 | Price 4: High
0020000 - class 5: Sports (1994 models only), Premium
00004107 6. Premium (1994 models only), Special
7: Ultimate
8: Sports (1995 and 1996 models)
"7 | Body 4: 3-door Hatchback
5: 2-door Convertible
"8 | Engine B: 3.0 dm® (181.4 cu.in.) up to 1993
<DOHC-MFI> models
C: 3.0 dm3 (181.4 cu.in.)
<DOHC-MFI-Turbo>
J: 3.0 dm® (181.4 cu.in.) From 1994
<DOHC-MFi> models
K: 3.0 dm3 (181.4 cu.in.)
<DOHC-MFI-Turbo>
9 Check digits*
10 Model N: 1992 Year
year P: 1993 Year
R: 1994 Year
S: 1995 Year
T: 1996 Year
1 Plant Y: Nagoya-l Plant
12 | Serial 000001 to 999999
number
‘ j NOTE
*: Check digit means a single number or letter X used to verify the

accuracy of transcription of vehicle identification number.

| TSB Revision
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GENERAL = Vehicle Identification

VEHICLE IDENTIFICATION NUMBER LIST

<1992 MODELS>
<1993 MODELS>
VEHICLES FOR FEDERAL

IV.I.N. (except sequence number) I Brand

! Engine displacement

f
|

Models code

JA3SBM54J[IPY (1993 model)

Mitsubishi 3000GT 3.0 dm® (181.4 cu.in.) Z11AMNXML2M

JASXD54B[INY (1992 model) <FWD> [DOHC-MFI] Z11AMRXML2M
JABBM64JIPY (1993 model) Z11AMNPML2M
JASXD64BLINY (1992 model) Z11AMRPML2M
JA3SBN74KOPY (1993 model) Mitsubishi 3000GT 3.0 dm3 (181.4 cu.in.) ZISAMNGFL2M
JABXE74C[ONY (1992 model) <AWD> [DOHC-MFI-Turbo] Z16AMNGFL2M

VEHICLES FOR CALIFORNIA
V.IN. (except sequence number) | Brand Engine displacement Models code
JASBMS54JLIPY (1993 model) Mitsubishi 3000GT 3.0 dmd® (181.4 cu.in.) ZITAMNXML7M
JA3XD54BINY (1992 model) <FWD> [DOHC-MFI] Z11AMRXML7M
JA3BM64JIPY (1993 model) Z11AMNPML7M
JABXD64B[INY (1992 model) Z11AMRPML7M
JA3BN74KOPY* (1993 model) Mitsubishi 3000GT 3.0 dm3 (181.4 cu.in.) ZISAMNGFL7M
JABXE74COONY* (1992 model) <AWD> [DOHC-MFI-Turbo] Z16AMNGFL7M
NOTE

AWD marked with . can also be sold in Federal States.

<1994 MODELS>

VEHICLES FOR FEDERAL

IV.I.N. (except sequence number) ‘ Brand Engine displacement Models code
JAViitsabishitBY 0 0 0 G 3.0 dm3 (181.4 cu.in.) ZITAMNXML2M

<FWD> [DOHC-MFI] Z11AMRXML2M
JA3AM64JOIRY Z11AMNPML2M
Z11AMRPML2M
: [

JASAN74KCORY Mitsubishi -3000GT | 3.0 dm3 (181.4 cu.in.) ZIBAMJGFL2M

<AWD>

[DOHC-MFI-Turbo]

<AWD> [DOHC-MFI-Turbo] ‘
VEHICLES FOR CALIFORNIA
V.I.N. (except sequence number) E Brand Engine displacement ‘ Models code
JASAMSLTR, 0 0 0 G 3.0 dm3 (181.4 cu.in) ZMAMNXML7M
[DOHC-MFI] Z11AMRXML7M
JASAM64JIRY Z11AMNPML7M
Z11AMRPML7M
JA3AN74KCIRY Mitsubishi 3000GT | 3.0 dm3 (181.4 cu.in.) Z1I6AMJGFL7M
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<1995 MODELS>
cl996 MODELS>

( ; VEHICLES FOR FEDERAL

V.IN. (except sequence number) | Brand Engine displacement Models code
JA3AM54J1SY Mitsubishi FWD 3.0 dm3 (181.4 cu.in.) ZI1TAMNPML2M
3000GT [DOHC-MFI] Z11AMRPML2M
JA3AMB4J[ISY Z11AMNXML2M
Z11AMRXML2M
JABAN74KSY AWD 3.0 dm3 (181.4 cu.in.) Z16AMJGFL2M
[DOHC-MFI-Turbo] ‘
VEHICLES FOR CALIFORNIA
V.LN. (except sequence number) | Brand Engine displacement Models code
JABAMS4JISY Mitsubishi | Hatch- | 3.0 dm3 (181.4 cu.in.) | £11AMNPML7M
3000GT back [DOHC-MFI] Z11AMRPML7M
<FWD>
JA3AMB4JJSY Z11AMNXML7M
Z11AMRXML7M
JA3AVE5JISY Con- Z11ABRPML7M
vertible
JABAN74KIOSY Mitsubishi | Hatch- | 3.0 dm® (181.4 cu.in.) | Z16AMJGFL7M
3000GT back [DOHC-MFI-Turbo]
<AWD>
JABAW75KSY Con- Z16ABJGFL7M
vertible

1

LT I

MODLL

VEHICLE INFORMATION CODE PLATE

Vehicle information code plate is riveted onto the bulkhead

in the engine compartment.
The place shows model code, engine model, transaxle model,

and body color: code.

| No. | Items | Contents |
1 MODEL } Z11AM Z11AM: Vehicle model
‘ NXML2M NXML2M: Model series
ENGINE | 6G72 Engine model
EXT CABA Exterior code
X?i\é\ls F5M33 3307 F5M33: Transaxle model

3307:
Rear differential reduction

5 COLOR, R25 87V 03V R25: Body color code
lcl)\gT 87V: Interior code
03V: Equipment code
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CHASSIS NUMBER
STAMPING LOCATION

The chassis number is stamped on the top center of the
firewall located in the engine compartment.

CHASSIS NUMBER CODE CHART

Chassis number code | Contents

Z1 1  ARY000001 Z1CIA: Indicates 3000GT-series.
RY000001:
Refer to 10th thru 17th digits of V.I.N.
plate.

VEHICLE SAFETY CERTIFICATION LABEL

1. The vehicle safety certification label is attached to the
face of left door pillar.

2. This label indicates the month and year of manufacture,
Gross Vehicle Weight Rating (G.V.W.R.), and Gross Axle
Weight Rating (G.A.W.R.), front and rear, and Vehicle
Identification Number (V.I.N.).

ENGINE MODEL STAMPING

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

following:
Engine model Engine displacement
6G72 3.0 dm3 (181.4 cu.in.)

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

| Enaine serial number | AAD201 to YY9990

TSB Revision




GENERAL =~ Vehicle Identification

00-15

Theft protection label

For original parts

| MITSUBISHI MITSUBISHI _MITSUBISHI__MITSUBISHI

‘ [
SHIT MIISUBISAI  FiioUDIon m;
BISH!__MITSUBISHI MITSUBISH!I MITSUBISH] MITS

00K819

For replacement parts

RADOT

ODOKE21
00002280

THEFT PROTECTION

In order to protect against theft, a Vehicle Identification Number
(VIN) is stamped in, or attached as a label to, the following
major parts of the engine and transaxle, as well as main
outer panels:

Engine cylinder block, Transaxle housing, Fender, Door, Quar-
ter panel, Hood, Liftgate, Bumpers

In addition, a theft-protection label is attached to replacement
parts for the body outer panel main components, and the
same data are stamped into replacement parts for the engine
and the transaxle.

Cautions regarding panel repairs:

1. When repainting original parts, do so after first mask-
ing the theft-protection label, and, after painting, be
sure to peel off the masking tape.

2. The theft-protection label for replacement parts is cov-
ered by masking tape, so such parts can be painted
as is. The masking tape should be removed after paint-
ing is finished.

3. The theft-protection label should not be removed from
original parts or replacement parts.
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00-16 GENERAL = Vehicle Identification

LOCATIONS

Target area (A: for original equipment parts, B: for replacement parts)

Engine

Automatic transaxle

Z31F0070

The illustration indicates left hand side, outer.
Right hand side is symmetrically opposite.

Z00F0033 ZOOF0018
Manual transaxle Manual transaxle
<F5M33> <W5MG1> (Up to 1993 models)
<W6MG1> (From 1994 models)
£ iy
TS
“—\r&é@)
ZOOF0017
Z00F0016
Fender Door

Z31F0071

The fillustration indicates right hand side, outer.
Left hand side is symmetrically opposite.
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Target area (A: for original equipment parts, B: for replacement parts)

Quarter panel The replacement part label is at-

tached to the inner side of the part
shown in the illustration.

Z31F0072

The illustration indicates left hand side, outer.
Right hand side is symmetrically opposite.

Hood

Z31F0073

Liftgate

Z31F0074

Front bumper

Z0OOF0013

Top of vehicle

N

Rear of
Vehicle

ZOOF0047

| TSB Revision
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PRECAUTIONS BEFORE SERVICE

SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

1. Items to follow when servicing SRS

(1) Be sure to be read GROUP 52B — Supplemental Restraint System (SRS).
For safe operations, please follow the directions and heed all warnings.

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

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

(4) Never attempt to disassemble or repair the SRS components (front impact sensors, SRS diagnosis
unit, air bag module and clock spring). If faulty, replace it.

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

. Hood
- Sun visor
Glove box
SRS diagnosis unit
Steering wheel
Air bag module
Clock spring
e Steering gear and linkage clamp

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

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

(7) Be sure to deploy the air bag before disposing of the air bag module or disposing of a vehicle
equipped with an air bag. (Refer to GROUP 52B — Air Bag Module Disposal Procedures.)

(8) Whenever you finish servicing the SRS, check the SRS warning light operation to make sure
that the system functions properly.

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

(1) When removing or installing parts do not allow any impact or shock to the SRS components.

(2) SRS components should not be subjected to heat over 83°C (200°F), so remove the SRS components
before drying or baking the vehicle after painting.

After re-installing them, check the SRS warning light operation to make sure that the system
functions properly.
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Z16C380

ZS0005¢

SERVICING ELECTRICAL SYSTEM

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

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

Caution

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

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

2. After completion of the work steps [when the
battery’s negative (~) terminal is connected], warm
up the engine and allow it to idle for approximately
ten minutes under the conditions described below,
in order to stabilize the engine control conditions,
and then check to be sure that the idling is
satisfactory.

Engine coolant temperature: 80-95°C (176—203°F)
Lights, electric fans, accessories: OFF
Transaxle: Neutral position

(A/T models: “N” or “P”)

Steering wheel: neutral (center) position

VEHICLE WASHING

If high-pressure car-washing equipment or steam car-washing
equipment is used to wash the vehicle, be sure to maintain
the spray nozzle at a distance of at least 300 mm (12 in.)
from any plastic parts and all opening parts (doors, luggage
compartment, etc.).

APPLYING RUST PREVENTIVES, UNDERCOAT,
ETC.

Heated oxygen sensors have their functional efficiency
decreased if they are smeared with oil or grease. When
applying rust preventives, undercoat, etc., be sure to protect
the heated oxygen sensor with a protective cover or the like.
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Scan tool (Multi-Use Tester <MUT>)

I0M pack

A2

00002282

Scan tool <MUT-lI>

Z16X0606

ROM pack

SCAN TOOL (MUT) <Up to 1993 models>

(1) To operate the scan tool, refer to the “MULTI-USE TESTER
OPERATION INSTRUCTIONS".

Caution
Connection and disconnection of the scan tool should
always be made with the ignition switch in the OFF
position.

(2) Always use a ROM pack that is appropriate for the vehicle.

| ROM Pack ‘ Applicable Model |
| MB991423 | 1992 model |
| MB991466 | 1992.1993 model I

SCAN TOOL (MUT-Il) <From 1994 models>
<All models>

To operate the scan tool, refer to the “MUT-Il OPERATING
INSTRUCTIONS".

Caution 1 )
Connection and disconnection of the scan tool should
always be made with the ignition switch in the OFF posi-

tion.

Z16X0607
00002281
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sling type

Z00F0027

ZOOFDO028

TOWING AND HOISTING

WRECKER TOWING RECOMMENDATION
<FWD>
FRONT TOWING PICKUP

Caution

This vehicle cannot be towed by a wrecker using sling-
type equipment to prevent the bumper from deformation.
If this vehicle is towed, use wheel lift or flat bed equipment.

The vehicle may be towed on its rear wheels for extended
distances provided the parking brake is released. It is recom-
mended that vehicles be towed using the front pickup whenev-
er possible.

REAR TOWING PICKUP

Caution

This vehicle cannot be towed by a wrecker using sling-
type equipment to prevent the bumper from deformation.
If this vehicle is towed, use wheel lift or flat bed equipment.

Manual transaxle vehicles may be towed on the front wheels,
provided the transaxle is in neutral and the drive-line has
not been damaged. The steering wheel must be clamped
in the straight-ahead position with a steering wheel clamping
device designed for towing service use.

Caution

1. Do not use steering column lock to secure front wheel
position for towing.

*2. Make sure the transaxle is in Neutral if vehicle will
be with drive wheels on the ground.

Automatic transaxle vehicle may be towed on the front wheels
at speeds not to exceed 50 km/h (30 mph) for distances
not to exceed 30 km (18 miles).

Caution
If these limits cannot be met, the front wheels must be
placed on a tow dolly.

NOTE
*: <From 1994 models>

TOWING WHEN KEYS ARE NOT AVAILABLE

When a locked vehicle must be towed and keys are not avail-
able, the vehicle may be lifted and towed from the front,
provided the parking brake is released. If not released, the
rear wheels should be placed on a tow dolly.
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GENERAL - Towing and Hoisting

Sling type

Flat bed type

o

L;;: s
___-.I —

ZOOF0027

SAFETY PRECAUTIONS

The following precautions should be taken when towing the

vehicle.

1. DO NOT LIFT OR TOW THE VEHICLE BY ATTACHING
TO OR WRAPPING AROUND THE BUMPER.

2. Any loose or protruding parts of damaged vehicle’such
as hoods, doors, fenders, trim, etc., should be secured
or removed prior to moving the vehicle.

3. Operator should refrain from going under a vehicle while
it is lifted by the towing equipment, unless the vehicle
is adequately supported by safety stands.

4. Never allow passengers to ride in a towed vehicle.

5. State and local rules and regulations must be followed
when towing a vehicle.

<AWD>

Caution

1. If only the front wheels or only the rear wheels are

lifted for towing, the bumper will be damaged.
In addition, lifting of the rear wheels causes the oil
to flow forward, and may result in heat damage to
the rear bushing of the transfer, and so should never
be done.

2. The vehicle must not be towed by placing only its
front wheels or only the rear wheels on a rolling dolly,
because to do so will result in deterioration of the
viscous coupling and in the viscous coupling causing
the vehicle to jump forward suddenly.

3. If this vehicle is towed, use flat bed equipment.
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Frame contact support location

<FWD>: 1,070 mm (42.0in.)
<AWD>: 1,130 mm (44.0 in.)  z00r003

Front
<Vehicles without active-aero system)

Center

00002283

<AWD>
L} N Differential

Rear

Jack up
bracket

\ ¥ 00F0012.
00002284

HOISTING

POST TYPE

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

Caution

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

FLOOR JACK

The usual type of floor jack is used at the following locations.
Front: Under the mid point of No. 1 crossmember

NOTE
On vehicles with active-aero system, the front jacking
point can be accessed by removing the center cover
panel from the under cover. Be sure to reinstall the center
cover panel after jack-up operation.
Rear:
<FWD> Under the jack up bracket of crossmember
<AWD> Under the rear differential

Caution

1. When lifting the No. 1 crossmember, do not allow
jack lifting plate to contact under cover.

2. In order to prevent scarring the crossmember, place
a piece of cloth on the jack’s contact surface (to pre-
vent corrosion caused by damage to the coating).

3. A floor jack must never be used on any part of the
underbody.

4. Do not attempt to raise one entire side of the vehicle
by placing a jack midway between front and rear
wheels. This practice may result in permanent damage
to the body.
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‘LIFTING, JACKING SUPPORT LOCATION

ZO0F0020

<AWD>

Z00FQ019

00002285 5
\d

% Floor jack locations @ Approximate center of gravity

@ Frame contact hoist, twin post hoist or scissors jack (emergency) locations

EMERGENCY JACKING

Jack receptacles are located at the body sills to accept the
scissors jack supplied with the vehicle for emergency road
service. Always block opposite wheels and jack on level sur-

face.
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{ P ' Brake
/ tester

14A0198

OOPO036
00002286

Balancing
machine 00A0046

Balancing

:\____I:D machine

Pick-up stand

00A0024
00002287

SPECIAL HANDLING INSTRUCTIONS
FOR AWD MODELS

BRAKE TEST

In order to stabilize the viscous coupling’s dragging force,
the brake test should always be conducted after the speedom-
eter test.

FRONT WHEEL MEASUREMENTS

1. Place the front wheels on the brake tester.
2. Perform the brake test.

Caution
The rear wheels should remain on the ground.

3. If the brake dragging force exceeds the specified value,
jack up the vehicle and manually rotate each wheel to
check the rotation condition of each wheel.

NOTE

If the brake dragging force exceeds the specified value,
the cause may be the effect of the viscous coupling’s
dragging force, so jack up the front wheels and check
the rotation condition of the wheels in this state for no
effect by the viscous coupling’s dragging force.

REAR WHEEL MEASUREMENTS

After placing the rear wheels on the brake tester, follow the
same procedures as for the front wheel measurements.

WHEEL BALANCE
FRONT WHEEL MEASUREMENTS

1. Jack up the rear wheels, and place an axle stand at
the designated part of the side sill.

2. Jack up the front wheels and set a pick-up stand and
balancing machine in place.

Caution

1. Set so that the front and rear of the vehicle are
at the same height.

2. Release the parking brake.

3. Rotate each wheel manually and check to be sure
that there is no dragging.

3. Use the engine to drive the tires, and then make the
measurements.

Caution

1. If an error is indicated in the state of engine drive,
motor drive can be used concurrently.

2. Do not operate the clutch suddenly, or increase
or reduce speed suddenly during the work.

REAR WHEEL MEASUREMENTS

1. Jack up the front wheels, and place an axle stand at
the designated part of the side sill.

2. Jack up the rear wheels, and then, after setting a pick-up
stand and balancing machine in place, follow the same
procedure as for front wheel measurements.
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GENERAL DATA AND SPECIFICATIONS

B\ 3 | = — |
) e ¢ =—2) | £F
1 10 | )} T 11 ===
L 5 — ~— 7 —f——4
| 2 —— ‘ 1 8 ~——6
k ZOOF0015
GENERAL SPECIFICATIONS
ltems 3000GT 3000GT SL 3000GT VR-4
: <DOHC> (Non-Turbo) <DOHC> (Non-Turbo) - <DOHC> (Turbo)
Vehicle Overall length 1 | 4,565 (179.7)*4 4,565 (179.7)*4 4,565 (179.7)*4
dimensions 4,545 (178.9)*1. "2 4,545 (178.9)*1. 2 4,545 (178.9)*1.*2
mm (in.) Overall width 2 | 1,840 (72.4) 1,840 (72.4) 1,840 (72.4)
Overall height 3 | 1,285 (50.6)*1. 4 1,285 (50.6)*1: 4 1,285 (50.6)*1. *2
1,247 (49.1)*2 1,247 (49.1)*2 1,253 (49.3)*2
Wheelbase 4 | 2,470(97.2) 2,470 (97.2) 2,470 (97.2)
Tread - Front 5 | 1,560 (61.4) 1,560 (61.4) 1,560 (61.4)
Tread — Rear 6 | 1,580 (62.2) 1,580 (62.2) 1,580 (62.2)
Overhang — Front 7 | 1,025 (40.4) 1,025 (40.4) 1,025 (40.4)
Overhang — Rear 8 | 1,050 (41.3) 1,050 (41.3) 1,050 (41.3)
Minimum running 9 145 (5.7) 145 (5.7) 145 (5.7)
ground clearance
Angle of approach 10 | 12.2° 12.2° 12.2°
degrees
Angle of departure 11 | 16.9° 16.9° 16.9°
degrees
Vehicle Curb weights <M/T> 1,450 (3,197)*4 1,520 (3,351)*1, =4 1,710 (3,770)*1
weight 1,455 (3,208)*" 1,530 (3,373)*2 1,720 (3,792)*1. *3
kg (ibs.) 1,460 (3,219)*2 1,510 (3,329)*7 1,715 {3,781)*2
1,475 (3,252)*7 1,725 (3,803)*2. *3, *4
1,700 (3,748)*7
1,870 (4,123)*8
Curb weights <A/T> 1,490 (3,285)*4 1,560 (3,439)*1. *4 -
1,495 (3,296)*" 1,570 (3,461)*2
1,500 (3,307)*2 1,550 (3,417)*7
1,515 (3,340)*7 1,715 (3,781)*8
Gross vehicle weight rating 1,925 (4,244) 1,925 (4,244) 2,075 (4,574) *5
2,025 (4,464)*6 2,050 (4,519)*8 2,190 (4,828)*6
2,055 (4,530)*4
2,050 (4,519)*1, *2
2,205 (4,861)*8
Gross axle weight rating | 1,100 (2,425) 1,100 (2,425) 1,130 (2,491)*S
(Front) 1,105 (2,436)*6 1,090 (2,403)*8 1,165 (2,568)*6
1,120 (2,469)*4
1,110 (2,447)"!
1,105 (2,436)*2
1,145 (2,524)*8
Gross axle weight rating | 850 (1,874) 850 (1,874) 945 (2,083) *5
(Rear) 920 (2,028)*6 960 (2,116)*8 1,025 (2,260)*6
v 935 (2,061 )*4
940 (2,072)*1
945 (2,083)*2
1,060 (2,337)*8
Seating capacity 4 4 4
NOTE
)t 1602 model 2. 44%WiSmodel ¢ 5 1995 model <Hatchback> ¢ 1996 model <Hatchback>

()

1995 model <Convertible>

(3
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*1: Up to 1993 models
‘2: From 1994 models

ENGINE SPECIFICATIONS

items 3000GT 3000GT SL 3000GT VR-4
) <DOHC> <DOHC> <DOHC>
( , (Non-Turbo) (Non-Turbo) (Turbo)
Engine Model No. 6G72-(DOHC) 6G72-(DOHC) 6G72-(DOHC)
Piston displacement 2,972 (181.4) 2,972 (181.4) 2,972 (181.4)
cm3 (cu.in.)
Transaxle Model No.-Type F5M33— F5M33— W5MG1*1 -
(Manual transaxle) 5-speed manual 5-speed manual 5-speed manual
W6EMG1*2 -
6-speed manual
Model No.-Type F4A33-4-speed F4A33-4 - speed
Automatic transaxle automatic automatic
Fuel Fuel supply system Multiport fuel Multiport fuel Multiport fuel
system injection system injection system injection  system
<MF1 system> <MFI system> <MFI system>
NOTE

Items_ 6G72 Non-Turbo 6G72 Turbo
Type V60° DOHC V60° DOHC
Front Transverse Front Transverse
Number of cylinders 6 6
Bore mm (in.) 91.1 (3.59) 91.1 (3.59)
Stroke mm (in.) 76.0 (2.99) 76.0 (2.99)
Piston displacement cm3 (cu.in.) 2,972 (181.4) 2,972 (181.4)
Compression ratio 10 8.0
Firing order 1-2-3-4-5-6 1-2-3-4-5-6
TRANSAXLE SPECIFICATIONS
ltems | F5M33 W5sMG1*1 | WeMG1*2 ’ F4A33 l
Type 5-speed M/T 5-speed M/T 6-speed M/T 4-speed AT
Gear ratio 1st 3.090 3.071 3.266 2.551
2nd 1.833 1.739 1.904 1.488
3rd 1.217 1.103 1.241 1.000
4th 0.888 0.823 0.918 0.685
5th 0.741 0.659 0.733 -
6th - - 0.589 -
Reverse 3.166 3.076 3.153 2.176
Final reduction ratio Transaxle 4.153 3.972 3.869 3.958
Transfer - 0.814 0.958

( NOTE

*1: Up to 1993 models
*2: From 1994 models
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GENERAL - Tightening Torque

TIGHTENING TORQUE

Each torque value in the table is a standard value
for tightening under the following conditions.

(1) Bolts, nuts and washers are all made of steel

and plated with zinc.

(2) The threads and bearing surface of bolts and

nuts are all in dry condition.

The values in the table are not applicable:

(1) If toothed washers are inserted.
(2) If plastic parts are fastened.

(3) If bolts are tightened to plastic or die-cast in-

set-ted nuts.

(4) If self-tapping screws or self-locking nuts are
used.

Standard bolt and nut tightening torque

e | P T e =
‘ Head mark “4 Head mark “7 Head mark “8
M5 0.8 2.5 (1.8) 4.9 (3.6) 5.9 (43)
M6 1.0 4.9 (3.6) 8.8 (6.5) 9.8 (7.2)
M8 1.25 12 (8.7) 22 (16) 25 (18)
M10 1.25 24 (17) 44 (33) 52 (38)
MI2 1.25 41 (30) 81 (60) 96 (71)
Mi4 1.5 72 (53) ! 137 (101) | 157 (116)
M16 1.5 111 (82) '\ 206 (152) ] 235 (174)
M18 15 | 167 (123) 304 (224) J 343 (253)
J M20 !{ 15 ‘l{ 226 (166) 412 (304) | 481 (354)
:| M22 ;I 15 304 (224) | 559 (412) 647 (477)
| M24 |15 | 392 (289) 735 (542) "853 (629)
Flange bolt and nut tightening torque
oo | pien ) T _
Head mark “4 Head mark “7 Head mark “8
| M6 |1.0 4.9 (3.6) |9.8(7.2) |12 (8.7) |
M8 1.25 13 (9.4) 24 (17) 28 (20)
M10 1.25 26 (19) 49 (36) 57 (42)
M10 15 24 (17) 44 (33) 54 (40)
MI2 1.25 46 (34) 93 (69) 103 (76)
MI2 1.75 42 (31) 81 (60) 96 (71)
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MASTER TROUBLESHOOTING
L‘ ENGINE OVERHEATS

Symptom Probable cause Reference page
Engine overheats Cooling system faulty 14-3
Incorrect ignition timing 11-9

ENGINE WILL NOT CRANK OR CRANKS SLOWLY

Symptom Probable cause

Reference page

Engine will not crank Starting system faulty
or cranks slowly

16-19

ENGINE WILL NOT START OR HARD TO START (CRANKS OK)

Symptom Probable cause

Engine will not start or hard to start | No fuel supply to injector

(Cranks OK)

C

Reference page
13A-72, 200
Injection system problems 13A-52
Ignition system problems 16-31
Vacuum leaks 17-42
e Evaporative emission purge control valve
hose
Vacuum hoses
Intake manifold
Intake manifold plenum
Throttle body
EGR valve
Compression too low 11-14
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ROUGH IDLE OR ENGINE

STALLS

Symptom

Probable cause

Reference page or remedy

Rough idle or engine stalls

Vacuum leaks

e Evaporative emission purge control valve
hose

Vacuum hoses

intake manifold

Intake manifold plenum

Throttle body

EGR valve

17-42

Ignition system problems

16-31

Idle speed set too low

Check idle speed controf
system

Fuel injection system problems 13A-52
Exhaust gas recirculation (EGR) system 17-66
problems

Engine overheats 14-3
Compression too low 11-14

ENGINE HESITATES OR POOR ACCELERATION

Symptom

Probable cause

Reference page

Engine hesitates or poor
acceleration

Ignition system problem 11-9
Vacuum leaks 17-42
e Evaporative emission purge control valve

hose
e Vacuum hoses
e Intake manifold
® Intake manifold plenum
¢ Throttle body
e EGR valve
Air cleaner clogged 15-9
Fuel line clogged 13F-8
Fuel injection system problem 13A-52
Emission control system problem 17-66
e EGR system always on
Engine overheats 14-3
Compression too low 11-14
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00-31

ENGINE DIESELING

Symptom

Probable cause

Reference page

Engine dieseling (runs after
ignition switch is turned off)

Incorrect ignition timing

11-9

EXCESSIVE OIL CONSUMPTION

Symptom

Probable cause

Reference page or remedy

Excessive oil consumption

Oil leak

Repair as necessary

Positive crankcase ventilation line clogged

17-56

Valve stem seal worn or damaged

Repair as necessary

Valve stem worn

Repair as necessary

Piston ring worn or damaged

Repair as necessary

POOR FUEL MILEAGE

Symptom Probable cause Reference page or remedy
Poor fuel mileage Fuel leak Repair as necessary
Air cleaner clogged 5-9 \
Ignition system problems 16-30
Fuel injection system problems 13A-52
Compression too low 11-14
Tires improperly inflated 31-3
Clutch slips 21-3
Brakes drag 35-6
NOISE
Symptom Probable cause Reference page or remedy
Noise Loose bolts and nuts Retighten as necessary

Engine noise

11-6
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GENERAL - Master Troubleshooting

HARD STEERING

Symptom

Hard steering

Probable cause Reference page or remedy
Loose power steering oil pump belt 37A-9
Low fluid level Replenish
Air in power steering system 37A-11
Low tire pressure | 31-3
Excessive turning resistance of lower arm ball | 33A-10
joint

Excessively tightened steering gear box 37A-20
rack support cover

Improper front wheel alignment 33A-6
Excessive turning resistance of tie-rod ball joint | 37A-7
Sticky flow control valve 37A-30
Bent rack in steering gear box 37A-20

POOR RETURN OF STEERING WHEEL TO CENTER

Symptom

Poor return of steering wheel
to center

Probable cause Reference page
Improper front wheel alignment 33A-6

Improper tire pressure 31-3

Excessive tightened rack support cover 37A-20
Damaged front wheel bearing 26-9
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POOR RIDING
/ Symptom Probable cause Reference page or remedy
\"" Poor riding Improper tire pressure 31-3
Imbalanced wheels Repair
Improper front or rear wheel alignment 33A-6,7
34-5,183, 25, 36
Malfunctioning shock absorber
Broken or worn stabilizer 33A-7, 12

Broken or worn coil spring

34-13, 16, 36, 38

Loose suspension securing bolt(s) Retighten
Worn lower arm bushing 33A-10
Worn suspension arm bushing 33A-10

ABNORMAL TIRE WEAR

Symptom

Probable cause

Reference page

Abnormal tire wear

Improper front or rear wheel alignment 33A-6
34-5, 25

Improper tire pressure 31-3

Imbalanced wheels

Loose wheel bearings 34-6

Malfunctioning shock absorber 33A-7
34-13, 36

ROAD WANDER

Symptom

Probable cause

Reference page

Road wander

Improper front or rear wheel alignment 33A-6
34-5, 25
Excessive play of steering wheel 37A-6
Poor turning resistance of lower arm ball joint | 33A-11
Improper tire pressure 31-3
Loose or worn lower arm bushing 33A-10
Loose or worn wheel bearings
Loose rack support cover in steering gear box | 37A-20
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GENERAL - Master Troubleshooting

VEHICLE PULLS TO ONE SIDE

Symptom

Probable cause

Reference page or remedy

Vehicle pulls to one side

Improper front or rear wheel alignment 33A-6
34-5, 25

Imbalanced or worn tires 31-3

Uneven tire pressure

Excessive turning resistance of lower arm ball 33A-11

joint

Wheel bearing seizure Replace

Broken or worn coil spring 33A-7

Bent front or rear axle drive shaft 26-12

Deformed lower arm 33A-10

STEERING WHEEL SHIMMY

Symptom Probable cause Reference page or remedy
Steering wheel shimmy Improper front or rear wheel alignment 33A-6
34-5, 25
Improper tire pressure 31-3
Imbalanced wheels Replace
Poor turning resistance of lower arm ball joint | 33A-11
Excessive play of steering wheel 37A-6
Broken or weak front stabilizer 33A-12
Worn lower arm bushing 33A-10
Maifunctioning shock absorber 33A-7
34-13, 36
Broken or weak coil spring
Wear, play, or seizure of wheel bearing Replace
Wear, play, or seizure of drive shaft ball joint | 26-12
27-16
BOTTOMING
Symptom Probable cause Reference page or remedy
Bottoming Overloaded vehicle Correct
Broken or weak coil spring 33A-7
34-13, 36

Malfunctioning shock absorber
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WHEEL BEARING TROUBLESHOOTING
( Trouble Symptom Probable cause
Pitting Pitting occurs because of uneven rotation of race | Excessive bearing preload
and bearing surfaces Excessive load
Flaking The surface peels because of uneven rotation of | End of bearing life
the race and bearing surfaces Improper bearing assembly
Cracking Chipping or cracking of cage or roller edges Impact when bearing was installed

(such as being hit with a hammer)

Flat spotting

When large load is applied, race and roller
contact surfaces compress, forming indentations

Excessive bearing preload

Excessive load

Vibration when bearings are not used,
such as during shipment on freight
cars, transport trucks, etc.

Nicks Instead of rolling along race surface, rollers slide, | Insufficient grease
thus damaging surface Excessive bearing preload
Excessive load
Faulty oil seal
Smearing Damage or wear caused by minute particles adher- | Excessive variation of loads on

ing to surfaces results in rough movement and such
high temperatures that parts of surface melt

bearings
Use of grease other than that specified
Insuff icient grease

Rust, corrosion

Appears on various areas of the bearing

Use of grease otherthan that specified
Faulty oil seal
Presence of water or moisture

( Wear

Wear of surface areas caused by friction

Insufficient grease

Foreign matter

Rust or corrosion due to moisture
Use of grease other than that specified
Faulty oil seal

Discoloration

Grease discoloration results from grease deteriora-
tion which causes particles of pigment contained in
grease to adhere to surfaces

Heat discoloration will appear as a deep brown or

purple

Use of grease other than that specified
Faulty oil seal

Excessive bearing preload

Excessive load
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GENERAL - Lubrication and Maintenance

LUBRICATION AND
MAINTENANCE

Maintenance and lubrication service recommenda-
tions have been compiled to provide maximum
protection for the vehicle owner's investment
against all reasonable types of driving conditions.
Since these conditions vary with the individual ve-
hicle owner’s driving habits, the area in which the
vehicle is operated and the type of driving to which
the vehicle is subjected, it is necessary to prescribe
lubrication and maintenance service on a time fre-
guency as well as mileage interval basis.

Qils, lubricants and greases are classified and
graded according to standards recommended by
the Society of Automotive Engineers (SAE), the
American Petroleum Institute (API) and the National
Lubricating Grease Institute (NLGI).

MAINTENANCE SCHEDULES

Information for service maintenance is provided
under “SCHEDULED MAINTENANCE TABLE".
Three schedules are provided; one for “Required
Maintenance”, one for “General Maintenance” and
one for “Severe Usage Service”.

Item numbers in the “SCHEDULED MAINTE-
NANCE TABLE” correspond to the item numbers
in the “MAINTENANCE SERVICE” section.

SEVERE SERVICE

Vehicles operating under severe service conditions
will require more frequent service.
Component service information is included in ap-
propriate units for vehicles operating under one
or more of the following conditions:
1. Trailer towing or police, taxi, or commercial type
operation
2. Operation of Vehicle
(1) Short-trip operation at freezing temperature
(engine not thoroughly warmed up)
(2) More than 50% operation in heavy city traf-
fic during hot weather above 32°C (90°F)
(3) Extensive idling
(4) Driving in sandy areas
(5) Driving in salty areas
(6) Driving in dusty conditions

ENGINE OIL

Either of the following engine oils should be used:
(1) Engine oil displaying EOLCS certification mark
(2) Engine oil conforming to the API classification

SH ECII, SH/CD ECII, SG ECII or SG/CD ECII
For further details, refer to “LUBRICANTS
SELECTION” section.

Caution

Test results submitted to EPA have shown that
laboratory animals develop skin cancer after
prolonged contact with used engine oil. Accord-
ingly, the potential exists for humans to develop
a number of skin disorders, including cancer,
from such exposure to used engine oil. Care
should be taken, therefore, when changing en-
gine oil, to minimize the amount and length of
exposure time to used engine oil on your skin.
Protective clothing and gloves, that cannot be
penetrated by oil, should be worn. The skin
should be thoroughly washed with soap and
water, or use waterless hand cleaner, to remove
any used engine oil. Do not use gasoline, thin-
ners, or solvents.

GEAR LUBRICANTS

The SAE grade number also indicates the viscosity
of Multi-Purpose Gear Lubricants.

The API classification system defines gear lubri-
cants in terms of usage. Typically gear lubricants
conforming to API GL-4 or GL-5 with a viscosity
of SAE 75W-85W or 75W-90 are recommended
for manual transaxle.

LUBRICANTS — GREASES -

Semi-solid lubricants bear the NLGi designation
and are further classified as grades 0, 1, 2, 3 etc.
Whenever “Chassis Lubricant” is specified, Multi-

Purpose Grease, NLGI grade 2, should be used. \_ /

FUEL USAGE STATEMENT

Your car must use unleaded gasoline only.

This car has a fuel tank filler tube especially de-
signed to accept only the smaller-diameter un-
leaded gasoline dispensing nozzle.

Caution

Using leaded gasoline in your car will damage
the catalytic converters and the oxygen sen-
sors. It is illegal, and will void warranty coverage
of the catalytic converters and the oxygen sen-
sors.’

Your car is designed to operate on premium un-
leaded gasoline having a minimum octane rating
of 91 or 95 RON (Research Octane Number).

If premium unleaded gasoline is not available, un-
leaded gasoline having a octane rating of 87 or
91 RON (Research Octane Number) may be used.
In this case, the performance and fuel consumption
will suffer a little degradation.
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MATERIALS ADDED TO FUEL

Indiscriminate use of fuel system cleaning agents
should be avoided. Many of these materials in-
tended for gum and varnish removal may contain
highly active solvents or similar ingredients that
can be harmful to gasket and diaphragm materials
used in fuel system component parts.

Gasolines Containing Alcohol

Some gasolines sold at service stations contain
alcohol, although they may not be so identified.
Use of fuels containing alcohol is not recommended
unless the nature of the blend can be determined
as being satisfactory.

Gasohol — A mixture of 10% ethanol (grain alcohol)
and 90% unleaded gasoline may be used in your
car. If driveability problems are experienced as a
result of using gasohol, it is recommended that
the car be operated on gasoline.

Metanol ~ Do not use gasolines containing meth-
anol (wood alcohol). Use of this type of alcohol
can result in vehicle performance deterioration and
damage critical parts in the fuel system compo-
nents. Fuel system damage and performance prob-
lems, resulting from the use of gasolines containing
methanol, may not be covered by the new car war-
ranty.

Gasolines containing MTBE (Methyl Tertiary
Butyl Ether)

( , Unleaded gasoline containing 15% or less MTBE

may be used in your car. Fuel containing MTBE
over 15% vol. may cause reduced engine perfor-
mance and produce vapor lock or hard starting.

TSB Revision




00-38

necommenaea Lubpricants and Lubricant

GENERAL - Capacities Table

RECOMMENDED LUBRICANTS AND LUBRICANT CAPACITIES

TABLE
RECOMMENDED LUBRICANTS

ltems

Recommended lubricants

Engine oil

Engine oil displaying EOLCS certification mark or conforming to the
API classification SH ECII, SH/CD ECII, SG ECII or SG/CD ECII
(For further details, refer to “LUBRICANTS SELECTION” section)

Manual transaxie

Hypoid gear oil, SAE 75W-90 or 75W-85W conforming to API clas-

Transfer

sification GL-4

Automatic transaxle

DIAMOND ATF SP or equivalent

Power steering

Automatic transmission fluid “DEXRON 1I”

Differential (rear axle)

‘Hypoid Gear Qil API classification GL-5 or higher
Above -23°C (-10°F) SAE90, 85W-90, 80W-90
From —34°C (-30°F) to —23°C (-10°F) SAE 80W, 80W-90
Below —-34°C (—30°F) SAE 75W

Brake and clutch

Conforming to DOT 3 or DOT 4

Engine coolant

DIA-QUEEN LONG-LIFE COOLANT (Part No. 0103044) or
High quality ethylene-glycol antifreeze coolant

Door hinges, liftgate hinges

Engine oil

LUBRICANT CAPACITIES TABLE

Description 1 Metric measure : U.S. measure
IEngine oil I Crankcase I 4.0 dm3 142 gts.
Qil filter 0.3 dm3 .32 qt.
Oil cooler <Turbo> 0.3 dm3 32 qt.
Total <Non-Turbo> 4.3 dm3 4.5 qgts.
‘ Total <Turbo> | 4.6 dmd I 4.9 qts.
Cooling system (including heater and coolant 80 dm3 8.5 qs.
reserve system)
I Manual transaxle FWD 2.3 dm3 2.4 gts.
AWD 2.4 dm3 2.5 gts.
i Transfer SM/T 0.27 dm3 .29 qt.
| e 0.30 dm? 32,0t
.Automatic transaxle 7.5 dm3 7.9 gts.
Rear axle <AWD> | 1.1dm3 | 1.16 gts.
Power steering 2WS 0.9 dm3 .95 qt.
4WSs -1.45 dm3 -1.59 qts.
‘Fuel tank 75 dm3 19.8 gals.
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GENERAL - Capacities Table

EOLCS certification mark

MO3A015

MO3A014

Turbo
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LUBRICANTS SELECTION
ENGINE OIL

Caution
Never use nondetergent or straight mineral oil.

Oil Identification Symbol

Use only engine oils displaying the EOLCS certification mark
on the container.

If these oils are not available, an API classification SH ECII,
SH/CD ECII, SG ECII or SG/CDECII can be used.

Oil Viscosity
The SAE grade number indicates the viscosity of the oil.

A proper SAE grade number should be selected according
to ambient temperature.

NOTE

*: SAE 5W-30 may be used for operation in very cold weather
areas where the lowest atmospheric temperature is below
-10°F (-23°C).

REAR AXLE
Lubricant API classification GL-5 or
higher
Anticipated temperature range Viscosity range
Above -23°C (-10°F) SAE 90
SAE 85W-90
SAE 80W-90
—23°C t0 -34°C (-10°F to ~30°F) | SAE 80W, SAE 80W-90
| Below —34°C (-30°F) | SAE 75W
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00-40 GENERAL — Capacities Table
SELECTION OF COOLANT
COOLANT
Relation between Antifreeze Concentration and Specific Gravity
Freezing Safe operating | Engine coolant
Engine coolant temperature °C (°F) and specific gravity temperature temperature corzggr;tcr%tclon
volume)
10 (50) 20 (68) 30(86) | 40(104) | 50 (122) °C (°F) °C (°F) %
1.054 1.050 1.046 1.042 1.036 -16 (3.2) -1 (12.2) 30
1.063 1.058 1.054 1.049 1.044 —20 (—4) -15 (5) 35
1.071 1.067 1.062 1.057 1.052 -25 (-13) -20 (-4) 40
1.079 1.074 1.069 1.064 1.058 —30 (-22) —25 (-13) 45
1.087 1.082 1.076 1.070 1.064 —36 (-32.8) -31 (~23.8) 50
1.095 1.090 1.084 1.077 1.070 —42 (—44) -37 (-35) 55
1.103 1.008 1.092 1.084 1.076 —50 (-58) —45 (~49) 60
Example

The safe operating temperature is -15°C (5°F) when the measured specific gravity is 1.058 at the coolant temperature

of 20°C (68°F).
Caution

1. If the concentration of the coolant is below 30%, the anti-corrosion property will be adversely
affected. In addition, if the concentration is above 60%, both the anti-freeze and engine cooling
properties will decrease, affecting the engine adversely. For these reasons, be sure to maintain

the concentration level within the specified range.
2. Do not use a mixture of different brands of anti-freeze.
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GENERAL - Scheduled Maintenance Table

00-41

SCHEDULED MAINTENANCE TABLE <Up to 1994 models>

SCHEDULED MAINTENANCE SERVICES FOR EMISSION CONTROL AND PROPER
\— VEHICLE PERFORMANCE

Inspection and services should be performed any time a malfunction is observed or suspected. Retain
receipts for all vehicle emission services to protect your emission warranty.

No Emission control system Service to be Kilometers in thousands | 24 | 48 | 72 | 96 |120 | 144 |168
maintenance performed Mileage in thousands | 15 | 30 | 45 | 60 | 75 | 90 |105
1 | Fuel system (tank, pipe line | Check for leaks Every 5 years or X
and connection, and fuel
tank filler tube cap)*
2 | Fuel hoses Check condition Every 2 years or ‘ X ‘ ‘ X ‘ X
3 | Air cleaner element Replace at X X X
4 | Evaporative emission con- | Check for leaks and clogging X
trol system (except evapo- | Every 5 years or
rative emission canister)*
5 | Sparks plugs Replace | except platinum plugs X X X
platinum plugs only X
6 | Ignition cables* Replace Every 5 years or X
NOTE
*: Except for Federal
GENERAL MAINTENANCE SERVICE FOR PROPER VEHICLE PERFORMANCE
. Service to be Kilometers in thousands | 24 | 48 | 72 | 96 | 120 | 144 |168
No. | General maintenance Hormed
pe Mileage in thousands | 15 | 30 | 45 | 60 | 75 | 90 |105
7 | Timing belt Replace at x*
8 | Drive belt (for Generator) Check condition at X X X
9 | Engine oil Non-Turbo | Change Every year or Every 12,000 km (7,500 miles)
Turbo Change Every 6 months or Every 8,000 km (5,000 miles)
10 | Engine oil Non-Turbo | Replace Every year or X I X | X | X | X | X |X
filter
Turbo Replace Every year or Every 16,000 km (10,000 miles)
11 | Manual transmission (incl. | Check oil level at % % %
transfer) oil
12 | Automatic  transmission | Check fiuid level Every year or X | X | X | X | X | X |X
fluid
Change fluid at X X X
13 | Engine coolant Change Every 2 years or X X X
14 | Disc brake pads Inspect for wear Every year or X | X | X | X | X | X |X
NOTE

*: For California, this maintenance is recommended but not required.
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00-42 GENERAL - Scheduled Maintenance Table
No. | General maintenance Senvice to be Kilometers in thousands | 24 | 48 | 72 | 96 | 120 | 144 | 168
performed Mileage in thousands 15 130 |45 |60 | 75 | 90 |105
15 | Brake hoses grheck for deterioration or leaks Every year x| x Ix!lx!x!x
16 | ‘Ball joint and steering link- | Inspect for grease leaks and damage X X X
age seals Every 2 years or
17 | Drive shaft boots Inspect for grease leaks and damage
Every year or X X X X X X X
18 | Rear axle oil <AWD> ' Check oil level X ’ ) X ) ‘ X }
19 | SRS airbag Inspect system At 10 years
Exhaust system (connec- | Check and service as required
20 tion portion of muffler, pip- | Every 2 years or X X X
ings and converter heat
shields)
NOTE

SRS: Supplemental Restraint System

SCHEDULED MAINTENANCE UNDER SEVERE USAGE CONDITIONS
The maintenance items should be performed according to the following table:

| Mileage inte(mgi '?::Omgltg; cijg)thousands Severe usage conditions
\o Maintenance Service to be ‘
Item performed 24 48 T2 o6 | 120 144 1e8| L glchele (G
(15) (30) (45) (60) (5) (90) (105)
3 | Air cleaner ele- Replace at More frequently X X
ment
5 } Spark plugs Replace at X X X X X X X X X
9 | Engine of Change Every Every 4,800 km (3,000 Miles) X | X | X|X X
3 months or
10 | Engine oil filter Replace Every Every 9,600 km (6,000 Miles) ¥ | x| x| x X
6 months or ' '
14 | Disc brake pads | Inspect for wear | More frequently X X

Severe usage conditions

A—
B~

C-
D-

Driving in dusty conditions
Trailer towing or police, taxi, or commercial type

operation
Extensive idling

E- Driving in sandy areas
F- Driving in salty areas
G- More than 50% operation in heavy city traffic dur-

ing hot weather above 32°C (90°F)

Short trip operation at freezing temperatures (en-
gine not thoroughly warmed up)
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SCHEDULED MAINTENANCE TABLE <From 1995 models>

( SCHEDULED MAINTENANCE SERVICES FOR EMISSION CONTROL AND PROPER
\/ VEHICLE PERFORMANCE

Inspection and services should be performed any time a malfunction is observed or

suspected. Retain

receipts for all vehicle emission services to protect your emission warranty.

No Em_ission control system Service to be Kilometers in thousands | 24 | 48 | 72 | 96 | 120 | 144 | 168
maintenance performed Mileage in thousands | 15 | 30 | 45 | 60 | 75 | 90 [105
1 | Fuel system (tank, pipe line | Check for leaks Every 5 years or X
and connection, and fuel
tank filler tube cap)*!
2 | Fuel hoses Check condition Every 2 years or X X X
3 | Air cleaner element Replace at X X X
4 | Evaporative emission con- | Check for leaks and clogging X
trol system (except evapo- | Every 5 years or
rative emission canister)*!
5 | Sparks plugs Replace | except platinum plugs X X X
platinum plugs only X
6 | Ignition cables*! Replace Every 5 years or X
NOTE

*1: Except for Federal

GENERAL MAINTENANCE SERVICE FOR PROPER VEHICLE PERFORMANCE

Service to be Kilometers in thousands | 24 | 48 | 72 | 96 |120 | 144 | 168
No. | General maintenance erformed
P Mileage in thousands 15 | 30 | 45 | 60 | 75 | 90 | 105
7 | Timing belt Replace at At
160,000
x* km*2
(100,000
miles)
8 | Drive belt (for Generator, | Check condition at
Water pump, Power steer- X X X
ing PUMP)
9 | Engine oil Non-Turbo | Change Every year or Every 12,000 km (7,500 miles) |
Turbo Change Every 6 months or Every 8,000 km (5,000 miles) |
10 | Engine oil | Non-Turbo | Replace Every year*3 or ‘ X ‘ X ; X t X l X l X ‘ X I
filter
Turbo Replace Every year or Every 16,000 km (10,000 miles) |
11 | Manual transmission oil Check oil level at X X X
12 | Automatic  transmission | Check fluid level Every year or X X X X X X X
fluid
Change fluid at | l X ‘ X ‘ X | |
NOTE

- *1: For California, this maintenance is recommended but not required.
;*2: Not required if belt was previously changed.
*3: If the mileage is less than 12,000 km (7,500 miles) each year, the oil filter should be replaced at every oil change.
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GENERAL - Scheduled Maintenance Table

. . Kilometers in thousands | 24 | 48 | 72 | 96 120|144 | 168
No. | General maintenance Ssrrf\n?e tg be
perorme Mileage in thousands | 15 | 30 | 45 |60 | 75 | 90 |105
13 | Transfer oil Check oil level X X X
14 | Engine coolant Change Every 2 years or X X X
15 | Disc brake pads Inspect for wear Every year or X | x | x | x1x X
16 Brake hoses cC):rheck for deterioration or leaks Every | year % X XX X X X
17 | Ball joint and steering link- | Inspect for grease leaks and damage X X X |
age seals Every 2 years or
18 | Drive shaft boots Inspect for grease leaks and damage 1
Every year or X X X X X X X
19 | Rear axle oil <AWD> inspect oil level X X X |
20 [SRS airbag Inspect system At 10 years 1
Exhaust system {connec- | Check and service as required |
21 tion portion of muffler, pip- | Every 2 years or X X X
ings and converter heat
shields)
NOTE )

SRS: Supplemental Restraint System

SCHEDULED MAINTENANCE UNDER SEVERE USAGE CONDITIONS

The maintenance items should be performed according to the following table:

Mileage intervals kilometers in thousands Severe usage conditions
No Maintenance Service to be ‘ (Miles in thousands)
Item performed 24 48 72 96 1120 144| 168 ) ool leleln
(15) (30) 45) (6D) (75) (90) (105)
3 Air cleaner Replace at
element X X X X X X XX X
5 S$park plugs Replace at X X X X X X X X X
9 Engine oll Change Every .
3 months or Every 4,800 km (3,000 Miles) X X IX [X X
10  Engine oil filter Replace Every :
6 months or Every 9,600 km (6,000 Miles) X | X [ XX X
11 Manual Change at :
transmission il Every 48,000 km (30,000 Miles) X X | X
13 Transfer oil Change at X X X X X | X
15 Disc brake pads inspect for wear .
Every6 months or Every 9,600 km (6,000 Miles) X X

Severe usage conditions

A-
B~

C-
D-

Driving in dusty conditions

Trailer towing or police, taxi, or commercial type

operation

Extensive idling, driving in stop and go traffic
Short trip operation at freezing temperatures (en-

gine not thoroughly warmed up)
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GENERAL — Maintenance Service 00-45

MAINTENANCE SERVICE

: 1. FUEL SYSTEM (TANK, PIPE LINE,
\_ CONNECTIONS AND FUEL TANK FILLER
TUBE CAP) (Check for leak)

Check for damage or leakage in the fuel lines and connections
and looseness of the fuel tank filler tube cap.

2. FUEL HOSES (Check condition)

1. Inspect the surface of fuel hoses for heat and mechanical
damage. Hard and brittle rubber, cracking, checking, tears,
cuts, abrasions and excessive swelling indicate deteriora-
tion of the rubber.

2. If the fabric casing of the rubber hose is exposed by
cracks and abrasions in the fuel system, the hoses should
be changed.

Airoiake 3. AIR CLEANER ELEMENT (Replace)

The air cleaner element will become dirty and loaded with
dust during use, and the filtering effect will be substantially
reduced. Replace it with a new one.

<Non-Turbo>

(1) Disconnect the volume air-flow sensor connector.

(2) Remove the air intake hose from the volume air-flow sen-
sor.

(3) Unclamp the ‘air cleaner cover.

(4) Remove the air cleaner cover and volume air-flow sensor.

= Volume air-flow
sensor connector

G

Cautidn
RSN b . . .

{ Volume air-flow 33 \ m;@ﬁ ) Remove the air cleaner cover with care not to give
d sensi\'fﬁ““eft“ \ shock to the volume air-flow sensor.
) ‘i@ (5) Take out the air cleaner element and install a new one.

, P (6) Be sure to close the air cleaner cover completely when

Y clamping it.
<Turbo>

p, 1) Remove the clutch booster vacuum pipe mounting bolt.
& Aircleanercover { 2) Disconnect the volume air-flow sensor connector.

(
L (
N NN /L rovoct (3) Remove air intake hose A from the volume air-flow sensor.
(
(

4) Unclamp the air cleaner cover.
5) Remove the air cleaner cover and volume air-flow sensor.

Caution
Remove the air cleaner cover with care not to give
shock to the volume air-flow sensor.

(6) Take out the air cleaner element and install a new one.
(7) Be sure to close the air cleaner cover completely when
clamping it.
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& D @Plaﬁnum tip

Z7ENO044

4. EVAPORATIVE EMISSION CONTROL
SYSTEM (Check for leaks and clogging)
- except evaporative emission canister

1. If the fuel-vapor vent line is clogged or damaged, a fuel
vapor mixture escapes into the atmosphere causing ex-
cessive emissions. Disconnect the line at both ends, and
blow it clean with compressed air. Remove the fuel tank
filler tube cap from the fuel tank filler tube and check
to see if there is evidence that the packing makes improper
contact to the fuel tank filler tube.

2. The fuel tank pressure control valve installed on the vapor
line should be checked for correct operation.

5. SPARK PLUGS (Replace)

The spark plugs must fire properly to assure proper engine
performance and emission-control.
Therefore, they should be replaced periodically with new ones.

Spark plug
NGK PFR6J-11
NIPPON DENSO PK20PR-P11

Incorrect

Correct

ZAFNNRKS

Spark plug gap: 1.0-1.1 mm (.039-.043 in.)

NOTE

For the platinum plug, use care not to damage the platinum
tip.

Do not try to adjust the plug gap.

Specified torque: 25 Nm (15 ft.lbs.)

6. IGNITION CABLES (Replace)

The ignition cables should be replaced periodically with new
ones.

After replacing, make sure that the ignition cables and termi-
nals are properly connected and full seated.

NOTE

When disconnecting an ignition cable, be sure to hold cable
cap. If the cable is disconnected by pulling on the cable
alone, an open circuit might result.

7. TIMING BELT (Replace)

Replace the belt with a new one periodically to assure proper
engine performance.

For removal and installation procedures, refer to GROUP
11 - Timing Belt.
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<Vehicle without air conditioning>

Generator Tension pulley

Idler pulley

Power steering
pump pulley
Tension A
pulley

Crankshaft
pulley

01 FOO07

<Vehicle with air conditioning>
Generator

idler pulley Tension pulley

Power steering

pump pulley
Crankshaft
pulley

Tension pulley

Air conditioning
compressor pulley 01F0084
00002532

* Drain plug

Z00R0284|

Good
MAX

MIN

8. DRIVE BELT (For Generator, Water Pump,
Power Steering Pump)
(Check condition)

Check the tension of the drive belt. Inspect the drive belt

for evidence of cuts and cracks, and replace it if defective.

(1) Measure the deflection with a force of 100 N (22 Ibs.)
applied to belt mid-point between pulleys shown in the
illustration. If the standard value is not obtained, make
adjustment.

(2) On vehicles without air conditioning, set a tension gauge
at a position maked with arrow A in the illustration to
measure the belt tension.

Standard value:
<Vehicle without air conditioning>

items Specification
350-600 (77- 132)

4.0-5.5 (.16-.22)

For generator Tension N (Ibs.)

Deflection mm (in.)
<Reference value>

Tension N (Ibs.)

Deflection mm (in.)
<Reference value>

For P/S pump 250-500 (55-| 10)

9.5-13.5 (.37-.53)

<Vehicle with air conditioning>

| Items | Specification
For generator Tension N (Ibs.) 350-600 (77-132)
and A/C . -
compressor Deflection mm (in.) | 4.0-5.5 (.16-.22)

<Reference value>

For P/S pump Tension N (Ibs.)

250-500 (55—110)

Deflection mm (in.)

9.5-1 3.5 (.37-.53)

Z011.0183

<Reference value>

9. ENGINE OIL (Change)
Always use the specified oil. (Refer to P.00-38)

Caution
Never use nondetergent or straight mineral oil.

(1) After warming up the engine, remove the oil filler cap.
(2) Remove the drain plug and drain the engine oil.

(3) Tighten the drain plug to 40 Nm (29 ft.lbs.).

(4) Pour new engine oil through the ail filler.

Caution

1. Cover the generator with shop towel before filling
engine oil to make sure that even if oil is spilt, it
may not drop on the generator.

2. Use an oil mug or a funnel to fill oil.

Engine oil total capacity: [including oil filter and oil
cooler]

<Non-Turbo> 4.3 dm?® (4.5 gts.)
<Turbo> 4.6 dm3 (4.9 qts.)

(5) Check to ensure that the engine ail level is within the
level range indicated on the oil dip stick.
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10. ENGINE OIL FILTER (Replace)

The quality of replacement filters varies considerably. Only ‘
\

high quality filters should be used to assure most efficient )
service. S

ENGINE OIL FILTER SELECTION

This vehicle is equipped with a full-flow, throw-away oil filter.
The same type of replacement filter is recommended as a
replacement filter for this vehicle.

It is possible, particularly in cold weather, that this vehicle
may develop high oil pressure for a short duration. You should
be sure that any replacement filter used on this vehicle is
a high-quality filter and is capable of withstanding a pressure
of 256 psi (1,765 kPa) (manufacturer's specifications) to avoid
filter and engine damage. Genuine oil filters are high quality
filters being capable of withstanding a pressure of 256 psi
and are strongly recommended for use on this vehicle.

Oil Filter Part No.
MITSUBISHI Genuine Parts: MD136790 or equivalent.

Any replacement oil filter should be installed in accordance

with the oil filter manufacturer’s installation instructions.

(1) Remove the engine oil filter by using the oil filter wrench.

(2) Clean the oil filter mounting surface of the oil filter bracket.

(3) Coat engine oil to the O-ring of new oll filter.

(4) Screw in the ail filter by hand, and after the O-ring contacts
the flange surface, tighten it another 3/4 turns with a ‘\\_j
filter wrench, etc.

NOTE
The oil filter tightening torque is 14 Nm (11 ft.Ibs.).

(5) Start and run engine and check for engine oil leaks.
(6) After stopping engine, check oil level and refill as neces-
sary.

11. MANUAL TRANSMISSION OIL
(Check oil level)

Inspect each component for evidence of leakage, and check
the oil level by removing the filler plug. If the oil is contaminated,
it is necessary to replace it with new oil.

(1) With the vehicle parked at a level place, remove the filler

plug.

/——\—/\

709A0024
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- Transfer <From 1993 model>
’X # Filier plug \ AN
3 \ \

QOil level
check plug

Transaxle (2) Check that the transaxle oil level is at the lower portion

of the filler plug hole. For AWD-vehicles, check that the
transfer oil level is at the portion shown in the illustration.
Filler plug (3) Check to be sure that the transmission oil is not noticeably
dirty, and that it has a suitable viscosity.

Qil level

Z09F012

Transfer Transfer
4992 model> <From 1993 model>

Oil level
11-13 mm check plug
(.43-.51in.) hole

Qil level —
_ il
Fillef = -
plug
hole
ZTFMO0067

YO09F012
00002293

12. AUTOMATIC TRANSMISSION FLUID
(Check fluid level)

1. Drive until the fluid temperature reaches the usual temper-
ature [70-80°C (160—-180°F)].

2. Place vehicle on level floor.

3. Move selector lever sequentially to every position to fill
torque converter and hydraulic circuit with fluid, then place
lever in “N” Neutral position. This operation is necessary
to be sure that fluid level check is accurate.

4. Before removing dipstick, wipe all dirt from area around
dipstick. Then take out the dipstick and check the condition
of the fluid.

The transaxle should be overhauled under the following
conditions.

o If there is a “burning” odor.

e If the fluid color has become noticeably blacker.

e If there is a noticeably great amount of metal particles
in the fluid.
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ZIFA0700

5. Check to see if fluid level is in “HOT’ range on dipstick.

If fluid level is low, add ATF until level reaches “HOT
range. Low fluid level can cause a variety of conditions
because it allows pump to take in air along with fluid.
Air trapped in hydraulic circuit forms bubbles which make
fluid spongy. Therefore, pressures will be erratic.
Improper filling can also raise fluid level too high. When
transaxle has too much fluid, gears churn up foam and
cause same conditions which occur with low fluid level,
resulting in accelerated deterioration of ATF transmission
fluid.
In either case, air bubbles can cause overheating, fluid
oxidation, which can interfere with normal valve, clutch,
and servo operation. Foaming can also result in fluid
escaping from transaxle vent where it may be mistaken
for a leak.

6. Be sure to examine fluid on dipstick closely.

(Change fluid)

Drain the fluid and check whether there is any evidence of

contamination.

Replenish with new fluid after the cause of any contamination

has been corrected. .

(1) Remove drain plug at transaxle case bottom to let fluid
drain.

(2) Place a drain container with large opening under the
transaxle oil pan.

(3) Loosen oil pan bolts and tap pan at one corner to break
it loose allowing fluid to drain, then remove oil pan.

(4) Check the oail filter for clogging and damage and replace
if necessary.

(5) Clean drain plug and tighten drain plug with gasket.

Drain pulg: 30-35 Nm (22-25 ft.Ibs.)

(6) Clean both gasket surfaces of transaxle case and oil
pan.
(7) Install oil pan with new gasket and tighten oil pan bolts.

Oil pan bolt: 10-12 Nm (7.5-8.5 ft.lbs.)

(8) Pour 4.5 dm3 (4.8 qgts.) of specified ATF into case through
dipstick hole. [Total quantity of ATF required is approx.
7.5 dm3 (7.9 gts.). Actually however, approx. 4.5 dm?3
(4.8 gts.) of fluid can be replaced because rest of fluid
remains in torque converter.]

Transmission fluid: DIAMOND ATF SP or equivalent

(9) Start engine and allow to idle for at least two minutes.
Then, with parking brake on, move selector lever momen-
tarily to each position, ending in “N” Neutral position.

TSB Revision
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Drain plug

Z04F0004

Front bank .

N \ Cc;;lantdrain plug -~
N

///\)
Y
R
M

Q4NOO11
00002288

(IO)Add sufficient ATF to bring fluid level to lower mark. Re-
check fluid level after transaxle is at normal operating
temperature. Fluid level should be between upper and
lower marks of “HOT’ range. Insert dipstick fully to prevent
dirt from entering transaxle.

13. TRANSFER OIL (Check oil level)

Inspect each components for evidence of leakage, and check
the oil level by removing the filler plug. If the oil is contaminated,
it is necessary to replace it with new oil.

14. ENGINE COOLANT (Change)

Check the cooling system parts, such as radiator, heater,
and oil cooler hoses, thermostat and connections for leakage
and damage.

CHANGING COOLANT
<Non-Turbo>

1. Remove the heat protectors (front and rear) from the
exhaust manifold.

2. Loosen the radiator drain plug, remove two drain plugs

from the engine block (one for each bank) and remove

the radiator cap to discharge coolant.

Remove the reservoir tank and discharge coolant.

When coolant has been discharged, pour water through

the filler port to flush coolant passage.

5. Coat the threads of the engine drain plugs with the speci-
fied sealant and tighten the plugs to specification.

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

Tightening torque: 40 Nm (29 ft.lbs.)

Fit the radiator drain plug securely.

Mount the reserve tank.

Slowly pour coolant into the radiator to the brim and also

into the reserve tank up to the FULL line.

9. Install the radiator cap securely.

10. Start the engine and warm up until the thermostat opens.

11. Race the engine up to around 3,000 rpm several times,
then stop the engine.

12. When the engine has cooled down, remove the radiator

cap and add coolant up to the brim. Add coolant to the

reserve tank up to the FULL line.

Hw

© N

<Turbo>

1. Lift up the vehicle.

2. Loosen the radiator drain plug, remove the drain plug
from the rear bank of the engine and remove the radiator
cap to discharge coolant.

3. Follow the same steps 3 to 12 above.
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14W0095

Drain plug Q__

Z11F0004

15.DISC BRAKE PADS (Inspect for wear)

Check for fluid contamination and wear. Replace complete
set of pads if defective.

Caution

The pads for the right and left wheels should be replaced
at the same time. Never “split” or intermix brake pad
sets. All four pads must be replaced as a complete set.

Thickness of lining: Limit 2.0 mm (.08 in.)

16. BRAKE HOSES (Check for deterioration or
leaks)

Inspection of brake hoses and tubing should be included

in all brake service operations.

The hoses should be checked for:

1. Correct length, severe surface cracking, pulling, scuffing
or worn spots. (If the fabric casing of the hoses is exposed
by cracks or abrasion in the rubber hose cover, the hoses
should be replaced. Eventual deterioration of the hose
may occur with possible bursting failure.)

2. Faulty installation, casing twisting or interference with
wheel, tire or chassis.

17.BALL JOINT AND STEERING LINKAGE
SEALS (Inspect for grease leaks and
damage)

1. These components, which are permanently lubricated
at the factory, do not require periodic lubrication. Damaged
seals and boots should be replaced to prevent leakage
or contamination of the grease.

2. Inspect the dust cover and boots for proper sealing, leak-
age and damage. Replace them if defective.

18.DRIVE SHAFT BOOTS (Inspect for grease
leaks and damage)

1. These components, which are permanently lubricated
at the factory, do not require periodic lubrication. Damaged
boots should be replaced to prevent leakage or contamina-
tion of the grease.

2. Inspect the boots for proper sealing, leakage and damage.
Replace it if defective.

19. REAR AXLE OIL (LIMITED-SLIP
DIFFERENTIAL) (Check oil level) -~ AWD
Remove the filler plug and inspect the oil level at bottom

of filler hole. If the oil level is slightly below the filler hole,
it is in satisfactory condition.

‘ TSB Revision
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20. SRS MAINTENANCE (SRS component
check: damage, function, connection to
wiring harness, etc.)

The SRS must be inspected by an authorized dealer 10 years
after the car manufacture date shown on the certification
label located on left front door latch post.

1850007

Manufacture
date

Certification label \

] = — - ——

(TwFo. av MITSUBISHI MOTORS CORPORATION Alpn 1993

GYWR LBS  GAWR LBS  GAWR L8S

KG  FR. KG  RR. G

THIS VEHICLE CONFORMS T O ALL APPLICABLE
FEDERAL MOTOR VEHICLE S FETY S8UMPER. AND
THEFY PREVENTION STANDARDS IN EEFECT ON
THE DATE OF MANUFACTURE SHOWN ABOVE .

11111111111111111111111
V. I.N.PATERN-01//LBL-01
VEHICLE TYPE: PASSENGER CAR  musoo 122

Q0F0C04
00002289

Maintenance Items
SRS warning light 1. “SRS” WARNING LIGHT CHECK

When the ignition key is turned to “ON” or engine started,
the “SRS” warning light will illuminate for about 7 seconds
and then turn off.

This means that the system is functioning properly.

2. SRS COMPONENTS VISUAL CHECK

(1) Turn the ignition key to the “LOCK” position, disconnect
the negative battery cable and tape the terminal.

Caution

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

(2) Remove the rear console assembly. (Refer to GROUP
52A — Floor Console.)

Battery 719F0107 (3) Release the lock of SDU connector in accordance with

the following procedure:

In case that there is no notch on the lock lever (Type
<Type 1> Lock lever 1) ( yp
Lock spring Screwdri Place a flat tip screwdriver against the lock spring (metal
crewdriver section) of the connector lock lever as shown in the
N 2. illustration, and push the spring horizontally toward the
2 inside of the unit.
Caution

1. Do not use excessive force to raise the lock lever.
2. Do not insert the screwdriver into the gap between
the lock lever and the lock spring.

219N0289
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<Type 2> tiocklever

Notch

Screw-
driver

Lock spring ZIN0312

Frontupper frame lower

Projection

\\

Bracket N
219F0105

In case that there is a notch on the lock lever (Type
2)

Place a flat tip screwdriver against the lock spring (metal
section) at the lock lever notch as shown in the illustration,
and push the spring toward the unit.

Caution
Do not use excessive force to raise the lock lever.

(4) Disconnect the red 14-pin connector from the SDU.

2-1 Front Impact Sensors

(1) Remove right and left front splash shield extensions.
Check sensors to ensure the arrow marks face the front
of the vehicle.

(2) Check front upper frame lower and sensor brackets for
deformities or rust.

Caution

The SRS may not activate properly if a front impact
sensor is not installed properly, which could result
in serious injury or death to the vehicle's driver and
passenger.

(3) Check wiring harness (for front impact sensor) for binds,
connector for damage, and terminals for deformities.
Replace sensor and/or wiring harness if it fails visual
check. (Refer to GROUP 52B - Service Precautions and
Front Impact Sensors.)

2-2 SRS Diagnosis Unit (SDU)

(1) Check SDU case and brackets for dents, cracks,
deformities or rust.

Caution

The SRS may not activate properly if SRS diagnosis
unit is not installed properly, which could result in
serious injury or death to the vehicle’s driver and
passenger.

(2) Check connectors and lock lever for damage, and
terminals for deformities or rust. Replace SDU if it fails
visual check. [Refer to GROUP 52B — SRS Diagnosis
Unit (SDU).]
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2-3 Air Bag Module, Steering Wheel and Clock Spring

<Up to 1993 models>
b Ring gear Rotor ~ Screw <Driver's side>
Caution label

i) Gear '
i ;w Air bag module
\ \l/  Uppercase ;&fgﬂﬁe ‘T°“"°' =, T2
5 3 Lower case @ ) Refmote control
NG Anti-vibration Clock spring et switch (radio)
sheet ‘
Cable end support 21370700

<From 1994 models>

Ring gear Rotor  Screw

1SRS diagnosis
unit

Q J Caution label

Air bag module

Upper case
X, Lower case
Anti-vibration
sheet
Z13R0700

Cabfe &nd ~support

Remote control

switch (radio)
Steering wheel
Steering shaft
SRS diagnosis
unit
219F0246
00002290
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<From 1994 models>

<Passenger’s side>

Air bag module

Cross pipe cover

Glove box
assembly
Z19F0250
Screwdriver (1) Remove air bag module from steering wheel. (Refer to
GROUP 52B - Air Bag Module and Clock Spring.)
Caution
7 \». When disconnecting the air bag module-clock spring
A connector, take care not to apply excessive force to

’, , "\\ it,
7

Z13R0743

<Up to 1993 models> Pad cover (2) Check pad cover for dents, cracks or deformities.

Caution
The removed air bag module should be stored in a
clean, dry place with the pad cover face up.

Z19F0119
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<From 1994 models>
<Driver’s side>

<Passenger’s side>
Pad cover

Pad cover

Z19L0559

Z19F0250
00002291

<Up to 1993 —— Hook

e

' A

Connector -{p D

N
<oy

&
g

models> T -1
(O PR ﬁn
&LC’;:‘]:‘—(: 7z \

Hook
13R073

mities, and harness for binds.

<From 1994 models>
<Driver’s side>

<Passenger’s side>

Inflator case

Z19L0515

Y  Connec-

tor Z19F0240
00002292

| T5B

Revision

(3) Check hooks and connectors for damage, terminals defor-

(4) Check air bag inflator case for dents, cracks or deformities.
(5) Check harness (built into steering wheel) and connectors
for damage, and terminals for deformities.
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MB990803

/ Z13R0655|

<Up to 1993 models> To air bag module

=,
‘\

Protective tube

To SRS diagnosis unit Z19F0109

<From 1994 models> To aigbag module

()
i

(6) Remove the steering wheel by using special tool.

Caution
Do not hammer on the steering wheel. Doing so may
damage the collapsible column mechanism.

(7) Remove the steering column covers. (Refer to GROUP
52A - Instrument Panel.)

(8) Remove the clock spring. (Refer to GROUP 52B - Air
Bag Module and Clock Spring.)

(9) Check clock spring connectors and protective tube for
damage, and terminals for deformities.

(10)Visually check the clock spring case and the gears for
damage.

(11)Align the mating mark and “NEUTRAL" position indicator
and, after turning the vehicle’s front wheels to straight-
ahead position, install the clock spring to the column
switch.

Caution

If the clock spring’s mating mark is not properly
aligned, the steering wheel may not be completely
rotational during a turn, or the flat cable within the
clock spring may be severed, obstructing normal op-
eration of the SRS and possibly leading to serious
injury to the vehicle’s driver and passenger.
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<Up to 1993 models> (12)Install the steering wheel, steering column covers and
the air bag module.

(13)Check steering wheel for noise, binds or difficult operation.

(14)Check steering wheel for excessive free play.

REPLACE ANY VISUALLY INSPECTED PART IF IT FAILS
THAT INSPECTION.

(Refer to GROUP 52B ~ Air Bag Module and Clock Spring.)

Caution
The SRS may not activate properly if any of the above
components is not installed properly, which could result
in serious injury or death to the vehicle’s driver and pas-
senger.

Z19F0248

2-4 Front Wiring Harness and Body Wiring Harness

Body wiring harness

Front wiring hamess

Z36F0018

(1) Check connectors for poor connections.
(2) Check harnesses for binds, connectors for damage, and
terminals for deformities.

REPLACE ANY CONNECTORS OR HARNESS THAT FAIL
THE VISUAL INSPECTION.

(Refer to GROUP 52B — Service Precautions.)

Caution

The SRS may not activate properly if SRS harnesses

or connectors are damaged or improperly connected,
b which could result in serious injury or death to the ve-

hicle’s driver and passenger.
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21. EXHAUST SYSTEM (CONNECTION
PORTION OF MUFFLER, PIPINGS AND
CONVERTER HEAT SHIELDS) (Check and
service as required) \)

1. Check for holes and gas leaks due to damage, corrosion,
etc.

2. Check the joints and connections for looseness and gas
leaks.

3. Check the hanger rubber and brackets for damage.
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MAIN SEALANT AND ADHESIVE TABLE

SEALANTS FOR ENGINE ACCESSORIES

Application

Recommended brand

Sealing between rocker cover and camshaft bearing cap
(4G6 DOHC and 6G7 engines only)

Sealing between semi-circular packing and rocker cover and between
semi-circular packing and cylinder head

3M ATD Part No. 8660 or equivalent

Oil pressure switch

Engine coolant temperature switch, Engine coolant temperature
sensor, Thermo valve, Thermo switch, Joints, Engine coolant
temperature gauge unit (large size)

3M Nut Locking Part No. 4171 or equivalent

Engine coolant temperature gauge unit (small size, MD091056 only)

3M ATD Part No. 8660 or equivalent

Oil pan (except 4G5, 4G9 engine)

Oil pan, Water pump, Thermostat case (4G9, 4G6,6A1 engine only)

MITSUBISHI GENUINE Part No. MD970389
or equivalent

SEALING BETWEEN GLASS AND WEATHERSTRIP

Application

Recommended brand

Sealing between tempered glass and weatherstrip

3M ATD Part No. 8513 or equivalent

Sealing between body flange and weatherstrip

Sealing between laminated glass and weatherstrip

3M ATD Part No. 8509 or equivalent

ADHESION WITH RIBBON SEALER

Application

Recommended brand

Waterproof film for door, Fender panel, Splash shield, Mud guard,
Rear combination lamp

3M ATD Part No. 8625 or equivalent

ADHESIVES FOR INTERIOR TRIM

Application

Recommended brand

Adhesion of polyvinylchloride sheet

3M Part No. EC-l 368 or equivalent

Adhesion of door weatherstrip to body

3M ATD Part No. 8001 or
3M ATD Part No. 8011 or equivalent

Sealing between grommet or packing and metal seal

3M ATD Part No. 8513 or equivalent

Adhesion of headlining and other interior trim materials

Adhesion of fuel tank to pad

3M Part No. EC-1368 or
3M ATD Part No. 8080 or equivalent

BODY SEALANT

Application

Recommended brand

Sealing of sheet metal, drip rail, floor, body side panel, trunk, front
panel and the like joints

Sealing of tailgate hinges

3M ATD Part No. 8531 or
3M ATD Part No. 8646 or equivalent
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CHASSIS SEALANT

Application

Recommended brand

Sealing of flange surfaces and threaded portions

Fuel gauge unit packing

3M ATD Part No. 8659 or equivalent

Sealing of flange surfaces, threaded portions, packing and dust cover
e Differential carrier packing

Dust covers for ball joint and finkage

Steering gear box packing and shims

Steering gear housing rack support cover and top cover
Mating surface of knuckle arm flange

3M ATD Part No. 8663 or equivalent

Sealing between accelerator arm bracket and toeboard

Drying sealant

Sealant for drum brake shoe hold-down pin and wheel cylinder

3M ATD Part No. 8513 or equivalent

FAST BONDING ADHESIVE

Application

Recommended brand

Adhesion of all materials except polyethylene, polypropylene,
fluorocarbon resin or other materials with highly absorbent surface

3M ATD Part No. 8155 or equivalent

ANAEROBIC FAST BONDING ADHESIVE

Application

Recommended brand

Fixing of bolts and screws

e Tightening of drive gear to differential case
e Bolts for coupling tilt steering upper column with lower column

Fixing of bearing, fan, pulley and gear connections

Sealing of small recess or flange surface

3M Stud locking Part No. 4170 or equivalent

Steering angle stopper bolt (jeep)

3M Nut locking Part No. 4171 or equivalent

UNDERCOAT
Application Recommended brand
Undercoat 3M ATD Part No. 8864 or equivalent
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11-2 ENGINE - Specifications

SPECIFICATIONS
GENERAL SPECIFICATIONS

ltems Non-Turbo Turbo

Type V-type, DOHC V-type, DOHC
Number of cylinders 6 6

Bore mm (in.) 91 .1(3.587) 91 .1(3.587)
Stroke mm (in.) 76.0 (2.992) 76.0 (2.992)

Piston displacement cc (cu.in.)

2,972 (181.4)

2,972 (181.4)

Compression ratio 10.0 8.0
Firing order 1-2-3-4-5-6 1-2-3-4-5-6
Valve timing Intake valve Opens (BTDC) 16° 16°
Closes (ABDC) 55° 55°
Exhaust valve Opens (BBDC) 48° 50°
Closes (ATDC) 15° 17°
SERVICE SPECIFICATIONS
ltems Standard value Limit

Compression pressure kPa (psi)/rom | Non-Turbo

1,270 (185)/250-400

min. 959 (139)/250~400

HC concentration ppm

Turbo 1,080 (156)/250—-400 min. 792 (115)/250—-400

Compression pressure difference of all cylinder kPa {psi) - max. 98 (14)
Manifold vacuum mmHg (in.Hg.) - min. 450 (18)
Basic ignition timing at curb idie speed BTDC 5° £ 201 -

5o + 30*2 _
Actual ignition timing at curb idle speed BTDC Approx. 15° -
Curb idle speed rpm 700 £ 100 -
CO concentration % 0.5 or less -

100 or less

NOTE
*1: 1992 models
*2: From 1993 models
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ltems Standard value Limit
Drive belt For generator (Vehicle without air| Inspection 350-600 (77-132)
tension N (lbs.) | conditioning)
New belt 650-850 (143-187)
Used belt 450-600 (99-132)
For generator and air conditioning | Inspection 350-600 (77-132)
compressor
New belt 650-850 (143-187)
Used belt 450-600 (99-132)
For power steering pump Inspection 250-500 (55-110)
New belt 500-700 (110-154)
Used belt 350-400 (77-88)
Drive belt For generator (Vehicle without air| Inspection 4.0-5.5 (.16-.22)
deflection conditioning)
mm (in.) New belt 3.5-4.0 (.14-.16)
<Reference
value> Used belt 4.0-5.0 (.16-.20)
For generator and air conditioning | Inspection 4.0-5.5 (.16-.22)
compressor
New belt 3.5-4.0 (.14-.16)
Used belt 4.0-5.0 (.16-.20)
For power steering pump Inspection 9.5-1 3.5 (.37-.53)
New belt 7.5-9.0 (.30-.35)
Used belt 10.5-12.5 (.41-.49)
Timing belt Amount of projection of auto tensioner rod mm (in.) | 3.8-4.5 (.149-.177)
(distance between the tensioner arm and auto
tensioner body)
SEALANTS
Items Specified sealant
QOil pan MITSUBISHI GENUINE Part No. MD970389 or equivalent

Rocker cover

3M ATD Part No. 8660 or equivalent
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ENGINE - Special Tools

SPECIAL TOOLS

Tool

Tool number
and name

Supersession

Application

MB991341

Scan tool
(Multi-use
tester <MUT>)

MB991 341

ROM pack

(For the number,
refer to GROUP
00 — Precau-
tions before ser-
vice.)

Up to 1993 models
Idle speed check

%@*

Z16X0606

MB991 502

Scan tool
(MUT-II)

MB991502

&

216X0607

ROM  pack

All models
Idle speed check

MD998051

Cylinder head

MD998051 -01

Loosening and tightening of cylinder head bolt

bolt wrench

MD998727 General  service | Removal of the oil pan
tool
(Use a scraper and

Oil pan remover

exercise care)

MD998761 Installation of camshaft oil seal
Q) Camshaft oil
ff seal installer
MD998782 - Removal of rash adjuster

o

Valve lifter set
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Tool number . o
Tool and name Supersession Application
b . MB990767 MB990767-01 Supporting the sprocket and shaft pulley when

= End yoke
holder

attaching or detaching them

Supporting the crankshaft pulley when crank-
shaft bolt and pulley are removed or reinstalled.

Tensioner pulley
socket wrench

MD998754
% Crank pulley
holder
MB990998* Used if the crankshaft needs to be rotated to at-
tach the timing belt, etc. when the piston and
Crankshaft connecting rod assembly is assembled.
wrench <SOHC>
* Use only the large nut included in
MB990998, together with the crankshaft
pulley bolt.
M D998767 Adjustment of timing belt

MD99871 7

Crankshaft front
oil seal installer

Installation of crankshaft front oil seal

MD99871 8

Crankshaft rear
oil seal installer

Installation of crankshaft rear oil seal
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ENGINE - Troubleshooting

TROUBLESHOOTING

Symptom

Probable cause

Remedy

Compression too low

Cylinder head gasket blown

Replace gasket

Piston ring worn or damaged

Replace rings

Piston or cylinder worn

Repair or replace piston and/or cylin-
der block

Valve seat worn or damaged

Repair or replace valve and/or seat
ring -

Oil pressure drop

Engine oil level too low

Check engine oif level

Oil pressure switch faulty

Replace oil pressure switch

Qil filter clogged

Install new filter

Oil pump gears or cover worn

Replace gears and/or cover

Thin or diluted engine oil

Change engine oil to correct viscosity

QOil relief valve stuck (opened)

Repair relief valve

Excessive bearing clearance

Replace bearings

Qil pressure too high

Oil relief valve stuck (closed)

Repair relief valve

Noisy valves

Incorrect lash adjuster

Replace lash adjuster

Thin or diluted engine oil (low oil pressure)

Change engine oil

Valve stem or valve guide worn or damaged

Replace valve and/or guide

iIConnecting rod noise/

Insufficient oil supply

Check engine oil level

imain bearing noise

Thin or diluted engine oil

Change engine oil

Excessive bearing clearance

Replace bearings

Timing belt noise

Incorrect belt tension

Adjust belt tension

TSB Revision




ENGINE = On-vehicle Service

11-7

ON-VEHICLE SERVICE

DRIVE BELTS TENSION ADJUSTMENT
(1) Check that the belts are not damaged and are properly

fit into the pulley grooves.
Caution

1. When installing the V-ribbed belt, check that the
V-ribs are properly fit without misalignment.

2. If creaking or slippage is observed, check the
belt for wear, damage, or breakage on the pulley
contact surface, check the pulley for scoring, in

addition to sag inspection.

3. Check that the V-ribbed belt is not resting on the

tension pulley or idler pulley flange.

(2) With belt tension gauge set to the belt midway between
the pulleys as shown in the illustration, check the belt
tension for standard value. Or apply a force of 98 N (22
Ibs.) to the belt to check the deflection for standard value.

Standard value:
<Vehicle without air conditioning>

<Vehicle without air conditioner>

Generator gier pulley  Tension pulley

Power steering

] pump pulley
Tension pulley Crankshaft pulley

01F0007

<Vehicle with air conditioner>

Generator

Idler pulley Tension pulley

Power steering
pump pulley
Crankshaft pulley

01F0084
00002117

Tension pulley

Air conditioning
compressor
pulley

Adjust- Adjust-
It Check ment val- ment val-
ems value ue - new ue - used
belt belt
For Tension 350-600 650-850 450-600
genera- [N (lbs.) (77-132) (143-187) |(99-132)
tor Deflection | 4.0-5.5 35-40 | 4.0-5.0
mm (in.) (.16-.22) | (.14-.16) | (.16—.20)
<Reference
value>
For Tension 250-500 500-700 350-400
power N (Ibs.) (55-110) | (110-154) (77-88)
fﬁée © ' Deflection | 9.5-135 | 7.5-90 | 10.5-125
mm (in) (.37-.53) | (.30~-.35) | (.41-.49)
PUMD | Reference
value>
<Vehicle with air conditioning>
Adjust- Adjust-
It Check ment val- ment val-
ems value ue - new ue - used
belt belt
For Tension 350-600 650-850 450-600
genera- N (lbs.) (77-1 32) (143-187) (99-132)
or ad fpefection | 40-55 | 35-40 | 4.0-5.0
com- mm (in.) (16-.22) | (.14-.16) | (.16-.20)
pressor <Reference .
value>
For Tension 250-500 500-700 350-400
power N (Ibs.) (55-110) | (110-154) (77-88)
steering r o e cti 95-135 | 7.5-9.0 10.5-125
ump eflection .5-13. 5-9. . )
P mm (in.) (37-53) | (:30-.35) | (.41-.49)
<Reference
value>
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ENGINE - On-vehicle Service

Idler pulley
Crankshaft puliey

Adjusting
bolt

Fixing nut
Z01F0008
Generatorpulley
idigrpulley  Adjusting
bolt
Crankshaft

pulley

tioning
compressor > Tension
pulley Fixing nut pulley
Q‘
21310238
el Fixing bolt B

Tension pulley

Power steering
pump pulley

ZOIN0074
00002096

Crankshaft pulley

GENERATOR DRIVE BELT TENSION ADJUSTMENT
<Vehicle without air conditioning>

(1) Remove front under cover panel <Vehicle with active
aero> (Refer to GROUP 51 — Aero Parts.).

(2) Remove under covers (front L.H., side L.H.).

(3) Loosen tension pulley fixing nut.

(4) Adjust belt deflection with adjusting bolt.

(5) Tighten fixing bolt.

(6) Run the engine one time or more.

(7) Check the belt tension. Readjust, if necessary.

(8) Install under covers.

GENERATOR AND AIR CONDITIONING COMPRESSOR
DRIVE BELT DEFLECTION ADJUSTMENT <Vehicle
with air conditioning>

(1) Use straight handle box wrench to loosen tension pulley
fixing nut.

(2) Adjust belt deflection with adjusting bolt.

(3) Use straight handle box wrench to tighten fixing nut.

(4) Run the engine one time or more.

(5) Check the belt deflection. Readjust, if necessary.

POWER STEERING PUMP DRIVE BELT DEFLECTION
ADJUSTMENT

(1) Insert an extension bar (insertion depth 12.7 mm), etc.
into the opening at the end of the tension pulley bracket.

(2) Loosen the tension pulley fixing bolts in the order of B
and A.

(3) Move the extension bar installed to the tension pulley
in the direction of arrow to adjust the belt tension.

(4) Tighten the tension pulley fixing bolts in the order of A
and B.

Tightening torque: 42 Nm (30 ft.lbs.)

(5) Give the crankshaft two turns in normal direction (clock-
wise) to run in the belt.
(6) Check the belt deflection. Readjust, if necessary.
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ENGINE - On-vehicle Service 11-9

detection
- connec-
tor (blue)

[ ™

Z7FU0935)

Jumper wire 72
]

¢J_=

Connector for

IGNITION TIMING CHECK
4992 models>

(1) The vehicle should be prepared as follows before the
inspection and adjustment.

e Engine coolant temperature: 80-95°C (176—203°F)
e Lights, electric cooling fan and accessories: OFF
e Transaxle: neutral (P for A/T)

(2) Insert a paper clip to the engine speed detection connector
(blue), and connect a tachometer to the paper clip.

NOTE
Do not use the scan tool. If tested with the scan tool
connected to the data link connector, the ignition timing
will not be the basic timing but be ordinary timing.

(3) Set the timing light.

(4) Start the engine and run at idle.

(5) Check curb idle speed.

Curb idle speed: 700 £ 100 rpm

NOTE

The engine speed indicated is a third of actual speed.
In other words, the reading of the tachometer times 3
is actual speed.

(6) Turn OFF the ignition switch.
(7) Remove the water-proof female connector from the igni-
tion timing adjustment connector (brown).

(8) Using a jumper wire, ground the ignition timing adjusting
terminal.
NOTE
Grounding this terminal sets the engine to the basic ignition
timing.

(9) Start the engine and run at idle.

(10)Check basic ignition timing.

Basic ignition timing: 5° BTDC * 2"

(11)If not within the standard value range, loosen the crank
angle sensor mounting nut and adjust by turning the crank
angle sensor. Turning it to the counterclockwise retards
timing, and to the clockwise advances it.

(12)After adjustment, tighten mounting nut taking care not
to move the crank angle sensor.

(13)Turn OFF the ignition switch.

(14)Disconnect the jumper wire connected at step (8).
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11-10 ENGINE — On-vehicle Service

detection =
connec-
tor (blue)

™

Z7FLI0934

N

Jumper wire <

& J

Connector for igni-
tion timing adjust-
‘ ment (brown)

T

Z7FU0937

(15)Check to be sure that the idling ignition timing is the
correct timing.

Actual ignition timing: Approx. 16° BTDC

NOTE

(1) Ignition timing is variable within about +7°, even-under
normal operation.

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

IGNITION TIMING CHECK
<From 1993 models>

(1) The venhicle should be prepared as follows before the
inspection and adjustment.
e Engine coolant temperature: 80-95°C (176—-203°F)
e Lights, electric cooling fan and accessories: OFF
e Transaxle: neutral (P for A/T)

(2) Insert a paper clip to the engine speed detection connector
(blue), and connect a tachometer to the paper clip.

NOTE

Do not use the scan tool. If tested with the scan tool
connected to the data link connector, the ignition timing
will not be the basic timing but be ordinary timing.

(3) Set the timing light.
(4) Start the engine and run at idle.
(5) Check curb idle speed.

Curb idle speed: 700 £ 100 rpm

NOTE

The engine speed indicated is a third of actual speed.
In other words, the reading of the tachometer times 3
is actual speed.

(6) Turn OFF the ignition switch.

(7) Disconnect the waterproof female connector from the igni-
tion timing adjusting connector (brown).

(8) Using a jumper wire, ground the ignition timing adjusting
terminal.
NOTE
Grounding this terminal sets the engine to the basic ignition
timing.

(9) Start the engine and run at idle.

(10)Check basic ignition timing.
Basic ignition timing: 5°BTDC + 3°
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- connector
(blue)

detection 2

-

|/

Z7FU0935)

(11)If basic ignition timing is not within the standard range,
check the crankshaft position sensor by reference to
GROUP 13A - On-vehicle Inspection of MFI Components.

(12)Disconnect the jumper wire connected at step (8).

(13)Check to be sure that the idling ignition timing is the
correct timing.

Actual ignition timing: Approx. 15° BTDC

NOTE

(1) Ignition timing is variable within about +7°, even under
normal operating.

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

CURB IDLE SPEED CHECK

(1) The vehicle should be prepared as follows before the
inspection.
e Engine coolant temperature: 80—-95°C (176-203°F)
e Lights, electric cooling fan and accessories: OFF
e Transaxle: neutral (P for A/T)

(2) Connect a tachometer. (Refer to P.11-9.)

(3) Set a timing light.

(4) Using a jumper wire, ground the ignition timing adjusting
terminal.

(5) Start the engine and let it idle.

(6) Check the ignition timing is the standard value; if not,
adjust.

Standard value:
5° BTDC +2° 4992 models>
5° BTDC = 3° <from 1993 models>

NOTE
Check the ignition timing with the scan tool not connected
to the data link connector.

(7) Remove the jumper wire from the ignition timing adjusting
terminal.

(8) When using the scan tool, turn OFF the ignition switch
and connect the tester to the data link connector.

(9) Idle the engine for two minutes.

(10)Check the idle speed.

Curb idle speed: 700 = 100 rpm

NOTE

(1) The idling speed is automatically regulated by the
idle-speed control system.

(2) The engine speed indicated is a third of actual speed.
In other words, the reading of the tachometer times
3 is actual speed.

(11)!f there is a deviation from the standard value, refer to
GROUP 13A - Chart Classified by Problem Symptoms,
and check the MFI components.
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IDLE MIXTURE CHECK

(1) Before inspection, set the vehicle in the following condi-
tion.

e Engine coolant temperature: 80-95°C (176—203°F)
e Lights, electric cooling fan and accessories: OFF
e Transaxle: P range

(2) Make sure that the basic ignition timing is of a standard
value.

Standard value:
5°BTDC + 2° ¢cl992 models>
5°BTDC # 3° <from 1993 models>

(3) After turning the ignition switch OFF, set a tachometer
or connect the scan tool to the data link connector.

NOTE
For tachometer setting procedure, refer to P.11-9.

(4) Start the engine and run at 2,500 rpm for approx. 2 min-
utes.

(5) Set the CO tester and HC tester.

(6) Check the CO concentration and HC concentration with
the engine at idle.

Standard value:
CO concentration: 0.5 % or less
HC concentration: 100 ppm or less

(7) If the standard value is exceeded, check the following
items.

Diagnostic output
Closed loop control (if closed loop control is performed
normally, heated oxygen sensor output signals
change within a 0—400 mV range and a 600-1,000
mV range.)

Fuel pressure

Injectors
Ignition coil, spark plug cables and spark plugs
Leaks in EGR svstem and EGR valve

Evaporative emission control system

e Compression pressure

NOTE

If CO and HC concentrations exceed the respective stan-
dard values despite the fact that the results of the inspec-
tion made on all items are normal, replace the three-way
catalyst.
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DASHPOT CHECK AND ADJUSTMENT
<Turbo and From 1994 Non Turbo M/T model
for California>

(1) Inspect the idle speed before inspection and adjustment
of the dashpot.

(2) Set the vehicle in the following conditions before dashpot
inspection and adjustment.

e Engine coolant temperature: 80-95°C (176—203°F)
e Lights, electrical cooling fan and accessories: OFF
e Transaxle: neutral

(3) Set the tachometer or connect the scan tool to the data
link connector (white).

NOTE
For the tachometer setting procedure, refer to P.11-8.

(4) Start the engine.

<1992 models Turbo> >—=
- Dashpot rod

Z7ENO332

<From 1993 models Turbo and ~ (5) Open the throttle valve until the dashpot rod makes a
from 1994 Non Turbo M/T model é full stroke.
for California> (6) Close the throttle valve slowly to find a point where the

throttle lever contacts the dashpot rod (a point where
the dashpot starts to contract). Hold the throttle valve
at this point.

(7) Check the engine speed (at which the dashpot starts
to operate).

Standard value: 2,200 = 200 rpm

<From 1993 models Turbo and
from 1994 Non Turbo M/T model
for California>

(8) If the engine speed is not within the specified limit, loosen
the lock nut on the rod and turn the rod to make adjustment
for proper dashpot starting engine speed.

(9) Release the throttle valve to make sure that the engine
speed slowly drops to the idle speed.

il

Dashpot rod - Throttle lever
]

,

Loc

</
k nut '
>( % Z7EN0S27

1992 models Turbo> if&\/\
Vv N\ v ~ R / —]
Lock nut Dashpot rod
{

Throttle

Z7EN0333
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<From 1993 models>
7 N/
Crankshaft position ﬁ X

sensor connector

=~ T
Compression

COMPRESSION PRESSURE CHECK

(1) Prior to inspection, check to ensure that the engine oil,
starter motor and battery are in proper condition. Place
the vehicle in the following conditions.

e Engine coolant temperature: 80-95°C (176—203°F)
o Lights, electric cooling fan and accessories: OFF
e Transaxle: Neutral (P for A/T)

(2) Remove the spark plug cables.
(3) Remove all of the spark plugs.

(4) Disconnect the crankshaft position sensor connector.

NOTE
By so doing the engine control module stops performing
ignition and fuel injection.

(5) Cover the spark plug mounting holes with a shop towel,
crank the engine, and then check for foreign substances
deposited on the shop towel.

Caution

1. When you crank the engine, keep away from the spark
plug mounting holes.

2. If a compression measurement is performed with wa-
ter, oil, fuel, etc. in the cylinder due to the cracks
in the cylinders, these substances heated to a very
high temperature will blow off the spark plug mounting
holes and could be dangerous.

(6) Install a compression gauge in a spark plug mounting
hole.

(7) Set the throttle valve in a fully opened position, and crank
the engine to measure the compression pressure.

Standard value:

<Non-Turbo>
1,270 kPa (185 psi) [250-400 rpm]

<Turbo>
1,080 kPa (156 psi) [2560-400 rpm]
Limit:
<Non-Turbo>
min. 959 kPa (139 psi) [250-400 rpm]

<Turbo>
min. 792 kPa (115 psi) [250—-400 rpm]

(8) Measure the compression pressure in each of the cylin-
ders and check that the difference in compression pres-
sure between the individual cylinders is less than the
limit value.

Limit: max. 98 kPa (14 psi)
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e

Vacuum gauge
% [T
& -

A

Good

MAX

MIN

201L0183

(9) If there is a cylinder in which the compression pressure
or pressure difference is beyond the limit value, pour
in a small amount of engine oil through the spark plug
mounting hole, and repeat Steps (7) through (8).

1) If the small amount of oil poured in causes the com-
pression pressure to rise, then it is likely that either
the piston ring, cylinder wall surface or both are worn
or damaged.

2) If the small amount of oil poured in does not cause
the compression pressure to rise, then valve seizure,
poor valve contact, or leakage from the gasket is
suspected.

(10)Re-connect the crankshaft position sensor connector.

(11) Re-mount the spark plugs and spark plug cables.

(12)Erase the diagnostic trouble code using the scan tool
or disconnect the negative (-} terminal of the battery,
leave it disconnected for more than 10 seconds, and
then re-connect it.

NOTE
This erases the trouble code due to the disconnection
of the crankshaft position sensor connector.

MANIFOLD VACUUM CHECK

(1) The vehicle should be repaired as follows before the
inspection.

e Engine coolant temperature: 80-95°C (176—203°F)
e Lights, electric cooling fan, and accessories: OFF
e Transaxle: Neutral (P for A/T)

(2) Connect a tachometer. (Refer to P.11-9.)
(3) 1) <Non-Turbo>
Install a three-way joint to the vacuum hose connected
between the air intake plenum and the fuel pressure
regulator and connect a vacuum gauge to the joint.
2) <Turbo>
Install a three-way joint to the vacuum hose connected
between the air intake plenum and the fuel pressure
solenoid valve and connect a vacuum gauge.
(4) Start the engine and check that idle speed is within the
standard value range.
(5) Check the manifold vacuum.

Limit: 450 mmHg (18 in.Hg)

LASH ADJUSTER CHECK

NOTE

If the clanging noise due to the lash adjuster produced immedi-
ately after the engine has started or during operation persists,
perform the following checks.

(1) Check the engine oil, and add or replace if necessary.

NOTE
(1) If the engine oil level is low, the air drawn in from
the oil strainer will be trapped in the oil passage.

i TSB Revision |




11-16

ENGINE - On-vehicle Service

High pressure

Z7ENO0393

(2) if the engine oil level is higher than the specified
level, agitation of the oil by the crankshaft could cause
a large amount of air to enter the oil.

(3) A deteriorated oil contains a large amount of air, be-
cause the air, once trapped, is not readily separated
from the oil.

If the air trapped due to these causes enters the high
pressure chamber in the lash adjuster, the air in the high
pressure chamber will be compressed while the valve
is in the opened position. The lash adjuster will be drawn
too far in, and will produce noise when the valve closes.
This is the same phenomenon that occurs when the valve
clearance is adjusted to an excessive dimension.

In this case, the normal condition will be restored if the
air escapes from the lash adjuster.

(2) Start the engine and slowly race* it several times (less

O
B R
IO '{L'JI’IL-JIIU

o O ‘: o
No.6
Z7ENO530

than 10 times).

If racing the engine causes the noise to die away, it means
that the air has escaped from the high pressure chamber
of the lash adjuster and that the lash adjuster has regained
its normal functions.

*  Accelerate the engine from the idling speed to 3,000
rpm slowly (in 30 seconds) and then decelerate it
to the idling speed slowly (in 30 seconds).

NOTE

(1) When the vehicle is parked on a slope for a long
period, the ail in the lash adjuster will decrease. When
the engine is started, the air might enter the high
pressure chamber.

(2) After a long period of parking during which the oil
in the oil passage goes away, it will take some time
before the oil is re-supplied to the lash adjuster. There-
fore, the air could enter the high pressure chamber.

(3) If any abnormal noise is not eliminated by racing, check

the lash adjuster.

1) Stop the engine.

2) Set the engine so that cylinder No. 1 is positioned
at the top dead center of the compression.

3) Press the rocker arm at the area indicated by the
white arrow mark to check whether the rocker arm
is lowered or not.

4) Slowly turn the crankshaft 360 degrees clockwise.

5) In the same procedure as Step (3), check the rocker
arm at the area indicated by the black arrow mark.

6) Push down the rocker arm at a portion located right
above the lash adjuster. If the rocker arm goes down
readily, the lash adjuster is defective. Replace it with
a new one in accordance with step (4). In addition,
when replacing the lash adjuster, be sure to remove
air positively from the lash adjuster before installation.
Then perform inspection in accordance with steps
(1) through (5) to make sure that there is no abnormal-

ity.
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NOTE

(1) If the leak-down test is performed, the lash adjust-
er can be judged accurately to be defective or
not.

(2) For the leak-down test procedure or the procedure
for removing air from the lash adjuster, refer to
the Engine Service Manual.

In addition, if the rocker arm is felt very stiff or cannot
be pushed down when it is pushed, the lash adjuster
is in the normal condition. Therefore, check for other
cause of noise.

(4) Lash Adjuster Replacement Procedure

Caution

In the cylinder from which the lash adjuster is re-
moved, the piston interferes with the valve when the
valve is pushed down. Therefore, turn the crankshaft
to keep the piston position down.

In addition, the rocker arm located at the valve lifted
by the cam cannot be removed. Therefore, turn the
crankshaft to keep the cam from lifting the valve before
removal of the rocker arm.

Z7ENO395

1. Using the special tool, press the valve down and
remove the roller rocker arm.

PN Kb, &
LT NGE
=7 \/ N
S A >N\\Vee

N % Qe K
ENEAN X Z7ENO4SC

2. Pull out the lash adjuster from the cylinder head.

3. Install a new lash adjuster having air removed to
the cylinder head.

4. With the valve pressed down by the special tool,
install the roller rocker arm.

NOTE

When the roller rocker arm is installed, place the pivot
side of the rocker arm on the lash adjuster. Then, ‘push
down the valve and place the slipper side of the rocker
arm on the valve stem end.

Z7ENO 506

LASH ADJUSTER REPLACEMENT
Refer to LASH ADJUSTER CHECK.
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ENGINE - Engine Assembly

ENGINE ASSEMBLY
REMOVAL AND INSTALLATION

Pre-removal Operation
e High Pressure Fuel Hose Release of Residual

Procedures.)
(Refer to GROUP 13G - Cruise Control.)

e Hood Removal (Refer to GROUP 42 - Hood.)
e Air Hose and Air Pipe <Turbo> Removal

Pressure (Referto GROUP 13A~Service Adjustment

e Cruise Control Pump and Link Assembly Removal

Post-installation Operation
¢ Radiator installation (Referto GROUP 14 —Radiator.)
® Cruise Control Pump and Link Assembly Installation
(Refer to GROUP 13G - Cruise Control.)
e Transaxle Assembly Installation
{(M/T: Refer to GROUP 22 — Transaxle Assembly.)
(A/T: Refer to GROUP 23 — Transaxle Assembly.)
e Front Exhaust Pipe Installation (Refer to GROUP

(Refer to GROUP 15 - Charge Air Cooler.)

Front Exhaust Pipe Removal (Refer to GROUP 15
— Exhaust Pipe and Main Muffler.)

Transaxle Assembly Removal

{(M/T: Refer to GROUP 22 — Transaxle Assembly.)
(A/T: Refer to GROUP 23 — Transaxle Assembly.)
Radiator Removal (Refer to GROUP 14 ~ Radiator.)

40-45 Nm

15 — Exhaust Pipe and Main Muffler.)
e Air Hose and Air Pipe <Turbo> Installation
(Refer to GROUP 14 — Charge Air Cooler.)
e Hood Installation (Refer to GROUP 42 — Hood.)
e Engine Qil Supplying
(Refer to GROUP 00 - Maintenance Service.)
e Accelerator Cable Adjustment
(Refer to GROUP 13F — Engine Control.)

29-33 ftlps. ——&

Removal steps

1. Accelerator cable connection

2. Brake booster vacuum hose connec-

tion

3. Booster vacuum hose connection

<Turbo>

4. Fuel return hose connection

5. Fuel high pressure hose connection

6. Ground cable connection

7. Solenoid valve assembly

8. Vapor hose connection

9. Heater hose connection

10. EGR temperature sensor connector
<Vehicles for California>

11.
12.

13.
14.

43 Nm \)

31 ft.lbs.

1

Z01F0043

Drive belt (Generator and air
conditioning) (Refer to P.11-7.)

Drive belt (Power steering)

(Refer to P.11-7.)

Generator harness connection
Heated oxygen sensor connector
<Turbo>

<4A) 15. Air conditioning compressor
<A 16. Power steering oil pump
17. Oil pressure switch connector

18.

(Power steering)
Oil cooler pipes connection <Turbo>

N\

}
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33

100-120 Nm 35+3
ZO1F0059 72-87 ftlbs. ——“‘g
36 p€ D
_/>
. 70 Nm
8@ 51 ftibs.
25 ft.ibs.
70-80 Nm
51--58 ft.Ibs.
O1F0073
00002118
19. Idle air control motor connector 31. Ignition power transistor connector
20. TPS connector _ 32. Fuel injector connector
21. Oil pressure switch and oil 33. Variable induction motor connector
pressure gauge unit connector <Non-Turbo>
22. Fuel injector harness connector 34. Heated oxygen sensor connector
23. Knock sensor connector <Turbo>
24. Crankshaft position sensor <«4Bp- B« 35. Engine mounting bracket _
connector*’ 36. Rear roll stopper bracket and engine
25. Crankshaft position sensor and connection bolt
camshaft position sensor connector*2 «4Ch-»-A 37. Front roll stopper bracket and engine
26. Engine coolant temperature connection bolt
switch connector (Air conditioning)*2 38. Engine assembly

27. Engine coolant temperature
sensor connector
28. Engine coolant temperature NOTE

gauge unit connector :; 1992 model
K / 29. Condenser connector 1993 model
*3 1994 model

30. Ignition coil connector
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ENGINE - Engine Assembly

ZO1F0001

<Up to 1993
models>

Engine mount bracket

Body
side

(

Arrow mark | Stopper

ZO1NOO52

<From 1994
models>

Engine mount bracket

Body
side

Arrow mark
Stopper

ZO1F0072

REMOVAL SERVICE POINTS

<4Ap AIR CONDITIONING COMPRESSOR / POWER
STEERING OIL PUMP DISCONNECTION

Disconnect air conditioning compressor and power steering
oil pump (with the hose).

NOTE

The removed air conditioning compressor and power steering
oil pump should be fastened (by using rope, etc.) in a position
that will not interfere with the removallinstallation of the engine
assembly.

<«4Bp ENGINE MOUNT BRACKET REMOVAL

Before removing the engine mount bracket installation bolt,
use a chain block or similar arrangement to suspend the
engine assembly (to the extent that there is no looseness
of the chain).

<«4Cp ENGINE ASSEMBLY REMOVAL

After checking that the cables, hoses, harness connectors,
etc. are all removed, slowly raise the chain block to lift the
engine assembly upward out of the engine compartment.

INSTALLATION SERVICE POINTS
pA«4¢ ENGINE ASSEMBLY INSTALLATION

When mounting the engine, check to be sure that the cables,
hoses, harness connectors, etc. are all in the correct position.

PB4 ENGINE MOUNT BRACKET INSTALLATION

Attach the engine mounting bracket so that the arrow mark
on the mounting stopper is in the direction as shown in the
illustration.
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CAMSHAFT OIL SEALS
REMOVAL AND INSTALLATION
-

Pre-removal Operation Post-installation Operation

e Timing Belt Removal (Refer to P.11-31.) e Camshaft Position Sensor installation

¢ Intake Manifold Removal (Refer to GROUP 16 — Cam Position Sensor and
(Refer to GROUP 15 - Intake Manifold.) Crankshaft Position Sensor.)

e Camshaft Position Sensor Removal e Intake Manifold Installation
(Refer to GROUP 16 — Cam Position Sensor and (Refer to GROUP 15 — Intake Manifold.)
Crankshaft Position Sensor.) e Timing Belt Installation (Refer to P.11-31.)

e Accelerator Cable Adjustment

(Refer to GROUP 13F - Engine Control.)

Rocker cover
gasket

10 mm 10 mm
65 ft.bs. ZOINOGAD (4in.) o= (4in.)
Z01A0047
00002102
Sealant:
3M ATD Part No. 8660 or
(squivalent

Removal steps

1. Center cover (front bank)
2. Spark plug cables connection
3. Breather hose connection
4. PCV hose connection
p-C« 5. Rocker cover
<4Ap-pB¢ 6. Camshaft sprocket
4Bp p-A{ 7. Camshaft oll seals

U
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Camshaft

N>

) X

7
////%

Z01M0032
00002099

VST
MD998761

] h%ad
.7' Q St ;
%1 Q‘\?

s /1

* Cylinder

Oil

L 31
5eal C1MO0.

/
0111064
00002119

Z7TN0226

508
03

010 o011

a7

Z011 1059

REMOVAL SERVICE POINTS
<4Ap CAMSHAFT SPROCKET REMOVAL

Using a wrench at the hexagonal part of the camshaft (to
prevent the crankshaft from turning), loosen the camshaft
sprocket bolt.

Caution

Do not hold the camshaft sprocket with a tool, or a dam-
aged sprocket could result.

«4Bp CAMSHAFT OIL SEAL REMOVAL

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

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

INSTALLATION SERVICE POINTS
,A( CAMSHAFT OIL SEAL INSTALLATION

(1) Apply a small amount of engine oil to the oil seal lip.
(2) Using the special tool, insert the oil seal.

pB4 CAMSHAFT SPROCKET INSTALLATION

Using a wrench at the hexagonal part of the camshaft (to
prevent the crankshaft from turning), tighten the camshaft
sprocket bolt.

Caution

Do not hold the camshaft sprocket with a tool, or a dam-
aged sprocket could result.

pC4 ROCKER COVER INSTALLATION

Tighten the rocker cover bolts in the order shown in the illustra-
tion.

NOTE

(1) Only No. 5 bolt in the rear bank differs from other bolts
in length.
Rear bank No. 5bolt . .............. 20 mm (.79 in.)
Except rear bank No. 5 bolt . .. ... .. 10 mm (.39in.)

(2) Bolts are color-coded for the front and rear banks as
follows:
Frontbank.......... ... .. o i Black
Rearbank.......... .. ... i Green

(3) When the rocker cover gasket has been replaced, tighten
bolts in this order and then, retighten bolts 1to 6 to
4 Nm (2.9 ft.lbs.).
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OIL PAN AND OIL SCREEN
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation

e Engine Oil Draining and Supplying e Front Exhaust Pipe Removal and Installation
(Refer to GROUP 00 — Maintenance Service.) (Refer to GROUP 15 - Exhaust Pipe and Main Muffler.)
e Front Air Dam Removal and Installation <Active Aero> e Transfer Assembly Removal and Installation <AWD>
(Refer to GROUP 51 — Aero Parts.) (Refer to GROUP 22 — Transfer Assembly.)

e Under Cover Removal and installation

31 Nm
22 ft.lbs.
Hole of bolt
13 Nm | Solin
9 ft.ibs. SA\ -‘ 4
Gﬁ g i C P A
Groove 7
ZGL0156
Sealant: MITSUBISHI GENUINE
Part No. MD970389 or equivalent
19 Nm \’(\\\
14 # Ibs,

2

60-70 Nm
43-51 ft.lbs.

ZO1F0006
00002105

60-70 Nm
43-51 ft.ibs.
Removal steps
1. Left member 5. Bell housing cover
2. Starter 6. Oil return pipes connection <Turbo>
3. Transaxle stay (front) 4A) 7. Oil pan

4. Transaxle stay (rear) <FWD>

‘ TSB Revision




11-24

ENGINE — Oil Pan and Oil Screen

Z01L0583

Z01L0584
\ 00002106

REMOVAL SERVICE POINT
<4Ap- OIL PAN REMOVAL

After removing the bolts, use the special tool and a brass
bar to remove the oil pan from the cylinder block.

Caution
Remove the oil pan gradually since the flange of the oil
pan is easy to deform.

TSB Revision
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ENGINE - Crankshaft Front Oil Seal 11-25

CRANKSHAFT FRONT OIL SEAL
/ REMOVAL AND INSTALLATION

-

Pre-removal and Post-installation Operation

e Timing Belt Removal and Installation
(Refer to P.11-31.)

o Cramkstiaét Pussition Semsspr Remowai and Installation
(Refer to GROUP 16 — Camshaftt Position Sensor
and Crankshaft Position Sensor.)

—<
P " L > ) /.\\_\_/(
5 Y \\"\ ! ‘\.,_. \E _/‘” /_’,\(
\ﬁ = i
< ; ior
S /’ U

Z01N0042

‘éj! 20150133
;/ % 00002109

Removal steps

1. Crankshaft sprocket 4.Key _
2. Crankshaft sensing blade 4A» 71 A+ 5.Crankshaft front oil seal
3. Crankshaft spacer

REMOVAL SERVICE POINT

Oil seal |,
f////// % <4Ap- CRANKSHAFT FRONT OIL SEAL REMOVAL
//// 7 (=) screw- (1) Make a notch in the oil seal lip section with a knife, etc.

(2) Cover the end of a () screwdriver with a rag and insert
into the notched section of the oil seal, and lever out

’:‘;‘.-.“ X
| a section |7~

il the oil seal to remove it.
7 Caution _
o Be careful not to damage the crankshaft and the oil
Camshaft 2oV pump case.

[ ; INSTALLATION SERVICE POINT
\ pA4 CRANKSHAFT FRONT OIL SEAL INSTALLATION

(1) Apply a small amount of engine oil to the oil seal lip
and then insert.

\ MD£?9?717 (2) Tap the oil seal into the cylinder block.
‘ 1

T

‘ZOINOOTO
00002108

Oil seal zomooul

B
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ENGINE -~ Crankshaft Rear Oil Seal

CRANKSHAFT REAR OIL SEAL
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation

e Transaxle Assembly Removal and Installation
(M/T: Refer to GROUP 22 — Transaxle Assembly.)
(A/T: Refer to GROUP 23 — Transaxle Assembly.)

e Clutch Cover and Clutch Disc Removal and Installa-

tion
. i 73-77 Nm
section
O1N0043 53~56 ft.lbs.
\@v\.
0IN0D32
00002110
Removal steps
4Ap . .
4By p-A4q 2. Crankshaft rear oil seal

Z01M0033

driver

Z0e1M0032
00002099

REMOVAL SERVICE ...
4Ap- FLYWHEEL REMOVAL

Stop the crankshaft pulley from turning, and remove the fly-
wheel.

Caution
Use only the specified special tools, otherwise the crank-
shaft pulley damper could be damaged.

«4Bp CRANKSHAFT REAR OIL SEAL REMOVAL

s (1) Make a notch in the lip section of the oil seal with a
(~) screw- knife, etc.

(2) Cover the end of () screwdriver with a rag, and insert

into the notched section of the oil seal, and lever out
the oil seal to remove it.

Caution _
Be careful not to damage the crankshaft and the oil
seal case.
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Cylinder
block
side

y
-

41 Ol seé[ Z01MO0031

A=

- MDo9g718 ™
M
,/\‘;Z\ ZOINGO11
\ 00002103

INSTALLATION SERVICE POINT
p-A4 CRANKSHAFT REAR OIL SEAL INSTALLATION

(1) Apply a small amount of engine oil to the oil seal lip
and then insert.
(2) Tap the oil seal into the cylinder block.
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ENGINE -~ Cylinder Head Gasket

CYLINDER HEAD GASKET
REMOVAL AND INSTALLATION

Pre-removal Operation
e Engine Coolant Draining
(Refer to GROUP 00 — Maintenance Service.)
¢ Air Intake Manifold Removal
(Refer to GROUP 15 — Air Intake Manifold.)
e Turbocharger Removal <Turbo>
(Refer to GROUP 15— Turbocharger.)
e Exhaust Manifold Removal
(Refer to GROUP 15 — Exhaust Manifold.)
e Timing Belt Removal (Refer to P.11-31.)

<Cold engine> o
(Turbo) 13 Nm .~
120-130 Nm 9 ftlbs. K

87-94 ft.lbs. A\
(Non-turbo) 14,
105-115 N'm
76-83 ft.lbs

2 J
Vit
=, ' <

(oA
¢ EANLE

AN A

>

\

24 Nm B15
17 ftlbs. _

ZO1F0071
00002113
65 ft.lbs.

Removal steps

1. Pipe assembly
2. Blow-by hose
3. Center covet (Front bank)
4. Spark plug cable
p-D4 5. Rocker cover

4A)-pCH 6. Intake camshaft sprocket
7. Timing belt rear cover (Center)
8. Ignition caoll

Post-installation Operation
e Timing Belt Installation (Refer to P.11-31.)
e Exhaust Manifold Installation

(Refer to GROUP 15 — Exhaust Manifold.)
e Turbocharger Installation <Turbo>

(Refer to GROUP 15 — Turbocharger.)
e Air Intake Manifold Installation

(Refer to GROUP 15 - Air Intake Manifold.)
e Engine Coolant Supplying

(Refer to GROUP 00 — Maintenance Service.)
e Accelerator Cable Adjustment

(Refer to GROUP 13F -~ Engine Control.)
e Engine Adjustment (Refer to P.11-7.)

10 Nm

<Cold engine>
(Turbo)

. 120-130 Nm
87-94 ft.ibs.
{Non-turbo)
105-115 Nm
76-83 ft.Ibs.

Rocker cover
12 gasket

13 10 mm ;
X——_‘ (4 in_)/,(_
10mm Gmg 10 mm
(-4 in.) {(41in.)
TOLADNT

Sealant: 3M ATD Part
Mo. 8660 or equivalent

Z01L0217

9. Heater hose connection
10. Water hoses connection <Turbo>
11. Radiator hose connection
12. Thermostat housing
13. Water inlet pipe connection
(Front bank)
<«4Bp pB« 14. Cylinder head assembly
pA« 15. Cylinder head gasket
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~ A o &

S ‘ q "ng-$§
A\~ MD998051 3¢ 22
TR 2 D

/ Z 20101043

Identification

Z01N0095

;oA

[ 1 -of Sy

:l—ﬁ N P

-1} Cylinder head é“« i

i I\ boltwasher }5%]
201L0472

05

v zoi044
o6 02 o7
05 . o1 o8
o8 04
0 03

;
Front
\ bank
06!
AH]ZOTLICSZ

7
060003242

Rear
bank

03

04
o1
02

REMOVAL SERVICE POINTS
(A, INTAKE CAMSHAFT SPROCKET REMOVAL

(1) Using a wrench, hold the camshaft at its hexagon and
remove the camshaft sprocket bolt.

Caution
Locking the camshaft sprocket with a tool damages
the sprocket.

(2) Remove the camshaft sprockets.

<4Bp- CYLINDER HEAD ASSEMBLY REMOVAL
Using the special tool, remove the cylinder head assembly.

NOTE
Use of commercially available cylinder head bolt wrench is
recommended.

INSTALLATION SERVICE POINTS
pA4 CYLINDER HEAD GASKET INSTALLATION

(1) Make sure that the gasket has the proper identification
mark for the engine.

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

pB« CYLINDER HEAD ASSEMBLY INSTALLATION

(1) Use a scraper to clean the gasket surface of the cylinder
head assembly.

Caution _ _ _ _
Take care that no foreign material gets into the cylin-
der, coolant passages or oil passages.

(2) Using the special tool and a torque wrench, tighten the
bolts to the specified torque in the order shown in the
illustration (in two or three cycles).

Caution
Install the head bolt washers with shear droop upward
as shown in the illustration.

(3) Back off the bolts once and tighten them to the specified
torque as shown in step (2). <Turbo>

NOTE
Use of commercially available cylinder head bolt wrench
is recommended.
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ENGINE - Cylinder Head Gasket

ZT7EN022¢

ZO1L105

»C4 INTAKE CAMSHAFT SPROCKET INSTALLATION

Using a wrench, hold the camshaft at its hexagon and tighten
the bolt to specification.

Caution
Locking the camshaft sprocket with a tool damages the
sprocket.

pD4 ROCKER COVER INSTALLATION

Tighten the rocker cover bolts in the order shown in the illustra-
tion.

NOTE

(1) Only No. 5 bolt in the rear bank differs from other bolts
in length.
Rear bank No.5bolt . .............. 20 mm (.79 in.)
Except rear bank No. 5 bolt. . ... ... 10 mm (.39 in.)

(2) Bolts are color-coded for the front and rear banks as
follows:
Frontbank............. ... ... .. ... it Black
Rearbank.............. ... ... . .. Green

(3) When the rocker cover gasket has been replaced, tighten
bolts in this order, and then retighten bolts 1 to 6 to 4
Nm (2.9 ft.lbs.).
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ENGINE - Timing Belt

11-31

TIMING BELT
REMOVAL AND INSTALLATION

\_

Pre-removal Operation

e Under Cover (Front L.H., Side L.H.) Removal

e Front Under Cover Panel Removal
<Vehicle with Active Aero>
(Refer to GROUP 51— Aero Parts.)

e Cruise Control Pump and Link Assembly Removal
<Vehicle with Cruise Control>
(Refer to GROUP 13G — Cruise Control.)

e Generator Assembly Removal
(Refer to GROUP 16 ~ Generator.)

e Raise and Suspend the Engine to the Extent Force
is not Applied to the Engine Mount

] {J]  O-ring
Turbocharger
20SFO003 | 169—120 Nm
72-87 ftlbs. 19,2 0m
!
70 Nm 12 Nm
ggf?{gs \49ft.lbs.
100-120 Nm )

12-87 ftibs. ~__
)

5.

( Q.
" 35Nm
25ft.ibs.

4
S N ) e

30ft.ibs

42Nm R ) U

36ft.Ibs. ®
105-115 Nm 65-75 Nm @<

9 ft.lbs.

Post-installation Operation
e Generator Assembly installation
(Refer to GROUP 16 — Generator.)
e Under Cover (Front L.H., Side L.H.) Installation
e Front Under Cover Panel Installation
<Vehicle ‘with Active Aero>
e Cruise Control Link Assembly Installation <Vehicle
with Cruise Control>
(Refer to GROUP 13G - Cruise Control.)
e Engine Adjustment (Refer to P.11-7.)

10-12 Nm
7-9 ft.lbs.

10-12 Nm
7-9 ft.lbs.

ﬂ

76—83ft.lbs. 47-54 ft.ibs. 180-190 Nm
T 130-137 ft.Ilbs. 5
4
Q @\ 4 Nm
= 2.9 ft.lbs,

ZO1F0071
00003248

Removal steps

1. Air hose 11. Camshaft position sensor and

2. Air pipe crankshaft position sensor connector*

3. Tensioner assembly
4. Drive belt (power steering)
(Refer to P.11-8.)

4Ap- pF4 5. Crankshaft pulley

6. Brake fluid level sensor

7. Timing belt upper cover

8. Engine mount bracket

9. Idler pulley (generator/air conditioning)
4B) PpE4 10. Engine support bracket

b,

p-D« 12. Timing belt lower cover

pC4q . Timing belt tension adjustment
4Cp- pB« 13. Timing belt

p-A 14. Auto tensioner

NOTE

* From 1993 model
*1  Up to 1993 model
V) From 1994 model
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ENGINE - Timing Belt

MD998754 ~

= N |

Z01NQO7A|

Timing marks for
on-vehicle service

A%

Z—,\\ O
()
Timing marks for )/
off-ve?licle service ag

B Timing mark

@V Camshaft

sprocket

Rocker
cover
7,
%

ZOING09

LTL\

Soft jaw

Soft jaw

2010104

REMOVAL SERVICE POINTS
<4Ap- CRANKSHAFT PULLEY REMOVAL

Using special tools, remove the crankshaft pulley from the
crankshaft.

Caution

Use only the specified special tools, or a damaged pulley
damper could result.

<«4Bp ENGINE SUPPORT BRACKET REMOVAL

Remove the engine support bracket in the numbered se-
guence shown in the illustration.

Spraying lubricant, slowly remove the bolt (reamer bolt) indi-
cated by the arrow.

Caution

Keep in mind that the reamer bolt is sometimes heat
seized on the engine support bracket.

<«4Cp- TIMING BELT REMOVAL
(1) Align the timing marks.

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

(3) Loosen the center bolt on the tensioner pulley to remove
the timing belt.

Caution

Water or oil on the belt shortens its life drastically,
so the removed timing belt, sprocket, and tensioner
must be free from oil and water. These parts should
not be washed. Replace parts if seriously contami-

nated.
If there is oil or water on each part check the front

case oil seals, camshaft oil seal and water pump for
leaks.

INSTALLATION SERVICE POINTS
pA4 AUTO TENSIONER INSTALLATION

(1) If the auto tensioner rod is in its fully extended position,
reset it as follows.

1) Keep the auto tensioner level and, in that position,
clamp it in the vise with soft jaws.

2) Push in the rod little by little with the vise until the
set hole (A) in the rod is aligned with that (B) in the
cylinder.

TSB Revision ‘

o




ENGINE - Timing Belt 11-33

Caution

Set hol

otroe Push in the rod slowly to prevent the push rod
from being damaged.

3) Insert a wire [1.4 mm (.055 in.) in diameter] into the
set holes.
4) Unclamp the auto tensioner from the vise.’

(2) Install the auto tensioner.

Caution
i =~ \) - Leave the wire installed in the auto tensioner.
Rocker Timing marks for Rocker pB« TIMING BELT INSTALLATION

on-vehicle service

A i

(1) Align the timing marks on the respective sprockets. In
case of the camshaft sprockets in the front bank, proceed

5 as follows:
:““Q;. 1) Install the crankshaft pulley. Shift the timing mark
O on the crankshaft sprocket by three teeth to lower
Timing marks for b the piston in No. 1 cylinder slightly from the top dead
off-vehicie service center on compression stroke.
. & X
Timing mark Cautl_on . .
= 20 1 NODSE Turning the camshaft sprocket with the piston

in No. 1 cylinder located at TDC on compression
stroke may cause the valves to interfere with the
piston.

2) Make sure that the timing marks on the camshaft
sprockets for intake and exhaust valves are not within
the range A in the illustration at left. If the timing
mark is within range A, turn the camshaft sprocket

" Intake valve to move the timing mark to the area closest to the

Exhaust valve
side

side range A.

Front bank Caution
® : ADProx. 35" 70100109 In range A, the cam lobe on the camshaft lifts
the valve through the rocker arm and the camshaft

Rocker cover sid sprocket is apt to rotate by reaction force of the
timngmark 7 valve spring. Therefore, be careful not to have
the finger pinched between the sprockets.

3) Turn the camshaft sprocket for either the intake or
exhaust valve to locate the timing mark as shown
in the illustration at left. Then turn the other crankshaft

Exhaust valve
side

Intake

valve side to locate the timing mark as shown in the illustration
7S at left.
D Front bank .
oot o et Caution
fming mark o Z01N010E If the intake and exhaust valves of the same

cylinder lift simultaneously, interference with each
other may result. Therefore, turn the intake valve
camshaft sprocket and the exhaust valve
camshaft alternately.

4) Turn the camshaft sprocket clockwise to align the
timing marks. If the camshaft sprocket has been turned
excessively, turn it counterclockwise to align the timing
marks.
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ENGINE — Timing Belt

201N0046

Bulldog
clip

MDQ98767

Tensioner
puliey

Pin hole

Center bolt

58 Nm
42 ft.lbs.

Center bolt

20110948

5) Align the timing mark of the crankshaft sprocket.

NOTE

Shift the timing mark of the crankshaft sprocket one
tooth in counterclockwise direction to facilitate belt
installation.

(2) Using bulldog clips, install the timing belt in the following
order with care not to allow the belt to slack.
(1) Exhaust camshaft sprocket (front bank side) — (2)
Intake camshaft sprocket (front bank side) — (3) Water
pump pulley — (4) Intake camshaft sprocket (rear bank
side) — (5) Exhaust camshaft sprocket — (6) Idler pulley
— (7) Crankshaft sprocket — (8) Tensioner pulley

NOTE
Since the camshaft sprockets turn easily, secure them
with box wrenches to install the timing belt.

Caution

1. Be careful, the camshaft is turned by the reaction
of valve spring.

2. If the timing belt is reused, install it so that the
arrow marks made at removal are in the direction
of rotation.

(3) Turn the tensioner pulley so that its pin holes are located
above the center bolt. Then, press the tensioner pulley
against the timing belt and, at the same time, temporarily
tighten the center bolt.

(4) Check that the timing marks on all sprockets are aligned
properly.

(5) Remove the four clips.

pC« TIMING BELT TENSION ADJUSTMENT

(1) Rotate the crankshaft 1/4 turn counterclockwise, then
rotate it clockwise until the timing marks are aligned.

(2) Loosen the center bolt on the tensioner pulley. Using
the special tool and torque wrench, apply tensioning
torgue to the timing belt and, at the same time, tighten
the center bolt to specification.

Specified torque: 10 Nm (7 ft.lbs.)
[Timing belt tensioning torque]

Caution
When tightening the center bolt, make sure that the
tensioner pulley is not rotated together.

(3) Remove the set pin from the auto tensioner. At this time,
make sure that the set pin can be easily removed.

(4) Rotate the crankshaft two turns clockwise and leave it
as is for five minutes or more. Then, check again that
the set pin can be easily removed from, and installed
to, the auto tensioner.

| TSB Revision
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ENGINE - Timina Belt 11-35

Z(1L094¢

<1992 model>

//‘%x X mm (in.)
: X

6x 30 ,
(23%1.17) /‘///

6x20 e

(23x.78) &

'6x 38
(23%1.49)

6 x 20
(.23x.78)

6 x35

(23%1.37) - :
oL

Thread diameter x length

20111048

201NO160
00002120

(.39 1.06)

Reamer bolt

10 % 97
(.39 % 3.24)

~ 4 10x68
D (39x2.40)
T~

12x71 3

(47" 2500

/ MDGo8754
\
— /Y \S;ﬁ

»
ZO1F0011

NOTE

Even if the set pin cannot be easily inserted, the auto
tensioner is normal if its rod protrusion is within specifica-
tion.

Standard value (A): 3.8-4.5 mm (.149-.177 in.)
If the protrusion is out of specification, repeat steps (1)
to (4).

(5) Check again that timing marks on all sprockets are aligned
properly.

pD« TIMING BELT LOWER COVER INSTALLATION

Since the mounting bolts of timing cover are different in size
depending on location, insert them with care.

pE«4 ENGINE SUPPORT BRACKET INSTALLATION

Since the mounting bolts of engine support bracket are differ-
ent in size depending on location, insert them in numbered
sequence.

Caution
When installing the reamer bolt, tighten it, slowly spraying
lubricant on the reamer area.

pF«4 CRANKSHAFT PULLEY INSTALLATION

Using the special tool, attach the crankshaft pulley to the
crankshaft.

Caution
Use only the specified special tools, otherwise a damaged
pulley damper could result.
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11-36 ENGINE - Engine Oil Cooler

ENGINE OIL COOLER
REMOVAL AND INSTALLATION

Preremoval and Post-installation Operation
e Engine Oil Draining and Supplying
(Refer to GROUP 00 ~ Maintenance Service.)

30-35 Nm
22-25 ft.lbs.

4
2.

45 Nm
33 ft.ibs.

Z02F0001 :
Removal steps \) |

1. Front splash shield extension Ay 4. Engine oil return tube
4A) 2. Engine oil feed hose 5. Engine oil cooler
3. Engine oil return hose

REMOVAL SERVICE POINTS

AP ENGINE OIL FEED HOSE / ENGINE OIL RETURN
TUBE REMOVAL

Caution
Be sure to hold the weld nut of the oil cooler while loosen-
ing the eye bolt.

204F0013
INSPECTION
e Check the engine oil cooler fins for bends, breaks or
plugging.

® Check the engine oil cooler hoses for cracks, damage,

clogging or deterioration. !
e Check the gaskets for damage or deformation.
e Check the eye bolts for clogging or deformation.

|
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MULTIPORT FUEL INJECTION - General Information

13A-3

GENERAL
- MULTIPORT FUEL INJECTION (MFI) SYSTEM DIAGRAM

INFORMATION

\— <Federal Non Turbo - Up to 1995 models>

|
I = TIPS
a] with closed
1 throttle position
switch)
VILC IAC motor Intake air temp. sensor
(wivi'th'irr:zﬁgt];on \ FIAV Volume air flow sensor
control valve (with barometric
position sensor) ressure sensor)
—— T Ahdy
J— Air inlet
T 3 ~
t':a;'r'm?(l‘_' al'y ] g Fuelpump Y I
1
EVAP purgf:-rm——
solenoid p? ——
..... Eram fual tank
/. *1[*2|"3|"4[*5"6 |7 |"8|"
EVAP canister X
Electric load
! A/C switch
Engine coolant Heated oxygen P/S pressure switch
temp. sensor sensor Vehicle speed sensor =
=/ 4 Ignition switch IG/ST | Engine control
< JEEf\_: PNP switch module
Crankshaft positon Catalytic Camsnaft position sensor
sensor converter Crankshaft position sensor
Heated oxygen sensor =
Knock sensor j
Engine coolant temp. sensor
Induction control valve position sensor
TRrotie posniol g
TATARE ait Temp. Sensor
Volume air flow Sensor, Baromelric pressure sensor__
Z7FU1323
NOTE
‘1: EVAP purge solenoid
‘2: Injector
*3: Idie air control motor
*4; Variable induction control motor
*5: A/C compressor clutch relay
‘6: Fuel pump relay
‘7: Ignition coil o
‘8: Check engine/malfunction indicator lamp
‘9:  Engineftransaxle total control
TSB Revision




13A-4 MULTIPORT FUEL INJECTION - General Information

<California Non Turbo - Up to 1993 models>

C)
TPS \\J
(with, closed throttle
position  switch)
IAC motor /Intake air temp.  sensor
V.I.C. motor y FIAV Volume airflow sensor
(with induction (with barometric
control vaive ressure sensor)
position sensor _~ ) y
: y b 4 4 4
== < JAirinlet
2 E) A
f Fuel J
uel i
3 3 | pressure lnjec!m;:ue] _::}_
regulator =3
t!;%ekl< — 9 23 ~a— Pump EGR solencid )
) < 1
P(fv - E\{AP pdufw—
valve = Solenot «a— From fuel tank Y
l * .2.3-4.5.‘67 6-"91(1
A R L ?,;";?::“ E;}’,,‘}Qe, Electric load switch
s - A/C switch
Engine coolant ofﬁ;:g P/S pressure switch
temp. sensor sensor Vehicle speed sensor )
- Tgnition swich 1G/ST Engine control module
Catalyn PNP switch
Crankshatft position atalytic EGR temp. sensor
converter -
sensor Camshaft position sensor
| Crankshaft position sensor
e ated OXygen Sensor
Knock  sensor -
Engine coolant temo. sensor_;
Induction control valve position sensor -
Throttle position sensor, Closed throttle position switch
Intake air_temp. sensor »
Volume air flow sensor, Barometric pressure sensor ‘
Z7FU1325
NOTE
‘1: EVAP purge solenoid
‘2. Injector

‘3: EGR solenoid

‘4: Idle air control motor

‘5: Variable induction control motor

‘6: AC compressor clutch relay

‘7. Fuel pump relay

‘8: Ignition coil

“9: Check engine/malfunction indicator lamp
*10: Engine/transaxle total control
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MULTIPORT FUEL INJECTION = General Information

<California Non Turbo = 1994 and 1995 models>

i |rr1T(]1%8tlon

control vaive
position sensor) {18

-

wnh closed throttle
sition switch)

intake air temp. sensor

Volume air flow sensor

(with barometric
ressure sensor)

iAC motor

M

Fuel
pressure

Fuel regulator

fank =

PCV
valve

Engine coolant 2,
temp. sensor

Injector

Fuel
- pump;

—y..

ot
N 1
£EGR P

valve

Dash pot
<M/T>

_J

EGR solenoid

<

Heated
oxygen
sensor
FCC

FC

Solonad "%
i
Camshaft =V AP<_ From fuel tank

I~ gosition canister

]

1 I+2|l+3 {4} s|{ 6]l *7|

9 1g11

Electric ioad switch
A/C switch

P/S pressure switch
Vehicle speed sensor

Heated

Sgl or

Y

Ignition switch IG/ST

\
Crankshaft position.
sensor

PNP switch
EGRtemp. sensor
Camsﬁaf% POSTION SENSoF

rankshalt position Sensor

Soated oxygen Sensor -

ucc

Kmock sensor

Engife coolant lemp. ensor

Induction conirol valve posiion Sensor

Throttie posiron sensor, Closed throttieposition switch™

Intake_air_temp. Sensor

Volume air Iow Sensor, Baromeiric pressure sensor

Engine contro!
module

Z7FU1462

NOTE
‘1: EVAP purge solenoid
‘2. Injector
*3: EGR solenoid
‘4: |dle air control motor
‘5: Variable induction control motor
‘6: Heater control
*7: A/C compressor clutch relay
*8: Fuel pump relay
*8: Ignition coil

*10:Check engine/malfunction indicator lamp

‘11: Engineftransaxie total control

| TSB Revision




13A-6

MULTIPORT FUEL INJECTION - General Information

<Non Turbo - From 1996 models>

Intake air temperature sensor
. IAC motor ‘ /
Manifold ditferential s
pressure sensor | TP. . Volume air flow sensor
m.g.i rr]ré%tgtrion (with CTP switch) FIAV (with barometric
control valve pressure sensor)
position sensor) ({9;
L (4 .
F . <}:| Airinlet
EGR;
o h
( I B EES
Fuel injector
m pressure
Fuel L J regulator Fuel pump ==
tank -~ EGR solenoid
<
haft
PGV T ostion
vaye E;e::or «--—— From fuel tank 74
Engine coolant purge| . “1 {23 4| [ 6] *7"8] 0| 1d 11
temperature o solenod 5| EVAPcanister Electric load switch . N
sensor A/C switch"|
Heated oxgen H n P/S pressure switch
sensor s:,?stg? oxyge ehicle speed sensor
Ignition switch IG/ST
PNP switch
—E\f: . MDP sensor
— Camshalft position sensor )
Crankshaft position uce Crankshaft position sensor Engine control module
Sensor Heated oxygen sensor
_ Knock sensor,
Engine coolant temp. sensor .
Induction_control valve position_sensor
Throttle_position_sensor, Closed throttle position_switch |
ntake air temperature sensor
Volume air flow sensor, Barometric pressure sensor

TFU1840
NOTE
® |: EVAP purge solenoid
‘2 Injector

‘3: EGR solenoid

‘4: |dle air control motor

‘5: Variable induction contorl motor

‘6: Heater control

‘7: AIC compressor clutch relay

® 8 Fuel pump relay

‘9: Ignition coil, Ignition power transistor

*10: Check engine/malfunction indicator lamp
‘11: Engine/transaxle total control
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MULTIPORT FUEL

INJECTION - General Information

13A-7

<Turbo - 1992 models>

EVAP
anister
N
(¢ —
TPS ?with closed
Purge throttle position
control switch) \
vaive - EGR EGR .
‘!?gl—v%ass valve solenoid
EVAP purge =] 5 en EGR tomp,
solengid sensor <AL
FIAV
\ 11
IAC motor
A
Injector Fyel
Fuel p ue
T bt wa—  pUMP
i
intake air
temp. sensaor
Air N
inletg) “\‘-
APS ‘ waste gate
(with barometric actuator l
pressure sensor 42 -3 KRN
X gume_r mode chan, r swi
golenoid gctuator TWC : Vel
ljtggiﬁon switch IG/ST Engine control
mo%ule
g sl
Cam:
T Heatad oxygen sensor
nocksensor . !
Engmacoolanuemg. SONsor
rottle ion Sensor, throttle position switch,
niaxe aw emg Sensor -
olume air TIow Sensor, TOMetnc pressure Sensor
Z7IFU1328

NOTE

‘1: injector

‘2: EGR solenoid

‘3: IAC motor

‘4: Fuel pressure solenoid

‘5: Evaporative emission purge solenoid
‘6: Turbocharger waste gate solenoid

‘7: AIC compressor clutch relay

“8: Fuel pump relay
‘9: Ignition coil

“10: Check engine/malfunction indicator lamp

‘11: Muffler mode control
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MULTIPORT FUEL INJECTION - General Information

<Turbo - From 1993 Up to 1995 models>

EVAP
Canister

——— =1

J—%} EVAP purge solencid
( nn closed throttiel

position switch)

\ ot EGR
coniro! solenoid
valve

I Bz pass
p Dash pot
b
bl h GR temp. Sensor
FIA : i f <California model, 1994 and later Federal model>
1AC motot 1
Fp:;“eeslsure C: haft
f - amshal
n Tonoid T
Fuel EHREE™| | e eue Bonier
tank = - PUmp -
-
temp. sensa Engine coolan

J" ternp, sensor

(with barometric

! Intake air
!
|
’ pressure sensor)

[TC waste
gate
isolenoid

Hedted % A Y Heated \
oxygen oxygen

sensor sensor

:[%F'C

TC waste <1994 and late
ate iCalifornia model>]
Ctuator

Muffler mode Switch ]
|2 LT
ATCSWIRT, P78 SWieh %1

ehicle SO

N, VeriEle spesasanEer ]
Crankshaft position sensor IgAfon SWitch TG7ST ™
) e Engine control

m E i —— module

FOSIIOTTSETSoT
HEAGY OXYJ6TT SOnsor
RIIOCK SENSOT
gine Coorant Tt B
Throttie position sensor. Closed throttle nosmon swilgh

Intake air temp, sensor ——
Volume air flow sensor, Barometric pressure Sensor o

Z7FU1463

NOTE

‘1: Injector

‘2: EGR solenoid

‘3: Evaporative emission purge solenoid
‘4: IAC motor

‘5: Fuel pressure solenoid

‘6: Turbocharger waste gate solenoid
“7: NC compressor clutch relay

‘8: Fuel pump relay

‘9: Ignition coil

‘10: Check engine/malfunction indicator lamp
*11: Muffler mode control
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MULTIPORT FUEL INJECTION - General Information

13A-9

<Turbo - From 1996 models>

p

Volume air flow sensor/
{with barometric
pressure sensor

EVAP
Canister -—
From
fuel /
Purge tank
control
vaive T
ol
By-pass
valve
=
FIAV-
{AC motor Fuel
pressure
7 ""r;" solenoid
Camshaft
Injector position
ressure
Fuel ?egulator Fuel / sensor
tank «— pump g
Intake ail 1 Engine ‘/
ntake air
temperature senso prmm— ot fgrg?:rtamre -l
J_ sensor

VAF sensor, Barometric pressure sensor.

Knock sensor Engine control

Eecriclagswitch o~ ™Module’
NC switch o
P/S pressure_switch

Vehicle speed sensor
™ " T

o { = o 00!
¥ 5
FCC
TC waste TC waste TC waste gate actuator
gate gate
solenoid actuator < %
\ ucc
B N
L. I I Crankshaft position sensor
)
Injector
EGR solenoid
EVAP purge solenoid

Idle air control motor

Euel pressure solenoid

Turbocharger waste gate solenoid

Heater control

Fuel pump relay

|_AC compressorclutchrefay e

4 Ignition coil. ignition power _transistor

TSB Revision
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MULTIPORT FUEL INJECTION - Specifications

SPECIFICATIONS
GENERAL SPECIFICATIONS

ltems

Specifications

Throttle body

Throttle bore mm (in.)

60 (2.36)

Throttle position sensor

Variable resistor type

Idie air control motor

Stepper motor type

Stepper motor type by-pass air control system with
the first idle air valve

Closed throttle position switch Rotary contact type
Engine control Federal <Non Turbo> E2T35676*! E2T61375%
module identifi- E2T35690*2
cation model E2T35694*3
No.
Federal <Turbo> E2T35678*!  E2T61376*S
E2T35691*2
E2T61373*3
California <Non Turbo> E2T35675*7 E2T61375*
E2T35681*2
E2T61371*3
California <Turbo> E2T35677*1 E2T61376*°
E2T35682*2
E2T61372*3
Sensors Volume air flow sensor Karman vortex type
Barometric pressure sensor Semiconductor type
Intake air temperature sensor Thermistor type
Engine coolant temperature sensor Thermistor type
Heated oxygen sensor Zirconia type
Vehicle speed sensor <Non Turbo> Reed switch type*®
Magnetic reluctance element type*?
Vehicle speed sensor <Turbo> Magpnetic reluctance element type
Knock sensor Piezoelectric type
Camshaft position sensor Photo interrupter type*?
Hall element type*4
Crankshaft position sensor Photo interrupter type*"
Hall element type*4
Induction control valve position sensor Hall element type
<Non Turbo>
EGR tiemperature sensor California Up to | Thermistor type
1995, 1994 and 1995 model Federal-Turbo>
Manifoid differential pressure sensor S emiconductor type
NOTE
® |1 1992 models
V1 1993 models
*3: 1994 and 1995 models

*4:
*5.
*6:
TF

Except 1992 models
From 1996 models

Up to 1993 models
rom 1994 models

TSB Revision




MULTIPORT FUEL INJECTION - Specifications

13A-11

terns Specifications
! Sensors Power steering pressure switch Contact switch type
Actuators Multiport fuel injection (MFI) relay type Contact switch type

Injector type and number

Electromagnetic, 6

Injector identification mark <Non Turbo> BDH21 0+ o 3
SDH210*2
Injector identification mark <Turbo> BDL360

Variable induction control motor
<Non Turbo>

Direct current motor type

Evaporative emission purge solenoid

ON/OFF type solenoid valve**
Duty cycle type solenoid valve*3

EGR solenoid
<California = Non Turbo, Turbo>
<Federal Non Turbo — From 1996 models>

Duty cycle type solenoid valve

Fuel pressure solenoid <Turbo>

ON/OFF type solenoid valve

Turbocharger waste gate solenoid <Turbo>

Duty cycle type solenoid valve

Fuel pressure | Regulated pressure kPa (psi) <Non Turbo> | 335 (47.6)
regulator
Regulated pressure kPa (psi) <Turbo> 300 (43.5)
NOTE

*1: Up to 1993 models

< , *2: From 1994 models <except 1996 and subsequent M/T models>
*3: 1996 and subsequent M/T models
*4: Up to 1995 models
*5; From 1996 models

-TSB Revision
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MULTIPORT FUEL INJECTION - Specifications

SERVICE SPECIFICATIONS

ltems

Specifications

Basic ignition timing

5°BTDC + 2° at curb idle*!
5°BTDC + 3° at curb idle*2

Curb idle speed rpm

700+ 100

Idle speed when air conditioning is on <M/T> rpm

900 in Neutral

Idle speed when air conditioning is on <A/T> rpm

650 in D range

Basic idle speed rpm 700 £ 50
Throttle position sensor adjusting voltage mV 400-1,000
Throttle position sensor resistance kQ 3.5-6.5

Idie air control motor (stepper motor) coil resistance Q

28-33 [at 20°C (68°F)]

Intake air temperature sensor resistance kQ

2.7 [at 20°C (68°F)]

kQ

Engine coolant temperature sensor resistance [at 20°C (68°F)]

24

Engine coolant temperature sensor resistance [at 80°C (176°F)]
kQ

0.3

Fuel pressure

Vacuum hose disconnection <Non Turbo>

330-350 (47-50) at curb idle

resistance Q

kPa (psi)
Vacuum hose disconnection <Turbo> 295-315 (43-45) at curb idle
Vacuum hose connection <Non Turbo> Approx. 270 (38) at curb idle
Vacuum hose connection <Turbo> Approx. 235 (34) at curb idle
Injector coil <Non Turbo> 13-16 [at 20°C (68°F)]

<Turbo>

2-3[at 20°C (68°F)]

NOTE

*1- 1+ Up to 1992 models
*2; From 1993 models

SEALANT

Items

Specified sealant

Engine coolant temperature sensor threaded portion

3M NUT Locking Part No. 4171 or equivalent
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SPECIAL TOOLS

/| Tool

Tool number and

namn
nanic

Supersession

Application

MB99134t

Scan tool
(Multi-use
tester <MUT>)

ROM pack

(For the number,
refer to GROUP
00 - Precau-
tions before ser-
vice)

<1993 models>

L]
.

Reading diagnostic trouble code
MFI system inspection

MB991502 - <All models>
& Reading diagnostic trouble code
Scan tool e MFI system inspection
(MUT-II)
Z16X0606
ROM pack -
Z16X0607
MB991348 - o Adjustment of closed throttle positior
switch and throttle position sensor
Test hamess set ® Inspection by oscilloscope
MB991529 Tool not necessary | ® Checking the diagnostic trouble code
- if scan tpol (MUT- | ® Basic idle speed adjustment
Diagnostic I} is available.
trouble code
check harmess
MD998464 MD998464-01 e Heated oxygen sensor inspection
<1994 and later California model — Nor
) Turbo, Turbo>
Test harness - .
(4 pin, square) ® Inspection by oscilloscope
MD998463 MD998463-01 o I[dle air control motor inspection

Test harness
(6 pin, square)

Inspection by oscilloscope
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Tool numberand

Hose adapter

Tool name Supersession Application
MD998478 MD298478-01 . Inspection by oscilloscope
Test harness
(3 pin, triangle)
MD998709 MIT210196 ® Measurement of fuel pressure
Adapter hose
MD998742 MD998742-01

SISIPAA

MD998773

Knock
wrench

sensor

® Removal/lnstallation of knock sensor

TSB Revision




MULTIPORT FUEL INJECTION - Troubleshooting

13A-15

\ START |

\

| 1. Verification of trouble symptom |

\

(2. Reading of diagnostic trouble code |
Y
3. Estimation of the causes of trouble
and setting of check items
\i
4. Ihsgeetiton off @ngine condrol mod-
ule imput/output signals
: v
5. Inspection of MFI system compo-
nent harness
\
6. Inspection of individual MFI system
components
\]
7. Re-inspection and repair of trotible
symptom
A
Verification and prevention of reoc-

currence after

repair

| END 1

TROUBLESHOOTING

EXPLANATION OF TROUBLESHOOTING
PROCEDURES

Effective troubleshooting procedures for MFI system problems
are given below.
1. Verification of trouble symptom
e Reproduce trouble symptom and verify the character-
istics of the trouble and the conditions (engine condi-
tion, driving conditions, etc.) under which it is pro-
duced.
. Reading of diagnostic trouble code
e Read diagnostic trouble code and if a malfunction
code is output, locate and correct the trouble referring
to the DIAGNOSIS CHART.
3. Estimation of the causes of trouble and setting of check
items
o Referring to the Check Chart, verify the check items
and checking order for the trouble symptom.
4. Inspection of engine control module input/output signals
e Using the scan tool or oscilloscope, check the engine
control module input/output signals.
e |If the signals are normal, judge the sensor input/
actuator control as normal and proceed to check the
input/output signals of the next check item.

N

5. Inspection of MFI system component harness

e If the engine control module input/output signals are
abnormal, check the MFI system component body
harness and repair as necessary.

o After repair, check the engine control module input/
output signals again. If they are normal, proceed to
check the input/output signals of the next check item.

6. Inspection of individual MFI system components

e If the body harness is normal but the engine control
module input/output signals are abnormal, check indi-
vidual MFI system components and repair or replace
as necessary.

e After repair or replacement, check the engine control
module input/output signals again. If they are normal,
proceed to check the input/output signals of the next
check item.

7. Re-inspection and repair of trouble symptom

o If the harness inspection and individual component
inspection results are normal but the engine control
module input/output signals are abnormal, re-examine
the causes of trouble referring to the troubleshooting
hints and the checks and repairs included in other
groups.

8. Verification and prevention of reoccurrence after repair

e Perform tests to see if the same problems occur again
and make sure that the same problems will not be
repeated.

¢ Remove the true causes of the trouble to prevent
its reoccurrence.

| TSB Revision
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Equipment side
connector

Z6FU126

‘Test harness

Z01R0451

20101025

Wire

Jumper wire

ZeFuU1217

N\

Z6FU1218

| TSB Revision

EXPLANATION AND CAUTIONS ABOUT
HARNESS CHECK

The connector symbol shown is as viewed from the termi-
nal end of the connector inside the vehicle.

“B+” used as the standard value in voltage check stands
for system voltage.

When checking a waterproof connector for circuit continu-
ity, be sure to use the special tool, Test Harness. Never
insert the test probe from the harness side as thiscauses
loss of waterproof characteristics and corrosion may result.
There are various test harnesses and the appropriate
one for the connector being tested should be used.

If the appropriate test harness for the particular connector
is not available, the use of the Test Harness Set
(MB991348) which can be connected directly between
the terminals is recommended.

When checking the terminal voltage with the connector
disconnected, do not insert the test probe if the check
terminal is female.

If the test probe is forced into the terminal, poor contact
may be caused.

When checking an open circuit of a wire with its ends
physically separated, ground one end using a jumper
wire and check the continuity between the other end and
ground. Repair the wire if there is no continuity.

e When checking short-circuit to ground of a wire, open

one end of the wire and check continuity between the
other end and ground. If there is continuity, the wire is
short-circuited to ground and requires repair.

For checking continuity, use an analog ohmmeter (or circuit
tester) as a rule.
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Wire

Sensor side Eerminal
rd

'I]Jm -
aa

EEEe
—

d
|

4—0
5V

Engine
control
module

L )

Z6FU1219

Check engine/malfunc-
tion indicator lamp

Z68FO01

e If the sensor impressed voltage is abnormal, check the
wire for an open circuit or short-circuit to ground and
repair as necessary. If the wire is normal, replace the
engine control module and check again.

o To check the voltage, use a digital voltmeter (or circuit
tester) as a rule.

[However, use an analog voltmeter for checking the power
transistor drive voltage.]

CHECK ENGINE/MALFUNCTION INDICATOR
LAMP

Among the on-board diagnostic items, a check engine/mal-
function indicator lamp comes on to notify the driver of the
emission control items when an irregurality is detected.
However, when an irregular signal returns to normal and the
engine control module judges that it has returned to normal,
the check engine/malfunction indicator lamp goes out.
Moreover, when the ignition switch is turned off, the lamp
goes out. Even if the ignition switch is turned on again, the
lamp does not come on until the irregularity is detected.
Here, immediately after the ignition switch is turned on, the
check engine/malfunction indicator lamp is lit for 5 seconds
to indicate that the check engine/malfunction indicator lamp
operates normally.

ITEMS INDICATED BY THE CHECK ENGINE/
MALFUNCTION INDICATOR LAMP <Up to 1995
models>

Engine control module
Heated oxygen sensor
Volume air flow sensor

Intake air temoerature sensor

Throttle position sensor

Engine coolant temperature sensor
Crankshaft position sensor
Camshaft position sensor
Barometric pressure sensor

Knock sensor

Ignition timing adjustment signal
Injector
EGR system <California = Non Turbo, Turbo>

Ignition coil, ignition power transistor unit

Caution

The check engine/malfunction indicator lamp comes on
when the line of the ignition timing adjustment terminal
is shorted to ground. Therefore, the lamp also comes
on when the ignition timing adjustment terminal is
grounded to adjust the ignition timing, but this does not
show any abnormality.
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ITEMS INDICATED BY THE CHECK ENGINE/MALFUNCTION INDICATOR LAMP <From 1996

models>
DTC No. | ltems DTC No. | ltems
- Engine control module (ECM) malfunction P0301* | Cylinder 1 misfire detected
P0100 Volume air flow circuit malfunction P0302* Cylinder 2 misfire detected
P0105 Barometric pressure circuit malfunction P0303* | Cylinder 3 misfire detected
PO110 Intake air temperature circuit malfunction P0304* Cylinder 4 misfire detected
P0115 Engine coolant temperature circuit malfunction P0305* | Cylinder 5 misfire detected
P0120 Throttle position circuit malfunction P0306* | Cylinder 6 misfire detected
P0125* | Excessive time to enter closed loop fuel controi P0335 Crankshaft position sensor circuit malfunction
P0130 O, sensor circuit maifunction (bank 1 sensor 1) P0340 Camshaft position sensor circuit malfunction
P0135 O, sensor heater circuit malfunction P0400 Exhaust gas recirculation flow malfunction
(bank 1 sensor 1)
P0136 O3 sensor circuit malfunction (bank 1 sensor 2) P0403 Exhaust gas recirculation solenoid malfunction
P0141 O, sensor heater circuit malfunction P0421 Warm up catalyst efficiency below threshold
(bank 1 sensor 2) (bank 1)
P0150 O sensor circuit malfunction (bank 2 sensor 1) P0431 Warm up catalyst efficiency below threshold
(bank 2)
P0155 O, sensor heater circuit malfunction P0440 Evaporative emission control system malfunction
(bank 2 sensor 1)
P0156 | Oy sensor circuit malfunction {bank 2 sensor 2) P0443 Evaporative emission control system purge control
valve circuit malfunction
P0161 | O, sensor heater circuit malfunction P0505 | ldie control system mafunction
(bank 2 sensor 2)
P0O170 Fuel trim malfunction (bank 1) P0510 Closed throttle position switch malfunction
P0173 Fuel trim malfunction (bank 2) P0705 Transmission range sensor circuit malfunction
(RPNDL Input) <A/T>
P0201 Injector circuit malfunction — cylinder 1 P0710 Transmission fiuid temperature sensor circuit
malfunction <A/T>
P0202 Injector circuit malfunction — cylinder 2 P1103 Turbocharger waste gate actuator malfunction
<Turbo>
P0203 Injector circuit malfunction — cylinder 3 P1104 Turbocharger waste gate solenoid malfunction
<Turbo>
P0204 Injector circuit malfunction — cylinder 4 P1105 Fuel pressure solenoid malfunction <Turbo>
P0205 Injector circuit malfunction — cylinder 5 P1400 Manifold differential pressure sonsor circuit mal-
function
P0206 Injector circuit malfunction — cylinder 6 P1715 PG assembly malfunction <A/T>
P0300* | Random misfire detected P1750 Solenoid assembly malfunction <A/T>
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NOTE

1.

After the Engine Control Module (ECM) detects
a malfunction, the check engine/malfunction
indicator lamp illuminates when the engine is
next turned on and the same malfunction is
re-detected.

However, for items marked with a “*”, the check
engine/malfunction indicator lamp illuminates
on the first detection of the malfunction.

2. After the check engine/malfunction indicator

lamp illuminates, it will be switched off under
the following conditions.

Caution
If the check engine/malfunction indicator lamp illuminates because of a malfunction of the ECM,
transmission between the scan tool and the ECM cannot occur. In this case, the diagnostic trouble

code cannot be read.

e When the ECM monitored the powertrain

malfunction three times* and detected no
malfunction.

*: In this case, one time indicates from engine

start to stop.

For misfiring or a fuel trim malfunction, when
driving conditions (engine speed, engine
coolant temperature, etc.) are similar to those
when the malfunction was first recorded.

CHECK ENGINE MALFUNCTION INDICATOR LAMP
INSPECTION

(1) Check that when the ignition switch is turned on, the
lamp illuminates for about 5 seconds and then goes out.

(2) If the lamp does not illuminate, check for open circuit
in harness, blown fuse and blown bulb.

ON-BOARD DIAGNOSTIC <Up to 1995
models>

The engine control module monitors the input/output signals
(some signals at all times and the others under specified
conditions) of the engine control module.

When it is noticed that an irregularity has continued for a
specified time or longer from when the irregular signal is
initially monitored, passing a certain number, the engine con-
trol module judges that an irregularity has occurred, memorizes
the diagnostic trouble code, and outputs the signal to the
diagnostic output terminal.

There are 23 diagnostic items, including the normal state,
and the diagnostic results can be read out with a voltmeter
or scan tool.

Moreover, since memorization of the diagnostic trouble codes
is backed up directly by the battery, the diagnostic results
are memorized even if the ignition key is turned off. The
diagnostic trouble codes will, however, be erased when the
battery terminal or the engine control module connector is
disconnected.

The diagnostic trouble code can also be erased by turning
on the ignition switch and sending the diagnostic trouble code
erase signal from the scan tool to the engine control module.
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DIAGNOSTIC CHART (FAULT TREE)

Caution

If the sensor connector is disconnected with the ignition
switch turned on, the diagnostic trouble code is memo-
rized. In this case, send the diagnostic trouble code erase
signal from the scan tool to the engine control module
or disconnect the battery terminal (=) for 10 seconds or
more, and the diagnostic memory will be erased.

The 23 diagnostic items are provided as follows, and if plural
items are activated, they are all indicated sequentially from
the smallest code number.

Caution

The diagnostic trouble code for the ignition timing adjust-
ment signal is output when the line of the ignition timing
adjustment terminal is shorted to ground. Therefore, the
diagnostic trouble code is also output when the ignition
timing adjustment terminal is grounded to adjust the igni-
tion timing, but this does not show any abnormality.

Code No. Output signal pattern Diagnostic item Check item (Remedy) Memory
Engine control module Te Fuse _
H e Harness and connector
e Ground (Replace ECM if power
L + ground available)
Z12A0104
11 H Heated oxygen sensor <Models | ® Harness and connector Retained
etherthan m%%dandlater@al#mﬁq o Heated oxygen sensor
l I ” model> e Fuel pressure
L Left bank heated oxygen sensor | ® Injectors )
v12a0104 | (front) <1994 and iater California (Replace if defective )
model> o Intake air leaks
12 Volume air flow sensor e Harness and connector |Retained
H (If harness and connector are
normal, replacevolumeairflow
L sensor assembly.)
X12A0104 [
13 Intake air temperature sensor e Harness and connector Retained
H _ o Intake air temperature sensor
A
W12A0104
14 Throttle position sensor e Harness and connector T Retained
H - e Throttle position sensor
l ”l ” o Closed throttle position switch
L b
; V1280104
NOTE

Do not replace the ECM until a thorough terminal check reveals there are no short/open circuit.
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Code No.

Output signal pattern Diagnostic item Check item (Remedy) Memory
21 H Enginecoolanttemperaturesensor| e Harness and connector Retained
e Engine coolant temperature
l “ I ” sensor
L
Z12A0107
22 Crankshaft position sensor e Harness and connector Retained
H (If harness and connector are
normal, replace crankshaft
L position sensor assembly.)
Y12A0107
23 . Camshaft position sensor e Harness and connector Retained
H (If harness and connector are
I ” l | | l | I I normal, replace camshaft posi-
tion sensor.)
L
x12.40107
24 Vchicle speed sensor e Harness and connector Retained
H _J-—H—LHJ-U—U]_ e Vehicle speed sensor
L
W12A0107
25 Barometric pressure sensor e Harness and connector Retained
H 1 (If harness and connector are
I ” ”l”l”” normal, replace barometric
L ] pressure sensor assembly.)
V1240107
31 Knock sensor e Harness and connector Retained
H (If harness and connector are
I “ ” l H normal, replace knocksensor.)
L
Z12A0468
36 Ignition timing adjustment signal|e Harness and connector
H. <DOHC>
A I 1
Z12A0105
39 Heated oxygen sensor e Harness and connector Retained
H <Federal — Turbo> e Heated oxygen sensor
e Fuel pressure
Right bank heated oxygen sensor | e Injectors (Replace if defective)
L vizaotos | (front) <1994 and later Californig @ Intake air leaks
model>
41 Injector e Harness and connector Retained
H ® Injector coil resistance
L X12A0105
43 EGR e Harness and connector Retained
H <California — Non Turbo, Turbo> ¢ EGR thermo-sensor
e EGR valve
WA12A0105 e EGR valve control vacuum
NOTE

Do not replace the ECM until a thorough terminal check reveals there are no short/open circuit.
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Code No. Output signal pattern Diagnostic item Check item (Remedy) Memory
44 H Ignition coil, ignition powertransis{ ¢ Harness and connector Retained
tor unit ¢ Ignition coll
” ” ” l ”““” (No. I-4 cylinder) ¢ Ignition power transistor unit
L
V1240105
52 Ignition coil, Ignition power transis- ¢ Harness and connector Retained
H tor unit ] ¢ Ignition coil
l ” “ ” ” | ”” (No. 2-5 cylinder) e Ignition power transistor unit
L
U1240105
53 Ignition coil, Ignition power transis- | e Harness and connector Retained
H tor unit ¢ Ignition coil
__ﬂﬂmﬂ_[m_ﬂ__ (No. 3-6 cylinder) ¢ Ignition power transistor unit
L
T12A0105
59 Left bank heated oxygen sensorl e Harness and connector | Retained
H (Rear) ® Heated oxygen sensor
] ] I | ” m”” H”[ <California model from 1994> ¢ Fuel pressure
L « Injectors (Replace if defective)
S12A0105 o Intake air leaks
61 Acablefromtransaxlecontrolmod- |¢ Harness and connector Retained
H ule, for transmission of torque re- (If harness and connector are
‘ ” ” ” H ” i ” duction signal <A/T> normal, replace only transaxle
L control module.)
R1240105
62 Induction control valve position ¢ Harness and connector Retained
H sensor <Non Turbo> (If harness, connector and in-
“ “ “ ” ” l H” duction control valve are nor-
L mal, replace air intake plenum
Q1240105 assembly.)
69 Right bank heated oxygen sensor e Harness and connector Retained
H (Rear) ¢ Heated oxygen sensor
” , I ] ” [ ] ”I I <California model from 1994) o Fuel pressure
L o Injectors (Replace if defective)
P12A0105 o Intake air leaks
Normal state -
H (Continuous)
L
U12A0104
NOTE

Do not replace the ECM until a thorough terminal check reveals there are no short/open circuit.
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DIAGNOSTIC DETECTION LOGIC

e The oxygen sensor converts the oxygen density in the exhaust
gas to a voltage and outputs it.

e The engine control module checks the change of an oxygen
sensor output voltage (Lean/Rich) in the air/fuel ratio closed
loop control.

Range of Check

e 3 minutes have passed after engine was started.

Engine coolant temperature is approx. 80°C (176°F) or more.
o Intake air temperature is 20-50°C (68-122°F).

e Engine speed is approx. 1,900-2,200 r/min.

¢ Vehicle is moving at constant speed on a flat, level road surface.

Set Conditions
The oxygen sensor output voltage does not cross specified voltage
for specified seconds.

Airffuel ratio closed loop
control is not performed.

Fault ID Title
Heated Oxygen Sensor (front) <Except
1 1994 and Later California model> / Left Effect Probable causes
Bank Heated Oxygen Sensor (front)
cl994 and Later California model>
Background Limp-in e Oxygen sensor deteriorated.

e Open or shorted oxygen
sensor ~ circuit, or loose
connector.

e Incorrect fuel pressure.

o Injector failed.

o Air intake.

e Engine control module failed.

o While the engine is running, the volume air flow sensor outputs
a pulse signal which corresponds to the volume of air flow.

e The engine control module checks whether the frequency of
this signal output by the volume air flow sensor while the engine
is running is at or above the set value.

Range of Check
Engine speed is 500 r/min or more.

Set Conditions
Sensor output frequency is 3 Hz or less for 4 seconds.

(@) Uses the throttle

position sensor sig-
nal and engine
speed signal
(crankshaft position
sensor signal) for
basic injector drive
time and basic igni-
tion timing from the
pre-set mapping.

(b) Fixes the IAC motor

in the appointed
position so idle air
control is not per-
formed.

Fault ID Title
: Effect Probable causes
12 Volume Air Flow Sensor
Background Limp-in e Volume air flow sensor failed.

e Open or shorted volume air
flow sensor circuit, or loose
connector.

e Engine control module failed.
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Fault ID Title
Effect Probable causes
13 Intake Air Temperature Sensor
Background Limp-in o Intake air temperature sensor

® The intake air temperature sensor converts the intake air G
temperature to a voltage and outputs it.

e The engine control module checks whether the voltage is within
a specified range.

Range of Check

e Ignition switch : ON

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

Set Conditions

e Sensor output voltage is 4.6 V or more (corresponding to an
intake air temperature of —45°C (—49°F) or less) for 4 seconds.
or

e Sensor output voltage is 0.2 V or less (corresponding to an
intake air temperature of 125°C (257°F) or more) for 4 seconds.

ontrols as if the intake
air temperature is 25°C
(77°F).

failed.

@ Open or shorted the intake air

temperature sensor circuit, or
loose connector.

e Engine control module failed.

Fault ID Title
Effect Probable causes
14 Throttle Position Sensor
Background Limp-in Throttle position sensor failed

¢ The throttle position sensor outputs a voltage which corresponds
to the throttie valve opening angle.

e The engine control module checks whether the voltage is within
a specified range. In addition, it checks that the voitage output
does not become too large while the engine is idling.

Range of Check

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

Set Conditions

o When the closed throttle position switch is ON, the sensor output
voltage is 2 V or more for 4 seconds.

or

e The sensor output voltage is 0.2 V or less for 4 seconds.

No increase in fuel injec-
tion amount during ac-
celeration due to the
unreliable throttle posi-
tion sensor signal.

or maladjusted.

Open or shorted throttle
position sensor circuit, or loose
connector.

Closed throttle position switch
ON malfunction.

Closed throttle position switch
signal wire shorted.

Engine control module failed.

TSB Revision




MULTIPORT FUEL INJECTION - Troubleshooting

13A-25

Fault ID Title
Effect Probable causes
21 Engine Coolant Temperature Sensor
Background Limp-in Engine coolant temperature

e The engine coolant temperature sensor converts the engine
coolant temperature to a voltage and outputs it.

Controls as if the engine
coolant temperature is

sensor failed.
Open or shorted the engine

¢ The engine control module checks whether the voltage is within | 80°C (176°F). coolant temperature sensor
a specified range. In addition, it checks the engine coolant circuit, or loose connector.
temperature (signal) does not drop while the engine is warming Engine control module failed.
up.
Range of Check, Set Conditions
Range of check
e Ignition switch : ON
e Excluding 60 seconds after the ignition switch is turned to
ON or immediately after the engine starts.
Set conditions
e Sensor output voltage is 4.6 V or more (corresponding to
an engine coolant temperature of —45°C (—49°F) or less for
4 seconds.
or
e Sensor output voltage is 0.1 V or less (correspondinf to an
engine coolant temperature of 140°C (284°F) or more for
4 seconds.
Range of check
e Ignition switch : ON
e Engine spped is approx. 50 r/min or more.
Set conditions
e Ohe sensor output voltage increases from 1.6 V or less
(corresponding to an engine coolant temperature of 40°C
(104°F) or more) to 1.6 V or more (correponding to an engine
coolant temperature of 40°C (104°F) or less).
e After this, the sensor output voltage is 1.6 V or more for 5
minutes.
Fault ID Title
Effect Probable causes
22 Crankshaft Position Sensor
Background No limp-in Crankshaft position sensor

e When the engine is running, the crankshaft position sensor
outputs a pulse signal.

e The engine control module checks whether the pulse signal
is input while the engine is cranking.

e The engine control module checks the pulse signal patterns
of the crankshaft position sensor.

Range of Check, Set Conditions
Range of check
e Ignition switch : ON
e Engine is not cranking.
Set conditions

Regular signal patterns for cylinder discrimination from the
crankshaft position sensor signal and the camshaft position
sensor signal are not input 20 times in a 10 seconds period.

Range of check
Engine is cranking.
Set conditions

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

failed.

Open or shorted crankshaft
position sensor circuit, or loose
connector.

Engine control module failed.
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Fault ID Title
— Effect Probable causes
23 Camshaft Position Sensor
Background Limp-in e Camshaft position sensor

o When the engine is running, the camshaft position sensor outputs
a pulse signal.

® The engine control module checks whether the pulse signal
is input.

® The engine control module checks the pulse signal patterns
of the camshaft position sensor.

Range of Check, Set Conditions
Range of check
e Ignition switch : ON

® Engine speed is approx. 50 r/min or more.
Set conditions

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

Range of check

e Ignition switch : ON

e Engine is not cranking.

Set conditions

Regular signal patterns for cylinder discrimination from the

crankshaft position sensor signal and the camshaft position
sensor signal are not input 20 times in a 10 seconds period.

@)

(b)

Injects fuel into all
cylinders simulta-
neously. (After the
ignition switch is
turned to ON, the
No.1 cylinder top
dead center is not
detected at all.)

Cuts off the fuel
supply 4 seconds
after a problem is
detected. (After the
ignition switch is
turned to ON, the
No.1 cylinder top
dead center is not
detected at all.)

failed.

e Open or shorted camshaft
position sensor circuit, or loose
connector.

e Engine control module failed.

Fault ID Title
Effect Probable causes
24 Vehicle Speed Sensor

Background No limp-in ® Vehicle speed sensor failed.
e The vehicle speed sensor outputs a pulse signal while the vehicle ® Open or shorted vehicle speed

is driven. sensor circuit, or loose
e The engine control module checks whether the pulse signal connector. _

is output. e Engine controi module failed.

Range of Check

e Ignition switch : ON

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

e Closed throttle position switch : OFF

Engine speed is 3,000 r/min or more.

e Driving under high engine load conditions.

Set Conditions

Sensor output voltage does not change for 4 seconds (no pulse
signal input).
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Fault ID Title
Effect Probable causes
25 Barometric Pressure Sensor
Background Limp-in e Barometric pressure sensor

e The barometric pressure sensor outputs a voltage which (
corresponds to the barometric pressure.

e The engine control module checks whether this voltage is within
a specified range.

Range of Check

e Ignition switch : ON

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

e Battery voltage is 8 V or more.

Set Conditions

e Sensor output voltage is 4.5 V or more (corresponding to a
barometric pressure of 114 kPa (33.7 in. Hg) or more) for 4
seconds.

or

e Sensor output voltage is 0.2 V or less (corresponding to a

barometric pressure of 5.33 kPa (1.57 in. Hg) or less) for 4
seconds.

Controls as if the baro-
metric pressure is 101
kPa (760 mmHg)(sea
level).

failed.

e Open or shorted barometric
pressure sensor circuit, or
loose connector.

e Engine control module failed.

Fault ID Title
Effect Probable causes
31 Knock Sensor
Background Limp-in e Knock sensor failed.

e The knock sensor converts the vibration of the cylinder blog
into a voltage and outputs it. If there is a malfunction of the
knock sensor, the voltage output will not change.

e The engine control module checks whether the voltage changes.

Range of Check

e Ignition switch : ON

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

e Engine speed is approx. 5,000 r/min or more.

Set Conditions

e The change in the knock sensor output voltage (knock sensor
peak voltage at each 1/3 revolution of the crankshaft) is less
than 0.06 V for 200 times in succession.

k Switches the ignition
timing from ignition tim-
ing for high octane to
ignition timing for Stan-
dard octane fuel.

e Open or shorted knock sensor
circuit, or loose connector.
e Engine control module failed.

Fault ID Title
Effect Probable causes
36 Ignition Timing Adjusting Signal
Background No limp-in e Ignition timing adjusting signal

o If there is a short circuit in the line between the engine control
module and the ignition timing adjustment terminal, the line
voltage will become low.

e The engine control module checks whether this occurs.

Range of Check

Ignition switch : ON

Set Conditions
The ignition timing adjusting signal wire is shorted to the ground.

wire circuit is shorted to the
ground.
e Engine control module failed.
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sensor output voltage (Lean/Rich) in the air/fuel ratio closed
loop control.

Range of Check

¢ 3 minutes have passed after engine was started.

e Engine coolant temperature is approx. 80°C (176°F) or more.
e Intake air temperature is 20~50°C (68—122°F).

e Engine speed is approx. 1,900-2,200 r/min.

e Vehicle is moving at constant speed on a flat, level road surface.

Set Conditions
The oxygen sensor ou tput voltage does not cross specified voltage
for specified seconds.

Fault ID Title
Heated oxygen sensor Eff Probable causes
39 <Federal-Turbo> / Right Bank ect
Heated Oxygen Sensor (front) <1994
and later California model>
Background Limp-in e OXygen sensor deteriorated.
® The oxygen sensor converts the oxygen density in the exhaust | Air/fuel ratio closed loop | ® open o shorted oygen
gas to a voltage and outputs it. control is not performed. sensor  circuit, or loose
® The engine control module checks the change of an oxygen connect?r.
«» Incorrect fuel pressure.

@ Injector failed.

¢ Air intake. .
o Engme control module failed.

the current flowing to the injector coil is shut off.
® The engine control module checks this surge voltage.

Range of Check

® Engine speed is approx. 50—1,000 r/min.

e The throttle position sensor output voltage is 1.15 V or less.
e Actuator test by scan tool is not carried out.

Set Conditions
Surge voltage of injector coil is not detected for 4 seconds.

® A surge voltage is generated when the injectors are driven and |-

Fault ID Title ]
Effect Probable causes
41 Injector ,
Background No limp-in e Injector failed.

® Open orshorted injector circuit,
or loose connector. i
e Engine control module failed.
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Fault ID Title
<Ca"‘;gmia Effect Probable causes
Non Turbo, | EGR System
Turbo>
Backaround No limp-in ¢ EGR valve does not open.
 EGR temperature sensor converts the EGR gas temperature * EGR control vacuum istoo low.
to a voltage and outputs it. e EGR solenoid failed.
e Engine control module checks whether an output voltage of  EGR temperature  sensor
the EGR temperature sensor is within a specified range. failed.
e Open or shorted EGR
Range of Check temperature sensor circuit, or
e Approx. 6 minutes or more have passed after engine was started. loose connector.
o Intake-air temperature is 0—-55°C (32—131°F). e Engine control module failed.
e Barometric pressure is 93.3 kPa (27.6 in.Hg) or more.
e Engine speed is approx. 1,900—-2,100 r/min.
e Vehicle is moving at constant speed on a flat, level road surface.
e The above conditions continue for a continuous period of 15
seconds.
Set Conditions
e Sensor output voltage is approx. 3.5 V (corresponding to an
EGR temperature of 70°C (158°F)) or more.
e When the range of check operation. given above which
accompany starting of the engine are carried out two times in
succession, a problem is detected after each operation.
Fault ID Title
44. 52. 53 \gnition Coil, Ignition Power Effect Probable causes
U, Transistor Unit (1-4, 2-5, 3-6)
Background Limp-in e Ignition coil failed

e Ignition power transistor unit converts ON/OFF variation of the
ignition coil to the pulse signal (Ignition signal) and outputs it.

e The engine control module detects whether ignition occurs or
not by checking this signal while the engine is running.

Range of Check

e Engine speed is approx. 50—4,000 r/min.
e Engine is not cranking.

Set Conditions

The ignition signal from the same coil is not input for 4 seconds.
However, this excludes cases where no ignition signal is input from
any coils.

Cuts fuel of an ignition
signal abnormal cylin-
der.

Disconnection or short circuit
of the primary ignition circuit,
or imperfect contact of the
connector.

e Ignition power transistor unit

failed.
Engine control module failed.
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Fault ID | Title
< 99549and Effect Probable causes
later califor- | -€ft Bank Heated Oxygen Sensor (rear)
nia model> |
i
Background Limp-in o Oxygen sensor deteriorated.
e The oxygen sensor converts the oxygen density in the exhaust | The air/fuel ratio feed- | ® Open or shorted oxygen
gas to a voltage and outputs it. back control {closed sensor  circuit, or loose
e The engine contro! module checks an output voltage of the | loop control) is per- connector.

oxygen sensor when the oxygen volume in the exhaust gas
is little (Airffuel ratio is rich.).

Range of Check

e Approx. 3 minutes or more have passed after engine was started.
e Engine coolant temperature is approx. 80°C (176°F) or more.
e Closed throttle position switch : OFF

e The throttle position sensor output voltage is 4.1 V or more.
e Open loop control in operation.

e 20 seconds have passed after deceleration finished.

Set Conditions
e The heated oxygen sensor (rear) output voltage is 0.1 V or

formed only by using a
signal of the oxygen
sensor (front}) which is
installed on the front
side of the catalytic
converter.

e Engine control module failed.

less.
e The heated oxygen sensor (front) output voltage is 0.5 V or
more.
e The above conditions continue for a continuous period of 5
seconds.
Fault ID Title
A Cable From Transaxle Control Effect Probable causes
61 <A/T> |Module for Transmission of Torque
Reduction Signal _
Background Limp-in e Shortcircuit of torque reduction

e The transaxle control module inputs a torque reduction request
signal (LOW) when the transaxle is shifted to the engine control
module.

e Since the gear shift completes within the usually specified hours,
the engine control module checks whether the input hours of
the torque reduction request signal (LOW) is within a specified
range.

Range of Check

e 60 seconds or more have paséed immediately after engine was
started.
o Engine speed is approx. 50 r/min or more.

Set Conditions

The voltage of the torque reduction request signal from the
transmission control module is LOW for 5.5 seconds or more.

When the transaxle is
shifted, the ignition tim-
ing delay angle control
(Engine-transaxle inte-
grated contol) is not
performed.

request signal wire.
e Transaxle control
failed.
e Engine control module failed.

module
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Fault 1D Title
62 <Non Induction Control Valve Position Effect Probable causes
Turbo> |Sensor
Background Limp-in e Induction control valve position
e The induction control valve position sensor outputs a pulse signal | The induction control sensor failed.

according to a change of the valve opening.
e The engine control module checks an actual valve position when
the intake-air control valve drive motor was driven.

Range of Check

e 60 seconds or more have passed immediately after engine was
started.

e Engine speed is approx. 50 r/min or more.

e Battery voltage is 10 V or more.

Set Conditions

e The intake-air control valve does not reach target position even
after the intake-air control valve drive motor is operated several
times.

e When the range of check operations given above which
accompany starting of the engine are carried out four times
in succession, a problem is detected after each operation.

valve is driven under
condition of the valve full
opening.

e Variable

e Open or shorted induction

control valve position sensor
circuit, or loose connector.
induction  control
motor failed.

e Open or shorted variable

induction control motor circuit,
or loose connector.

e Engine control module failed.

Fault ID Title
69 .
<1994 and |Right Bank Heated Oxygen Sensor Effect Probable causes
ater Califor- (rear)
nia modei>
Background Limp-in e Oxygen sensor deteriorated.

e The oxygen sensor converts the oxygen density in the exhaust
gas to a voltage and outputs it.

e The engine control module checks an output voltage of t
oxygen sensor when the oxygen volume in the exhaust gas
is little (Air/fuel ratio is rich.).

Range of Check

o Approx. 3 minutes or more have passed after engine was started.
e Engine coolant temperature is approx. 80°C (176°F) or more.
e Closed throttle position switch : OFF

e The throttle position sensor output voltage is 4.1 V or more.
® Open loop control in operation.

e 20 seconds have passed after deceleration finished.

Set Conditions

e The heated oxygen sensor (rear) output voltage is 0.1 V or
less.

e The heated oxygen sensor (front) output voltage is 0.5 V or
more.

e The above conditions continue for a continuous period of 5
seconds.

The air/fuel ratio feed-
back control (closed
he loop control) is per-
formed only by using a
signal of the oxygen
sensor (front) which is
installed on the front
side of the catalytic
converter.

e Open or shorted oxygen

sensor loose
connector.

e Engine control module failed.

circuit, or
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LIST OF FAIL-SAFE/BACK-UP FUNCTIONS

When the failure of a major sensor is detected by the on-board diagnostics, the preset control logic

provides controls to assure safe operation of the vehicle.

Trouble item

Controls to be provided in the event of trouble

Volume air flow
sensor

(1) Based on throttle position sensor (TPS) signal and engine speed signal (crank angle sensor
signal) basic driving time of injectors and basic ignition timing is read from the preset
map.

(2) Idle air control motor fixed at predetermined position, and no idling speed control achieved

Intake air temper-
ature sensor

Controls provided on the assumption that intake air temperature is 25°C (77°F)

Throttle position
sensor (TPS)

No additional fuel injection provided on the basis of throttle position sensor signal at acceleration

Engine coolant
temperature sen-
sor

Controls provided on the assumption that engine coolant temperature is 80°C (176°F) (Even if
the sensor signal returns to normal, this control mode is retained until the ignition switch is set to
OFF.)

Camshaft
position sensor

(1) Fuel injected into the cylinders in the order |-2-3-4-5-6 with irregular timing
(Provided that no No.1 cylinder top dead center position has been detected since the
ignition switch was placed in the ON position)

(2) Fuel cut 4 seconds after a failure was detected
(Provided that no No.1 cylinder top dead center position has been detected since the
ignition switch was placed in the ON position)

Barometric pres-
sure sensor

Controls provided on the assumption that barometric pressure is 101 kPa (760 mmHg) (sea level)

Knock sensor

Ignition timing is changed from that for premium gasoline to that for regular gasoline.

Ignition coil and
ignition power
transistor unit

Fuel cut for cylinders whose ignition signal is abnormal

Communication
line with trans-
mission control
module <A/T>

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

-leated oxygen
sensor (front) <All
models>

No air-fuel ratio closed loop control achieved

Heated oxygen
sensor (rear)
cl994 and later
California model>

Only signals of oxygen sensor (front) installed upstream of catalyst are used, and the air-fuel ratio
feedback control (closed loop control) is not performed.
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ON-BOARD DIAGNOSTICS <From 1996 models>

The engine control module monitors the
~ input/output signals (some signals at all times and
the others under specified conditions) of the engine
control module.

When a malfunction has continued for a specified
time or longer since the irregular signal is initially
monitored, the engine control module judges that
a malfunction has occurred.

After the ECM first detects a malfunction, a
diagnostic trouble code is recorded when the engine
is restarted and the same malfunction is
re-detected.

However, for items marked with a “*”, a diagnostic
trouble code is recorded on the first detection of
the malfunction.

There are 50 diagnostic items, and the diagnostic
results can be read out with a scan tool.
Moreover, since memorization of the diagnostic
trouble codes is backed up directly by the battery,
the diagnostic results are memorized even if the
ignition key is turned off. The diagnostic trouble
codes will, however, be erased when the battery
terminal or the engine control module connector
is disconnected.

In addition, the diagnostic trouble code can also
be erased by turning on the ignition switch to ON
and sending the diagnostic trouble code erase
signal from the scan tool to the engine control

b module.

Caution

If the sensor connector is disconnected with
the ignition switch turned on, the diagnostic
trouble code is memorized. In this case, send
the diagnostic trouble code erase signal to the
engine control module in order to erase the
diagnostic memory.

The 50 diagnostic items are provided as follows,
and if plural items are activated, they are all
indicated sequentially from the smallest code
number.

Caution

The diagnostic trouble code of the ignition
timing adjustment signal is output whenever
terminal for ignition timing adjustment is
grounded.

Therefore, it is not a malfunction that the code
is output when adjusting ignition timing.

The ECM records the diagnostic trouble code and
the engine operating conditions at the time the
malfunction was detected. These data are called
“freeze frame” data.

This data indicates the engine operating condition
from when nothing at all is detected to the initial
detection of malfunction.

This data can be read by using the scan tool, and
can then be used in simulation tests for
troubleshooting. Data items are as follows.

Data Unit
Engine coolant temperature °C
Engine speed r/min
Vehicle speed km/h
Long-term fuel compensation (Long-term fuel trim) %
Short-term fuel compensation (Short-term fuel trim) %
Fuel control condition e Open loop
e Closed loop .
e Open loop - drive condition
e Open loop - DTC set
e Closed loop - O, (rear) failed
Calculation load value %
Diagnostic trouble code during data recording
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OBD-Il DRIVE CYCLE

All kinds of diagnostic trouble code can be monitored by carrying out a short drive in accordance with
the following drive cycle pattern. In other words, doing such a drive allows to regenerate any kind of
trouble which involves illuminating the check engine/malfunction indicator lamp and to check if the repair
procedure has eliminated the trouble (the check engine/malfunction indicator lamp is no more illuminated).

NOTE
1. For checking the following three systems for illumination of the check engine/malfunction indicator
lamp, perform the driving up to the point B twice successively. Before beginning with the first driving,
turn off the ignition switch for more than 10 seconds.
¢ EGR system
e Fuel trim
e Evaporative emission control system
2. In case of the systems other than those three mentioned above, performing a drive up to the point
A twice successively will suffice for determining if the check engine/malfunction indicator lamp illuminates
or not. Before beginning with the first driving, turn off the ignition switch for more than 10 seconds.
3. Perform test drives under the following conditions:
(1) On vehicles with automatic transmission, set selector lever in D range, overdrive switch ON,
Power/Economy changeover switch in P range.
(2) Acceleration: Keep the throttle in 1/4—-3/4 opened conditions.
(3) Deceleration: Lower the vehicle speed below 15 mph or the engine speed below 1,000 r/min
(without operating brake and clutch).
(4) During cruising: Keep the throttle opening constant.
(5) During stopping: Keep the throttle fully closed, A/C OFF and transmission in neutral.
(6) Coolant temperature at starting: 10°C (50°F) or more
(7) Intake air temperature at starting: 40°C (104°F) or more
(8) Intake air temperature during driving: 50°C (122°F) or more

Drive cycle pattern

Vehicle
speed 120 sec. A 120sec. 120sec. 20sec. B
[mPh]  Engine starts or more or more ormore  Ormore /
55 mph 60 J T
(M/T: 5th speed) I | Sttt ittt AT W T N T !
- 450 sec. or more : ! H | ! | ) l
- | i
35 mph 40 ! | l I | i
(M/T: 4th speed) | - e ' P ! |
Vi I v i l
20 1\ 60 sec. H ' 60 sec. P 60 sec.
"\ ormore vl or more ! | or more 1
X ! .
A R
0 ; ! L N S
0 2 4 6 811 Mo 1214l 116 1! 18 | 120
Symbol | Motor timing R N IR
A pr— T T R [
B i R R I
C H (N I S N B R A
D [¥] RN | ‘f N | L LT |
E H AN L i Ty
F HO ' =T L HY
G H 1 ! R ; C
H l i i+ o P
\ o @ +—®
N [——
K H
L H
M H
N |H H
0 H
P H
Q H
6FU2465
Catalytic converter J: ECT sensor
82 sensor ( Jshort) I|_<: ;Ic—illj sensorl, IAT sensor, BARO sensor
2 sensor circuit (open/short : e control system
O, sensor heater circuit (open/short) M: CTP switch
Misfire N:  Injector circuit (open)
EGR system 0:  Solenoid valve circuit (open)
MDP sensor e TC waste gate, EGR, EVAP purge, Fuel pressure
Fuel trim P:  CMP sensor, CKP sensor, VAF sensor
Evapo. emission control system Q:  Excessive time to enter closed loop fuel control
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DIAGNOSTIC CHART (FAULT TREE)

Barometric pressure sensor

DTC No. DTC No.
<General | <Scan tool : L .
scan tool (MUT-II) Diagnostic item Check item (Remedy) Memory
mode> mode>
P0O100 PO100 Volume Air Flow Circuit e Harness and connector Retained
Malfunction (If harness and connector are normal, replace
volume air flow sensor assembly.)
P01 05 P0105 Barometric Pressure Circuit e Harness and connector Retained
Malfunction (If harness and connector are normal, replace
volume air flow sensor assembly.)
PO110 PO110 Intake Air Temperature Circuif ¢  Harness and connector Retained
Malfunction e Intake air temperature sensor
PO115 PO115 Engine Coolant Temperature e Harness and connector Retained
Circuit Malfunction e Engine coolant temperature sensor
PO120 PO120 Throttle Position Circuit e Harness and connector Retained
Malfunction e Throttle position sensor
e Closed throttle position switch
PO125 Excessive Time to Enter Closed | ¢  Og sensor (front) Retained
Loop Fuel Control e Oy sensor harness and connector
e Injector
P0130 0O, Sensor Circuit Malfunction| e  Harness and connector Retained
(Bank 1 Sensor 1) (If harness and connector are normal, replace
Right bank O sensor front.)
PO135 - O, Sensor Heater Circuit Mal-| ¢  Harness and connector Retained
function (Bank 1 Sensor 1) ¢ Right bank O, sensor (front) heater
PO136 - 0, Sensor Circuit Malfunction| e  Harness and connector Retained
(Bank 1 Sensor 2) ¢ Right bank Oz sensor (rear)
P0O141 O, Sensor Heater Circuit Mal- | ¢  Harness and connector Retained
function (Bank 1 Sensor 2) ¢ Right bank Oz sensor (rear) heater
PO150 - O, Sensor Circuit Malfunction e  Harness and connector Retained
(Bank 2 Sensor 1) (If harness and connector are normal, replace
Left bank Oz sensor front.)
PO155 O, Sensor Heater Circuit Mal- | ¢  Harness and connector Retained
function (Bank 2 Sensor 1) o Left bank Os sensor (front) heater
PO156 - O, Sensor Circuit Malfunction| e  Harness and connector Retained
(Bank 2 Sensor 2) e Left bank Oz sensor (rear)
PO161 O, Sensor Heater Circuit Mal- | ¢  Harness and connector Retained
function (Bank 2 Sensor 2) e Left bank Os sensor (rear) heater
PO170 - Fuel Trim Malfunction (Bank 1) e Volume air flow sensor output frequency Retained
e Injector
e  Fuel pressure
e Intake air leaks
e Engine coolant temperature sensor
PO173 - Fuel Trim Malfunction (Bank 2) e Intake air temperature sensor
[ ]
[ ]
[ ]

O, sensor
Exhaust manifold cracked
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DTC No. DTC No.
<General | <Scan tool . o .
scan tool (MUT-II) Diagnostic item Check item (Remedy) Memory
mode> mode>
P0201 P0201 Injector Circuit Malfunction — | ®  Harness and connector Retained
Cylinder 1 ® Injector
P0202 P0202 Injector Circuit Malfunction —
Cylinder 2
P0203 P0203 Injector Circuit Malfunction —
Cylinder 3
P0204 P0204 Injector Circuit Malfunction -
Cylinder 4
P0205 P0205 Injector Circuit Malfunction -
Cylinder 5
P0206 P0206 Injector Circuit Malfunction -
Cylinder 6
P0300 - Random Misfire Detected* ® |Ignition coil Retained
- ® [gnition power transistor
P0301 - Cylinder 1 Misfire Detected* e  Spark plug
- ® Ignition circuit
P0302 - Cylinder 2 Misfire Detected* ¢ Injector
- — e O sensor
P0303 - Cylinder 3 Misfire Detected* e Compression pressure
- - e Timing belt
P0304 - Cylinder 4 Misfire Detected* e  Crankshaft position sensor
- - ® Air intake
P0305 ~ Cylinder 5 Misfire Detected* ®  Fuel pressure
® Crankshaft |position sensor circuit and
P0306 - Cylinder 6 Misfire Detected* connector
P0325 P0325 Knock Sensor 1 Circuit e Harness and connector Retained
Malfunction (If harness and connector are not defective,
replace knock sensor.)
P0335 P0335 Crankshaft Position Sensor ® Harness and connector Retained
Circuit Malfunction {(If haress and connector are normal, replacg
crankshaft position sensor.)
P0O340 P0340 Camshaft Position Sensor e Harness and connector Retained
Circuit Malfunction (If harness and connector are normal, replace
camshaft position sensor.)
PO400 - Exhaust Gas Recirculation Flow | ¢  Harness and connector Retained
Malfunction e EGR valve
e EGR solenoid
e EGR valve control vacuum
e  Manifold. differential pressure sensor
PO403 - Exhaust Gas Recirculation e Harness and connector Retained
Solenoid Malfunction e EGR solenoid
PO421 - Warm Up Catalyst Efficiency] ¢  Exhaust manifold Retained
Below Threshold (Bank 1) (Replace the catalytic converter if there is no
cracks, etc.)
P0431 Warm Up Catalyst Efficiency| ¢  Exhaust manifold Retained
Below Threshold (Bank 2) (Replace the catalytic converter if there is no
cracks, etc.)
PO440 - Evaporative Emission Control ¢  Harness and connector Retained
-System Malfunction e  Evaporative emission purge solenoid
e  Purge control valve
e Vacuum hoses routing
P0O443 - Evaporative Emission Control e  Harness and connector Retained
System Purge Control Valve| ¢  Evaporative emission purge solenoid (No. 1)
Circuit Malfunction
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DTC No. DTC No.
<General | <Scan tool . - .
scan tool (MUT-Il) Diagnostic item Check item (Remedy) Memory
mode> mode>
PO500 PO500 Vehicle Speed Sensor Malfunc- | ¢ Harness and connector Retained
tion e  Vehicle speed sensor
PO505 P0O505 Idle Control System Malfunction | ¢  Harness and connector Retained
e |dle air control motor
PO510 - Closed Throttle Position Switch | ¢  Harness and connector Retained
Malfunction e Closed throttle position switch
PO705 - Transmission Range Sensor e Harness and connector Retained
Circuit Malfunction e  Park/Neutral position switch
(RPNDL  Input)
PO710 Transmission Fluid Temperature | ¢  Harness and connector Retained
Sensor Circuit Malfunction e Transaxle oil temperature sensor
P1103 Turbocharger Waste Gate e Harness and connector Retained
Actuator Malfunction e  Turbocharger waste gate solenoid
e  Turbocharger waste gate actuator
e Vacuum hoses routing
P1104 - Turbocharger Waste Gate e Harness and connector Retained
Solenoid Malfunction e Turbocharger waste gate solenoid
P1105 Fuel Pressure Solenoid e Harness and connector Retained
Malfunction e  Fuel pressure solenoid
P1300 P1300 Ignition Timing Adjustment e Harness and connector Retained
Circuit Malfunction
P1400 Manifold Differential Pressure e¢  Harness and connector Retained
(MDP) Sensor Circuit Malfuncr ¢ MDP sensor
tion
P1715 PG Assy Malfunction e Harness and connector Retained
e Pulse generator
P1750 Solenoid Assy Malfunction e Harness and connector Retained
e  Converter clutch solenoid
e Shift control solenoid
e  Pressure control solenoid
NOTE

1. Do not replace the engine control module (ECM) until a through terminal check reveals there are no short/open circuits.

2. After the ECM detects a malfunction, a diagnostic trouble code is recorded when the engine is next started and the same
malfunction is re-detected. However, for items marked with a “*", the diagnostic trouble code is recorded on the first detection
of the malfunction.

3. Oy Heated oxygen sensor

4. Sensor 1: indicates sensors which are mounted closest to the engine.

5. Sensor 2: indicates sensors which are mounted next-closest to the engine.
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DIAGNOSTIC DETECTION LOGIC

DTC No. Title
. — : Probable causes
P01 00 Volume Air Flow Circuit Malfunction
Background e Volume air flow sensor failed.

e While the engine is running, the volume air flow sensor outputs a pulse signal which
corresponds to the volume of air flow.

e The engine control module checks whether the frequency of this signal output by the
volume air flow sensor while the engine is running is at or above the set value.

Range of Check
Engine speed is 500 r/min or more.

Set Conditions
Sensor output frequency is 3 Hz or less for 4 seconds.

e Open or shorted volume air flow

sensor circuit, or loose connec-
tor.
Engine control module failed.

DTC No. Title
. —— . Probable causes
P01 05 Barometric Pressure Circuit Malfunction
Background Barometric pressure sensor

e The barometric pressure sensor outputs a voltage which corresponds to the barometric

pressure.
e The engine control module checks whether this voltage is within a specified range.

Range of Check

e Ignition switch: ON

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

e Battery voltage is 8 V or more.

Set Conditions

e Sensor output voltage is 4.5 V or more (corresponding to a barometric pressure of 114
kPa (33.7 in.Hg) or more) for 4 seconds.

or

e Sensor output voltage is 0.2 V or less (corresponding to a barometric pressure of 5.33
kPa (1.57 in.Hg) or less) for 4 seconds.

failed.

Open or shorted barometric
pressure sensor circuit, or loose
connector.

Engine control module failed.

DTC No. Title
Probable causes
P0O110 Intake Air Temperature Circuit Malfunction
Background Intake air temperature sensor
e The intake air temperature sensor converts the intake air temperature to a voltage and failed.
outputs it. Open or shorted the intake air

e The engine control module checks whether the voltage is within a specified range.

Range of Check

e Ignition switch: ON

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

Set Conditions

e Sensor output voltage is 4.6 V or more (corresponding to an intake air temperature of
—45°C (—49°F) or less) for 4 seconds.

or

e Sensor output voltage is 0.2 V or less (corresponding to an intake air temperature of 125°C
(257°F) or more) for 4 seconds.

temperature sensor circuit, or
loose connector.

e Engine control module failed.
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DTC No. Title
Probable causes
PO115 Engine Coolant Temperature Circuit Malfunction
3ackground Engine coolant temperature

» The engine coolant temperature sensor converts the engine coolant temperature to a voltage
and outputs it.

» The engine control module checks whether the voltage is within a specified range. In
addition, it checks the engine coolant temperature (signal) does not drop while the engine
is warming up.

Jange of Check, Set Conditions

Range of check

e Ignition switch: ON

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

Set conditions

e Sensor output voltage is 4.6 V or more (corresponding to an engine coolant temperature
of —45°C (—49°F) or less for 4 seconds.

or

e Sensor output voltage is 0.1 V or less (corresponding to an engine coolant temperature
of 140°C (284°F) or more for 4 seconds.

Range of check

e Ignition switch: ON

e Engine speed is approx. 50 r/min or more.

Set conditions

e The sensor output voltage increases from 1.6 V or less (corresponding to an engine
coolant temperature of 40°C (104°F) or more) to 1.6 V or more {(correponding to an
engine coolant temperature of 40°C (104°F) or less).

o After this, the sensor output voltage is 1.6 V or more for 5 minutes.

Range of check

e Engine coolant temperature is 20°C (68°F) or more when the engine is started.

o Intake air temperature is 20°C (68°F) or more when the engine is started.

Set conditions

e The engine coolant temperature takes 5 minutes or more to rise to approximately 50°C
(122°F) after the engine is started.

sensor failed.

Open or shorted the engine
coolant temperature sensor
circuit, or loose connector.
Engine control module failed.

DTC No. Title
Probable causes
P01 20 Throttle Position Circuit Malfunction
Background Throttle position sensor failed

e The throttle position sensor outputs a voltage which corresponds to the throttle valve opening
angle.

¢ The engine control module checks whether the voltage is within a specified range. In
addition, it checks that the voltage output does not become too large while the engine
is idling.

Range of Check

e Ignition switch: ON

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

Set Conditions

e When the closed throttle position switch is ON, the sensor output voltage is 2 V or more
for 4 seconds.

or

e The sensor output voltage is 0.2 V or less for 4 seconds.

Range of Check

e Ignition switch: ON

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

e Engine speed is approx. 500-3,000 r/min or more.

e During low load operations

Set Conditions
e The sensor output voltage is 4.6 V or more for 10 seconds.

or maladjusted.

Open or shorted throttle position
Sensor circuit, or loose connec-
tor.

Closed throttle position switch
ON malfunction.

Closed throttle position switch
signal wire shorted.

Engine control module failed.
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e The MFI system reduces exhaust emissions by means of closed-loop fuel control.
e The engine control module checks the time taken until closed-loop fuel control commences.

Range of Check, Set Conditions

Even though the specified length of time (approximately 30 seconds) has passed since the
conditions* were met following starting of the engine, the MFI system does not enter closed-loop
fuel control.

*: The conditions are an engine coolant temperature of at least 80°C (176°F), an intake air
temperature of 20-50°C (68-122°F), an engine speed of 1,900—2,200 r/min., etc.

DTC No. Title
: : Probable causes
PO1 25 |Excessive Time to Enter Closed Loop Fuel Control
Background e Heated oxygen sensor failed.

¢ Injector failed.
e Engine control module failed.

& Wher the -oxygen -sensor *begins 'to ‘deteriorate, the oxygen sensor signal response becomes
poor.

¢ The engine comrol module foreibly varies the air-fuel mixture to make it leaner and richer,
and checks the response speed of oxygen sensor. o
In addition, the engine control module also checks for an open circuit in the oxygen sensor
output line.

Range of Check, Set Conditions

The response of the oxygen sensor signal is slow When the amount of fuel injected is increased
or decreased by an override during closed-loop control of the air-fuel ratio.

The oxygen sensor output line is open-circuit.

DTC No. Title
Probable causes
P0130 | Oxygen Sensor Circuit Malfunction (Bank 1 Sensor 1)
Background o Heated Oxygen sensor deterio-

rated. . .
e Open SIGUILIN OXygen sensor

o t I_ ) r OU.IlQVI
. Elrj}gilrj\fe Btrol module failed.

The engine control module checks whether the heater current is within a specified range when
the heater is energized.

Range of Check, Set Conditions .
The oxygen sensor heater current is either lower than several dozen milliamperes or higherthan
several amperes.

DTC No. Title
PO135 Oxygen Sensor Heater Circuit Malfunction (Bank 1 Probable causes
Sensor 1)
Background e Open or shorted oxygen sensor

heater circuit.

e Open circuit in oxygen sensor
heater.

¢ Engine control module failed.

The engine control module checks for an open circuit in the heatd oxygen sensor output line.

Range of Check, Set Conditions o
The heated oxygen sensor output line is open-circuit.

DTC No. Title
Probable causes
PO136 | Oxygen Sensor Circuit Malfunction (Bank 1 Sensor 2)
Background Heated oxygen sensor failed.

Engine control module failed.
Open circuit in heated oxygen
sensor output line.
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DTC No. Title
Po141 | Oxygen Sensor Heater Circuit Malfunction (Bank 1 Probable causes
Sensor 2)
Background ¢ Open or shorted oxygen sensor

The engine control module checks whether the heater current is within a specified range when
the heater is energized.

Range of Check, Set Conditions - .
The oxygen sensor heater current is either lower than several dozen milliamperes or higherthan
several amperes.

heater circuit.

Open circuit in oxygen sensor
heater.

Engine control module failed.

DTC No. Title
— : Probable causes
P0150 Oxygen Sensor Circuit Malfunction (Bank 2 Sensor 1)
Background e Heated oxygen sensor deterio-
o When the oxygen sensor begins to deteriorate, the oxygen sensor signal response becomes rated.

poor. _ ‘ . ‘ ]

e The engine control module forcibly varies the air-fuel mixture to make it leaner and richer,
and checks the response speed of oxygen sensor. o
In addition, the engine control module also checks for an open circuit in the oxygen sensor
output line.

Range of Check, Set Conditions

The response of the oxygen sensor signal is slow when the amount of fuel injected is increased
or decreased by an override during closed-loop control of the air-fuel ratio.

The oxygen sensor output line is open-circuit.

Open circuit in oxygen sensor
output line. .
Engine control module failed.

DTC No. Title
poiss | Oxygen Sensor Heater Circuit Malfunction Probable causes
(Bank 2 Sensor 1)
Background ¢ Open or shorted oxygen sensor

The engine control module checks whether the heater current is within a specified range when
the heater is energized.

Range of Check, Set Conditions - _
The oxygen sensor heater current is either lower than several dozen milliamperes or higher than
several amperes.

heater circuit.
Open circuit in oxygen sensor
heater.

e Engine control module failed.

DTC No. Title
Probable causes
PO1 56 |Oxygen Sensor Circuit Malfunction (Bank 2 Sensor 2)
Background e Heated oxygen sensor failed.

The engine control module checks for an open circuit in the heatd oxygen sensor output line.

Range of Check, Set Conditions o
The heated oxygen sensor output line is open-circuit.

Engine control module failed.
Open circuit in heated oxygen
sensor output line.

DTC No. Title
PO1 61 Oxygen Sensor Heater Circuit Malfunction Probable causes
(Bank 2 Sensor 2)
Background ¢ Open or shorted oxygen sensor

The engine control module checks whether the heater current is within a specified range when
the heater is energized.

Range of Check, Set Conditions = n .
The oxygen sensor heater current is either lower than several dozen milliamperes or higherthan
several amperes.

heater circuit.

Open circuit in oxygen sensor
heater.

Engine control module failed.
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¢ If a malfunction occurs in the fuel system, the fuel compensation value bacomes too large
or too small.

o The engine control module checks whether the fuel compensation value is within a specified
range.

Range of Check, Set Conditions
The fuel compensation value exceeds the specified range for 10 seconds during closed-loop
control of the air-fuel ratio.

DTC No. Title
: : Probable causes
P0170 Fuel Trim Malfunction (Bank 1)
Background e Volume air flow sensor failed.

¢ Injector failed.

® Incorrect fuel pressure.

o Air drawn in from gaps in gasket
seals, etc.

e Heated oxygen sensor failed.

e Engine coolant temperature
sensor failed.

® Engine control module failed.

o Intake air temperature sensor
failed

e Barometric pressure sensor
failed.

DTC No. Title

P0173

Fuel Trim Malfunction (Bank 2)

Probable causes

Background

o If a malfunction occurs in the fuel system, the fuel compensation value bacomes too large
or too small.

® The engine control module checks whether the fuel compensation value is within a specified
range.

Range of Check, Set Conditions )
The fuel compensation value exceeds the specified range for 10 seconds during closed-loop
control of the air-fuel ratio.

® Volume air flow sensor failed.
® injector failed.

® Incorrect fuel pressure.

® Airdrawn in from gaps in gasket

seals, etc. ]
] ated oxygen sensor failed.
[ ]

ngihe "Coolant temperature
sensor failed. ’

e Engine control module failed.
e |Ntake air temperature sensor

failed .
e Baromélric pressure sensor

failed.

DTC No. Title
PO201 Probable causes
= |Injector Circuit Malfunction Cylinder-l - Cylinder-6
P0206
Background o Injector failed.

e A surge voltage is generated when the injectors are driven and the current flowing to
the injector coil is shut off. .
e The engine control module checks this surge voltage.

Range of Check

e Engine speed is approx. 50-1,000 r/min.

e The throttle position sensor output voltage is 1.15 V or less.
e Actuator test by scan tool is not carried out.

Set Conditions o
Surge voltage of injector coil is not detected for 4 seconds.

e Open or shorted throttle position
sensor circuit, or loose connec-
tor.

o Engine control module failed.

e If a misfiring occurs while the engine is running, the engine speed suddenly changes.
e The engine control module checks for changes in the engine speed.

Range of Check, Set Conditions

e There are multiple cylinders for which the number of misfires for every 200 r/min of the
engine exceeds the specified number.

® There are multiple cylinders for which the number of misfires for every 1,000 r/min of
the engine exceeds the specified number.

DTC No. Title
Probable causes
PO300 Random Misfire Detected
Background e lIgnition system related part(s)

failed.

® Poor crankshaft position sensor
signal.

® Incorrect air-fuel ratio.

e Low compression pressure.

e Engine control module failed.
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DTC No. Title
Probable causes
PO301 - : ; Cof
PO306 Cylinder-I - Cylinder-6 Misfire Detected
Background e Ignition system related part(s)

o If a misfiring occurs while the engine is running, the engine speed suddenly changes.
e The engine control module checks for changes in the engine speed.

Range of Check, Set Conditions

The number of misfires for every 200 r/min of the engine exceeds the specified number (single
cylinder).

The number of misfires for every 1,000 r/min of the engine exceeds the specified number (single
cylinder).

failed.
e Engine control module failed.

DTC No. Title
Probable causes
P0O325 Knock Sensor 1 Circuit Malfunction
Background e Knock sensor failed.

e The knock sensor converts the vibration of the cylinder block into a voltage and outputs
it. If there is a malfunction of the knock sensor, the voltage output will not change.
e The engine control module checks whether the voltage output changes.

Range of Check

e Ignition switch: ON

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

e Engine speed is approx. 2,000 r/min or more.

Set Conditions
e The changes in the knock sensor output voltage (knock sensor peak voltage at each
1/2 revolution of the crankshaft) is less than 0.06 V for 200 times in succession.

e Open or shorted knock sensor
circuit, or loose connector
e Engine control module failed.

DTC No. Title
Probable causes
P0O335 Crankshaft Position Sensor Circuit Malfunction
Background e Crankshaft position sensor

e When the engine is running, the crankshaft position sensor outputs a pulse signal.
e The engine control module checks whether the pulse signal is input while the engine
cranking.

Range of Check
Engine is cranking.

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

failed.

is « Open or shorted crankshaft
position sensor circuit, or loose
connector.

e Engine control module failed.

DTC No. Title

PO340 /Camshaft Position Sensor Circuit Malfunction

Probable causes

Background
¢ When the engine is running, the camshaft position sensor outputs a pulse signal.
e The engine control module checks whether the pulse signal is input.

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

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

e Camshaft position sensor failed.

e Open or shorted camshaft
position sensor circuit, or loose
connector.

e Engine control module failed.
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e When the EGR solenoid switches from OFF to ON while the engine is running, EGR gas
flows.
e The engine control module checks how the EGR gas flow signal changes.

Range of Check, Set Conditions
The EGR gas flow signal changes little when the EGR solenoid switches from OFF to ON.

DTC No. Title
: . Probable causes
P0O400 Exhaust Gas Recirculation Flow Malfunction
Background ® EGR valve does not open.

o EGR control vacuum is too low.

e EGR solenoid failed.

e Open or shorted EGR solenoid
circuit, or loose connector.

e Manifold differential pressure
sensor failed.

® Engine control module failed.

e The engine control module checks current flows in the EGR solenoid drive circuit when
the solenoid is ON and OFF.

Range of Check, Set Conditions
® No surge voltage is detected even when the EGR solenoid is turned off.

DTC No. Title
Probable causes
P0O403 Exhaust Gas Recirculation Solenoid Malfunction
Background e EGR solenoid failed.

e Open or shorted EGR solenoid
circuit, or loose connector.
® Engine control module failed.

e The signal from the heated oxygen sensor which follows the catalytic converter differs
from that which precedes the catalytic converter. That is because the catalytic converter
purifies exhaust gas. When the catalytic converter has deteriorated, the signal from the
heated oxygen sensor which follows the catalytic converter becomes similar to that which
precedes the catalytic converter.

e The engine control module checks the outputs of the heated oxygen sensor signals.

Range of Check, Set Conditions
The relation between the signals from the heated oxygen sensors preceding (engine side) and
following the catalytic converter meets specified condition.

DTC No. Title
Probable causes
PO421 Warm Up Catalyst Efficiency Below Threshold (Bank 1)
Background e Catalytic converter deteriorated.

e Engine control module failed.

® The signal from the heated oxygen sensor which foilows the catalytic converter differs
from that which precedes the catalytic converter. That is because the catalytic converter
purifies exhaust gas. When the catalytic converter has deteriorated, the signal from the
heated oxygen sensor which follows the catalytic converter becomes similar to that which
precedes the catalytic converter.

e The engine control module checks the outputs of the heated oxygen sensor signals.

Range of Check, Set Conditions
The relation between the signals from the heated oxygen sensors preceding (engine side) and
following the catalytic converter meets specified condition.

DTC No. Title
Probable causes
P0431 Warm Up Catalyst Efficiency Below Threshold (Bank 2)
Background ‘ o Catalytic converter deteriorated.

e Engine control module failed.
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Probable causes

DTC No. Title
PO440 Evaporative Emission Control System Malfunction
Background

® The evaporative emission purge solenoid opens and closes while the engine is idling.
Then the fuel compensation value change according to whether the evaporative emission
canister emits purge air or not.

e The engine control module checks for this changes.

Range of Check, Set Conditions
When the evaporative emission purge solenoid opens and closes while the engine is idling the
changes in the fuel compensation value is lower than the specified amounts.

Evaporative emission purge
solenoid failed.

Open or shorted evaporative
emission purge solenoid circuit,
or loose connector.

Purge hose connection or
routing is defective.

Engine control module failed.

DTC No. Title
PO443 Evaporative Emission Control System Purge Control Probable causes
Valve Circuit Malfunction
Background e Evaporative emission purge

The engine control module checks whether current flows in the evaporative emission purge
solenoid drive circuit when the solenoid is driven.

Range of Check, Set Conditions
Even though the evaporative emission purge solenoid has switched from OFF to ON, current
does not flow to the coil for 4 seconds.

solenoid failed.

Open or shorted evaporative
emission purge solenoid circuit,
or loose connector.

Engine control module failed.

DTC No. Title
Probable causes
PO500 | Vehicle Speed Sensor Malfunction
Background ¢ Vehicle speed sensor failed.

e The vehicle speed sensor outputs a pulse signal while the vehicle is driven.
e The engine control module checks whether the pulse signal is output.

Range of Check

e Ignition switch: ON

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

e Closed throttle position switch: OFF

e Engine speed is 3,000 r/min or more.

e Driving under high engine load conditions.

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

Open or shorted vehicle speed
sensor circuit, or loose connec-
tor.

Engine control module failed.

DTC No. Title
Probable causes
PO505 |Idle Control System Malfunction
Background o |dle air control motor failed.

o If there is a malfunction of the IAC system, the actual engine speed will not be identical
to the target engine speed.

e The engine control module checks the difference between the actual engine speed and
the target engine speed.

Range of Check, Set Conditions
After the engine has warmed up, the difference between the actual engine speed and the target
engine speed exceeds the specified value.

o Open or shorted idle air control

motor circuit, or loose connector.
Engine control module failed.
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o While the engine is idling without pressing the accelerator pedal, “ON" signal can be input
from the closed throttle position switch to the engine control module.
e The engine control module is used for checking the input signal during the engine idling.

Range of Check

e The vehicle is under stopping, however, the vehicle should have been driven at speed
on or over 30 km/h at least one time before the vehicle is stopped.

e The engine speed is approx. 800 r/min or below.

Set Conditions ] . )
e “OFF” signal was input from the closed throttle position switch for 2 seconds.

DTC No. Title
Probable causes
PO51 0 Closed Throttle Position Switch Malfunction
Background e Closed throttle position switch

failed.

Open or shorted closed throttle
position switch circuit, or loose
connector.

Engine control module failed.

o When a malfunction of the park/neutral position switch is detected, the transaxle control
module outputs a malfunction signal to the engine control module.

Range of Check, Set Conditions
e The park/neutral position switch failure signal is input to the engine control module.

DTC No. Title
PO705 Transmission Range Sensor Circuit Malfunction Probable causes
(RPNDL Input)
Background e Park/neutral position switch

failed.

Open or shorted park/neutral
position switch circuit, or loose
connector.

Engine control module failed.

e When a malfunction of the fluid temperature sensor is detected, the transaxle control module
outputs a malfunction signal to the engine control module.

Range of Check, Set Conditions
o The fluid temperature sensor failure signal is input to the engine control module.

DTC No. Title
po71 0 |Transmission Fluid Temperature Sensor Circuit Probable causes
Malfunction
Background e Oil temperature sensor failed.

Open or shorted temperature
sensor circuit, or loose connec-
tor.

Engine control module failed.

e The engine control module always monitors the intake air amount to check if the engine
is in overboosted condition.

e When the engine control module judges that the engine is in an overboosted condition,
it cuts off the fuel supply to protect the engine.

Range of Check, Set Conditions
e A condition where the fuel supply is to be shut off is detected.

DTC No. Title
Probable causes
P1103 | Turbocharger Waste Gate Actuator Malfunction
Background ¢ Turbocharger waste gate actua-

tor failed.

Boost pressure control system
failed.

Engine control module failed.
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DTC No. Title
Probable causes
P1104 |Turbochager Waste Gate Solenoid Malfunction
Background e Turbocharger waste gate sole-

The engine control module checks current flows in the turbocharger waste gate solenoid drive
circuit when the solenoid is ON and OFF.

Range of Check, Set Conditions
No surge voltage is detected when the turbocharger waste gate solenoid is turned off.

noid failed.

e Open or shorted turbocharger

waste gate solenoid circuit, or
loose connector.

e ‘Engine control module failed.

DTC No. Title
Probable causes
P1105 Fuel Pressure Solenoid Malfunction
Background e Fuel pressure solenoid failed.

The engine control module checks current flows in the fuel pressure solenoid drive circuit when
the solenoid is ON and OFF.

Range of Check, Set Conditions
No surge voltage is detected when the fuel pressure solenoid is turned off.

e Open or shorted fuel pressure
solenoid circuit, or loose
connector.

e Engine control module failed.

DTC No. Title
Probable causes
P1300 |Ignition Timing Adjusting Circuit Malfunction
Background e Ignition timing adjusting signal

e If there is a short circuit in the line between the engine control module and the ignition
timing adjustment terminal, the line voltage will become low.
e The engine control module checks whether this occurs.

Range of Check
Ignition switch: ON

Set Conditions
The ignition timing adjusting signal wire is shorted to the ground.

wire circuit Is shorted to the
ground. )
e Engine control module failed.

DTC No. Title
p1ago | Manifold Differential Pressure Sensor Circuit Probable causes
Malfunction
Background e Manifold differential pressure

e The manifold differential pressure sensor outputs a voltage which corresponds to the negative
pressure in the intake manifold.

e The engine control module checks whether the voltage output by the manifold differential
pressure sensor is within a specified range.

Range of Check, Set Conditions

e After the engine has warmed up, it runs at low or medium load.

e The engine coolant temperature at the time of starting the engine is 18°C (654°F) or
more.

e The sensor output voltage is 4.5 V or more for 4 seconds, or the sensor output voltage
is 0.2 V or less for 4 seconds.

sensor failed.

e Open or shorted manifold
differential pressure sensor
circuit, or loose connector

e Engine control module failed.
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DTC No. Title

P1715 |PG Assy Malfunction

Probable causes

Background
e The transaxle control module monitors the pulse signals of the pulse generator “A” and

e When the pulse generators “A” and “B” are failed, the transaxle control module inputs
the pulse generator failed signal to the engine control module.

Range of Check
e Engine speed is approx. 500 r/min or more.
e Position of selector lever: Except “P” or “N”

Set Conditions ] ) ) )
The pulse generator failed signals were inputted from the transaxle control module to the engine

control module.

e Pulse generator failed.
e Engine control module failed.

| DTC No. | Title

P1750 |Solenoid Assy Malfunction

Probable causes

Background

e The transaxle control module monitors the torque converter clutch solenoid, shift control
solenoid and pressure control solenoid.

e When some one of these solenoids failed, the transaxle control module inputs these failed
signals to the engine control module.

Range of Check
e Engine speed is approx. 500 r/min or more.
e Position of selector lever: Except “P” or “N”

Set Conditions
The failed signals of the torque converter clutch solenoid, shift control solenoid or pressure
control solenoid were inputted from the transaxle control module to the engine control module.

Torqgue converter clutch sole-
noid failed.

Shift control solenoid failed.
Pressure control solenoid failed.
Engine control module failed.
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LIST OF FAIL-SAFE/BACK-UP FUNCTIONS

When the failure of a major sensor is detected by the on-board diagnostics, the preset control logic
provides controls to assure safe operation of the vehicle.

U

Trouble item

Controls to be provided in the event of trouble

Volume air flow
sensor

(1) Based on throttle position sensor (TPS) signal and engine speed signal (crank angle sensor
signal), basic driving time of injectors and basic ignition timing is read from the preset
map.

(2) Idle air control motor fixed at predetermined position, and no idling speed control achieved

Intake air temper-
ature sensor

Controls provided on the assumption that intake air temperature is 25°C (77°F)

Throttle position
sensor (TPS)

No additional fuel injection provided on the basis of throttle position sensor signal at acceleration

Engine coolant
temperature sen-
sor

Controls provided on the assumption that engine coolant temperature is 80°C (176°F) (Even if
the sensor signal returns to normal, this control mode is retained until the ignition switch is set to
OFF.)

Camshaft
position sensor

(1) Fuel injected into the cylinders in the order I-2-3-4-5-6 with irregular timing
(Provided that no No.1 cylinder top dead center position has been detected since the
ignition switch was placed in the ON position)

(2) Fuel cut 4 seconds after a failure was detected
(Provided that no No.1 cylinder top dead center position has been detected since the
ignition switch was placed in the ON position)

Barometric pres-
sure sensor

Controls provided on the assumption that barometric pressure is 101kPa (760 mmHg) (sea level)

Knock sensor

Ignition timing is changed from that for premium gasoline to that for regular gasoline.

Ignition coil and
ignition power
transistor unit

Fuel cut for cylinders whose ignition signal is abnormal

Induction control
valve position
sensor

<Non Turbo>

The induction control valve is driven to full open position.

Communication
line with trans-
mission control
module <A/T>

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

Heated oxygen
sensor (front)

No air-fuel ratio closed loop control achieved

Heated oxygen
sensor (rear)

Only signals of oxygen sensor (front) installed upstream of catalyst are used, and the air-fuel ratio
feedback control (closed loop control) is not performed.

Misfire detection

The ECM stops supplying fuel to the cylinder with the highest misfiring rate if a misfiring that could
damage the catalytic converter is detected.
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<Up to 1993 modeis>
%) o E
=

Scan tool

/——/ (M 8991502) 220F0164

Data link
--J_____ connector
e

ﬂ”o‘\\
O \\ Z7FU0999

[— MFI diagnosis
1 l

L Ground

READ OUT OF DIAGNOSTIC TROUBLE CODE

Caution

(1) When battery voltage is low, no detection of failure
is possible. Be sure to check the battery for voltage
and other conditions before starting the test.

(2) Diagnostic item is erased if the battery or the engine
control module connector is disconnected. Do not
disconnect the battery before the diagnostic result
is completely read.

(3) Be sure to connect or disconnect the scan tool with
the ignition switch turned off. If the scan tool is
disconnected with the ignition switch placed in the
ON position, ABS diagnostic trouble code may be
stored and ABS warning lamp turned on.

WHEN USING THE SCAN TOOL [MULTI-USE TESTER
(MUT) <Up to 1993 models> or MUT-II <All models>]

(1) Connect the scan tool to the data link connector.

NOTE
Use adapter harness of MUT-Il to connect MUT-II to 1993
and earlier models.

(2) Turn the ignition switch to ON.

(3) Take a reading of the diagnostic output.

(4) Repair the problem location, referring to the diagnostic
chart.

(5) After turning the ignition switch once to OFF, turn it back
to ON.

(6) Erase the diagnostic trouble code.

(7) Recheck to be sure that the condition is normal.

WHEN USING THE VOLTMETER <UP TO 1993
MODELS>

(1) Connect an analog voltmeter to the diagnostic output
terminal (terminal 1) and ground terminal (terminal 12).
(2) Turn the ignition switch to ON.
(3) Read the diagnostic output indicated by the deflection
of the voltmeter pointer.
(4) Repair the problem location, referring to the diagnostic
chart.
(5) Erase the diagnostic trouble code by the following proce-
dure.
1) Turn the ignition switch to OFF.
2) After removing the battery cable from the battery termi-
nals for 10 seconds or more, reconnect the cable.
3) Turn the ignition switch to ON and take a reading
of the diagnostic output to check if a normal code
is output.
4) With the engine warmed up, idle the engine for approx.
15 minutes.
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WHEN USING THE CHECK ENGINE/MALFUNCTION
INDICATOR LAMP <1994 AND 1995 MODELS>

(1) Using the special tool, Diagnostic Trouble Code Check
Harness, ground the diagnostic test mode control terminal
(terminal 1) of the data link connector.

(2) Turn the ignition switch to ON.

(3) Read the diagnostic output by blinking of the check engine/
malfunction indicator lamp.

(4) Repair the problem location, referring to the diagnostic

12]af4[slel7]8]
(2 ol el ] 5o

g

chart.
27FU1468 (5) Erase the diagnostic trouble code by the following proce-
dure.
Check engine/malf 1) Turn the ignition switch to OFF.
tionecindiggtglrn?amg e 2) After removing the battery cable from the battery termi-

nals for 10 seconds or more, reconnect the cable.
3) With the engine warmed up, idle the engine for approx.
15 minutes.
4) Turn the ignition switch to ON and take a reading
of the diagnostic output to check if a normal code
iS output.

268F0011

Diagnostic result indication method when check engine/malfunction indicator lamp is used

Typical blinking, made while diagnostic trouble code is output Blinking when condition is normal

In case of diagnostic trouble code No.24

1.5second 0.5 second

0.5 second 0.5 second
3 i I I [ I

Light l Light ,
comes comes
- Light

Light ) goes
goges l_ Pause time _.I_ The number __| The number out

out 3 seconds of tens Positional of units
segnentation
2 seconds

Z6FU2060 Z6FU2061
TFU1657

NOTE

Other diagnostic items are also output by lamp blinking corresponding to the same code number as when scan
tool is used.

DIAGNOSIS BY DIAGNOSTIC TEST MODE I
(INCREASED SENSITIVITY)

(1) Using the scan tool, changeover the diagnostic test mode
of the engine control module to DIAGNOSTIC TEST
MODE Il (INCREASED SENSITIVITY).

(2) Road test the vehicle.

(3) Read the diagnostic trouble code in the same manner
as “READ OUT OF DIAGNOSTIC TROUBLE CODE” and
repair the malfunctioning part.

(4) Turn off the ignition switch once. Then turn it ON again.

NOTE

Turning OFF the ignition switch will cause the engine
control module to changeover the diagnostic test module
from the diagnostic test mode Il to the diagnostic test
mode |.

(5) Erase the diagnostic trouble code.
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13A-52

MULTIPORT FUEL INJECTION - Troubleshooting

CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

items Starting Starting idling Idling idling Reference
stability stability stability page (13A-)
Will not Fires up Idling Incorrect Engine
start and dies instability idle speed stall
Hard (rough
starting idling)

Power supply and ignition switch-IG 1(1) 65*1,1 932
Engine control module power around | 2(2) 71*1, 199*2
Fuel pump 3(3) LK) () 721, 2002
Volume air flow sensor 13 (11) 85*1,21 2*2
Intake air temperature sensor 5 88*1, 2152
Barometric pressure sensor 7 91*1, 217*2
Engine coolant temperature sensor (3) 6 (5) 1(1) 5(5) 93*1, 2192
Throttle position sensor 9g*1, 221*2
Closed throttle position switch 3(3) 2(2) 4 (4) 101*1, 223*2
Camshaft position sensor 5 (5) 7(7) 8(7) 103*1, 2252
Crankshaft position sensor 6 (6) 8(8) 9(8) 107*1, 2272
Ignition switch-ST <M/T> 4 (4) 3(4) 112*1, 229*2
o i e N Ta 7
Vehicle speed sensor 6 11741, 2312
Power steering pressure switch 3 121*1, 235*2
gcl)rrcéc])&gglcr)g;:? switch and compres 4 123*1, 2362
Knock sensor 125*1, 237*2
Electrical load switch 5 127*1, 238*2
Eg?omo;ggzeEZdels> 6 11(10) 12911, 240°2
Isr;c:LLc’E;g: 193:1;;0! valve position sen 1331, 242+2
Heated oxygen sensor 10 137*1, 2472
Injectors 8 (8) 2(2) 2(2) 33 144*1, 257*2
'(glz :r;;‘r"r’r"‘gt‘;'r’t"y‘gg; 4(5) 1(1) 8(3) 22) 1531, 263+2
:g:nition coil and ignition power transis- 7(7) 10(9) 158*1, 264*2
Evaporative emission purge solenoid 8 162*1, 268*2
EGR solenoid

:gzgfgrrgllaNo’\rlf?uTurgi)bi g;](;lr)rg»lg% | 1641, 269"
models>

Fuel pressure solenoid <Turbo> 6 9 12 166*1, 270*2
Zg{::;réagi: t\)»(/)a;ste gate control 169*1, 2712
Active exhaust control unit <Turbo> 173*1, 274*2
Variable induction control motor 174*3, 276%2
(DC motor) <Non Turbo>

Anti-lock braking signal <Turbo> 176*1, 277*2
Engine and transaxle total control 1771, 2782
signal <A/T>

Fuel pressure 5 (6) 4 (4 ) 7 (6) 180

NOTE

The numbers in the table indicates the check order for warm
engine. [Numbers in (} are for cold engine.]

® |: Up to 1995 Federal Non Turbo models and up to 1993

models

® 2: From 1994 models except Federal Non Turbo Up to 1995

models

' TSB Revision
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MULTIPORT FUEL INJECTION - Troubleshootina

13A-53

ltems Driving | Driving | Driving | Driving | Driving | Driving | Stop- Reference
ping page (13A-)

Hesita- | Poor Stum- Shock | Surge Knock- | Run-on

tion accel- ble ing (Die-

Sag eration seling)
Power supply and ignition switch-IG | I I 65*1, 193*2
Engine control module power ground | | | | | 717, 199*2
Fuel pump 111 M| ! ! \ | | 72*1, 200%2
Volume air flow sensor |12 (12) | I5G) 15(5) |4 ) | 8541, 212+2
Intake air temperature sensor 8 (8) 9(9) 2(2) 88*1, 215*2
Barometric pressure sensor 11 (11) | 11 (1) 3(3) 91*1,217*2
Engine coolant temperature sensor 10(10) | 10 (10) | 4 (4) 3(3) 93*1,219*2
Throttle position sensor 9(9) 3(3) 4 (4) 98*1, 221*2
Closed throttle position switch 101*1, 223*2
Camshaft position sensor 2(2) 103*1, 225*2
Crankshaft position sensor 3(3) 1071, 227*2
Ignition switch-ST <M/T> 112*1 229*2
:)%glli:gr? zflvvilttgr?;sA-I/—Ta:d Park/Neutral 1131, 2302
Vehicle speed sensor 6 117*1, 231*2
Power steering pressure switch 121*1, 235*2
,SAcl)rr (c::(l)qulr?orgllgg switch and compres- 123*1, 236*2
Knock sensor | 1 1 1(1) 125*1, 2372
Electrical load switch \ | | | | | 1271, 2382
Fan motor relay <From1 994 models> | ‘ I | 129*1, 2402
o fopey e Poston s 4wy e | ||| | 1o, 202
Heated oxygen sensor | | ! | 137*1, 247*2
Injectors 2@ 1l 2@ | 1 | B [ | 1441, 25772
e ar ool ot NN
tIgpition coil and ignition power transis- 12 (12) 1 (1) 5 (5) ‘ 158*1, 2642
Evaporative emission purge solenoid 162*1, 268*2
EGR solenoid
ZgzggglaNo':lf?uTrgng |T:Lrjcr>?ﬁ>1996 7(7) 6(6) 4 (4) 16471, 2692
models>
Fuel pressure solenoid <Turbo> 4 (4) 166*1, 270*2
-srcL)lltra%(c))(i:dhiErguerLo\;vaSte gate control 5(5) 169*1, 271 *2
Active exhaust control unit <Turbo> 6 (6) 8(8) 173*1, 274*2
vare o v | (| 7
Anti-lock braking signal <Turbo> 7 | 176*1, 277+
ES%T(Z Aa;_?c: transaxle total control 8(6) 5(5) 17741, 278*2
Fuel pressure 133) 3@ 12 20 | 180

NOTE

The numbers in the table indicates the check order for warm
engine. [Numbers in () are for cold engine.]

*1: Up to 1995 Federal Non Turbo models and up to 1993

models

*2: From 1994 models except Federal Non Turbo Up to 1995

models
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13A-54

MULTIPORT FUEL INJECTION - Troubleshooting

PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

Items Symptom

Won't star-| _ The starter is used to crank the engine, but there is no combustion within

(no initial combustion) the cylinders, and the engine won't start.

Starting Fires up and dies There is combustion within the cylinders, but then the engine soon stalls.

Hard starting Engine starts after cranking a while.

Hunting Engine speed doesn't remain constant; changes at idle.

Rough idle Usually, a judgement can be based upon the movement of the tachometer
pointer, and the vibration transmitted to the steering wheel, shift lever, body,
etc. This is called rough idle.

Is?gg%ity Incorrect idle speed The engine doesn't idle at the usual correct speed.

Engine stall (Die out) The engine stalls when the foot is taken from the accelerator pedal,
regardless of whether the vehicle is moving or not.

Engine stall (Pass out) The engine stalls when the accelerator pedal is depressed or while it is
being used.

Hesitation, Sag “Hesitation” is the delay in response of the vehicle speed (engine speed)
that occurs when the accelerator pedal is depressed in order to accelerate
from the speed at which the vehicle is now traveling, or a temporary drop
in vehicle speed (engine rpm) during such acceleration. Serious hesitation
is called “sag”. (Refer to Fig. 1)

Poor acceleration Poor acceleration is inability to obtain an acceleration corresponding to the
degree of throttle opening, even though acceleration is smooth, or the in-
ability to reach maximum speed.

Driving Stumble Engine rpm increase is delayed when the accelerator pedal is initially de-
pressed for acceleration from the stopped condition. (Refer to Fig. 2)

Shock The feeling of a comparatively large impact or vibration when the engine
is accelerated or decelerated.

Surge This is slight acceleration and deceleration feel usually occurred in steady,
light throttle cruise. Most notable under hight loads.

Knocking A sharp sound like a hammer striking the cylinder walls during driving and
which adversely affects driving.

Stoppin Run-on (Dieseling) Also called dieseling, this is a continued operation of the engine after the
pping ignition switch is turned off.

Fig. 1

Vehicle
speed

Hesitation

Normal A

Initial ,
accelerator / ,»* ¢
pedal / ’
depres- s
sion "L

A

Sag
7O

Fig. 2
b
Normal
Vehicle | |nitial
speed | accelerator ,
pedal /
depression X
AN
= Stumble
Time

Z1Fuo224
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MULTIPORT FUEL INJECTION — On-vehicle Service 13A-55

ON-VEHICLE SERVICE
BASIC IDLE SPEED ADJUSTMENT

NOTE

(1) The basic idle speed has been factory-adjusted with the
engine speed adjusting screw and does not normally re-
quire adjustment.

(2) If adjustment has been disturbed, or if the idle speed
is too high or it drops owing to application of air conditioning
load to the engine, perform the following step to make
adjustment.

(3) If the adjustment is required, first check that the ignition
plug, injector, idle air control motor, and compression pres-
sure are normal.

(1) Before starting the inspection and adjustment procedures,
set the vehicle in the following conditions:
e Engine coolant temperature: 80 to 95°C (176 to
203°F)
e Lights, electric cooling fan, accessories: OFF
e Transaxle: Neutral (P range on vehicles with automat-
ic transaxle)
e Steering wheel: Straightforward position
(2) Connect the scan tool to the data link connector (white).

NOTE
The connection of the scan tool grounds the diagnostic
test mode control terminal.

(3) If not using the scan tool, proceed as follows:
1) Insert a paper clip into the I-pin blue connector as
shown in the illustration.

2) Connect a primary-voltage-detecting tachometer to
the paper clip.

|/

Y7FU0935

1993 model:

3) Using a jumper wire, ground the diagnostic test mode
control terminal (terminal (10)) of the data link connec-
tor (white).

Diagnostic test mode
_ control terminal

20°
@) O\ \ Z7FU1000]
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13A-56

MULTIPORT FUEL INJECTION - On-vehicle Service

<From 1994 models> \J
. L

‘GBHUBBB
nmm_mmmm

/"i!ﬁ?‘..
Diagnostic test
Uﬁ mode control
) terminal

= MB991529 \ WFU1466

&
\‘ Ignition_timing

o ‘ adjusting connectol
|| (brown)

Z7FU0937

[T 9
\k } :E ; Z7FU0938

From 1994 models:

3) Use the special tool (Diagnostic Trouble Code Check
Harness) to ground the diagnostic test mode control
terminal (terminal (1)) of the data link connector
(16-pin).

(4) Remove the waterproof female connector from the ignition
timing adjusting connector (brown).

(5) Using a jumper wire, ground the ignition timing adjusting
terminal.

(6) Start the engine and run at idle.
(7) Check the basic idle speed.

Basic idle speed: 700 £ 50 rpm

NOTE

1. The engine speed may be low by 20 to 100 rpm
while the vehicle is new [distance driven approx. 500
km (300 miles) or less], but no adjustment is neces-
sary.

2. If the engine stalls or speed is low despite a sufficient
distance driven [approx. 500 km (300 miles) or more],
it is probably due to deposits on the throttle valve.
In this case, clean the throttle valve. (Refer to
P.13A-57.)

3. The tachometer should read 1/3 of the actual engine
speed. This means that the actual engine speed is
the tachometer reading multiplied by 3.

(8) If the basic idle speed is out of specification, adjust by
turning the engine speed adjusting screw.

NOTE

If the idle speed is higher than the standard value even
with engine speed adjusting screw fully tightened, check
to see if there is evidence of the closed throttle position
switch being moved. If the closed throttle position switch
seems to have been moved, adjust it. If it does not seem
to have been moved, there may be a leak caused by
deteriorated fast idle air valve (FIAV). In such a case,
replace the -throttle body.

(9) Turn the ignition switch OFF.

(10)When the scan tool has not been used, remove the jumper
wire from the diagnostic test mode control terminal.
(INRemove the jumper wire from the ignition timing adjusting

terminal and replace the connector back again.
(12)Start the engine again and run at idle for 10 minutes
to make sure that the engine runs at proper idle speed.

\ TSB Revision |




MULTIPORT FUEL INJECTION -= On-vehicle Service 13A-57

Z7FUI0627

Z7FU0629

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING

(1) Start the engine, warm it up until engine coolant tempera-
ture rises to 80°C (176°F), and stop the engine.

(2) Disconnect the air intake hose at the throttle body side.

(3) Put a plug in the inlet of bypass passage in the throttle

body.

Caution
Never allow cleaning agent to flow into the bypass
passage.

(4) Spray cleaning agent from the intake port of the throttle
body to the valve and leave as it is for 5 minutes or
0.

(5) Start the engine and race it several times. Then, run
it idle for approx. one minute.

NOTE

If the engine idle speed becomes unstable (and fails in
the worst case) after plugging the bypass passage, run
the engine with the throttle valve slightly opened.

(6) If the deposit cannot be removed from the throttle valve,
repeat steps (4) and (5).

(7) Disconnect the plug from the inlet of the bypass passage.

(8) Install the air intake hose.

(9) Use a scan tool to erase the diagnostic trouble code
or disconnect the battery ground cable for more than
10 seconds and then connect it again.

(10)Adjust the basic idle speed (speed adjusting screw). (Refer
to P. 13A-55.)

NOTE

If the engine hunts while it is idling after adjustment of
the basic idle speed, disconnect the negative cable from
the battery terminal for more than 10 seconds and then
idle the engine again.

CLOSED THROTTLE POSITION SWITCH AND
THROTTLE POSITION SENSOR (TPS)
ADJUSTMENT

(1) Connect the MUT-II to the diagnosis tester. If the MUT-II
is not used, carry out the following.
a. Disconnect the throttle position sensor connector.

b. Using jumper wires, connect an ohmmeter across
terminal (3) (closed throttle position switch) and
terminal (4) (sensor ground) of the throttle position
sensor.

TSB Revision




MULTIPORT FUEL INJECTION - On-vehicle Service

Engine
speed
adjusting
screw

\ Z7FU(\)930

lerminal (4)

(sensor ground) E::]

Terminal (2)
(sensor output)

position sensor

7 7FLI0A3Y

(2) Insert a 0.65-mm (.025 in.)-thick feeler gauge between
the fixed SAS and throttle lever.

(3) If the MUT-II is used, turn the ignition switch to ON position.
(Do not start the engine.)

(4) Loosen the throttle position sensor mounting bolts and
turn the throttle position sensor body fully counterclock-
wise.

(5) In this condition, check that the idle switch is ON (continuity
exists between terminals (3) and (4)).

(6) Slowly turn the throttle position sensor clockwise until
the idle switch is turned OFF (continuity between terminals
(3) and (4) disappears). Then, tighten the throttle position
sensor mounting bolt securely.

(7) If not using the scan tool, proceed as follows:

a. Disconnect the throttle position sensor connectors
and connect the special tool, Test Harness Set, be-
tween the disconnected connectors.

h. Connect a digital voltmeter between the throttle posi-
tion sensor terminal (2). (sensor output) and terminal
(4) (sensor ground).

c. Turn the ignition switch ON (but do not start the
engine).

(8) Check the throttle position sensor output voltage.

Standard value: 400-1,000 mV

(9) If the voltage is out of specification, check the throttle
position sensor and associated harnesses.

(IO)Remove the feeler gauge.

(INTurn the ignition switch OFF.
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MULTIPORT FUEL INJECTION -~ On-vehicle Service 13A-59

4

w/

]

/

"
Z7FU0933

FIXED SAS ADJUSTMENT

NOTE

(1) The fixed SAS has been factory-adjusted. Never attempt
to move it.

(2) Should it be out of proper adjustment, adjust by following
the procedure given below.

(1) Sufficiently slacken the accelerator cable.

(2) Loosen the lock nut on the fixed SAS.

(3) Sufficiently loosen the fixed SAS by turning it counterclock-
wise to fully close the throttle valve. -

(4) Tighten the fixed SAS slowly to find a point at which
it contacts the throttle lever (where the throttle valve starts
opening). From that point, tighten the fixed SAS further
114 tumns.

(5) Holding the fixed SAS to prevent it from turning, tighten
the lock nut securely.

(6) Adjust the accelerator cable tension. (Refer to P.17-4.)

(7) Adjust the basic idle speed. (Refer to P.13A-55.)

(8) Adjust the closed throttle position switch and throttle posi-
tion sensor (TPS). (Refer to P.13A-57.)
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MULTIPORT

13A-60

FUEL INJECTION

On-Vehicle Inspection of MFI

~ Components

ON-VEHICLE INSPECTION OF MFI COMPONENTS

<Up to 1995 Non Turbo Models for Federal and Up to 1993

Models>
COMPONENT LOCATION
Name Symbol Name - Symbol
Air-conditioning relay O Ignition coil (ignition power transistor) M
Air-conditioning switch G Ignition timing adjusting terminal Q
Camshaft position sensor a Injector K
Check engine/malfunction indicator lamp P Knock sensor T
Crankshaft position sensor D Multiport fuel injection (MFI) relay N
Diagnostic output terminal and diagnostic test R Park/Neutral position switch <A/T> |
mode control terminal
EGR solenoid <California — Non Turbo, Turbo> Z Power steering pressure switch H
EGR temperature sensor <California — Non Turbo, Y Resistor <Turbo> w
Turbo>
Engine control module S Throttle position sensor (with built-in closed throttle C
, position switch)
Engine coolant temperature sensor B Turbocharger waste gate solenoid <Turbo> U
Evaporative emission purge solenoid X Variable induction control motor (DC motor) (with J
built-in induction control valve position sensor)
<Non Turbo>
Fuel pressure solenoid <Turbo> \'% Vehicle speed sensor F
Heated oxygen sensor E Volume air flow sensor (with built-in intake air tem- A
perature sensor and barometric pressure sensor)
Idle air control motor (stepper motor) L

NOTE: The “Name” column is in alphabetical order.

VEX]z]UulvEERTH . WH]

A

(L]p}Blm]cC]

TN
Z7FU1002
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-61

n Volume air flow sensor E

— (with built-in intake air
=42 —— temperature sensor and
= barometric pressure sensor)
\

Engine coolant
temperature sensor

\/S// . >7FU0638
Throttle position sensor —> n <1992 models> w
(with built-in closed throttie )

position switch) [\ ) fomm =

ZTFU0941

Crankshaft
position
sensor

n <Frqn11_993 models> __ H<Non Turbo> *
" J./ Crankshaft
~ position sensor

| el <_

Z7FU1308 ‘ /\Y@
B <rurbo- Y F
I}

1
Heated oxygen sensor

<Mechanical Speedometer Type>
Vehicle speed sensor (reed switch)

. Heated oxygen

. sensor, right \

/ Heated oxygen
sensor, left

J ZIFU1004

Y68F0011
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MULTIPORT On-Vehicle Inspection of MFI
13A-62 FUEL INJECTION ~— Components

- eTr——TT—T—To p N
<Electrical Speedometer Type> | e U”Air-conditioningl‘ {
S N q == || gwitch )

" - .

i O o

I i e [O1

\ \ l,'——’"::_/—ﬂ\ i !
IR K S | 27FU1006

Power steering \
g pressure switch
O/

%Non Turbo> .

\-//\/\\/\

Z7FU0643

7 <

(DC moton), (with built-in induction
control valve position sensor) Z7FU0802| _ \ \ 2Z7FU0803

[l !dle air control m

Ignition coil
(ignition power
transistor)
Z7FU06438

of \e '\
Air-conditioning

/ relay
\

27FU0927
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MULTIPORT On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components

indicator lamp

Check engine/madlfunction

Diagnostic output terminal
and diagnostic test mode
control terminal

Wa ——CN
[ C @ ‘D\ ZZELIOat

Engine control
module

Z16F0292

Turbocharger waste
gate solenoid

2/ [/ rven

E‘w

Ignition timing =
adjusting terminal

’Eoiagnostic output terminal

and diagnostic test mode

control terminal 71670498

_—

Fue! pressure
solenoid

</ / Z7FU1008|

purge solenoid
~ [ /[ ziFutoo
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MULTIPORT On-Vehicle Inspection of MFI

13A-64 FUEL INJECTION ~ Components

Ec'la'iiféi—iii» '

o

EGR temperature sensor

Z7FU1010

n <1992 models> w

Crankshaft position sensor
(with built-in camshaft
position sensor)

AR COMPONENTS

g

Scan tool -
(MB991341)

Scan tool
/_— <MB991502> 7906184 ‘

- - A~ AN\ I
E<Cahforma — Non Turbo, Turbo> ~|

EGR solenoid

J / / / Z7FU1011

n <From 1993 models>
Camshaft position sensor

INSPECTION PROCEDURE

If any abnormality is found, check the body harness, corn-
ponents, etc. and repair as necessary.

(2) After repair, check again with the scan tool to make sure
that the input and output signals are now normal.

(3) Erase the diagnostic trouble code in memory.

(4) Disconnect the scan tool.

(5) Start the engine and perform running test, etc. to make
sure that the troubles have been corrected.

<Up to 1993 models> P~
v s %/5 Q0
/C( @ —— USING SCAN TOOL
ﬁ) ~~ , (1) Check by the data reading and actuator test function.
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MULTIPORT _ On-Vehicle Inspection of MFI
FUEL INJECTION Components

13A-65
POWER SUPPLY (MFI relay) AND IGNITION SWITCH-IG <Up to 1993 models>

lanition switch (IG)

#4  Equipment
side connector

] A Equipment
Engine control module MFI relay side connector
16F029: ' j=0 \
11213 la]s
‘ OFF ) 617181910
x5 (4 8

5

62

7FU0927

_ 12 A2
%% AW

Engine control module

P 7

Engine control module connector

Z7FyY0950

s I fof o fond .-

ololololo
= wl 2

ajvn|af™ =1L LY
TFUIST
Z7FU06S53

OPERATION

e While the ignition switch is on, battery power is supplied to the engine control module, the injector,

the volume air flow sensor, etc.

When the ignition switch is turned on, the battery voltage is applied from the ignition switch to the
engine control module, which then turns ON the power transistor to energize the MFI relay coil.

This turns ON the MFI relay switch and the power is supplied from the battery to the engine control
module through the MFI relay switch.

INSPECTION
Using Scan Tool

Function

Item No.

Data display

Check condition

Standard value

Data reading

16

Engine control module

power voltage

Ignition switch: ON

Battery voltage
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13A-66

MULTIPORT

FUEL INJECTION

On-Vehicle Inspection of MFI

~ Components

HARNESS INSPECTION

1_J Measure the ignition switch termi-
nal input voltage.
— put voltag
; @ Engine control module con-
g__ -0 nector: Disconnected —_> |2
® |gnition switch: ON
f 52 Battery voltage
[ | Repair the
\ Engine control % —>» hamess.
module harness (Ignition
1 side connector switch — 62)
- 20110427
2—] Measure the power supply volt-
v . ] age of the MFI relay.
A Hamess side 5 © e MFI relay connector: Discon-
connector L. o ted
) = necte > 3
(5] 4] 3[2]1 Battery voltage
109/ 8[7/6 =
Repair the
% -—>» harness.
y ‘Q' (Battery —
1 A10)
= Z7FU0S37
3 [ E”%i”le h°°""°' Check for an open-circuit, or a
e eratiosS | short-circuit to ground, between
the engine control moduie and the
A Harness —corfos) MFI relay. —> | 4
side_connector e Engine control module con-
Ve 4"% PR nector: Disconnected
®  MFI relay connector: Discon- :
k! l ] OK —> o
: (A8—-108)
Z7FUQ9351
Engine control module [
4 hargnesssideconnector Check'for_an open-circuit, or a
| short-circuit to ground between
the engine control module and the
= MFI relay. —>
/ e  MFI relay connector: Discon-
514] 3]2]1
q9]8|7|6 nected
ATforess i ® Engine control module con- Repair the
e . i
connector nector: Disconnected % LS h&ryefg. %)
Z7FU0468
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MULTIPORT _
FUEL INJECTION = Components

On-Vehicle Inspection of MFI

13A-67

(-85

of

01L0521

01 LO220
00002531

=)

Z7FU0469

12v

201 L0222

Z7FU0470

MULTIPORT FUEL INJECTION (MFI) RELAY INSPECTION

Caution

When applying battery voltage directly, make sure that
it is applied to correct terminal. Otherwise, the relay could
be damaged.

(1) Remove the MFi relay.

(2) Using jumper wires, connect terminal (10) of MFI relay
to battery (+) terminal and terminal (8) of MFI relay to
battery (-) terminal.

(3) Connecting and disconnecting the jumper wire to battery
(-) terminal, measure the voltage across terminals (4)
and (5) of the MFI relay.

: Voltage at ' Voltage at
| Jumper wire ‘ terminal 4 terminal 5 |
| Connected | B+ | B+ \
| Disconnected lov lov \

(4) Using jumper wires, connect terminal (9) of MFI relay
to battery (+) terminal and terminal (6) of MFIl relay to
battery (-) terminal.

(5) Connecting and disconnecting the jumper wire to battery
{(-) terminal, check the continuity across terminals (2)
and (3) of the MFI relay.

: Continuity across
Jumper  wire terminals 2 and 3
Connected Conductive
Disconnected Nonconductive

(6) Using jumper wires, connect terminal (3) of MFI relay
to battery (+) terminal and terminal (7) of MFI relay to
battery (-) terminal.

(7) Connecting and disconnecting the jumper wire to battery
(-) terminal, measure the voltage at terminal (2) of the
MFI relay.

Jumper wire Voltage at terminal 2
Connected B+
Disconnected oV

(8) Replace the MFI relay if any defect is evident.
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MULTIPORT On-Vehicle Inspection of MFI
13A-68

FUEL INJECTION — Components

POWER SUPPLY (MFI relay) AND IGNITION SWITCH IG <From 1994 models>

Battery

r y Illl]!]lln}:o—

Ignition switch [IG]

A Equipment side

- connector
[rom— 32.
[1]2]37]4]
5le]7
A4 A8 2
MFI
Engine control module relay A Eg;ﬂgi% rSlde
16F0292 e
1
— J
B 2 6
5 B
] £12 J\ 25 /\ 108 J\ 62
4 \V, \V, v Engine control
1 module
]
7FU0927 -
' Z1FU0807
Engine control module connector
Z7FU0653
TFUIS72

OPERATION
Refer to P.13A-65.

INSPECTION
Refer to P.13A-65.

| TSB Revision




MULTIPORT

FUEL

INJECTION ~—

On-Vehicle inspection of MFI

Components

13A-69

HARNESS INSPECTION

6

e MFI relay connector: Con-
nected
e Engine control module con-

1 rI]Engine C(?é‘tm' module | \Measure the ignition switch (IG)
amess side connector | terminal input voltage.
— e Engine control module con-
i3 0 nector: Disconnected —_ 2
r’_: Ignition switch OFF: O- V Repair the
| = Ignition switch ON: Battery harness.
=T voltage (Ignition
H JOD L % —> switch - 62)
or check the
1 ignition
_ 20110427 switch
2 | A Harness side Measure the power supply volt-
connector DD age of the MFI relav.
- 8 < - Ignition switch: OFF
32 - e MFI relay connector: Discon- —
';J ded = nected > |3
| Battery voltage
v ) Q Repair the
L % —r>» harness.
(Battery —
A4, A8)
Z1FU0B08
3 En%inle Cr?“trd Check for an open-circuit, or a
e natiesS | short-circuit to ground, between
A Hamness side — the engine control module and the
E MFI relay. U
connector = : —> (4
T \T e Engine control module con-
nector: Disconnected
Lelzlplel e MFI relay connector: Discon- Repair the
nected % —> harness.
b (A6-108)
Z1FU0809
4 ‘ IEngine control || Check for an open-circuit, or a
Im.gdule harntess short-circuit to ground between
SIA€ CONNECIOr | the engine control module and the
MFI relay.
—r>
o e MFI relav connector: Discon- OK 3
%E :E nected
. e Engine control module con- Repai
A Harness side D epair the
connector nector: Disconnected % —_> ?:;nefg' %)
Z6AF0050
5 Measure power voltage to the ac-
tuator.

AN

a3 ol 1 nector: Connected
8 7/6]5| Engine cranking: 8 V or higher Replace the
A Harness side '____J Engine racing: Battery voltage —> MFI relay or
connector = defective
engine con-
ZG6AF0051 trol module
TSB Revision J




MULTIPORT — On-Vehicle Inspection of MFI
FUEL INJECTION  Components

13A-70

MFI RELAY INSPECTION
(1) Remove the MFI relay.

(2) Check for continuity between MFI relay terminals. C
Terminal No.. Continuity
5-7 Conductive (approx. 90 Q)

6-8

Conductive (only one direc-
tion) .

(3) Using jumper wires, connect terminal (7) of MFI relay
to battery (+) terminal and terminal (5) of MFI relay to
battery (~) terminal.

Caution
If jumper leads are not connected properly the relay
will be damaged.

(4) Connecting and disconnecting the jumper wire to battery
(-) terminal, measure the voltage at terminal (1) of the
MFI relay.

Z9FU0010

Jumper wire Voltage
B+

oV

Connected

Z9FU0018

Disconnected

(5) Using jumper wires, connect terminal (8) of MFI relay
to battery (+) terminal and terminal (6) of MFI relay to
battery (-) terminal.

(6) Connecting and disconnecting the jumper wire to battery
(-) terminal, check the continuity across terminals (2)
and (4) (or (3) and (4)) of the MFI relay.

-]

~ikod
o[>

13,199
po2l oM

N

Z9FU0019

Jumper wire

Continuity across
terminals 2 and 4

Continuity across
terminals 3 and 4

Connected

Conductive (0 Q)

Conductive (0 Q)

Disconnected

Nonconductive
(= €2)

Nonconductive
(= Q)

(7) Replace the MFI relay if any defect is evident.
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MULTIPORT _ On-Vehicle Inspection of MFI
FUEL INJECTION  Components

13A-71

ENGINE CONTROL MODULE POWER GROUND

Engine control module

ngine control module

16F0292

Engine control module connector

01A0191

P F==Y — =

L=

29

TFUIS73

OPERATION
Grounds the engine control module
TROUBLESHOOTING HINTS

TFU0653

If the ground wire of the engine control module is not connected securely to ground, the module will
( / not operate correctly.

HARNESS INSPECTION

1

Check for continuity of the ground
circuit.

side connector
201P0150

e Engine control module con-
nector: Disconnected —_—

\ harness.
. Engine control —T (13- Ground)
“  module harness

Repair the

(26 — Ground)

| TSB Revision




On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components

13A-72 MULTIPORT
FUEL PUMP <Up to 1993 Models - Non Turbo>
IO
Fuel pump

-

@ check terminal
\ w

A Equipment side
connector

/7
pump connector

\\ Fuel

03F0004

Ignition switch (iG1)

Ignition switch (ST)

A Harness side
connector

2
o
C Fuel pump

check
terminal harness

Engine control module

side connector

Engine control module connector

=Y

=

p= —— F==S= ==

B

=

O

—=|rolw| s

OPERATION

Z7FU0653

e Drives the fuel pump during cranking and engine operation.
e When the ignition switch is set to START, current flows from the ignition switch through the MFI

relay coil to ground. This turns on the MFI relay switch and drive power is supplied from the battery

through the MFI relay switch to the fuel pump.
e While the engine is running, the engine control module keeps the power transistor on and energizes

the MFI relay coil so that drive power is supplied to the fuel pump.

}TSB Revision

B Equipment side
connector
MFl relay 1X2)3)
4&81 Fuel
N pump
ﬁ}' OFF B Equipment side
connector

\

(

: (B

F
2<U)

(sX4

23EL1603

00

Z7FU0952

TFUIS74

N




MULTIPORT _
FUEL INJECTION Components

On-Vehicle Inspection of MFI

13A-73

INSPECTION
Using Scan Tool

Function Item No. Drive Check condition

Check content

Normal state

Actuator test| 07 Fuel pump is|e Engine cranking
driven to cir-| ¢  Forced drive of fuel

culate fuel pump
Check is made for
above two conditions

Hold return hose with
fingers to feel pulsation

indicating fuel flow

Pulsation is felt

Listen to pump operat-
ing sound near fuel tank

Operating sound
is heard

HARNESS INSPECTION

v .. | Check the fuel pump.
|== check terminal ~ | o

=

ate the pump.

Apply battery voltage to the
checking terminal and oper-

o, 4

oK > [2

circuit.

connected

Check for continuity of the ground

¢ Fuel pump connector: Dis-

—-> 3

B Harness side -
connector

Z 7FU0955

Repair the
% —+>» harness.
(RO —
Ground)
Check for continuity between the
fuel pump and the checking termi-
nal.
e Fuel pump connector: Dis- —3> |4
connected '
Repair the
—3» harness.
. (B1 -Cl)

I TSB Revision




MULTIPORT

On-Vehicle Inspection of MFI

13A-74 FUEL INJECTION ~ Components
4 | Check for continuity between the
— checking terminal and the MFI
c relay terminals.

e MFI relay connector: Discon- —> | 5
nected OK
® Fuel pump connector: Dis-
i C; b connected Repair the
—+>» harness.
199/ 8[7] 6 (A2-C1)
= A Harness side
connectorm:uom 3
5 ' A "c'grr‘ggitsofide Measure the power supply volt-
age of the MFl relay.
o MFI relay connector: Discon- —> |6
nected ;
A —\ e Ignition switch: START (when E:r;:]aelgsthe
SEEEL e o e s QYK 1> (o
® Ignition switch: when — .
6 checked) sw:g{'\-[lG]
v 8 V or more (Ignition
kS \ switch-[ST]
Z7FU0474 - A%
6 Check for an open-circuit, or a
) — short-circuit to ground between
A Hamess side £ &l the MFI relay and the engine con- -
cannector trol module
° | —> Cl
IGREER ® MFI relay connector: Discon-
LEERE nected
tidol. e Engine control module con- Repair the
Engine control nector: Disconnected > harness
module har- (A7—8)l
ness side
= = connector
Z7FUQ475
7 Check for continuity of the ground
A Harness side circuit.

connector

(5]

5 4] 3[2[1

109) 8[7[6
|

Z7FU0476

e  MFI relay connector: Discon-
nected

8

Repair the
harness.
(A6 ~
Ground)

TSB Revision




MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components 13A-75

8 Check for an open-circuit, or a

short-circuit to ground between
5 the MFI relay and the fuel pump.
& PEERY e MFI relay connector: Discon- —t A
o8 76 nected :
A Marmess side e Fuel pump connector: Dis-

B Harness connector connected Repair the
side % -——3 harness.
connector 1 (A2-B1)

7FU0956

MFI RELAY INSPECTION
Refer to P.13A-67.

TSB Revision




MULTIPORT On-Vehicle Inspection of MFI
13A-76 FUEL INJECTION ~ Components

FUEL PUMP <From 1994 Model — Non Turbo>

/ AW QW] | \
Fuel pump e \\)

; ]
f: check terminal 6

!

/ \ Fuel pump connector
T roomer 03F0004

TFUORST

Ignition switch [IG]

A Harness side
connector ) ] B Equipment side
A Equipment side 7} MFI relay connector ) )
connector B Equipment side
< 1 2Y3 connector
L1{Ss
12{314 R Fuel 4 G @
5|6/7/8 el OFF pump
5717
. C Fuel p
Engine control check termmal ‘
module 8
Z7FU1360
Engine control module connector
i7FU06.53

TFUIS7S

OPERATION

e The fuel pump is driven when the engine is cranking and while the engine is running.

¢ When the engine is cranking and while the engine is running, the engine control module turns the
power transistor ON to the MFI relay coil. This causes the MFI relay switch to turn ON, and current
is supplied from the ignition switch via the MFI relay switch to drive the fuel pump.

W,

’ TSB Revision




MULTIPORT On-Vehicle Inspection of MFI

FUEL INJECTION — Components

13A-77

INSPECTION
Refer to P.13A-73.
. . HARNESS INSPECTION

1 N Check the fuel pump.
Fuel pump
\/ check terminal e Apply battery voltage to the
X ‘ checking terminal and oper-
- ate the pump.

Check the ground circuit of the
fuel pump.

Z9FU0024

e Fuel pump connector: Dis-
connected —> |3
B Harness side Repair the
connector % —-3 harness.
(B2 -
Ground)
Z7FU0954
C Check for continuity between the
fuel pump and the checking termi-
nal.
e Connector: Disconnected @ — ‘ 4 |
B Harness sidg 1 Repair the
connector - -3 harness.
’ (B1 -CI)
Z 7FUO0955
4 Check for continuity between the
fuel pump checking terminal and
the MFI relav terminals.
; I e MFI relay connector: Discon- —> | 5
43|21 nected
8/ 7/6!5 e Fuel pump connector: Dis-
A Harness side connected Repair the
connector % ~>» harness.
(Al -CI)

l TSB Revision




MULTIPORT On-Vehicle Inspection of MFI
13A-78 FUEL INJECTION ~ Components
5 Measure the power supply volt-
= ] age of the MFI relay.
B o e Control relay connector: Dis- —
ZEBE N connected > |6
IEREE Ignition switch OFF: O-l V ! Repair the
, 4 ] Ignition switch ON: Battery — [ harness.
voltage % —+3 (Ignition
A Harness side ’ switch = A7)
= or check the
connector ignition
Z9FU0023 switch.
_s_l Engine control | Check for an open-circuit, or a
;?gg“égnnaeggfs short-circuit, to ground between
the MFI relay and the engine con-
A Hamess side trol module.- _> | 7
connector *  MFI relay connector: Discon-
nected
Irg :;(25 % e Engine control module con- Repair the
nector: Disconnected % —L> hamess.
_ (A5-8)
7—1 Check for an open-circuit, or a
short-circuit to ground, between
the MFI relay (for fuel pump) and
the fuel pump. —> 8
o  MFI relay (for fuel pump) con-
nector: Disconnected _
ﬁarnessside * F(L:J()er:ng(tzjt?dp connector: Dis- Repalr the
glamess side: connector % g ?Aalm—eé?)
sonnector =
Z7FU1437
8 I Measure the power supply volt-
age of the fuel pump.
e MFI relay connector: Con- /\
nected A
e Engine control, unit connec- /2 IOR)
NI tor: Connected
8]/ 716/5 A Engine cranking: 8 V or more MFI relay or
A Harness side Engine racing: Battery voltage % —r> engine
connector i COI’]'[I'O| mOd-
= ule is defec-
tive.

26FU1753

MFI RELAY INSPECTION
Refer to P.13A-70.
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-79

FUEL PUMP <Turbo>

&
_ Fbelmn% ¥ \(\/ C
/ check termlnal i

Fuel pump cir- /
/]

cuit resistor

Fuel pump relay Il

/9

N EXA ]

K VAN
Z16F0035

TSB Revision




MULTIPORT On-Vehicle Inspection of MFI
13A-80 FUEL INJECTION ~ Components

ignition switch [IG]

ignition switch [ST]

i

A Equipment side
9 34 MFlrelay

connector
(=]
—
2[3]4]s Lof L1 ' S
6(7]8119]10
_67\1/ OFF
A Harness side : \T/’
connector N
8 7 2T
g t |
D
Fuel pump
34 54 relayll b
Y man SN
1 [2]5]
SEL1003 OFF
e W
‘T' Equipment
side connector
L 4 2 d 4
1 E
Fuel pump [P
circuit
resistor  Equipment side3
(connector
1 2
Engine control module J\ 8A2
Engine control module connector
I SISt e Aoy -~
elo alolof™
7FU0653

>

B Equipment
side B Harness side
connector connector
Q)
r Y/ \
1 A 4 4 \5 Q
Y
Fuel
(")| pump
. SEL1603
¥ ©
1 K
Fuel pump

check terminal

Z7FU0959

7FU1576
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-81

OPERATION
MFI Relay Operation

e Drives the fuel pump during cranking and engine operation.
® When the ignition switch is set to START, current flows from the ignition switch through the MFI

relay coil to ground. This turns on the MFI relay switch and drive power is supplied from the battery
through the MFI relay switch to the fuel pump.

e While the engine is running, the engine control module keeps the power transistor on and energizes
the MFI relay coil so that drive power is supplied to the fuel pump.

Fuel Pump Relay Il Operation

e Change the fuel pump discharge in two stages by ON-OFF operation of the relay switch for fuel
pump relay II.

e If the amount of inlet air is small (the engine load is low), the engine control module turns on the
power transistor to energize the coil of fuel pump relay Il, sending drive power to the fuel pump
through the resistor. If the amount of inlet air is large (the engine load is high), the engine control
module turns off the power transistor to send drive power directly to the fuel pump without passing
through the resistor.

INSPECTION
Using Scan Tool
<Fuel Pump>

Function ltem No. | Operation Check condition Check item Normal condition
Actuator test| 07 Fuel pump is e Engine cranking Hold return hose with | Pulsation is felt
driven to cir-| ¢  Forced drive of fuel | fingers to feel pulsation
culate fuel pump indicating fuel flow
Check is made for , ,
ing sound near fuel tank | is heard

<Fuel Pump Relay II>

Function Item No. Operation Check condition Normal condition
Actuator test|13 Turn the fuel pump relay | Ignition switch: ON Operating sound is
Il from OFF to ON heard.

HARNESS INSPECTION

1 - (1 Fuel pu';np‘ Check the fuel pump.
\— check terminal | ® Apply battery voltage to the

- checking terminal and oper-
R (%@/K ate the pump. @ —> (4

Check the ground circuit of the
fuel pump.

e Fuel pump connector: Dis-
connected —> | 3

Repair the
% —+=3» harness.
(B2 -

Ground)

B Harness side
connector

Z7FU0954
TSB Revision




MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components

|

Z 7FU0955

B Harness side
connector

Check for continuity between the

fuel pump and the checking termi-

nal.

e Fuel pump connector: Dis-
connected

36

L\

4

Repair the
harness
(B1 -Cl)

E Harness side
connector

T

Z7FU0960

Check for continuity between the
«checking terminal and the fuel
pump relay I, and between the re-
sistor (for fuel pump).

e Fuel pump relay Il connector:

Disconnected

® ‘Resistor (for fuel pump) con-
nector: Disconnected

@ Fuel pump connector: Dis-
connected

X (R

5

Repair
the har-
ness.
(C1-D2)
(D2-E2)

Engine control
module harness
side connector

-

= Z7FU0961

D Harness side
connector

1 . .
Check for an open-circtit., ~n =

short-circuit to ground, between
ithe fuel pump relay Il and the en-

gine control module.

e  Fuel pump relay Il connector:

Disconnected
‘@ Engine control module con-

nector: Disconnected

6

Repair the
harness.
(D1-21)

R | RE®

— 1

6 E Harness side Check for continuity between the
connector fuel pump relay Il and the resistor
(for fuel bump).
o  Fuel pump relay Il connector: —
Disconnected > |7
e Resistor (for fuel pump) con-
nector: Disconnected Repair the
D Har- — harness.
Har- > (D4-E1)
side
connec-
tor Z7FU0962
7_' A Elgrf];l‘:i?oflde‘ "IT Measure the power supply volt- —~ \
age of the MFI relay.
L ®  MFI relay connector: Discon- @ —> | 8
=
E— D nected Repair the
o = e lIgnition switch: START (when harness
(5 4 3/2]1 checking A9) (Ignition
EEBEE e Ignition switch: ON (when % > sv%itch IG
% checking A3) —A3) el
; J . 8V or more (Ignition
1 switch
-
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MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components

13A-83

8 l .
A Harness side

connector

(5] 4] 3[2] 1
CEERE

Check for an open-circuit, or a

short-circuit to ground, between

the MFI relay and the engine con-

trol module.-

e MFI relay connector: Discon-
nected

> | 9

| S e Engine control module con- ;
Engine control nector: Disconnected S rl?:ﬁ]a;rsstlhe
harness side (A7-8)
L L connector
Z7FU0475
iJ D Harness side | Check for continuity between the
N~ connector MFI relay and the fuel pump relay
A Hamness side /\6\ —=glnl |
connector =5 (254 | o A relay connector: Discon- OK —~—3> (10
@) :@ nected :
(5 4] 3 2| 0 5 o  Fuel pumprelay Il connector:
[idd d7e Disconnected Repair the
% —>» harness.
(A2-D3)
= = (A2-D5)
2Z7FU0963
10 _ ‘Check for continuity of the ground
A Harness side X circuit.
con;ector e MFI relay connector: Discon-
nected —
(5! 4] 3]2] 1) 5@6 - |1
f1d 9f 8[7]e =/
1+ Q Q
' Repair the
% ~—+>» harness.
(A6 —
L Ground)

ZTFU047¢

11

Harness side
connector

D Harness

side
connector

Z7FU0964

Check for an open-circuit, or a

short-circuit to ground. between

the fuel pump relay Il and the fuel

pump.

e  Fuel pump relay Il connector:
Disconnected

e Fuel pump connector: Dis-
connected

> o

Repair the
> harness.
(B1-D2)

MFI RELAY INSPECTION
Refer to P.13A-67.
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MULTIPORT On-Vehicle Inspection of MFI
13A-84 FUEL INJECTION ~ Comaonents

FUEL PUMP RELAY Il
INSPECTION
(1) Remove fuel pump relay II.

(2) Use a jumper wire to connect terminal (3) of fuel pump

‘,\6\ relay Il and the positive terminal of the battery and use
another jumper wire to connect terminal (1) and the nega-

_@O tive terminal of the battery.

=& (3) With the jumper wire connected to and disconnected from

L‘—-—T the negative terminal of the battery, check the continuity

between terminals (2) and (5) of fuel pump relay Il and
between terminals (4) and (5) of fuel pump relay Il

Continuity between | Continuity between

Jumper wire terminals 2 and 5 terminals 4 and 5

Z7FU1042]

Connected No continuity Continuity present
Disconnected Continuity present No continuity

(4) Replace fuel pump relay Il if it is faulty.

FUEL PUMP CIRCUIT RESISTOR
INSPECTION
(1) Disconnect the connectors for the fuel pump circuit resis-
Fuel pump / tor.
circuit
resistor /1
/ Z7FLi1041
(2) Measure the resistance between the terminals.
E:u Standard value: 0.6-0.9 Q
S (3) If the resistance deviates from the standard value, replace
the fuel pump circuit resistor.
Z7FU1043
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-85

VOLUME AIR FLOW SENSOR

MFi relay

Volume air flow sensor
LT, (with built in intake air
fxfg ——temperature sensor and
g barometric pressure sensor’

Volume air flow sensor % A

Output frequency (Hz)
A

Airflow rate (liters/second)

.

162451

OPERATION

7FU0941 T }@
Y7 Y s 3
A Equipment side
connector
00000000 | J
A Harness side
connector
A 19 J 72 J 70
\v4
Engine
control
AT module
(8X7X6X5X4 X3 2X1) T
25€1L1803]
Z7FU0654

Engine control module connector

e

T o
w) e F

28 g

o olololoio|o|c|ol
e frofay

~3f~3[~3
Ot ol DI P (]

AR R A T A o)

7FU0653 7FU1577

e The volume air flow sensor located in the air cleaner converts the engine intake air volume into
a pulse signal of frequency proportional to the air volume and inputs it to the engine control module,
which then computes the fuel injection rate, etc. based on the input signal.

o The volume air flow sensor power is supplied from the MFI relay to the volume air flow sensor and
is grounded in the engine control module. The volume air flow sensor generates a pulse signal as
it repeatedly opens and closes between the 5 V voltage supplied from the engine control module

and ground.
TROUBLESHOOTING HINTS

Hint 1: If the engine stalls occasionally, crank the engine and shake the volume air flow sensor harness.
If the engine stalls, poor contact of the volume air flow sensor connector is suspected.

Hint 2: If the volume air flow sensor output frequency is other than 0 when the ignition switch is turned
on (but not starting the engine), faulty volume air flow sensor or engine control module is suspected.

Hint 3: If the engine can be run idle even though the volume air flow sensor output frequency is out
of specification, troubles are often found in other than the volume air flow sensor itself.

[Examples]

(1) Disturbed volume air flow in the air flow sensor
(Disconnected air duct, clogged air cleaner element)
(2) Poor combustion in the cylinder
(Faulty ignition plug, ignition cail, injector, incorrect compression pressure, etc.)
(3) Air leaking into the intake manifold through gap of gasket, etc.
(4) Loose EGR valve seat

TSB Revision




13A-86

MULTIPORT _
FUEL INJECTION = Components

On-Vehicle Inspection of MFI

INSPECTION

Using Scan Tool
<Volume Air Flow Sensor>

Neutral

Function ltem No. | Data display Check condition Engine state ‘ Standard value
Data reading | 12 Sensor air | ¢ Engine coolant | 700 rpm (Idle) 22-48 Hz
volume temperature: 80
(frequency) to 95°C (176 to
203" F) 2,000 rpm 50-90 <Non turbo>
e Lights and acces- 68—108 <Turbos"
sories: OFF
e Transaxle: Neu-
tral (P range for ) )
vehicle with A/T) Racing F(equenpy increases
e Steering wheel: with  racing

NOTE

When the vehicle is new [within initial operation of about 500 km (300 miles)], the volume air flow sensor output
frequency may be about 10% higher.

<Volume Air Flow Sensor Reset Signal>

Function Item No. | Data display Check conditions Engine conditions Standard value
Data list 34 Reset signal @ Engine warm up 700 rpm (Idle) ON
condition
2,000 rpm OFF
<Volumetric Efficiency>
Function Item No. | Data display Check condition Engine state Standard value
Data list 37 Volumetric ® Engine coolant tem- | 700 rpm (idle) 15-35%
efficiency perature: 80t0 95°C
(176 to 203°F)
e Lights, electric cool- -3E0°
ing fan and accesso- 2,000 rpm 15-35%
ry operation: OFF
e Transaxle: Neutral Raci . -
(P range for vehicle | nacing requency. In-
with A/T) 'creases Rith rac:
e Steering wheel: Ing
Neutral

Regular waveform

Z03A0203

Using Oscilloscope

(1) Run the engine at idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.
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MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Combonents

13A-87

HARNESS INSPECTION

1 Measure the power supply volt-
A Harness side E age.
connector § © e Connector: Disconnected 2
X 7X 6X5X4X3X 2X 1) & e Ignition switch: ON -T>
Battery voltage Repair the
ReTeNn harness
] % —> (A4~ Con-
trol relay) or
check the
- control
Z7FU0655 relay.
2 Measure the terminal voltage.
— N S 1 e Connector: Disconnected
[ eX X eXsXaXaX 2) 1) o e Ignition switch: ON
A Harness side |} g 48-52V —> | 3
connector
Repair the
% —+> harness.
(A3-70)
Z7Fl.l0=656
3 A Harness side Check for continuity of the ground
connector circuit.
00060000 e Connector: Disconnected
—_—>
Repair the
% ~——>» harness.
(A5-72)
Z7FU0657
4 Engine control | Check for continuity between the
A Harness si e\‘«(‘\’md“"? har- | volume air flow sensor and the
connector e \‘ ggr?rs\esétcc‘)er engine control unit.
TR ® Volume air flow sensor con- —_>
TS ] nector: Disconnected
e Engine control module con-
nector: Disconnected Repair the
% —+3>» harness.
| (A7-19)
- Tz7FU0745
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MULTIPORT

13A-88

_ On-Vehicle Inspection of MFI
FUEL INJECTION Components

INTAKE AIR TEMPERATURE SENSOR

Volume air flow sensor

(with built in intake air

&2 temperature sensor and

= barometric pressure sensor)
\ ,

7FU0941

Resistance

Temperature

162488

Output
voltage

Temperature

1621008

Intake air
temperature sensor

Z7FU0658

OPERATION

A Equipment side
connector

10000606000

Volume air flow
Sensor connector

A Harness side
connector

| EEEEREEN)

25E11803)

Intake air
_@_ temperature
sensor
N
A 74 5 ' 6
|

Engine control

N\ 72 »~52 module

Z7FU0659

5v

TFU1578

e The intake air temperature sensor converts the engine intake air temperature into a voltage and
inputs it to the engine control module, which then corrects the fuel injection rate, etc. based on the

input signal.

e The 5V power in the engine control module is supplied via a resistor in the module to the intake
air temperature sensor. Via the sensor which is a kind of resistor, it is grounded in the engine control
module. The intake air temperature sensor resistor has the characteristic of decreasing its resistance
decreases as the intake air temperature rises.

e The intake air temperature sensor terminal voltage increases or decreases as the sensor resistance
increases or decreases. Therefore, the intake air temperature sensor terminal voltage changes with
the intake air temperature, decreasing as the temperature rises.

TROUBLESHOOTING HINTS

The intake air temperature sensor senses the intake air temperature in the air cleaner so that it may
indicate a temperature different from outside temperature depending on engine operating state.

TSB Revision




MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-89
INSPECTION
Using Scan Tool
{ Function Item No. | Data display Check condition Intake air temperature Standard value
Data reading| 13 Sensor tem- | Ignition switch: ON or At =20°C (-4°F) -20°C
perature engine running
At 0°C (32°F) 0°C
At 20°C (68°F) 20°C
At 40°C (104°F) 40°C
At 80°C (176°F) 80°C

HARNESS INSPECTION

connector

1 A Harness side

00000000

Check for continuity of the ground
circuit.
e Connector: Disconnected

2

Repair the
% —>» harness.
(A5-72)

connector

2 A Harness side

000060000

Z7FU0660

Measure the power supply volt-
age.

® |Ignition switch: ON

e Connector: Disconnected

45-49V

oK —- 4\

Repair the
harness.
(A6-52)

oK —

side connector

Volume air flow sensor

Z7TFU0661

SENSOR INSPECTION

(1) Disconnect the volume air flow sensor connectors.
(2) Measure resistance between terminals (5) and (6).

Temperature [°C(°F)] Resistance (k)
0 (32) 6.0
20 (68) 2.7
80 (176) 0.4

TSB Revision




MULTIPORT On-Vehicle inspection of MFI
13A-90 FUEL INJECTION ~ Components

Intake air (3) Measure resistance while heating the sensor using a hair
temperature drier.
Temperature [°C (°F)] Resistance (kQ) \)

Higher Smaller

(4) If resistance does not decrease as heat increases or
the resistance remains unchanged, replace the volume
air flow sensor assembly.

Z7FU0662
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-91

BAROMETRIC PRESSURE SENSOR

Volume air flow sensor
— (with built-in intake air
N @ {emperature sensor and A Equipment side
/ 3 barometric pressure sensor) connector
/ j P S R Barometric pressure sensor
(00600060 ! P
Volume air flow
sensor connector
A Harness side -
connector
7710941 ¥
\/'1 T 2 V¥ 5
a ( @ Barometnc ‘O‘Q@A@AQ@:@AO}
pressure sensor ZSEL1803
o Engine controlmodule A 61 6 5 AT72
l] ® ¥aN Y
v &
”r
Z7FU0663 5V
Z7FU0664
Output voitage (V)
4 Engine control unit connector
/ 3L s jrafeo =y :guuuuuuﬂ ! 18 g
_/ i
2 > o slor >
L/ Z7FU0653
0 760
Barometric pressure [mmHg (in.Hg) (39) eciss TFISTS

OPERATION

e The barometric pressure sensor converts the barometric pressure into a voltage and inputs it to
the engine control module, which then corrects the fuel injection, rate, etc. based on the input signal.

e The 5 V power in the engine control module is supplied to the barometric pressure sensor. Through
the circuit in the sensor, it is grounded in the engine control module.

® The barometric pressure sensor output voltage which is proportional to the barometric pressure (absolute
pressure) is supplied to the engine control module.

N\
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MULTIPORT On-Vehicle Inspection of MFI
13A-92 FUEL INJECTION ~ Components
TROUBLESHOOTING HINTS
Hint 1: If the barometric pressure sensor is faulty, poor driveability is caused at high altitude, in particular.

Hint 2: If the pressure indication of the barometric pressure sensor drops significantly during high speed

driving, check the air cleaner for clogging.
INSPECTION
Using Scan Tool

At 600 m (1,969 ft.)

Function Item No. | Data display Check condition Altitude Standard value
Data reading 25 Sensor Ignition switch: ON At0Om (0 ft.) 101 kPa (760 mmHg)
pressure

95 kPa (710 mmHg)

At 1,200 m (3,937 ft.)

88 kPa (660 mmHg)

At 1,800 m (5,906 ft.)

81 kPa (610 mmHg)

HARNESS INSPECTION

1 A Harness side
connector

06000000

Check for continuity of the ground
circuit.

® Connector: Disconnected

-—-> 2

Repair the
% —3» harness.
) (A5~72)

000060000
A Harness side
connector .

27FU0665

Measure the power supply volt-
age of the barometric pressure
sensor.

e Connector: Disconnected
o |gnition switch: ON

4.8-5.2V

oK —> [3

Repair the
% —3» harness.
(Al -61)

3| A Harness side
connector

L 87X eX5X4X3X2X1)

ness side
connector

27FU0666

Engine control
module har-

Check for an open-circuit, or a

short-circuit to ground between

the engine control module and the

barometric pressure sensor.

® Volume air flow sensor con-
nector: Disconnected

e Engine control module con-
nector: Disconnected

OK)— o

Repair the
% —+>» harness.
(A2-65)
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-93

ENGINE COOLANT TEMPERATURE SENSOR <Up to 1993 models>

€4

Resistance P

Output
voltage

Engine coolant

temperature Coolant temperature
sensor R Coolant temperature
AN /) 1621008
Engine coolant
teniperaturesensor
A Equipment side
connector r@—
00)] Y2 ¥
Engine controlmodule /\ 7o J\ 63
Y
7
5V
Z7FU0667
TFU1580
OPERATION

The engine coolant temperature sensor converts the engine coolant temperature into a voltage and
inputs it to the engine control module, which then controls the fuel injection rate and fast idle speed
when the engine is cold based on the input signal.

The 5 V power in the engine control module is supplied via a resistor in the module to the engine
coolant temperature sensor. Through the sensor which is a kind of resistor, it is grounded in the
engine control module. The engine coolant temperature sensor resistor has the characteristic of decreas-
ing its resistance decreases as the coolant temperature rises.

The engine coolant temperature sensor terminal voltage increases or decreases as the sensor resistance
increases or decreases. Therefore, the engine coolant temperature sensor terminal voltage changes
with the coolant temperature, decreasing as the temperature rises.

TROUBLESHOOTING HINTS

If the fast idle speed is inadequate or the engine emits dark smoke during engine warm up operation,
the engine coolant temperature sensor is often faulty.

TSB Revision 1




MULTIPORT On-Vehicle Inspection of MFI

13A-94 FUEL INJECTION ~ Combonents

INSPECTION

Using Scan Tool

Function Item No. | Data display Check condition Coolant temperature Standard value \\J
Data reading| 21 Sensor Ignition switch: ON or |At -20°C (-4°F) -20°C
temperature | engine operating

At 0°C (32°F) 0°C
At 20°C (68°F) 20°C
At 40°C (104°F) 40°C
At 80°C (176°F) 80°C

HARNESS INSPECTION

p

A Harness side
connector

Check for continuity of the ground
circuit.

e Connector: Disconnected

—> | 2

Repair the
~>» harness.
(A2-72)
Z7FU0668
2 Measure the power supply volt-
2] — age.

A Harness side
connector

1

e Ignition switch: ON
Q 4549 v

e Connector: Disconnected

__) A

Repair the

—43 harness.
(Al -63)

2® || &%

Z7FUI0AL9
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MULTIPORT

On-Vehicle Inspection of MFI
P 13A-95

FUEL INJECTION ~ Components

ZTFU0670

SENSOR INSPECTION

(1) Remove engine coolant temperature sensor from the in-
take manifold.

(2) With temperature sensing portion of engine coolant tem-
perature sensor immersed in hot water, check resistance.

Z7FU0671

Temperature °C (°F) Resistance (kQ)
0 (32) 5.6
20 (68) 2.4
40 (104) 11
80 (176) 0.3

(3) If the resistance deviates from the standard value greatly
replace the sensor.

INSTALLATION
(1) Apply sealant to threaded portion.

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

(2) Install engine coolant temperature sensor and tighten
it to specified torque.

Sensor tightening torque: 30 Nm (22 ft.lbs.)
(3) Fasten harness connectors securely.
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13A-96

MULTIPORT -
FUEL INJECTION  Components

On-Vehicle Inspection of MFI

ENGINE COOLANT TEMPERATURE SENSOR <From 1994 models>

o\

Engine coolant

Resistance

N

output
voltage

temperature , Engine coolant temperature -
sensor > 162488 Engine coolant temperature
YN\ 4/ TFU0B38 1621006
Engine coolant
temperature sensor
- Y 2 Y 1
A Equipment side ,
connector I
A 72 N 63
Engine
control Y
module
7
Z9FU0106 ———
OPERATION

Refer to P.13A-93.
TROUBLESHOOTING HINTS
Refer to P.13A-93.
INSPECTION

Refer to P.13A-94.

HARNESS INSPECTION

1]
A Harness side
connector

Z9FUot2

Check for continuity of the ground
circuit.

e Engine coolant’ temperature
sensor connector: Discon-
nected

O«_

> | 2

Repair the
~>» harness.
(A2-72)
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MULTIPORT _ On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-97

Measure the impressed voltage.

e Engine control module con-
nector: Connected
e Ignition switch: ON

OO
Repair the
45-49 v % ——2 harness.
ﬁ (Al -63)

Z9FUON4

2
_ L] e Engine coolant temperature
A Harness side g O sensor connector: Discon-
connector nected —

-]
@

o

SENSOR INSPECTION
Refer to 13A-95.
INSTALLATION

Refer to 13A-95.
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MULTIPORT On-Vehicle Inspection of MFI
13A-98 FUEL INJECTION ~ Components

THROTTLE POSITION SENSOR

oL

A Equipment side \/)

o connector Throttle position sensor
[\ 0D00]

A Harness side
connector

. N
. - 4
e B
[ J
Pezzah) L ‘
7FU0929 b |.,'/ |
(4 302X1 D t

ZSEL1400]

i
Throttle position
sensor

Engine control module A 72 A &4 . 61

N

Y A
Terminal voltage (V)
[ ar <
5V
Z7FU0672
Engine control module connector
; \\ |
Minimum Maximum o SRS R[S @lsl u ‘
Throttle shaft turning angle : N = ~kle ‘
162461
7FU0653
7FU1SB2
OPERATION

e The throttle position sensor converts the throttle position opening into a voltage and inputs it to the
engine control module, which then controls the fuel injection based on the input signal.

e The 5V power in the engine control module is supplied to the throttle position sensor. Through
the resistor in the sensor, it is grounded in the engine control module.

e As the throttle valve shaft rotates from the idle position to wide open position, the resistance between
the variable resistor terminal of the throttle position sensor and the ground terminal increases. As
a result, the voltage at the throttle position sensor variable resistance terminal also increases.

TROUBLESHOOTING HINTS

Hint 1: The throttle position sensor signal is more important in the control of automatic transaxle than
in the engine control. Shifting shock and other troubles will be caused if this sensor is faulty.

Hint 2: If the output voltage of the throttle position sensor is out of specification, adjust the sensor and
check the voltage again. If there is an evidence of disturbed fixed SAS setting, adjust the fixed
SAS.
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MULTIPORT On-Vehicle Inspection of MF}

FUEL INJECTION ~ Components 13A-99
INSPECTION
Using Scan Tool
Function Item No. | Data display Check condition Throttle valve Standard value
Data reading | 14 Sensor Ignition switch: left ON | At idle position 300-1,000 mV
voltage for 15 seconds or more
Open slowly Increases with
valve opening
\ \ Open widely 4,500-5,500 mV
HARNESS INSPECTION
u Measure the power supply volt-
T age of the throttle position sensor.
B ¢ - Connector. disconnected
O e Ignition switch: ON —s | 2
(EE0 4852 V
[
A Hamess side | Repair the
connector % ~—+>» harness.
A1 (Al -61)
2Z6FUI241
2 Check for continuity of the ground ~
. circuit.
, e Connector: Disconnected 3
0CCO —
OEO0!
| A Hamess side
connector Repair the
% —>» harness.
4 (A4-72)
Z6FU1242
3 Engine control | Check for an open-circuit, or a
module hamess | short-circuit to ground between the
A Harness side side connector | enaine control module and the
connector throttie position sensor. —>
. o] e Throttle position sensor con-
nector: disconnected
e Engine control module connec- Repair the
R tor: Disconnected —1>  hamess
e Connector of any control mod- (A2—64$

ule which uses TPS output sig-
nals like ECM: Disconnected

T Z6FUI1243
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MULTIPORT

13A-100

On-Vehicle Inspection of MFI

FUEL INJECTION ~— Components

— AVtNAa L, T =

7~ Throttle position sensor \/
connector /\
(sensor side, front view) / ) /o

Z7FU0485

v
10060
VAN VARAE

it

Z7FU0673

SENSOR INSPECTION
(1) Disconnect the throttle position sensor connector.

(2) Measure resistance between terminal (4) (sensor ground)
and terminal (1) (sensor power).

Standard value: 3.5-6.5 kQ

(3) Connect a pointer type ohmmeter between terminal (4)
(sensor ground) and terminal (2) (sensor output).

(4) Operate the throttle valve slowly from the idle position
to the full open position and check that the resistance
changes smoothly in proportion with the throttle valve
opening angle.

(5) If the resistance is out of specification, or fails to change
smoothly, replace the throttle position sensor.

Throttle position sensor
installation torque: 2.0 Nm (1.5 ft.lbs.)

For the closed throttle position switch and throttle position
sensor adjusting procedure, refer to P.13A-57.

TSB Revision
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MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components

13A-101

CLOSED THROTTLE POSITION SWITCH

A e —=
_/— Throtfe position sensor
(Closed throttle position

)

7FU0929

Terminal voltage (V)

Engine control module

5v J:_
A
T 67 Y 72
Closed I
A Harness side throttle )
connector : .. position I
A Equipment side ¥ -°
s connector . Switch 43 L4
" v .
-5,5,5_,3_,1 ) NN I
_:?‘Wt‘" = .erAerA'
Throttle position
P ‘ ) sensor connector
(aX3X2(1

ZSEL1400

Throttle shaft turning angle

OPERATION

012092

Z7FU0674

7FU1583

e The closed throttle position switch senses whether the accelerator pedal is depressed or not, converts
it into high/low voltage and inputs the voltage to the engine control module, which then controls
the idle air control motor based on the input signal.

o The voltage in the engine control module is applied to the closed throttle position switch through
a resistor. When the accelerator pedal is released, the closed throttle position switch is turned on
to conduct the voltage to ground. This causes the closed throttle position switch terminal voltage

to go low from high.

TROUBLESHOOTING HINTS

If the closed throttle position switch harness and individual part check results are normal but the closed
throttle position switch output is abnormal, the following troubles are suspected.

(1) Poorly adjusted accelerator cable or auto-cruise control cable

(2) Poorly adjusted fixed SAS

INSPECTION
Using Scan Tool

ly)

Function ltem No. | Data display Check condition Throttle valve Normal indication
Data reading 26 Switch state | Ignition switch: ON At idle position 0] N
(check by operating ac-
celerator pedal repeated- Open a little OFE
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13A-102

MULTIPORT _
FUEL INJECTION Components

On-Vehicle Inspection of MFI

HARNESS INSPECTION

1]

A Harness side
connector D

Measure the power supply volt-
age of the closed throttle position
switch.

Pty 8 [a] ,
(4X X2 1A NS e Connector: Disconnected OK —> |2
‘ e Ignition switch: ON 3
TS 4V or more
Repair the
) % —+>» harness.
(A3-67)
Z7FU0675
2 Check for continuity of the ground ]
circuit.
® Connector: Disconnected .!
S - —>
Q@A@A !
| A Hamess side
connector Repair the
% —~>» harness.
4 ¥ (A4-72)
26FU1242

SENSOR INSPECTION

(1) With the accelerator pedal released, check to be sure
that the throttle valve lever or the fixed SAS is pushed.

NOTE
If it is not pushed, adjust the fixed SAS (Refer to P.13A-59.)

(2) Disconnect the throttle position sensor connector.

(3) Check the continuity across the throttle position sensor
connector terminal (4) (Sensor ground) and (3) (Closed
throttle position switch).

ZTrU0876

Accelerator pedal Continuity
Depressed Non-conductive (e )
Released Conductive (0 )

NOTE

If there is no continuity when the accelerator pedal is returned,
loosen the throttle-position sensor installation screw; then,
after turning all the way in the counterclockwise direction,
check again.

(4) Replace the throttle-position sensor (closed throttle posi-
tion switch incorporated) if there is a malfunction,

NOTE
For the closed throttle position switch and throttle position
sensor adjusting procedure, refer to P.13A-57.

TSB Revision




MULTIPORT — On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-103

CAMSHAFT POSITION SENSOR <1992 models>

MFI relay

Crankshaft position
sensor (with built-in
camshaft  position

Crankshaft position sensor 4 3

A [ i >
(I:Eg#r;pér;g?t side Camshaft position sensor

. 0060 “ #
: 3 X

7FU0942

| 4
VY 4 Y 2 Y 1
9 [P—Oscilio )
vi Output characteristic
No.1 No.4 ~
5 °
Engine control module ( 68
0 —
Time
Z7FU0677
5V
7FU0493

7FU1584

OPERATION

e The camshaft position sensor senses the top dead center on compression stroke of the No.1, No.3
and No.5 cylinders, converts it into a pulse signal and inputs it to the engine control module, which
then controls the fuel injection sequence, etc. based on the input signal.

o Power to the camshaft position sensor is supplied from the MFI relay and is grounded to the body.
The camshaft position sensor generates a pulse signal as it repeatedly connects and disconnects
between 5 V voltage supplied from the engine control module and ground.

TROUBLESHOOTING HINTS

Hint 1: If the camshaft position sensor does not function correctly, correct sequential injection is not
made so that the engine may stall, run irregularly at idle or fail to accelerate normally.

Hint 2: If the sensor outputs a pulse signal when the ignition switch is turned ON (with the engine not
running), a faulty camshaft position sensor or engine control module is suspected.
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MULTIPORT

On-Vehicle Inspection of MFI

13A-104 FUEL INJECTION ™ Components

5V

ov

Normal waveform

Z7FU0495

HARNESS INSPECTION

INSPECTION
Using Oscilloscope

(1) Run the engine at an idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.

1]
A Harness side
connector

(XXX 1)

Measure the power supply volt-
age.

e Connector: Disconnected
® [gnition: switch ON s 2
Battery voitage

Repair the
—=3>» harness.

) (A3 = MFI

relay)

2]
A Harness side

connector

VAN Y Y 4 ¥
i
(2X3X2(1)

Check for continuity of the ground
circuit

e Connector: Disconnected
> |3

Repair the
—>» harness.

! (A4 -

Ground)

3
J A Harness side :

connector 8 a

Z7FU0498

Check the voltage of the output
circuit

e Connector: Disconnected
e ignition switch: ON —_

48-52V
Repair the
% —>» harness.
(A1-68)
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-105

CAMSHAFT POSITION SENSOR <From 1993 models>

(\_/ Camshaft position sensor
MFI relay

N
N3

AN

Camshaft position sensor

A Equipment side
connector

A T A

pal

Ll
iy
yoa
NN\
N

NN

Engine control module A g8

0 -
l Time 5V
Z7FU0877
Engine control module connector Z6AF0054
TFU1S85
7FU0653
OPERATION

e The camshaft position sensor senses the top dead center on compression stroke, converts it into
a pulse signal and inputs it to the engine control module, which then controls the fuel injection sequence,
etc. based on the input signal.

e Power to the camshaft position sensor is supplied from the MFI relay and is grounded to the body.
The camshaft position sensor generates a pulse signal as it repeatedly connects and disconnects
between 5 V voltage supplied from the engine control module and ground.

TROUBLESHOOTING HINTS
Hint 1: If the camshaft position sensor does not function correctly, correct sequential injection is not
made so that the engine may stall, run irregularly at idle or fail to accelerate normally.

Hint 2: If the sensor outputs a pulse signal when the ignition switch is turned ON (with the engine not
running), a faulty camshaft position sensor or engine control module is suspected.

" INSPECTION
Refer to P.13A-104.
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MULTIPORT On-Vehicle Inspection of MFI
13A-106 FUEL INJECTION ~ Components

HARNESS INSPECTION

1_J Measure the power supply volt-
I [ age.
A Harness side |[B__ 9| e Connector: Disconnected
connector O e Ignition switch: ON —_— | 2
Battery voltage
Repair the
-Q % —>» harness.
1 ’ (A3 — MFI
2Z7FU1330 relay)
i.' Check for continuity of the ground
A Harness side circuit. _
connector e Connector: Disconnected
Pt —
een 3
Repair the
——3» harness.
(A1 -
Ground)

Measure the impressed voltage.
e Connector: Disconnected

i.' A Harness side

RR | RER

connector e Ignition switch: ON
4,8-52V
Repair the
—> harness.
(A2-68)

Z6AF00Q59
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-107

CRANKSHAFT POSITION SENSOR <1992 models>

= MFi relay
WA /\)-!?t
J—
Crankshatt position
Wi sensor Crankshaft position
N i § sensor A 3
A PGS A Equipment side —
e X o ® Crankshatft position
- \§& connectr i} ser_@i@p_@_
N 0060, “ “
. X, X
T 7FU0942
[ 4
) Output characteristic
Y 4 Yo Y 4
5
s l
0| Time
Q ~~
Z7FU0682 Engine control module A, 69
5v
7FU0493
7FUISEE
OPERATION

o The crankshaft position sensor senses the crank angle (piston position) of each cylinder, converts
it into a pulse signal and inputs it to the engine control module, which then controls the engine
speed and controls the fuel injection timing and ignition timing based on the input signal.

o Power to the crankshaft position sensor is supplied from the MFI relay and is grounded to the body.
The crankshaft position sensor generates a pulse signal as it repeatedly connects and disconnects
between 5 V voltage supplied from the engine control module and ground.

TROUBLESHOOTING HINTS

Hint 1: If unexpected shocks are felt during driving or the engine stalls suddenly during idling, shake
the crankshaft position sensor harness. If this causes the engine to stall, poor contact of the
sensor connector is suspected.

Hint 2: If the crankshaft position sensor outputs a pulse signal when the ignition switch is turned ON
(with the engine not running), a faulty crankshaft position sensor or engine control module is
suspected.

Hint 3: If the tachometer reads O rpm when the engine that has failed to start is cranked, faulty crankshaft
position sensor or broken timing belt is suspected.

Hint 4: If the tachometer reads O rpm when the engine that has failed to start is cranked, the primary
current of the ignition coil is not turned on and off. Therefore, troubles in the ignition circuit and
ignition coil or faulty ignition power transistor is suspected.

Hint 5: If the engine can be run at idle even though the crankshaft position sensor reading is out of
specification, troubles are often in other than the crankshaft position sensor.

[Examples]

(1) Faulty engine coolant temperature sensor
(2) Faulty idle air control motor

(3) Poorly adjusted reference idle speed
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MULTIPORT

; On-Vehicle Inspection of MFI
13A-108 FUEL INJECTION ~ Components
=
INSPECTION
Using Scan Tool
Function I;t\jec:n Data display Check condition Check content Normal state
Data reading | 22 Cranking ® Engine Cranking Compare cranking | Indicated speed to
speed ® Tachometer con-| speed and scan tool | agree

nected (check on | reading

and off of prima

current of ‘ignition

-coil by tachometer)

NOTE

(1) The tachometer indicates a third of the actual engine speed.
is the actual engine speed.
(2) When the tachometer is set to the 2-cylinder range, it indicates actual engine speed.

Therefore, 3 times the tachometer indication

Item

Function No.

Data display

Check condition

Coolant temperature

Standard value

Data reading 22

Idle speed

® Engine: Running at
idle
o Closed throttle posi-
tion switch: ON

At —20°C (—4°F)

1,300- 1,500 rpm

At 0°C (32°F)

1,250~ 1,450 rpm

At 20°C (68°F)

1,100-1,300 rpm

At 40°C (104°F)

950-1,150 rpm

At 80°C (176°F)

600-800 rpm

Using Oscilloscope

(1) Run the engine at idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.

JULTIHT

Normal waveform

Z7FU0500
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MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components

13A-109

HARNESS INSPECTION

1 Measure the power supply volt-
. age.
A E'Sﬁﬂ%i?of'de ® Connector: Disconnected
o0 2 ® Ignition switch: ON —> |2
Battery voltage
Repair the
% —+>» harness.
J ’ (A3 — MFI
4. relay)
Z7FU0496
2 I Check for continuity of the ground
A Harness side circuit. _
connector o Connector Disconnected
OO0 —> |3
y Repair the
% —>» harness.
’ (A4 -
Ground)

A Harness side
connector

Y7FU0498

Check the voltage of the output
circuit. :

o Connector: Disconnected
® Ignition switch: ON

4.8-52V

X (R

> deo

Repair the
—>» harness.
(A2-69)
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MULTIPORT _ On-Vehicle Inspection of MFI
13A-110 FUEL INJECTION ~ Components

CRANKSHAFT POSITION SENSOR <From 1993 models>

MFI relay
Crankshatft position
sensor Y NI
A Equipment side
connector + A

[/ N/ ]
(3)
A Harness side
connector

]

=<
/ Crankshaft position

Sensor connhector
/ B

yra

N\

-
vJ
NN
N

Engine contro!

1
\ 69

_ Z5EL1303| Mmodule /
| Time % i
Z7FU0682
Engine control module connector ‘ 5V
B P PRER SRR o Z6AF0060
ot - 7FU0653
TFU1587
OPERATION
Refer to P.13A-107.
TROUBLESHOOTING HINTS
Refer to P.13A-107.
INSPECTION
Refer to P.13A-108.
HARNESS INSPECTION
lj Measure the power supply volt-
A Harness side age.
connector e Connector: Disconnected
e |Ignition switch: ON —> |92
Battery voltage
Repair the
1 harness.
i % > (A3- MF
y, < relay)
Z7FU133]
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MULTIPORT On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components 13A-111
2 Check for continuity of the ground
A Harness side circuit.
connector e Connector: Disconnected
> | 3
. Repair the
% —>» harness.
(Al -
= Ground)

3_' A Harness side

connector

Measure the impressed voltage.
e Connector: Disconnected

® |gnition switch: ON
48-52V

Z6AF0064

AN

Repair the
—>» harness.
(A2-69)
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MULTIPORT On-Vehicle Inspection of MFI
13A-112 FUEL INJECTION ~ Components

IGNITION SWITCH-ST <M/T>
Ignition switch (ST)

Engine control module connector

— o a

ol Engine control .module A 51 71

o) Qoo NABY

% Z1FU0638

Z7FU0653

7TFU1588

OPERATION

e The ignition switch-ST inputs a high signal to the engine control module while the engine is cranking.
The engine control module provides fuel injection control, etc., at engine startup based on this signal.

e When the ignition switch is set to START, the battery voltage at cranking is applied through the
ignition switch to the engine control module, which detects that the engine is cranking.

INSPECTION
Using Scan Tool

Function Item No. ’ Data display Check condition Engine Normal indication
Data reading | 18 ' Switch state | ignition switch: ON Stop OFF
‘ Cranking ON
HARNESS INSPECTION
1—J Engine control | Measure the input voltage to the
3 module harness | engine control module. \)
side connector .
g O o Engine control module con-
=<0 nector: Disconnected —_> |2
a e Ignition switch: START
T~ 8 V or more
; — 57T Repair the
% ~>» harness.
(51 ~ Igni-
L tion
= Z6FU1258 | switch)
2_‘ Engine control Check for continuity of the ground
module harness —— circuit.
side connector e Engine control module con-
nector: Disconnected —>
Repair the
2 % -~ harness.
‘ (71 -
| Ground)
Z6FU1259
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MULTIPORT _ On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-113

IGNITION SWITCH-ST AND PARK/NEUTRAL POSITION SWITCH (PNP SWITCH)
<A/T — 1992 models>

Park/Neutral
position switch

Ignition switch (ST)

~ A Harness side
connector
Park/Neutral .
A A Eaui position S =H
quipment  switch ] =
side connector 8 R oA
c s Y
[1X2)3X4 Y516} R p =
228 Trsts
7FU0B44 D 4 6 5Y4131211]
Ve
Y 3 a2[11110(9)8Y 7]
[ ZSEL1000

Starter S Control J 51 J\71
terminal relay ’
’Eng%neéntrol module
Engine control module connector Z7FU0625
7FU0653

TFU1589

OPERATION

The ignition switch-ST inputs a high signal to the engine control module while the engine is cranking.
The engine control module provides fuel injection control, etc., at engine startup based on this signal.
When the ignition switch is set to START, the battery voltage at cranking is applied through the
ignition switch and park/neutral position switch to the engine control module, which detects that the
engine is cranking.

In case the selector lever is in a position other than the P/N range, the battery voltage is not applied
to the engine control module.

The park/neutral position switch converts the selector lever position (whether it is at the P/N range
or at others) into high/low voltage and inputs it to the engine control module, which then controls
the idle air control motor based on this signal.

The battery voltage in the engine control module is applied through a resistor to the park/neutral
position switch. When the selector lever is set to the P/N range, continuity is produced between
the park/neutral position switch terminal of the engine control module and ground through the starter
motor, thereby making the terminal voltage go low.

TROUBLESHOOTING HINTS
If the park/neutral position switch harness and individual part checked good but the park/neutral position

switch output is abnormal, poorly adjusted control cable is suspected.

| TSB Revision 1




13A-114

MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~— Components

INSPECTION
Using Scan Tool

IGNITION SWITCH-ST

Function Item No. | Data display Check condition Engine Normal indication
Data reading 18 Switch state | Ignition switch: ON stop OFF
Cranking ON

PARK/NEUTRAL POSITION SWITCH

@I

)
)|

]

51

L

Yo LO427

nected
® Select lever: P range
e Ignition switch: START

8V or more

Function Item No. | Data display Check condition Select lever position Normal indication
Data reading| 29 Shift position | Ignition switch: ON PorN PorN
D,2,LorR D,2,LorR
HARNESS INSPECTION
1 Measure the power supply volt-
age of the PNP switch.
A Harness side e Engine control module con-
connector nector: Disconnected > | 2
e PNP switch connector: Dis-
connected
e |[gnition switch: START Check
Battery voltage % —=3 the power
: supply
circuit.
Z01A0206
2 Measure the PNP switch terminal
input voltage.
A Harness side e Engine control module con-
connector IS nector: Connected —> | 3
s00000B e PNP switch connector: Dis-
: a6 connected
e |[gnition switch: ON Repair the
Battery voltage w —>» harness.
h (A8-7)
ZOiA0206
3 Engine control Measure the input voltage of engine
module hamess control module.
L side connector e Engine control module connec I
o tor: Disconnected _’_) fTOP}
Sy e PNP switch connector: Con- S
|

Replace
the engine
control
module

*7
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\_/ Park/Neutral

MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components 13A-115

IGNITION SWITCH-ST AND PARK/NEUTRAL POSITION SWITCH (PNP SWITCH)

<A/T — From 1993 models>

posmon switch

T@

7FU0644

connector

~
2 A Equipment side

lanition switch (ST)

|

Starter S MFI

terminal  relay J 51 A
Engine control
§ module
B
Z7FU1320
Engine control module connector
7FU0653
7FU1590

OPERATION

Refer to P.13A-113.
TROUBLESHOOTING HINTS
Refer to P.13A-113.
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13A-116

MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components

INSPECTION
Refer to P.13A-114.

HARNESS INSPECTION

1]

A Harness side
connector

Measure the power supply volt-
age.
e Engine control module con- /= \

nector: Disconnected ( -
e PNP switch connector: Dis- (OK >
|

connected
® [gnition switch: START

Battery voltage % —
[\

3

2

Check
the power
supply
circuit.

2 | A Harness side
connector

Check for continuity between the
PNP switch and engine control

module.
e Engine control module con- —_
nector: Disconnected OK

> | 3
Engine e PNP switch connector: Dis- >~—"
control connected :
module = | NOTE —1> E:ﬁ]a;rssthe
Qi%g]ess Insert the probes of the circuit tes- 3 ( A8—71j
connector ter into both ends of the harness. (A7-51)
Z9FU0269
3 Measure the impressed voltage
A Harness side | to the PNP switch.
connector B ,S e Engine control module con-
= nector: Connected —_
'O e PNP switch connector: Dis-
n connected
S e Ignition switch: ON Replace
J Battery voltage ~3>» the engine
1 . control
module.

Z9FU0268
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-117

VEHICLE SPEED SENSOR (Mechanical Speedometer Type)

Vehicle speed sensor
(reed switch) Enginecontrol module
, Speedometer
5V
A Equipment side %
connector =
66
Woa 104]\05 106[11}7‘70';'
109
Vehicle speed sensor
88F0011
Il:gLH\IHZ 1|3I114 1'5]116lﬂ7 A 109 (inside Speedometer)

Terminal voltage (V)

5 B Equipment side
| l l l l I ‘ L connector '@'
0 @52]53 5415556 ;;]l';;l ‘
_— >

59 64

B
@61]62 63]64 eslesﬁﬂ =

162478
Z7FU1436
Frequency (Hz)
4
Engine control module connector
—
Vehiclespeed [km/h (mph)] 7FU0653
182451

7FU1591

OPERATION

¢ The vehicle speed sensor which is located in the speedometer converts the vehicle speed into a
pulse signal and inputs it to the engine control module, which then provides the idle speed control,
etc. based on this signal.

e The vehicle speed sensor generates the vehicle speed signal by repeatedly opening and closing
between the voltage of about 5 V applied from the engine control module and ground using a reed
switch.

TROUBLESHOOTING HINTS

If there is an open or short circuit in the vehicle speed sensor signal circuit, the engine may stall when
the vehicle is decelerated to stop.

HARNESS INSPECTION

1 l — Check t_he yehicle spee.d sensor
output circuit for contlnwty.

e Engine control module con- ’
nector: Disconnected —>
e Move the vehicle.

I ] Continuity 2
Engine control Continuity -----
module harness No con- 'J—l_ru_\_]_.—l:'
= side connector tinuity -«—— One rotation
Z01A0508
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MULTIPORT On-Vehicle Inspection of MFI
13A-118 FUEL INJECTION ~ Components
i’ — Measure the power supply volt-
A Harness side age of the vehicle speed sensor.
connector g_ = e Connector: Disconnected
m 3 e Ignition switch: ON —> |3
] o | 45-49V ‘
[ola]

[117 118{115| 131124111110

e

Repair the
~3>» harness.

(A109-66)

3] -
B Harness side

connector

(== 2E ssEzli:llg

Ls7]sqss‘ szszfsi—sﬁ

Z7FU1438

Check for continuity of the ground
circuit.

® Connector: Disconnected

__

oK —

> fo

Repair the
~>» harness.
(B64 -
Ground)

SENSOR INSPECTION

Refer to GROUP 54 — Meters and Gauges.
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-119

VEHICLE SPEED SENSOR (Electrical Speedometer Type)

Ignition switch [IG] Engine control module

5V
A Equipment side :
connector
66
212F0050

Vehicle speed
sensor

162478 =

Frequency(Hz)

4 27FU1434

/

Engine control module connector

Vehicle speed [km/h (mph)]
162451

7FU0653
TFU1592

OPERATION

e The vehicle speed sensor, mounted directly to the speedometer driven gear of the transmission,
converts the vehicle speed to the pulse signal to be input to the engine control module. By this
signal, the engine control module performs idle speed control servo control.

o A voltage of approx. 5V is applied from the engine control module to the vehicle speed sensor output
terminal. By turning the power transistor ON and OFF, the vehicle speed sensor generates the pulse
signal.

TROUBLESHOOTING HINTS
Refer to P.13A-117.
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13A-120

MULTIPORT _
FUEL INJECTION Components

On-Vehicle Inspection of MFI

HARNESS INSPECTION

2

Measure the line voltage of the

. 1 vehicle speed sensor.
A l;igrmg;sorsude B O e Connector: Disconnected
~0 .. . X
=7 e Ignition switch: ON
Battery voltage
&
_—
ZIFU0969

oK —> [2

Repair the
w -——-3» harness.
¥ (A1 - Igni-

tion switch)

Engine control
module harness
side connector

Check the vehicle speed sensor
output circuit for continuity.

nector: Disconnected
e Ignition switch: ON
e Move the vehicle

Continuity

Continuity ----- 1
No Gor- - I

r_lLl
tinuity --——— One rotation

Z0 1 A0508

e Engine control module cono-ﬁ_\
ok — 42,

oK — [3

A Harness side
connector

Measure the power supply volt-
age of the vehicle speed sensor.
® Connector: Disconnected
® [gnition switch: ON

45-49V

Z7FU1442

—-> 4

Repair the
% —3» harness.
(A3—66)

4 l A Harness side

connector

Check for continuity of the ground
circuit.
e Connector: Disconnected

Z7FU1443

OK — 4

Repair the
oK —

harness.
(A2 -
Ground)

SENSOR INSPECTION

Refer to GROUP 54 - Meters and Gauges.
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~— Components

13A-121

POWER STEERING PRESSURE SWITCH

Power steering
pressure switch

TR

Engine control
module

107

Power steering
pressure switch A\ 1

. . /

700-2,000  1,500-2,000 Pressure [kPa (psi)] e
(100-284) {213-284) -

20110438

OPERATION

A Harness side
connector

D

Z7FU0536

7FU1593

o The power steering pressure switch converts presence/absence of power steering load into low/high
voltage and inputs it to the engine control module, which then controls the idle air control motor

based on this signal.

e The battery voltage in the engine control module is applied through a resistor to the power steering
pressure switch. Steering operation causes the power steering oil pressure to increase, turning the
switch on. As a result, continuity is produced between the battery voltage applied and ground. This
causes the power steering pressure terminal voltage to go from high to low.

TSB Revision J




13A-122

MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~— Components

INSPECTION
Using Scan Tool

Function ltem No. | Data display Check condition Steering wheel Normal indication
Data reading | 27 Switch state | Engine: Idling Steering wheel neutral | OFF
position (wheels
straight-ahead  direc-
tion)
Steering wheel half turn ON

Checking Oil Pressure

Steering wheel

Oil pump delivery pressure (ref. value)

Straight forward

700-1,200 kPa (100-171 psi)

Turned

1,500-2,000 kPa (213-284 psi)

HARNESS INSPECTION

l

A Harness side
connector

Measure the power supply volt-
age.

Battery voltage .

e Connector: Disconnected
e |[gnition switch: ON —>

Repair the
harness.

% > (A-107)

SENSOR INSPECTION
Refer to GROUP 37A — On-vehicle Service.

TSB
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MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components 13A-123
AIR CONDITIONING SWITCH AND COMPRESSOR CLUTCH RELAY
‘ (m—— ) ! I"r__f ] i R
J\\\i‘——‘{l—ﬁi ZJH Air conditioning ﬂ .[ -
Uh____—: switch ~ Battery
T i
. o Air conditioning
Air conditioning compressor lock
control unit controller
¢ Air Cénditioning b
compressor relay Dual pressure O? =
\ switch . N
P OFF § ON
— P
For
16F0030 20 115 22
Air conditioning
Engine control module compressor
Engine control module connector
Il o o Z7FU0966
et 7FU0653
TFU1594

OPERATION

e The air conditioning switch applies the battery voltage to the engine control module when the air
conditioning is turned on.

¢ When the air conditioning ON signal is input, the engine control module drives the idle air control
motor and turns ON the power transistor. As a result, the air conditioning power relay coil is energized
to turn on the relay switch, which activates the air compressor magnetic clutch.

TROUBLESHOOTING HINTS

If the air compressor magnet clutch is not activated when the air conditioning switch is turned on during
idling, faulty air conditioning control system is suspected.

INSPECTION
Using Scan Tool

AIR CONDITIONING S'WITCH

Function Item No.

Data display

Check condition

Air conditioning switch

Normal indication

Data reading | 28

Switch state

Engine: Idling (air corn-
pressor to be running

OFF

OFF

when air conditioning
switch is ON)

ON

ON
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MULTIPORT On-Vehicle Inspection of MFI
13A-124 FUEL INJECTION ~ Components 1

AIR CONDITIONING POWER RELAY

Function Item No. | Data display Check condition Air conditioning switch Normal indication
Data reading | 49 Air condition-| Engine: Idling after |OFF OFF (compressor \J
ing relay | warm-up clutch non-activa-
state tion)
ON ON (compressor
clutch activation)

HARNESS INSPECTION

l_l Measure the power supply volt-
age of the air conditioning circuit.

® Air conditioning switch: ON
® Engine control module con- —_
nector: Disconnected

e |gnition swiich: ON

0o

'l]]m

98 W)

JCTTO | e Dual air conditioning switch: Check the air
ON conditioning
‘ p =T circuit
Engine control module | Battery voltage '
1 harness side connector

Z7FU0695

AIR CONDITIONING INSPECTION
Refer to GROUP 55 — On-vehicle Service.
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Combonents 13A-125

KNOCKSENSOR

Engine control module

. Y- 58
A Equipment 1]
side  connector T{ .
L]
A1 42
|3 K
i [

0

llrb

Knock sensor

A Harness side Z7FU1075
connector

27FU0967

Engine control module connector

= o

O

ololal2, g et pt a O ir)
/\/’ - v 3 X

7FU0653
TFU1595

OPERATION
The knock sensor generates a voltage proportional to the magnitude of cylinder block vibration due to
knocking and inputs it to the engine control module. Based on this signal, the engine control module

provides retard control of the ignition timing.
TROUBLESHOOTING HINTS

When knocking occurs while driving under high-load conditions, the following problems are suspected
in addition to the knock sensor itself.

(1) Inappropriate ignition plug heat range

(2) Inappropriate gasoline
(3) Incorrectly adjusted reference ignition timing

|TSB Revision




MULTIPORT

13A-126

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components

HARNESS INSPECTION

Engine control
harness side
connector

=

A Harness side

Z7FU0906

Check for an open-circuit or a
short-circuit to ground, between
the engine control module and
knock sensor.

¢ Knock sensor connector: Dis-
connected

® Engine control module con-
nector: Disconnected

X (R

—> | 2

Repair the
harness.
(A1-58)

—>

connector —
2]

A Harness side
connector

Z6FU1302

Check for continuity of the ground
circuit.
® Connector: Disconnected

36

> Lo

Repair the
harness.
(A2 -
Ground)
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-127

ELECTRICAL LOAD SWITCH

\\_//
Defog{ Stop
ger light
relay | switch
~1
- Engine control q) ' .
module g
Rf/ 16F0292
24
Engine control module connector
Engine
e > olojolololofalelig|ziais 22 control
module
7FU0653 Z7FU0688
TFUI596
OPERATION

o The electrical load switch inputs ON/OFF state of the switch of equipment that consumes much power
during idling, namely, equipment with a large electrical load, to the engine control module. Based
on this signal, the engine control module controls the idle air control motor.

.o When the switch of equipment with a large electrical load is turned ON, the battery voltage is applied
L J/ to the engine control module to indicate that the equipment switch is turned ON.

INSPECTION
Using Scan Tool

Function ltem No. | Data display Check condition Equipment state Normal display
Data reading ! 33 Switch state | Operation of equipment. | Lighting switch only: OFF — ON
OFF OFF - ON
Rear defogger switch OFF — ON
only: OFF - ON
Brake pedal only: ON - OFF

Depressed — Released

TSB Revision




1.1_LA-1 28

HARNESS

MULTIPORT

_ On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components

8 O'DD

Measure the input voltage of en-
gine control module.
® Engine control module con-
nector: Disconnected
® Lighting switch: ON
(Tail light relay ON)

Battery voltage

> | 2

Check circuit

! pe——Ho

Engine control
module harness
side connector

Z7FU0689

(Defogger relay ON)
Battery voltage

' U Engine control > related to tail
module harness light relay
side connector

= 27FU0689

2 | Measure the input voltage of en-

] 4 gine control module.

5 © e Engine control module con-

<0 nector: Disconnected —_> |3

= e Defogger switch: ON

Check circuit
~> related to de-

fogger relay

i

Engine control
module harness
side connector

Z7FU0689

Measure the input voltage of en-

gine control module.

e Engine control module con-
nector: Disconnected

e Brake pedal: Depressed
(Stop light switch ON)

Battery voltage

R || 2R || 2

LA

Check circuit

—+->» related to

stoplight relay

TSB Revision




MULTIPORT — On-Venhicle Inspection of MFI
FUEL INJECTION ~ Components 13A-129

FAN MOTOR RELAY (RADIATOR, AIR CONDITIONING CONDENSER)
<From 1994 models>

N2 )

Condenser fan
motor relay
(Lo)

/\ ﬂh [\,

Radiator fan
.z motor relay
N |

IS
| (Hi)
L/ A |
Radiator fan
motor relay
(Lo)
<

16F0032 16F0030

Ignitionswitch (IG)

Radiator
fan motor

LT\ r.

Battery Air conditioner

compressor lock
controller

i o—%
—fo= &~ >Oo~0—

Con- To air conditioner

Radiator denser compressor
fan motor fan motor
A relay

P

N

(Lo) (Hi) [ (Lo)
Resistor
Condenser fan
[ motor
ECM 153

A6

Engine control module connector

Z7FU1366

- =" = ==

ol s jon
ISR NP o St et Ol olcol o Olrs

e T == ISR

Z7FU0653 7FU1597
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MULTIPORT On-Vehicle Inspection of MFI

13A-130 FUEL INJECTION ™ Components

OPERATION

The engine control module controls the radiator fan motor and condenser fan motor according to
the engine coolant temperature and vehicle speed via the power transistors (low speed side and
high speed side) in the module.

If the engine control unit turns ON the low speed side power transistor inside the module, the radiator
fan motor relay (Lo) coil operates to send driving power supply (for low speed rotation) from the
battery to the radiator fan motor.

If the air conditioner compressor lock controller outputs the air conditioner compressor driving power
supply, the current flows to the condenser fan motor relay (Lo).

The condenser fan motor relay (Lo) will operate to send driving power supply (for low speed rotation)
from the battery to the condenser fan motor.

If the engine control module turns ON the high speed side power transistor inside the unit, the radiator
fan motor relay (Hi) and condenser fan motor relay (Hi) will operate to send the driving power supply
(for high speed rotation) to the radiator fan motor and condenser fan motor.

INSPECTION
Using Scan Tool
Function ltem No. Drive content Check condition Normal state
Actuator test 20 Radiator fan motor and condenser fan | Ignition switch: | Radiator fan motor
’ motor are driven at high speeds. ON and condenser fan
fmotor rotate at high
speeds.
21 Radiator fan motor and condenser fan | Ignition switch: | Radiator fan motor
motor are driven at low speeds. ON and condenser fan
motor rotate at low
speeds.

HARNESS INSPECTION

Measure input voltage applied to
ECM.

e ECM connector: Discon-
nected —>
e Ignition switch: ON

Battery voltage
Check the
% —>» fan motor
[\ . .
ECM harness relay circuit
side connector

- Z6FU2008

FAN MOTOR RELAY INSPECTION
Refer to Radiator Check in GROUP 14 and Power Relay Check in GROUP 55.
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MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~— Components 13A"131
MUFFLER MODE CHANGEOVER SWITCH <Turbo>
k\ Engine control module
\
\— Muffler mode —/ =
changeover switch —
—
O e
(\
(\
\ 103
A Equipment side 3
connector
'] 2] Muffler
3lalsle OFF| mode
onr- i S
12
Z7FU1053
7FU1598
OPERATION

o If the operator turns the muffler mode changeover switch to ON or OFF position, this is converted
to high/low voltage to be sent to the engine control module. Receiving this signal, the engine control
module performs the dual mode (TOUR/SPORT mode) muffler control.

e The output terminal of the muffler mode changeover switch has battery voltage applied to it from

Q J/ the engine control module through the resistor inside the module. Place the muffler mode changeover
switch to the ON position, and the muffler mode changeover switch circuit will be closed to short

the voltage applied to output terminal to the ground. Accordingly, the output voltage of the muffler

mode changeover switch changes from high to low.
INSPECTION

Using Scan Tool

ltem

Muffler mode changeover

Function No. Data display Check condition switch  condition Normal display
Data list 35 Switch Ignition switch; ON Turn to TOUR mode ON
condition
Tum to SPORT mode OFF
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MULTIPORT On-Vehicle Inspection of MFI
13A-132 FUEL INJECTION ~ Components
HARNESS INSPECTION
1 Measure the power supply volt-
] age.

A Harness side
connector

@

all-'m

Z7FU1054

e Connector: Disconnected
e Ignition switch: ON

Battery voltage

> | 2

Repair the
harness.
(A3-108)

A Harness side
connector

‘Z7FUI05

Check for continuity of the ground
circuit.
e Connector: Disconnected

XR || ’R®

A

Repair  the
—>» harness.
(A2 —Ground)
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MULTIPORT _
FUEL INJECTION

On-Vehicle Inspecti
Components

on of MFI

13A-133

INDUCTION CONTROL VALVE POSITION SENSOR <Non Turbo>

control valve position

Variable induction control motor’
(DC motor) (with built-in induction

Sensor)

OPERATION
The induction control valve position sensor detects the induction control valve opening degree and

Variable induction control motor (DC motor)

Induction control valve

position sensor
—’*r———-{ 2 }—-,
A Equipment side
connector
Z7FU0802 ‘oee‘o P
Variable induction
control motor
connector Engine
control
module A 61 1114 72 )I 103
Y <
5V
5V 7J7' 5V

Z7FU0968

TFU1599

converts it into a pulse signal to be input into the engine control module, which provides valve opening
and closing control based on this signal.
e The induction control valve position sensor is supplied with 5V power engine control module and
is grounded to the engine control module. A voltage of 5V from the engine control module is impressed
to the two output terminals of the induction control valve position sensor. By opening and closing
the circuit between the output terminal and ground, the induction control valve position sensor generates
the pulse signal.

INSPECTION
Using Scan Tool

Function

Iltem No.

Data display

Check condition

Engine state

Standard value

Data reading

62

Induction control
valve position

=ngine: Warm-up

700 rpm (Idling)

0 or 9 steps

5,000 rpm or more

9 or 12 steps
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MULTIPORT

13A-134

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components

HARNESS INSPECTION

1]

Measure the power supply volt-

3 age of the air intake control valve
A Harness side ENE] position sensor.
connector = e Connector: Disconnected > |2
e Ignition switch: ON
== 4852V
Repair the
% +—>» harness.
AL ’ (Al -61)
Z6FU1241
2 I _ Check for continuity of the ground
A Harness side circuit.
connector « Connector: Disconnected
PV Ve _> 3
Repair the
% = harness.
) (A3-72)

= Z7FU0824

3 | A Hamess side
connector

OEO0:

nl}-D

Z7FuU0825

Measure the terminal voltage.

e Connector: Disconnected
® Ignition switch: ON

xR

> Lo

Repair the
~>» harness.
(A2-111)
(A4-103)
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MULTIPORT _ On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-135

EGR TEMPERATURE SENSOR <California>

EGR temperature sensor

A Equipment side —

connector l _@__ A Harness side
?"QI Hz connector

LJLJ N R2 [

A bifj
=<

L SEL1205/
A 72 53
Engine
control
module
7r
5v
output
voltage Z7FU1239
21621008
Temperature 7EU1600

OPERATION

e The EGR temperature sensor converts the temperature of EGR gas downstream from the EGR valve
to voltage and inputs it to the engine control module. The engine control module judges the condition
of the EGR by this signal. If there is abnormal condition, the check engine/malfunction indicator lamp
is turned on to notify the driver.

e Five volt power supply in the engine control module is applied to the EGR temperature sensor through
the resistance in the module. This power supply further passes through the EGR temperature sensor,
which is a kind of resistor, and is grounded at the engine control module. The resistance of the
EGR temperature sensor is characterized by a decrease in resistance with an increase of EGR tempera-
ture due to increase in quantity of EGR.

o EGR temperature sensor terminal voltage increases or decreases with EGR temperature sensor resis-
tance. Therefore, EGR temperature sensor terminal voltage changes with EGR gas temperature.
The higher the EGR gas temperature, the lower the EGR temperature sensor terminal voltage.
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MULTIPORT On-Vehicle Inspection of MFI
13A-136 FUEL INJECTION ~ Components

INSPECTION
Using Scan Tool

Function ltem No. | Data display Check condition Engine state Standard value

Data reading | 43 Sensor Engine: Warmed up 700 rpm (ldle) 100°C (212°F) or less
temperature | Engine is maintained in
a constant state for

2 minutes or more
Disconnect vacuum
hose (green stripe) from R R

EGR solenoid and install 3,500 rpm 120°C (248°F) or more
blind caps to removed
vacuum hose end and
solenoid nipple.

HARNESS INSPECTION

1 Measure the power supply volt-
A Harness side : age.
connector B O e Connector: Disconnected
E e Ignition switch: ON —> |2
43-4.7V
QCCQ
Repair the
—13 harness.
f ’ (A2-53)
Z7FU1259

Check for continuity of the ground
circuit.

e Connector: Disconnected
—> Lo

Repair the
% —=3 harness.
(A1-72)

A Harness side
connector

Z7FN257

SENSOR INSPECTION

Refer to GROUP’ 17 -~ Exhaust Gas Recirculation (EGR) Sys-
tem.
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-137

HEATED OXYGEN SENSOR <Non Turbo>

Heated oxygen
\__ / sensor Heated oxygen
sensor —1
\\ A Equipment side
connector
~
11213 ] 4
7FU0786
Electromotive
force (V) Theoretical A/F MF1 relay
Engine control module J
{ Rich iean )
1 A/F 15 16 ZECI007
Z7FU0969

Engine control module connector

o frofol o
o ol
= o P bt o N
e o

ol oo & = [ro

60
)]
2
5

TFU0653

7FU1601

OPERATION

o The heated oxygen sensor senses the oxygen concentration in exhaust gas, converts it into a voltage
and inputs it to the engine control module.

o The heated oxygen sensor outputs about 1 V when the air-fuel ratio is richer than the theoretical
ratio and outputs about 0 V when the ratio is leaner (higher oxygen concentration in exhaust gas).

o The engine control module controls the fuel injection ratio based on this signal so that the air-fuel
ratio may be kept at the theoretical ratio.

o The battery voltage is supplied to the heated oxygen sensor through the MFl relay. Therefore, the
sensor element is heated by the heater so that the heated oxygen’ sensor remains responsive even
when the exhaust temperature is low.
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13A-138

MULTIPORT

_ On-Venhicle Inspection of MFI
FUEL INJECTION Components

TROUBLESHOOTING HINTS

Hint 1: Poor cleaning of exhaust gas will result if the heated oxygen sensor fails.
Hint 2: If the heated oxygen sensor checked good but the sensor output voltage is out of specification,
troubles of parts related to air-fuel ratio control system are suspected.
[Examples]
(1) Faulty injector
(2) Air leaking into the intake manifold through gasket gap, etc.

(3) Faulty volume air flow sensor, intake air temperature sensor, barometric pressure sensor, engine

coolant temperature sensor

INSPECTION

Using Scan Tool

Function

ltem No. | Data display

Check condition

Engine state

Standard value

Data reading

11 Sensor
voltage

Engine: Warm-up (make
the mixture lean by en-
gine speed reduction,
and rich by racing)

When sudden decelera-
tion from 4,000 rpm

200 mV or lower

When engine is sudden-
ly raced

600-1,000 mV

Engine: Warm-up (using
the heated oxygen sen-
sor signal, check the airf
fuel mixture ratio, and
also check the condition
of control by the engine
control module)

700 rpm (Idie)

2,000 rpm

400 mV or lower
+ 600-1,000 mV
(changes)
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MULTIPORT

_ On-Vehicle Inspection of MFI
FUEL INJECTION Components

13A-139

HARNESS INSPECTION

1]
A Harness side
connector

= Z7FU0827

Measure the power supply volt-
age of the heated oxygen sensor.

e Connector: Disconnected
e Ignition switch: ON

Battery voltage

oK —

oK —

2

Repair the
harness.
(A3 - MFI
relay)

2]
A Harness side|| N\~
connector

Engine control g
module harness
side connector

L Z7FU0828

heck for an open-circuit, or a

short-circuit to ground between

the engine control module and the

heated oxygen sensor.

« Heated oxygen sensor con-
nector: Disconnected

e Engine control module con-
nector: Disconnected

oK —>

oK —+—

3

Repair the
harness.
(Al -56)

3 p s s
A Harness side

connector

Z7FU0829

Check for continuity of the ground
circuit.

e Connector: Disconnected

0K —> 4o\

Repair the
%—4—> harness.
(A2-72)

(A4 — Ground)
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MULTIPORT

On-Vehicle Inspection of MFI
13A-140 FUEL INJECTION ~ Components
SENSOR INSPECTION

1 (1) Disconnect the heated oxygen sensor connector.
5 o (2) Check that there is continuity [approx. 20 Qat 20°C (68°F)]
SN across terminals (3) and (4) of the heated oxygen sensor u
@ connector.

e (3) If there is no continuity, replace the heated oxygen sensor.

Z7FU1014

112314

@ O

Z7FU1015

(4) Warm up the engine until the engine coolant temperature
becomes 80°C (176°F) or higher.
(5) Using jumper wires, connect terminals (3) and (4) of the
heated oxygen sensor connector to battery (+) and (-)
terminals respectively.

Caution

Ensure that the jumper wires are connected correctly,
as wrong connections result in a broken heated oxy-

gen sensor.

(6) Connect a digital voltmeter across terminals (1) and (2).

(7) Racing the engine repeatedly and measure the output
voltage of the heated oxygen sensor.

Heated oxygen

Engine sensor output Remarks
voltage
When engine is | 0.6-1.0V When the air-fuel mixture

raced

becomes richer as a result
of repeated racing, the
heated oxygen sensor
should output a voltage of
0.6-1.0V.

NOTE

For removal and installation of the heated oxygen sensor,
refer to GROUP 15 — Exhaust Manifold.
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MULTIPORT _
FUEL INJECTION

On-Vehicle Inspection
Components

of MFI

13A-141

HEATED OXYGEN SENSOR <Turbo>

*)\

Heated * oxggen

Q’ sensor (le
\

ft

Heated oxy en
sensor (right

J 7FU1004

Heated oxygen

Heated oxygen B

A
Equipment side Sensor (right)
connector

1

00| “glf
{z)Xa Ad]

Al & iAs D A2
1D
|

Electromotive
force (V)

Theoretical A/F

{ Rich Lean >

L

MFI relay

{
Engine control module'j _

sensor (left)

njo—¢

Equipment. side

connector

(1 X2)
(34

i:tm

{~u-1>4

———  MFI relay

G " Z7FU1332
14 AF 15 Gzzcmm A Harness side B Harness side
__connector _ ___connector
Engine control module connector Cf
o CICIRIRI2:2|C S ] a|¢|ov| s|wivio] -
(4 13) (G A3
Z7EU0653 L ____Z5EL1401 23EL1401 7FU602
OPERATION
Refer to P.13A-137.
TROUBLESHOOTING
Refer to P.13A-138.
INSPECTION
Using Scan Tool
Function Item No. | Data display Check condition Engine condition | Standard value
Data reading 11_ Sensor Engine: Warm-up When sudden 200 mV or
(right) detection (Make the mixture lean by engine | deceleration from | lower
39 voltage speed reduction, and rich by 4,000 rpm
(left) racing)
When engine is| 600-1,000 mV
suddenly raced
Engine: Warm-up 700 rpm 400 mV or
(Using the heated oxygen sensor | (ldling) lower +
signal, check the air/fuel mixture 600- 1,000 mV
ratio, and also check the condition 2,000 rpm (changes)
of control by the engine control 13A—163
module) -

TSB
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MULTIPORT

On-Vehicle Inspection of MFI
13A-142 FUEL INJECTION ~ Components

HARNESS INSPECTION

1]

Measure the power supply volt-
age of the heated oxygen sensor.

3 .
A B Harness side 5 e Connector: Disconnected
connector ) e Ignition switch: ON —_ |2
21 O Battery voltage
(43
Repair the
—> harness.
Q ) {A1,B1 -
1 MFI relay)
Z7FUI333
2| AB Engine control| Check for an open-circuit, or a
Harness side rsl?ggtélgnharness short-circuit to ground, between
connector pector | e engine control module and the
heated oxygen sensor. —> | 3
1 RS e Heated oxygen sensor con-
473 i 52) nector: Disconnected
ﬁ e Engine control module con- Repair the
nector: Disconnected % —13>  hamess
(A4-56)
(B4-55)
2ZELN334

—— A B Harness side
connector

(2X1)
(43)

26AF0079

Check for continuity of the ground
circuit.

e Connector: Disconnected

0K —> Ao\

oK —

Repair the
harness.
(A2, B2-72)
(A3,B3 -
Ground)
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-143

SENSOR INSPECTION

(1) Disconnect the heated oxygen sensor connector and con-
nect the special tool, Test Harness, to the heated oxygen
sensor connector.

Blue (2) Check that there is continuity [approx. 20 Q at 20°C (68°F)]
Red across terminals (1) and (3) of the heated oxygen sensor
connector.
(3) If there is no continuity, replace the heated oxygen sensor.
e
MD998464 ZIFU0979

(4) Warm up the engine until the engine coolant temperature
becomes 80°C (176°F) or higher.
(5) Using jumper wires, connect terminals (1) (red clip of

the special tool) and (3) (blue clip) of the heated oxygen
sensor connector to battery (+) and (-) terminals respec-
tively.
Caution
~ Blue Ensure that the jumper wires are connected correctly,
E as wrong connections result in a broken heated oxy-
MD998464  ZIFu09so gen sensor.

(6) Connect a digital voltmeter across terminals (2) (black
clip of the special tool) and (4) (white clip).

(7) Race the engine repeatedly and measure the output volt-
age of the heated oxygen sensor.

Heated oxygen

Engine sensor output Remarks
voltage
When engine is | 0.6-1.0V When the air-fuel mixture
raced becomes richer as a result

of repeated racing, the
heated oxygen sensor
should output a voltage of
06-1.0V.

(8) If the measurements are not as specified, defective heated
oxygen sensor is suspected.
INSTALLATION

(1) For removal and installation of heated oxygen sensor,
refer to GROUP 15 — Exhaust Manifold.
(2) Tighten the heated oxygen sensor to specified torque.
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MULTIPORT On-Vehicle Inspection of MFI
13A-144 FUEL INJECTION ~ Components

INJECTORS <Non Turbo>

MFI relay Injector_A1 Injectord. 1 kj‘gegto Al

No.2 No.4
!

J =
) 2 2 2
Injector N d J
—_— — — 7F00803 [ | e N ¥ -meeee- N2

"~/ Connector for

injector A1 InjectorAN1 injector, ==

( ¢ rear bank No.1 No.3 No.5 Connector

2 g for rear bank
A Y2Ba [2Ce |2
(Osciio4| Oscilio4| (Gscilio4}
7FU0780 1 2 3 A14 15 16
Filter Engine control module Z7FU0833
Connector
Solenoid coil Engine control module connector \/)

= = =1 Ly = =y

Plunger

< (< rolw) s
O =m0l =1

Needie valve

injection 7FU0832 2Z7FU0653

7FU1603

OPERATION

e The injector is an injection nozzle with a solenoid valve which injects fuel according to the injection
signal coming from the engine control module.
o The injector has a fixed nozzle opening area and the fuel pressure against manifold inside pressure
is regulated to a fixed level. Therefore, the volume of fuel injected by the injector is determined
by the time during which the needle valve is open, namely, by the time during which the solenoid
coil is energized.
e The battery voltage is applied through the MFI relay to this injector. When the engine control module
turns on the power transistor in the module, the solenoid coil is energized to open the injector valve, \\)
which then injects fuel.
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MULTIPORT _ On-Vehicle Inspection of MFI
FUEL INJECTION Components

13A-145

TROUBLESHOOTING HINTS

Hint 1: If the engine is hard to start when hot, check fuel pressure and check the injector for leaks.
Hint 2: If the injector does not operate when the engine that is hard to start is cranked, the following
as well as the injector itself may be responsible.
(1) Faulty power supply circuit to the engine control unit, faulty ground circuit
(2) Faulty MFI relay
(3) Faulty crankshaft position sensor, camshaft position sensor
If there is any cylinder whose idle state remains unchanged when the fuel injection of injectors
is cut one after another during idling, make following checks about such cylinder.
(1) Injector and harness check
(2) Ignition plug and high tension cable check
(3) Compression pressure check
Hint 4: If the injector harness and individual part checked good but the injector drive time is out of specifica-
tion, the following troubles are suspected.
(1) Poor combustion in the cylinder (faulty ignition plug, ignition coil, compression pressure, etc.)
(2) Loose EGR valve seating
(3) High engine resistance

INSPECTION
Using Scan Tool

Hint 3:

Function |Item No. Data display Check condition Coolant tem Standard value
perature
Data 41 Drive time*! | Engine: Cranking 0°C (32°F)*2 | 15.3—-18.7 ms <Up to 1993 models>
reading 13.8— 16.8 ms <From 1994 models>
20°C (68°F) | 41.4-50.6 ms <Up to 1993 models>
40-48.8 ms <From 1994 models>
80°C (176°F) | 9.9-12.1 ms <Up to 1993 models>
86-1 0.6 ms <From 1994 models>
Function (Item No. Data display Check condition Engine state Standard value
Data 41 Drive time*3 | ®  Engine coolant tem- | 700 rpm (Idle) 2.3-3.5ms
reading perature: 80 to 95°C
(176 to 203°F)
® Lights, electric cool-
ing fan, accessory 2,000 rpm 2.0-3.2 ms
units: All OFF
e Transaxle: Neutral
(P range for vehicle: \When sharp racing is To increase
Wlth A/T) made
® Steering wheel:
Neutral
NOTE
*1: The injector drive time refers to when the supply voltage is 11 V and the cranking speed is less than 250
rpm.

*2: When coolant temperature is lower than 0°C (32°F), injection is made by 6 cylinders simultaneously.
® 3: When the vehicle is new [within initial operation of about 500 km (300 miles)], the injector drive time may be
about 10% longer.

Function item No. Drive content Check condition Normal state
Actuator test 01 No.1 injector shut off Engine: Idling after Idle state to change
— hut off warm-up further (becoming less
02 No.2 injector shut o (Shut off the injectors | stable or stalling)
03 No.3 injector shut off in sequence during idling
— fter engine warm-up,
04 No.4 injector shut off check the idling condi-
05 No.5 iniector shut off tion)
06 No.6 injector shut off
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MULTIPORT

_ On-Venhicle Inspection of MFI
FUEL INJECTION Components

-

|

—=| Als— A: Injector drive time

Normal waveform

Using Oscilloscope

(1) Run the engine at idle speed.

(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform

at the drive side of each injector.

20340209
HARNESS INSPECTION
lJ _ Measure the power supply volt-
’ d l age of the front bank injector.
arness siae i
g o e Connector: Disconnected
A connector —>—<0 ® Ignition switch: ON —_— | 2
g Q Battery voltage
(o .
Repair the
% —>» harness.
. (ABCI-
MFI relay)
= Z7FU0669
E_J Measure the power supply volt-
] age of the rear bank injector.
Dp 5 o Connector: Disconnected .
D <o e Ignition switch: ON O — |3
Harness side — --
connector Battery voltage \_/
Kool
‘Repair the
% —+3> hamness.
E ) (D1 — MFI
= relay)
Z7FU0870
Check for an open-circuit, or a
short-circuit between the front
bank injector and the engine con-
trol module. —> | 4
e Injector connector: Discon- OK
nected
® Engine control module con- Repair the
nector: Disconnected % —13>  hamess
h (ABC2-
Harness side 123)
connector

Z7FU0805
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MULTIPORT On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components 13A-147
4 e Check for an open-circuit, or a
_ short-circuit between the rear
/ Harnests side 14 | bank injector and the engine con- »
connector
\_ ) o trol module. o —1> A
e Connector: Disconnected
751 e Engine control module con-
nector: Disconnected Repair the
— % —3 ‘harness.
L~ (D234-
) ' 1415 16)
27FU0971

ACTUATOR INSPECTION

Measurement of Resistance between Front Bank
Terminals

(1) Remove the injector connector.
(2) Measure the resistance between terminals.

Standard value: 13-16  [at 20°C (68°F)]
(3) Install the injector connector.

~ v Measurement of Resistance between Rear Bank
Connector for Terminals
9 rear bank

(1) Remove the injector connector.
(2) Measure the resistance between terminals.

Standard value: 13-16  [at 20°C (68°F)]
(3) Install the injector connector.
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MULTIPORT — On-Vehicle Inspection of MFI
13A-148 FUEL INJECTION =~ Components

INJECTORS <Turbo>

A Equipment side
MFI relay connector
(1X2X3Xa
sXeX7)Xe)
N y AR R4 Resistor _
Injector % ; %
— (Front bank connector) ¢ ,0s02 3 N 2R 2R
\\\ ' /4"'5""' 6Riarbank
e . _ . . ' connector
Rear bank connector ~ Injector' 4. InjectOr;
9 No.2 |7f] No.4 53
% 806
- -
N AP N
1
Injector 4 1 Injectord, 1 |njectoré CUscillo4 (Oscillo4
Pruoerz | N1 § No.3 g No.5 g1’
_j
14 15 -A 186
Engine control module Z7FU0973
7FU0949
Fuel Engine control module connector
Filter 5 Slololsio[siolla e
Connector ® =
Solenoid coil
Plunger 7FU0653
Needle valve
Injection 7FU0832 7FU1604

OPERATION

Refer to P.13A-144,
TROUBLESHOOTING HINTS
Refer to P.13A-145.
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MULTIPORT

_ On-Vehicle Inspection of MFI
FUEL INJECTION Components

13A-149

INSPECTION
Using Scan Tool

unction item No. Data display Check condition Coolant temperature Standard value
Data 41 Drive time*1 Engine: Cranking 0°C (82°F)*2 8.1-9.9ms
reading (Rear bank)
47 20°C (68°F) 26.1-31.9 ms
(Front bank)
80°C (176°F) 6.3-7.7 ms
Function Item No. Data display Check condition ’ Engine state Standard value
Data 41 Drive time*® | ¢  Engine coolant temper-|700 rpm (ldle) 1.6-2.8 ms
reading (Rear bank) ature: 80 to 95°C
47 (176 to 203°F)
(Front bank) e Lamps, electric cooling| 2:000 rpm 14-2.6 ms
fan, accessory units: All
OFF harp racing is [fo increase
e Transaxle: Neutral \élvgdeen shamp ng | I
e Steering wheel: Neutral
NOTE

*1: The injector drive time refers to when the supply voltage is 11 V and the cranking speed is less than 250

rpm.

*2: When coolant temperature is lower than 0°C (32°F), injection is made by 6 cylinders simultaneously.
‘3: When the vehicle is new [within initial operation of about 500 km (300 miles)], the injector drive time may be

about 10% longer.

Function Item No. Drive content Check condition Normal state
Actuator test 01 No.1 injector shut off Engine: Idling after Idle state to change fur-
warm-up ther (becoming less
02 No.2 injector shut off (Shut off the injectors in | stable or stalling)
— sequence during idling
03 No.3 injector shut off after engine warm-up,
— check the idling condi-
04 No.4 injector shut off tion)
05 No.5 injector shut off
06 No.6 injector shut off

Using Oscilloscope

(1) Run the engine at idle speed.

(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform
at the drive side of each injector.

-

—|Afe— A: Injector

Normal waveform drive time . 1200
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MULTIPORT

_ On-Vehicle Inspection of MFI
FUEL INJECTION Components

HARNESS INSPECTION

1 l Measure the power supply volt-
age of the resistor.
@® - Resistor connector: Discon-
] nected ——> |2
T e Ignition switch: ON
(41 3(2X 1)
Y 7 oY 5 Battery voltage
S id Repair the
A Harness side
——> harness.
connector %
(A4 — MFI
relay)
Z7FU0976
2 _— Measure the power supply volt-
Hamess side ] age of the front bank |nject9r. —> |3
connector B © e Resistor connector: Con-
= necteu . Repair the
B i e Injector connector: Discon- harness
nected BCD1-
c g e Ignition switch: ON % -T> f\/IFI relay)
D Battery voltage Check pow-
er supply
Check resis-
= 27FU0669 tor
3 | Measure the power supply volt-
age of the rear bank injector. > | 4
Eg?r:eggn;de e Connector: Disconnected
° iti itch:
connector . 5 Ignltlor: switch: ON Repair the
attery voltage harness
(302X % —> (E456-
(6X5X4) b MFI relay)
0 o U Check pow-
P er supply
Ve Check resis-
""""" tor
4 -—l Check for an open-circuit, or a
! short-circuit between the front
I bank injector and the engine con-
_-_g.g trol module. —> | 5
B | i e Iniector connector: Discon-
c | i I nected
' e Engine control module con- i
D I_-_J nector: Disconnected % N Frl]zrrlglerséhe
(B C D2-
Harness side <= 1 23)
connector Z7FU0805
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-151

........

E Harness side

connector

Check for an open-circuit, or a
short-circuit between the rear

bank injector and the engine con-

trol module. —>

e Connector: Disconnected

e Engine control module con-
nector: Disconnected

Repair the
% —3» harness.
L ’ (E123-

14 15 16)

B B 8

= = Z7FU0978

ACTUATOR INSPECTION
INJECTORS

Measurement of Resistance between Front Bank
Terminals

(1) Disconnect the injector connector.
(2) Measure the resistance between terminals.

Standard value: 2-3 Q [at 20°C (68°F)]
(3) Reconnect the injector connector.

Measurement of Resistance between Rear Bank
Terminals

(1) Disconnect the injector connector.
(2) Measure the resistance between terminals.

Standard value: 2-3 Q [at 20°C (68°F)]
(3) Reconnect the injector connector.
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MULTIPORT On-Vehicle inspection of MFI
13A-152 FUEL INJECTION ~ Components

RESISTOR
Measurement of Resistance between Terminals

(1) Disconnect the resistor connector. u i

I (2) Measure the resistance between terminals.
g o Measuring terminals [ Resistance
Wi | RS E
OO = 24
‘ ~ 5-4 55-6.5Q
6-4 [At 20°C (68°F)]
J 7-4
ZIFU0979 | 8-4 |

(3) If the resistance is out of specification, replace the resistor.
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-153

IDLE AIR CONTROL MOTOR (STEPPER MOTOR TYPE)

IAC motor A Harness side
(stepper motor) AT,,c_onne,c_tor
MFI relay
2 5
. J N SELI800
C47 A Equipment
' side connector
Ball bearing £ | Magnetic rotor 10000049 e (000
R 1rasé |~ Coil 1 [415)@
Stepper —| K7 B30 ¥ IAC motor
motor N Coil W 1 3 Ya \‘f6
: Oscillo | Oscillo Oscillo} Oscillo
B . (e | lam—] | ! | am—’
Lead screw — ] # ¢ Ball bearing
o 4 17 A5 18 Engine control module
5 Pintle
Y, |
7
Throttle body seat 7¢Fu039

Z7FU0518
Engine control module connector

|
olo|olololo|oldl
© Siv|o| 2]

wle

25
€
v

ol | &

»alS:
S weps oo

7FU0653 7FU1605

OPERATION

e The intake air volume during idling is controlled by opening or closing the servo valve provided in
the air path that bypasses the throttle valve.

o The servo valve is opened or closed by operating the stepper motor in the speed control servo
in normal or reverse direction.

e The battery power is supplied to the stepper motor through the MFI relay. As the engine control
module turns on power transistors in the module one after another, the stepper motor coil is energized
and the motor rotates in normal or reverse direction.

TROUBLESHOOTING HINTS

Hint 1: If the stepper motor step increases to 100 to 120 steps or decreases to 0 step, faulty stepper
motor or open circuit in the harness is suspected.
Hint 2: If the idle air control motor harness and individual part checked good but the stepper motor
steps are out of specification, the following faults are suspected.
(1) Poorly adjusted reference idle speed
(2) Deposit on the throttle valve
(3) Air leaking into the intake manifold through gasket gap
(4) Loose EGR valve seat
(5) Poor combustion in the cylinder (faulty ignition plug, ignition coil, injector, low compression pres-
sure, etc.)
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13A-154

MULTIPORT _
FUEL INJECTION Components

On-Vehicle Inspection of MFi

INSPECTION
Using Scan Tool

Function Item No. Data display

Check condition

Load state

Standard value

Data 45 Stepper mo-

tor steps

Engine coolant temper-
ature: 80 to 95°C

Air conditioning switch:

OFF

2--25 step

(176 to 203°F)
Lights, electric cooling

fan, accessory units:
All OFF

Transaxle: Neutral
(P range for vehicle
with A/T>
Steering wheel: Neutral | o
Idle position switch: ON
(compressor clutch to | o
be ON if airconditioning
switch is ON)

Increase by
1 0-70 step

Air conditioning switch:
ON

Air conditioning
switch: ON
Selector lever:
Shift to D range

Increase by
5-50 step

Engine: Idling

NOTE

When the vehicle is new [within initial operation of about 500 km (300 miles)], the stepper motor steps may be

about 30 steps more than standard.
Caution

When the selector lever is shifted to the “D” range, the brakes must be used to prevent the vehicle

from moving forward.

Normal
waveform

\ :
It Oscillo 1

Oscillo 3

Oscillo 4

203A020°

Using Oscilloscope

(1) Connect the probe to each oscilloscope pick-up point
as shown in the circuit diagram.

(2) Start the engine.

(3) When the air conditioning switch is turned on, the idling
speed increases to operate the idle speed control. Check
the instantaneous waveform.

NOTE
Keep in mind that the waveform can be observed only
when idle speed control is in operation.
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MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Combonents

13A-155

HARNESS INSPECTION

1 Measure the power supply volt-
aae of idle air control motor.
5 e [dle air control motor connec-
3 8 tor: Disconnected —_— | 2
5 . .
; ) e Ignition switch: ON
1 Battery voltage Repair the
: harness.
b % —> (MFI relay
A et - A2)
A Harness side (MFI relay
connector 70110395 - A5)
2 Engine control Check for an open-circuit, or a
A Harness sige module harness__, short-circuit to ground between
____ Connector side conector [ ——1 | the engine control module andthe
: idle air control motor. ' —>
::3 e Engine control module con-
ne nector: Disconnected i
><%< e ldle air control motor connec- E:rpr)]aegsthe
2424 tor: Disconnected % > (Al -4)
ia (A -4)
bou ) (A3-17)
h (A4-5)
..... 20110397 (A6—-18)
ACTUATOR INSPECTION
IAC motor Checking the Operation Sound

ZTFU0647

(1) Check that the operation sound of the stepper motor
can be heard after the ignition is switched ON (but without

starting the motor).

(2) If the operation sound cannot be heard, check the stepper

motor’s activation circuit.

If the circuit is normal, it is probable that there is a
malfunction of the stepper motor or of the engine control

module.
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MULTIPORT _ On-Vehicle Inspection of MFI
13A-156 FUEL INJECTION ~ Components

Checking the Coil Resistance
(1) Disconnect the idle air control motor connector and con-

:] nect the special tool (test harness). Y
(2) Measure the resistance between terminal (2) (white clip \./ |
<3 a of the special tool) and either terminal (1) (red clip) or
213% @ terminal (3) (blue clip) of the connector at the idle air
llal5]6]] o o control motor side.

Standard value: 28-33 Q at 20°C (68°F)

(3) Measure the resistance between terminal (5) (green clip
of the special tool) and either terminal (6) (yellow clip)
or terminal (4) (black clip) of the connector at the idle

D air control motor side.
Standard value: 28-33 Q at 20°C (68°F)

N~
(oL
—-c:zf}m w

Z7FU0010

Operational Check

(1) Remove the throttle body.
(2) Remove the stepper motor.

IAC motor

(stepper motor) Z7FU0980

(3) Connect the special tool (test harness) to the idle air
/ A White control motor connector.
i R cip (4) Connect the positive (+) terminal of a power supply
(3 ® o (approx. 6 V) to the white clip and the green clip.
Green clip
1AC motor
| —
MD998463 Z7FU0078
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-157

1)
2)

27FY0295|

5)

(5) With the idle air control motor as shown in the illustration,
connect the negative (-) terminal of the power supply
to each clip as described in the following steps, and check
whether or not a vibrating feeling (a feeling of very slight
vibration of the stepper motor) is generated as a result
of the activation of the stepper motor.

Connect the negative (=) terminal of the power supply
to the red and black clip.

Connect the negative () terminal of the power supply
to the blue and black clip.

Connect the negative (-) terminal of the power supply
to the blue and yellow clip.

Connect the negative (-} terminal of the power supply
to the red and yellow clip.

Connect the negative (-) terminal of the power supply
to the red and black clip.

6) Repeat the tests in sequence from (5) to (1).
(6) If, as a result of these tests, vibration is detected, the
stepper motor can be considered to be normal.
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MULTIPORT On-Vehicle Inspection of MFI
13A-158 FUEL INJECTION ~ Components

IGNITION COIL AND IGNITION POWER TRANSISTOR

Battery

,Ignition switch

Ignition coil
(ignition power

transistor)
— " 7FU0648 - .
Ignition coil 23
A Harness side ‘ —
connector g 7
T Coil A CoitB  |CoilC
Engine n;ﬁ | I
speed
check .
control
terminal | 2 1 4
(0] oy ¢
Equipment side )3
connector i (COscillo )
5EL1401 ®
B Harness side connector 6 13 412 11 e le le i@ lo Spark
: _g & % plug

No.1 No.2 No.3
No.4 No.5 No.6

T T | | o l—@
B-l - |

Ys T 3 Y2 T 114 ignition

& power
| iransistor

connector

4

Tachometer —¢ c
Ignition timing \)
- Oscillo 9 T adjustment
23 & i 10

Engine control module LlOl 10

5V 5 Z7FU1059

Engine control module connector

N it gt (=] [=31=1 ==y e = b | |
O | {
i

oo afoien]

60

7FU1606
7FU0653

OPERATION

¢ When the ignition power transistor unit A is turned on by the signal from the engine control module,
primary current flows to the ignition coil A. When the ignition power transistor unit A is turned off,
the primary current is shut off and a high voltage is induced in the secondary coil A, causing the
ignition plugs of No. 1 and No. 4 cylinders to spark. When the ignition power transistor unit B is
turned off, the ignition plugs of No. 2 and No. 5 cylinders spark. In addition, when the ignition power
transistor unit C is turned off, the ignition plugs of No. 3 and No. 6 cylinders spark.

¢ When the engine control module turns off the transistor. in the module, the battery voltage in the
module is applied to the ignition power transistor unit to turn it on. When the engine control module
turns on the transistor in the module, the ignition power transistor unit is turned off.
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MULTIPORT

_ On-Vehicle Inspection of MFI
FUEL INJECTION Components

13A-159

INSPECTION
Using Scan Tool
<Spark Advance

timing light to check
actual ignition timing)

2,000 rpm

Functiom I:\i:n Data display Check condition Engine state Standard value
Data reading | 44 Ignition e Engine: Warming up|700 rpm (ldle)] 7-23°BTDC
advance e Timing light: Set (set

30-50°BTDC <Non Turbo>
23-43°BTDC <Turbo>

<Ignition Timing Ad

justment Mode>

Function I't\‘ec;n Data display anhdﬁglgn Terminal condition Standard value
Data list 36 Continuity present or not | ®  Engine: Ignition timing adjust- |ON

present between ignition Idling ment terminal is

timing adjustment termi- grounded

nal and ground
Ignition timing adjust- | OFF
ment terminal is discon-
nected from ground

<Standard Ignition Timing>

| Function Item No. Drive | Check condition | Normal condition
, Actuator test 17 Set to ignition timing ad- e Engine: idling 5°BTDC
. | Ijustment mode o Timing light: set ]

Oscillo 1 7
H 1.
i
u M —
1ov— 1
0 V______{____‘__, [ —Tz'!—— -
Normal waveform Z03A020
Oscillo 2 *
10V— | r
Normal waveform
YO03A0207

Using Oscilloscope

Primary signal of ignition coil

(1) Run the engine at an idle speed.

(2) Connect the probe to oscilloscope pick-up point 1
as shown in the circuit diagram, and check the primary
signal of the ignition coil.

Control signal of ignition power transistor

Connect the probe to oscilloscope pick-up point 2 as
shown in the circuit diagram, and check the control signal
of the ignition power transistor.
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MULTIPORT On-Vehicle Inspection of MFI
13A-160 FUEL INJECTION ~ Components
HARNESS INSPECTION
1 Measure the power supply volt-
— age of the ignition coil.

A Harness side
connector

[s]n]

quE

Z01 Loan

e Connector: Disconnected
e |[gnition switch: ON

Battery voltage

2

Repair the
harness.

(A3 - Igni-
tion switch)

B-2 Harness side
connector

{eX5X4 X3X2X

2]

Measure the power supply voit-
age of the ignition coil.

o Connector: Disconnected
e [gnition switch: ON

3

XRR | RR® || &R

Battery voltage
Repair the
harness.
(B6 — igni-
tion switch)
3 | | Check for an open-circuit, or a
short-circuit to ground between
B-2 Harness side the engine control unit and the
connector ignition power transistor. 4
[6X2X4X3X2 1) 01l | @ Engine control module con-
‘ r|1ec_t_or:- Disconnected
Engne | ®  Ignition power transistor con- .
control nector: Disconnected Repair the
module harness.
| hamess (B5-101)
1 connector
T T 26FU1251

B-1 Harness side
connector

A Harness
side
connector

Z7FU0699

Check for an open-circuit, or a
short-circuit to ground between
the ignition power transistor and
the ignition coil.

e |Ignition coil connector: Dis-

connected _
e Ignition power transistor con-

nector: Disconnected

36

5

Repair the
harness.

(A2-B13)
(A1-B12)
(A4—-B11)
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MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~ Components 13A-161
5 l Checkforcontinuity of the ground
B-2 Harness side circutt.
connector e Connector: Disconnected
{6X5X4X3X2X1) —> |6
Repair the
% —> hamess.
’ (B4 -
Ground)
ﬁ Measure the voltage of the control
: signal circuit of the ignition power
B-2 Harness side transistor
cognector « Connector: Disconnected OK > |7
(OXEXaX 321N © |gnition switch: START U
0.5-4.0 V
Repair the
% —~>» harness.
: (B3-10)
(B2-23)
Z7FU0700 (B1-11)
7 | C Ignition timing Measure the voltage of the igni-
adjustment ] tion timing adjustment terminal.
connector R e |Ignition switch: ON
0
@ 4.0-5.2 ¢ —_>
_(T_IIL_(]‘.
Repairthe
% -3 harness.
' (C1-104)
Z7FU1060

ACTUATOR INSPECTION

Refer to GROUP 16 - Ignition System.
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MULTIPORT On-Vehicle Inspection of MFI
13A'1 62 FUEL INJECTION ~— Components

EVAPORATIVE EMISSION PURGE SOLENOID

__ Wiy -/

EVAP purge
solenoid L

/
EVAP purge . . N2
solenoid ~ /' Jruio0e A Egrl#]%rtr:]t%rr]t side

"4

A Harness side L1
connector

Engine control module

N\
D
[{e]

Sm.1206

!

01A0324

Engine control module connector

b ololooloiolojo[ T

alnele il o feo|wic]—-
0

= ool |
RS EEARES A .

7FU0653

7FU1607

OPERATION

o The evaporative emission purge solenoid is an ON-OFF type one which controls introduction of purge
air from the canister into the intake air plenum.

® The battery power is supplied to the evaporative emission purge solenoid through the MFI relay.
When the engine control module turns ON the power transistor in the module, current flows to the
coil, introducing purge air.

INSPECTION
Using Scan Tool

Function ltem No. Drive content Check condition Normal state
Actuator test 08 Solenoid valve from Ignition switch: ON Operating sound. is
OFF to ON heard when driven

TSB Revision




MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-163

HARNESS INSPECTION

Measure the power supply volt-
! (— age.
FRE] o Connector: Disconnected
o e Ignition switch: ON —_ (2
Battery voltage
A Harmness side
connector pC Repair the
% ->» harness.
b (MFI relay
1 -Al)
Z7FU0525
2 | Check for an open-circuit, or a ]
short-circuit to ground between

the evaporative emission purge
solenoid and the engine control —s A
module.

r£o] e Engine control module con-
— nector: Disconnected Repair the
e Evaporative emission purge «  harness
solenoid connector: Discon- \ ~ (A2-9) '
L nected
A Harnessside = <
connector Z7Fu0s26

ACTUATOR INSPECTION
Refer to GROUP 17 — Evaporative Emission Control System.
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MULTIPORT On-Vehicle Inspection of MFI
13A-164 FUEL INJECTION ~ Components

EGR SOLENOID <California — Non Turbo, Turbo>

MFI relay

A1 A Equipment side
N connector

EGR solenoid ZE

74

EGR solenoid
A

ZEU1011

2

A 6
Engine
control
module

Z01wes?

Engine control module connector

3

NN o

oo Slojo
o = C’-—-muhm:mqlmwo»

o Pt X |©icimr)

7FU1608

OPERATION

e The EGR solenoid is a duty control type solenoid valve. It makes control by leaking EGR valve
operating negative pressure to the throttle body A port.

o Power supply from the battery is sent through the MFI relay to the EGR solenoid. When the engine
control module turns off the power transistor inside the module, current no more flows through the
coil and EGR valve operating negative pressure leaks.

TROUBLESHOOTING HINT

If the results of EGR solenoid on-vehicle and off-vehicle inspections are normal but the diagnostic trouble

code for EGR system failure is displayed, check the EGR valve, vacuum hose and EGR passage for
blocking.
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MULTIPORT

On-Vehicle Inspection of MFi

FUEL INJECTION ~— Components

13A-165

INSPECTION
Using Scan tool

Function

Iltem No.

Drive content

Check condition

Normal state

Actuator test

10

Change solenoid vaive
from OFF to ON state

Ignition switch: ON

Operating sound is
heard when driven

HARNESS INSPECTION

1)

Measure the power supply volt-

A Harness side
connector

age.
A Harness side ,E:] ® . Connector: Disconnected
connector g ,g] ® |gnition switch: ON —> |2
i: )i Battery voltage
STcr Repair the
% —>» harness.
) (A1 = MFI
= Z01A0524 relay)
2 Engine control module | Check for an open-circuit, or a
hamess side connector | short-circuit to ground between

the EGR solenoid and the engine

control module.

connected

nector:

Z01A0525

® EGR solenoid connector: Dis-

e Engine control module con-
Disconnected

oK —
% —>» harness.
(A2-6)

Repair the

ACTUATOR INSPECTION
Refer to GROUP 17 — Exhaust Gas Recirculation (EGR) Sys-

tem.
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MULTIPORT On-Vehicle Inspection of MFI
13A-166 FUEL INJECTION — Components

FUEL PRESSURE SOLENOID <Turbo>

MFI relay

/L1 A Equipment side

7/ connector
Fuel pressure
7FU1008 solenoid X EE
\L,
2

solenoid

—/

Engine
control
module

ZO1WeS?
Engine control module connector

e [P e| o s J
3 YIS bl b el || Jen i )
i

o & b=
olo N rof o & cn[en

2L

7FU1609

OPERATION

e The fuel pressure solenoid is an ON-OFF type solenoid valve that switches the pressure introduced
to the fuel pressure regulator between either intake manifold pressure or barometric pressure.

o Battery power is supplied to this valve via the MFI relay. When the engine control module turns
ON the internal power transistor, the coil is energized to allow barometric pressure to be introduced
to the fuel pressure regulator.
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MULTIPORT _
FUEL INJECTION  Components

On-Vehicle Inspection of MFI

13A-167

INSPECTION

Using Scan Tool

Function Item No. Drive content Check condition Normal state
Actuator test 09 Turn solenoid valve from | Ignition switch: ON Click heard when driven
OFF to ON
HARNESS INSPECTION

1

A Harness side

connector

= Z01A0524

Measure the power supply volt-
age.

e Connector: Disconnected

® Ignition switch: ON

Battery voitage

28

2

Repair the
—>» harness.
(Al = MFI
relay)

2 Engne -conol | check for an open-circuit, or a
ggmess side | short-circuit to ground, between
A Hamess side noectac the .fuel pressure solenoid and the
connector engine control module. —>
e Engine control module con-
) nector: Disconnected
®  Fuel pressure solenoid con- Repair the
nector: Disconnected % —!3  harmness.
(A2 -7)
‘ ; Y01A0525
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MULTIPORT _ On-Vehicle Inspection of MFI
13A-168 FUEL INJECTION ~ Components

] ACTUATOR INSPECTION
& Operation Check
NOTE
Before disconnecting the vacuum hose, mark it to ensure
reconnection at the correct position.

(1) Remove the vacuum hose (blue stripe on black) from
the solenoid valve.
(2) Disconnect the harness connector.

Yy ad

“ Fuel pressure
solenoid

S

] (3) Apply a negative pressure to the nipple to which the
B a black vacuum hose has been connected and check air-
tightness with and without the battery voltage applied
L to the solenoid valve terminal.
[}
A : ' The other nipple of
Battery voltage solenoid valve Normal state
Not applied Open Negative pressure leaks
. ) © @ Close with finger Negative pressure is
Battery held
ielooce ] Applied Open Negative pressure is
held
n Coil Resistance Check

(1) Measure the coil resistance with a circuit tester.
Standard value: 36-46 Q [at 20°C (68°F)]

y,
ZZEUQ083 |
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-169

TURBOCHARGER WASTE GATE SOLENOID <Turbo>

MFI relay
Turbocharger waste
gate solenoid A2
Turbocharger waste
gate solenoid
DN
7741007 ) . N2
A Equipment side 1
connector
"4
(1]
ng A 105
Engine
control
module

ZO1A0324

Engine control module connector

Ferirolwia o)

25

ojololojelolaig)
- [y i
of | rofea) S fent

v G

9
Z
g

6

0

1

7FU1610

OPERATION

e The turbocharger waste gate solenoid is an ON-OFF type solenoid valve that controls the boost
pressure that is introduced to the turbocharger waste gate actuator.

e Battery power is supplied to this valve via the MFI relay. When the engine control module turns
ON the internal power transistor, the coil is energized to release part of the boost pressure applied
to the turbocharger waste gate actuator.

TROUBLESHOOTING HINTS

If the turbocharger waste gate solenoid harness and the unit itself are normal, but poor acceleration
or other abnormalities are experienced, the follwing problems are suspected.

(1) Faulty boost pressure control system

(2) Poor connection of intake air hose

(3) Faulty turbocharger or turbocharger waste gate actuator
(4) Clogged exhaust system
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MULTIPORT

_ On-Vehicle Inspection of MFI
FUEL INJECTION Components

INSPECTION
Using Scan Tool

Function

[tem No.

Drive content

Check condition

Normal State

Actuator test 12

Turn solenoid valve from
OFF to ON

Ignition switch: ON

Click heard when driven

HARNESS INSPECTION

1 | A Hamess side

connector

age.
e Connector:

Battery voltage

® [gnition switch: ON

Measure the power supply volt-

Disconnected

—_— | 2

Repair the
harness.
(Al = MFI
relay)

E_IA

Harness side
connector

Engine
control
module
hamess
side
connector

Z7FU0526

ule.
rEics] |,

nected

Check for an open-circuit, or a
short-circuit to ground, between
the turbocharger waste gate sole-
noid and the engine control mod-

Turbocharger waste gate so-
lenoid connector:

¢  Engine control module con-
nector: Disconnected

Discon-

RE )RR

AN

Repair the
—+» Harness.
(A2-105)

ACTUATOR INSPECTION
Refer to GROUP 15.
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-171

BOOST METER <Turbo>

Ignition switch (1G4)

] A Equipment side
connector A
ZI33[5T6]718 Boost
; — ] —_— meter
\_/ ,
W Boost meter ___|
— i Z7FU1022 Engine
control

module

f
P

Engine control module connector

Z7FU0985

=y o oxa P

; T T T Y T
. o o >
( ; © e R D ol
{
|

alnalS]

Z7FU0653

7FUIEN
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MULTIPORT

13A-172

On-Vehicle Inspection of MFI

FUEL INJECTION ~— Components

HARNESS INSPECTION

1 —

A Harness side connector |{g G

LEBBEAE]

- Z7FU0986

Measure the power supply volt-

age.

e Connector: Disconnected
Ignition switch: ON

=0 °
Q . Battery voltage

‘c)(( -

> |2
Repair the
> harness.
(A2 - Igni-
tion coil [IG])

2 Engine control module
harness side connector

\ Harness side

connector

[71615141312]1[ { =

Check for an open-circuit or a

short-circuit to ground, between

the engine control module and the

boost meter.

e Boost meter connector: Dis-
connected

TR

Engine control module con- :
P11 * R Repair the
nector: Disconnected % 'S harness.

— : (A3-111)
< = Z7FU0987

ACTUATOR INSPECTION
Refer to GROUP 54.
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MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Combonents 13A-173

ACTIVE EXHAUST CONTROL UNIT <Turbo>

DC motor for

valve drive
1 2 A Equipment side
Active S S connector
exhaust T T —
control 2 312
unit DC motor
27FU0988 5/6{718]9
4
) 102
Engine
control
module
Z7FU0989
Engine control module connector
o pmd W Y PIRY
Z7FU0653

7FU1612
OPERATION

e Muffler noise is controlledl by opening and closing the valve provided inside the main muffler.

e The valve is opened or closed by turning the DC motor in the normal or reverse direction.

e The DC motor is driven in the normal or reverse direction by changing the direction of power flow
by the motor driving IC in the active exhaust control unit.

e The active exhaust control module opens and closes the valve when it receives the signal produced
by the engine control unit.

HARNESS INSPECTION

1 l — Measure the input voltage of en- l
] po2) aine control module.
TR ¢ Engine control module con-
G nector: Disconnected —1>
O e Ignition switch: ON
Battery voltage
— Repair the
Engine control % —> hamess
| module harness (A4-102)
side connector

= Z7FU0689

ACTUATOR INSPECTION
Refer to GROUP 15.
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MULTIPORT

On-Vehicle Inspection of MFI

FUEL INJECTION ~— Components

VARIABLE INDUCTION CONTROL MOTOR (DC MOTOR) <Non Turbo>

Variable induction control motor
(DC motor) (with built-in induction :
control valve position sensor)

N

7FU0B02

OPERATION

A Equipment side

connector

h. v 4
r‘r‘
N

Engine control module

Engine control module connector

AN A
\Y
Y 109 Y 110
Close Open
| |
A 1 A2
Variable
induction
control
motor
DC motor
Z1FU0646

=

o > olo|ol

s | 0 G0 | 2

oo

7FU0653

7FU1813

e As the DC motor is driven clockwise or counterclockwise by the signal from the engine control module,
the variable induction valve opens or closes.

e The DC motor is driven clockwise or counterclockwise as the direction of current flow is changed

by the motor drive IC in the engine control module.

INSPECTION
Using Scan Tool

<Variable Induction Control Motor>

Function

Item No.

Drive content

Check condition

Normal state

Actuator test

11

Drive the variable induc-
tion control (VIC) motor
(Open and close the
variable induction valve)

Ignition switch: ON

Turn the variable induc-
tion valve shaft (Variable
induction valve: FULL
CLOSE - FULL OPEN)
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MULTIPORT On-Vehicle Inspection of MFI

FUEL INJECTION ~— Components 13A-175
<Variable Induction Control Valve Position>
Function ltem No. Data display Engine state Standard value
Data list 62 Variablegnductionctiom- | 7000ppn(idle)e) 0 step
Data reading trol valve position
‘ : 5,000 rpm or more 9 or 12* steps

NOTE
*: 1992 model only

HARNESS INSPECTION

1 Engine c%ntrol mo:jule Check for an open-circuit or a
arness side conneclor _ | short-circuit to ground, between

P s 'L the engine control module and the
! variable induction control motor —_—
-t | connector.

e Variable induction control mo-
tor connector: Disconnected

) Repair the
e Engine control module con- 3> harness
— nector: Disconnected 3 (A1—10§)

(A2-110)

-

A Harness side
connector

= = Z7FU0841

ACTUATOR INSPECTION
Refer to GROUP 15.
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MULTIPORT _ On-Vehicle Inspection of MFI
13A-176 FUEL INJECTION ~ Combonents

ANTI-LOCK BRAKING SIGNAL <Turbo>

ABS ECU \J

A
1

A ABS control unit

28

16F0028

ABS HU

Engine
control
module A 114

5V

Engine control module connector

\
NI P P e SR B S Z6FU1542 >

7FU0653 7FU1614

OPERATION

e The anti-lock braking signal is input to the engine control module from the anti-lock braking system
(ABS) control module as a signal to indicate whether or not the motor relay is activated. Based
on this signal, the engine control module controls the idle air control motor to secure effective anti-lock
braking.

¢ When the motor relay is activated, the ABS control unit turns ON the power transistor, short-circuiting
the terminal to ground. This causes the anti-lock braking signal to go from high to low.

HARNESS INSPECTION

1 Engine control modulé | Check for an open-circuit or a
— A — ‘ short-circuit to ground, between
ABS control the ABS control unit and the en- '
gg&h&rﬂﬁggtor gine control module. —1>
Lg14) | * ABS control unit connector:
Disconnected
e Engine control module con- Repaif
! pair the
nector: Disconnected % 'S hamess.

(A28-114)

- - Z6FU1643
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ENGINE AND TRANSAXLE TOTAL CONTROL SIGNAL <AK>

Transaxle control module
5\,
A _A v
Y 7 9 Y 108
w~~ module 16F0292

Al116 A 59 A7

A Y
Engine
control
module

5V 5V
27FU0843

A Transaxle control module connector

Engine control module connector

s lolololoje rolwi o I

101105
1
2
4
]

06
0
0
0

oo alon

FUO%03
7R 7FU0653

7FU1615

OPERATION

Three communication lines are connected between the engine control module and the transaxle control
module to send and receive the engine and transaxle total control signal.

If the transistor inside the engine control module changes from OFF to ON by the command of the
engine control module, the terminal having a voltage of 5 V applied to it from the transaxle control
module is grounded in the engine control module.

This will change the terminal voltage of the transaxle control module from HIGH to LOW.

If the transistor fitted inside the engine control module changes from ON to OFF, the terminal, having
applied to it a voltage of 5 V from the transaxle control module and grounded in the engine control
module, is released and the terminal voltage of the transaxle control module changes from LOW
to HIGH. In this way, the terminal voltage of the transaxle control module is controlled by ON/OFF
operation of the transistor inside the engine control module in order to send signal.

On the other hand, the transaxle control module also controls the terminal voltage of the engine
control module by the ON/OFF operation of the transistor fitted inside the transaxle control module
in order to send signal. In this way, the engine and transaxle send control signal to each other.
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HARNESS INSPECTION

1]

A Transaxle control
module harness side

Engine control
module harness

&

side connector

Check for an open-circuit, or a
short-circuit to ground between

the transaxle control module and

connector the engine control module. > | 2
e Transaxle control module
connector: Disconnected
e Engine control module con- Repai
R . epair the
nector: Disconnected % LS hamess.
E— (A7-116)
- - Z6FU1543
Engine control ¢ -Ci i
2 I moii ramass Check: for an open-circuit, or a
—— e control ——)  sidecomeator | Short-circuit to ground between
ransaxie contro -
moduls. harmess side ,\6\ the transaxle control module and
connector the engine control module. > | 3
:(\ e e Transaxle control module
5@ connector: Disconnected
Q P e Engine control module con- Repair the
nector: Disconnected % —>  harness.
(A9~59)
= = Z6FU1543
Engine control -Ci i
3 | i Samass Check for an open-circuit, or a
| | ——]  Side connector short-circuit to ground between
A Transaxle control -
o s side 1123—=<]| the transaxle control module and

connector

the engine control module.

e Transaxle control module
connector: Disconnected

e Engine control module con-
nector: Disconnected

T_J/-q
Q

Z6FU1543

z®

AN

Repair the
8 harness.
(Al 08-7)
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RELEASE OF RESIDUAL PRESSURE FROM
HIGH PRESSURE FUEL HOSE

Make the following operations to release the pressure remain-

ing in fuel pipe line so that fuel will not flow out.

(1) Remove the fuel gauge cover in the luggage compartment.

(2) Disconnect the fuel pump harness connector.

(3) Start the engine and after it stops by itself, turn the ignition
switch to OFF.

(4) Connect the fuel pump harness connector.

Fuel gauge cover e
S > m—. >

Q3F0004
06003243

(5) Apply the specified sealant to the rear floor pan.
Specified sealant: 3M ATD Part No0.8509 or equivalent
(6) Install the fuel gauge cover.

FUEL PUMP OPERATION CHECK

(1) Set the ignition switch at OFF.

(2) Check that when the battery voltage is directly applied
to the fuel pump check terminal (black), the operating
sound of the pump can be heard.

NOTE

Since the fuel pump is installed in the fuel tank, its operat-
ing sound cannot be readily heard. Remove the fuel tank
cap and listen to the operating sound through the filter
port.

(3) Hold the high pressure fuel hose between your fingers
and check that the fuel pressure can be felt.

Fuel pump \
check terminal Z04F0011
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FUEL PRESSURE TEST /

(1) Reduce the internal pressure of the fuel pipes and hoses. ]

(2) Disconnect the fuel high pressure hose at the fuel ralil u ‘
side. 1

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.

(3) Set a fuel pressure gauge on the special tool, placing
an adequate O-ring or gasket between the gauge and
special tool prevent fuel leaks.

(4) Attach the special tool set in step (3) to the fuel rail between ‘
high pressure hoses. i

\
|

(5) Connect a jumper wire to the terminal for activation of !
the fuel pump and to the positive (+) terminal of the battery ‘
to activate the fuel pump. With fuel pressure applied,
check to be sure that there is no fuel leakage from the
fuel pressure gauge and the special tool connection part. |

(6) Disconnect the jumper wire (from the terminal for activation N
of the fuel pump) to stop the fuel pump. \j

(7) Start the engine and let it idle.

Y7FU0953

(8) Measure the fuel pressure during idling.
Standard value:
<Non Turbo>Approx. 270 kPa (38 psi) at curb idle
<Turbo> Approx. 235 kPa (34 psi) at curb idle
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I~

Fuel pressure
regulator

A
Z7FU0993

(9) Disconnect the vacuum hose from the fuel pressure regu-
lator, and then measure the fuel pressure while using
a finger to plug the end of the hose.

Standard value:
<Non Turbo>330-350 kPa (47-50 psi) at-curb idle
<Turbo> 295-315 kPa (43-45 psi) at curb idle

(10)Check to be sure that the fuel pressure during idling does
not decrease even after the engine is raced a few times.

(INUse a finger to gently press the fuel return hose while
repeatedly racing the engine, and check to be sure that
there is fuel pressure in the return hose also.

NOTE
There will be no fuel pressure in the return hose if there
is insufficient fuel flow.

(12)If the fuel pressure measured in steps (8) to (11) deviates
from the standard value range, check for the probable
cause by referring to the table below, and then make
the appropriate repair.

Condition

Probable cause

Remedy

o  Fuel pressure is too low.

o  Fuel pressure drops during rac-
ing.

® No fuel pressure in fuel return
hose.

Fuel filter is clogged.

Replace the fuel filter.

Malfunction of the vaive seat within the
fuel pressure regulator, or fuel leakage
to return side caused by spring deteri-
oration.

Replace the fuel pressure reguiator.

Fuel pump low discharge pressure.

Replace the fuel pump

Fuel pressure is too high.

The valve within the fuel pressure reg-
ulator is sticking.

Replace the fuel pressure regulator.

Clogging of the fuel return hose and/or
the pipe

Ciean or replace the hose and/or pipe.

No change of the fuel pressure
when the vacuum hose is con-
nected and when not connected.

Damaged vacuum hose or nipple clog-
ging.

Replace the vacuum hose, or clean
the nipple.

Malfunction of the fuel pressure con-
trol system <Turbo>

Checking the fuel pressure control
system <Turbo>
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(13)Stop the engine and check for a change of the value

indicated by the fuel pressure gauge. The condition is
normal if there is no decrease of the indicated value within
two minutes.
If there is a decrease of the indicated value, monitor
the speed of the decrease, and, referring to the table
below, determine the cause of the problem and make
the appropriate repair.

Condition

Probable cause Remedy |

After the engine is stopped, the fuel
pressure drops gradually.

Injector leakage. Replace the injector.

Leakage at the fuel pressure regulator | Replace the fuel pressure regulator.
valve seat.

There is a sudden sharp drop of the
fuel pressure immediately after the
engine is stopped.

The check valve (within the fuel pump) | Replace the fuel pump.
is not closed.

(14)Reduce the internal pressure of the fuel pipes and hoses.
(15)Disconnect the fuel pressure gauge and the special tools
from the delivery pipe.

Caution

Because there will ‘be some residual pressure in the
fuel pipe line, use a shop towel to cover so that fuel
doesn’t splatter.

(16)Replace the O-ring at the end of the fuel high-pressure
hose with a new one.

(17)After connecting the fuel high-pressure hose to the fuel
rail, tighten the installation bolt at the specified torque.

Tightening torque: 5.0 Nm (3.6 ft.Ibs.)

(18)Check to be sure that there is no fuel leakage.
1) Apply battery voltage to the terminal for activation
of the fuel pump so as to activate the fuel pump.
2) With fuel pressure applied, check for leakage of the
fuel line.
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ENGINE CONTROL MODULE (ECM) TERMINAL
VOLTAGES INSPECTION

(1) Connect a very thin wire probe (such as a paper clip)
to the probe of the voltmeter.

(2) Insert the very thin probe from the wire side into contact
with each of the terminals of the ECM connector and
check the voltage, while referring to the check chart.

NOTE

1. Measure a voltage with the ECM connector connected.

Z7FU1264 2. Measure the voltage between each terminal and the No.
26 terminal (ground terminal).

3. Withdraw the ECM for easier access to the connector
terminals.

4. The inspection need not be performed in the order of
the chart.

Caution

Short-circuiting the positive (+) probe between a connec-

tor terminal and ground could cause damage to the vehicle

wiring, sensors or ECM, or all of them. Use care to prevent
it!

(3) If the voltmeter shows any deviation from the standard
value, check the corresponding sensor, actuator and re-
lated electrical wiring, then repair or replace.

(4) After repair or replacement, recheck with the voltmeter
to confirm that the problem has cleared completely.

TERMINAL VOLTAGE CHECK CHART
Engine Control Module Connector Terminal Configuration

( / ==Y i £ P o

i

Z7FU0653

Terminal No. Check point Check conditions (Engine conditions) Standard value | Remarks
60 Back-up power supply | Ignition switch: OFF B+
12 Power supply Ignition switch: ON B+
25
62 Ignition switch IG Ignition switch: ON B+
108 MFI relay Ignition switch: OFF B+
(power supply)
Ignition switch: ON 0-3 v
8 MFI relay Ignition switch ON B+
(fuel pump)
Engine: Idle ! 0-3 v
61 Sensor impressed Ignition switch: ON 45-55v -
voltage I
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Terminal No. Check point Check conditions (Engine conditions) Standard value | Remarks
70 Volume air flow sensor | Engine: Idle o 22-32V -
Engine: 2,000 rpm
19 Volume air flow sensor | Engine: Idle 0-1V -
reset signal -
Engine: 3,000 rpm 6-9V
52 Intake air temperature | Ignition | When intake temperature is 0°C | 3.2-3.8V -
sensor switch: | (32°F)
ON ’
When intake temperature is | 2.3-2.9V
20°C (68°F)
When intake temperature is | 1.5-2.1V
40°C (104°F)
When intake temperature is | 0.4—1.0V
80°C (176°F)
65 Barometric  pressure | Ignition | When altitude is 0 m (0 ft.) 3.7-43V -
sensor switch: - -
ON When altitude is 1,200 m (3,937 | 3.2-3.8V
ft.) :
63 Water temperature sen- | Ignition | When water temperature is 0°C | 3.2-3.8V -
sor switch: | (32°F)
ON
When water temperature is | 2.3-2.9V
20°C (68°F)
When water temperature is | 1.3-1.9V
40°C (104°F)
When water temperature is | 0.3-0.9V
80°C (176°F)
64 Throttle position sensor | Ignition | Idle 0.3-1.0V -
switch:
Kept in
ON
state for -
more Wide open throttle 45-55V
than 15
se-
conds
67 Closed throttle position | ignition” | Throttle valve placed inidle posi- | 0-1V -
switch switch: | tion
ON
Throttle valve placed in siightly | 4 V or mere
opened position
68 Camshaft position sen- | Engine: Cranked 0.2-3.0V -
sor
Engine: Idle
69 Crankshaft position | Engine: Cranked 0.2-3.0V -
sensor
Engine: Idle
51 Ignition switch-ST Engine: Cranked 8 V or more M/T
71 Park/Neutral  position | Ignition | Selector lever setto P or N 0-3V AT
switch switch:
‘ON Selector leversettoD,2,LorR | 8-14V
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Terminal No. Check point Check conditions (Engine conditions) Standard value | Remarks
66 Vehicle speed sensor e Ignition switch: ON 05V -
¢ Move the vehicle slowly forward (Changes
repeated)
107 Power steering pres- |.Engine: | Steering wheel placed in neutral | B+
sure switch Idle, (straight ahead) position
warm
Steering wheel turned half a tum | O-3V
115 Air conditioning switch 1 | Engine: | Air conditioning switch set to |O-3 V -
Idle OFF
Air conditioning switch set to ON | B+
(Air conditioning compressor in
driven state)
20 Airconditioning switch 2 | Engine: | Air conditioning switch set to [0~3 V
Run- OFF
ning at ) . .
idleg e Air conditioning switch set B+
to ON
e Indoor set temperature
brought closer to atmo-
spheric temperature
22 Air conditioning relay e Engine: Idle B+ or 6 V or|—
e Air conditioning switch: OFF — ON (Air | more for a mo-
compressor in driven state) ment — O-3 V
as A/C clutch
cycles
6 Fan motor relay (Lo) Radiator fan not operating B+ 1994and
(Coolant temperature: below 90°C [194°F]) later
. . Federal
Radiator fan operating at low speeds 0-3 Vv model
(Coolant temperature: 95-105°C
[203-221"F])
53 Fan motor relay (Hi) Radiator fan not operating B+ 1994 and
(Coolant temperature: below 90°C [194°F]) later
) ) ) Federal
Radiator fan operating at high speeds 0-3 Vv model
(Coolant temperature: above 105°C
[221°F]
24 Electric load switch Engine: | Lighting switch set to OFF 0-3 v
Run-
e at | |ighting switch set to ON B+
56 Heated oxygen sensor | Engine: Warm, 2000 rpm 008V Terminal
55 (Digital voltmeter to be used for checking) | (Changes 55 for
repeated) rear
bank of
turbo-
charged
engine
1 No.1 injector Engine: Running at idle after warmup, and | Falls temporari- | —
— accelerated abruptly by de