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FOREWORD

This manual contains maintenance and repair procedures for the
1997 Nissan MAXIMA.

In order to assure your safety and the efficient functioning of the
vehicle, this manual should he read thoroughly. It is especially
important that the PRECAUTIONS in the Gl section be completely
understood before starting any repair task.

All information in this manual is based on the latest product infor-
mation at the time of publication. The right is reserved to make
changes in specifications and methods at any time without notice.

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of
the technician and the efficient functioning of the vehicle.

The service methods In this Service Manual are described in such a
manner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician
and the tools and parts available. Accordingly, anyone using service
procedures, tools or parts which are not specifically recommended
by NISSAN must first be completely satisfied that neither personal
safety nor the vehicle’s safety will be jeopardized by the service
method selected.

oEZs NISSAN MOTOR CO., LTD.

Overseas Service Department
Tokyo, Japan
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BN PLEASE HELP MAKE THIS SERVICE MANUAL BETTER!

e
Your comments are important to NISSAN and will help us to improve our Service Manuals.
Use this form to report any issues or comments you may have regarding our Service Manuals.
Please photocopy this form and type or print your comments below. Mail or fax to:

Nissan North America, Inc.
Technical Service Information

39001 Sunrise Drive, P.O. Box 8200
Farmington Hills, Ml USA 48331
FAX: (810) 488-3310

SERVICE MANUAL: Model: Year:

PUBLICATION NO. {(Please photocopy back cover):

VEHICLE INFORMATION VIN: Production Date:

Please describe any issues or problems in detail:

Page number(s) Note: Please include a copy of each page, marked with your comments.
Are the trouble diagnosis procedures fogical and easy to use? (circle your answer) YES NO
If no, what page number(s)?_____ Nofte: Please include a copy of each page, marked with your comments.

Please describe the issue or problem in detail:

Is the organization of the manual clear and easy to follow? (circle your answer) YES NO
Please comment:

What information should be included in NISSAN Service Manuals to better support you in servicing or
repairing customer vehicles?

DATE: YOUR NAME: POSITION:
DEALER: DEALER NO.: ADDRESS:
CiTY: STATE/PROV./COUNTRY: ‘ ZIP/POSTAL CODE:

1541



QUICK REFERENCE CHART: MAXIMA

|

1997

REAR WHEEL ALIGNMENT (Uniaden*) NI

Appiied pressed force
N (kg, b}

98 (10, 22)

Radiator cap relief pressure
KkPa (kgicm?, psi)

78 - 98 (0.8 - 1.0, 11 - 14)

Cooling system Ieakage test‘lng pressurze
KkBa (kg/cm?, psi)

157 (1.6, 23)

Compression pressure | Standard 1,275 (13.0, 185)/300
kPa (kgicm?, psilirpm Minimum 901 (10.0, 142)/300
Type PFR5G-11
Spark plug -
Gap mm {in} 1.0+ 1.1 {0.039 - 0.043)

Unit: mm {in}

Pedal height

168 - 176 (6.61 - 6.69)

Pedal free play

9-16 [0.35 - 0.63)

FRO

EEL

NMENT

nladen™) G

Camber Minimum ~1%00" {-=1.00%)
Nominal -0°15" {-0.25°%
i e a
Degree minute Maximum 0°30° {0.50%)
(Decimal degree) | Left and right difference 45" (0.757) o less
Gaster Minimum 2°0 (2.00°%)
Nominal 2°45' (2.75°)
P e "
Degree minute Maximum 30 R350%)
{Decimal degree) |  Lett and right ditference 45" {0.75%) or less
Total toe-in Minimum 1 {D.04}
Distance {A - B) Nominaf 2 {0.08)
mm {In) Maximum FRE]
Minimum 5.5 (0.09%)
Angle {isft plus right)
Degree minute Nominal 14 (D187
[Decimal degree) Maximum 16" (0.27%)
Wheel turning angle {Full fum) Minimum 36°00° (36.00°)
Inside Nominal J9°30° {39.50°%)
Degree minute
{Decimal degree) Maximum 40°30° {40.507)
Cutside
Degree minute Nominal 32°00" {32.007)

Engine model vQMDE Camber Minimum -1°45 [-1.75%)
Firing order 1-2-3-4-5-6 ree minuts Nominal -1°G0" (-1.00%
M 625+50 [Decimal degree} Maximum 2015 (-0.25%
Idle speed rpm ?i;le“N” position 700250 Total toe-in Minimum -3 (-012)
T Distance (A - B) Nominal 1(0.04)
Ignition timing  (degree BTDC at idle speed) AT 15722 mm (in} Maximum 5 (0.20)
i j Minimum =16 {~0.26)
CO% at idle ldle mixture screw |s preset and Angile (left plus right) [imy ¢ )
= Degree minute Nominal 5.5 (0.09°)
Drive belt deflection [Cold) mm {in} Used belt (Decimal degres) Yy 26 0439
i Deflection of
Alternator Limnit Deﬁﬁ‘;‘,‘“ new belt * Fuel, radlator coolant and engine oil full. .
adjustment Spare tirg, jack, hand tools and mats in designated positions.
With air conditioner compressor 7 (0.28) {0.146% : g:?a” (0.1358 : 3:}61)
Without air conditioner compressor 10039 | o2 8372 | (0050 - oaay
Power steering oil pump 11 {0.43) (0_257-3_'0?315) (0.2?&5-‘0?276] BR AKE \

Unit: mm [in)

Front brake

Pad wear limit 2.0 {0.079)

Rotor repair limit 20.0 {0.787)
Rear brake

Pad wear limit 1.5 (0.059)

Rotor repalr Limit 8.0 (0.315)

Padal free height

MIT: 158 - 165 (.22 - 6.50)
AT 167 - 174 (6.57 - 6 85)

Pedat depressed height™t

MIT: 70 (2.76)
AIT: 75 {2.95)

Parking brake
Number of notches*2

10 - 11

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

*2 At pulling force: 196 N {20 kg, 44 Ib)

REFILL CAPACITIES §

Unit Liter US measure
Fuel tank 0 18-1/2 gal
Coolant with reservoir 8.5 Gqt
with oil filter a.0 a-1/4 qt
Engine - -
Without oll filter 7 3-7/8 qt
MT RS5FS0V 43-45 g-1/8- 9-1/2 pt
Transax/e RS5F504 45-48 9-1/2 - 10=1/8 pt
AT HEAF04A/V 9.4 10 gt
Power steering system 1.1 1-1/8 qt
Retrigerant 0.80 - 0.70 kg 1.32-1.54 1b
Air conditioning system gitljmpressor 02 581107

{Decimal degree)

Fuel, radiator coclant and engine oil full.

Ppare tire, jack, hand tools and mats in designated positions.
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Attachment No.2

TEST VALUE AND TEST LIMIT (GST ONLY — NOT APPLICABLE TO CONSULT-II)

The following is the information specified in Mode 6 of SAE J1979.

The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG” while
being monitored by the ECM during self-diagnosis. The test limit is a reference value which is specified as the
maximum or minimum value and is compared with the test value being monitored.

Items for which these data (test value and test limit) are displayed are the same as SRT code items.

These data (test value and test limit) are specified by Test ID (TID) and Component ID (CID) and can be dis-

played on the GST screen.
: Applicable -: Not applicable

Test value
SRT item Self-diagnostic test item DTC (GST display) | Te s tlimit | Application Unit
TID CID
. P0420 01H 01H Max. X -
CATALYST Three way catalyst function P0420 021 31H Min X —
EVAP control system (Small leak) P0440 05H 03H Max. X -
EVAP SYSTEM EVAP control system purge flow monitoring| P1447 06H 83H Min. X mV
P0130 09H 04H Max. X ms
P0130 0AH 84H Min. X mV
Heated oxygen sensor 1(Bank 1) P0130 0BH 04H Max. X mV
P0130 OCH 04H Max. X mV
P0130 ODH 04H Max. X s
P0150 11H 05H Max. X ms
HO2S P0150 12H 85H Min. X mV
Heated oxygen sensor 1(Bank 2) P0150 13H 05H Max. X mV
P0150 14H 05H Max. X mV
P0150 15H 05H Max. X s
P0136 19H 86H Min. X mV/500ms
Heated oxveen sensor 2 P0136 1AH 86H Min. X mV
Ve PO136 1BH 06H Max. X mv
P0136 1CH 06H Max. X mV
P0135 29H 08H Max. X mV
Heated oxygen sensor 1 heater (Bank 1) PO135 2AH 38H Win. X v
P0155 2BH 09H Max. X mV
HO02S HTR Heated oxygen sensor 2 heater (Bank 2) POT55 2CH 39H Win X =
P0141 2DH O0AH Max. X mV
Heated oxygen sensor 2 heater PO141 2ER SAH Win X oV
P0400 31H 8CH Min. X °C
P0400 32H 8CH Min. X °C
EGR function P0400 33H 8CH Min. X °C
EGR SYSTEM P0400 34H 8CH Min. X °C
P0400 35H OCH Max. X °
o . P0402 36H OCH Max. X -
EGRC-BPT valve function P0402 37H 8CH Win X —
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PRECAUTIONS

3(2

S5Gl285

5GI231

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

Precautions for Supplemental Restraint System
“AIR BAG”

This model has a Supplemental Restraint System “Air Bag”. It
helps to reduce the risk or severity of injury to the driver and front
passenger in a frontal collision. The Supplemental Restraint Sys-
tem consists of an air bag modules {located in the center of the
steering wheel and in the instrument panel on the passenger side),
sensors, a diagnosis sensor unit, warning lamp, wiring harness and
spiral cable. Information necessary to service the system safely is
included in the RS section of this Service Manual.

WARNING:

* To avoid rendering the SRS inoperative, which could lead
to personal injury or death in the event of a severe frontal
collision, all maintenance must be performed by an autho-
rized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and
installation of the SRS, can lead to personal injury caused
by unintentional activation of the system.

* All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation. Do not use electrical
test equipment on any circuit related to the SRS “Air Bag’.

General Precautions

* Do not operate the engine for an extended period of time
without proper exhaust ventilation.
Keep the work area well ventilated and free of any inflammable
materials. Special care should be taken when handling any
inflammable or poisonous materials, such as gasocline, refrig-
erant gas, etc. When working in a pit or other enclosed area,
be sure to propetly ventilate the area before working with haz-
ardous materials.
Do not smoke while working on the vehicle.

* Before jacking up the vehicle, apply wheel chocks or other tire
blocks to the wheels to prevent the vehicle from moving. After
jacking up the vehicle, support the vehicle weight with safety
stands at the points designated for proper lifting before work-
ing on the vehicle.

These operations should be done on a level surface.

¢ When removing a heavy component such as the engine or
transaxle, be careful not to lose your balance and drop them.
Also, do not allow them to strike adjacent parts, especially the
brake tubes and master cylinder.

Gl-2



PRECAUTIONS
General Precautions (Cont’d)

Turn off ignition switch.

‘ * Before starting repairs which do not require battery power:
Discennect the negative battery terminal.

[,

SEF28H E#M

* To prevent serious burns:
Avoid contact with hot metal parts. LE
Do not remove the radiator cap when the engine is hot.

5G1233

¢ Before servicing the vehicle: :
Protect fenders, upholstery and carpeting with appropriate cov- kT
ers.
Take caution that keys, buckies or huttons do not scratch paint.

Seat cover

1)
2]

55

Fender cover =
[t

5Gl234

* Clean ali disassembled parts in the designated liquid or solvent g
prior to inspection or assembly.
* Replace cil seals, gaskets, packings, O-rings, locking washers,
cotter pins, self-locking nuts, etc. with new ones. &T
s Replace inner and outer races of tapered roller bearings and
needle bearings as a set.
* Arrange the disassembled parts in accordance with their ES
assembled iocations and sequence.
* Do not touch the terminals of electrical components which use
: microcomputers (such as ECMs).
Static electricity may damage internal electronic components.
e After disconnecting vacuum or air hoses, attach a tag to indi-
cate the proper connection. &
e Use only the fluids and lubricants specified in this manual.
* Use approved bonding agent, sealants or their equivalents
when required. EL
¢ Use tools and recommended special tools where specified for
safe and efficient service repairs.
e When repairing the fuel, oil, water, vacuum or exhaust DX
systems, check all affected lines for leaks.
¢ Dispose of drained oil or the solvent used for cleaning parts in
an appropriate manner.

(=]
=]
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PRECAUTIONS

General Precautions (Cont’d)

WARNING:

To prevent ECM from storing the diagnostic trouble codes, do
not carelessly disconnect the harness connectors which are
related to the ECCS system and A/T control system. The con-
nectors should be disconnected only when working according
to the WORK FLOW of TROUBLE DIAGNOSES in EC and AT
sections.

Precautions for Multiport Fuel Injection System
or ECCS Engine

¢ Before connecting or disconnecting any harness connector for
the multiport fuel injection system or ECM (ECCS control mod-
ule):
Turn ignition switch to “OFF” position.
Disconnect negative battery terminal.
Otherwise, there may be damage to ECM.

* Before disconnecting pressurized fuel line from fuel pump to
injectors, be sure to release fuel pressure.

* Be careful not to jar components such as ECM and mass air
flow sensor.

Precautions for Three Way Catalyst

If & large amount of unburned fuel flows into the catalyst, the cata-

lyst temperature will be excessively high. To prevent this, follow the

instructions below:

®* Use unleaded gascline only. Leaded gasoline will seriously
damage the three way catalyst.

* When checking for ignition spark or measuring engine
compression, make tests quickly and only when necessary.

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

Do not place the vehicle on flammable material. Keep flammable
material off the exhaust pipe and the three way catalyst.

Gl-4



PRECAUTIONS

Precautions for Engine Qils

Prolonged and repeated contact with used engine oil may cause
skin cancer. Try to avoid direct skin contact with used oil.

If skin contact is'made, wash thoroughly with soap or hand cleaner
as soon as possible.

HEALTH PROTECTION PRECAUTIONS

s Avoid prolonged and repeated contact with oils, particuiarly
used engine oils.

* Wear protective clothing, including impervious gloves where
practicable.

+ Do not put oily rags in pockets.

s Avoid contaminating clothes, particularly underclothing, with
oil.

¢ Heavily soiled clothing and cil-impregnated footwear should
not be worn. Overalls must be cleaned regularly.

s First Aid treatment should be obtained immediately for open
cuts and wounds.

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

¢ Wash with scap and water to ensure all oil is removed (skin
cleansers and nail brushes will help). Preparations containing
lanclin replace the natural skin oils which have been removed.

¢ Do not use gasoline, kerosine, diesel fuel, gas oil, thinners or
solvents for cleaning skin.

* If skin disorders develop, obtain medical advice without delay.

*  Where practicable, degrease components prior to handling.

*  Where there is a risk of eye contact, eye protection should be
worn, for example, chemical goggles or face shields; in addi-
tion an eye wash facility should be provided.

ENVIRONMENTAL PROTECTION PRECAUTIONS

Burning used engine oil in small space heaters or boilers can be
recommended only for units of approved design. The heating sys-
tem must meet the requirements of HM Inspectorate of Pollution for
small burners of less than 0.4 MW. If in doubt, check with the
appropriate local authority and/or manufacturer of the approved
appliance.

Dispose of used oil and used oil filters through authorized waste
disposal contractors to licensed waste disposal sites, or to the
waste oil reclamation trade. If in doubt, contact the local authority
for advice on disposal facilities.

Itis illegal to pour used cil on to the ground, down sewers or drains,
or into water courses.

The regulations concerning the poliution of the environment
will vary between regions.

Gl-5
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PRECAUTIONS

Precautions for Fuel

Use premium unleaded gasoline with an octane rating of at least
91 AKI {Anti-Knock index) number {research octane number 96).
If premium unleaded gasoline is not available, regular unleaded
gasoline with an octane rating of at least 87 AKI (research octane
number 91} can be used.

However, for maximum vehicle performance, the use of premium
unleaded gasoline is recommended.

CAUTION:

Do not use leaded gasoline. Using leaded gasoline will dam-

age the three way catalyst.

Using a fuel other than that specified could adversely affect
the emission control devices and systems, and could also
affect the warranty coverage validity.

Precautions for Air Conditioning

Use an approved refrigerant recovery unit any time the air condi-
tioning system must be discharged. Refer to HA section (“HFC-
134a (R-134a) Service Procedure”, “SERVICE PROCEDURES")

for specific instructions.

Gil-6
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HOW TO USE THIS MANUAL

ALPHABETICAL INDEX is provided at the end of this manual so that you can rapidly find the item and
page you are searching for.

A QUICK REFERENCE INDEX, a black tab {e.g.5181 ) is provided on the first page. You can quickly find
the first page of each section by mating it to the section’s black tab.

THE CONTENTS are listed on the first page of each section.

THE TITLE is indicated on the upper portion of each page and shows the part or system.

THE PAGE NUMBER of each section consists of two letters which designate the particular section and a
number {e.g. “BR-5").

THE LARGE ILLUSTRATIONS are exploded views (See below.) and contain tightening torques, lubrica-
tion points, section number of the PARTS CATALOG (e.g. SEC. 440) and other information necessary to
perform repairs.

The illustrations should be used in reference to service matters only. When ordering parts, refer to the
appropriate PARTS CATALOG. :

“Example”
SEC. 440
Pad retainer E
Upper side)
(Upe \ ,—{Ujsa-sus.s-s.s,so-m
/@ } Main pin
Pin boot to sliding portion

-Inner shim
/R/\ Copper washer
/ = e

: 'O} i7 - Z0
o <55® i (1.7 - 2.0, 12 - 18)
Pad retainer Q T
{Lower side) W
@ \ 7 iBrake hose
! @ d | Air bleader
7-9(07- 09 61-78)
Outer shim Pin bolt
\—Cylinder bady

Pad \ [szz-:n (22 - 3.2, 16 - 23)
=t
Dust seal E-/ \ Piston seai Q
Piston [ [G}: N-m {kg-m, ft-ib)
[@)]: Nem tkg-m, in-ib)
SBR3B4AC

THE SMALL ILLUSTRATIONS show the important steps such as inspection, use of special tools, knacks
of work and hidden or tricky steps which are not shown in the previous large illustrations.

Assembly, inspection and adjustment procedures for the complicated units such as the automatic transaxle
or transmission, efc. are presented in a step-by-step format where necessary.

Gl-7
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HOW TO USE THIS MANUAL

(C]

1.d °

L
!

Unless otherwise indicated, use rec-
ommended multi-purpose grease.

:Shouid be lubricated with oil.

: Sealing point

: Checking point

: Always replace after every disassem-

bly.

:Left-Hand, Right-Hand

:Front, Rear

:2-Wheel Drive

:Apply petroleum jelly.

:Apply ATF.

: Select with proper thickness.

: Adjustment is required.
:Manual Transaxle/Transmission

The following SYMBOLS AND ABBREVIATIONS are used:
: Tightening torque
:Should be lubricated with grease.

: Automatic Transaxle/Transmission
: Air Conditioner
: Power Steering
. Special Service Tools
: Service Data and Specifications
: Society of Automotive Engineers, Inc.
:Left-Hand Drive
: Right-Hand Drive
: Automatic Transmission Fluid
:Drive range 1st gear
: Drive range 2nd gear
: Drive range 3rd gear
: Drive range 4th gear
:Qverdrive
:2nd range 2nd gear
:2nd range 1st gear
: 1st range 2nd gear
:1st range 1st gear

¢ The UNITS given in this manual are primarily expressed as S| UNITS (International System of Unit), and
alternatively expressed in the metric system and in the yard/pound system.
“Example”

* TROUBLE DIAGN

Tightening torque:

59 - 78 N-m (6.0 - 8.0 kg-m, 43 - 58 ft-Ib)

o o ——

OSES are included in sections dealing with complicated components.

¢ SERVICE DATA AND SPECIFICATIONS are contained at the end of each section for quick reference of

data.

¢ The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal injury
and/or damage to some part of the vehicle.
WARNING indicates the possibility of personal injury if instructions are not followed.
CAUTION indicates the possibility of component damage if instructions are not followed.
BOLD TYPED STATEMENTS except WARNING and CAUTION give you helpful information.

Gl-8
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HOW TO READ WIRING DIAGRAMS

Sample/Wiring Diagram -—— EXAMPL —

¢ For Description, refer to Gl-11.
GI-EXAMPL-02

' JOINT
. CONNECTOR-1 (19) (20)
. | 2 - e
= G/R G/R {__2 * * 2} /R G/REpF To ELEXAMPL

L
. | :!
recedlng 2 2
page I LITI—I Ll—I LG
L GR G UGkid page
EGC
re BsieLos
LG I~
[ [
b =
1 |
DICDE
! I—(:J
A ? g eL
L...I L._l on 1K T
¢ OR - I k @ m— 4
|y =& I
GR 1G OR BR AT
| e =1 =1
POWER POSITION POSITION SIGNAL 2
GND  GND
10 lll UNIT RA
MOTOR
- CONTROL \
MODULE | (1T @ &) BR
b
ST
; ¢ =1
(A AT model B g 9 B RS
: mogaels s
@ : M/T models L}_/@\l
51
[ [ o o o o e — - 1 Refer to last page (Foldout page).
| =3 =] | @ Ittt sl it @ ! H:[@\L
: 1[2]3]2 EiE : : EII :
| i | )
| B B | : 2 1 (E30) EL
——————————————— I | s v r]
@y _ [l i | W0 0—Be—0 | @
T ® @ ------- ég ———————— o
B W W
[ ] [5<] P
T
) B GY W

S5GI941
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HOW TO READ WIRING DIAGRAMS

Sample/Wiring Diagram — EXAMPL — (Cont’d)

OPTIONAL SPLICE

Cptional splice
M/T models

BATTERY

AT models

10A

i &R i G/R
<thLe=@ .—em <FpLw=@ /R o[iAm
' ! G!Ft !
I_LI- r]il_‘
L G/R L
@
|
. |
L
1 5
no & lreray no & lrecay
o 3 lo §
S S

5Gilo42
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HOW TO READ WIRING DIAGRAMS

Description

Number

hHem

Description

@

Power condition

This shows the condition when the system receives battery positive voltage (can
be operated).

Fusible link

The doubie line shows that this is a fusible link.
The open circle shows current flow in, and the shaded circle shows current low
out.

Fusible link/fuse location

This shows the location of the fusible link or fuse in the fusible link or fuse box.
For arrangement, refer to EL section (“POWER SUPPLY ROUTING™).

Fuse

* The single line shows that this is a fuse.

The open circle shows current flow in, and the shaded circle shows current flow
out.

Current rating

This shows the current rating of the fusible link or fuse.

Connectors

This shows that connector (E3) is female and connector (M1) is male.

The G/R wire is located in the 1A terminal of both connectors.

Terminal number with an alphabet (1A, 5B, efc.) indicates that the connector is
SMJ connector. Refer to Gl-17.

Optional splice

The open circle shows that the splice is optional depending on vehicle application.

Splice

The shaded circle shows that the splice is always on the vehicle.

Page crossing

* This arrow shows that the circuit continues to an adjacent pags.

The A will match with the A on the preceding or next page.

Common connector

Tha dattad L
I

e o
S Wous T o

SIWETSH

connector.

Option abbreviation

This shows that the circuit is optional depending on vehicle application.

This shows an internal represeniation of the relay. For details, refer to EL section

@ ®@0OC e @ @ 6 @

Relay (“STANDARDIZED RELAY").
* This shows that the connector is connected to the body or a terminal with bolt or
Connectors
nut.
s This shows a code for the color of the wire.
B = Black BR = Brown
W = White OR = Orange
R = Red P = Pink
G = Green PU = Purple
. L = Blue GY = Gray
Z) Wire color Y = Yellow SB = Sky Blue

CH = Dark Brown

DG = Dark Green

When the wire color is striped, the base color s given first, followed by the stripe
color as shown below:

Example: L'W = Blue with White Stripe

LG = Light Green

Option description

This shows a description of the option abbreviation used on the page.

Switch

This shows that continuity exists between terminals 1 and 2 when the switch is in
the A position. Continuity exists between terminals 1 and 3 when the switch is in
the B position.

Assembly parts

Connector terminal in component shows that it is a harness incorporated assem-
bly.

@ Q| @ @

Cell code

This identifies each page of the wiring diagram by section, system and wiring dia-
gram page number,

Gl-11
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HOW TO READ WIRING DIAGRAMS

Description (Cont’d)

Number

ltem

Dascription

®

Current flow arrow

Arrow indicates electric current flow, especially where the direction of standard
flow (vertically downward or horizontally from left to right) is difficult to follow.

A double arrow “<«4-»" shows that current can flow in either direction depending
on circuit operation.

System branch

This shows that the system branches to another system identified by cell code
(section and system).

Page crossing

This arrow shows that the circuit continues to another page identified by cell code.
The C will match with the C on ancther page within the system other than the
next or preceding pages.

Shielded line

The line enclosed by broken line circle shows shield wire.

Component hox in wave
line

This shows that another part of the component is also shown on ancther page
{indicated by wave line) within the system.

Component name

This shows the name of a component.

® B © |6

Connector number

* This shows the connector number.

The letter shows which harness the connector is located in.

Example: M: main harness. For detail and to locate the connector, refer fo EL sec-
tion (“Main Harness”, "HARNESS LAYQUT”). A coordinate grid is included for
complex harnesses to aid in locating connectors.

Ground (GND)

The line spliced and grounded under wire color shows that ground line is spliced
at the grounded connector.

Ground (GND)

This shows the ground connection.

Connector views

This area shows the connector faces of the components in the wiring diagram cn
the page.

Common component

Connectors enclosed in broken line show that these connectors belong to the
same component.

Connector color

This shows a code for the color of the connector. For code meaning, refer to wire
color codes, Number @ of this chart.

Fusible link and fuse box

This shows the arrangement of fusible link(s) and fuse(s), used for connector
views of “POWER SUPPLY ROUTING" in EL section.
The open square shows current flow in, and the shaded square shows current

flow out.

® @& ©| & |09 ®

Reference area

This shows that more information on the Super Multiple Junction (SMJ) and Joint
Connectars (J/C) exists on the foldout page. Refer to Gl-17 far details.

Gl-12
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HOW TO READ WIRING DIAGRAMS

Example

View from terminal side
Connector symbol

[5
L] |
|| 1
Single line

"4
- . i
& Connector Direction mark

View from harness side

Connector symbol

=
HIIITH
LETT T T

Double ling

Direction mark

Connector

SGI364

Example
D]

.
——Guide ——

. 7

!

Connector

P

Male terminal

Connector symbol

Female terminal

T3]

Guide —
= ‘%
£

Connector

Connector symbo!
SGI363

Description (Cont’d)
CONNECTOR SYMBOLS

Most of connector symbois in wiring diagrams are shown from the

terminal side.

*  Connector symbols shown from the terminal side are enclosed
by a single line and followed by the direction mark ?

T.S.

*  Connector symbols shown from the harness side are enclosed
by a double line and followed by the direction mark .

¢ Male and female terminals

Connector guides for male terminals are shown in black and
female terminals in white in wiring diagrams.

Gl-13
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HOW TO READ WIRING DIAGRAMS

Descrlptlon (Cont’d)

Example: Connector numbers that indicate harness are enclosed by a
Harness indication single line. o
God s A * Connector numbers that indicate components are enclosed by
HS. @@ a double line.

BCM connector <+— Single
[ oot foconnecton], '®

109
D O

Component indication )
% DISCONNECT
1.8.
A/C mode swilch
connector 4 Double
line

SB

113
2

[Q]

SGI940

SWITCH POSITIONS

Normally cpen Switches are shown in wiring diagrams as if the vehicle is in the
“normal” condition,.
A vehicle is in the “normal” condition when:
- l s ignition switch is "OFF”,
doors, hood and trunk lid/back door are closed,
pedals are not depressed, and
parking brake is released.

3
& O
[ I

Normally closed

SGI860

GI-14



HOW TO READ WIRING DIAGRAMS

Description (Cont'd)

DETECTABLE LINES AND NON-DETECTABLE LINES
In some wiring diagrams, two kinds of lines, representing wires,
IGRITION SwiTer with different weight are used.
* Aline with regular weight (wider line) represents a “detectable
line for DTC (Diagnostic Trouble Code}”. A “detectable line for
DTC” is a circuit in which ECM (ECCS control moduie) can
VEMIGLE detect its malfunctions with the on-board diagnostic system.
M SPEED * Aline with less weight (thinner line) represents a “non-detect- a4
I—Ll %‘%50“ able line for DTC". A “non-detectable line for DTC" is a circuit
[i7] in which ECM cannot detect its malfunctions with the on-board
[a]jn G e ] diagnostic system. =
o —n 2
e 82 | Le
YiG mmmm : Detectable line
I for DTC
—  Non-detectable
YiG line for DTC E©
iz
VSP FE
ECM
(ECCS CONTROL MODULE)
CL
SGI1862
BT
AT
[FA
RE,
ER
8T
RS
BT
EL
B2
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HOW TO READ WIRING DIAGRAMS

Description (Cont’d)

MULTIPLE SWITCH

The continuity of multiple switch is described in two ways as shown
helow.

* The switch chart is used in schematic diagrams.
¢ The switch diagram is used in wiring diagrams.

Example

{SWITCH CHART) (SWITCH DIAGRAM)

WIPER SWITCH Vl_“!']_| r]3_| r[-'!'lj r!_l

OFF|INTILOIHI (WASH
-
O H Ih LO HI WIPER

Q PWASH OFFw . WWASH SWITCH

Both switches are turned in
combination.

Q
Q

D || W[N] -

010|010

Continuity circuit of wiper switch

SWITCH POSITION CONTINUITY CIRCUIT
OFF 3-4
INT 3-4,5-86
LO 3-6
HI 2-8
WASH 1-8

8GI875
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HOW TO READ WIRING DIAGRAMS

FOLDOUT PAGE

Description (Cont’d)

The foldout page should be opened when reading wiring diagram.
Super muitiple junction (SMJ)

In wiring diagram, connectors consisting of terminals having terminal numbers with an alphabet (1B, 0D, etc.)

are SMJ connectors.

If connector numbers are shown in Reference Area, these connector symbols are not shown in Connector

Area. For terminal arrangement of these connectors, refer to the foldout page at the end of this manual.

Joint connector MA&
Joint connector symbols are shown in Connector Area in the wiring diagram concerned. Foldout page also
carries inside wiring layout together with such joint connector symbaois. 2
Example
Super Muitiple Junction LE
{SMJ} o7
§ R
[———L——S
1 ] Eﬁ
wa]iBficlipliEl1F]1G 16[1e[1E|y plic/iEhA to
(Main 2428 :ec;;'?‘a 2F |26 2G|2F|2E] " 12¢]282A
harness) l 3A[3B[3C 3E|3F|3G 3G|3F|3E}—]3Ci3B[3a =
BR rE
I_L}@ n AA|4B 4F 4G aG|4 A 4B|4A =
G 50 5Al58 5F|5G 5G|sF 5B[5A
L _—— Bh ﬁ O
Engine I
£00rgr|] l BAI6E 6F 66 sGl6F 60]6A] CL
harness) 7AL78 TEHG 7G[{7F 78[7A
8A|8B|8C 8E|8F([8G 8G[BF|8E 8clesiaa
9D ]
9aj9B|ect _|9¢|oF|oG acjor|oe]’ loclonloa T
04;08|0c{0 D |og|oFioG 0G|or|0e[9D [ocjosloa
L. .
—8BR BR— AT
{Main harness) {Engine room harness)
P4
[ __sTARTUES SYSTEM ™\~ STARTING SYSTEM | RA
. wirinfl Gragram SUPER MULTIPLE JUNCTION {SMJ) JOINT CONNECTCR
| il ——1 Cheok Jerminal Arfangement Terminal Arrangement
i ‘ ‘ E}H
- g 112134
| jL T 2 by OO
e ED 81
a1 — fezz)
(] Check it
------- me
1% RS
i [1]2]2h :
| ‘ = T HHEHH
ks BT
| RSy
1| — MHED
D || ieuaueneuusee) ARY; i
L — HS FLE
L g
Connector Area \%_{f ) EL
Reference Area:
Refer to the foldout page for the termina! arrangement
of the connectors shown here in the “Reference Area”. 10X
5G1943
21
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HOW TO READ WIRING DIAGRAMS

Wiring Diagram Codes (Cell Codes)

Use the chart below to find out what each wiring diagram code

stands for.
Code Section Wiring Diagram Name
AACH EC IACV-AAC Valve
ABS BR Anti-lock Brake Systern
AC A HA Auto Air Conditioner
AC, M HA Manual Air Conditioner
AP/SEN EC Absolute Pressure Sensor
Automatic Speed Control Device
ASCD EL (ASCD)
AT AT Automatic Transaxle
AT/C EC A/T Control
ATDIAG EC A/T Diagnosis Communication Line
AUDIO EL Audio
BACK/L EL Back-up Lamp
BUZZER EL Warning Buzzer
BYPS/V EC Vacuum Cut Valve Bypass Valve
CANIV EC EVAP Qanlsler Purge Control Valve/
Solencid Valve
CHARGE EL Charging System
Main Power Supply, Ground and
COMM EL Communication Circuits — (VMS
COOLF EC Cooling Fan
DEF EL Rear Window Detogger
D/LOCK EL Power Door Lock — IVMS
DYRL EL Headlamp - With Daytime Light Sys-
tem
ECTS EC Engine Ceolant Temperature
Sensor
EGRC EC EGR. Function
EGRC/Y EC EGRC-Solenoid Valve
EGR/TS EC EGR Temperature Sensor
EMNT EC Front Engine Mounting Control
F/FOG EL Front Fog Lamp
FICD EC IACV-FICD Solenoid Valve
Front Heated Oxygen Sensor Heater
FO2H-L EC (Lsft Bank)
Front Heated Oxygen Sensor Heater
FO2H-R EC {Right Bank)
FPCM EC Fuei Pump Control Module
F/PUMP EC Fuel Pump Control
FROZLH EC Front Heated Oxygen Sensor (Left
bank)
FRO2RH EC Front Heated Oxygen Sensor (Right

bank)

Code Secticn Wiring Diagram Name
FUELLH EC ;t;il(;njection System Function (Left
FUELRH EC :—‘:If; ltn::::;n System Function
H/LAMP EL Headlamp
HORN EL Horn, Cigarette Lighter, Clock
H/SEAT EL Heated Seat
IATS EC Intake Air Temperature Sensor
IGN/SG EC Ignition Signal
ILL EL Humination
INJECT EC Injector
INT/L EL Spot and Trunk Room Lamp
KS EC Knock Sensor
LD/SIG EC Electrical Load Signal
MAFS EC Mass Air Flow Sensor
MAIN EG (I\:?Jai:n Power Supply and Ground Cir-
I
MIL/DL. EC MIL & Data Link Connector
MIRROR EL Power Door Mirror
MULTI L :\:I!Lri;cls remote Control System
P/ANT EL Power Antenna
PHONE EL Telephone Pre-wire
PGCHV EC :Er;/IA\I;ISznister Purge Volume Con-
PHASE EC Camshaft Position Sensor (PHASE)
PNP/SW EC Park/Neutral Position Switch
POS EC Crankshaft Position Sensor (FOS)
POWER EL Power Suppiy Routing
PRE/SE EC SE::}M?' Control System Pressure Sen-
PST/SW EC Power Steering Qil Pressure Switch
REF EC Crankshaft Position Sensor (REF)
ROOMIL EL :Ctslréor Lamp On-Off Control
RRG2 EC Rear Heated Oxygen Sensor
RRO2/H EC Rear Heated Oxygen Sensor Heater
SEAT EL Power Seat
SHIFT AT A/T Shift Lock System
SROOF EL Electric Sunroof

Gl-18
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HOW TO READ WIRING DIAGRAMS

Wiring Diagram Codes (CeII Codes) (Cont’ d)

Code Section Wiring Diagram Name
SRS RS Supplemental Restraint System
S/81G EC Stant Signal
START EL Starting System
STEPIL EL Step Lamp — IVMS
STOP/L EL Stop lamp
SW/ILL EL lllumination — 1VYMS
SWiV EC MAP/BARC Switch Sclenocid Valve
TAIL/L EL Parking, License and Tail Lamps

- TFTS EC Tank Fuel Temperature Sensor
TILID EL Trunk Lid Opener

Code Section Wiring Diagram Name
THEFT EL Theft Warning System — IVMS
TPS EC Throttle Position Sensor
TR/SW EC Closed Throttle Position Switch
TURN EL Turn Signal and Hazard Warning

Lamps
VENT/V EC EVAP Canister Vent Control Valve
VSS EC Vehicle Speed Sensor
WARN EL Warning Lamps
WINDOW EL Power Window — {VMS
WIPER EL Front Wiper and Washer

Gil-19

RA
ERM

LG

CL

=
=

AT

BR

ST

RS

BT

A

23



HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Work Flow

L

i LISTEN TO CUSTOMER COMPLAINTS _l— ——————————————————— STEP 1

L VERIFY THE SYMPTOM <: ——————————————————— STEP 2
i l | SYMPTOM SIMULATION |
| NARROW THE POSSIBLE CAUSE |- = = — = — =~ o oo STEP 3
| "] INSPECT THE CIRCUIT |- — — — — = —— — — —— — — STEP 4
| REPAIR THE CIRCUIT |——— —— — —— — e e STEP 5
| MAKE SURE THE GIRCUIT WORKS | ———— ———————————————————— STEP 6

5GI838

STEP

DESCRIPTION

STEP 1

Get detailed information about the conditions and the environment when the incident occurred.
The following are key pieces of information required to make a goed analysis:

WHAT Vehicle Model, Engine, Transmission and the System (i.e. Radio).
WHEN Date, Time of Day, Weather Conditions, Frequency.
WHERE Road Conditions, Altitude and Traffic Situation.

HOW System Symptoms, Operating Conditions {Other Components Interaction).
Service History and if any After Market Accessories have been installed.

STEP 2

Operate the system, road test if necessary.
Verify the parameter of the incident.
If the problem can not be duplicated, refer to “Incident Simutation Tests” next page.

STEP 3

Get the proper diagnosis materials together including:

POWER SUPPLY ROUTING
System Qperation Descriptions
Applicable Service Manual Sections
Check For Any Service Bulletin®

Identify where to begin diagnosis based upon your knowledge of the system operation and the customer comments.

STEP 4

Inspect the system for mechanical binding, loose connectors or witing damage.
Determine which circuits and components are involved and diagnose using the Power Supply Routing and Harness
Layouts.

STEP S

Repair or replace the incident circuit or component.

STEP 6

Operate the system in all modes. Verify the system works properly under alt conditions. Make sure you have not inad-
vertently created a new incident during your diagnosis or repair steps.

Gl-20
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Incident Simulation Tests

INTRODUCTION

Sometimes the symptom is not present when the vehicle is brought in for service. If possible, re-create the -
conditions present at the time of the incident. Doing so may help avoid a No Trouble Found Diagnosis. The
following section illustrates ways to simulate the conditions/environment under which the owner experiences
an electrical incident.

The section is broken into the six following topics: b
* Vehicle vibration
* Heat sensitive B
* Freezing
* Water intrusion
¢ FElectrical load LG
s  Cold or hot start up :
Get a thorough description of the incident from the customer. It is important for simulating the conditions of ¢
the problem.
VEHICLE VIBRATION : =
The problem may cccur or become worse while driving on a rough road or when engine is vibrating (idle with
A/C on). In such a case, you will want to check for a vibration related condition. Refer to the illustration beiow. -
(Gl
Connectors & harness
Determine which connectors and wiring harness would affect the electrical system you are inspecting. Gen- BT
tly shake each connector and harness while monitoring the system for the incident you are trying to dupli- -
cate. This test may indicate a loose or poor electrical connection.
Br

Hint
Connectors can be exposed to moisture. It is possible to get a thin film of corrosion on the connector termi-
nals. A visual inspection may not reveal this without disconnecting the connector. If the problem occurs [Ff

intermittently, perhaps the problem is caused by corrosicn. It is a good idea to disconnect, inspect and clean
the terminals on related connectors in the system.

Sensors & relays

Gently apply a slight vibration to sensors and relays in the system you are inspecting.
This test may indicate a loose or poorly mounted sensor or refay.

Vibration test Tap gently.

Bend gently.

5
saigag| v
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Incident Simulation Tests (Cont’d)

Possible cause

Enlarged Normal

DEFORMED (ENLARGELD) FEMALE TERMINALS

Male half

Locked terminal

% ==

Seal
Check for unlocked terminals by
Unlocked terminal . pulling each wire at the end of
Intermittent
i i the connector.
(Hidden by wire seal) contact
TERMINAL NOT PROPERLY SEATED 5Gi840

Any probe entering the
terrminal may enlarge
the contact spring
opening creating an
intermittent signal.

Femaie haif

Intermittent

sighals
through
o pierced
> insufation
Proper crimp  Insulation not Wire strands
removed missing

DEFECGTIVE INSULATION STRIPPING

Seal

| |

—

Connector

Tester probe

When probing a connector it is possible to enlarge the contact
spring opening. If this cccurs it may create an intermittent signal in
the circuit. When probing a connector, use care not to enlarge the
opening. The probe of the Digital Multimeter (DMM} may not fit into
the connector cavity. In such cases make an extension of a “T” pin
and probe it from the harness side of the connector. Most DMMs
have accessory alligator clips. Slide these over the probe io allow
clipping the “T” pin for a better contact. If you have any difficulty
probing a terminal, inspect the terminal. Ensure you have not acci-
dentally opened the contact spring or pulled a wire loose.

Gl-22
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Heating test

Heat gun

o not heat abave 60°C {140°F).

SGls42

Incident Simulation Tests (Cont’d)
Engine compartment

There are several reasons a vehicle or engine vibration could
cause an electrical complaint. Some of the things to check for are:

*  Connectors not fully seated.

* Wiring harness not long enough and is being stressed due to
engine vibrations or rocking.

*  Wires laying across brackets or moving components.

* Loose, dirty or corroded ground wires.

*  Wires routed too close to hot components.

To inspect components under the hood, start by verifying the integ-
rity of ground connections. (Refer to GROUND INSPECTION
described later.) First check that the system is properly grounded.
Then check for loose connection by gently shaking the wiring or
components as previously explained. Using the wiring diagrams
inspect the wiring for continuity.

Behind the instrument panel

An improperly routed or improperly clamped harness can become
pinched during accessory installation. Vehicle vibration can aggra-
vate a harness which is routed along a bracket or near a screw.

Under seating areas

An unclamped or loose harness can cause wiring to be pinched by
seat compenents (such as slide guides) during vehicle vibration. If
the wiring runs under seating areas, inspect wire routing for pos-
sible damage or pinching.

HEAT SENSITIVE

The owner’s problem may occur during hot weather or after car has
sat for a short time. In such cases you will want to check for a heat
sensitive condition.

To determine if an electrical component is heat sensitive, heat the
component with a heat gun or equivatent.

Do not heat components above 60°C (140°F). If incident occurs
while heating the unit, either replace or properly insulate the com-
ponent.

Gl-23

{12

GL

BT

EL

153t

27



HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Freezing test

Water in
connector

Soleno!d
SGI843

Water intruslon test:

SGis44
Electrical load test
. E
Rear
W'"dOW Light switch
defogger
SGil845

Incident Simulation Tests (Cont’d)
FREEZING

The customer may indicate the incident goes away after the car
warms up (winter time). The cause could be related to water freez-
ing somewhere in the wiring/electrical system.

There are two methods to check for this. The first is to arrange for
the owner to leave his car overnight. Make sure it will get cold
enough to demonstrate his complaint. Leave the car parked out-
side overnight. In the morning, do a quick and thorough diagnosis
of those electrical components which could be affected.

The second method is to put the suspect component into a freezer
long enough for any water to freeze. Reinstall the part into the car
and check for the reoccurrence of the incident. If it occurs, repair
or replace the component.

WATER INTRUSION

The incident may occur only during high humidity or in rainy/snowy
weather. In such cases the incident could be caused by water
intrusion on an electrical part. This can be simulated by soaking the
car or running it through a car wash.

Do not spray water directly on any electrical components.

ELECTRICAL LOAD

The incident may be electrical load sensitive. Perform diagnosis
with all accessories (including A/C, rear window defogger, radio,
fog lamps) turned on.

COLD OR HOT START UP

©On some occasions an electrical incident may occur only when the
car is started cold. Cr it may occur when the car is restarted hot
shortly after being turned off. In these cases you may have to keep
the car overnight to make a proper diagnosis.

Gl-24
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Circuit Inspection

CONNECTOR AND TERMINAL PIN KIT

Use the connector and terminal pin kit listed below when re'placing connectors or terminals.

The connector and terminal pin kit contains some of the most commonly used NISSAN connectors and ter-
minals.

Tool number
(Kent-Moore No.) Description BlA,
Tool name
{J38751-95NiI) e
Connector and terminal pin kit
LG
EG
FE
AGI063
L
INTRODUCTION '

In general, testing electrical circuits is an easy task if it is approached in a logical and organized method. Before
beginning it is important to have all available information on the system to be tested. Also, get a thorough 7
understanding of system operation. Then you will be able to use the appropriate equipment and follow the
correct test procedure.

You may have to simuiate vehicle vibrations while testing electrical components. Gently shake the wiring AT
harness or electrical component to do this.

OPEN A circuit is open when there is no continuity through a section of the circuit. =
SHORT There are two types of shorts.

When a circuit contacts another circuit and causes the RA
* SHORT CIRCUIT normal resistance to change.

e SHORT TO GROUND \é\lirrgﬁlr% a circuit contacts a ground source and grounds the -
TESTING FOR “OPENS” IN THE CIRCUIT

Before you begin to diagnose and test the system, you should rough sketch a schematic of the system. This
will help you to logically walk through the diagnosis process. Drawing the sketch will also reinforce your work-
ing knowledge of the system. RS

Inspection for opens

(Voltage check)

BT

FUSE BLOCK . ]
i 1 SW1 N.C. RELAY SOLENOID ,
i &
B+ SIDE i T 97 oreEN I
B

— OPEN_%I
—\.DJZL-——(L c
o | |ove : e

{Continuity check) ==
- 5GiI846
(b4

| 1
L.———_f~
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT
Circuit Inspection (Cont’d)

Continuity check method
The continuity check is used to find an open in the circuit. The Digital Multimeter (DMM) set on the resistance
function will indicate an open circuit as over limit (OL, no beep tone or no chms symbol). Make sure to always

start with the DMM at the highest resistance level.
To help in understanding the diagnosis of open circuits please refer to the schematic above.

Disconnect the battery negative cable.
Start at one end of the circuit and work your way to the other end. {At the fuse bleck in this example)

Connect one probe of the DMM to the fuse block terminal on the load side.

Connect the other probe to the fuse block (power) side of SW1. Little or no resistance will indicate that

portion of the circuit has good continuity. H there were an open in the circuit, the DMM would indicate an

over limit or infinite resistance condition. (point A}

5. Connect the probes between SW1 and the relay. Little or no resistance will indicate that portion of the cir-
cuit has good continuity. If there were an open in the circuit, the DMM would indicate an over limit or infi-
nite resistance condition. (point B)

6. Connect the probes between the relay and the solenoid. Little or no resistance will indicate that portion of
the circuit has good continuity. If there were an open in the circuit, the DMM would indicate an over limit
or infinite resistance condition. (point C)

Any circuit can be diagnosed using the approach in the above example.

W=

Voltage check method
To help in understanding the diagnhosis of open circuits please refer to the previous schematic.
In any powered circuit, an open can be found by methodically checking the system for the presence of volt-
age. This is done by switching the DMM to the voltage function.
1. Connect cne probe of the DMM to a known good ground.
2. Begin probing at one end of the circuit and work your way to the other end.
3. With SW1 open, probe at SW1 to check for voltage.
voltage; open is furthser down the circuit than SW1.
no voltage; open is between fuse block and SW1 {point A).
4. Close SW1 and probe at relay.
voltage; open is further down the circuit than the relay.
no voltage; open is between SW1 and relay (point B).
5. Close the relay and probe at the solenqid.
voltage; open is further down the circuit than the solenoid.
no voltage; open is between relay and solenoid (point C).
Any powered circuit can be diagnosed using the approach in the above example.

TESTING FOR “SHORTS” IN THE CIRCUIT
To simplify the discussion of shorts in the system please refer to the schematic below.

Inspection for shorts
Q
IGN "ON™ O (Resistance check)
OR “START" j FUSE BLOCK RELAY
r 0 SOLENOID
I | =— SW1
Lo e . oy s » 290
B+ SIDE] ! T _L —_— J_ Bl J_
- =2 = — = =
SHORT SHORT SHORT
A B Iswz c
DMM _T_
[Voltage check) = 3GI1847.
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT
Circuit Inspection (Cont’d)

Resistance check method

1. Disconnect the hattery negative cable and remove the blown fuse.

2. Disconnect all loads (SW1 open, relay disconnected and solenoid disconnected) powered through the
fuse.

3. Connect one probe of the ohmmeter to the load side of the fuse terminal. Connect the other probe to a
known good ground.

4. With SW1 open, check for continuity.
continuity; short is between fuse terminal and SW1 {point A). RA,
no continuity;  short is further down the circuit than SW1.

5. Close SW1 and disconnact the relay. Put probes at the load side of fuse terminal and a known good
ground. Then, check for continuity.
continuity; short is between SW1 and the relay (point B}.
no continuity; short is further down the circuit than the relay.

6. Close SW1 and jump the relay contacts with jumper wire. Put probes at the load side of fuse terminal and ¢
a known good ground. Then, check for continuity.
continuity; short is between relay and solenoid (point C).
ne continuity; check solenoid, retrace steps. EG

&
=

Voltage check method

1. Remove the biown fuse and disconnect all loads (i.e. SW1 open, relay disconnected and solencid discon- FE
nected) powered through the fuse.

2. Turn the ignition key to the ON or START position. Verify battery voltage at the B + side of the fuse ter-
minal (one lead on the B + terminal side of the fuse block and one lead on a known good ground).

3. With SW1 open and the DMM leads across both fuse terminals, check for voltage.
voltage; short is between fuse block and SW1 {point A). T
no voltage; short is further down the circuit than SW1. i

4, With SW1 closed, relay and solenoid disconnected and the DMM leads across both fuse terminals, check

for voitage. KT
voltage; short is between SW1 and the relay {point B). o
ho voltage; short is further down the circuit than the relay.
5. With SW1 closed, relay contacts jumped with fused jumper wire check for voltage. - 24
voltage; short is down the circuit of the relay or between the relay and the disconnected solenoid "*
(point C).
no voltage; retrace steps and check power to fuse block. RA

GROUND INSPECTION

Ground connections are very important to the proper operation of electrical and electronic circuits. Ground ER
connections are often exposed to moisture, dirt and other corrosive elements. The corrosion (rust) can become

an unwanted resistance. This unwanted resistance can change the way a circuit works.

Electronically controlled circuits are very sensitive to proper grounding. A loose or corroded ground can dras- ST
tically affect an electronically controlled circuit. A poor or corroded ground can easily affect the circuit. Even
when the ground connection looks clean, there can be a thin film of rust on the surface.

When inspecting a ground connection follow these rules: BS

1. Remove the ground bolt screw or clip.

2. Inspect all mating surfaces for tarnish, dirt, rust, etc.

3. Clean as required to assure good contact. BT

4. Reinstall bolt or screw securely.

5. Inspect for "add-on” accessories which may be interfering with the ground circuit. .

6. If several wires are crimped into one ground eyelet terminal, check for proper crimps. Make sure all of the A
wires are clean, securely fastened and providing a good ground path. If multiple wires are cased in one
eyelet make sure no ground wires have excess wire insulation. B

1D
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Circuit Inspection (Cont’d)

Ground Inspection

Remove bolt (screw). Inspect mating surfaces Reinstall bolt (screw)
for tarnish, dirt, rust, etc. securely.
Clean as required to
assure good contact.

S5GI853

VOLTAGE DROP TESTS

Voltage drop tests are often used to find components or circuits which have excessive resistance. A voltage
drop in a circuit is caused by a resistance when the circuit Is In operation.
Check the wire in the illustration. When measuring resistance with ohmmeter, contact by a single strand of
wire will give reading of 0 ohms. This would indicate a good circuit. When the circuit operates, this single strand
of wire is not able to carry the current. The single strand will have a high resistance to the current. This will
be picked up as a slight voltage drop.
Unwanted resistance can be caused by many situations as follows:

Undersized wiring (single strand example)

Corrosion on switch contacts

Loose wire connections or splices.
If repairs are needed always use wire that is of the same or larger gauge.

Measuring voltage drop — Accumulated method

1. Connect the voltmeter across the connector or part of the circuit you want to check. The positive lead of
the voltmeter should be closer to power and the negative lead closer to ground.

2. Operate the circuit.

3. The voltmeter will indicate how many volts are being used to “push” current through that part of the cir-
cuit.

Note in the illustration that there is an excessive 4.1 voit drop between the battery and the bulb.

Gl-28
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT
Circuit Inspection (Cont’d)

Symptom: Dim bulb or no operation
0 (zero) ohm
resistance
between switch
and bulb
A
Connection with
high resistance EM
N
LG
Ground
I EG
- Ground [FE
SGilg4ds
Gl

Measuring voltage drop — Step by step

The step by step method is most useful for isolating excessive drops in low voltage systems (such as those

in “Computer Controlled Systems”). MT
Circuits in the “Computer Controlled System” operate on very low amperage.

The (Computer Controlled) system operations can be adversely affected by any variation in resistance in the
system. Such resistance variation may be caused by poor connection, improper instaltation, improper wire AT
gauge or corrosion.

The step by step voltage drop test can identify a component or wire with too much resistance.

FA
1. Connect the voltmeter as shown, starting at the battery and
working your way aroung the circuit.
= il inci RA
2. An unusually large voltage drop will indicate a component or /
wire that needs to be repaired. As you can see the illustration
D O above, the poor connection causes a 4 volt drop.
BIR
ST
Connection
with high
resistance
BS
(- v
BT
The chart that follows illustrates some maximum aflowable voltage drops. These values are given as a guideline, the exact value for each
component may vary.
[H 2,
COMPONENT VOLTAGE DROP R
Wire negligible <C.001 volts
Greound Cannections Approx. 0.1 volts
Switch Contacts Approx. 0.3 volts EL
SGlas4
I
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Circuit Inspection (Cont’d)
Relationship between open/short (high resistance) circuit and the ECM pin control
System Description: When the switch is ON, the ECM lights up the lamp.

Case 1 TERMINAL: 1 TERMINAL: 2
Monitoring Power supply Lamp
Switch o the switch ' ta light up
FUSE ——— | operation (ON/OFF) the lamp @
Battery —| il ) 5
. ) | —— —_ —
Short: FUSE blows. Short: FUSE blows ECM Short & Open: Short: No problem
Open: Inoperative lamp  when switch is ON, Inoperative lamp Open: Inoperative lamp

Qpen: Inoperative lamp

High resistance:
(Single strand) See below.”

Input-output voltage chart

Pin [tem Condition Voltage In case of high resistance
No. value [V] such as single strand [V]*
1 Switch | Switch Battery Lower than battery voltage
ON voltage Approx. 8 (Example)
OFF Approx. 0 Approx. 0
2 Lamp Switch Battery Approx. 0
ON voltage {Inoperative lamp)
OFF Approx. 0 Approx, O

The voltage value is based on the body ground.

* . If high resistance exists in the switch side circuit (caused by a single strand), terminal 1 does not detect battery voltage. ECM
does not detect the switch is ON even if the switch does turn ON. Therefore, the ECM does not supply power to light up the lamp.

Case 2 TERMINAL: 2
TERMINAL: 1 Manitoring .
tamp Ground control of the switch Switch
FUSE @ to light up the lamp operation (ON/OFF) | r——
Battery »{ Lr 1 2 5
kw—/' ;“_“W——) ECM ~ 2 7 Y
Short:  FUSE blows. Short: Lamp stays ON. Short: Lamp stays ON. Short: No prob_lem
Open: Inoperative lamp Open: Inoperative lamp (Same as the switch ON) Open: Inoperative lamp
Open: {noperative lamp
High resistance: See below.
(Single strand)*
Input-output voltage chart
Pin Item Condition Voitage In case of high resistance
No. value [V] such as single strand [V} ™
1 Lamp Switch Approx. 0 Battery voltage
ON {Inoperative lamp)
OFF Battery Battery voltage
voltage
2 Switch | Switch Approx, 0 Higher than 0
ON Approx. 4 (Example)
OFF Approx. B Approx. b

The voltage value is based on the bedy ground.

* . If high resistance exists in the switch side circuit (caused by a single strand), terminal 2 does not detect approx. OV. ECM does
not detect the switch is ON even if the switch does turn ON. Therefore, the ECM does not control ground to light up the lamp.

GI-30
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

NOTICE

The flow chart indicates work procedures required to diagnose

problems effectively. Observe the following instructions before

diagnosing.

1) Use the flow chart after locating probable causes of a
problem following the “Preliminary Check’, the “Symp-
tom Chart” or the “Work Flow”.

GI-31

2) After repairs, re-check that the problem has been com- jjz
pletely eliminated.

3) RBRefer to Component Parts and Harness Connector Loca-
tion for the Systems described in each section for [E[j
identification/flocation of components and harness con-
nectors.

4) Refer to the Circuit Diagram for Quick Pinpoint Check. LG
If you must check circuit continuity between harness con-
nectors in more detail, such as when a sub-harness is _
used, refer to Wiring Diagram in each individual section =G
and Harness Layout in EL section for identification of har-
ness connectors. —

5) When checking circuit continuity, ignition switch should FE
he “OFF”.

6) Before checking voltage at connectors, check battery volt- oL
age.

7) After accomplishing the Diagnostic Procedures and Elec-
trical Components Inspection, make sure that all harness Wi
connectors are reconnected as they were.

Example
= AT
AY % 3 INSPECTION START
b ONNECT — FA
¥ B , T
CHECK POWER SUPPLY. NG | Check the following
Y cﬁ 1) Turn ignition switch “ON"". Tl items. RA
) v 2) Check voltage between terminal () 1) Harness continuity
and ground. between camshaft -
((E@ |—> Baltery voltage should exist. position sensor and Bl
= battery
SGIsen oK 2) ECCS relay-1 ST
Bl = 3) “BR” fusible link ¥
IJ-El 18 4) Power source for
= ECM i
\cld/ °%‘ 5) ignition switch RS
Q 2
E
B v
@!‘@ CHECK GROUND CIRCUIT. NG | Check the following HA
1) Turn ignition switch ““OFF"'. "| items.
SGIsED 2) Disconnect camshaft position sensor 1) Harness continuity EL
harness connector. between camshaft -
3) Check resistance between terminal position sensor and
@ and ground. ground i
Resistance: 2) Ground circuit for =i
Approximately 00 ECM
l 0K
SGIB0-C
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

HOW TO FOLLOW THIS FLOW CHART

Work and diagnostic procedure

Start to diagnose a problem using procedures indicated in
enclosed blocks, as shown in the following example.

CHECK POWER SUPPLY. 4—— Check item being performed.
1) Turn ignition switch “ON".
2) Check voltage between terminal Procedure, steps or
® and ground. measurement results
Battery voltage should exist.

[2] Measurement results
Required results are indicated in bold type in the correspond-
ing block, as shown below:
These have the following meanings:
Battery voltage — 11 - 14V or approximately 12V
Voltage: Approximately OV — Less than 1V

[3] Cross reference of work symbols in the text and

illustrations

lllustrations are provided as visual aids for work procedures.
For example, symbol [ indicated in the left upper portion of
each illustration corresponds with the symbol in the flow chart
for easy identification. More precisely, the procedure under the
“CHECK POWER SUPPLY” outlined previously is indicated by
illustration [ .

14| Symbols used in illustrations

Symbols included in illustrations refer to measurements or pro-
cedures. Before diagnosing a problem, familiarize yourself with
each symbol.

Direction mark
Refer to “CONNECTOR SYMBOLS” on Gl-13.

Gl-32
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

Symbol

Symbol expianation

Symbol

Symbal explanation

GiSCONNECT

Check after disconnecting the connector
to be measured.

Procedure with Generic Scan Tool (GST,
QBD-II scan tool)

CONNECT

Chack after connecting the connector to
be measured.

Procedure without CONSULT or GST

Insert key into ignition switch.

A/C switch is "OFF".

PP
Al S

Remove key from ignition switch,

A/C switch is “ON".

)
>

Turn ignition switch to “OFF” position.

REC switch is “ON".

@

Turn ignition switch to “ON" position.

REC switch is “QFF".

&3

Turn ignition switch to “START" position.

DEF switch is “ON".

?9?
¥
[

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

Fan switch is “ON”. (At any paosition
except for “OFF” position)

53
[=]
-+,
o]
)
-

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

‘Fan switch is “OFF”.

QFF

L

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

Apply positive voltage from battery with
fuse directly to components.

(=]
=
*
Lo
i
=¥

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

Drive vehicle.

g
ek

Do not start engine, or check with engine
stopped.

Disconnect battery negative cable.

A==3
‘:J

Start engine, or check with engine run-
ning.

Depress brake pedal.

Apply parking brake.

Release brake pedal.

m

Reiease parking brake.

Depress accelerator pedal.

& ,

Circuit resistance should be measured
with an chmmeter.

NElE

1O
D

Current should be measured with an
ammeter.

Procedure with CONSULT

B

Procedure without CONSULT

L_G/UNIT__ 10| GONNEGTOR]]

or

[_eon_ Kfcomecton

8
W DISCONNECK
A€

heck aft ine i i
Cf@-%{ geiﬁy_a erengine is warmed up suff Release accelerator pedal.
Voltage should be measured with a volt-
& & meter.

Pin terminal check for SMJ type ECM
and A/T contrel unit connectors.

For details regarding the terminal
arrangement, refer to the foldout page.

DISCONNEGT

& O

=1
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CONSULT CHECKING SYSTEM

Function and System Application

Diagnostic . ; "
test mode Function ECCS AT Air bag ABS ASCD IvMS
This mode enables a technician to adjust
Work support some devices faster and mors accurately by X — — —— -— -
following the indications on GONSULT.
Self-diagnastic Seli-diagnostic results can be read and X x X X x x
results erased quickly.

Current self-diagnostic results and all trouble
diagnostic records previously stored can be — — X — — —
read.

Trouble diagnostic
record

ECU discriminated Classification number of a replacement ECU

No can be read to prevent an incorrect ECU — — X —_ - —
: from being installed.
Data monitor Input/Qutput data in the ECM can be read. X X — X X X
Diagnostic Test Mode in which CONSULT
: drives some actuators apart from the ECMs _ _ _
Active fest and also shifts some parameters in a speci- X X X
fied range.
ECM part number ECM part number can be read. X X — X — X
Conducted by CONSULT instead of a tech-
Function test nician to detarmine whether each system is X — — — — —
“OK” or “NG™.
The results of SRT (System Readiness Test)
SRT-OBD test value |and the OBD test values/test limits can be x — — — — —
read.
x: Applicable

“IVMS; In-vehicle multiplexing system

Lithium Battery Replacement

CONSULT contains a lithium battery. When replacing the battery obey the following:

WARNING:

Replace the lithium battery with SANYO Electric Co., Ltd., CR2032 only. Use of another battery may
present a risk of fire or explosion. The battery may present a fire or chemical burn hazard if mistreated.
Do not recharge, disassemble of dispose of in fire. ,

Keep the battery out of reach of children and discard used battery conforming to the local regulations.

Checking Equipment

When ordering the below equipment, contact your NISSAN/INFINITI distributor,

Teol name Description

NISSAN CONSULT

(1) CONSULT unit
and accessories

@) Program card
UES950 and UE251

NT004
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IDENTIFICATION INFORMATION

Model Variation

Destinétion
Bod Engine Grade Transaxle _Cali i
Y 9 - Non-California, | . iormia, US.A. Canada
USA.
] BLHULEA- . BLHULEA-

e RE4F04A™1 A BLHULEA-EVA*3 A3
RSSF50A*2 | BLHULEF-EUA | BLHULEF-EVA | BLHULEF-ENA
Sedan VQ30DE GLE RE4F04A*1 | BLHULGA-EUA | BLHULGA-EVA | BLHULEA-ENA
AE4F04A*1 . | BLHULVA-EUA | BLHULVA-EVA | BLHULVA-ENA

SE, SE-S, SE-L

' RS5F50A*2 | BLHULVF-EUA | BLHULVF-EVA | BLHULVF-ENA

*1: The automatic transaxle with viscous LSD is “RE4F04V™. LG
*2: The manual transaxle with viscous LSD is “RS85F50V". i
*3: GXE or GXE-L grade

Prefix and suffix designations:

FE
B LH U L E A A32 E U A
A: Standard cL
U: Non-California, U.S.A. .
V: California, U.S.A. MT
N: Canada
E: Multiport Fuel injection system engine AT
Al
Model
A: 4-speed automatic transaxle
F: 5-speed manual transaxie B2
E: GXE for U.S.A., GXE & GLE for Canada
G: GLE for U.S.A. 4
V: SE RA
L: Left-hand drive
" U: 2-wheel drive models EiR
LH: VQ30DE engine
B: 4-door sedan SH)
RS
=1
HA
EL
B
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IDENTIFICATION INFORMATION

Identification Number

Vehicle identification number Vehicle identification number plate

Vehicle identification plate

Emission control information label

Alr conditioner specification label
FMVSS certification label

5GI869-A

VEHICLE IDENTIFICATION NUMBER ARRANGEMENT

JN1 Cc A 2 1 D * v T 000001

£ A 2z 1 = oo

Vehicle serial number

Manufacturing plant
T: Oppama
M: Tochigi
Model year
V: 1997 model year

Check digit {0 to 9 or X}
The code for the check digit is determined by mathematical
cormputation.

Restraint system
D: Driver and passenger SRS air bags & 3-point manual seat belts

Body type
1: Sedan

Maodel change

Vehicle ling
A: Nissan Maxima

Engine type
C: VQ30DE

Manufacturer
JN1: Nissan, Passenger vehicle

GI-36
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IDENTIFICATION INFORMATION
Identification Number (Cont’d)

IDENTIFICATION PLATE

( NISSAN MOTOR CO., LTD. JAPAN
X A v
"o o oSS A 2 Vehicle identification number (Chassis number)
e A 3 Model
- 4 Body color code
O oo chmeon & A o 5 Trim color code B2
oidned PN e €& Engine model A
t iea s TRANS. ARLE A A 7 Engine displacement

T AL TRMG.EE Tig 8 Transmission model i
: LT 9 Axte model B

 BEEBERLRH wem .
LC

ENGINE SERIAL NUMBER MANUAL TRANSAXLE NUMBER
=
Tz
EE
Gl
BT
AT
SGI8ss7 SGI880 "
AUTOMATIC TRANSAXLE NUMBER AA,
ST
"S
BT
it
SGl864

EL
I3
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IDENTIFICATION INFORMATION

Dimensions
Sedan

Qverall tength mm (in} 4,810 (189.4}

Overall width mm (in) 1,770 (89.7)

Cverall height mm (in) 1,415 (55.7)

Front tread mm (in} :’:gg :ggg;:;

Rear tread mm (in) 1,23)8 g:g:;:;

Wheelbase mm (in) 2,700 (108.3)

Gross vehicle weight rating kg (Ib)

Gross axle weight rating See the "FMVSS certifi-

cation {abel” on the

Front kg {Ib) driver's side lock pilar.
Rear kg (ib)

*1: For models with steel wheels
*2: For models with aluminum wheels

Wheels and Tires

Steel 15 x 6JJ
Offset mm (in} | 40 (1.57}
Road wheel Alumi 15 x 6.5JJ
urminum 16 x 6.5JJ
Offset mm (in) | 45 (1.77)
P205/65R15 925
Conventional P205/65KR15 92H
P215/55R16 91H
Tire size
Conventional™
Spare T125/70D16*2

T125/90D16*2, *3

*1: For Canada
*2: For U.S.A.

*3: For models with viscous LSD

GlI-38

42



LIFTING POINTS AND TOW TRUCK TOWING

Preparation
SPECIAL SERVICE TOOLS

The actuzl shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore number) Description
Tool name
LM4086-0200 1A,
{ —
Board on atiachment
EM
NTO01 e
LM4519-0000 s
( — )
Safety stand attachment EC
NTOG2
FE
€L
Board-on Li
oard-o ft W

CAUTION:

Make sure vehicle is empty when lifting.

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

s Position attachments at front and rear ends of board-on [5
Attachment |ift.

Attachment
Side sii (SST. No. LM4086-0200} BA

AGIO18
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LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand
WARNING: :
* Never get under the vehicle while it is supported only by the jack. Always use safety stands when

you have to get under the vehicle.
* Place wheel chocks at both front and back of the wheels on the ground.

Garage jack points

Note:
Safety stand
L! points are the
= 1 same as panto-
graph jack
oints.
1 ,,
f——
Safety stand points
Use safety stand adapter ) :
as shown for stable support. ‘ F.I:i Fhf lower side
: sill into groove.
Aftachment \
S8T No. LM4519-0000
Safety stand SGI1902
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING:

When lifting the vehicle, open the lift arms as wide as possible and ensure that the front and rear of
the vehicle are well balanced.

When setting the lift arm, do not allow the arm to contact the brake tubes and fuel lines.

HA
Bl
N_ote H .
are the same as | L
pantograph jack
points.
EC
e

Put the sill in the groove of the lift pad to prevent the @”_-.
silf from deforming. If the pad does not have a groove,
prepare a suitable attachment with one.

5GI1903
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LIFTING POINTS AND TOW TRUCK TOWING

Automatic transaxle model

SGI806-A)

Tow Truck Towing

CAUTION:
.

All applicable state or Provincial (in Canada) laws and
local laws regarding the towing operation must be
obeyed. ' '

¢ [t is necessary to use proper towing equipment to avoid
possible damage to the vehicle during towing operation.
Towing is in accordance with Towing Procedure Manual at
dealer. '

*  When towing with the rear wheels on the ground, release
the parking brake and move the gearshift lever to neutral
position.

INFINIT! recommends that vehicle be towed with the driving (front)

wheels off the ground as illustrated.

TOWING AN AUTOMATIC TRANSAXLE MODEL WITH
FOUR WHEELS ON GROUND

Observe the following restricted towing speeds and distances.
Speed:
Below 50 km/h (30 MPH)
Distance:
Less than 65 km (40 miles)
CAUTION:
Never tow an automatic transaxie model from the rear (i.e,
backward) with four wheels on the ground as this may cause
serious and expensive damage to the transaxle.

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

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

VEHICLE RECOVERY (Freeing a stuck vehicle)

* Tow chains or cables must be attached only to the main
structural members of the vehicle.

¢ Pulling devices should be routed so they do not touch any
part of the suspension, steering, brake or cooling sys-
tems.

* Always pull the cable straight out from the front or rear of
the vehicle. Never pull on the vehicle at a sideways angle.

e Pulling devices such as ropes or canvas straps are not
recommended for use in vehicle towing or recovery.

Gl-42
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TIGHTENING TORQUE OF STANDARD BOLTS

Boll diam- et Tightening torque {Without lubricant)
Grade Bolt size eter* mm Hexagon head boit ‘ Hexagon flange bolt
mm N'm kg-m -tb in-lb N-m kg-m ft-lb in-lb
M6 6.0 1.0 5.1 0.52 3.8 451 6.1 0.62 4.5 53.8
1.25 13 1.3 g — 15 1.5 11 —
M8 8.0
1.0 13 1.3 9 — 16 1.5 12 —_
MA
15 25 2.5 18 — 29 3.0 22 —
4T M10 10.0
1.25 25 2.6 19 — 30 341 22 —_
1.75 42 43 31 — 51 5.2 38 — Ei]
M12 12.0
1.25 45 4.7 34 — 56 5.7 41 —_
M14 14.0 15 74 7.5 54 — 88 9.0 65 — LG
M6 6.0 1.0 8.4 0.86 6.2 746 10 1.0 7 87
1.25 21 241 15 — 25 25 18 —_ EC
M8 8.0 ‘“"J
1.0 22 2.2 16 — 26 2.7 20 —_
15 41 4.2 30 —_ 48 4.9 35 — —
7T M10 10.0 FiE
1.25 43 4.4 32 — 51 52 38 —_
1.75 71 7.2 52 — 84 8.6 62 —
Mt2 12.0 2L
1.25 77 7.9 57 — 92 9.4 68 —_ 7
M4 14.0 1.5 127 13.0 94 — 147 15.0 108 —
Mé 6.0 1.0 12 1.2 9 — 15 1.5 11 - W7
1.25 29 3.0 22 — 35 36 26 —
M8 8.0
1.0 bl 3.2 23 — a7 3.8 27 —_ /E\T
fini}
1.5 59 6.0 43 — 70 7.1 51 —_
a7 M10 10.0
1.25 62 6.3 46 — 74 7.5 54 —_ .
2
1.75 08 10.0 72 — 118 12.0 87 —_
M12 12.0
1.25 108 11.0 80 — 137 14.0 101 —_
5
M14 14.0 1.5 177 18.0 130 — 206 210 152 — R
1. Special parts are excluded.
2. This standard is applicable to bolts having the follow-
ing marks embossed on the bolt head. ST
*: Nominal diameter
B8
Grade Mark M 6 e
AT e 4 T |
TT et e 7 Nominal diameter of bolt threads (Unit: mm) Elh
OT e e e 9 Metric screw threads
HE
L
I
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SAE J1930 TERMINOLOGY LIST

SAE J1930 Terminology List

All emission related terms used in this publication in accordance with SAE J1930 are listed. Accordingly, new
terms, new acronyms/abbreviations and old terms are listed in the following chart.

***. Not applicable

NEW ACRONYM /

NEW TERM ABBREVIATION OLD TERM
Air cleaner ACL Air cleaner
Barometric pressure BARO .
Barometric pressure sensor-BCDD BAROS-BCDD BCDD
Camshaft position CMP i
Camshaft position sensor CMPS Crank angle sensor
Canister e Canister
Carburetor CARB Carburstor
Charge air cooler CAC Intercooler
Closed loop CL Closed loop
Closed throitle position switch CTP switch Idle switch
Clutch pedal position switch CPP switch Clutch switch
Continuous fusl injection system CFI system e
Continuous trap oxidizer system CTOX system e
Crankshaft position CKP b
Crankshaft position sensor CKPS A
Data link connector DLC e
Data fink connector for CONSULT DLC for CONSULT Diagnostic connector for CONSULT
Diagnostic test mods DTM Diagnostic mode
Diagnostic test mode selector DTM selector Diagnostic mode selector
Diagnostic test mode | DTM I Mode |
Diagnostic test mode |l DTM Il Mode I
Diagnostic trouble code DTC Malfunction code
Direct fuel injection system DFI system e
Distributor ignition system Dl system Ignition timing control

Early fuel evaporation-mixture heater

EFE-mixture heater

Mixture heater

Early fuel evaporation system EFE system Mixture heater control
Elzri:(r)i:rzflly erasable programmable read only EEPROM -

Electronic ignition system El system Ignition timing contiol
Engine control EC e

Engine contrcl module ECM ECCS centrof unit

Engine coolant temperature ECT Engine temperature
Engine coolant temperature sensor ECTS Engine temperature sensor
Engine modification EM e

Engine speed RPM Engine speed

Erasable programmable read only memory EFROM e

Evaporative emission canister

EVAP canister

Canister
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SAE J1930 TERMINOLOGY LIST
SAE J1930 Terminology List (Cont’d)

***: Not applicable

NEW TERM N e o OLD TERM

Evaporative emission system EVAP system Evaporative emission control system

Exhaust gas recirculation valve EGR valve EGR valve

Exhaust gas recircufation controi-BPT valve EGRC-BPT valve BPT valve

Exhaust gas recirculaiion control-solencid valve | EGRC-solenoid valve EGR control solencid valve A
Exhaust gas recirculation temperature sensor

EGR tomperature senser EGRT sensor Exhaust gas temperature sensor BB
E;alshmeelsqc;ri;ally erasable programmable read FEEPROM e i
Flash erasabie programmable read only memory | FEPROM e -
Flexible fuel sensor FFS . -
Flexible fuel system FF system i v
Fuel pressure regulator e Pressure regulator

Fuel pressure regulator control solencid valve i PRVR control solenoid valve FE
Fuel trim FT e

Heated Oxygen sensor HO25 Exhaust gas sensor GL
Idle air control system IAC system ldle speed control

dle air control valve-air regulator IACV-air regulator Air regulator AT
Idle air contro! valve-auxiliary air controi valve IACV-AAC valve Auxiliary air control (AAC) valve

idle air control valve-FICD scienoid valve IACVY-FICD salenoid valve FICD solenoid valve AT
ldle air control valve-idle up controf solenoid IACV-idle up control solenoid .

vaive valve idle up control solenoid valve )
Idle speed control-FI pot ISG-FI pot Fl pot o
Idle speed control system ISC system e i
Ignition control IC e R
ignition control module ICM whx

Indirect fuel injection system IF! system e BR
Intake air 1A Adir

intake air temperature sensor 1AT sensor Air temperature sensor 87
Knock e Detonation
Knock sensor KS Detonation sensor B
Makunction indicator lamp MIL Check engine light
Manifold absolute pressure MAP i B
Manifold absolute pressure sensor MAPS bl
Manifold differential pressure MDP e HA,
Manifold differential pressure sensor MDPS o

ElL
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SAE J1930 TERMINOLOGY LIST

SAE J1930 Terminology List (Cont’d)

***. Not applicable

NEW ACRONYM /

NEW TERM ABBREVIATION OLD TERM
Manifold surface temperature MST A
Manifold surface temperature sensor MSTS e
Manifold vacuum zcne MVZ i
Manifold vacuum zone sensor MVZS e
Mass air flow sensor MAFS Air flow meter

Mixture control solenoid valve

MC solenoid valve

Air-fuel ratio control solenoid valve

Multiport fuel injection System MFI system Fuel injection control
Neutral position switch bl Neutral switch
Nonvolatile random access memory NVRAM i

On board diagnostic system OBD system Self-diagnosis

QOpen loop OL Open loop
Oxidation catalyst ocC Catalyst

Oxidation catalytic converter system OC system b

Oxygen sensor 028 Exhaust gas sensor
Park position switch b Park switch
Park/neutral position switch PNP switch Park/neutral switch

Pericdic trap oxidizer system

PTOX system

ke

Positive crankcase ventilation PCV Positive crankcase ventilation
Positive crankcase ventilation valve PCV valve PCV valve

Powerlrain control module PCM arx

Programmabte read only memory PROM i

Pulsed secondary air injection control solenoid valve

PAIRC solencid valve

AlV control sclenold valve

Pulsed secondary air injection system PAIR system Air induction valve (AlV) control
Pulsed secoendary air injection valve PAIR valve Air induction valve
Random access memory RAM b

Read only memory ROM e

Scan tool ST e

Secondary air injection pump AIR pump -

Secondary air injection system AlR system o

Sequential multiport fuel injection systam SFI system Sequential fuel injection
Service reminder indicator SRI o

Simultaneous multiport fusl injection system e Simultaneous fuel injection
Smoke puff limiter system SPL systam -

Supercharger sSC e

Supercharger bypass S5CB e

System readiness test SRT -

Thermal vacuum valve TVW Thermal vacuum valve
Three way catalyst TWGC Catalyst

Three way catalytic converter system TWC system i

Three way + oxidation catalyst TWC + OC Catalyst

Gl-46
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SAE J1930 TERMINOLOGY LIST
SAE J1930 Terminology List (Cont’d)

***: Not applicable

NEW ACRONYM /
NEW TERM ABBREVIATION OLD TERM
Three way + oxidation catalytic converter system | TWC + OC system o
Throttte body B Throttle chamber
SPI body

Throttle body fue! injection system TBI system Fuel injection controt A

Throtitle position TP Throttle position

Throttle position sensor TPS Throtile sensor EM

Throttle position switch TP switch Throttle switch

Torque converter clutch solenoid valve TCC solenoid valve Lock-up cancel solenoid LG

Lock-up solenoid
Turbocharger TC Turbocharger EC
A=

Vehicle speed sensor V38 Vehicle speed sensor

Volume air flow sensor VAFS Air flow meter EE

Warm up oxidation catalyst WU-QC Catalyst B

Warm up oxidation catalytic converter system WU-OC system e ol

Warm up three way catalyst WU-TWC Catalyst

Warm up three way catalytic converter system WU-TWC system ol

Wide open throttle position switch WOTP switch Full switch BT
AT
BA
RA
BR
ST
BT
HA,
EL
B4
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-

ity of injury to the driver and front passenger in a frontal collision. The Suppiemental Restraint System con-

sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-

senger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Information necessary

to service the system safely is included in the RS section of this Service Manual.

WARNING:

¢ To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

* Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

* Do not use electrical test equipment on any circuit related to the SRS unless Instructed to in this
Service Manual. SRS wiring harnesses are covered with yellow insulation either just before the
harness connectors or for the complete harness, for easy identification.

Special Service Tool
The actual shapes of Kent-Moore tools may differ from these of special service tools illustrated here.

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

KV10115801
(J38956) a
Qil filter wrench

NT375 a: 64.3 mm (2.531 in}
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GENERAL MAINTENANCE

General maintenance includes those items which should be checked during normal day-to-day operation of
the vehicle. They are essential if the vehicle is to continue operating properly. The owners can perform checks
and inspections themselves or have their NISSAN dealers do them.

ltem Reference page

OUTSIDE THE VEHICLE @l
The maintenance items listed here should be performed from time to time, unless otherwise
specified.

Tires Check the pressure with a gauge pericdically when at a service station, including the
spare, and adjust to the specified pressure if necessary. Check carefully for damage, cuts or —
oXcessive wear. =

Wheel nuts When checking the tires, make sure no nuts are missing, and check for any loose
nuts. Tighten if nacessary.

Tire rotation Tires should be rotated every 12,000 km (7,500 miles). MA-19 LG

Wheel alignment and balance If the vehicle pulls to either side while driving on a straight and

leve! road, or if you detect unaven or abnormal tire wear, there may be a need for whee! align- MA-19 EG

ment. If the steering whee! or seat vibrates at normal highway speeds, whee! batancing may be _ FA-6

needed.

Windshield wiper blades Check for cracks or wear if they do not wipe properly. ' — FE

Doors and engine hood Check that all doors and the engine hood operate smoothly as well as

the trunk lid or back hatch. Also make sure that all latches lock securely. Lubricate if necessary. G,

Make sure that the secondary [atch keeps the hood from opening when the primary latch is MA-21

released.

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

INSIDE THE VEHICLE

The maintenance items listed here should be checked on a regular basis, such as when per- em

forming periodic maintenance, cleaning the vehicle, etc. AT

Lights Make sure that the headlights, stop lights, tail lights, turn signal lights, and other lights .

are all operating properly and installed securely. Also check headlight aim. EA

Warning lights and buzzers/chimes Make sure that all warning lights and buzzers/chimes are .

operating properly. ]
E

Windshield wiper and washer Check that the wipers and washer operate properly and that the _

wipers do not streak.

Windshield defroster Check that air comes out of the defroster outlets properly and in good . ER

guantity when operating the heater or air conditioner.

Steering wheel Check that it has the speclfied play. Be sure to check for changes in the steer- ST

ing condition, such as excessive play, hard steering or strange noises. _ — =

Free play: Less than 35 mm (1.38 in)

Seats Check seat position controls such as seat adjusters, seatback recliner, eic. to make sure RS

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

restrains move up and down smoothly and that the locks (if equipped) hold securely in afl

fatched positions. Check that the latches lock securely for folding-down rear seatbacks. BT

Seat belts Check that all parts of the seat belt system (e.g. buckles, anchors, adjusters and

retractors) operate properly and smoothly, and are installed securely. Check the belt webbing for MA-21 p

cuts, fraying, wear or damage. FIA
EL
B
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GENERAL MAINTENANCE

ltem Reference page
Clutch pedal Make sure the pedal operates smoothly and check that it has the proper free play. CL-4
Brakes Check that the brake does not pull the vehicle to one side when applied. —
Brake pedal Check the pedal for smooth operation and make sure it has the proper distance
under it when depressed fully. Check the brake booster function. Be sure to keep the floor mats BR-6, 9
away from the pedal.
Parking brake Check that the lever has the proper travel and make sure that the vehicle is held BR-21
securely on a fairly steep hill when only the parking brake is applied.
Automatic transaxle “Park position”” mechanism Check that the lock release button on the
selector lever operates properly and smoothly. On a fairly steep hill check that the vehicle is held -
securely with the selector lever in the “P” position without applying any brakes.
UNDER THE HOOD AND VEHICLE '
The maintenance items listed here shouid be checked periodically (e.g. each time you check the
ehgine cil or refuel).
Windshield washer fluid Check that there is adequate fluid in the tank. —
Engine coolant level Check the coolant level when the engine is cold. MA-11
Radiator and hoses Check the front of the radiator and clean off any dir, insects, leaves, etc,,
that may have accumulated. Make sure the hoses have no cracks, deformation, deterioration or e
loose connactions.
Brake and clutch fluid levels Make sure that the brake and clutch fluid levels are between the
» [ . MA-17, 19

“MAX” and "MIN" lines on the reservoir.
Battery Check the fluid level in each cell. It should be between the “MAX"” and “MIN” fines. —
Engine drive belts Make sure that no belt is frayed, worn, cracked or oily. MA-10
Engine oil level Check the level on the dipstick after parking the vehicle on a level spot and MA-14
turning off the engine.
Power steering fluid level and fines Check the level in the reservoir tank with the engine off.

. MA-20
Check the lines for proper attachment, leaks, cracks, etc.
Automatic transaxie fluid level Check the level on the dipstick after putting the selector lever MA-18
in “P" with the engine idling.
Exhaust system Make sure there are no loose supports, cracks or holes. If the sound of the
exhaust seems unusual or there is a smell of exhaust fumes, immediately locate the trouble and MA-17

correct it,

Underbody The underbody is frequently exposed to corrosive substances such as those used
on icy roads or to control dust. It is very important to remove these substances, otherwise rust
will form on the floor pan, frame, fuel lines and around the exhaust system. At the end of winter,
the underbody should be theroughly flushed with plain water, being careful to clean those areas
where mud and dirt can easily accumulate,

Fluid leaks Check under the vehicle for fuel, oil, water or other fluid ieaks after the vehicle has
been parked for a while. Water dripping from the air conditioner after use is narmal. If you
should notice any leaks or gasoline fumes are evident, check for the cause and correct it imme-
diately.

MA-4
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PERIODIC MAINTENANCE

Two different maintenance schedules are provided, and should be used, depending upen the conditions in
which the vehicle is mainly operated. After 60,000 miles (96,000 km) or 48 months, continue the periodic
maintenance at the same mileage/time intervals.

SCHEDULE 1 .

Follow Periodic Maintenance Schedule 1 if your driving habits frequently includes one or more of the follow-

ing driving conditions:

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

® Repeated shorl trips of less than 10 miles (16 km) with outside temperatures remaining below freezing.

¢ Operating in hot weather in stop-and-go “rush hour” traffic.

¢ Extensive idling and/or low speed driving for long distances, such as police, taxi or door-to-door delivery [gj
use. '

e Driving in dusty conditions.

* Driving on rough, muddy, or salt spread roads. LG

* Towing a trailer, using a camper or a car-top carrier.

SCHEDULE 2 EG

Follow Periodic Maintenance Schedule 2 if none of the driving conditions shown in Schedule 1 apply to your

driving habits.
¢ FE
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PERIODIC MAINTENANCE
Schedule 1

"Pa4Inbal 8l S|eAlsjul pUB SWS) sauUBUSILIELY JDU1Q ANNGRY [[BDRS JaInjoenuew 1o AjuRIIEM UOCISEIWSa 3yl UlEIUIRW O] J3PI0
| aaueLa)ulew yons uLiolad 10U pesu Jsumo ay) “uonessde a|31yan 3jqe|jal 104 NYSSIN AQ PRpUSIWOIS] a8 wxss UHM S|BAISJUL PUR SWUAY SJUBUSIUIEY X
‘I°ge] uolBIILIBY SSANL 34l Uo pajou AINIBJNURW Jo alep ay) J8Ye sieah g welsAs Beq Jre sy} 1padsu) ()
“sSyjuow 10
(wni 000‘gt) Sallw 000°0E Adaaa Je (10 (Joadsul 1sn] jou) aBueys ‘speoa Appnw so yBnos ue BulAlp Jo ‘aLues doj-aed e 1o tedwes e Buisn Ysjel) e m::wm# H{9)
*B0URIBDID anjeA 19adsul ‘saseasoul asiou aaea Jf (g)
"syjuow vz 10 {u 000'8y) Seliw 000°0¢ A1ana aoejdal ‘syjuow gy 40 (WX O0‘9E) SN 000°09 ALY {b)
"Aletelpawiwg wey ooedal ‘uasa ue Yyans ul "pebbojo awoaag bW sy
au1 ‘yby Ajpwaixa Jo mo| Ajpwalixa Jayyje ae seinjeladws) Jusque s1oYM Sedie uj J0 SuoCIIpUG) Jayieam asIanpe Klewaxe Japun pajesado si ejoiyaa § {g)
. ‘paanbal aq Aew adusuajUIEW Juanbaly alow ‘SUCIHPUOS Aisnp u Ajurew Bunelado § {z)
‘Syuow z| 1o (Wy 000'r2) Salw 000's1 A1aas joadsul ‘syjuow gy 1o (W 000°96) SIIIW 000°09 JoUY (1) :3LON

£-SH (Z) 310N o928 waisis Beq iy
L% | | | | I | | | Slo0q JBYS aalg
L9y | | | ! f | | | walsis 1sneyxs
S-vd '02-vIN | | | | ] | | | siuol jgeq uoisuadsns tuocl) g S0 |leq abexuy Bunsslg
. v.uqm | | | | f | | | sped uoisuedsns g e|xe ‘ebeyun y 1esh Bunsaig

S-vd '02-¥IN ’
81 “Z1-¥YIN | | b | (9) 310N ses [0 8[xXESUBL JNBLIOINE § [ENUe
0T ‘6L-YIN | | | I | | 1 5081p g sped ayelg
BL-¥IA | 1 | | S8Qed § SaU| ayely
soueusuzw Apoq pue s|sseyn
— () 31LON o928 BIUBIES|D BA|BA ISNBLXS B 3B
SL-vIN [u] (204 03ddIL-WNNILYId 950) sBnjd syedg
PL-YA Y H d H Y Y d H d H H H H Y d d (‘usfeAINbs Jo 00N LE-g0S ) "ON Med esn) ol Jlo suibuz
YN 4 d9 H dW d 4 H H H d " H H H H H ho ewbuz
- H (#) 31ON se5 wejooo aubug
AR «(8) ILON 993 ey jend
SL-vYN «| sl saul| jan4
9L-viN «l «l sau| lodep
EL-YN )] (] () 3LON eo5 By JsueR|D Iy
0L-vIA «| (1) 310N &35 SI9q SAK(]
asueuajuiew wasAs |01U09 UolsS|Wg

BY 14 F44 6& a8 €8 0g le 1£4 le 81 Sl cl [ 9 g SYwow Y81y SO JBABLOILM

{ge) (o6) (r8) (92 (22) (99) (0@) (v&) (8v) (ev) f{98) (og) (v@) (81} {(ev) (o) (000'1 % ) ‘SO 1O SIBJBION

ofied aoualajey ) ‘S|IW O JEGLINU 1B WIoUad

09 &2'95 G¢5 Si8F G GZly §/8 GLEE 0 G2'92 §28 S48l S SILL g2 &le QGO | X s9l

TYAHILN! JONYNILNIVIA NOLLYHIdO FONVNILNIVIN

Auo sieaeiu obespw syl v i[ ] "AIesso0ou )1 ase|dal 10 108400 "wadsu] =) -eoBjdaH = Y SUOHEIARIGOY

58

MA-6



PERIODIC MAINTENANCE
Schedule 2
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RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)

Recommended fluids and lubricants

US measure Imp measure Liter

Engine ocil (Refill)

With oil filter 4-1/4 qt 312 qt 4.0 * API SG or SH and Energy Conserving

Without oil filter 3-7/8 qt 3-1/4 qt 3.7 . Jol‘pn Certification Mark*1
Cooling system

With reservoir 9qt 712 gt 8.5 Anti-freeze coclant

Reservoir 7/8 qt 3/4 qt 0.8 (Ethylene glycol base)
Manual transaxle gear oil

RS5F50V 9-1/8 - 9-1/2 pt 7-5/8 - 7-7/8 pt 4.3 -4.5 APl GL-4*1

RS5F50A 9-1/2-10-1/8 pt  7-7/8 - 8-1/2 pt 45-48 APl GL-4"1

Nissan Matic “D” (Continental U.S. and

Automatic transaxle fluid 10 qt 8-1/4 gt 9.4 Alaska) or Genuine Nissan Automatic Trans-

mission Fiuid {Canada)'2

Power steering fluid

Type DEXRON™ [IE, DEXRON™ Il or
equivalent

Brake & Clutch fiuid

Genuine Nissan Brake Fluid*3
or equivalent
DOT 3 (US FMVSS No. 116)

Multi-purpose grease

NLGI No. 2 (Lithium soap base)

™1: For further detahs, see “"SAE Viscosity Number”.

*2: Dexron® {ll/Mercon® or equivalent may also be used. Qutside the continental United States and Alaska contact a NISSAN dealership for more infor-
mation regarding suitable fluids, including recommended brand(s) of Dexron® llIMercon® or Dexron® ||IE/Mercon® Automatic Transmission Fluid.

*3: For more information regarding suitable fluids, contact a NISSAN dealership.

Qutside Temperature Range
Anticlpated Before Next Qil Change

GASOLINE ENGINE OQIL

+38 |f+100f- — -

0+32m

—illfe b — -

o |ll-o ——

777

1]

7%

10W-30

SAE Viscosity Number

SMA796CE

SAE 5W-30 viscosity oil is preferred for all
temperatures. SAE 10W-30 viscosity oil may be
used if the ambient temperature is above -18°C

(0°F).

Qutside Temperature Range
Anticipated Before Next Oil Change

75W  gow 75wW-90

GEAR. OIL

oG 1 °F

+40 | |]-+104

+301]] +88

+10) | {+50
0 +32

=10 (| +14

29[| -20

140
80

7

80W-90
TIO0O3

80W-90 is preferable for ambient temperature
below 40°C (104°F).

MA-8
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RECOMMENDED FLUIDS AND LUBRICANTS

Anti-freeze Coolant Mixture Ratio

The engine cooling system is filled at the factory with a high-quality,
year-round, anti-freeze coolant solution. The anti-freeze solution
contains rust and corrosion inhibitors. Therefore, additional cooling
system additives are not necessary. @l
CAUTION:

When adding or replacing coolant, be sure to use only an eth-
ylene glycol anti-freeze with the proper mixture ratio of 50%
anti-freeze and 50% soft water.

Outside temperature _ (=]
down to Anti- Soft
= o freeze water )
LG
-35 =30 50% 50%

Other types of coolant solutions may damage the cooling sys- EG
tem.

FE
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'ENGINE MAINTENANCE

Checking Drive Belts

M 21 - 26 (2.1 - 2.7, 15 - 20) :;Eflrst?:éuit::g belt tension, tighten

@ a-704-0735-61)

O+ —r
Powejieerlng oil pump Power steering

—L [6 ‘ Ig oil pump bett
= Tig'l'\tenH

Loosen

(2.6 - 3.3,

Idler pulle
puliey 19 - 24)

Power steering

Alternator
Idler pulley

Alternator

Power stearing oil pump

Air conditioner
compressor

Crankshaft pulley Crankshaft

pulley

¥ : Check point for deflection With ai ditioner
1th alr con Without air conditioner

H: Nem (kg-m, ft-1b}

* Nem (Kg-m, in-b)

SMAB04CB

1. Inspect for cracks, fraying, wear or oil. If necessary, replace
with a new one.

2. Inspect drive belt deflections by pushing midway between pul-
leys.

Inspect drive belt deflections when engine is cold.

Adjust if belt deflections exceed the limit.

Belt deflection:

Unit: mm (in)
Used belt deflection Deflection of
. eflection ¢
Drive belts Limit Deflection after new belt
adjustment
Alternator
With air conditioner 7 (0.28) 42-46 3.8-41
compressor ’ (0.165 - 0.181) | (0.150 - 0.161)
Without air condi- 10 (0.39) 63-6.9 58-6.2
tioner compressor ' (0.248 - 0.272) | (0.228 - 0.244)
. ) 73-8 65-7
Power steering oil pump 11 {0.43) (0.287 - 0.315) | (0.256 - 0.276)
Applied pushing force 98 N {10 kg, 22 Ib)

MA-10
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ENGINE MAINTENANCE

Changing Engine Coolant

WARNING:
To avoid the danger of being scalded, never change the cool-
ant when the engine is hot.

&l
(4
1. Open radiator drain cock at the bottom of radiator, and remove
radiator filler cap. LG
2. Remove reservoir tank, drain coolant, then clean reservoir
tank.
Install it temporarily. EC
* Be careful not to allow coolant to contact drive belts.
FE

n Radiator /\_/

3. Open drain plugs on both sides of cylinder block. T

FA&

}: Tﬂ\bﬁuﬂhﬂ
e — i cglinder RA

— 7 Lhaet manffold Plack

f Engine BR
Sl
RS
on right side
g:otg(lmder Exhaust manifold BT
SMAT54C
4. Close and tighten drain plugs securely. HA
5. Flush cocling system by running fresh water through radiator.
* Apply sealant to the drain plug thread. EL
[0): 60 - 66 N'm (6.1 - 6.7 kg-m, 44 - 48 ft-lb) Left side
18- 22 N-m (1.8 - 2.2 kg-m, 13 - 16 ft-lb) Right side
DX
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ENGINE MAINTENANCE

Radiator

MAX,

MIN .

SMA412B

Engine Fuel line @

SMABO3A

— 3 (0.12)

[ —
I

Unit: mm (i)

S
4 F

:
b I
B N

28 (1.10)

Fuel hose clamps

1.0 - 1.5 N-m
(0.10 - 0.15 kg-m,
8.7 - 13.0 in-Ib)

MMA104A

8 FUEL PRES RELEASEM [

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

y
START |

SEF823K|

Changing Engine Coolant (Cont’d)
6. Fill radiator slowly with proper mixture of coolant and water. Fill
reservoir tank up to the “H” level. Then install radiator cap.
Coolant capacity (With reservoir tank):
8.5¢ (9 US qt, 7-1/2 Imp qt)
Reservoir tank:
0.8¢ (7/8 US qt, 3/4 Imp qt)
Pour coolant through coolant filler neck siowly to allow air in
system to escape.
Regarding anti-freeze coolant mixture ratio, see MA-9.

7. Start engine and warm it up until it reaches normal operating
temperature. Then race engine 2 or 3 times under no-load.
Watch coolant temperature gauge for signs of overheating.

8. Stop engine. After it completely cools down, refill radiator up to
filler opening. Fill reservoir tank up to the “H” level.

9. Check drain cock and drain plug for any sign of leakage.

Checking Fuel Lines
Inspect fuel lines and tank for improper attachment, leaks, cracks,

damage, chafing or deterioration.
If necessary, repair or replace.

CAUTION:

Tighten high-pressure rubber hose clamp so that clamp end Is
3 mm (0.12 in) from hose end.

Tightening torque specifications are the same for all rubber

hose clamps.
Ensure that screw does not contact adjacent parts.

Changing Fuel Filter

WARNING:
Before removing fuel filter, release fuel pressure from fuel line

to eliminate danger.
1. Start engine.
2. Perform “FUEL PRESSURE RELEASE” in “WORK
SUPPORT” mode with CONSULT.
3. After engine stalls, crank engine two or three times to
make sure that fuel pressure is released.
4. Turn ignition switch off.

MA-12



ENGINE MAINTENANCE
Changing Fuel Filter (Cont’d)

J @ 1. Remove fuel pump fuse.
2. Start engine.
\ 3. After engine stalls, crank engine two or three times to

make sure that fuel pressure is released.
4. Tum ignition switch off and install fuel pump fuse.

Fuel pump

ey
fuse @E

SMA755C EM

Ny 5. Loosen fuel hose clamps.

Master & 6. Replace fuel filter. LG

oy ¢ Be careful not to spill fuel over engine compartment. Place
a shop towel to absorb fuel.

¢ Use a high-pressure type fuel filter. Do not use a synthetic EG
resinous fuel filter.

*  When tightening fuel hose clamps, refer to “Checking Fuel
Lines”. FE

der

GlL

Changing Air Cleaner Fiiter

Viscous paper type

The viscous paper type filter does not need cleaning between a7
renewals.

BR
1)
RS
BT

RA
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ENGINE MAINTENANCE

Changing Engine Oil

Gil filler cap
P WARNING:
e ¢ Be careful not to burn yourself, as the engine oil is hot.
soap or hand cleaner as soon as possible.
smarsec| 3. Remove drain plug and oil filler cap.

+ Prolonged and repeated contact with used engine oil may

cause skin cancer; try to avoid direct skin contact with

Oil fitter J:} Ny
e
Loosen .’9 1. Warm up engine, and check for oil leakage from engine com-
S ponents.
4. Drain oil and refill with new engine oil.

Oil grade: API SG or SH

used oil. If skin contact is made, wash thoroughly with
Loosen & \ o4 rain piug 2. Stop engine and wait for more than 10 minutes.
Viscosity: Refer to MA-8.

Refill oil capacity (Approximate): Unit: fiter (US qt, Imp o)
With oil filter change 4.0 (4-1/4, 3-1/2)
Without cil filter change 3.7 (3-7/8, 3-1/4)
CAUTION:
s Be sure to clean drain plug and install with new washer.
Drain plug:

): 29 - 39 N'm (3.0 - 4.0 kg-m, 22 - 29 ft-ib)

* The refill capacity depends on the oil temperature and
drain time; use the “Refill oil capacity” values as a refer-
ence and be certain to check with the dipstick when
changing the oil.

Never pull out level gauge while filling engine oil.

Warm up engine and check area around drain plug and oil fil-
ter for ol leakage.

Stop engine and wait for more than 10 minutes.

Check oil level.

No 0.

Do not overfill.

SMA759C]

Changing Oil Filter

1. The oil filter is a small full-floating cartridge type and is pro-
vided with a relief valve,

Refer to LC section (“CIL FILTER").

2. Remove oil filter with Tool or suitable tool.

WARNING:
Be careful not to burn yourself, as the engine and the engine

oil are hot.

Qil filter _
KV10115801 Loasen

(J38956) SMA760CE

3. Clean oil filter mounting surface on cylinder block. Coat rubber
seal of new cil filter with engine oil.

SMAD10
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ENGINE MAINTENANCE
Changing Oil Filter (Cont’d)

l W 4. Screw in the oil filter until a slight resistance is felt, then tighten
J\J“ \ additionally 2/3 turn.
T T 5. Add engine oil.

Refer to “Changing Engine Oil”, MA-14 .

2/3 of aturn

Gl

SMAZ2298 EM

2. Disconnect ignition coil harness connectors.
3. Loosen ignition coil fixing bolts and pull out coil from intake E
coils £ manifald connector. =

\ Changing Spark Plugs
?g:\% 1. Remove left side rocker cover ornament. LG

FE

A
b

SMA761C

4. Remove spark plugs with suitable spark plug wrench.

w ith t : : AT
Q o ron spar g Spark plug (Platinum-tipped type): M

Make NGK )
Standard type PFR5G-11 &
156 mm
{0.63 In) Hot type PER4G-11
Cold type PFR6G-11 Fh
Use standard type spark plug for hormal condition. BA

semeoaa| 1 he hot type spark piug is suitable when fouling may occur with the

standard type spark piug such as:
* frequent engine starts BR
* |ow ambient temperatures

The cold type spark plug is suitable when spark knock may occur &7
with the standard type spark plug such as:
* extended highway driving
s frequent high engine revolution B
[0]: 20 - 29 N-m
(2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

* Do not use a wire brush for cleaning.
* If plug tip is covered with carbon, spark plug cleaner may
be used. EL
Cieaner air pressure:
Less than 588 kPa (6 kg/cm?, 85 psi)
Cleaning time: 5
Less than 20 seconds

SMA773C
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ENGINE MAINTENANCE

Do not gap

SMABOGC

Fresh air inlet line
EVAP vapor
purge line

SMAB9BC

Changing Spark Plugs (Cont’d)

* Checking and adjusting plug gap is not required between
change intervals.

Checking EVAP Vapor Purge Lines

1. Visually inspect EVAP vapor purge lines for improper attach-
ment and for cracks, damage, loose connections, chafing and
deterioration.

2. Inspect fuel tank filler cap vacuum relief valve for clogging,
sticking, efc.

Refer to EVAPORATIVE EMISSION SYSTEM in EC section.

MA-16
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CHASSIS AND BODY MAINTENANCE

Checking Exhaust System

Check exhaust pipes, muffler and mounting for improper
attachment, leaks, cracks, damage, chafing or deterioration.

@l

SMAZ11A El]

Checking Clutch Fluid Level and Leaks

if fluid level is extremely low, check clutch system for leaks. e

SMAQ41B

Checking M/T Oil
Check for oil leakage and oil level.
Never start engine while checking oil level.

Filler plug: ar
[C): 25 - 34 N'm (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Fill to this level.
Filler plug

FA
B
SMADEEC
Changing M/T Oil BR
/f 1. Drain oil from drain plug and refill with new gear oil.
2. Check oil level. q
- Qil grade: 8T
/ ) API GL-4
¢ Viscosity: BS
Oy See “RECOMMENDED FLUIDS AND
‘\,{% Wi LUBRICANTS”, MA-8.
SN 2N Capacity: ‘
@ wzz RS5F50A BY
SMAOSTC 45-48¢
(9-1/2 - 10-1/8 US pt, 7-7/8 - 8-1/2 Imp pt) HA,
RS5F50V
43-45¢
(9-1/8 - 9-1/2 US pt, 7-5/8 - 7-7/8 Imp pt) gL
Prain plug:
[O]: 15 - 20 N-m (1.5 - 2.0 kg-m, 11 - 14 ft-Ib)
[
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CHASSIS AND BODY MAINTENANCE

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

g
Add SMAS45CA
g {
/]:_‘;/L
|' !
Check fluid for cantamination.
SMAS53B
Qil pan
Drain plug
SATOG7D

Checking A/T Fluid

1. ‘Warm up engine.

2. Check for fluid leakage.

3. Before driving, fluid level can be checked at fluid temperatures

of 30 to 50°C (86 to 122°F) using “COLD” range on dipstick.

Park vehicle on level surface and set parking brake.

Start engine and move selector lever through each gear posi-

tion. Leave selector lever in “P” position.

Check fluid level with engine idling.

Remove dipstick and wipe clean with lint-free paper.

Re-insert dipstick into charging pipe as far as it will go.

Remove dipstick and note reading. If reading is at low side of

range, add fluid to the charging pipe.

Do not overfill.

4. Drive vehicle for approximately 5 minutes in urban areas.

5. Re-check fluid level at fluid temperatures of 50 to 80°C (122
to 176°F) using "HOT” range on dipstick.

o

~@ oo

6. Check fluid condition.
¢ |f fluid is very dark or smeils bumed, refer to AT section for
checking operation of A/T. Flush cooling system after repair of

e If A/T fluid contains frictional material (clutches, bands, etc.),
replace radiator and flush cooler line using cleaning solvent
and compressed air after repair of A/T. Refer to LC section
("Radiator”, "ENGINE COOLING SYSTEM").

Changing A/T Fluid

1. Warm up A/T fluid.
2. Stop engine.
3. Drain A/T fluid from drain plug and refill with new A/T fluid.
Always refill same volume with drained fluid.
Fluid grade:
Nissan Matic “D” (Continental U.S. and Alaska) or
Genuine Nissan Automatic Transmission Fluid
{Canada)
Refer to “RECOMMENDED FLUIDS AND
LUBRICANTS”, MA-8.
Fluid capacity (With torque converter):
9.4 ¢ (10 US qgt, 8-1/4 Imp qt)
Drain plug:
:29 - 39 N'm (3.0 - 4.0 kg-m, 22 - 29 ft-lb)
4. Run engine at idle speed for five minutes.
5. Check fluid level and condition. Refer to “Checking A/T Fluid”.
If fluid is still dirty, repeat step 2. through 5.
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CHASSIS AND BODY MAINTENANCE

Balancing Wheels

Adjust wheel balance using road wheel center.
Wheel balance (Maximum allowable unbalance):

Dynamic @
Maximum allowable unbal- | (At rim flange) 10 (0.35) {one side)
ance g (oz)

Static g (oz) 20 (0.71)

T 4 whesls SMAB2EC

— FRONT Tire Rotation

Do not include the T-type spare tire when rotating the tires.
Wheel nuts:
[3}: 98 - 118 N'm ~

] (10.0 - 12.0 kg-m, 72 - 87 ft-Ib) EC

Checking Brake Fluid Level and Leaks

T
If fluid level is extremely low, check brake system for leaks.

//)\C) Checking Brake Lines and Cables AT
s

@ Check brake fluid lines and parking brake cables for improper
attachment, leaks, chafing, abrasions, deterioration, etc. E
B,
SBR389C
Checking Disc Brake BR
& ROTOR
= Check condition and thickness. g7
Unit: mam (in)
Front Rear B
Brake model CL25VB CL9HA
Standard thickness 22 (0.87) 9 (0.35) 5T
Maximum runout 0.08 (0.0031) 0.15 (0.0059)
SA60A Minimum thickness '
(Wear limit) 20.0 (0.787) 8.0 (0.315) HA,
EL
534
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CHASSIS AND BODY MAINTENANCE

SMAG22A

<::I . Check grease leakage.
‘ : Check tightening torque.
[C] : Refer to ST section,

SMAB54C

HOT:
50 - 80°C
(122 - 176°F)

85T476C

S8T477C

Checking Disc Brake (Cont’d)
CALIPER
Check for leakage.

PAD
Check for wear or damage.
Unit: mm {in)
Brake model CL25VB CLIHA
Standard thickness 11 (0.43) 10 (0.39)
?"m';:;”r“"”r’ni:';mk”ess 2.0 (0.079) 1.5 (0.059)

Checking Steering Gear and Linkage

STEERING GEAR

¢ Check gear housing and boots for looseness, damage or
grease leakage.
* Check connection with steering column for looseness.

STEERING LINKAGE

Check ball joint, dust cover and other component parts for
looseness, wear, damage or grease leakage.

Checking Power Steering Fluid and Lines

Check fluid fevel in reservoir tank with engine off.

Use “HOT” range at fluid temperatures of 50 to 80°C (122 to

176°F) or “COLD" range at fluid temperatures of 0 to 30°C (32 to

86°F).

CAUTION:

* Do not overfill.

* Recommended fluid is Automatic Transmission Fluid type
DEXRON™IIE, DEXRON™III or equivalent.

¢ Check lines for improper attachment, leaks, cracks, damage,
loose connections, chafing or deterioration.
* Check rack boots for accumulation of power steering fluid.

MA-20
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CHASSIS AND BODY MAINTENANCE

Lubricating Locks, Hinges and Hood Latches

SMA766C

Checking Seat Belts, Buckles, Retractors,
Anchors and Adjusters

CAUTION:

After any collision, inspect all seat
belt assemblies, including retractors
and other attached hardwares (i.e.
guide rail set). Nissan recommends to
replace all seat belt assemblies in
use during a collislon, unless not
damaged and properly operating after
minor collision.

Also Inspect seat belt assemblies not
In use during a collision, and replace
If damaged or improperly operating.
If any component of seat belt
assembly is questionable, do not
repair.

Replace as seat belt assembly.

If webbing Is cut, frayed, or damaged,
replace belt assembly.

Never oll tongue and buckle,

Use a genuine seat belt assembly.

For seat belt pre-tensioner,
refer to section RS.

Anchor bolt

43 - 55 N-m
(4.4 - 5.8 ky-m,
32 - 41 ftHb)

Check anchors for loose
mounting.

Check belts
for damage.

Check retractor
for smooth
operation.

Check function of buckles
and tongues when buckled
and released.

MMAQG8A

MA-21
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SERVICE DATA AND SPECIFICATIONS (SDS)

Engine Maintenance

INSPECTION AND ADJUSTMENT Spark plug
Drive belt deflection Platinum tipped type
Unit: mm (in) Make NGK
Used belt deflection Deflecti Type
. eflection
Drive belts Limit Deflection after |  of new belt Standard PFR5G-11
adjustment
Hot PFR4G-11
Alt t
emator Cold PFR6G-11
With air condi-
. ) 42.46 3.8-4.1 Plug gap mm {in) 1.0 - 1.1 (0.039 - 0.043)
tioner com 71028 0165 - 0.181) | (0.150 - 0.161)
pressor
Without air
- 6.3 -6.9 58-62
conditioner 10 {0.39) (0.248 - 0.272) | (0.228 - 0.244)
compressaor
Power steering oil 11 (0.43) 7.3-8 65-7
pump . {0.287 - 0.315) | (0.256 - 0.276)
Applied pushing 98 N (10 kg, 22 b)
force ’

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT
Wheel balance

Dynamic
Maximum aflowable {At rim flange) 10 (0.35) (one side)
unbalance 9 (02)

Static a{oz) 20 {0.71)

MA-22



ENGINE MECHANICAL
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PRECAUTIONS

C

Groove

SEM164F

Innet side

AEMOB80

Parts Requiring Angular Tightening

* Use an angle wrench for the final tightening of the following
engine parts:
(1) Cylinder head bolts
(2) Main bearing cap bolts
{3) Connecting rod cap nuts
{4) Crankshaft puliey bolt

¢ Do not use a torque value for final tightening.

* The torque value for these parts are for a preliminary step.

e Ensure thread and seat surfaces are clean and coated with
engine oil.

Liquid Gasket Application Procedure

a. Use a scraper to remove all traces of old liquid gasket
from mating surfaces and grooves. Also, completely clean
any oil from these areas. _

b. Apply a continuous bead of liquid gasket to mating sur-
faces. {Use Genuine Liquid Gasket or equivalent.) '
» Be sure liquid gasket diameter is as specified.

c. Apply liquid gasket around the inner side of bolt holes
{unless otherwise specified).

d. Assembly should be done within 5 minutes after coating.

e. Wait at least 30 minutes before refilling engine oil and
engine coolant.

EM-2
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PREPARATION

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore No.)
Tool name

Description

5T05015000
( — )
Engine stand assembly
(1) STO5011000
(=
Engine stand
& ST05012000
« — )

Base

NT042

Disassembling and assembling

KV10106500
(=)

Engine stand shaft

NTG28

KV10117000
(J41262)
Engine sub-attachment

NT373

KV10117000 has been replaced with
KV10117001 (KV10117000 is no longer in
production, but it is usable).

Kv10117001
(=)

Engine sub-attachment

NT372

Installing on the cylinder block

ST10120000
(J24239-01)
Cylinder head bolt wrench

NTO19

Loosening and tightening cylinder head bolt

KV10116200

(J26336-A)

Valve spring compressor

(D KV10115900
(J26336-20)
Attachment

NT022

Disassembling valve mechanism

(J39386)
Valve oil seal drift

NTO24

Installing vatve oil seal

EM-3
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PREPARATION

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.)
Tool name

Description

KV10115150

(J38072)

Lifter stopper set

A Kv10115110
(J38972-1)
Camshaft pliers

@ Kv10115120
(J38972-2)
Lifter stopper

NTD41

Changing shims

g

EMO3470000
(JB037)
Piston ring compressor

Installing piston assembly into cylinder bore

NTO44
5T16610001 Removing crankshaft pilot bushing
(J23907)

Pilot bushing puller

NTO45
Kv10111100 Remaoving steel oil pan and rear timing chain
(J37228) case
Seal cutter

NTO46
WS39930000 Pressing the tube of liquid gaskat
( —)

Tube presser

NTO52
KV10112100 Tightening bolts for beating cap, cylinder
(BTBB53-A}) head, eic.

Angle wrench
NTO14

EM-4
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PREPARATION

Commercial Service Tools

Tool name

Description

Spark plug wrench

Q D

Removing and installing spark plug

16 mm
{0.63 in)
NTO47
Valve seat cutter set Finishing valve seat dimensions
NT048
Piston ring expander Removing and installing piston ting
NTO30
Vaive guide drift Removing and installing valve guide
ab
Intake & Exhaust:
a = 9.5 mm (0.374 in) dia.
NTO15 b = 5.5 mm (0.217 in) dia.
Valve guide reamer Reaming valve guide (1) or hole for oversize
valve guide @)
Intake & Exhaust:
d; = 6.0 mm (0.236 in) dia.
NTO16 d, = 10.2 mm (0.402 in) dia.

EM-5
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OUTER COMPONENT PARTS

21 - 26 (2.1 - 2.7, 15 - 20)

SEC. 111+140+148+163+164+220223
& @/é’/— 8.4 - 10.8 (0.86 - 1.1, 74.6 - 95.5)
7 5.1 - 6.5 {0.52 - 0.66, 45.1 - 57.3)
8.4 - 10.6 Vel Q{ {'ﬁﬁ 18 - 24 (1.8 - 2.4, 13 - 17)

(0.86 - 1.08, 74.6 - 93.7) 9 )
| / <5 @
8.4 - 10.8 [:‘%-J L Gasket §19
(0.86 - 1.1,
4 20 -24
(0.20 - 0.24, 17.4 - 20.8)

74.6 - 95.5) .'
[t - R
[ 20 - 25 '\__*—_::___‘ T (A=

(2.0 - 2.5, \Sel
[UJ Refer to

s -
14 - 18) @ ; e P ANy
_\@D PSS
~ /’ \ /.
k\ ~ ‘ ¢
&
FJ Refer to F i
@(2.9 - 38 “TIGHTENING . TIGHTENING PROCEDURES".
0.30 - 0.39, PROCEDURES”. -l L <k .
26.0 - 33.9)\% S S 8.4 - 108

(0.86 - 1.1, 74.6 - 95.5)
( &l 10 - 12 (1.0 - 1.2, 87 - 104)

: {3 Refer to “TIGHTENING PROCEDURES”.
H Refer to
“TIGHTENING (9) (2612; 3.3 w0
PROCEDURES”. Gasket (& =t = U39,
Q & 18.2 - 33.9)

9.8 - 11.8

(1.0 - 1.2,
,/

Rubber insulator

) 29 - 38
{0.30 - 0.39,/%\
26.0 - 33.9) :

@ : Nem {kg-m, in-Ib}
[0} : N-m (kg-m, ft-Ib)

SEM404F

) Intake manifold collector support ® Fuel pressure regulator 40 Throtile body

@ Intake manifold collector (D Ignition coil with power transistor ) IACV-AAC valve

@ Sub-fuel tube Ornament cover {2 EVAP canister purge control valve
@  Injector @ Intake manifold @3 EVAP canister purge volurne con-
8) Fuel tube assembly trol valve

EM-6
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OUTER COMPONENT PARTS

SEC. 140- 147 210-211.221

[®l3-a03- 04 26 -35

15 25 Gasket
(1.5 - 25, 11 - 18) Q

21 - 26 (2.1 - 27, 15 - 20)
(@8 - 10 ©8 - 1.0, 69 - 89)

[ 21 - 26 21 - 27, 15 - 20)

[C] 22 - 27 (2.2 - 2.8, 16 - 20)

(20 - 29
{ {2.0 - 3.0, 14 - 22

7.2 - 95
(073 - 098,634 - 85.1) | (G

[J21-26 (,

21-27, 15 - 20)

.0 - 5.0, 29 - 36)

) 8-10 03 - 10, 69 89)

\ Gasket Q

BA - 10.8
/ &* 086 - 1.10, L

\ . /\;;;;: < 74.6 - 95.5)

@51 -65 . / %
\%o 52 - 066, 451 - ST3N T
_ 1 ? [Cl176 - 238 -
) v £ e

{4.80 - 241,
@841 1298 - 1741
(0.86 - 110 746 - 95.5) JN]
> ] 3.4 - 10.8 (0.86 - 1.10, 746 - 95.5)

[a-1w7n3-17,9-

(Gasket Q

451-572) QA

f : BE
)30 - 32 R
@31 - 3.3, 22 - 24) R
84 - 108 ST
(0.86 - 1.10, 74.6 - 99.0)
|
8.4 - 11.2 (0.86 - 1.14, 74.6 - 99.0) P} 24 .27 24 - 28,17 - 20) 26
43 - 50 (44 - 5.1, 32 - 37
(O] : N-m (kg-m, ft-lb) i) ( }
[@]: Nem (kg-m, in-ib) [TJ30 - 32 (3.1 - 3.3, 22 - 29) SEMT4TFE o
1=
(1) EGRC-BPT vaive @ Camshaft position sensor (& Exhaust manifold
@ EGR valve (PHASE) @ Water outlet 13,
{3 EGR temperature sensar (&) Thermostat with water inlet
&L
By
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OUTER COMPONENT PARTS

(0.3 - 0,39 kg-m, 26.0 - 33.9 in-Ib)
oS
SEM150FA,

7
Right side cylinder head rear view
SEMSO4EA

SEM305EA

TIGHTENING PROCEDURES

Intake manifold

* Tighten in numerical order shown in the figure.

1. Tighten all bolts and nuts to 5 to 10 N-m (0.5 to 1.0 kg-m, 3.6
to 7.2 fi-lb).

2. Tighten all bolts and nuts to 26 to 31 N'm (2.7 to 3.2 kg-m, 20
to 23 fi-b).

3. Repeat step 2 at least five times to have all bolts and nuts
tightened at a torgue of 26 to 31 N'm (2.7 to 3.2 kg-m, 20 to
23 ft-lb).

Fuel tube

¢ Tighten in numerical order shown in the figure.

1. Tighten all bolts to 9.3 t0 10.8 N-m (0.95 to 1.1 kg-m, 6.9 10 8.0
ft-Ib).

2. Tighten all bolts to 21 to 26 N'm (2.1 to 2.7 kg-m, 15 fo 20 ft-
ib).

* Do not disassemble fuel tube assembly.

Fuel pressure regulator

Tighten fuel pressure regulator to 2.9 to 3.8 N-m (0.3 to 0.39 kg-m,

26.0 to 33.9 in-lb).

* Tighten screws evenly several times to have the fuel pres-
sure regulator tightened at the specified torque.

* Always replace O-ring with new ones.

¢ Lubricate O-ring with new engine oil.

Sub-fuel tube

1. Temporarily tighten bolt (2).

2. Tighten bolt (1) to 20.6 to 26.5 N'm (2.10 to 2.70 kg-m, 15.19
to 19.55 ft-Ib).

3. Tighten bolt (2) to 8.5 to 10.8 N'm (0.87 to 1.10 kg-m, 75.5 to
95.5 in-Ib).

Throttle body

* Tighten in numerical order shown in the figure.

1. Tighten all bolts to 9 to 11 N-m (0.9 to 1.1 kg-m, 6.5 t0 8.0 fi-
[}

2. Tighten all bolts to 18 to 22 N'm (1.8 to 2.2 kg-m, 13 to 16 fi-
Ib).

EM-8
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OUTER COMPONENT PARTS

Y N EGR guide tube
U 1. Tighten all bolts to 9 to 10 N'm (0.9 to 1.0 kg-m, 6.5 to 8.0 ft-
‘ (QZ/ Ib}.
ﬁ‘r 2. Tighten all bolts to 21 to 26 N'm (2.1 to 2.7 kg-m, 15 to 20 ft-
Ib}. @l
A ‘.’ e Before installing EGR guide tube, tighten intake manifold
3
A \‘ collector and collector bracket.
A) A
\ .CO\\ EGR guide tube
ﬁ SEMB9TEA]

Intake manifold collector

Engine front Tighten bolts and nuts to 18 to 22 N'm (1.8 to 2.2 kg-m, 13 to 16 LG
ft-Ib) in numerical order shown in the figure.

SEMI151F,
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COMPRESSION PRESSURE

SEMS09E|

N

20 mm (0.79 in) dia.

Use compressor tester whose end (rubber

portion) is less than 20 mm (0.79 in) dia.
Otherwise, it may be caught by cytinder
head during removal.

SEM387C

Measurement of Compression Pressure

HowWh

Qo N oo

e 2 ©

Warm up engine.

Turn ignition switch off.

Release fuel pressure.

Refer to “Releasing Fuel Pressure” in EC section.
Disconnect ignition coil with power transistor harness
connectors, then remove ignition coils.

Remove all spark piugs.

Disconnect all injector harness connectors.

Attach a compression tester to No. 1 cylinder.
Depress accelerator pedal fully to keep throttle valve wide
open.
Cliank engine and record highest gauge indication.
Repeat the measurement on each cylinder as shown above.
Always use a fully-charged battery to obtain specified
engine speed.

Unit: kPa (kg/cm?, psil/rpm

Differance limit between

Standard Minimum i
cylinders

1,275 981

(13.0, 185)/300 (10.0, 142)/300 98 (1.0, 14)/300

11.

If compression in one or more cylinders is low:

a. Pour a small amount of engine oil into cylinders through
spark plug holes.

b. Retest compression,

If adding oil helps compression, piston rings may be worn

or damaged. If so, replace piston rings after checking pis-

ton.

If pressure stays low, a valve may be sticking or seating

improperly. Inspect and repair valve and valve seat. (Refer

to SDS, EM-65 and EM-68.) If valve or valve seat is dam-

aged excessively, replace them.

If compression stays low in two cylinders that are next to

each other:

a. The cylinder head gasket may be leaking, or

b. Both cylinders may have valve component damage.
Inspect and repair as necessary.

EM-10



OIL PAN

SEC. 110-150-221+251
(@ 25 - 3.1 (0.25 - 0.32, 21.7 - 27.8)

Baffle plate

Aluminum oll pan
Qil pressure switch

12 - 18
(1.2 -1.8,9 - 13)¥

s &l

M4

Crankshaft position sensor (POS)
il filter v
Frant heated oxygen sensor {laft bank)
- | / harness clamp
Crankshaft position ) AN
sensor (REF) / - ™~ @ 8.4 - 10.8
- ‘ \ Rear cover plate (0.86 - 1.10, 74.6 - 95.5)
. T 6.4 - 7.5 {0.65 - 0.76, 56.4 - 66.0 LG
8.4 - 10.8 o ! { )
(0.86 - 1.10,
74.6 - 95.5)§ [ (1165- ": . EC
Drain plug 12 - 14) i @ 16 - 19 (1.6 - 1.9, 12 - 14) [ : Nem (kg-m, fi-10)
M 29 - 39 GasketQ S Steel oil pan .
(3 - 4, 22 - 29) \@ - (@] - Nem (kg-m, inlo) FE
\@& © Apply liquid gasket.
6.4 - 7.5 (0.65 - 0.76, 56.4 - 66.0) SEM4B8F
CL
Removal
CAUTION: Wi

When removing the aluminum oil pan from engine, first
remove the crankshaft position sensors (POS and REF) from
the assembly. AT
Be careful not to damage sensor edges and signal plate teeth.

1. Remove engine undercover.

2. Drain engine oil. FA

LD B

Co____ > o, 3. Remove steel oil pan bolts. BE
S e

ighten in numerical
order ] e\ BT
Loosen in reverse —,
order{—— sEmsoeE

v

2 720 1 ~ 4. Remove steel oil pan. A
L%@‘Qﬂ?}“? (J37228) *\/ / N\ a. Insert Tool between aluminum oil pan and steel oil pan.
v ¢ Be careful not to damage aluminum mating surface. EL
:L * Do not insert screwdriver, or oll pan flange will be
4 == deformed.
([

SEMBO7E
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OIL PAN

SEM810E
A
Front engine mounting Crankshaft
/position
ensor (POS)
K_‘From; \ ) ) _/
Center member
‘ \ N %
Front Rear englne
@ j / mountlng
Transmlsswn jECk——
SEMB11E

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

C.

5.

6.

Remove steel oil pan.

Remove oil strainer.

Remove front exhaust tube and its support.

Set a suitable transmission jack under transaxie and hoist
engine with engine slinger.
Remove crankshaft position sensors (POS and REF) from oil

pan.
Remove front and rear engine mounting nuts and bolts.

Remove center member.

EM-12
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OIL PAN
Removal (Cont’d)

11. Remove drive belts.
12. Remove air compressor and bracket.
]
&
C\géf > MA
% . \‘_NFFOT'I‘
Air compressor bracket / SEMB12E
( 5 13. Remove rear cover plate.
o 15
\\“/\\\‘ Rear cover plateq
e
E EG
RE
SEM813E &L
14, Remove aluminum oil pan boits.
T
Ar
FA
RA
S _J \\ 15. Remove transaxle bolts. EE!
ST
RS
BT
16. Remove aluminum ol pan. A
a. Insert an appropriate size tcol into the notch of aluminum il
pan as shown in the figure. gL
s Be careful not to damage aluminum mating surface.
¢+ Do not insert screwdriver, or oil pan flange will be
deformed. 1B
b. Pry off aluminum oil pan by moving the tool up and down.
¢. Remove aluminum oil pan.
SEM155F
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OIL PAN

NS
Cylinder block

RS E\\ \\.“VBQEﬁf&t P}\
e ngine fron
X\o\ b
/"‘w

3
D %

MEM108A]

Unit: mm (in)

: Sealing point

SEMYB4E

Groove

Inner

Bolt hole

AR

// Inner side

“ 7
P
-
-

4

SEM159F

Cut here.

* . For 4 places

Unit: mm (in)

Liquid gasket

4.5 - 5.5 (0177 - 0.217)

SEM185F

Removal (Cont’d)
17. Remaove O-rings from cylinder block and ocil pump body.

Installation
1. Install aluminum oil pan.

a. Use a scraper to remove all fraces of liquid gasket from mat-

ing surfaces.
* Alsc remove traces of liquid gasket from mating surface of
cylinder block, front cover and steel cil pan.

* Remove old liguid gasket from the bolt hole and thread.

b. Apply sealant to front cover gasket and rear cil seal retainer

gasket.

c. Apply a continuous bead of liquid gasket to mating surface of

aluminum oil pan.
* Use Genuine Liquid Gasket or equivalent.

d. Apply liquid gasket {o inner sealing surface as shown in figure.
* Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)

or 4.5 to 5.5 mm (0.177 to 0.217 in) wide.

e Attaching should be done within 5 minutes after coating.

EM-14
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OIL PAN
Installation (Cont’d)

Cy"n\dér/black e. Install O-rings, cylinder block and oil pump body.
N \\"\ Y & .—5\\
N —~" " XEngine front ~
N E
e @l
{~
iy

f.  Install aluminum oil pan.
Tighten bolts in numerical order. L&

Wait at least 30 minutes before refilling engine oil.

EG
FE
GL
2. Install the transaxie bolts. .
3. Install rear cover plate. Ui
AT
FA
R&
4. Install air compressor and bracket. [l
5. lInstall drive belts.

6. Install center member. '
7. Install front and rear engine mounting insulator nuts and bolts. g7
FS
BT
-y ;|_|-|’2
R \ 8. Install crankshaft position sensors (POS and REF) and front

o fWé\ heated oxygen sensor (left bank) harness clamp.

7_Crankshait position;=

* Make sure that crankshaft position sensor (POS) and front EL
heated oxygen sensor (left bank) harness clamp are
installed correctly as shown in figure,

9. Install front exhaust tube and its support. [

10. Install oil strainer.

Fro\nt heated
+] oS\ N Hleft bank) harness clamp~—
@] 8.4 - 10.8 Nem =2 NI
~{0.86 - 1.10 kg-m, V\ f
74.6 - 95.5 in-Ib) SEMz22F
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OIL PAN

SEMB23E

Inner

& J 3 side
Z\:” LBoIt hole
% Inner side
-Groove SEM159F]

{0.157 - 0.197 in)
SEM947EA

&

Engine
front

| ||—‘f:1P§Ehi806EK

Installation (Cont’d)

1.
a.

C.
°

install steel oil pan.

Use a scraper to remove all traces of liquid gasket from mat-
ing surfaces.

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

Apply a continuous bead of liquid gasket to mating surface of
steel oil pan.

Use Genuine Liquid Gasket or equivalent.

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

wide.
Attaching should be done within 5 minutes after coating.

Install steel oil pan.
Tighten in numerical order shown in the figure.
Wait at least 30 minutes before refilling engine oil.

EM-16
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TIMING CHAIN

SEC. 120-130-135-150-210
1[0 119 - 128 (12.1 - 13.1, 88 - 95)
IUJ Retfer to “installation” in

\ "TIMING CHAIN",

Kisa - 108

8.4 - 108 (0.86 - 1.1, 74.6 - 95.5)

(0.86 - 1.1, 74.6 - 95.5) &b
[ 13-19(13-19,9.14) i '
A

R

LG
#oke O o O-ring §24 J Water drain plug [d &G
i % . | 8- 12 (0.8 -12 69 - 108)
j@ kg g Plug I3 L//! FE
s 4 E M 119 - 128 ng.a - 147 I
A (12_1 - 13.1, (100 = 1.50, 7.23 - 1084) H
. - 5 =
- s 95 \ g\ p GL
AD o™ 64 -75
¥ @) O-ring (0.55 - 0.76, ' T
[UJ Refer fo “water Q 86.4 - 66.0) ch
pump™ in 1C 4 ~
tion. 4 . 12 i ] Ak
Q@ 9-14 sec 3 O-ring 434 &
[P]8.4 - 10.5 (0.86 - 1.10, 74.5 - 95510 - % & N
F1[D 119 - 128 (121 - 131, 88 - 95) LN (\ ¥ )
Sal 50 A
y- N
Mﬁefer to “installation’ in » Hﬂi -19 {16 - 1.9, 12 - 13)
“TIMING CHAIN". @" , RA&,
9
J10-.13(10-13,7-9 \ 7z
7 [T Reter to “installation” in “TIMING CHAIN". Z_ EdRefer 1o "installation” In “OIL PAN".
>
5
g : Apply liquid gasket. ﬂm Refer to “installation” in “TIMING CHAIN". ST
ﬂ ; Lubricate with new engine ofl, _
: Nem {kg-m, ft-lb} ‘—Gasket 4 S
%: Nem (kg-m, in-Ib) S
Front ail seal Q
SEM158FA .
BT
(@ Rear timing chain case Tirming chain 13 Water pump cover
@ Left camshaft chain tensioner @ Crankshatt sprocket @® Chain tensioner cover &
@ Internal chain guide {9 Lower chain guide 42 Exhaust camshaft sprocket 2ND
@ Camshaft chain @) Upper chain guide 1® Intake camshaft sprocket 2ND
(® Right camshaft chain tensioner @@ Front timing chain case Camshaft sprocket 1ST 2L
® Timing chain tensioner G Oil pump assembiy @0 Oil strainer
@ Slack side chain guide @@ Crankshaft pulley @) Water pump
[
91
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TIMING CHAIN

POSITION FOR APPLYING LIQUID GASKET

Refer to “Installation™ in “OIL PAN” for installing oil pan (EM-14},

¢ Before installation, wipe off the protruding sealant.

Front timing chain case

Camshaft

axis area

m Cross both ends as shown
and be sure to minimize 5 (0.20)

the overlapped area.
Center line of

liquid gasket

Joint portion
of cylinder
head and
2 {0.08) camshaft

Protrusions at beginning bracket

and end of liquid gasket
*1 : Apply liguid gasket to the chamfered surface hetween
camshaft bracket and cylinder head.

Center line of rear timing
chain case sealant groove outer si

O Bolt hole Protrusion
Sealant protrusion away from bolt hole
Pretrusion
More than

Protrude
Protrude

Protrude

Protrusions at beginning
and end of liquid gasket

. Run along bolt hole

8 (0.31)

de.

Camshaft bracket

o *D

4
8.5 (0.335)

2 (0.omy ¥

SEPARATE 5 (0.20)

SEPARATE 5 {0.20)

jtéealing diameter

2.0 - 3.0 (0.08 - 0.12}

"2 : Hemove the protruding sealant
from front face.
(Remove the hardened sealant
Unit : mm (in) from surface only.}

Liquid gasket

Rocker cover

RH rocker cover

LH rocker cover

SEM443F

EM-18
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TIMING CHAIN

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

*  When installing camshafts, chain tensioners, oil seals, or
other sliding parts, lubricate contacting surfaces with new

engine oil. &l
* Apply new engine oil to bolt threads and seat surfaces
when installing cylinder head, camshaft sprockets, crank- A

shaft pulley, and camshaft brackets.

¢ Before disconnecting fuel hose, release fuel pressure.
Refer to EC section (“Fuel Pressure Release”, “BASIC
SERVICE PROCEDURE”).

*  When removing the oil pans, oil pump assembly and tim-
ing chain from engine, first remove the camshaft position L2
sensor (PHASE) and the crankshaft position sensors
{REF)/(POS) from the assembly.

Be careful not to damage sensor edges. EE

* Do not spill engine coolant on drive belts.

Removal FE
1. Drain engine oil.
2. Release fuel pressure, L

Refer to “Fuel Pressure Release” in EC section.

3. Drain coolant by removing cylinder block drain plugs (refer to
“Water pump” in LC section) and radiator drain cock. T

4. Remove left side ornament cover.

5. Remove air duct to intake manifold, collector, blow-by hoss,
vacuum hoses, fuel hoses, wires, harness, connectors and so AT
on.

BA
RA&
A 6. Remove the following. EE
Em; g:g‘:‘e’l ¢ Vacuum hoses
- *  Water hoses
* EVAP canister purge hose 8T
* Blow-by hose
RS
BT
7. Remove RH and LH ignition coils. i
EL
g
Engine
front M

EM-19 9



TIMING CHAIN

Removal (Cont’d)
8. Remove EGR guide tube.

9. Remove intake manifold collector supports and intake manifold
collector (RH cylinder head only).

10. Remove fuel tube assembiy.
* Do not disassembie fuel tube assembly.

ﬁ»':ﬂ l )E[r‘leg-;line Trc';:‘;[ )ﬁ} U,hli
e —— = r ;

J‘W Fuel tube asser}rlg’ly]

ll» Do not disassemble SEM406F]

11. Remove intake manifold in reverse order of installation. Refer
to “TIGHTENING PROCEDURES” in “OCUTER COMPONENT
PARTS", (EM-8).

4 Q '—Intake manifold t‘-\

1

SEMIOGE
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TIMING CHAIN

RH rocker cover

5
LH rocker cover

SEMI10E

" ey
amshaft position sensor
(PHASE)

o

{POS)

SEM312E

Removal (Cont’d)
12. Remove RH and LH rocker covers from cylinder head.

13. Remove engine undercover.
14. Remove front RH wheel and engine side cover.
15. Remove drive belts and idler pulley bracket.

16. Remove power steering oil pump beit and power steering oil
pump assembly.

17. Remove camshaft position sensor (PHASE) and crankshaft
position sensors (REF)/(POS).

EM-21
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TIMING CHAIN

I~

SEM914E

Crankshaft pu’iley
. "
L

Removal (Cont’d)
18. Set No. 1 piston at TDC on the compression stroke by rotat-

ing crankshaft.

19. Loosen crankshaft pulley bolt. (At this time remove oil pan rear

cover plate and set a suitable tool to ring gear so that crank-
shaft cannot rotate.)

Be careful not to damage the signal plate teeth.

20. Remove crankshaft pulley with a suitable puller.

. Remove air compressor and bracket.
. Remove front exhaust tube and its support.
. Hang engine at right and left side engine slingers with a suit-

able hoist.

. Bemove right side engine mounting, mounting bracket and

nuts.

. Remove center member assembly.
. Remove upper and lower oil pans.

For procedures described in steps 21 through 26, refer to
“Removal” in “OIL PAN” (EM-11).

EM-22
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TIMING CHAIN

SEMS16E

SEM917EA

Suftable tool

Removal (Cont’d)
27. Remove water pump cover.

28. Remove front timing chain case bolts.

¢ Loosen bolts in numerical order as shown in the figure.

29. Remove front timing chain case.
* Do not scratch sealing surfaces.

EM-23
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TIMING CHAIN

Upper chain guide

Internal chain guide

Slack side chain guide

Timing chain tensioner

SEM919E

RH camshaft sprocket 15T

{H camshaft sprocket 15T
A LAV Y

Removal (Cont’d)

30. Remove internal timing chain guide.
31. Remove upper chain guide.
32. Remaove timing chain tensioner and slack side chain guide.

33. Remove RH & LH camshaft sprocket 1ST bolts.
34. Remove camshaft sprockets 1ST on both sides, crankshaft
sprocket and timing chain.

*  Apply paint to timing chain and camshaft sprockets 1ST
for alignment during installation.

35. Attach a suitable stopper pin to RH and LH camshaft chain
tensioners.

EM-24
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TIMING CHAIN

Removal (Cont’d)
36. Remove exhaust camshaft sprocket 2ND bolts on both sides.

Py s Apply paint to timing chain and camshaft sprockets 2ND
g for alignment during installation.

AH exhaust camshaft
sprocket 2ND

el
fiars

L&
EG
FE
r{? 7 LH e)\thausi camshaft
sprocket 2ND f“ﬂ:.
/}’ SEMO22E v
Camshaft chain 37. Remove exhaust camshaft sproqkets 2ND, in_take camshatt 0T
sprockets 2ND and camshaft chains on both sides. i
O 1©
Intake camshaft
sprocket 2ND
=k
Exhaust camshaft sprocket 2ND SEM160F
o \?\\L\f/ 38. Remove lower chain guide. BR
1 @wer chain guide
. d& s7
Qe
BT

SEM924E

39. Use a scraper to remove all traces of liquid gasket from front A
timing chain case.

Front timing
chain case

EM-25 9



TIMING CHAIN

Remove
sticking

/ old sealant.
%g/—son hole

SEM161F|

SEM926E

SEM328E

e ;

Engine front

Crank shaft side

<A

o
Mating mark (Front side)

Crankshaft sprocket
SEME29E

Dowel pin

e Sk
& Aj )
s
(e
Frpe!

Dowel pin

G

No. 1 piston at TDC SEMI30E

Removal (Cont’d)
* Remove old liquid gasket from the bolt hole and thread.

40. Use a scraper to remove all traces of liquid gasket from water
pump cover.

Inspection

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

Installation

1. Install crankshaft sprocket on crankshaft.

* Make sure that mating marks on crankshaft sprocket face
front of engine.

2. Position crankshaft so that No. 1 piston is set at TDC on com-
pression stroke.

EM-26
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TIMING CHAIN
Installation (Cont’d)

T 3. Install lower chain guide on dowel pin, with front mark on the
Lower chain guide guide facing upside.

E;t‘\mark
|

>1lie i

4. Align the marks on RH and LH intake camshalft sprockets 2ND,
exhaust camshaft sprockets 2ND and camshaft chain, as |5
shown.

5. Put LH camshaft dowel pin intc camshaft sprocket dowel
groove and install these on camshaft. Tighten |LH exhaust Eg¢
camshaft sprocket 2ND bolt.

6. Put RH camshatft dowel pin in camshaft sprocket dowel groove
and install sprocket on camshaft. EE
Tighten RH exhaust camshaft sprocket 2ND bolt.

‘ : Mating mark 7.
r {different color) ‘ e Make sure that the timing marks on RH and LH intake

Mating mark

® : Camshaft sprocket camshaft sprockets 2ND are aligned with the camshaft GL
mating mark chain mark.

//:W * Lubricate threads and seat surfaces of camshaft sprocket
\ = @> G bolts with new engine oil. T
PN .
- L\t@/\r" =
! . Erﬁ
Z Stopper pin — u
RH exhaust camshaft sprocket
LH exhaust camshaft sprocket—\ E-;E\
Ut
SEM162F_
* Be careful not to confuse intake and exhaust camshaft E[R
Intake camshaft - Exhaust camshaft sprockets 2ND (their thicknesses are different).
sprocket sprocket
gr

)
@m

= =

Engine Engine
front front

()
=‘l]

SEM932E

8. Remove RH and LLH camshaft chain tensioner stopper pins. A
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TIMING CHAIN

Mating mark (different color)
Mating mark

Timing chain mating mark
(different colar)
Crankshaft sprocket
mating mark

SEMT63F

Upper chain guide

Internat chain guide

Slack side chain guide

Timing chain tensioner

SEM919E

Installation (Cont’d)

Align mating mark on crankshaft sprocket with matchmark on
chain as shown.
Attach lower timing chain on the water pump sprocket.

. Install RH and LH camshaft sprockets 18T onto camshafts by

matching sprocket dowel grooves with camshatft.

. Tighten RH and LH camshaft sprocket 1ST boits.

Lubricate threads and seat surfaces of the bolts with new
engine oil.

. Install timing chain. Make sure that mating marks on crank-

shaft sprocket and RH and LH camshaft sprockets are aligned
with matchmarks on timing chain.

. Install internal chain guide.
. Install upper chain guide.
. Install timing chain tensioner and slack side chain guide.

Apply liquid gasket to front timing chain case.

Refer to “POSITION FOR APPLYING LIQUID GASKET” (EM-
18).

Before installation, wipe off the protruding sealant.

EM-28
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TIMING CHAIN
Installation (Cont’d)

18. Install rear case pin into dowel pin heole on front timing chain
case.
19. Tighten bolis {o the specified torgue in order shown in the fig-
ure.
¢ Leave the bolts unattended for 30 minutes or more after al
tightening. =
i)
LG
PJ A - @ 8 mm dia. bolts EG
255 - 314 N-m
{2.6 - 3.2 kg-m, 18.8 - 23.1 ft-Ib)
@ - %0 6 mm dia. bolts i
11.8 - 137 Nem HE
(1.2 - 1.4 kg-m, 8.7 - 10.1 ft-Ib)
Gl
SEMBS38E
20. Apply liguid gasket to water pump cover. -
s Apply a continucus bead of liquid gasket to mating surface of iy
water pump cover. Refer to LC section (“Water Pump Installa-
tion™}. 2
21. Install water pump cover. A
22. Apply liquid gasket to RH and LH rocker covers.
* Use genuine liquid gasket or equivalent. Es
* Refer to “POSITION FOR APPLYING LIQUID GASKET” (EM- "
18).
23. Install RH and LH rocker covers. BE
§ RH rocker cover Rocker cover tightening procedure:
\2 7@ \ ®t ¢ Tighten in numerical order as shown in the figure. o7
L% S a. Tighten bolts @) to @ in that order to 1 to 3 N-m (0.1 to 0.3 ©
O 1 kg-m, 9 to 26 in-Ib).
<:1 3 8 b. Tighten bolts (1) to @8 as indicated in figure to 5.4 to 7.4 N'-m BS
Engi é @ (0.55 to 0.75 kg-m, 47.7 to 65.1 in-Ib).
ngine
front
(&) -
e © ® o
SEMS41EA
Fl&
LH rocker cover
® @ :
o @ EL
< ba DX
Engine q
front “ @ﬂ 7o) )
®» O ® @
SEMQ42EA
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TIMING CHAIN

Engine
front RH

e e oal Do
9&%\[}@@%
LH

Tighten in numerical order. SEMO44E

Intake manifold collector gasket

Front mark

SEMB43E

Crankshaft pulley

Crankshaft pulley bolt
Angle mark SEMO63E

v
=~ ] \ 7 j
@rankshaﬂ position =\
“sensor (POS) 5
TN E

L 3

s

Fro\rlt heated oxygen sensor _
ISAINNY ‘(left bank) harness clamp="
®]8.4 - 10.8 Nem™2 NI
\ > (0.86 - 1.10 kg-m, YT

74.6 - 95.5 in-lb) SEM222F

Installation (Cont’d)

24. Install intake manifold. Tighten intake manifold nuts and bolis.
Refer to “TIGHTENING PROCEDURES” in “OUTER COMPO-
NENT PARTS™, (EM-8).

25. Install fuel tube assembly.

26. Install intake manifold collector gasket, with its front mark fac-
ing forwards.

27. Install intake manifold collector, supports and intake manifold
celiector bolt.

28. Install EGR guide tube.

Refer to “TIGHTENING PROCEDURES” in “OUTER COMPO-

NENT PARTS”, (EM-8).

29. Install RH and LH igniticn coils.

30. Install rocker cover ornament on left side.

31. Install crankshaft pulley to crankshaft.

s Lubricate thread and seat surface of the bolt with new
engine oil.

a. Tighten to 39 to 49 N-m (4.0 to 5.0 kg-m, 29 to 36 ft-Ib).

b. Put a paint mark on the crankshaft pulley.

¢. Again tighten by turning 60° to 66°, about the angle from one
hexagon bolt head corner t¢ another.

32. Install camshaft position sensor (PHASE), crankshaft position
sensors (REF)/(POS) and front heated oxygen sensor (left
bank) harness clamp.

* Make sure that crankshaft position sensor (POS) and front
heated oxygen sensor (left bhank) harness clamp are
installed correctly as shown in figure.

33. Reinstall removed parts in reverse order of removal.

s  When installing fuel tube assembly, refer to “Injector Removal
and Installation” in EC section.

* After installing the tensioner, race the engine at about 3,000
rpm under no load to purge air from the high-pressure cham-
ber. The engine may produce a rattling noise. This indicates
that air still remains in the chamber and is not a matter of con-
cem.

EM-30
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OIL SEAL REPLACEMENT

Kv10116200 KV10115900 CAUTION:

(J26336-A) .. g (426336-20) When removing the oil pans, oil pump assembly and timing
Compressor ((ialZZ 77y Attachment chain from engine, first remove the camshaft position sensor
(PHASE) and the crankshaft position sensors (REF)/(POS)
from the assembly. al
Be careful not to damage sensor edges. =

VALVE OIL SEAL | A

1. Remove LH ornament cover.

2. Remove RH and LH ignition coils.

SEM9ISEL 3. Remove EGR guide tube.

4. Remove intake manifold collector supports and intake manifold
collector (RH cylinder head only). 15

5. Remove RH and LH rocker covers from cylinder head. “

6. Remove camshaft position sensor (PHASE) and crankshaft
position sensors (REFY(POS). 50

7. Remove oil pan. (Refer to “Removal” in “OIL PAN” EM-11.}) 7

8. Remove timing chain. (Refer to “Removal” in “TIMING

CHAIN” EM-19.) E
Remove camshaft brackets and camshaft. (Refer to
“Disassembly” in “CYLINDER HEAD" EM-35.)

10. Remove valve lifters and shims. Gl
11. Remove valve spring with Tool.

12. Reinstall any parts removed in reverse order of removali.

Inrl

©

Before removing valve spring, fix valve as follows. LT
Method A:
Piston concerned should be set at TDC to prevent
valve from falling. &l
FE

=] #E'\.‘

T

\oo)
50)

2=
A Air hose

\O 7

@ Method B:

ST - Remove spark plug, then install air hose adapter
X/: Alr\ into spark plug hole and apply air pressure to hold
valves in place. Apply a pressure of 490 kPa (5 §
kg/cm?, 71 psi).

i
=

=9
©

BT
\ o
SEMB26E
=) Method C: R
D e Install spark plug with suitable washer into spark
@ plug hole from combustion chamber side.
Bl
0 -
3 - DX
I
8 ST
-
) © Suitable wagher‘)
O SEM983D
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OIL SEAL REPLACEMENT

13. Remove valve oil seal.

‘;_r ‘_.d'
S
m(\ SEM827E

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

SEMB2SE

14.3 - 14.9 mm
(0.563 - 0.587 In)
D)
[:85
FR N
0*6\\
*
N

OIL SEAL INSTALLATION DIRECTION
W + |Install new oii seal in the direction shown in the figure.

Engine

Engine
inside <] outside
Oil seal lipﬁ\ )/Dust seal lip

SEM715A)

FRONT OIL SEAL

Remove the following parts:

Engine undercover

Front RH wheel and engine side cover
Drive belts

Crankshaft position sensor (REF)
Crankshaft pulley

Be careful not to damage sensor edge.

* & o o s —

\t%\_() — 2. Remove front oil seal using a suitable tool.
5 [ 2 J; Be careful not to scratch front cover.
2= = ¢ 3. Apply engine oil to new oil seal and install it using a suitable
NS tool.
T q[
= x *

2
(*Q\fc’ 3
= SEMB28E
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OIL SEAL REPLACEMENT

REAR OIL SEAL

1. Remove transaxie. (Refer to MT or AT section.)

2. Remove flywheel or drive plate.

3. Remove oil pan. (Refer to CIL PAN.)

4. Remove rear oil seal retainer. @]
A

5. Remove traces of liquid gasket using scraper.
* Remove old liquid gasket from the boit hole and thread. [

SEMB31E

6. Apply liquid gasket to rear cil seal retainer.
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CYLINDER HEAD

SEC. 111-118-130.140-220

] Reter to
“Ingtaliation”
- In “TIMING

CHAIN".

- Washer Q:Q

iu Gasket bad

ﬁ Gasket Q
n\_

| &) 1 [T Refer to “installation”

ﬂ in “CYLINDER HEAD".

[
&
2
=

y \\ p

\ \ %
f

valve oil \SG\>| 8—/ %\

oy

(2.0 - 3.0, 14 - 22

E [UJ Refer to “installation™ in
“CYLINDER HEAD".

)
L n
E%Q\
= ol 5
)
=05 & e
3, ol
(= 2

o

)
L e \- Gasket QE

© Apply liquid gasket.
. Lubricate with new engine oil.
[OJ : N-m (kg-m, ft-Ib)

SEM187F
Qil filler cap ® Cylinder head @1 Valve spring
Rocker cover (7) Blow by hose @2 Valve spring retainer
Camshaft bracket Spark plug 3 Valve collet
Camshaft @ Vvalve 49 Valve lifter
PCV valve Valve spring seat 48 Shim

CICIOITIC)
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CYLINDER HEAD

CAUTION:

*  When installing camshafts, chain tensioners, oil seals, or
other sliding parts, lubricate contacting surfaces with new
engine oil.

* Apply new engine oil to threads and seat surfaces when
installing cylinder head, camshaft sprocket, crankshaft @l
pulley, and camshaft bracket.

* Attach tags to valve lifters so as not to mix them up.

Removal
* This removal is the same procedure as that for timing m

MIA

chain. Refer to “Removal” in “TIMING CHAIN" (EM-19).
* Apply paint to camshaft sprockets for alignment during

installation, e

ES

FE

GL

Disassembly T

1. Remove rear timing chain case bolts.

Loosen in
numerical
order.

u,c 7 \Q\))/’ \;f 2. Remove rear timing chain case. 2R
N4

\ o
5;;21218‘;100 ] /_/ %__}
o [ RS

3. Remove intake and exhaust camshafts and camshaft brackets. P&
* FEqually loosen camshaft bracket bolts in several steps in the
numerical order shown in the figure.

=
For reinstaltation, be sure to put marks on camshaft bracket e
before removal.
<3 4. Remove valve component parts. mi
Engine Refer to “VALVE OIL SEAL” in “OIL SEAL REPLACEMENT”
front (EM-31).

RH intake camshaft Camshaft bracket

Loasen in numerical order. SEMB56E
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CYLINDER HEAD

Camshaft bracket
LH intake camshaft

Loosen in numerical order.

SEMB857E

SEMA489F

Engine
front

RH cylinder head

Loosen in numerical order.

SEMB59E

LH cylinder head

Engine
front

Loosen in numerical order.

SEME60E

Disassembly (Cont’d)

5. Remove RH and LH camshaft chain tensioners from cylinder
head.

6. Remove cylinder head bolts.
* Cylinder head bolts should be loosened in two or three

steps.

* A warped or cracked cylinder head could result from

removing in incorrect order.

EM-36
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CYLINDER HEAD
Disassembly (Cont’'d)

7. Remove cylinder head.

Cylinder head -
™.

_’ .
./r%r-, &
S

< SEMS63E

Inspection

CYLINDER HEAD DISTORTION

Clean surface of cylinder head.
Use a reliable straightedge and feeler gauge to check the flatness [EC
of cylinder head surface.
Check along six positions shown in the figure.

Head surface flatness: Limit 0.1 mm (0.004 in) FE
If beyond the specified limit, resurface or replace it.
The limit for cylinder head resurfacing is determined by the
semasie|  cylinder block resurfacing. Gl

P

~(tn}

Resurfacing limit:
Amount of cylinder head resurfacing is “A’’.
Amount of cylinder block resurfacing is “B”.
The maximum limit: A + B = 0.2 mm (0.008 in) 5T
After resurfacing cylinder head, check that camshatft rotates freely °
by hand. If resistance is felt, cylinder head must be replaced.
Nominal cylinder head height: A
126.3 - 126.5 mm (4.972 - 4.980 in) -

CAMSHAFT VISUAL CHECK B
Check camshaft for scratches, seizure and wear.
CAMSHAFT RUNOUT St

1. Measure camshaft runout at A and B as shown in the figure.
Runout (Total indicator reading):
Limit 0.05 mm (0.0020 in)
2. If it exceeds the limit, replace camshaft.

SEM191F

CAMSHAFT CAM HEIGHT HA
1. Measure camshaft cam height.
Standard cam height: EL

43.940 - 44.130 mm (1.7299 - 1.7374 in)
Cam wear limit:
0.2 mm (0.008 In) Fi
2. If wear is beyond the limit, replace camshatft.

SEMB5409A
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CYLINDER HEAD

SEMB64E

SEMBS65E

Inspection (Cont’d)
CAMSHAFT JOURNAL CLEARANCE

1.

2.

Install camshaft bracket and tighten bolts to the specified

torque.

Measure inner diameter “A” of camshaft bearing.
Standard inner diameter:

No.1: 26.000 - 26.021 mm (1.0236 - 1.0244 in)
No. 2, 3, 4: 23.500 - 23.521 mm (0.9252 - 0.9260 in)

Measure outer diameter of camshaft journal.
Standard outer diameter:

No. 1: 25.935 - 25.955 mm (1.0211 - 1.0218 in)
No. 2, 3, 4: 23.435 - 23.455 mm (0.9226 - 0.9234 in)
If clearance exceeds the limit, replace camshaft and/or cylin-

der head.

Camshaft journal clearance:
Standard

0.045 - 0.086 mm {0.0018 - 0.0034 in)

Limit

0.15 mm (0.0059 in)

CAMSHAFT END PLAY

Install camshaft in cylinder head.

2. Measure camshaft end play.

Camshaft end play:
Standard

1.

0.115 - 0.188 mm (0.0045 - 0.0074 in)

Limit

0.24 mm (0.0094 in)

CAMSHAFT SPROCKET RUNQUT

it

Measuring
\, direction

Approx.

25 mm (0.98 i
@98 iIn) "\~ SEM178F

1.

2. Measure camshaft sprocket runout.
Runout (Total indicator reading):
Less than 0.15 mm (0.0059 in)
3. Ifit exceeds the limit, replace camshaft sprocket.

install sprocket on camshaft.

VALVE GUIDE CLEARANCE

1.

Measure valve deflection as shown in the figure. (Valve and
valve guide mostly wear in this direction.)
Valve deflection limit (Dial gauge reading):

Intake 0.24 mm (0.0094 in)
Exhaust 0.28 mm (0.0110 in)

EM-38

112



CYLINDER HEAD

Micrometer

SEM938C

SEMO08A

SEM950E

Inspection (Cont’d)

2.
a.
b.

C.

If it exceeds the limit, check valve to valve guide clearance.
Measure valve stem diameter and valve guide inner diameter.
Check that clearance is within specification.
Valve to valve guide clearance limit:
Intake (.08 mm (0.0031 in)
Exhaust 0.1 mm (0.004 in)
If it exceeds the limit, replace valve or valve guide.

VALVE GUIDE REPLACEMENT

1.

2.

3.

4.

5.

To remove valve guide, heat cylinder head to 110 to 130°C
(230 to 266°F) by soaking in heated oil.

Drive out valve guide with a press [under a 20 kN (2 ton, 2.2
US ton, 2.0 Imp ton) pressure] or hammer and suitable tool.

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

Heat cylinder head to 110 to 130°C (230 to 266°F) and press
service valve guide onto cylinder head.
Projection “L":
12.6 - 12.8 mm (0.496 - 0.504 in)
Ream valve guide.
Finished size:
6.000 - 6.018 mm (0.2362 - 0.2369 in)

EM-39
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CYLINDER HEAD

SEM795A

SEMB928
T (Margin thickness)
o
D d 1
|
SEM188A

— ’E S (Out-of-square)

SEM288A

Inspection (Cont’d)
VALVE SEATS

Check valve seats for any evidence of pitting at valve contact

surface, and reseat or replace if it has worn out excessively.

= Before repairing valve seats, check valve and valve guide
for wear. If they have worn, replace them. Then correct
valve seat.

* Use both hands to cut uniformly.

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat untit it collapses. Boring should not continue
beyond the bottom face of the seat recess in cylinder head. Set
the machine depth stop to ensure this.

2. Ream cylinder head recess for service valve seat.

Oversize [0.5 mm (0.020 in)]:
Intake 37.500 - 37.516 mm {1.4764 - 1.4770 In)
Exhaust 32.700 - 32.716 mm (1.2874 - 1.2880 in)

Be sure to ream in circles concentric to the valve guide cen-

ter.

This will enable valve seat o fit correctly.

3. Heat cylinder head to 110 1o 130°C (230 to 266°F) by soaking
in heated oil.
4. Press fit valve seat until it seats on the bottom.
5. Cut or grind valve seat using suitable tool to the specified
dimensions as shown in SDS (EM-68).
6. After cutting, lap valve seat with abrasive compound.
7. Check valve seating condition.
Seat face angle “o”’:  44°53' - 45°07' deg.
Contacting width “W™:
Intake: 1.09 - 1.31 mm (0.0429 - 0.0516 In)
Exhaust: 1.29 - 1.51 mm (0.0508 - 0.0594 in)

VALVE DIMENSIONS

Check dimensions of each valve. For dimensions, refer to SDS
{EM-65).

When valve head has been worn down to 0.5 mm (0.020 in) in
margin thickness, replace vaive.

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less.

VALVE SPRING

Squareness
1. Measure dimension “S”.
Out-of-square “S”;
Less than 2.0 mm (0.079 in)
2. it exceeds the limit, replace spring.
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CYLINDER HEAD
Inspection (Cont’d)

Pressure
Check valve spring pressure at specified spring height.
Pressure:
Standard
454 N (46.3 kg, 102.1 Ib) @
at height 27.55 mm (1.0846 in)
Limit
More than 428 N (43.7 kg, 96.2 Ib) RIA

at height 27.55 mm (1.0846 in)

If it exceeds the limit, replace spring.

VALVE LIFTER

1. Check contact and sliding surfaces for wear or scraiches. LG
S
SEMIBOE
2. Check diameter of valve lifter and valve lifter guide bore. -
Valve lifter outer diameter: T
34.960 - 34.975 mm (1.3764 - 1.3770 in)
AT
BB
Lifter guide bore diameter: BE
35.000 - 35.021 mm (1.3780 - 1.3788 in)
8T
BT
Assembly A

1. Install valve component pans.

o e Always use new valve oil seal. Refer to OIL SEAL [EL
Wide pitch REPLACEMENT (EM-31).

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

* Install valve spring (uneven pitch type) with its narrow [[i

Narrow pitch pitch side toward cylinder head side {paint mark).
* Aifter installing valve component parts, tap valve stem tip with
Paint mark plastic hammer to assure a proper fit.

Cylinder head side SEMOBSD
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CYLINDER HEAD

Seraper _ Installation
\ 1. Before installing rear timing chain case, remove all traces of
liquid gasket from mating surface using a scraper.
S ¢ Also remove traces of liquid gasket from mating surface of
cylinder block.

Rear timing chain case
SEMBI1E

* Remove old liquid gasket from the bolt hole and thread.

Remove
sticking
old sealant.

%%Bot hole

SEM161F

2. Before installing cam bracket, remove all traces of liquid gas-
ket from mating surface using a scraper.
3. Remove O-rings from cylinder block.

Scraper

Sealing

‘ Sealing

SEMB9ZE|

4. Turn crankshaft until No. 1 piston is set at approximately 240°

before TDC on compression stroke to prevent interference of
valves and pistons.

SEM875E
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CYLINDER HEAD

Cylinder head surface

Cylinder block surface

SEM876E

Cylinder head bolt

{Measuring point) {Measuring point)

o2

NN

11 mm (0.43 in)
48 mm (1.89 in)
e

SEMI5EYE

RH cylinder head

SEMB77EA

LH cylinder head

SEMB78EA

Installation (Cont’d)

5. Install cylinder heads with new gaskets.

*+ Do not rotate crankshaft and camshaft separately, or-
valves will strike piston heads.

CAUTION:

Cylinder head bolts are tightened by plastic zone tightening
method. Whenever the size difference between di and d2
exceeds the limit, replace them with new ones.

Limit (d1 - d2):
0.11 mm (0.0043 in)
¢ Lubricate threads and seat surfaces of the bolts with new
engine oil.

Tightening procedure:
Tighten all bolts to 98 N-m (16 kg-m, 72 fi-Ib).

Completely loosen all bolts.

Tighten all bolts to 34 to 44 N-m (3.5 to 4.5 kg-m, 25 to 33
ft-b).

Turn all bolts 90 to 95 degrees clockwise.

Turn all bolts 90 to 95 degrees clockwise.

¢ Tighten in numerical order shown in the figure.

oT D e

LY

EM-43

2A

117



CYLINDER HEAD

Installation (Cont’d)
6. Install cylinder head outside bolts.

98 @ &
(0,

72) @

Tightening torgue: N-m {kg-m, ft-Ib)

SEMB879EA

< 7. Install camshaft chain tensioners on both sides of cylinder

LH camshaft head.
c\h)ain tensicner
Qed\

/ .
ST ]
RH camshaft\%

; chain_ tensioner~” ¢

e

11\

étopper pin
s

SEMABOF
Na. 3 journal 8. install exhaust and intake camshafts and camshaft brackets.
Identification No. 4 i | =gs -
mark o lﬂum:aim ¢ |dentification marks are present on camshalfts.
No. 2 journal mark iD . )
) Camshaft Paint mark location
mark
LH L3
IN Between No. 2 and No. 3 journals
RH R3
LH L3
Ideniification EX Between No. 3 and No. 4 journals
mark RH R3

o SEM170F]

s Position camshaft
RH exhaust camshaft dowel pin at about 10 o’clock
LH exhaust camshaft dowel pin at about 2 o’clock

SEMBSBEA
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CYLINDER HEAD

Installation (Cont’d)
9. Before installing camshaft brackets, apply sealant to mating

Type A RH camshaft brackets )
Exhaust side No. 4 surface of No. 1 journal head.
No. 3 \% No. 4 * Use Genuine Liquid Gasket or equivalent.
No. 2 \% % ¢ Refer to “POSITION FOR APPLYING LIQUID GASKET”,
No. 1 2 y (EM-18). &
) \j * Install camshaft brackets in their original positions.
No. 3 » Tighten camshaft bracket bolts gradually in two or three
stages. - MA
No. 2 ¢ |f any part of valve assembly or camshaft is replaced,
Intake side check valve clearance according to reference data.

After completing assembly check valve clearance. Refer
to “Checking” and “Adjusting” in “VALVE CLEARANCE”
= (EM-47 and 48).

Q%’\J No. 4 Reference data valve clearance (Cold): LG

No. 3
No. 2 5 Intake
s\} wg:}'\t]’! 0.26 - 0.34 mm (0.010 - 0.013 in)
3 .\} Exhaust EG
No. 3 0.29 - 0.37 mm (0.011 - 0.015 in)

Engine front

LH camshaft brackets . 4
intake side

* Lubricate threads and seat surfaces of camshaft bracket

No. 2 bolts with new engine oil before installing them. FE
Enaine fr No. 1
ngine front Exhaust side L
SEMBS4ER

¢ Align stamp mark as shown in the figure.

Type B RH side T
Engine &7
front

i,
BA
SEM188F
Tightening procedure BIR
RH exhaust camshaft Tighten the camshaft brackets in the following steps.
Step Tightening torque Tightening order &T
_ Tighten in the order of (7) to (9,
1 1.6 N-m {0.2 kg-m, 17 in-Ib) then tighten (1) to @&). o
2 6 N-m (0.8 kg-m, 52 in-lb) Tighten in the numerical order. o
3 902 - 11.8 N'm (0'92. - 1.20 kgrm, Tighten in the numerical order. -
RH intake camshaft Camshaft bracket 79.9 - 104.2 in-lb) Efi
semsssea] ®  Tighten in numerical order shown in the figure.
[FA,
Camshaft bracket
LH intake camshaft
EL

=),

=

LH exhaust camshaft
SEMSS6EA
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CYLINDER HEAD

Engine
front

SEME87E

[ 11.8 - 13.7 Nem
(12 - 1.4 kg-m, 8.7 - 10.1 ft-Ib)

Dowel pin aligning position

SEMB2OEA

Installation (Cont’d)
10. Install O-rings to cylinder block.

12.

13.

. Apply sealant to the hatched portion of rear timing chain case.

Apply continuous bead of liquid gasket to mating surface of
rear timing chain case.

Refer to “POSITION FOR APPLYING LIQUID GASKET”, (EM-
18).

Before installation, wipe off the protruding sealant.

Align rear timing chain case with dowel pins, then install on
cylinder head and block.

Tighten rear chain case bolts.

(1) Tighten bolts in numerical order shown in the figure.

(2} Repeat above step (1).

This installation is the same procedure as that for timing chain.
Refer to “Installation” in “TIMING CHAIN" (EM-28}.

EM-46
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VALVE CLEARANCE

Checking

Check valve clearance while engine is cold and not running.

1. Remove intake rmanifold collector.

2. Remove rocker ornament covers.

3. Remove RH and LH rocker covers. Gl

4. Remove all spark plugs.

5. Set No. 1 cylinder at TDC on its compression stroke.

* Align pointer with TDC mark on crankshaft pulley. MA

* Check that valve lifters on No. 1 cylinder are loose and valve

lifters on No. 4 are tight.
If not, turn crankshaft one revolution (360°) and align as above.
LS
EG
FE
&L
RH cylinder head 6. Check only those valves shown in the figure. T
®® Valve| No. 1 No. 2 No. 3 No. 4 No. 5 No. 6

Crank A

position INT |EXH | INT [EXH | INT |[EXH[ INT |EXH| INT [EXH| INT |[EXH 4T

No.1TDC | O O o O
A
BR
ST
RS
BT

LH cylinder head
SEMB93E

* Using a feeler gauge, measure clearance between valve lifter RA
and camshaft.

* Record any valve clearance measurements which are out of .
specification. They will be used later to determine the required EL
replacement adjusting shim.

Valve clearance for checking (Cold): : B
Intake
0.26 - 0.34 mm (0.010 - 0.013 In)
Exhaust
0.29 - 0.37 mm (0.011 - 0.015 in)
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VALVE CLEARANCE
Checking (Cont’d)

7. Turn crankshaft 240° and align as above.

RH eylinder head 8. Set No. 3 cylinder at TDC on its compression stroke.
& @ 9. Check only those valves shown in the figure.
Valve| No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
Crank
position INT [EXH [ INT [EXH | INT [EXH [ INT [EXH | INT [EXH | INT |EXH
No. 3 TDC @) O O O

LH cylinder head

SEMB%4E
10. Turn crankshaft 240° and align as above.
RH cylinder head 11. Set No. 5 gylinder at TDC on its compression stroke.
ORO 12. Check onily those valves shown in the figure.
Valve| No. 1 No. 2 No. 3 No. 4 No. 5 No. 6

Crank

position INT |[EXH | INT |[EXH | INT |[EXH | INT |EXH [ INT |EXH | INT {EXH
Ne. 5 TDC O O O O

13. If all valve clearances are within specification, install the foi-
fowing parts.

* |ntake manifold collector
® RH and LH rocker covers
* All spark plugs
¢ Rocker cover ornament
LH cylinder head
SEMI58BE
Tool (A) KV101‘|51\10‘ Adjusting

Adjust valve clearance while engine is cold.
-1.  Turn crankshaft, to position cam lobe on camshaft of valve that

must be adjusted upward.
2. Place Tool (A) around camshaft as shown in figure.

Before placing Tool (A), rotate notch toward center of cylinder
head (See figure.}), to simplify shim removal iater.

CAUTION:
Be careful not to damage cam surface with Tool (A).

SEMS57EB,
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VALVE CLEARANCE

=T |(3;,|\

\ ﬁK%?onsmo@\\)

N ) :(J38972-2)
W T \
o | -
/ (J

SEM145D

Adjusting (Cont'd)

3. Rotate Tool (A) (See figure.) so that valve lifter is pushed down.

4. Place Tool (B) between camshaft and the edge of the valve
lifter to retain valve lifter.

CAUTION:

* Tool (B) must be placed as close to camshaft bracket as
possible.

¢ Be careful not to damage cam surface with Tool (B).

Remove Tool (A).

6. Blow air into the hole to separate adjusting shim from valve
lifter.

Remove adjusting shim using a small screwdriver and a mag-
netic finger.
Determine replacement adjusting shim size following formula.
Using a micrometer determine thickness of removed shim.
Calculate thickness of new adjusting shim so valve clearance
comes within specified values.
R = Thickness of removed shim
N = Thickness of new shim
M = Measured valve clearance
intake:
N=R+[M-0.30 mm (0.0118 in)]
Exhaust:
N =R + [M - 0.33 mm (0.0130 in)]
Shims are available in 64 sizes from 2.32 mm (0.0913 in) to 2.95
mm (0.1161 in), in steps of 0.01 mm (0.0004 in).
* Select new shim with thickness as close as possible to calcu-
lated value.

cem N

EM-49
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VALVE CLEARANCE

<

G )= 248 o
{0.0969 in}
Thickness is stamped.

SEMB73E

Adjusting (Cont’d)

8. Install new shim using a suitable tool.
+  Install with the surface on which the thickness is stamped

facing down.

10. Place Tool {A) as mentioned in steps 2 and 3.
11. Remove Toof (B).

12. Remove Tool (A).

13. Recheck valve clearance.

Valve clearance:

Unit: mm (in)
Cold Hot* {reference data)
Intake 0.26 - 0.34 (0.010 - 0.013) 0.304 - 0.416 {0.012 - 0.016)
Exhaust 0.29 - 0.37 {0.011 - 0.015) 0.308 - 0.432 (0.012 - 0.017)

*1 Approximately 80°C (176°F)

EM-50
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ENGINE REMOVAL

CIOICIC)

SEC. 112

[ 21 - 26 (21 - 27, 15 - 20)

[T} 43 - 55 (4.4 - 56, 32 - 41)
[C] 43 - 55 (4.4 - 56, 32 - 41) \
[C]43-55 (44 - 56,32 - 41—

_ & e |
@L/'] : Qg .
2

[C] 43 - 65 (4.4 - 556, 32 - 41)J

[C] 78 - 90 (8.0 - 9.2, 56 - 57,_/®é® &
®

[} 78 - 90 (8.0 - 9.2, 58 - 67)

| [T 43 - 55 (4.4 - 586, 32 - 41) GL
/@m E > A ™
[O] 43 - 55 (44 - 556, 32 - 41) g =

ﬁfﬂ 64 - 74 (6.5 - 7.5, 47 - 54)

[0)43 - 55 (4.4 - 556, 32 - 41) &

A

T
€) [ 77-98 (7.9 - 100,57 - 72)
[C] 77 - 98 (7.9 - 10.0, 57 - 72) AT
() 77 - 98 (7.9 - 10.0, 67 - 72) [O)77 - 98 (7.9 - 10.0, 57 - 72) EA,
<
Vehicle front B2
A/T model
Actuator for
elactrically E?
controlled
engine mounting [ 77 - 98 (7.9 - 10.0, 57 - 72}
&
Actuator ST
- harness PJ - Nem (kg-m, ft-Ib)
@ K] : Nem (kg-m, in-Ib) RS
L
Engine front Front mark Front mark
MEM110AA
BT
Frant upper engine slinger 8 Center member @ LH engine mounting
RH engine mounting (8 Front engine mounting (Fluid Rear engine slinger H
Mounting bracket type) @ Insuiator
Rear engine mounting (Fluid type)
EL
DX
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ENGINE REMOVAL

WARNING:

¢ Sjtuate vehicle on a flat and solid surface.

* Place chocks at front and back of rear wheels.

¢ Do not remove engine until exhaust system has com-
pletely cooled off.
Otherwise, you may burn yourself and/or fire may break
out in fuel line.

*  For safety during subsequent steps, the tension of wires
should be slackened against the engine.

+« Before disconnecting fuel hose, release fuel pressure
from fuel line.
Refer to “Fuel Pressure Release”, “BASIC SERVICE
PROCEDURE” in EC section.

* Before removing front axle from transaxle, place safety
stands under designated front supporting points. Refer to
Gl section for lifting points and towing.

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

* For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION:

¢  When lifting engine, be careful not to strike adjacent parts,
especially the following: Accelerator wire casing, brake
lines, and brake master cylinder.

* In hoisting the engine, always use engine slingers in a
safe manner.

* In removing drive shaft, be careful not to damage grease
seal of transaxle.

3. Remove vacuum hoses, fuel hoses, wires, harnesses, connec-
tors and so on.

/4///&\ N Removal

U gy meunting \ 1. Remove engine undercover and hood.

— % 2. Drain coolant from both cylinder block and radiator.
I

/ 4. Remove front exhaust tubes, ball joints and drive shafts.
5. Remove radiator and fans.
6. Remove drive belts.
7. Remove alternator, compressor and power steering oil pump
\)\) from engine.
% semasse| 8.  Set a suitable transmission jack under transaxle. Hoist engine
with engine slinger.
9. Remove rear engine mounting.
10. Disconnect control rod and support rod from transaxle (M/T

model).
11. Disconnect control cable from transaxle (A/T model).

7

Ewmrol rod.
>~ //
\>" SEMB35E
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ENGINE REMOVAL
Removal (Cont’d)

Maunting braékei
\_@__z/ er

o)
\\F?;,
] -

12. Remove front engine mounting.

13. Remove center member and then slowly lower transmission
jack. LG

EC

FE

cL

14. Remove engine with transaxle as shown.

AT

AT

FA

m

BR

Transmission jack

SEMB3BE

installation | it
1. Installation is in the reverse crder of removal.
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CYLINDER BLOCK

CISICICIOI®ICIC)

SEC. 110-120.226

@84 - 108 (086 - 1.1, 746 - 95.5)

2

[C) 21 - 26 (21 - 27, 15 - 20)

@[ 176 - 216

{1.80 - 2.20, /(@

12.98 - 15.93)

ﬂ\i‘j [DJ Refer to “Assembly”,

Nsm (kg-m, in-b)

Rear oil seal retainer
Cylinder block

Knock sensor

Upper main bearing
Lower main bearing
Water drain plug (LH side)
Water drain plug (RH side)

Water drain plug (Water pump
side}

Gasket gg
#

; Apply liquid gasket.

ﬁ ¢ Lubricate with new
engine oil.

[ : N-m (kg-m. ft-Ib)

O

Gasket Q

@ ® @090e

Main bearing cap

Main bearing beam
Crankshaft

Pilot bushing or pilot convertar

Flywheel with signal plate
{M/T models)

Crive plate with signal plate (A/T
model)

Flywheel reinforcement

EM-54

SRR

2 E
Snap ring Q\XW?L Q\Snap ring Q

@W
i’] [T Reter 10

1

“Assembly.
SEM173FB

Drive plate reinforcement
Qil ring

Piston pin

Cennecting rod bearing
Cennecting rod

Piston

Top ring

2nd ring
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CYLINDER BLOCK

CAUTION:
@ ::4'_5:5 w2 e When installing bearings, pistons, or other sliding parts,
KV10117001 = lubricate contacting surfaces with new engine oil.
éw-, * Place removed parts such as bearings and bearing caps
‘ Spacer in their proper order and direction. &l
/ {J Washer * When installing connecting rod nuts, and main bearing
i) cap bolts, apply new engine oil to threads and seating
(343 - 55 surfaces. N4
4 - 58, ¢ Do not allow any magnetic materials to contact the signal
) 25 as 0 N o o) plate teeth of flywheel or drive plate.
(2.5 - 35,18 - 25) SEM180FA
Disassembly
Engine front e
@ PISTON AND CRANKSHAFT
N 1.  Remove engine. Refer to “"ENGINE REMOVAL” (EM-51).
2. Place engine on a work stand. G
3. Drain coolant and oil.
4. Remove oil pan. Refer to “Removal” in “QIL PAN” (EM-11).
5. Remove timing chain. Refer to “Removal” in “TIMING CHAIN” [FE
(EM-19).
6. Remove cylinder head. Refer to “Removal” in “TIMING
CHAIN" (EM-19). &
7. Remove pistons with connecting rods. ,
* When disassembling piston and connecting rod, remove snap MU

ring first, then heat piston to 60 to 70°C (140 to 158°F).
8. Remove rear oil seal retainer.

CAUTION:

AT

¢  When piston rings are not replaced, make sure that piston
rings are mounted in their criginal positions. B,

¢  When replacing piston rings, if there is no punchmark,
install with either side up.

SEM965A

Remove main bearing beam, cap and crankshatft. BE

e Before removing bearing beam and bearing cap, measure
crankshaft end play. Refer to EM-62.

% ¢ Bolts should be loosened in two or three steps. 8T
ap RS
®
BT
SEM842E
Inspection HA
PISTON AND PISTON PIN CLEARANCE _
1. Measure inner diameter of piston pin hole “dp”. EL
Standard diameter “dp’:
21.993 - 22.005 mm (0.8659 - 0.8663 in) 1B

AEMO023
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CYLINDER BLOCK

Inspection (Cont’d)
2. Measure outer diameter of piston pin “Dp”.
Standard diameter “Dp’*:
21.989 - 22.001 mm (0.8657 - 0.8662 in)
3. Calculate piston pin clearance.
Dp - dp = 0.002 - 0.006 mm (0.0001 - 0.0002 In)
If it exceeds the above value, replace piston assembly with pin.

Micrometer L/

AEMG24

PISTON RING SIDE CLEARANCE

NG \ Side clearance:
_ Top ring
(_\ 0.040 - 0.080 mm (0.0016 - 0.0031 in)
2nd ring
= 0.030 - 0.070 mm (0.0012 - 0.0028 in)
Max. limit of side clearance:
Top ring 0.11 mm (0.0043 in)
2nd ring 0.1 mm (0.004 in)
Feeler gauge If out of specification, replace piston and/or piston ring assembly.

Ring SEMO24AA

PISTON RING END GAP

Piston

- End gap:
"R Fecle Top ring  0.22 - 0.32 mm (0.0087 - 0.0126 in)
B 2nd ring 0.32 - 0.47 mm (0.0126 - 0.0185 in)
@ Ring Qil ring  0.20 - 0.60 mm (0.0079 - 0.0236 In)
Max. limit of ring gap:
- N5 Top ring 0.55 mm (0.0217 in)
X 2nd ring 0.85 mm (0.0335 in)
Ring

Oil ring 0.95 mm (0.0374 in)
If out of specification, replace piston ring. If gap still exceeds the
limit even with a new ring, do the following. Rebore cylinder and
use oversized piston and piston rings.
Refer to SDS (EM-70).
When replacing the piston, check the cylinder block surface for
scratches or seizure. if scratches or seizure is found, hone or
replace the cylinder block.

74
SEM598A

Bend CONNECTING ROD BEND AND TORSION
Feeler gauge Bend:
Limit 0.15 mm (0.0059 in)
per 100 mm (3.94 in) length
Torsion:
Limit 0.30 mm (0.0118 in)
per 100 mm (3.94 in} length
If it exceeds the limit, replace connecting rod assembily.

SEMO38F
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CYLINDER BLOCK
Inspection (Cont’d)

Torslon
Feeler gauge

SEMOO3F

CYLINDER BLOCK DISTORTION AND WEAR

¢ Clean upper surface of cylinder block. LG
Use a reliable straightedge and feeler gauge to check the flat-
ness of cylinder block surface.

Check along six positions shown in the figure. G
Distortion limit:  0.10 mm {0.0039 in)

* If out of specification, resurface it. The limit for cylinder block __
resurfacing is determined by cylinder head resurfacing in FE
engine.

Resurfacing limit:

sem123c;  Amount of cylinder head resurfacing is “A”.
Amount of cylinder btock resurfacing is “B".
The maximum limit is as follows: T
A + B = 0.2 mm (0.008 in)
Nominal cylinder block height from crankshaft center:

214.95 - 215.05 mm (8.4626 - 8.4665 in) Refer to AT

SDS, (EM-69).
* |f necessary, replace cylinder block.

P&,
PISTON-TO-BORE CLEARANCE =
1. Using a bore gauge, measure cylinder bore for wear, out- of-
round and taper. o

Cylinder bore inner diameter ST

Grade No. Standard inner diameter Waear limit

No. 1 93.000 - 93.010 mm (3.6614 - 3.6618 in) RS

No. 2 93.011 - 93.020 mm (3.6618 - 3.6622 in} | 0.20 mm (0.0073 in)

No. 3 93.021 - 93.030 mm (3.6622 - 3.6626 in) ET
if it exceeds the limit, rebore all cylinders. Replace cylinder block m
if necessary. e

Out-of-round (X - Y).
Limit 0.015 mm (0.0006 in) EL
Taper (A - B - C):
Limit 0.015 mm (0.0006 in)
2. Check for scratches and seizure. If seizure is found, hone it. 1B
Unit: mm (in)
SEM321AA
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CYLINDER BLOCK

()
P

No. 6 cylinder bore grade number
No. 1 cylinder bore grade number SEM174F

SEM258C]

lg——
let—— B

t

Taper: A-B
Out-of-round: X — Y
SEM316A

Inspection (Cont’d)

¢ If both cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cylinder block rear position. These numbers are punched
in either Arabic or Roman numerals.

3. Measure piston skirt diameter.
Piston diameter “A”’: Refer to SDS (EM-70).
Measuring point “a’” (Distance from the top):
454 mm (1.787 in)
4. Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B’’:
0.010 - 0.030 mm {0.0004 - 0.0012 in)
5. Determine piston oversize according to amount of cylinder
wear.
Oversize pistons are available for service.
Refer to SDS (EM-70).
8. Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter “A”.
Rebored size calculation: D=A+B-C

where,

D: Bored diameter

A: Piston diameter as measured
B: Piston-to-bore clearance

C: Honing allowance 0.02 mm (0.0008 in)

7. Install main bearing caps, and tighten to the specified torque.
Otherwise, cylinder bores may be distorted in final assembly.

8. Cut cylinder bores.

*  When any cylinder needs boring, all other cylinders must
also be bored.

¢ Do not cut too much out of cylinder bore at a time. Cut
only 0.05 mm {0.0020 in} or so in diameter at a time.

9. Hone cylinders to obtain specified piston-to-bore clearance.

10. Measure finished cylinder bore for out-of-round and taper.

* Measurement should be done after cylinder bore cools

down.
CRANKSHAFT
1. Check crankshaft main and pin journals for score, wear or
cracks.
2. With a micrometer, measure journals for taper and out-of-
round.
Out-of-round (X - Y):
Standard
0.002 mm (0.0001 in)
Taper (A - B):
Standard

0.002 mm (0.0001 in)

EM-58
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CYLINDER BLOCK

SEM346D

Upper main bearing

No. 2*

(With il groove) No. 3* f\ groove

*: With oit

Lower main bearing
No. 2 (without oil groove}

SEM175F]

Inspection (Cont’d)
3. Measure crankshaft runout.

Runout (Total indicator reading):
Limit: 0.10 mm (0.0039 in)

BEARING CLEARANCE

L 2

Use either of the following two methods, however, method “A”
gives more reliable results and is preferable.

Method A (Using bore gauge & micrometer)
Main bearing

1.

2.

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

Instali main bearing cap and bearing beam to cylinder block.

Tighten all bolts in correct order.

3.

Measure inner diameters “A” of each main bearing.

Measure outer diameters “Dm” of each crankshaft main jour-
nal.
Calculate main bearing clearance.
Main bearing clearance = A — Dm
Standard: 0.012 - 0.030 mm {0.0005 - 0.0012 in)
Limit: 0.065 mm (0.0026 in)
If it exceeds the limit, replace bearing.
If clearance cannot be adjusted using any standard bearing
grade, grind crankshaft journal and use undersized bearing.

When grinding crankshaft journal, confirm that “L” dimension
in fillet roll is more than the specified limit.

“L: 0.1 mm (0.004 in)
Refer to SDS for grinding crankshaft and available service
parts.

EM-59
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CYLINDER BLOCK

El }Main journal grade
i
- numbers =5
\ I{{{ No. 4 main journal grade number
N .

0. 1 main journal grade nymber\

e =

front

SEM176F

No. 1 crankshaft
main journal No. 4 crankshaft main journal
grade numb‘?;/grade number

e,

é“‘“@g =1 Crankshaft main journal grade
ouoe
0oo0

=W

number

Engine front side

SEMB47E

Inspection (Cont’d)

6.

If crankshaft is reused, measure main bearing clearances and
select thickness of main bearings. '

If crankshaft is replaced with a new one, select thickness of
main bearings as follows:

Grade number of each cylinder block main journal is punched
on the respective cylinder block. These numbers are punched
in either Arabic or Roman numerals.

Grade number of each crankshaft main journal is punched on
the respective crankshaft. These numbers are punched in
either Arabic or Roman numerals.
Select main bearing with suitable thickness according to the
following calculation or table.
Example of calcuiation:
Cylinder block main journal grade number: 1
Crankshaft main journal grade number: 2
Main bearing grade number = 1 + 2 = 3 {Yellow)

Main bearing grade number (ldentification color):
These numbers are punched in either Arabic or Roman numerals.

Cylinder block main journal grade number

Q" " u 3"
Crankshaft "0 0 (Bilack) 1 (Brown) |2 (Green) |3 (Yellow)
main jour- “r 1 (Brown) [2 {Green) |3 (Yellow) |4 (Blug)}
nal grade 27 2 (Green) |3 ({Yellow) |4 (Blue) 5 (pink)
number 3" 3 (Yellow) |4 (Blue) 5 (Pink) 6 (Purple}

Connecting rod bearing (Big end)

AEMO27

AEMO34

1.
2,

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

Tighten bolts to the specified torque.

3. Measure inner diameter “C” of connecting rod.
4. Measure outer diameter “Dp” of each crankshaft pin journal.
5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = C - Dp

Standard: 0.020 - 0.045 mm (0.0008 - 0.0018 In)

Limit: 0.070 mm (0.0028 in)
6. If it exceeds the limit, replace bearing.
7. If clearance cannot be adjusted within the standard of any

bearing, grind crankshaft journa! and use undersized bearing.
Refer to “BEARING CLEARANCE — Main bearing” (EM-59).

EM-60
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CYLINDER BLOCK

No. 6 cylinder crankshaft pin journal
grade number

%@?-C\rankshaﬂ pin journal
Z%EID grade number

No. 1 cylinder crankshaft pin journal
grade number

Engine front side

SEMB848E

SEME73E

SEMOG2A

Inspection (Cont’d)

8. If crankshaft is replaced with a new one, select connecting rod

bearing according to the following table.

Connecting rod bearing grade number (ldentification color):
These numbers are punched in either Arabic or Roman numerals.

Crankshaft pin journal grade Connecting rod bearing grade number
number
0 0 (Black)
1 1 (Brown)
2 2 (Green)

Method B (Using plastigage)
CAUTION

Do not turn crankshaft or connecting rod whife plastigage

is being inserted.

* When bearing ciearance exceeds the specified limit,
ensure that the proper bearing has been installed. If incor-
rect bearing clearance exists, use a thicker or undersized
main bearing to ensure specified clearance.

CONNECTING ROD BUSHING CLEARANCE (Small end)

1. Measure inner diameter “C” of bushing.

2. Measure outer diameter “Dp” of piston pin.

3. Calculate connecting rod bushing clearance.
Connecting rod bushing clearance = C — Dp

Standard: 0.005 - 0.017 mm (0.0002 - 0.0007 in)

Limit: 0.030 mm {0.0012 in)
If it exceeds the limit, replace connecting rod assembly or
connecting rod bushing and/or piston set with pin.

REPLACEMENT OF CONNECTING ROD BUSHING

(Small end)

1. Drive in small end bushing until it is flush with end surface of

rod.
Be sure to aligh the oil holes.

2. After driving in small end bushing, ream the bushing. This is
to ensure the clearance between connecting rod bushing and
piston pin is the specified value.

Clearance between connecting rod bushing and pis-
ton pin: 0.005 - 0.017 mm {0.0002 - 0.0007 in)

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):
Flywheel (M/T model)x

Less than 0.15 mm (0.0059 in)

Drive plate (A/T model)

Less than 0.15 mm (0.0059 in)

% Measurement position:

Approximately 145 mm (5.71 in) frem the crankshaft center

CAUTION:

e The signal plate is built into the flywheel assembly. Be

EM-61
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CYLINDER BLOCK

__//Piston grade number

<
Front mark

J ‘ Cylinder number
Engine frant
ngine fran /(‘:‘ ’tj
Front mark SEMES0E

Punchmark side up
{if mark is present.)

Nt

__———_——E!—aé(
3 L

I

SEMOE5E
Qil ring i
& Top ring
expander ' & @ 0il ring
y % ' upper rail
Engine
front
J Gil ring
ond ringa % y M lower rail
SEM160B
Upper main bearing No. 4* *: With oil

(With oil groove)

N

groove

No. 27

Lower main bearing
No. 2 (without oil groove)

SEM175F]

Inspection (Cont’d)

careful not to damage the signal plate, especially the
teeth.

Check the drive plate for deformation or cracks.

Never place the flywheel assembly with the signal plate
facing down.

Keep any magnetized objects away from the signal plate.
Do not aflow any magnetic materials to contact the signal
plate teeth.

Do not surface flywheel. Replace as necessary.

Assembly
PISTON

1.
2.

3.
CA
L

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

Heat piston to 60 to 70°C (140 to 158°F) and assemble piston,
piston pin, connecting rod and new snap ring.

Align the direction of piston and connecting rod.
Numbers stamped on connecting rod and cap correspond
to each cylinder.
After assembly,
smoothly.

make sure connecting rod swings

Set piston rings as shown.

UTION:

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

When replacing piston rings, these without punchmarks,
present, piston rings can be mounted with either side up.

Align piston rings so that end gaps are positiohed as
shown in the figure.

CRANKSHAFT

1.

Set main bearings in their proper positions on cylinder block
and main bearing beam.

Confirm that correct main bhearings are used. Refer to
“Inspection” of this section.

EM-62
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CYLINDER BLOCK

d: y d

i ]10

1

20
{0.79)

w0 L_[:——(n.se)

ds
Measuring
area

Unit: mm (in}

ds

Measuring
point

SEM177F

=)&)

®

SEMS51E]

SEMB52E

EMO3470000 —
(J8037) /
or suitable tool /

SEMSB20

SEM9s6E

Assembly (Cont’d)

2.

Instructions for re-use of main bearing cap bolts.

A plastic zone tightening method is used for tightening
main hearing cap bolts. Measure d1 and d2 as shown in
the figure.
d2: Select minimum diameter in the measuring area.
If the difference between d1 and d2 exceeds the limit,
replace the bolits with new ones.

Limit (d1 - d2): ¢.11 mm (0.0043 in)

After installing crankshaft, main bearing cap, main bearing
beam and bearing cap bolts, tighten bearing cap bolts in
numerical order.

Tightening procedure

Tighten all bolts to 32 to 38 N'm

(3.3 to 3.9 kg-m, 24 to 28 ft-lb).

Turn all bolts 90 to 95 degrees clockwise with angle
wrench.

Prior to tightening bearing cap bolts, place bearing beam
in its proper position by shifting crankshaft in the axial
direction.
After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand.
Lubricate threads and seat surfaces of the bolis with new
engine oil.
Measure crankshaft end play.
Crankshaft end play:
Standard: 0.10 - 0.25 mm (0.0039 - 0.0098 in)
Limit: 0.30 mm (0.0118 in)

If beyond the limit, replace bearing with a new one.

5.

Install connecting rod bearings in connecting rods and con-
necting rod caps.
Confirm that correct bearings are used.

Install pistons with connecting rods.

Install them into corresponding cylinders with Tool.

Be careful not to scratch cylinder wall with the connecting
rod.

Arrange so that front mark on piston head faces toward
engine front.

A plastic zone tightening method is used for tightening con-
necting rod bolts and nuts. Check the old bolts for deformation
before re-using them.

Ensure that the connecting rod nut can be screwed
smoothly as far as the bolt thread end.
If this is not possible, use slide calipers to measure the
outside diameter of the narrowest thread part of the bolt
at 16 mm (0.63 in) from the thread end. Replace the con-
necting rod bolt and nut, if under the limit.

Standard: 7.90 - 8.00 mm (0.3110 - 0.3150 in)

Limit: 7.75 mm (0.3051 in)

EM-63
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CYLINDER BLOCK

SEMS53E

Assembly (Cont’d)

C.

Install connecting rod caps.
Lubricate threads and seat surfaces with new engine oil.
Tighten connecting rod bearing cap nuts to the specified
torque.
Connecting rod bearing nut:
(1) Tighten nuts to 19 to 21 N'm
(1.9 to 2.1 kg-m, 14 to 15 fi-lb).
{(2) Turn nuts 90 to 95 degrees clockwise with
angle wrench

Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.40 mm (0.0157 in)
If beyond the limit, replace connecting rod and/or crankshaft.
Install rear oil seal retainer.

EM-64
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications
COMPRESSION PRESSURE

Cylinder arrangement V-6
Unit: kPa (kg/em?, psiv300 rpm
Displacement em? (cu in) 2,988 (182.33)
B y _ . 5 Compression pressure
ore and stroke mm {in) 93 x 73.3 (3.66 x 2.886) Standard 1,275 (13.0, 185) &
Valve arrangement DOHC Minimum 981 (10.0, 142)
Firing order 1-2-3-4-5-6 Differentiaf limit between 98 (1.0, 14) hia
Number of piston i cylinders i
rmber of piston rings Cylinder number
Compression 2
oir 1 //6 0
Number of main bearings 4 / ‘ 0
Compression ratio 10.0 6 L@
EG
FRONT SEMTISA [
Inspection and Adjustment
|
el
CYLINDER HEAD VALVE
Unit: mm (in) Unit: mm (in}
" BT
Standard Limit T (Margin thickness}
. . Less than -
Head surface distortion 0.03 (0.0012) .1 (C.004) 4-! r oo
Bt
&
‘ R
HoT® =
D d
" RA
L
|
semgs  BR
Nominal eylinder head helght: Valve head diameter “D”
H = 126.3 - 126.5 mm (4.972 - 4.980 in) Intake 36.0 - 36.3 (1.417 - 1.429) ST‘
Exhaust 31.2-31.5(1.228 - 1.240) g
SEM949E
Valve length “L”
Intake 97.32 - 97.82 (3.8315 - 3.8512) BS
Exhaust 94.85 - 95.35 (3.7342 - 3.7539)
Valve stem diameter “d”
intake 5.865 - 5.980 (0.2348 - 0.2354) il
Exhaust 5.945 - 5.960 (0.2341 - 0.2346)
Valve seat angle “o”
Intak 1N
riake 45°15' - 45°45¢ A
Exhaust
Valve margin “T”
Intake 0.95 - 1.25 (0.0374 - 0.0492) EL
Exhaust 1.15 - 1.45 (0.0453 - 0.0571)
Valve margin “T” limit More than 0.5 (0.020) T
- 2
rj/;?)li\{e stem end surface grinding Less than 0.2 (0.008)
Valve clearance (Cold)
Intake 0.26 - 0.34 (0.010 - 0.013)
Exhaust 0.28 - 0.37 (0.011 - 0.015}
139
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SERVICE DATA AND SPECIFICATIONS (SDS)

Valve clearance

Inspection and Adjustment (Cont’d)

Thickness mm (in)

Identification mark

o () 2.65 (0.1043) 265
Cold Hot* {reference data) 2.66 (0.1047) 266
Intake (oocﬁg i g'gj:a) (g'ggg : g-glg) 267 (0.1051) 287
Exhaust 0.29 - 0.37 0.308 - 0.432 2.68 {0-1055) 268
' (0.011 - 0.015) {0.012 - 0.017) 2.69 (0.1059) 269
*. Approximately 80°C (176°F) 2.70 (0.1063) 270
2.71 (0.1067) 271
2.72 {0.1071) 272
Available shims
2.73 (0.1075) 273
Thickness mm (in) Identification mark 2.74 (0.1079) 274
2.32 (0.0913) 232 2.75 (0.1083) 275
2.33 (0.0917) 233 2.76 (0.1087) 276
2.34 (0.0921) 234 277 (0.1091) 277
2.35 (0.0925) 235 2.78 (0.1094) 278
2.36 (0.0929) 236 2.79 (0.1098) 279
2.37 {0.0933) 237 2.80 (0.1102) 280
2.38 (0.0937) 238 2.81 (0.1106) 281
2.39 (0.0941) 239 2.82 (0.1110) 282
2.40 (0.0945) 240 2,83 (0.1114) 283
2.41 (0.0949) 241 2.84 {0.1118) 284
242 (0.0953) 242 2.85 (0.1122) 285
2.43 (0.0957) 243 2.86 (0.1126) 286
2.44 (0.0961) 244 2.87 (0.1130) 287
2.45 (0.0965) 245 2.88 (0.1134) 288
2.46 (0.0969) 246 2,89 {0.1138) 289
2.47 (0.0972) 247 2.90 (0.1142) 290
2.48 (0.0976) 248 2.91 (0.1146) 291
2.49 (0.0980) 243 2.92 (0.1150) 202
2.50 (0.0984) 250 2.93 (0.1154) 293
2.51 (0.0988) 251 2.94 (0.1157) 204
2.52 (0.0992) 252 2,95 (0.1161) 295
2.53 (0.0996) 253
2.54 {0.1000) 254
2.55 (0.1004) 255
2.56 (0.1008) 256
257 (0.1012) 257
2.58 (0.1016) 258
2.59 (0.1020) 259
2.60 (0.1024) 260 / Indicate
2.61 (01028} 261 ‘ T = 246 mm
Shim {0.0969 In}
2.62 (0.1031) 262
2.63 (0.1038) 263 SEMOGEE
2.64 (0.1039) 264
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SERVICE DATA AND SPECIFICATIONS (SDS)

Valve spring

Inspection and Adjustment (Cont’d)

Free height mm (in}

46,93 (1.8476)

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

Standard

454 (46.3, 102.1)
at 27.55 (1.0846)

Limit

428 (43.7, 96.2) at
27.55 (1.0848)

Out-of-square m {in}

LLess than 2.0 (0.079)

Valve lifter

Unit: mm (in)

Valve lifter outer diameter

34.960 - 34.975
{1.3764 - 1.3770)

Lifter guide inner diameter

35.000 - 35.021
(1.3780 - 1.3788)

Clearance between lifter and lifter guide

0.025 - 0.061
(0.0010 - 0.0024)

Valve guide
Unit: mm {in)
v
SEMO50E
Standard Service
Valve guide

Quter diametar

10.023 - 10.034
{0.3946 - 0.3950)

10.223 - 10.234
(0.4025 - 0.4029)

Valve guide
Inner diameter 6.000 - 6.018
{Finished size} {0.2362 - 0.2369)
Cylinder head valve guide 9.975 - 9.996 10,175 - 10.196
hole diameter {0.3927 - 0.3935) {0.4006 - 0.4014)
Interference fit of valve 0.027 - D.059
guide {0.0011 - 0.0023)
Standard Max. tolerance
0.020 - 0.053
Intake 0.08 (0.0031
Stem 1o guide (0.008 - 0.0021) ( )
clearance 0.040 - 0.073
Exhaust (0.0016 - 0.0029) 0.1 (0.004)
Valve deflection  [ntake —_ 0.24 (0.0094)
lirmit Exhaust — 0.28 (0.0110)

Projection length “L”

12.6 - 12.8 (0.496 - 0.504)

EM-67
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SERVICE DATA AND SPECIFICATIONS (SDS)

VALVE SEAT

Inspection and Adjustment (Cont’'d)

Cyfinder head

)

=
}

i
h
|
l .
-
Pl fe—— 34 (1.34) 4 le— 287 (1.130)
4bete———— . +355.358 455 le—— 306 - 308
B0 ™l 4 (1402 - 1.409) 605 g (1205 - 1.213)

* : Machining data

Contacting width (W); 1.08 - 1.31 (0.0429 - 0.0516) | Contacting width (W); 1.29 - 1.51 (0.0508 - 0.0594)

SEMOZ21EA
Unit: mm {in)
Standard Service
In. 37.000 - 37.016 (1.4567 - 1.4573) 37.500 - 37.516 (1.4764 - 1.4770)
Cylinder head seat recess diameter (D)
Ex. 32.200 - 32.216 (1.2677 - 1.2683) 32.700 - 32.716 (1.2874 - 1.2880)
In. 0.081 - 0.113 {0.0032 - 0.0044)
Valve seat interference fit
Ex. 0.064 - 0.096 {0.0025 - 0.0038)
In. 37.097 - 37.113 {1.4605 - 1.4611) 37.597 - 37.613 (1.4802 - 1.4808)
Valve seat outer diameter (d)
Ex. 32.280 - 32.286 (1.2709 - 1.2715) 32.780 - 32.796 (1.2905 - 1.2812)
In. 5.8-6.0{0.232 - 0.236) 5.05 - 5.15 (0.1988 - 0.2028)
Height (h}
Ex. 5.9 - 6.0 {0.232 - 0.238) 4.95 - 5.05 {0.1949 - 0.1988)
Depth (H) 5.9 - 6.1 (0.232 - 0.240)

EM-68
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)
CAMSHAFT AND CAMSHAFT BEARING CYLINDER BLOCK

Unit: mm (in} Unit: mm (in)
Standard Limit +
Carnshaft journai to 3.045 - 0.086 r
bearing clearance (0.0018 - 0.0034) 0-15 (0.0059) 2]
No. 1
26.000 - 26.021
Inner diameter of cam- {1.0236 - 1.0244) _ MA
shaift bearing No. 2,3,4
23.500 - 23.521
(0.9252 - 0.9260}
No. 1
25.935 - 25.955
Cuter diameter of cam- (1.0211 - 1.0218) _ SEMO22EA L'@
shaft journal No. 2,34 hd
23.435 - 23.455 Surface flatness
(0-9226 - 0.9234) Standard Less than 0.03 (0.0012) -
Camshaft runout [TIR*] Less than 0.05 (0.0020) Limit 0.10 (0.0035) =6
0.02 (0.0008) : :
Camshaft sprocket Less than _ Cylinder bore =
runout [TIRY] 0.15 {(0.0059) Inner diameter |
Camshatt end play (O%S;g ) 8‘333 " 0.24 (0.0004) Standard
- i Grade No. 1 §3.000 - 93.010 (3.6614 - 3.6618) uL
Grade No. 2 93.011 - 93.020 (3.6618 - 3.6622)
. Grade No. 3 93.021 - 93.03C (3.6622 - 3.6626) MT
Wear limit 0.20 (0.0079}
- Qut-of-round (X - Y} Less than 0.015 (0.0006) "\T
_ _ &
Taper A-B-GC) Less than 0.015 (0.0008)
1
Main journal inner diam-
eter B
EMB71
Grade No. 0 63.993 - 63.999 (2.5194 - 2.5196)
Camn height “A”
Grade No. 1 64.000 - 64.005 (2.5197 - 2.5199) = 4
Intake & Exhaust 43.940 - 44.130 (1.7299 - 1.7374) il
Grade No. 2 64.006 - 64.011 (2.5189 - 2.5201)
Wear limit of cam haight 0.2 (0.008)
Grade No. 3 64.012 - 64.017 (2.5202 - 2.5203}
*Total indicator reading BB
Difference in inner
diameter between cylin-
ders
gT
Valve timing Standard Less than 0.03 (0.0012)
BT
HEA
EL
. EMIZ0
Unit: degree
a b c d e f DX
232 232 3 49 3 43
143
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SERVICE DATA AND SPECIFICATIONS (SDS)

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

Piston ring

N = Unit: mm (in
Available piston o
Unit: ram {in) Standard Limit
Side clearance
[ J
] | 0.040 - 0.080
= = Top (0.0016 - 0.0031} 0.11 (0.0043)
-2 e 0.030 - 0.070
a — 2nd (C.0012 - 0.0028) 0.1 {0.004)
End gap
= 0.22 - 0.32
- R Top (0.0087 - 0.0126) 0.55 (0.0217}
0.32 - 0.47
m 2nd 00126 -c.orss) | 085 (0.0335)
G 0.20 - 0.60
SEMB82E Qil {rail ring) (0.0078 - 0.0236) 0.95 (0.0374)
Piston skirt diameter “A”
Standard
Grade No. 1 92.979 - 92.988 (3.6606 - 3.6609) Piston pin
Grade No, 2 92.988 - 93.000 (3.6609 - 3.6614) Unit: mm {in)
Grade No. 3 93.000 - 93.009 {3.6614 - 3.6618) Piston pin outer diameter 21.989 - 22.001 (0.8657 - (.8662)

0.20 {0.0079)
oversize (Service)

93.180 - 93.210 (3.6685 - 3.6697)

“a" dimension

45.4 (1.787)

Pistort pin hole diameter

21.993 - 22.005 (0.8859 - 0.8663)

Piston clearance to cylinder
black

0.010 - 0.030 (0.0004 - 0.0012)

Interference fit of piston pin
to piston

0.002 - 0.006 {0.0001 - 0.0002)

Piston pin to connecting rod
bushing clearance

0.005 - 0.017 (0.0002 - 0.0007)

"Values measured at ambient temperature of 20°C (68°F)

CONNECTING ROD

Unit: mm ({in)

Center distance

147.60 - 147.70 (5.8110 - 5.8149)

Bend [par 100 (3.94)]

Limit 0.15 (0.0059)
Tarsion [per 100 {3.94)]
Lirnit 0.30 (0.0118}

Connecting red small end
inner diameter

23.980 - 24.000 (0.9441 - 0.9449)

Piston pin bushing inner
diameter*

22.000 - 22.012 (0.8661 - 0.8666)

Connecting rod big end inner
diameter

48.000 - 48.013 (1.8898 - 1.8903)

Side clearance

Standard

0.20 - 0.35 (0.0079 - 0.0138)

Limnit

0.40 (0.0157)

*ARter installing in connecting rod

EM-70
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)
CRANKSHAFT AVAILABLE MAIN BEARING

Unit: mm {in)

Main journal dia. “Dm” Upper main bearing Mo. 4% with il

(With oil grcove} Nop. 3* RN
Grade No. 0 59.969 - 59.975 {2.3610 - 2.3612) ” N \\ groove
Grade No. 1 59.963 - 59.969 (2.3607 - 2.3610) i \\51

o |

No. 1
Grade No. 2 59.957 - 59.963 (2.3605 - 2,3607) - ‘& &7
Grade No. 3 59.951 - 59.957 (2.3603 - 2.3605) % &ﬁ No. 4 %
Pin journal dia. “Dp™ & No. 3
Grade No. 0 44.968 - 44.974 (1.7704 - 1.7706) @ Lower main bearing
Grade No. 1 44.962 - 44.968 {1.7702 - 1.7704) %t No- 2 (without ail groove)
SEM175F
Grade No. 2 44.956 - 44.962 (1.7699 - 1.7702) 16
Center distance “r* 36.61 - 36.69 (1.4413 - 1.4445) -
Grade Thickness “T" Width "w” Identification
Out-of-round (X - Y} number mm {in} mm (in) color L
Standard Less than 0.002 (0.0001) o 5000 - 2.003 Black =
Taper (A - B) (0.0787 - 0.0788)
Standard Less than 0.002 (0.0001) ; 2.003 - 2.006 Brown FE
(0.0789 - 0.0790)
Runout [TIR]
2.006 - 2.009
Limit Less than 0.10 (0.0039) 2 {0.0790 - 0.0791) Green L
Free end play 3 2.009 - 2.012 19.¢ - 201 Vel
Standard 0.10 - 0.25 (0.0039 - 0.0098) (0.0791 - 0.0792) | (0.783 - 0.791) T
i 2.012 - 2.015
Limit 0.30 {0.0118
{ ) 4 00792 - 0.0793) Blue
2.015 - 2.018 _ o
5 {0.0793 - 0.0794) Pink Al
6 2.018 - 2.021 Purple
7 #Q (0.0794 - 0.0796) P EE
] . | i £
- DE
i [ . L)
bm Undersize “
Dp Unit: mm (in)
, Main journal )
SEMG45 Thickness cliamei:aru“Dm” ’
Out-ofround (X - (¥ 0.25 2132 - 2.140 gggfggﬁ:ﬂﬁ; 2:2% o7
Taper - - ) =
p A ~ B (0.0098) (0.0839 - 0.0843) | £7F 0
& B

0
)

) n;
W BT
A

EM715 I

=
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)
MISCELLANEOUS COMPONENTS

AVAILABLE CONNECTING ROD BEARING
Connecting rod bearing

Unit: mm (in)

Flywhesl runout [TIR]*

Drive plate runout [TIR]*

Less than 0.15 (0.0059)
Less than 0.15 (0.0059)

*Total indicator reading

Bearing clearance

Unit: mm {in}

Main bearing clearance
Standard
Limit

0.012 - 0.030 (0.0005 - 0.0012)
0.065 (0.0026)

Grade Thickness “T" Identification
number mm {in} color (mark})
1.500 - 1.503
0 (0.0591 - 0.0592) Black
1 1.503 - 1.506 Brown
(0.0592 - 0.0593)
1.606 - 1.509
2 {0.0593 - 0.0594) Green
Undersize
Unit: mm {in)
Thickness Crgnk pn ]?u"lal
diameter “Dp
Grind so that bearing
0.25 (0.0098) 1626 -1.634 clearance is the

(0.0640 - 0.0643)

specified value.

Conngcting rod bearing
clearance

Standard

Lirmnit

0.020 - 0.045 (0.0008 - 0.0018)
0.070 (0.0028)

EM-72
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PRECAUTIONS AND PREPARATION

SEM164F

Inner side

AEMOB0

Liquid Gasket Application Procedure

a. Use a scraper to remove all traces of old liquid gasket from
mating surfaces and grooves. Also, completely clean any oil
from these areas.

b. Apply a continuous bead of liquid gasket to mating surfaces.
{Use Genuine Liguid Gasket or equivalent.)

c. Apply liquid gasket around the inner side of bolt holes {unless
otherwise specified).

d. Assembly should be done within 5 minutes after coating.

e. Wait at least 30 minutes before refilling engine oil and engine
coolant.

LC-2
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PRECAUTIONS AND PREPARATION

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore No.} Description &l
Tool name
ST25051001
(J25695-1) WA
Qil pressure gauge
Eh
NT050
ST25052000 Adapting oil pressure gauge to
(J25695-2} upper oil pan
Hose
EE®
NTOS1 EE
WE39930000 Pressing the tube of liquid gasket
Tube pressure hd
T
NTO052
EG17650301 Adapting radiator cap taster to
(J33984-A) radiator filler neck A
Radiator cap tester adapter
FA
NTO53
Kv89103510 Installing radiator upper and lower tanks =
« —
Radiator plate pliers A k )
BR
NT224
ST
KVa3103520 Removing radiator upper and lowsr tanks
«c — )
Radiator plate pliers B 7o ) B
NT225 Y
Fid
EL
DX
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ENGINE LUBRICATION SYSTEM

Lubrication Circuit

Intake camshaft No. 2 journal
Exhaust camshaft

Camshaft chain tensioner lubrication
Exhaust camshaft No. 1 journal

Intake camshaft

Main gallery

Chain case oil gallery

Qil pump
Aluminum oil pan Qil strainer

Qil pan cil gallery Qil fiiter

SLCO36B

1 -t et I v 1. ¥ T )
! !
i ;
i i
1 o 1
! amm it gutlery i
{
A \ <= oitiow i
' i
E -—— Tooipan i
e T T i
i - -—-  By-pass passage H
| i
1 i
i | Giltiter (With relief valve) J :
e |
| |
! !
b E)
H ;
: )
| e |
\ Timing ehain il passage '
[ oil jet !
: :
| Main baarirg Intake camshaft intake camsnaht halt} [ Camshaft chain | !
H journal (#2} journal (#1) journal (#1) tensioner !
| |
: Grankshaft Camshait wil Camshatt oil i
: passags passage !
1 ‘ ' ]
: :
! T —— Exraust camshatt i
; ring joumnal (#3,4} journal (#2,3.4) :
I 1
i !
| Connegling V ¥ |

i
\ H
' 1
] 1
' ]
, !
; ,
! ]
1 ]
IR, R [ T, R, . U J USRS, VU MO )

SLCo37B8
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ENGINE LUBRICATION SYSTEM

Oil Pressure Check

WARNING:

* Be careful not to burn yourself, as the engine and oil may
be hot.

* Oil pressure check should be done in “Neutral position” g
(M/T) or “Parking position” {A/T).

1. Check oil level.
2. Remove oil pressure switch. A
3. Install pressure gauge.
. \ 4. Start engine and warm it up to normal operating temperature.
Sicosoa] 5. Check oil pressure with engine running under no-load. B
Engine speed Approximate discharge pressure
rpm kPa (kg/cm?, psi) LC
Idie speed More than 69 (0.70, 10.0)
ST25051001 3,000 435 - 551 (4.44 - 5.62, 63.1 - 79.9) B

(J25695-1)

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

6. Install oil pressure switch with sealant.

$T25052000

-2 9
(J25665-2) Lo L
Oil Pump T
REMOVAL AND INSTALLATION
CAUTION:

When removing the oil pans, oil pump assembly and timing Ar

chain from engine, first remove the camshaft position sensor
(PHASE) and the crankshaft position sensor (REF)/(POS) from EA,
the assembly.

Be careful not to damage sensor edge.

1. Drain engine oil. BA

2. Remove drive belts.

3. Remove camshaft position sensor (FHASE), and crankshaft
position sensor (REF)/(POS). BR

4. Remove crank pulley.

5. Remove engine lower covers.

6. Remove front exhaust tube and its support. &T

7. Support engine at right and left side engine slingers with a
suitable hoist.

8. Remove engine right side mounting insulator and bracket bolts Bg
and nuts.

9. Remove center member assembly.

10. Remove air compressor assembly and bracket. BT

11. Remove oil pans. {Refer to “Removal” of “OIL PAN” in EM
section.)

12. Remove water pump cover. HA

13. Remove front cover assembly.

14. Remove timing chain. (Refer to “Removal” of “TIMING
CHAIN” in EM section.) EL

15. Remove oil pump assembly.

16. Reinstall any parts removed in reverse order of removal. -
A
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ENGINE LUBRICATION SYSTEM

Oil Pump (Cont'd)
DISASSEMBLY AND ASSEMBLY

SEC. 150

Oil pump body

Quter gear

Inner gear

Qil pump cover

Gasket 839

Oil strainer

.Regulator valve )
Regulator valve set
Spring @
[ 16- 19

16 - 19,12 . 14)

8.43 - 10.8

(0.86 - 1.10, 74.6 - 95.5)
3_7 + 50 Regulator plug

mn .

W : Nem (kg-m, in-Ib

g - Nem {[kg-m ft-rb)) (0.38 - 0.51, 33.0 - 44.3) :UJ 39 - 69 (4.0 - 7.0, 29 - 51)

' am SLCOB1AC

¢ When installing oil pump, apply engine oil to gears.

T

OIL PUMP INSPECTION
Using a feeler gauge, straightedge and micrometers, check the

following clearances:
Unit: mm (in)
Body to outer gear radial clearance ) 0.114 - 0.260 (0.0045 - 0.0102}
Inner gear to outer gear tip clearance (2) Below 0.18 (0.0071)
Body to inner gear axial clearance (@) 0.05 - 0.09 (0.0020 - 0.0035)
Body to outer gear axial clearance {4) 0.030 - 0.190 (0.0012 - 0.0075)

SLCOa2A Inner gear to brazed portion of housing clear- 0.045 - 0,091 (0.0018 - 0.0036)

ance (&)

- —— * If the tip clearance ((2)) exceeds the limit, replace gear set.
/// * If body to gear clearances (1), ®), @), (5)) exceed the limit,

replace oil pump body assembly.
(&)
RICERNG
@ (_/L/

SLCB33A
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ENGINE LUBRICATION SYSTEM
Qil Pump (Cont’d)

MA

\ ;
SLO934AA B[

Regulator vaive REGULATOR VALVE INSPECTION
[ Quter spring 1. Visually inspect components for wear and damage.
/ /' —Inner spring 2. Check oil pressure regulator valve sliding surface and valve
spring.
f' - e 3. Coat regulator valve with engine oil. Check that it falls EG
( smoothly into the valve hole by its own weight.
_ uﬁ___,_.,m___.;.]_ If damaged, replace regulator valve set or oil pump body. o
J Regulator plugJ @L
SLCERBA
N 4, Check regulator valve to oil pump body clearance. )
Regulstor valve CIearagnce: Pmp Becy W
= (6) : 0.040 - 0.097 mm (0.0016 - 0.0038 in)
® - If it exceeds the limit, replace oil pump bhody. -

®©
i ' R&
Qil pump body O-E= @
| SLCO35AA
Qil filter body OIL FILTER _ _ _ . BR
_ = - The oil filter is a small, full-flow cartridge type and is provided with
Relief valve .
a relief valve.
» &7
Filtering paper
Screw I qj%
3T
Packing SLC0358
(A&
EL
(DX
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ENGINE COOLING SYSTEM

Cooling Circuit

From heater Bypass

B — N

e e AT/

ﬂ‘:’\'lf*—fo Of
e Om FJO

, L

Lo U oot
/ ®

Cylinder head (RH}

Cytinder block

\-F{adiator

Water pump Cyfinder head (LH) Thermostat
SLCI936A

' Radiator
vy T T T T "
* !
I
Reservoir tank Thermostat
¥
Walter pump
! ! Heater
Cylinder head Cylinder block 1

Throtile body

SLCY37A
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ENGINE COOLING SYSTEM

System Check

WARNING:

Never remove the radiator cap when the engine is hot; serious
burns could be caused by high pressure fluid escaping from
the radiator.

Wrap a thick cloth around the cap and carefully remove it by
turning it a quarter turn to allow built-up pressure to escape
and then turn the cap all the way off. A

CHECKING COOLING SYSTEM HOSES

Check hoses for improper attachment, leaks, cracks, damage, gjj
loose connections, chafing and deterioration.
CHECKING RADIATOR CAP

To check radiator cap, apply pressure to cap with a tester.
Radiator cap relief pressure:

[

G2

Standard ~
78 - 98 kPa EG
(0.8 - 1.0 kg/cm?, 11 - 14 psi)
Limit
59 - 98 kPa FE
(0.6 - 1.0 kg/cm?, 9 - 14 psi)
(J33984-A) SLC755A @L
Pull the negative pressure valve to open it. .
Check that it closes completely when reieased. )
AT
FA,
SMA9678
CHECKING COOLING SYSTEM FOR LEAKS 85
To check for leakage, apply pressure to the cooling system with a
tester.
Testing pressure: ST
157 kPa (1.6 kg/cm?, 23 psi)
CAUTION:

Higher than the specified pressure may cause radiator dam- RS
age.

EG17650301
(J33984-A)

Water Pump A

CAUTION:

* When removing water pump assembly, be careful not to [5
get coolant on drive beit.

* Water pump cannot be disassembled and should be
replaced as a unit. 1C3C

e After installing water pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.
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ENGINE COOLING SYSTEM

Water Pump (Cont’d)

SEC. 130.210
) )
)
s
O

: Apply liquid gasket.

\e7¥ N
- 7
=/
é\ =
@] 10 - 13 (1.0 - 1.3, 87 - 113) Drain plug

] : Nem (kg-m, in-ib) [

Water pump
B [@]7.2- 96 (0.73 - 0.98, 63.4 - 85.1)

10 - 13
(1.0 - 1.3,
87 - 113)
G 78 - 18
(0.80 - 1,20, 69.4 - 104.2) SLCO933AC

T
Water pump cover

Water pump
drain plug
SLCI39A

/ 7 | SN
Chain tensioner assembly
L S

/ N0

\

SLCO40A

REMOVAL

1. Drain coolant from drain plugs on radiator and both sides of
cylinder block.
Refer to “Changing Engine Coolant” in MA section.

2. Remove water pump drain plug.

3. Remove right side engine mounting, mounting bracket and
nuts.

4. Remove drive belts and idler pulley bracket.

5. Remove chain tensioner cover and water pump caver.

6. Pushing timing chain tensioner sleeve, apply a stopper pin so

it does not return. Then remove the chain tensioner assembly.

LC-10
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ENGINE COOLING SYSTEM

=@{?a

te
..
A

T/pU?P %Q

AV
Mounting bolt
1/

Turn m

T_cou nterclockwise,

-
\Crank pulleyJ

SLCO41A

S

Tirmirg chain rear

N
™,
: MBObolt /
NG

5

@

A >

Water pL’H'I:Ip SLCO42A]

SLC116B

Water Pump (Cont’d)

7. Remove the 3 water pump fixing bolts. Secure a gap between
water pump gear and timing chain, by turming crankshaft pul-
ley 20° backwards.

8. Put M8 bolts to two M8-threaded holes out of 3 water pump

fixing balt holes.

9. Tighten M8 bolts by turning balf turn alternately until they reach
timing chain rear case.

In order to prevent damages to water pump or timing chain rear
case, do not tighten one bolt continuously. Always turn each
bolt half turn each time.

10. Lift up water pump and remove it.

*  When lifting up water pump, do not allow water pump gear to

hit timing chain.

[ ]

LC-11
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ENGINE COOLING SYSTEM

Water Pump (Cont’d)
INSPECTION

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

SLC943A

"8 INSTALLATION
1.  Apply engine oil and coolant to O-rings as shown in the figure.

H Apply coolant.
/

L0 I A L

SLCO30BA

. Install water pump.
¢ Do not allow cylinder block to nip O-rings when installing
water pump.

3. Before installing, remove all traces of liquid gasket from mat-
ing surface of water pump cover and chain tensioner cover
using a scraper.

Also remove traces of liguid gasket from mating surface of
front cover.

Scraper
\ ) ¢

O =

7

Water pump cover
SLC944A

4. Apply a continuous bead of liquid gasket to mating surface of
chain tensioner cover and water pump cover.

Tube presser

23-33 mm

FdLiquid gasket  {0.091 - 0.130 in)
SLCe45A
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ENGINE COOLING SYSTEM
Water Pump (Cont’d)

5. Return the crankshaft puiley to its original position by turning
it 20° forward.

Crank puliey SLCYBDA EMI

* After installing the tensioner, race the engine at about
3,000 rpm under no load to purge air from the high-pres-
sure chamber. The engine may produce a rattling noise.
This indicates that air still remains in the chamber and is EG
not a matter of concern.

7. Install drain plug on cylinder block.
8. Reinstall any parts removed in reverse order of removal. FE

% ™ sLC9s1A

Timing chain tensioner 6. install timing chain tensioner, then remove the stopper pin.

ST
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ENGINE COOLING SYSTEM

Thermostat

Gasket Q:‘
Q
f‘)
Water inlet & Thermostat
)
ﬁ/
[n)

] es- 112

(0.86 - 1.14, 74.6 - 99.0)

: Nem (kg-m, in-ib)

SLC947AC

Thermostat assembly

SLCI62AA

Jiggte
valve

SLC948A

REMOVAL AND INSTALLATION

1. Drain coolant from drain piugs on both sides of cylinder block
and radiator.

Rermove water pump drain plug on pump side of cylinder block.
Remove lower radiator hose.

Remove water inlet and thermostat assembly.

Do not disassemble water inlet and thermostat. Replace
them as a unit, if necessary.

s B

5. Install thermostat with jiggle valve facing upward.

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

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

INSPECTION

1. Check valve seating condition at ordinary room temperatures.
it should seat tightly.
2. Check valve opening temperature and maximum vaive lift.

Standard

Valve opening temperature °C (°F) 82 (180)

Valve lift mm/°C (in/°F) More than 8.6/95 (0.339/203)

SLC948A

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

LC-14
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ENGINE COOLING SYSTEM

Radiator

REMOVAL AND INSTALLATION

Remove under cover.
Drain coolant from radiator. al
Disconnect radiator upper and lower hoses.

Remove radiator shroud.

Remove A/T oil cooler hoses. (A/T models only) i
Disconnect reservoir tank hose.

Remove radiator mounting bracket.

Remove radiator. El
After repairing or replacing radiator, install any part removed in
reverse order of removal.

When filling radiator with coolant, refer to “Changing Engine
Coolant” in MA section.

CoNOL LN~

SEC. 214
EG
(&) 3.82 - 4.51 (0.39 - 0.46, 339 - 39.9)
EE
GL
@37 - 50 MT
(0.38 - 0.51, 33.0 - 44.3)

fln(," AT
FA,

1 £

‘-b.’ @\
. (\' ¢ @_ér@ RA
@] 147 - 245 f Ly k “~@&
{0.15 - 0.25, ; h

130 - 21.7) nil Eﬁ

[

3.92 - 4.90 (0.40 - 0.50, 34.7 - 434) (D
@0.73 - 1.58 {0.08 - 0.16, 6.9 - 13.9) ¢ ) V@ &7

> Nam {(kg-m, in-lb} -

@ SLco34BA| RS

CICITIS

Radiator (& Lower radiator hose Cooling fan motors

Radiator filler cap ® OQil cooler hoses (AT models) {® Radiator shroud BT
Reservoir tank (@ Cooling fans 49 Upper radiator hose

Radiator drain cock

Cooling Fan Control System A

Cooling fans are controlied by ECM (ECCS control module).
For details, refer to EC section (“Cooling Fan”, “TROUBLE DIAG- EL
NOSIS FOR DTC P1900™.)
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ENGINE COOLING SYSTEM

Radiator (Aluminum type)

SEC. 214

Upper tank

Sealing rubber@

Core

/ Sealing rubber §o4

Cit cooler securing nut
/@a - 12 Nem (0.8 - 1.2 kg-m, 69 - 104 in-Ib)

& Conical washer 63
$~— washer

O
. ring 624
| Qil cooler

A/T model only

—0Bed

SLC8B2AB
PREPARATION
1. Attach the spacer to the tip of the radiator plate pliers A.
Spacer specification: 1.5 mm (0.059 in) thick x 18 mm (0.71 in)
W' = T o wide x 8.5 mm (0.335 in) long.
(0.299) 5 2. Make sure that when radiator plate pliers A are closed dimen-
sion H'! is approx. 7.6 mm (0.299 in).
3. Adjust dimension H'’ with the spacer, if necessary.
Kv95103510
Unit: mm {in) =)

SLCEs5CHE

DISASSEMBLY
1. Remove tank with Tool.

¢ Grip the crimped edge and bend it upwards so that Tool slips
off.

Do not bend excessively.

S1.C893
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ENGINE COOLING SYSTEM
Radiator (Aluminum type) (Cont’d)

* In areas where Tool cannot be used, use a screwdriver to bend
the edge up.
Be careful not to damage tank.
&
&
SLCO30 Bl
2. Make sure the edge stands straight up.
3. Remove oil cooler from tank. {A/T models only)
FE
oL
S5LC931
ASSEMBLY ‘
Qil cooler ) T
O-ring 624 1. Install oil cooler. (A/T models only}
R ~ Washer Pay attention to direction of conical washer.
~Conical washerQ ' AT
T,
icl
TR
Lower tank
5LCAR94,
2. Clean contact portion of tank. BE
5L0032
N o 3. Install sealing rubber. HA
: Push it in with fingers.
Be careful not to twist sealing rubber. EL
[By
HinfEe
| ||‘ﬁ"HH SLCO17A
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ENGINE COOLING SYSTEM

Radiator (Aluminum type) (Cont’d)
4. Caulk tank in specified sequence with Tool.

Keep taol perpendicular to
the radiator.

: (Grip is insufficient.)

SLCBY6

SLG897

Tank

Sealing rubber
SLC554A

EG17650301
(J33984-A)

SLCI33-A

* Use pliers in the locations where Tool cannot be used.

5. Make sure that the rim is completely crimped down.
Standard height “H”":
8.0 - 8.4 mm (0.315 - 0.331 in)
6. Confirm that there is no leakage.

Refer to Inspection.

INSPECTION

Apply pressure with Tool.
Specified pressure value:
157 kPa (1.6 kg/cm?, 23 psi)
WARNING:

To prevent the risk of the hose coming undone while under
pressure, securely fasten it down with a hose clamp.
Attach a hose to the oil cooler as well. (A/T models only)

LC-18
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ENGINE COOLING SYSTEM

Overheating Cause Analysis

Symptom

Check items

Paor heat transter

Water pump maifunction

Worn or loose drive belt

Thermostat stuck closed

Damaged fins

Dust contamination or paper
clogging

Mechanical damage

Clogged radiator cooling tube

Excess foreign material (rust,
dirt, sand, etc.)

Reduced air fiow

Cooling fan does not operate.

High resistance to fan rotation

Darmaged fan blades
Damaged radiator shroud —_ e
Improper coclant mixiure ratio — — —
Cooling sys- | Pgor coalant quality . — —
tem parts
malfunction ) Loose clamp
Cooling hose
Cracked hose
Water pump Poor sealing
Loose
Radiator cap -
Coolant leaks Poor sealing
O-ring for damage, deteriora-
Insuffictent coolant tion or improper fitting
Radiator Cracked radiator tank
Cracked radiator core
Reservoir tank Cracked reservoir tank
Cylinder head deterioration
Overllowi ir tank Exhaust gas leaks into cooling
veniowing reservoir ian system Cylinder head gasket deteriora-
tion
High engine pm under no load
Abusive driving erVlng in low gear for extended
time
Driving at extremely high speed
— Overload cn engine Powertrain system malfunction
Installed improper size wheels
and tires _
Exgept cool- )
. Dragging brakes
ing system 9ong

parts malfunc-
tion

Improper ignition limiﬁg.

Blocked or restricted air flow

Blocked bumper

Blocked radiator grille

Installed car brassiere

Mug contamination or paper
clogging

Blocked radiator

Blocked condenser

Installed large fog lamp

LC-19
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SERVICE DATA AND SPECIFICATIONS (SDS)

Oil pressure

Engine Lubrication System
Oil pump

Unit; mm (in)

Engine spead Approximate discharge
mm pressure kPa (kg/cm?, psi)
Idle speed More than 69 {0.70, 10.0)
3,000 435 - 551 (4.44 - 562, 63.1 - 79.9)

Regulator valve

Unit: mm (in)

Body to outer gear radial clear-
ance

inner gear 1o outer gear tip clear-
ance

Body to inner gear axial clearance
Body to outer gear axial clearance

Inner gear to brazed portion of
housing clearance

0.114 - 0.260 (0.0045 - 0.0102)

Below 0.18 (0.0071)

0.05 - 0.09 (0.0020 - 0.0035)
0.030 - 0.180 (0.0012 - 0.0075)

0.045 - 0.091 (0.0018 - 0.0036)

Regulator valve to oil pump cover

0.040 - 0,097 {0.0016 - 0.0038)

clearance
Engine Cooling System
Thermostat i
Radiator Unit: kPa (kgfem?®, psi)
Valve opening temperature *C (°F) 82 (180) Cap relief Standard 78-98(0.8-1.0 11-14)
pressure P . . .
Valve lift MG (n°F) Mo(rg ;r;gr;zggss Limit 59 - 98 (0.6 - 1.0, 9 - 14)

Leakage test pressurs

157 (1.6, 23}

LC-20
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When you read wiring diagrams:

* Read Gl section, “"HOW TO READ WIRING DIAGRAMS™.
* See EL section, “POWER SUPPLY ROUTING” for power distribution circuit. LE
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART IN
TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL
INCIDENT”".
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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTC ) DTC
Items Reference Items Reference
{CONSULT screen terms) ECM*1 CONSULT page (CONSULT screen terms) ECM*1{ CONSULT page
G8T*2 G3T*2
*COOLANT TEMP SEN 0908 P0125 EC-134 FUEL 8YS RICH/BK1 C114 P0O172 EC-174
ABSOL PRESS SEN- 0803 FO105 £C-110 FUEL S8YS RICH/BK2 0209 P0O175 EC-184
SOR
IACV-AAC VALVE 0205 PO505 EC-255
AT 18T SIGNAL 1103 P0731 AT-72
IGN SIGNAL-PRIMARY 0201 P1320 EC-290
A/T 2ND SIGNAL 1104 PO732 AT-75
AT oI5 INHIBITOR SWITCH 1101 PO705 AT-59
3RD SIGNAL 1105 P0733 AT-78
AT 4TH SIG OR TCC b AT8 INT AIR TEMP SEN 0401 P0O110 EC-117
4 1106 0734 -81
AT COMM LINE 0504 POGO0 EC.965 MAP/BARO SW SCL/V 1302 P1105 EC-277
KNOCK SENSOR 0304 P0325 EC-196
A/T DIAG COMM LINE 0804 P1805 EC-337
AT TCC SIGNAL 1107 PO744 AT—BQ LINE PRESSURE S/V 1205 P(G745 AT-94
CAM POS SEN {PHASE) 01 P340 EC-205 MASS AIR FLOW SEN*3 0102 PO100 EC-104
CLOSED LOGCP-B1 0307 PO130 EC-139 EAC\JIL?JELIE IRIDAI%%IC"ESS I Flashing™6 Ne DTC EC-50
LOSED LOOP-B2 PO15C EC-139
CLOS 0308 0 c3 OVERHEAT 0208 F1900"5 EC-340
CLOSED THRL POS SW 0203 PO510 EC-261
OVERRUN CLUTCH S/ 1203 P1760 AT-105
COOLANT TEMP SEN*3 0103 PO115 EC-123
PARK/NEUT PCOSI SW 1003 PO705 EC-272
CRANK POS SEN
(REF)*3 0407 P1335 EC-298 PURG CONTNV & 5/V 0807 P0443 EC-233
CRANK P/S (FOS) COG 0905 P1336 EC-303 ggi{r%\\;OLUME 1008 Pid45 EC-323
CRANK POS SEN (POS) 0802 P0335 EC-199 )
oYL 1 MISFIRE 0608 Pa01 EC-102 RANDOM MISFIRE o701 P0300 EC-192
CYL 2 MISFIRE 0807 PO302 EC-1g2 REAR 02 SENSOR 0707 P0136 EC-150
YL 3 MISEIHE 0605 PO30% £C-102 RR 02 SEN HEATER 0802 PO141 EC-154
CYL 4 MISFIRE 0605 PO304 EC-102 SHIFT SOLENOID/V A*3 1108 PO750 AT-97
CYL 5 MISFIRE 0604 P30S EC-192 SHIFT SOLENOID/V B*3 1201 PO755 AT-100
CYL 6 MISFIRE 0603 PO306 EC-192 TANK FUEL TEMP SEN 0402 P0180 EC-189
ECM 0301 POBOS EC-269 THROTTLE PCSI SEN*3 0403 P0O120 EC-128
EGR SYSTEM 0ao? PO4GO EC-210 THRTL POSI SEN A/T"3 1208 P1705 AT-103
EGR TEMP SENSOR 0305 P1401 EC-314 TOR CONV CLUTGH SV 1204 PO740 AT-86
EGRC SOLENQID/Y 1005 P1400 EC-309 TW CATALYST SYS 0702 0420 EC-222
EGRC-BPT VALVE 0308 P0402 EC-220 VC/V BYFASS/V 0801 P1441 EC-225
ENGINE SPEED SIG*4 1207 PG725 AT-70 VEHICLE SPEED SEN 0104 PO500 EC-251
EVAP PURG FLOW/ VENT CONTROL VALVE 09C3 P0O446 EC-241
MON 01N P1447 EC-330
VHCL SPEED SEN A/T*4 1102 P0720 AT-68
EVAP 5YS PRES SEN 0704 PO450 EC-245 . - . -
*1: In Diagnostic Test Mode Il (Self-diagnostic results),
EVAP (SMALL LEAK) 0705 PO440 EC-225 these numbers are controlled by NISSAN.
FLUID TEMP SENSOR 1208 PO710 AT-65 *2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL illuminates.
FPCM 1305 P1220 £C-283 *4; The MIL illuminates after A/T control unit enters the fail-
FR 02 SE HEATER-B1 0901 P0O135 EC-146 safe mode in two consecutive trips, if both the “Revolution
sansor” and the “Engine speed signal” meet the fail-safe
FR O2 SE HEATER-B2 1601 P0155 EC-165 condition at the same time.
FRONT 02 SENSOR-B1 0503 P0130 EC-141 *5: Since this diagnosis does not meet P1900 of SAE J2012, it
FRONT O2 SENSOR-B2 | 0303 PO150 EC-159 % @a’;‘ﬁ":;‘;‘i’ng”ig’ r?fr(wrﬁr%NSU LT.
FUEL SYS LEAN/BK1 0145 PO171 EC-169
FUEL SYS LEAN/BK2 0210 BO174 EC-179

EC-2
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC DTC
ltems Reference Items Reference A
CONSULT EcM*i | {CONSULT screen terms) page CONSULT ECM* (CONSULT screen terms) page &l
GST2 G812
PO0OO 0505 II;IE'LSUEFI{.E-II;ISI%I:?ES;IC _ POSQO 0104 VEHICLE SPEED SEN EC-251 A
P0O505 0205 IACV-AAC VALVE EC-255 )
... | NO SELF-DIAGNOSTIC )
No DTC Flashing™ | - V\oE INDIGATED EC-50 POST1C 0203 CLOSED THRL POS SW | EC-261 -
POBCO 0504 COMM LINE EC-265 Sh
PO100 0102 MASS AIR FLOW SEN*3 EC-104 0 5 AT v
ABSOL PRESS SEN POB05 0301 ECM EC-269
PO105 %808 gor EC-110 PO705 1003 | PARK/NEUT POSI SW B2 g
PO110 0401 INT AIR TEMP SEN EC-117 PC705 1101 INHIBITOR SWITCH AT-59
PO115 0103 COCLANT TEMP SEN3 | EC-123 Pa710 1208 FLUID TEMP SENSOR AT-65
PO120 0403 | THROTTLE FOSI SEN"3 | EC-128 PO720 102 | VHCL SPEED SEN AT™4|  AT-68
P0130 0307  |CLOSED LOOP-B1 EC-139 PO731 103 | A/T 13T SIGNAL AT-72 FE
PO130 0503 | FRONT 02 SENSOR-B1 | EC-141 PO732 o4 AT END SIGNAL AT-75
PO0135 0901 FR O2 SE HEATER-B1 EC-146 PO733 1108 AT 3RD SIGNAL AT-78 CL
PO136 0707 REAR 02 SENSOR EC-150 POT34 1106 AT 4TH SIG OR TCC AT-81
P 4 NV CLUTCH Sv AT-86
PO144 0902 RR 02 SEN HEATER EC-154 0740 120 TOR CONV CLU S T
P0744 107 AT TCC SIGNAL AT-89 -
PO150 0308 CLOSED LOQP-82 EC-139
PO745 1205 LINE PRESSURE S/V AT-94
PO150 0303 FRONT 02 SENSOR-B2 EC-159 o
PC750 1108 SHIFT SOLENQID/V A*3 AT-97 &7
PO155 1001 FR Q2 SE HEATER-B2 EC-165
P0755 1201 SHIFT SOLENOID/V B*3 | AT-100
PO171 0115 FUEL SYS LEAN/BKA EC-169
P1105 1302 MAP/BARD SW SOL/Y EC-277 =
PO172 0114 FUEL SYS RICH/BK1 EC-174 oy
P1220 1305 FPCM EC-283
PO174 0210 FUEL 5YS LEAN/BK2 EC-17¢
P1320 0201 IGN SIGNAL-PRIMARY EC-290 B
PO -184 4
0175 0209 FUEL SYS RICH/BK2 EC-18 o135 0407 CRANK POS SEN £0.008
PO180 0402 TANK FUEL TEMP SEN EC-189 (REFY3
PO300 G701 RANDCM MISFIRE EC-192 P1336 0905 CRANK P/S (POS) COG EC-303 BE)
PO301 0608 CYL 1 MISFIRE EC-192 P1400 1005 EGRC SOLENGID/NV EC-309
PO3C2 0607 CYL 2 MISFIRE EC-192 P1401 0305 EGR TEMP SENSOR EC-314 &7
S
P0303 0606 | CYL 3 MISFIRE EC-192 P1441 0801 VC/V BYPASS/V EC-225
PO304 0605 | CYL 4 MISFIRE EC-192 P1445 1008 Egi%\\;o'-UME EC-323
=l
P0O305 0604 CYL 5 MISFIRE EC-192 EVAP PURG FLOW/ re
P0306 0603 | YL 6 MISFIRE EC-192 P1a47 oM yon FC-330
P0325 0304 KNOCK SENSOR EC-196 P1605 0804 AT DIAG COMM LINE EC-337 BT
P0335 0802 CRANK POS SEN (PCS) EC-199 P1705 1206 THRTL POSI SEN A/T*3 AT-103
P0O340 0101 CAM POS SEN (PHASE) | EG-205 P1760 1203 OVERRUN CLUTCH S/V |  AT-105 M
PO4OC 0302 EGR SYSTEM EC-210 P1900"5 0208 OVERHEAT EC-340
P0402 0306 EGRC-BPFT VALVE EC-220 *1: In Diagnostic Test Mode Il (Self-diagnostic results),
U420 o702 TW CATALYST SVS Eo-232 these numbers are controlied by NISSAN. =L
) *2: These numbers are prescribed by SAE J2012.
PD440 0705 EVAP (SMALL LEAK) EC-225 *3: When the fail-safe operation occurs, the MIL illuminates.
*4: The MIL illuminates after A/T control unit enters the fail- B
PO443 0807 | PURG CONTA & 5/V EC-233 safe mods in two consecutive trips, if both the “Revolution
PO446 0903 VENT CONTROL VALVE EC-241 sensor’ and the “Engine speed signal” meet the fail-safe
condition at the same time.
PO450 0704 EVAP SYS PRES SEN EC-246 *5: Since this diagnosis does not meet P1900 of SAE J2012, it

is indicated cnly by CONSULT.
*6: When engine is running.

EC-3 171



PRECAUTIONS AND PREPARATION

Special Service Tool

The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore No.) Description
Tool name
(J36471-A) Loosening or tightening front and rear heated
Front heated oxygen sensor oxygen sensors
wrench
Rear heated oxygen sensor
wrench ,-)

NT379

Commercial Service Tool
Tool name Description
Fuel filler cap adopter Checking fuel tank vacuum relief valve open-
' ing pressure
NT853

EC-4 172



PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-

ity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System con-

sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-
senger side), a diagnosis sensor unit, warning lamp, wiring hamess and spiral cable. Information necessary
to service the system safely is included in the RS section of this Service Manual.

WARNING:

* To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

e |mproper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

* Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this

Service Manual. SRS wiring harnesses are covered with yellow insulation either just befcre the |,

harness connectors or for the complete harness, for easy identification.

Precautions for On Board Diagnostic (OBD)
System of Engine and A/T

The ECM (ECCS control module) has an on board diagnostic system. It will light up the malfunction indica-
tor lamp (MIL) to warn the driver of a malfunction causing emission deterioration.

CAUTION:

¢ Be sure to turn the ignition switch “OFF” and disconnect the negative battery terminal before the
repair or inspection work. The open/short circuit of the related switches, sensors, solenoid valves,
etc. will cause the MIL to light up.

* Be sure to connect and lock the connectors securely after the work. The loose (unlocked) connec-
tor will cause the MIL to light up due to the open circuit. (Be sure to connect the connector with-
out water, grease, dirt, bent terminals, etc. in it.)

e Be sure to route and clamp the harnesses properly after work. The interference of the harness with
a bracket, etc. may cause the MIL to light up due to the short circuit.

* Be sure to connect rubber tubes properly after the work. The misconnected or disconnected rub-
ber tube may cause the MIL to light up due to the malfunction of the EGR system or the fuel injec-
tion system, etc.

* Be sure to erase the unnecessary (already fixed) malfunction information in the ECM or A/T con-
trol unit before returning the vehicle to the customer.

EC-5
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PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt battery as power
source.

o Do not attempt ta disconnect battery
cables while engine is running.

ECCS PARTS HANDLING

® Handle mass air flow sensor carefully o
avoid damage.

® Do not disassemble mass air flow
sensor.

® Do not clean mass air flow sensor with
any type of detergent.

& Do not disassemble 1ACV-AAC valve.

& Even a slight leak in the air intake
system can cause serious problems,

® Do not shock or jar the camshaft
position sensor or crankshaft
position sensor.

Engine Fuel & Emission Control System

ECM

® Do not disassemble ECM (ECCS
cantral module).

® Do not turn diagnosis mode selector
‘forcibly.

@ |f a battery terminal is disconnected,
the memaory will return to the ECM
value. The ECM will now start to
self-contrel at its initial value. Engine
operation c¢an vary slightly when the
terminal is disconnected. However, this
is not an indication of a problem. Do
not replace parts because of a slight
variation,

RS

WHEN STARTING

& Do not depress accelerator pedal when
starting.

® Immediately after starting, do not rev up
engine unnecessarily.

® Do not rev up engine just prior to
shutdown.

EC-6

3

WIRELESS EQUIPMENT

® When installing C.B. ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.

Keep the antenna as far away as
possible fram the ECM.

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

Do not let them run parallel for a long
distance.

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

4) Be sure to ground the radic to vehicle
body.

1

2

FUEL PUMP

® Do not operate fuel pump when there
is no fuel in ‘ines.

® Tighten fuel hose clamps to the
specified torque.

ECCS HARNESS HANODLING

® Securely connect ECCS harness
connectors.
A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

® Keep ECCS harness at least 10 cm (3.8
in) away from adjacent harnesses, 1o
prevent an ECCS system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

& Keep ECCS parts and harnesses dry.
® Before removing parts, turn off ignition
switch and then disconnect battery

ground cable.

SEF526PA



PRECAUTIONS AND PREPARATION

SEF289H|

Tightened

Loosened

SEF308G

Bend

Break

SEF291H

T
P
p
inspaction before

replacement.

arform ECM in-
ut/output signai)

iR
N

L _4_#’_//,

4

7\ oeo owe

MEFQ40D

~

~

\i//

CHECK —

“~

/ 1\

SEFO51P

Precautions

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-

tive battery terminal. Failure to do so may damage the

ECM. Because battery voltage is applied to ECM even if
ignition switch is turned off.

When connecting ECM harness connector, tighten secur-
ing bolt until the gap between the orange indicators dis-
appears.

:3.0 - 5.0 N'm (0.3 - 0.5 kg-m, 26 - 43 in-lb)

When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin terminals (bend or
break).

Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors.

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions prop-
erly or not. (See page EC-91.)

After performing each TROUBLE DIAGNOSIS, perform
“OVERALL FUNCTION CHECK” or “DTC (Diagnostic
Trouble Code) CONFIRMATION PROCEDURE”.

The DTC shouid not be displayed in the “DTC CONFIRMA-
TION PROCEDURE” if the repair is completed. The
“QVERALL FUNCTION CHECK” should be a good result if
the repair is completed.

EC-7
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PRECAUTIONS AND PREPARATION

Harness connecior

for solenoid valve

Circuit tester

el

SEF348N

Precautions (Cont’d)

When measuring ECM signals with a circuit tester, never
bring the two tester probes into contact.

Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

EC-8
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ircuit Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

@

EGRC-BPT valve - — IACV-AAC valve

A

EVAP canister purge control valve—\ EGR valve

El

Throttle position sensor
/ Lo

Mass air flow sensar

EVAF canister purge volume control valve -

Left bank {Bank-2)
Ignitien coil (With power transistor) _\

and spark plug (Mo. 1 cylinder)

Camghaft position sensor
(PHASE)

Power steering oil
pressure switch \

Fls

GL

b

AT

FA

BE

Intake air temperature
- sensor
Crankshaft position
sensor (REF) B
Crankshaft position
Right bank (Bank-1) sensor {(POS)
ignition coil Injector Engine coolant temperature sensor BT
(With power transistor) & spark plug
Knock sensor EVAP canister purge contral solencid valve
& MAP/BAROC switch solenoid valve H’@*
Pressure regulator
EGRC-solenoid valve —! Fast idle cam EN
— Absolute pressure sensor

|] ]'U\\

SEF389T
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

{ACV-FICD
solenoid valve
(For P/8)

Throttle position

IACV-FICD
salenoid valve

{For A/C)
—

EGR temperature
sensor

IACV-AAC valve

SEF300P

EVAP canister Bu (7
control valve / " C 0 -
N

NG e,

EVAP canister purge control valve

W)
SRS

2N
//\_ :; n;:::t ::ifol \\\ %
!

N
SEF305QB

Camshaft position sensor
(PHASE)

SEF294P

hA

- e
Crankshaﬂ/ .
position sensor
S\

SEF293P

/@\ /TN
Crankshaft position

SEF516P

EC-12
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

DY
Glove box

|

b |\ I
N Rear combination - dul
\/:Iamp (Left side) Fuel pumpffﬂtrol module
\ a t
5~ o i y

SEF306Q

4 I
Intake air temperature

M a

View with intake air duct removed

(\>lr/

74

SEF390T

N
- o \
= o Rear heated oxygen sensor
> . T

BEF393T

"o/

EVAP canister

7 purge control
solenoid valve 7

EVAP

vent control valve

-~ e el /' Y 1
SEF304T View with fresh air vent hose removed

y ' \«bmsydve \

z
I}

Vacuum cut valve
P N NN

control system

V4
ft tire

!

SEF582QA
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EVAP canister purge volume control valve

ey

EVAP canister purge control valve

i
NN
/s

= To air duct

Q-
=
SERXN
r\_~ i
/ /
N\~ —Vacuum gallery A
iaw A

EGRC-solsnoid
vaive

SN
N 8

M/ Vacuum gallery B
8)

®

To

Check valve g wap
canister
EVAP canister purge
control solenoid valve

MAP/BARO switch
solenoid valve

View A

SEF395T

(@ EVAP canister purge volume con-

MAP/BARQ switch solenoid valve

EGRC-solenoid valve to Vacuum

trol valve to Throttle bady to Vacuum gallery B gallery B
(@) EVAP canister purge control valve EVAP canister purge control sole- EGRC-solenotd valve to Vacuum
to Vacuum gallery A noid valve to Vacuum galiery B galtery B

(@ Throttle body to Vacuum gallery A

@ Vacuum gallery A to Vacuum gal-
lery B

(&) EGR valve to EGRC-BPT valve

B Air duct to Vacuum gallery A

(T Throttle body to Vacuum gallery B

® P06 e

MAP/BARC switch solenoid valve
to Absolute pressure sensor
EVAP canister purge control sole-
noid vaive to Check vaive
MAP/BARC switch sclenoid valve
to Vacuum gallery B

EVAP canister purge control sole-
noid valve to Vacuum gallery B

Refer to “System Diagram”, EC-10, for vacuum control system.

EC-14
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EGRC-solenoid valve to Vacuum
gallery B

Fuel pressure regulator to Vacuum
gailery A

Check valve to Vacuum gallery A



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

| Camshaft position sensor (PHASE)

tCrankshaﬂ position sensor (REF)

| Mass air flow sensor

| Engine coolant temperature sensor

I Front heated oxygen sensors

| Ignition switch

lThrottIe position sensor

*4

Closed throttie position switch

L
Y

| Neutral position/lnhibitor switch

[Air canditioner switch

| Knock sensor

Ll

1

* EGR temperature sensor

* |ntake air temperature sensor

* Absolute pressure sensor

s EVAP control system pressure sen-
sor

IEttery voltage

I Power steeting oil pressure switch

| Elsctrical load

I Vehicle speed sensar

*1

Tank fuel temperature sensor

| Crankshaft position sensor (POS)

*3

Rear heated oxygen sensor

2

( AT control unit

TITTTIT]

CTTILITT

ECM
{ECCS
control
module)

Fuel injection &
mixture ratio control

—

Injectors

Electronic ignition system

L____..|T=’0wer transistor

Idle air control system

.

IACV-AAC valve and IACV-FICD
solenoid valve

Fuel pump control

N

Fuel pump relay and fuel pump
control module

Front heated oxygen sensor
monitor & on board diagnostic
system

Malfunction indicator lamp
{On the instrument pane!)

EGR control

-

EGRC-solenoid valve

Front heated oxygen sensor
heater control

y

Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater control

y

Rear heated oxygen sensor
heater

Cooling fan control

B

Cocling fan relay

Air conditioner cut control

l_,.[Air conditioner refay

Front engine mounting control

I_,]'Front engine mounting

EVAP canister purge flow control l__._ ¢ EVAP canister purge volume

control valve
* EVAP canister purge control
solenoid valve

¥

& EVAP canister vent control
valve

* Vacuum cut valve bypass
valve

* MAP/BARO switch solenoid
valve

*1: These sensors are not directly used to control the engine system. They are used only for the on board diagnosis.
*2: The DTC related to A/T will be sent to ECM.
*3: This senscr is not used to control the engine system under normal conditions.
*4: This switch will operate in place of the throttle position sensor to control EVAR pars if the sensor maifunctions.

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MF1) System

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor (POS)

Engine speed

Mass. air flow sensor

Amount of intake air

¥

Engine coclant temperature sensor

Engine coolant temperature

Front heated oxygen sensor

Density of oxygen in exhaust gas

Throttle position

Throttle position sensor

h 4

Gear position

Throttle valve idle position

Y

Neutral position switch (M/T models)

A/T control unit

Park/Neutral position

ECM
(ECCS
»| control

Y

Injector

Vehicle speed sensor Vehicle speed

module}

h 4

Ignition switch Start signal

Crankshaft position sensor (REF) TDC position™1

Y

Camshaft position sensor (PHASE) Piston position

Battery Battery voltage

Rear heated oxygen sensor2

Density of oxygen in exhaust gas

b

*1: Top Dead Center

*2: This sensor is not used to control the engine system under normal conditions.

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector is
determined by the ECM. The ECM controls the
length of time the valve remains open (injection
pulse duraticn). The amount of fuel injected is a
program value in the ECM memory. The program
value is preset by engine operating conditions.
These conditions are determined by input signals
{for engine speed and intake air) from both the cam-
shaft position sensor and the mass air flow sensor.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

The amount of fuel injected is compensated for to
improve engine performance. This will be made
under various operating conditions as listed below.
{Fuel increase)

* During warm-up

When starting the engine

During acceleration

Hot-engine operation

High-load, high-speed operation

Fuel decrease)

During deceleration

During high speed operation

® e 0 " & 8
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LCOP

CONTROL ECM
' (ECCS
control  Injection pulse

Feedback sll'gnal module)

Front
heated
oxygen
sensor
\_ Fuel injection
Combustion

MEF025DA

Multiport Fuel Injection (MFI) System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem uses a front heated oxygen sensor in the exhaust manifold to
monitor if the engine is rich or lean. The ECM adjusts the injection
pulse width according to the sensor voltage signal. For more infor-
mation about front heated oxygen sensor, refer to pages EC-159,
141. This maintains the mixture ratio within the range of stoichio-
metric (ideal air-fuel mixture).

Rear heated oxygen sensor is located downstream of the three
way catalyst. Even if the switching characteristics of the front
heated oxygen sensor shift, the air-fuel ratio is controlled to sto-
ichiometric by the signal from the rear heated oxygen sensor.
This stage is referred to as the closed loop control condition.

OPEN LOOP CONTROL

The open loop system condition refers to. when the ECM detects
any of the following conditions. Feedback control stops in order to
maintain stabilized fue! combustion.

¢ Deceleration and acceleration

High-load, high-speed operation

Engine idling

Malfunction of front heated oxygen sensor or its circuit
Insufficient activation of front heated oxygen sensor at low
engine coolant temperature '

High-engine coolant temperature

During warm-up

After shifting from “N” to “D”

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control systern monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as pos-
sible, However, the basic mixture ratio is not necessarily controlied
as originally designed. Both Manufacturing differences (i.e. mass
air flow sensor hot film) and characteristic changes during opera-
tion (i.e. injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and thecretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to autematically compensate for
the difference between the two ratios.

“Fuel trim” refers to the feedback compensation value compared
against the basic injection duration. Fuel trim includes shori-term
fuel trim and long-term fuel trim.

“Shart-term fuel trim” is the short-term fuel compensation used to
maintain the mixture ratio at its theoretical value. The signal from
the front heated oxygen sensor indicates whether the mixture ratio
is RICH or LEAN compared to the theoretical value. The signal
then triggers a reduction in fuel volume if the mixture ratio is rich,
and an increase in fuel volume if it is lean.

“Long-term fuel trim” is overall fuel compensation carried out long-
term to compensate for continual deviation of the short-term fuel
trim from the central value. Such deviation will occur due to indi-
vidual engine differences, wear over time and changes in the usage
environment.

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

@ Simultaneous multiport fuel injection system

No. 1 cylinder J-l n —n

No. 2 cylinder Al I F,J

No. 3 cylinder f F | |

No. 4 cylinder

No. 5 cylinder —n n )

No. 6 cylinder—]_l n I
L-—— 1 engine cycle ——l

@ Sequential multiport fuel injection system

No. 1 cylinder J_‘
M

No. 2 cylinder

J1

No. 3 cylinder

=

No. 4 cylinder

11

No. 5§ cylinder

.

No. 6 cylinder
E— 1 engine cycle—ﬁl

SEC254B

INPUT/OUTPUT SIGNAL LINE

Crankshaft position sensor (POS)

Engine speed

Multiport Fuel Injection (MFI) System (Cont’d)

FUEL INJECTION SYSTEM

Two types of systems are used.

Sequential multiport fuel injection system

Fuel is injected into each cylinder during each engine cycle accord-
ing to the firing order. This system is used when the engine is run-
ning.

Simultaneous multiport fuel injection system

Fuel is injected simuitaneously into ail six cylinders twice each
engine cycle. in other words, pulse signals of the same width are
simultaneously transmitted from the ECM.

The six injectors will then receive the signals two times for each

engine cycle.
This system is used when the engine is being started and/or if the
fail-safe mode {(CPU) or crankshaft position sensor (REF) is oper-

ating.

FUEL SHUT-OFF

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

Electronic Ignition (El) System

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Throttle position sensor

Throttle position

Vehicle speed sensor

Throttle vaive idle position
Vehicle speed

Ignition switch

Knock sensor

Start signal ECM
* (ECCS .| Power tran-
control T oai
Engine knocking module) sistor

Neutral position switch (M/T models)

Gear position

Y

AT control unit

Park/Neutral position

Battery'

Battery voltage

Crankshaft position sensor (REF)

TDC position*

Camshaft position sensor (PHASE)

Piston position

A4

: Top Dead Center

EC-18
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Electronic Ignition (El) System (Cont’d)
Tp - SYSTEM DESCRIPTION

1.75 The ignition timing is controlled by the ECM to maintain the best
A air-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms the
1.25 map shown below. : @l
The ECM detects information such as the injection pulse width and
1.00 camshaft position sensor signal. Responding to this information,
ignition signals are transmitted to the power transistor. S
e.g. N: 1,800 rpm, Tp: 1.50 msec
A °BTDC
500 E:;,?ﬁ;’ s;;f::,ﬂ;ﬁ‘? 2’203?,5,:742,\,1 During the following conditions, the ignition timing is revised by the [y
ECM according to the other data stored in the ECM.
1 At starting
2 During warm-up L
3 Atidle
4  Hot engine operation
5 At acceleration
. The knock sensor retard system is designed only for emergencies.
The basic ignition timing is programmed within the anti-knocking
zone, if recommended fuel is used under dry conditions. The retard [
system does not operate under normal driving conditions.
If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM (ECCS control module). The L
ECM retards the ignition timing to eliminate the knocking condition.

Air Conditioning Cut Control T

0.75

Iniection pulse width

<

INPUT/OUTPUT SIGNAL LINE

Air conditioner “ON" signa!
Air conditioner switch >
F&
Throttle valve opening angle
Throttle position sensor » ECM
(ECCS Air condi- ety
Engine speed control tioner
Crankshaft position sensor (POS) »| module) »| relay
Start signal
Ignition switch >
ST
SYSTEM DESCRIPTION ES
This system improves engine operation when the air
conditioner is used.
Under the following conditions, the air conditioner is BT
turned off.
* When the accelerator pedal is fully depressed. .
* When cranking the engine. [
s At high engine speeds.
EL
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/QUTPUT SIGNAL LINE

Vehicle speed sensor

Fuel Cut Control (at no load & high engine
speed)

Vehicle speed

Neutral position switch (M/T models)

Neutral position

Y

A/T control unit

Throttle position sensor

Park/Neutral position ECM
T (ECCS
control »l Ini
Threttle position module) » Injectors

Engine coolant temperature sensor

Engine coolant temperature

Y

Crankshalft position sensor (POS)

Engine speed

>

If the engine speed is above 2,700 rpm with no load (for example,
in neutral and engine speed over 2,700 rpm) fuel will be cut off after
some time. The exact time when the fuel is cut off varies based on
engine speed.

Fuel cut will operate until the engine speed reaches 2,200 rpm,
then fuel cut is cancelled.

NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-16.

EC-20
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manitold 7
Throttle body

Gl
Purge
fine” N\ M
[T==1t
\ ] E#i
Vacuum cut valve /\\ EVAP canister
EVAP canister purge 23{3,?0?3 Tarﬁle LG

EVAP shut valve \ volurmne control valve

EVAP canister
purge control vaive

Relief of
vacuum

Sealing gas cap with
pressure relief valve
and vacuurn relief

valve DN
"R

EVAP  {J:Air e
canister ‘ . Fuel vapor

SEF385Q CL

Fuel tank

The evaporative emission system is used to reduce hydrocarbons
emitted into the atmosphere from the fuel system. This reduction )
of hydrocarbons is accomplished by activated charcoals in the
EVAP canister.

The fuel vapor in the sealed fuel tank is led into the EVAP canis- T
ter which contains activated carbon and the vapor is stored there
when the engine is not operating. E5

iat!

The vapor in the EVAP canister is purged by the air through the
purge line to the intake manifold when the engine is operating.
EVAP canister purge volume control valve is controlled by engine BA
control module. When the engine operates, the flow rate of vapor ™
controlled by EVAP canister purge volume control valve is propor-
tionally regulated as the air flow increases. BR
EVAP canister purge control valve shuts off the vapor purge line
during decelerating and idling, and under normal operating condi-
tions the valve is usually open. ST
EVAP shut valve shuts off the vapor charge line when fuel is being
supplied to the fuel tank.

Inspection I

EVAP CANISTER

Check EVAP canister as follows: EL

1. Pinch the fresh air vent hose.

2. Blow air in port @ and ensure free flow out of port @). 5%

Pinch SEF396T
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EVAPORATIVE EMISSION SYSTEM

441 - 579
(0.45 -

8.34 - 10.80
{0.851 - 1.102,

45.1
0.59,

39.1 - 51.2)

. Nem (kg-m, in-Ib}

5.1 -
{0.520 - 0.650,

73.9 - 95.7)

O-ring Q

6.3

- 56.4)

SEF397T

Fuel tank

side

SEF427N

Fuel filler

Fuel filler cap adapter

&

Vacuum/Pressure gauge

Vacuum/
Pressure
pump

SEF9435

EVAP shut
valve

more

i Meore than

21 mm
(0.827 in} dia.

\& Insert

than

130 mm
{5.12 in).

SEF318Q

Inspection (Cont'd)
TIGHTENING TORQUE

Tighten EVAP canister as shown in the figure.

Make sure new O-ring is installed properly between EVAP can-
ister and EVAP canister vent control valve.

FUEL TANK VACUUM RELIEF VALVE (Built into fuel
filler cap)

1. Wipe clean valve housing.

2. Check valve opening pressure and vacuum.

Pressure:
15.3 - 20.0 kPa (0.156 - 0.204 kg/cm?, 2.22 - 2,90
psi)
Vacuum:
-6.0 to —3.3 kPa (-0.061 to —0.034 kg/cm?, -0.87 to
-0.48 psi)
3. If out of specification, replace fusl filler cap as an assembly.

CAUTION:
Use only a genuine fuel filler cap as a replacement. If an incor-
rect fuel filler cap is used, the MIL may come on.

EVAPORATIVE EMISSION (EVAP) SHUT VALVE

* When pushing down the shutter inside the fuel filler opening,
the EVAP shut valve is closed.

*  When releasing the shuiter, the valve is open.

1. Insert steel tube as shown in the figure.

2. Blow air from one side of the EVAP shut valve tube (@) or (b
and ensure that there is no air flow.

EVAP CANISTER PURGE CONTROL VALVE
Refer to EC-233.

VACUUM CUT VALVE
Refer to EC-322.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-323.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-233.
TANK FUEL TEMPERATURE SENSOR
Refer to EC-189.

EC-22
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister purge volume control valve
//y%@ r

EVAP canister purge co;-utrol valve — \ @, A}
2 Y %
|

Vehicle
front

EC-23

S A
To
t page
' nex

SEF626T

EM

LG

FE

M

AT

FA

RA

D) [c]
=)y}
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

p - B
1o 4
=1
Ll 5::= = a3y
EVAP vapor purge line
Water separator

EVAP canister vent controd valve

Refer to
previous
page.

Vacuum cut valve

Vacuum cut valve bypass valve

EVAP control system pressure sensor\
., 'a."; &

\ Fuel tank

SEF398T
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POSITIVE CRANKCASE VENTILATION

v PCV valve _
I
M Bafile piate

(‘ W j

©
W
“ @ N
N Vi
N2

MY

<o Fresh air
4m : Blow-by gas

SEF372Q)

Engine not running
or backfiring

A=

Cruising

d-=

Idling or
decelerating

=

Acceleration
or high load

SEF244Q

ET277

Description

This system returns blow-by gas to both the intake manifold and air
cleaner.

The positive crankcase ventilation (PCV) valve is provided to con-
duct crankcase blow-by gas to the intake manifeld.

During partial throttie operation of the engine, the intake manifold
sucks the blow-by gas through the PCV valve.

Normally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air.

The ventilating air is then drawn from the air cleaner, through the
hose connecting air cleaner to rocker cover, into the crankcase.
Under fuil-throttle condition, the manifold vacuum is insufficient to
draw the blow-by flow through the valve, and its flow goes through
the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow will
go through the hose connection to the air cleaner under all condi-
tions.

Inspection

PCV (Positive Crankcase Ventilation) VALVE
With engine running at idle, remove venfilation hose from PCV

valve; if valve is working properly, a hissing noise will be heard as “*

air passes through it and a strong vacuum should be felt immedi-
ately when a finger is placed over valve inlet.

PCV HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannoct be freed of obstructions, replace.

EC-25
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BASIC SERVICE PROCEDURE

B FUEL PRES RELEASE R [

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE,

CRANK A FEW TIMES AFTER
ENGINE STALL.

| START l

SEF823K

EXTHHe

SEF501P

VNN
—1 _ Pressure gauge ~Z -

| \JS_J
Fuel filter

SEF263P

SEF718B

Fuel Pressure Release

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

® 2

®

Start engine.

Perform “FUEL PRESSURE RELEASE” in “WORK
SUPPORT” mode with CONSULT.

(Touch “START” and after engine stalls, crank it two or
three times to release all fuel pressure.)

3.  Turn ignition switch off.

Remove fuse for fuel pump.

Start engine.

After engine stalls, crank it two or three times to release
all fuel pressure.

Turn ignition switch off and reconnect fuel pump fuse.

AL

Fuel Pressure Check

SEE

W

When reconnecting fuel line, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube (engine
side).

Install pressure gauge between fuel filter and fuel tube.

Start engine and check for fuel leakage.

Read the indication of fuel pressure gauge.
At idling:
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is turned OFF to
ON:
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
Stop engine and disconnect fuel pressure requlator vacuum
hose from intake manifold.
Plug intake manifold with a rubber cap.
Connect variable vacuum source to fuel pressure regulator.

Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.

EC-26
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BASIC SERVICE PROCEDURE

Injector Removal and Installation

Release fuel pressure to zero.

Remove intake manifold collector (Refer to TIMING CHAIN in
EM section).

Disconnect vacuum hose from pressure regulator.
Disconnect injector harness connectors.

. Remove injectors with fuel tube assembly.

Do not disassemble fuel tube assembly. A

ﬁ_"!” ; Elféjine frct;:-:'tl [ﬁj %ﬁ

o

ogR P~

J\ Fuel tube assembly-
Ji=) oy

6. Push out any malfunctioning injector from fuel tube assembly.

Insulator Do not extract injector by pinching connector. LG
Injector 7. Replace or clean injector as necessary.
BE
GL
SEF755P
8. Install injector to fuel tube assembly. )
H @) 29 - 38 Nem J Y T

7 (0.30 - 0.39 kg-m, Always replace O-rings and insulators with new ones.
i

|nsurator\“it\ 26.0 - 33.9 In-lb) Lubricate O-rings with a smear of engine oil.
! Locate plate I
’ ! on this side. AT

Q-ring Q ] l
! h =
Fuel tube ) 5 PR
assembly T =
I Insulator
= R
1

SEF2450QD

E T 9. Install injectors with fuel tube assembly to intake manifold. EE
uel tube assembly i ) i i i

Tighten in numerical order shown in the figure.
a) First, tighten all bolts to 9.3 to 10.8 N-m (0.95 to 1.1 kg-m, 6.9

to 8.0 ft-1b). ST
b) Then, tighten all bolts to 21 1o 26 N-m (2.1 to 2.7 kg-m, 15 to
20 ft-Ib).

Lubricate fue! hoses with a smear of engine oil.

10. Reinstall any parts removed in reverse order of removal.
CAUTION: BT
After properly connecting fuel hose to injector and fuel tube
assembly, check connection for fuel leakage.
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BASIC SERVICE PROCEDURE

* MONITOR ¥ NO FAIL D

COOLAN TEMF/S 80°C

-

RECORD

SEF522P

Mark (&)

Cam follower

lever =
Mark B}

Mark (C)

Fast idle cam

SEF523P

SEF536H

Adjusting screw
A ‘\\
SEF595P)

Mark (&)

Cam follower
lever

Mark (C)

Fast idle cam

Thermo-element

SEF525P|

Fast Idle Cam (FIC) Inspection and Adjustment
1. Turn ignition switch “ON".
\E/ 2. See “COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT.
3. Start engine and warm it up.
When engine temperature is 80+5°C (176+9°F), make
sure that the center of mark @) is aligned with mark
as shown in the figure.

Turn ignition switch “OFF”.
Disconnect engine temperature sensor harness con-
nector and check resistance as shown in the figure.
3. Start engine and warm it up.
When the resistance of engine temperature sensor is
0.26 to 0.39 k), make sure that the center of mark @&
is aligned with mark (B) as shown in the figure.
¢ |If NG, adjust by turning adjusting screw.
Adjusting screw tightening torque:
0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib)

4. Stop engine.

5. Turn ignition switch “ON” and see “COOLAN
TEMP/S” in “DATA MONITOR"” mode with CONSULT.

6. When engine temperature is_25+5°C (77+9°F), make

sure that the center of mark @) is aligned with mark ©
as shown in the figure.

‘ﬁ‘ When the resistance of engine temperature sensor is

& 1.65 to 2.40 k), make sure that the center of mark @)
is aligned with mark (€) as shown in the figure,

* |f NG, replace thermo-element and perform the above inspec-

tion and adjustment again.

5.

EC-28
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BASIC SERVICE PROCEDURE

Direct Ignition System — How to Check Idle
Speed and Ignition Timing
IDLE SPEED

¢ Using CONSULT &l
Check idle speed in “DATA MONITOR” mode with CONSULT.

¥r MONITOR ¢ NO FALL L]
CKPSsRPM (POS) 672rpm

RECORD | |
TMEG5428 R
IGNITION TIMING
Any of following two methods may be used. LG
* Method A

1. Attach timing kght to loop wire as shown.
2. Check ignition timing.

GL
e Method B T

1. Remove No. 1 ignition coil. ’
A
B

SEF247Q
T R T 2. Connect No. 1 ignition coil and No. 1 spark plug with suitable &
__\@ﬂ—ﬂlmm e\l\g\\ﬁx\\\;m high-tension wire as shown, and attach timing light clamp to
i this wire.

No. 1 ignition Soil | 3. Check ignition timing. SF
RIS
BT
4
EL
o3

SEF284G
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BASIC SERVICE PROCEDURE

Cut

Suitable Electrode
high-tension wirg

Insulating tape

e
\";;,‘:e.z (1.26)

\
Approx. ApPT

14 (0.55)
Unit: mm {in)

SEF311Q

Direct Ignition System — How to Check Idie
Speed and Ignition Timing (Cont’d)

EC-30
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Ildle Mixture Ratio
Adjustment

PREPARATION * On air conditioner equipped _ models,

e Make sure that the following parts are in ggﬁgﬁ?o?‘:?l;;d“%i:fme" out while the air
ood order. :

(1) gattery *  When checking idle speed, ignition timing

(2) Ignition system ~ and mixture ratio of A/T models, shift lever

3) Engine oil and coolant levels to “N” position.
3 J *  When measuring “CO” percentage, insert

(4) Fuses tage :
(5) ECM harness connector probe more than 40 cm (15.7 in) into tail o,
(6) Vacuum hoses pipe.

¢ Turn off headlamps, heater blower, rear
defogger. LE
Keep front wheels pointed straight ahead.
s  Make the check after the cooling fan has

(7} Air intake system

(Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure
(9) Engine compression

*

{10) EGR valve operation stopped.
(11) Throttle valve
(12) Evaporative emission (EVAP) canister L
purge control valve BE
Overall inspection sequence
INSPECTION L
AT
A 4
Perform diagnostic test mode I NG Repair or replace.
(Self-diagnostic results). " AT
oK
Y F&
Check ignition timing.
Fid,
A 4
Check & adjust idle speed. P 'BiE
4 8T
Check function of front heated oxy- NGk Check harness for front heated NG Repair or replace harness.
gen sensors. "| oxygen sensors. " "
RE
OK OK
Y 3IIT
Check CO%. OK_‘ Replace front heated oxygen sen-
sors.
NG HA
¥ ¥ .
Check emission control parts and ‘NG Check function of front heated oxy- OK =
repair or replace if necessary. - gen Sensors. "
10X
Y
INSPECTION END
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
Temp =k p—
120 270 Visually check the following:
* Air cleaner clogging
* Hoses and ducts for leaks
« EGR valve operation
s Electrical connectors
¢ (asket
» Throttie valve and throttle position sensor operation
SEF246F]
E Y
Start engine and warm it up until water temperature indicator points to
the middle of gauge.
Ensure engine stays betow 1,000 rpm.
~$~
=
= % E ¥
é‘ Open engine hood and run engine at about 2,000 rpm for about 2 min-
=1 utes under no-load.
Z
-
7 1000 r/imin \ hJ
seraazp| | Perform diagnostic test mode Il (Self-diagnostic results) {Diagnostic
Test Mode ).
OK JNG
\ l / Repair or replace components as necessary.
~ -
E h 4 r
CHECK Run engine at about 2,000 rpm for about 2 minutes under no-fcad.
P - Race engine two or three times under ne-lead, then run engine for
/ | \ about 1 minute at idle speed.
h 4
serosip| | 1- I:E?O?ff engine and disconnect throttle position sensor harness con-
2. Start éngine.
® v
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and then
run engine at idle speed.
Check ignition timing with a timing light.*1 (Refer to EC-29.)
M/T: 15°+2° BTDC
A/T: 15°£2° BTDC (in “N” position}
SEF248F l OK l NG
- P}
= Throttle position @
/ 7~ sensor hamess *1: Only check ignition timing as the timing is not adjustable.
a ((.., 2 Qconnector /
—(
o Alr duct ‘
? \
&
SN \ QRN SEF298P

EC-32
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BASIC SERVICE PROCEDURE

\\@\{// N

Timing indicator

£

<

5

;

7

T
= Throttle position
7~ sensor harness
=< connector /,

o

/

4

- 7
Brake{/f)\ste[r—\-"\’f—. @

PN \g
adjusting screw =

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

®

®
v

Check camshaft position sensor {PHASE), crankshaft
position sensor (REF) and crankshaft position senscr
{POS). Replace if necessary.

'

Check camshalft position sensor (PHASE) harness, crank-
shaft position sensor (REF} hamess and crankshalt posi-
tion sensor {(POS) harness. Replace if necessary.

!

Cgeck FECM function” by substituting another knewn good
ECM.

* ECM may be the cause of a problem,
but this is rarely the case.

® ®
l

1. Turn off engine and disconnect throttie position sensor
harness connector.

2. Start engine.
DTC P1705 (DTC 1206} is stored in ECM and A/T
control unit in this step. Be sure to erase DTC after
completing the procedure.

* Check base idle speed. {Refer to EC-28.)
M/T: 575+50 rpm
A/T: 650150 rpm (in “N” position)

OK

iNG I

Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-
toad and run engine at idle speed.

wml
Adjust base idle speed by turning idle speed adjusting
SCrew.

M/T: 575+50 rpm
AfT: 650+50 rpm (in “N”" position)

»
>

h 4

1. Turn off engine and connect throttle position sensor
harness connactor.
2. Erase DTC from both ECM and A/T conirol unit,

EC-48.

1. Start engine.

2. Rev engine (2,000 - 3,000 rpm} 2 or 3 times under no-
load and run engine at idle speed.

v
O

EC-33
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/ldle Mixture Ratio

B [ vonmon s no raL L] Adjustment (@(}:ont d)

n l_
Check target idle speed.

‘ * Read idle speed in "DATA
' MONITOR"” mode with CONSULT.
OR

@ ¢ Check idle speed.

| RECORD | M/T: 625250 rpm

SEF588Q AJT: 700£50 rpm (in “N” position)

CKPS-RPM (POS)  672rpm

A

OK ‘L NG

r * MONITOR 5% NO FAIL D Check IACV-AAC valve and replace if neces-
sary.

CKPS*RPM (POS}  2000rpm
FR.O2 MNTR-B1 RICH Jr
FR 02 MNTR-B2 RICH

Check IACVY-AAC valve harness and repair if
necessary.

Check ECM function* by substituting another

| RECORD i known good ECM.

SEF588Q

* ECM may be the
cause of a
problem, but this is

v rarely the case.

Check front heated oxygen sensor signal
(right and left banks).

1. See “FR 02 MNTR-Bt” and “FR
02 MNTR-B2" in “Data monitor”
mode.

2. Run engine at about 2,000 rpm for
about 2 minutes under no-load.

3. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor
fluctuates between “LEAN" and
“RICH” more than 5 times during
10 seconds.

1 eycle: RICH — LEAN s RICH

2 cycles: RICH — LEAN — RICH | NG
| / LEAN — RICH 0

SEF957D

OR
~ -~ 1. Set "Frant heated oxygen sensor
monitor” in the Diagnostic Test

—_— — Mode I
CHECK (See page EC-51.)
P ~ 2. Run engine at about 2,600 rpm for
ahout 2 minutes under no-load.

/ I \ . Maintain engine at 2,000 rpm under
no-foad. Check that the malfunction
indicator lamp comes ON more
than 5 times during 10 seconds, for

SEFO51P each bank.

[va]

‘LOK
END
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BASIC SERVICE PROCEDURE

Front heated oxygen senscr
harness connector
DISCANKECT
€ AG
1S,
MEF031DA

[ "Ecn ﬁconuscnﬁ]

50 BISCONRECT

€

SEF250P
[C_Ect__ o connecTor]| %
— o
[ (&)
A SEF251P
[O]
macrivetesTm [
COOLANT TEMP 5°C
=z=======; MONITOR ==zzzz==:z=:
CMPS-RPM (POS)  1175rpm
INJ PULSE-B2 2.7msec
INJ PULSE-B1 2.7msec
ING TIMING 10BTDC

0
[Qul_uP_JLDWN Jad

SEF4115

Engine coolant temperature
sensor harness connector

e

4.4 KO resistor

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Co(gt’d)

l

Check front heated oxygen sensor harmesses:

1. Tumn off engine and disconnect battery ground
cable.

2. Disconnect ECM SMJ hamess connector from ECM.

3. Disconnect front heated oxygen sensor harmess
connectors. Then connect harness side terminals for
front heated oxygen sensor to ground with a jumper
wira.

4. Check for continuity between terminal No. 50 of
ECM SMJ hamess connector and body ground.

5. Check for continuity hetwaen terminal No. 51 of
ECM connector and body ground.

Continuity exists ......occcooieceeeeee e e e O K
Continuity does not exist........cco e vecesie e . NG
OK NG

Repair or replace harness.

r

Connect ECM SMJ harness connector to ECM.

[ON P y

/f 1. Connect battery ground cable.
2. Select “"ENG COOLANT TEMP” in “"ACTIVE
TEST” mode.
3. Set “COOLANT TEMP” to 5°C (41°F) by
touching "Qu” and “Qd” and “UP", “DWN".
OR

.‘E’. 1. Disconnect engine coolant temperature sen-
LD sor harness connector.

2. Connect a resistor (4.4 k() between termi-
nals of engine cooclant temperature sensor
harness connector.

3. Connect battery ground cable.

m A 4

Start engine and warm it up until water temperature
indicator peints to middle of gauge.
(Be sure to start engine after installing 4.4 ki resistor.)

SEF932QA

v
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BASIC SERVICE PROCEDURE

Q]
evp =k
120 270
SEF246F
R
SEF248F
sack | <3| = ﬁ @
MODE uc;g:J u%‘;’; T l ENTEA
SEF913J
#r MONITOR ¥ NO FAlL []
CKPS*RPM (POS)  2000rpm
FR 02 MNTR-B1 RICH
FRO2MNTR-B2  RICH
| RECORD ]
SEF531Q
SEF957D

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

; l

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

Check “CO"%.

Idle CO: 3% - 11% (with engine running smoothly)

After checking CO%,
Touch “BACK".

.'E". 1. Disconnect the resistor from terminals of engine
a5y coolant temperature senscr harness ¢onnector.

2. Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature sen-
SOr.

NG oK

Y

Replace front heated oxygen sensor.

,,

1. See “FR 02 MNTR-B1" and “FR 02

MNTR-B2" In “Data monitor” mode.
2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor fluctu-
ates between “LEAN" and “RICH"
more than 5 times during 10 seconds.
1 eyele: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
—LEAN — RICH
OR

@ 1. Set “Front heated cxygen sensor

(See page EC-51.)

2. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction
indicator lamp comes ON more than 5
times during 10 seconds.

monitor” in the Diagnostic Test Mode I

NG QK

® ®

EC-36
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Idle Mixture Ratio

<]

Adjustment (C(gnt’d)

!

Connect front heated oxygen sensor harness con-
nectors to front heated oxygen sensors.

Y

Check fuel pressure regulator.
(See page EC-28.)

SEF051P

¥
Check mass air flow sensor and its circuit.

Refer to TROUBLE DIAGNQSIS FOR DTC P0O100.
(See page EC-104.)

v
Check injector and its circuit.

Refer to TROUBLE DIAGNOSIS FOR NON-DE-
TECTABLE ITEMS.

(See page EC-353.)

Clean or replace if necessary.

h 4

Check engine coolant temperature sensor and its
circuit. Refer to TROUBLE DIAGNOSIS FOR DTG
PO115, PO125.

{See pages EC-123, 134))

¥
Check ECM function*2 by substituting another
known good ECM.

*2: ECM may be the cause of a problem, but
this is rarely the case.

®

* If a vehicle contains a part which is operating outside of design speci-
fications with no MIL illumination, the part shall not be replaced prior
to emission testing unless it is determined that the part has been
tampered with or abused in such a way that the diagnostic system
cannot reasonably be expected to detect the resulting malfunction.

EC-37
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM (ECCS control module) has an on board diagnostic system, which detects maifunctions related to
sensors or actuators. The ECM also records various emission-related diagnostic information including:

¢ Diagnostic Trouble Code (DTC) .....coiiieiiie et rr s Mode 3 of SAE J1979
®  FreBZe FIamMe Al . et Mode 2 of SAE J1979
o  Systern Readiness Tast (SRT) COUB oo Mode 1 of SAE J1979
e 1st Trip Diagnostic Trouble Gode (15t Trip DTC) ...cooiiiviiee e Mode 7 of SAE J1979
* 1st Trip Freeze Frame data

*  Test values and Test HMItS ... e Mode 6 of SAE J1979

The above information can be checked using procedures listed in the table below.

DTC 1st trip DTC Freeze Frame 1st trip Freeze SRT code Test value
data Frame data
Diagnostic test
mode [l (Self- .
diagnostic O o
results)
CONSULT O O O O O O
GST ) Ore O O O

*1: When DTC and 1st trip DTC simultanecusly appear on the display, they cannot be clearly distinguished from each other.
*2: 1st trip DTCs for self-diagnoses concerning SRT items cannot be shown on the GST display.

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer to EC-82.).

Two Trip Detection Logic

When a malfunction is detected for the first time, 1st trip DTC and 1st trip Freeze Frame data are stored in
the ECM memory. The MIL will not light up at this stage. {1st trip)

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored
in the ECM memory, and the MIL lights up. The MIL lights up simultanecusly when the DTC is stored. (2nd
trip) The “trip” in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed
during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL
and store DTC and Freeze Frame data, even in the 1st trip, as shown below.

MIL DTC 1st trip DTC
ltems 1st trip 2nd trip 15t trip 2nd trip 1st trip 2nd trip
Blinking Lighting up | lighting up | displaying | displaying | displaying | displaying
Misfire (Possible three way catalyst
damage)
— DTC: PO300 - PO306 (0701, X X X
0603 - 0608) is being detected
Misfire {Possible three way catalyst
damage)
— DTC: P0300 - PO306 {0701, X X X
0603 - 0608) has been detected
Closed loop control — DTC: PO130 X X X
{0307), PO150 (0308)
Fail-safe items (Refer to EC-82.) X X X*1
Except above X X X X

*1: Except “ECM”.

EC-38
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number} is displayed for the latest selif-diagnostic
result obtained. If the ECM memory was cleared previcusly, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not fight up (two trip detection logic). If the same malfunction is not detected in the 2nd
trip {meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same mal-
function is detected in the 2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the &
MIL lights up. In other words, the DTC is stored in the EGM memory and the MIL lights up when the same
malfunction occurs in two consecutive trips. If a 1st trip DTC is stored and a non-diagnostic cperation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that Eli
blink or light up the MIL during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.

Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-48. LG
For maKfunctions in which 1st trip DTCs are displayed, refer to EC-46. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continuously
are also displayed on CONSULT.

st trip DTC is specified in Mode 7 of SAE J1979. 1st trip DTC detection occurs without lighting up the MIL
and therefore does not warn the driver of a problem. However, 1st trip DTC detection will not prevent the
vehicle from being tested, for example during Inspection/Maintenance (I/M) tests. BE
When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow" procedure Step Il, refer to page EC-76. Then perform “DTC confirmation
procedure” or “Overall function check” to try to duplicate the problem. If the maifunction is duplicated, the item GL

requires repair.

&

How to read DTC and 1st trip DTC T
DTC and 1st trip DTC can be read by the following methods.
1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diagnos- a7
tic Results) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.
: These DTCs are prescribed by SAE J2012.

@ (CONSULT also displays the malfunctioning component or system.)

¢ 1st trip DTC No. is the same as DTC No.

e Qutput of the diagnostic trouble code indicates that the indicated circuit has a malfunction.
However, in case of the Mode Il and GST they do not indicate whether the malfunction is still
occurring or occurred in the past and returned to normal.

CONSULT can identify them as shown below. Therefore, using CONSULT (if available) is recom-
mended.

)
2g

@i
,_CI

A sample of CONSULT display for DTC is shown at left, DTC or tst
B seLF-Diag REsuLTs Bl [ trip DTC of a malfunction is displayed in SELF-DIAGNQOSTIC
RESULTS mode of CONSULT. Time data indicates how many
FAILURE DETECTED TIME times the vehicle was driven after the last detection of a DTC.
'A?:(;gg; VALVE 0 If the DTC is being detected currently, the time data will be “0”.

=

RASE|| PRINT |[FFdata

SEF215T
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W seLF-DiaG ResutTs M [ If a 1st trip DTC is stored in the ECM, the time data will be “[11]".
FAILURE DETECTED TIME
IACV-AAC VALVE ]
[P0505]

ERASE|| PRINT |[FFdata|

SEF216T]

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM has a memory function, which stores the driving condition such as fuel system status, calculated
load value, engine coolant temperature, short term fuel trim, long term fuel trim, engine speed and vehicle
speed at the moment the ECM detects a malfunction.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data,

and the data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or
GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For detail,
refer to EC-62.

Only one set of freeze frame data (either 1st trip freeze frame data of freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is ho prior-
ity for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected. However, once
freeze frame data (2nd trip detection/MIL on) is stored in the ECM memory, 1st trip freeze frame data is no
longer stored. Remember, only one set of freeze frame data can be stored in the ECM. The ECM has the fol-
lowing priorities to update the data.

Priority items

Freeze frame data Misfire — BTC: PO300 - P0O306 (0701, 0603 - 0608)

1 Fuel Injection System Function — DTC: PO171 (0115), P0172 (0114), PO174 (0209), PO175
{0210)

2 Except the above items (Includes A/T related items)

3 1st trip freeze frame data

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data wili be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 1st trip freeze data is no longer stored (because only one freeze frame data or
first trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the ECM memory and
freeze frame data with the same priority occurs later, the first (original) freeze frame data remains unchanged

in the ECM memory.
Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM

memory is erased. Procedures for clearing the ECM memaory are described in “HOW TO ERASE EMISSION-
RELATED DIAGNOSTIC INFORMATION”. Refer to EC-48.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) code is specified in Mode 1 of SAE J1979. It indicates whether the self-diag-
nostic tests for non-continuously monitored items have been completed or not.

Inspection/Mainienance (I/M) tests of the on board diagnostic {OBD) I! system may become the lega! require-
ments in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are set, conduct-
ing the I/M test may not be allowed.

SRKT codes are set after diagnosis has been performed two or more times. This occurs regardless of whether

the diagnosis results in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips. The
following table lists the five SRT items (9 diagnoses) for the ECCS used in A32 maodels.

EC-40
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

SRT items Self-diagnostic test items
Catalyst monitoring. ¢ Three way catalyst function P0420 (0702)
* EVAP controf system (Small Leak) P0440 (0705)
* EVAP control system purge flow monitoring P1447 (0111)
* Front heated axygen sensor PO130 (0503), PO15Q (0303)
* Rear heated oxygen sensor P0136 (0707), PO156 (0708)
¢ Front heated oxygen sensor heater PO135 (0901), PO155 (1001}
* Rear heated oxygen sensor heater PG141 (0902), PO161 (1002)
* EGR function PO400 (0302} EX
» EGRC-BPT valve function P0402 (0306)

EVAP system monitoring

Oxygen sensor monitoring

(&

Oxygen sensor heater monitoring

EGR system monitoring

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later L
(Refer to EG-48). This means that after ECCS components/system are repaired or if the battery terminals
remain disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

How to display SRT code EC

1. Selecting “SAT” in “SRT-OBD TEST VALUE" mode with CONSULT
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for iterns whose
SRT codes are not set, “INCMP” is displayed.

@ 2. Selecting Mode 1 with GST (Generic Scan Tool) aL
A sample of CONSULT display for SRT code is shown at left.
B ssr o m [ “INCMP” means the self-diagnosis is incomplete and SRT is not BT
set. “CMPLT" means the self-diagnosis is complete and SRT is set.
CATALYST INCMP
EVAP SYSTEM  INCMP AT
02 SENSOR INCMP
02 SEN HEATER ~ CMPLT
EGRSYSTEM  iNCMP B,
l PRINT ] BA
SEF214T
How to set SRT code BR

To set all SRT codes, all diagnoses indicated above must be performed two or more times. Each diagnosis
may require a long period of actual driving under various conditions. The most efficient driving pattern in which
SRT codes can be properly set is explained on the next page. This type of driving pattern should be performed ST
two times or more to set all SRT codes.

B¢
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information

(Cont’d)

* The time required for each diagnosis varies with road sur-
face conditions, weather, altitude, individual driving habits,
etc.

Zone A refers to the range where the time required, for the
diagnosis under normal conditions®, is the shortest. Zone B
refers to the range where the diagnosis can still be per-
formed if the diagnosis is not completed within zone A.

*: Normal conditions refer to the following:

Sea level

Flat road

Ambient air temperature: 20 - 30°C (68 - 86°F)

Diagnosis is petformed as guickly as possible under normal

conditions.

Under different conditions [For example; ambient air tem-

perature is other than 20 - 30°C (68 - 86°F)], diaghosis may

also be performed.

Pattern 1: * The engine is started at the engine coolant tem-
perature of —10 to 20°C {14 to 68°F) (where the
voltage between the ECM terminals 69 and @3 is

. 3.5-4.4v),

* The engine must be operated at idle speed until
the engine coolant temperature is greater than
70°C (158°F) (where the voltage between the
ECM terminals 69 and @3 is lower than 1.4V).

Paitern 2: » When steady-state driving is performed again
even after it is interrupted, each diagnosis can
be conducted. In this case, the time required for
diagnosis may be extended.

Pattern 3: * The driving pattern outlined in *2 must be
repeated at least 3 times.

On M/T models, shift gears following “suggested
upshift speeds” schedule at right.

Pattern 4: & Tests are performed after the engine has been
operated for at least 12 minutes.

¢ The accelerator pedal must be held very steady
during steady-state driving.

= |f the accelerator pedal is moved, the test must
be conducted all over again.

*1: Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH]), then release the accelerator pedal and
keep it released for more than 10 seconds. Depress the
accelerator pedal until vehicle speed is 80 km/h (56 MPH)
again.

*2: Operate the vehicle in the following driving pattern.

LT 11V [ —— .
(30 - 35 MPH) :
0 kmih

(0 MPH) 405:i10si 208

SEF4148

*3: The driving pattern may be omitted when EVAP (SMALL
LEAK) checks are performed using the FUNCTION TEST
mode of CONSULT.

*4: Checking the vehicle speed with CONSULT or GST is
advised.

Suggested transmission gear position for
A/T modeis

Set the selector fever in the “D” position with the
overdrive on-off switch turned on.

Suggested upshift speeds for M/T models

Shown' below are suggested vehicle speeds for
shifting into a higher gear. These suggestions relate
to fuel economy and vehicle performance. Actual
upshift speeds will vary according to road
conditions, the weather and individual driving habits.

For normal acceleration in low altitude areas [less
than 1,219 m (4,000 ft)]:

ACCEL CRUISE
Gear change  shift point shift point
km/h (MPH) km/h (MPH)
1st to 2nd 21 (13} 21 (13)
2nd to 3rd 37 (23) 25 (16)
3rd to 4th 53 (33) 44 (27)
4th to 5th 63 (39) 58 (36)

For quick acceleration in low altitude areas and high
aftitude areas [over 1,219 m (4,000 ff)]:

Gear change km/h (MPH})
1st to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 64 (40)
4th to 5th 72 (45)

Suggested maximum speed in each gear

Downshift to a lower gear if the engine is not running
smoothly, or if you need to accelerate.

Do not exceed the maximum suggested speed
(shown below) in any gear. For level road driving,
use the highest gear suggested for that speed.
Always observe posted speed limits, and drive
according to the road conditions, which will ensure
safe operation. Do not over-rev the engine when
shifting to a lower gear as it may cause engine dam-
age or loss of vehicle control.

Gear km/h (MPH)
1st 50 (30)

2nd 95 (60)

3rd 145 (90)
4th —

5th —

EC-43
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)
TEST VALUE AND TEST LIMIT
The test value is a parameter used to determine whether diagnostic test is “OK” or “NG"” while the ECM is
monitored during self-diagnosis. The test limit is a reference value which is specified as the maximum or mini-
mum value and is compared with the test value being monitored.
ltems for which these data {test value and test limit} are displayed are the same as SRT code items (11 diag-

noses).
These data (test value and test limit) are specified by Test ID {TID) and Component ID (CID). These data can

be displayed on the CONSULT screen or GST.

X: Applicable
—: Not applicable
SAT ftem Self-diagnostic
(CONSULT _g TID*1 CID*1 Test value Test limit Display
. test item
display)
- 01H 01H Parameter 1 Max.
CATALYST Three way pata
lyst function 03H 81H Parameter 2 Min. X
EVAP control
system 05H 03H Parameter 1 Max. X
(Small leak)
EVAP SYSTEM
EVAP control
system purge 06H 83H Parameter 2 Min, X
flow monitoring _
09H 04H Parameter 1 Max. X
Front heated 0AH 84H Parameter 2 Min. X
oxygen sensor 0BH 04H Parameter 3 Min. X
(Right bank) OCH 04H Parameter 4 Manx. X
oDH 04H Parameter 5 Max. X
11H 05H Parameter 1 Max. X
02 SENSOR Front heated t12H 85H Parameter 2 Min. X
oxygen sensor 13H 05H Parameter 3 Min. X
(Left bank) 14H 05H Parameter 4 Max. X
15H 05H Parameter 5 Max. X
19H 86H Parameter & Min. X
Rear heated oxy- 1AH 86H Parameter 7 Min. X
gen sensor 1BH o6H Parameter 8 Max. X
1CH 06H Parameter 2 Max. X

*1: TID and CID are hexadecimals and are shown only on GST.

EC-44
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—-; Not applicable
SRAT item
If-diagnosti @l
conguLr | Seff-diagnostic TID*1 CID*1 Test value Test fimit Display
X test item
display)
il
Front heated 29H 08H Parameter 1 Max. X WA
oxygen sensot
heater. )
(Right bank) 2AH 88H Parameter 1 Min. X EM
02 SENsOR | Front heated 2BH 09H Parameter 1 Max. X
HEATER OXygen sensor e
heater .
(Laft bank) 2CH 89H Parameter 1 Min. X
Rear heated oxy- 2DH 0AH Parameter 1 Max. X
gen sensor
heater 2EH 8AH Parameter 1 Min. X
31H 8CH Parameter 1 Min. X F
32H 8CH Parameter 2 Min. X
EGR function 33H 8CH Parameter 3 Min. X L
EGR SYSTEM 34H 8CH Parameter 4 Min. X
35H OCH Parameter 5 Max. X T
EGRC-BPT valve 36H OCH Parameter 6 Max. X
function 37H 8CH Parameter 7 Min. X AT
*1: TID and CID are hexadecimals and are shown only on GST.
F&,
ST
ET
A,
gL
(4
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicable
BTG4
(CONSUL"IEesr:rSeen terms) CONSULT ECMM SRT code Test value tst trip DTC Reference page
GST*2

33ESIENLE;(IJ);$EB«IOSTIC FAIL- PO0G0 0505 _ _ _ _
MASS AIR FLOW SEN PO100 0102 - — X EC-104
ABSOI PRESS SENSOR PO105 0803 — — X EC-110
INT AIR TEMP SEN P0110 0401 — — X EC-117
COOLANT TEMP SEN PO115 0103 — — X EC-123
THROTTLE POSI SEN PO120 0403 — — X EC-128
*COOLANT TEMP SEN Pa125 208 —_ — X EC-134
CLOSED LOOP-B1 P3130 G307 — — X EC-139
FRONT O2 SENSOR-B1 £0130 0503 X X X*3 EC-141
FR Q2 SEN HTR-B1 P0135 0801 X X X3 EC-146
REAR 02 SENSOR PO136 0707 X X X*3 EC-150
RR Q2 SEN HTR P0141 0802 X X X3 EC-154
CLOSED LOOP-B2 PO150 0308 — — X EC-139
FRONT O2 SENSOR-B2 PO150 0303 X X X3 EC-158
FR (2 SEN HTR-B2 PO155 1001 X3 EC-165
FUEL 5YS LEAN/BK1 PO171 0115 -— — X EG-169
FUEL 8YS RICH/BK1 PGo172 0114 — — X EC-174
FUEL SYS | EAN/BKZ PO174 0210 — — X EC-1789
FUEL SYS RICH/BK2 PO175 0209 —_ — X EC-184
TANK FUEL TEMP SENSOR PO180 0402 —— — X EG-188
MULTE CYL MISFIRE PO300 0701 — — X EC-192
CYL 1 MISFIRE P0301 0608 — — X EC-192
CYL 2 MISFIRE P0302 0607 — — X EC-192
CYL 3 MISFIRE P0303 0606 — — X EC-192
CYL 4 MISFIRE PQ304 06805 — — X EC-192
CYL 5 MISFIRE P0305 0604 — — X EC-192
CYL 6 MISFIRE PO306 Q803 —_ — X EC-192
KNOCK SENSOR PO325 0304 - — X EC-198
CRANK POS SEN (FOS) P033s5 0802 — — X EC-199
CAM PQS SEN (PHASE) P0O340 0101 -— — X EC-205
EGR SYSTEM P0O400 0302 X X X3 EC-210
EGRC-BPT VALVE P0402 G306 X X X*3 EC-220
TW CATALYST SYS8 P0420 o702 X X xX*3 EC-222

*1: In Diagnostic Test Mode [l {Seli-diagnostic results), these numbers are centroiled by NISSAN,
*2: These numbers are prescribed by SAE J2012.
*3: These are not displayed with GST.

*4: 1st trip DTC No. is the same as DTC No.

EC-46

214



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicabile
DTC*4
items .
(CONSULT screen terms) CONSULT ECM1 SAT code Test value 1st trip DTC Reference page @ﬂ
GST*2

EVAP (SMALL LEAK) P0440 Q705 X X x*3 EC-225
PURG CONT/V & S/V P0443 0807 — — X EC-233 A
VENT CONTROL VALVE P0446 0903 — —— X EC-241
EVAP SYS PRES SEN P0450 0704 — — X EC-246 El
VEHICLE SPEED SEN P0O500 0104 —_ —_ X EC-251
IACV-AAC VALVE PO505 0205 — — X EC-255 e
CLOSED THRL POS SW PO510 0203 — —_ X EC-261
AT COMM LINE POGOG — — — — EC-265

- ECM PO805 0301 — —_ X EC-269
PARK/NEUT POSI SW PO705 1003 — — X EC-272
INHIBITOR SWITCH PO705 1101 — — X AT-59 FE
FLUID TEMP SENSOR PO710 1208 — —_ X AT-65
VHCL SPEED SEN AT PO720 1102 —_ — X AT-68 @L
ENGINE SPEED SIG PO725 1207 — — X AT-70
A/T 18T SIGNAL PO731 1103 — — X AT-72 T
AT 2ND SIGNAL PO732 1104 — — X AT-75
A/T 3RD S1GNAL PO733 1105 —_ _— X AT-78 &7
AT 4TH SIG OR TCC PO734 1106 — — X AT-81
TOR CONV CLUTCH SV P0740 1204 —_ —_ X AT-86
A/T TCC SIGNAL P0744 107 — — X AT-89 oA
LINE PRESSURE SV P0O745 1205 —_ — X AT-94
SHIFT SOLENOQID/Y A PO750 1108 — — X AT-97 BA,
SHIFT SOLENOID/V B PO755 1201 —_ — X AT-100
MAP/BARO SW S0V P1105 1302 — — X EC-277 BE
FPCM P1220 1305 _ _ X £C-283
IGN SIGNAL-PRIMARY P1320 0201 — — X EG-290 &
CRANK POS SEN (REF) P1335 0407 —_ — X EC-298 JT
CRANK P/§ {POS) COG P1336 0905 — — X EC-303
EGRC SOLENOID/ P1400 1005 — — X EC-309 E’}S
EGR TEMP SENSOR P1401 0305 — — X EC-314
VOV BYPASSV P1d41 0801 - — X EC-318 BT
PURG VOLUME CONTNV P1445 1008 — — X EC-323
EVAP PURG FLOW/MON P1447 0111 X X X*3 EC-330 YA
AT DIAG COMM LINE P1605 0804 - — X EC-337
THRTL POSI SEN A/T P1705 1208 — — X AT-103 EIL
OVERRUN CLUTCH S/ P1760 1203 — — X AT-105

*1: In Diagnostic Test Mode |l (Self-diagnostic results), these numbers are controlled by NISSAN.

*2: These numbers are prescribed by SAE J2012. 103
*3: These are not displayed with GST.

*4: 1st trip DTC No. is the same as DTC No.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’'d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

The emission-related dlagnosttc information can be erased by the following methods.
. Selecting “ERASE” in the “SELF-DIAG RESULTS"” mode with CONSULT

Selectmg Mode 4 with GST (Generic Scan Tool)

Changing the diagnostic test mode from Diagnostic Test Mode Hl 10 Mode 1 by furning the mode selecior
on the ECM (Refer to EC-51.)
* If the battery terminal is disconnected, the emission-related diagnhostic information will be lost
within 24 hours.
*  When you erase the emission-related diagnostic information, using CONSULT or GST is easier and
quicker than switching the mode selector on the ECM.

The following data are cieared from the ECM memory in the mode obtained.
. Diagnostic trouble codes

1st trip diagnostic trouble codes

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

Others
Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTG, but

all of the data listed above, are cleared from the ECM memory during work procedures.

How to erase DTC (With CONSULT)

Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip steps 2 through 4.

1. M the ignition switch stays “ON” after repair work, be sure to turn ignition switch "OFF” once. Wait at least
5 seconds and then turn it “ON” (engine stopped) again.

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS”.

Touch “ERASE”. (The DTC in the A/T control unit will be erased.) And touch “BACK” twice.

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS".

Touch “ERASE”. (The DTC in the ECM will be erased.)

If DTCs are displayed for both ECM and A/T control unit, they need to be erased individualily for both ECM
and A/T control unit.

Noa ko~
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

How to erase DTC (With CONSULT)

1. If the ignition switch stays “ON® after repair work, be sure to turn ignition switch "OFF" once. Wait at least 5 seconds
and then turn it “ON" {engine stopped) again.

i SELECTSYSTEM ] [l seLectoamope [ W sELF-DIAG ResuLTs B [
ENGINE | [SELF DIAG RESULTS ] FAILURE DETECTED
|
|
|
|
|

SHIFT SOLENOID/V A

|

|

[ AT ) [ DATA MONITOR

] i I::> | ECU PART NUMBER §>
I L
|

|

2

I
|
!
|
|

m|
| ERASE || PRINT |

Turn CONSULT “ON", and touch 3, Touch "SELF-DIAG RESULTS". 4. Touch “ERASE”. (The DTG in the
“AST". A/T control unit will be erased.)
Touch l Touch J—l

(I sececTsvsem | [[m scecTomamone [ W SELF-DIAG REsuLTs B []

I ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME

[ AT ul | SELF-DIAG RESULTS | SHIFT SOLENOIDVA 0

’ l:'> | DATA MONITOR | [:> [PO750]

| | ACTIVE TEST |

[ | [ SRT- OBD TEST VALUE |

| | | FUNCTION TEST | [ ERASE || PRINT || FFdata

5. Touch “ENGINE". 6. Touch “SELF-DIAG RESULTS". 7. Touch “ERASE". {The DTC in the

ECM will be erased.)
SEF3728

@) How to erase DTC (With GST)
Note: If the diagnostic trouble code Is not for A/T related ltems (see EC-2), skip step 2.

1.
2.

if the ignition switch stays “ON” after repair work, be sure to tumn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” (engine stopped) again.

Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “"TROUBLE
DIAGNOSIS”, “Self-diagnosis”. {The engine warm-up step can be skipped when performing the diagno-
sis only to erase the DTC.)

Select Mode 4 with GST (Generic Scan Tool).

% How to erase DTC (No Tools)
Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.

1.

2.

if the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” again.

Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE
DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the diagno-
sis only to erase the DTC.)

Change the diagnostic test mode from Mode |l to Mede | by turning the mode selector on the ECM. (See
EC-51.)

EC-49
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction indicator lamp

N Malfunction Indicator Lamp (MIL)

1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for
checking the blown lamp.

* |If the malfunction indicator lamp does not light up, see the
WARNING LAMPS AND CHIME {(BUZZER) in the EL section.

/

/C\Ill

l (Or see EC-378.)
=\ 2. When the engine is started, the maifunction indicator lamp
T should go off.
If the lamp remains on, the on board diagnostic system has
SEF275P) detected an engine system malfunction.

ON BOARD DIAGNOSTIC SYSTEM FUNCTION
The on board diagnostic system has the following four functicns.

Diagnostic Test Mode |
1. BULB CHECK

2. MALFUNCTION
WARNING

Diagnostic Test Mode Il

1. SELF-DIAGNOSTIC
RESULTS

2. FRONT HEATED OXY-
GEN SENSOR MONI-
TOR

MIL flashing without DTC

: This function checks the bulb for damage {blown, open circuit, etc.) of

the malfunction indicator lamp.
¢ |f the MIL. does not come on, check MIL circuit and ECM test mode
selector. (See next page.)

: This is a usual driving condition. When a malfunction is detected twice

(2 trip detection logic), the malfunction indicator lamp will light up to
inform the driver that a malfunction has been detected.

Only the following malfunctions will light up or blink the MIL even in the
1st trip.

* “Misfire (possible three way catalyst damage)”

* “Closed loop control”

¢ “Fail-safe mode” [except for crankshaft position sensor (REF) circuit]

. By using this function, the diagnostic trouble codes can be read.

: In this mode, the fuel mixture condition {lean or rich) monitored by front

heated oxygen sensor can be read.

If the ECM is in Diagnostic Test Mode II, the MIL may flash when the engine is running. In this case, check
ECM test mode selector following “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.

How to switch the diagnostic test (function) modes and details of the above functions are described later. (See

next page.)

. Diagnostic Diagnostic
Condition Test Mode | Test Mode [l
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch ._4§ RESULTS
in “ON” posi- B
tion Engine
A : FRONT HEATED
unnng MAV'\‘IE%EICJ(';ON OXYGEN SENSOR
g MONITOR
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

C! Turn ignition switch “ON",
(Do not start engine.) NG | Check MIL circuit. NG

& {See EC-379.) Repair harness or connectors.
OK

Y

%

ey
o
==

Y

Y

Diagnostic Test Mode | — BULB
CHECK

¥ InEaln)
Rl
Check whether ECM test No Repair or replace ECM test mode

™ Yes| mode selector is turned >
MIL should come on. < counterclockwise. selector. -
OK il
| : LG
¥ @) D @ »| Diagnostic Test Mode | b
\ — MALFUNCTION WARNING
Start engine.
NG Check MIL circuit. NG
> (See EC-379.) » Repair harness or connectors.
{Tumn diagnostic test mode selector on OK FE
ECM fully clockwise.) v OK
houl g
MIL shouid go off Check ECM fail-safe. Bl
OK (See EC-82.) h
OK
L AT
Wait at least 2 seconds. - ¥
¥ AT
*1: If the selector is turned fully clockwise at this time, the emission-re- *
lated diagnostic information will be erased from the backup memory
in the ECM. .
(Turn diagnostic test made selector Rit)
fully counterclockwise.)
DIAGNCGSTIC TEST MODE I c D Diagnostic Test Mode
— SELF-DIAGNOSTIC RESULTS i * — FRONT HEATED OXYGEN SEN- _
Start engire. SOR MONITOR S
¥ 1 The following emission-related diagnostic information is cleared RS
from the ECM memory in the mode obtained. i
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes BT
3. Freeze frame data .
4. 1st trip freeze frame data
5. System readiness test (SRT) codes M4,
¥ 6. Test values -
Wait at least 2 seconds. 7. Others
e Switching the modes is not possible when the engine is 3z
h i running.
*  When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds. Mo
The diagnosis will automatically return to Diagnostic Test
O Mode L.
e Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. (Refer to WARNING LAMPS AND CHIME in EL section or see EC-379.)

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION | Condition
INDICATOR LAMP
ON When the malfunction is detected or the ECM's CPU is malfunctioning.
OFF No malfunction

¢+ These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode 1l (SELF-BIAGNOSTIC
RESULTS).

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MALFUNCTION INDI-
CATOR LAMP.

The DTC and 1st trip DTC are displayed at the same time. i the MIL does not illuminate in diagnostic test
mode 1 (Malfunction warning), all displayed items are 1st trip DTC’s. If only one code is displayed when the
MIL illuminates in diagnostic test mode Il (SELF-DIAGNOSTIC RESULTS), it is a DTC,; if two or more codes
are displayed, they may be either DTC's or 1st trip DTC's. DTC No. is same as that of 1st trip DTC. These
unidentified codes can be identified by using the consult or GST. A DTC will be used as an example for how
to read a code.

Example: Diagnostic trouble code No. 0102 and No. 0403

06 0.3 06 0.3
Nl ’_ i w
!‘5 OFF S
09 ' 03 21 06 0.9 21
Unit: second
) ) o - I .
Diagnostic trouble code No. 0102 iaghostic trouble code No. 0403 SEF208Q

Example: Diagnostic trouble code No. 1003
06 0.3

o i .
OFFSJUUUUUUUUU s

f
06 09 03 21

Diagnostic trouble code No. 1003 Unit: second
SEF162PA

Long {0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates the
two RH digits of number. For example, the malfunction indicator lamp blinks 10 times for 6 seconds (0.6 sec
x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC “1003”
and refers to the malfunction of the park/neutrai position switch.

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. {See DIAGNOSTIC TROUBLE CODE INDEX, refer to EC-2.)

EC-52
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test mode
is changed from Diagnostic Test Mode Il to Diagnostic Test Mode !. (Refer to “HOW TO SWITCH DIAGNOS-

TIC TEST MODES".)

Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO ERASE DIAGNOSTIC TEST MODE Il (Self-diagnostic results)

¢ [If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup @)

memeory within 24 hours.

* Be careful not to erase the stored memory before starting trouble diagnoses.

DIAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITOR

In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or rich) El
‘which is monitored by the front heated oxygen sensor.

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

Air fuel ratic feedback control

condition

ON

L.ean

OFF

Rich

Closed loop system

*Remains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to open loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode Il and warm it up
until engine coolant temperature indicator points to the middle of the gauge.

Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that the
MALFUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine running at BT

2,000 rpm under no-load.

How to switch monitored sensor from left bank to right bank or vice versa

Wait at least 2 seconds.

Tumn diagnostic test mode selector on ECM fully counterclockwise.

The following procedure should be performed while the engine is running.
Turn diagnostic test mode selector on ECM fully clockwise.

L= e

[Left side — Right side]

0.2 0.2
ON ) - —
23—' )
~— —— ~ 06 ap © ~ ’
Left side T Right side
monitor tndication monitor
of change
[Right side — Left side]
s 0.2
ON »
OFF &)—I -l U |-| __?2
1
™ ~ - 0.2 25 ~—
Right side W Left side
monitor of change monitor Unit: second

SEF134M
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, 1ST TRIP DTC, DTC, AND DETECTABLE ITEMS

When a malfunction is detected for the first time, the 1st trip DTC and the 1st trip freeze frame data are
stored in the ECM memory. _

When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection Logic” on
EC-38.

The MIL will go off after the vehicle is driven 3 times with no malfunction. The drive is counted only when
the recorded driving pattern is met (as stored in the ECM). if another malfunction occurs while counting,
the counter will reset.

The DTC and the freeze frame data can be displayed until the vehicle is driven 40 times (driving pattern
A) without the same malfunction recurring (except for Misfire and Fuel Injection System). For Misfire and
Fuel Injection System, the DTC and freeze frame data can be displayed until the vehicle is driven 80 times
{(driving pattern C) without the same malfunction recurring. The “TIME” IN “SELF-DIAGNOSTIC
RESULTS” mode of CONSULT will count in response to the number of times the vehicle is driven.

The 1st trip DTC is not displayed when the self-diagnosis results in “OK” for the 2nd trip.

SUMMARY CHART

ltems Fuel Injection System Misfire Except the lefts
MIL {goes off} 3 (pattern B} 3 (pattern B} 3 (pattern B)
D.TC, Freeze Frame Data (no 80 {pattern C) 80 (pattem C) 40 (pattern A)
display)
1st Trip DTC (clear) 1 (pattern C), *1 1 (pattemn C), 1 1 (pattern B)
1st Trip Freeze Frame Data “, 2 _ 1 (pattern B)

{clear)

Details about patterns “A”, “B”, and “C"” are on EC-56.
*1: Clear timing is at the moment OK is detected.
*2: Clear timing is when the same malfunction is detected in the 2nd trip.

EC-54
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OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS FOR

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
“MISFIRE” <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

This driving pattern
satisfies with B but not C.

This driving pattern
satisfles with C but not B.

IL lights

Detection

Detection NG

NG

This driving pattern satisfies with B and C patterns.

K

Detaction

8]

M

5

!

MiL

lights up. ¥
MIL

goes oft.

<EBIEQ Qwel4 9288/ (dl) 1St} ¥ D14 (duy 181>

<uised Buiaugs

A
=
=
Vv

EL
IBX
223
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trip DTC and the 1st trip freeze frame data will be stored
in ECM.

*6: The 1st trip DTC and the 1st trip freeze frame data will be
{pattem C) without the same malfunction after DTC is

1st trip freeze frame data will be cleared.
stored in ECM.

*8: 1st trip DTC will be cleared when vehicle is driven a time

cleared at the moment OK is detected.
*7: When the same malfunction is detected in the 2nd trip, the

*5. When a malTuhction is detected for the first time, the 1st

EC-55

any longer after vehicle is driven 80 times (pattern C) with-

out the same malfunction.
(The DTC and the freeze frame data still remain in ECM.)

trips, the DTC and the freeze frame data will be stored in

ECM.
*4: The DTC and the freeze frame data will not be displayed

without any malfunctions.
*3: When the same malfunction is detected in two consecutive

trips, MIL will light up.
*2: MIL will go off after vehicle is driven 3 times (pattern B)

*1: When the same malfunction is detected in two consecutive



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”
{Driving pattern B)
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system.
& The B counter will cleared when the malfunction is detected once regardless of the driving pattern.
¢ The B counter will be counted up when driving pattern B is satisfied without any malfunction.
* The MIL will go off when the B counter reaches 3. ("2 in “OBD SYSTEM OPERATION CHART”)
{Driving pattern C}
Driving patiern C means the vehicle operation as follows:
(1) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) £375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (120.1) [%]
Engine coolant temperature (T) condition:
¢  When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
*  When the freeze frame data shows higher than or equat to 70°C (158°F), “T" should be higher than or
equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load vaiue: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than z 70°C (158°F)
The C counter will be cleared when the malfunction is detected regardless of (1).
The C counter will be counted up when (1) is satisfied without the same malfunction.
The DTC will not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted a time without the same malfunction after DTC
is stored in ECM.

EC-56
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OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS EXCEPT FOR

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
“MISFIRE <EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM”

This driving pattern
satisfies with B but not A.

This driving pattern
satisfies with A but not B.

NG
Detection

NG
Detection

This driving pattern satisfies with A and B patterns.

Detection

£
=
® o
g

Vehicle

speed --H----
N

lights up.

goes off.

I
MIL
A MIL

<uislied Bulang

=
=
v

<Bleq awel] 9zagly (du) 151) 3 014 (duy 18y}

L
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trip DTC and the 1st trip freeze frame data will be stored

in ECM.
*6: 1st trip DTC will be cleared after vehicle is driven a time

1st trip freeze frame data will be cleared.

(pattern B} without the same malfunction.
*7. When the same malfunction is detected in the 2nd trip, the

*5: When a malfunction is detected for the first time, the 1st

EC-57

any longer after vehicle is driven 40 times (pattern A) with-

trips, the DTC and the freeze frame data will be stored in
out the same malfunction.
(The DTC and the freeze frame data still remain in ECM.)

ECM.
*4: The DTC and the freeze frame data will not be displayed

without any malfunctions.
*3: When the same maifunction is detected in two consecutive

trips, MIL will light up.
2: MIL will go off after vehicle is driven 3 times (pattern B)

*1: When the same malfunction is detected in two consecutive



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION:>", “FUEL INJECTION SYSTEM"

(Driving pattern A)

Engine o
coolant °C (°F)
temperature
(1) Engine coolant temperalure should go over 70°C [158°F}.
70 (158)
40 (104)
20 (68)
(2) Engine coolant temperature should change more than 20°C
A - h
! i T [68°F) after starting engine.
IGh'I OMN IGN OFF
|
Engine ! '
speed : :’/—13] Ignition switch shouid be changed from “ON to “"OFF".
rpm | !
: ! —(4) Engine speed should go over 400 rom.
m
|
A00|— — e ———ge————-
]

AEC574

e The A counter will be cleared when the malfunction is detected regardless of (1) - (4).

e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.

* The DTC will not be displayed after the A counter reaches 4Q.

({Driving pattern B)

Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system.

* The B counter will be cleared when the malfunction is detected once regardiess of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions.

e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").

EC-58
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.
2. Connect “CONSULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the fuse

-
AT

box cover.)
I Fuse box | Data link

connector
for CONSULT —
SBF326H ELA

3. Turn on ignition switch.
NISSAN 4. Touch “START". e
CONSULT
. FE
START
| SUB MODE | Gk
—SBR4550

5. Touch "ENGINE". _
U SELECT,SYSTEM | T

ENGINE |

1!

F i,
g

I
I
I
I
I
5

—I i,
]
I

SE

F895K]

6. Perform each diagnostic test mode according to each service

g
=

[l seLecToigmobE  [4]| procedure.
[ work supporT | For further information, see the CONSULT Operation Manual.
This example shows the display when using the UE951 pro- ST
| SELF-DIAG RESULTS | gram card. The screen differs according to the program card
| Dara MoNITOR ] used. )
38
| acTivE TEST ]
| sRT- OBD TEST VALUE |
BT
| FuncTion TEsT ]
SEF3745 .
R
[[n  seLECT DIAG MODE E}]
{ECM PART NUMBER e
=

(B34

|
I |
|
|
|
|

SEF374Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

Item

DIAGNOSTIC TEST MODE

WORK
SUP-
PORT

SELF-DIAGNOSTIC
RESULTS"

FREEZE
FRAME
DATA*2

DATA
MONITOR

ACTIVE
TEST

FUNC-
TION
TEST

SRT-OBD
TEST
VALUE

Camshaft positicn sensor (PHASE}

Crankshaft position sensor {REF)

Crankshatft position sensor (POS)

Mass air flow sensor

Engine coolant temperature sensor

Front heated oxygen sensors

Rear heated oxygen sensor

Vehicle speed sensor

Throttle positicn sensor

Tank fuel temperature sensor

EVAP control system pressure sensor

Absolute pressure sensor

INPUT

EGR temperature sensor

Intake air temperature sensor

LA AR B b d ol B B D g R

Knock sensor

PRI x| XX x| x| x|x]|x
>

Ignition switch (start signal)

b

Closed throttle position switch

>

Closed throtile position (throttle posi-
tion sensor signal)

Air conditioner switch

Park/Neutral position switch

Power steering oil pump switch

Electrical load

Air conditicner pressure switch

Battery voliage

Injectors

HKIXIXIX | X | xX|=x]| =

ECCS COMPONENT PARTS

Power transistor {Ignition timing)

X (Igni-
tion sig-
nal)

>

IACV-AAC valve

Front engine mounting

EVAP canister purge volume control
valve

Air conditioner relay

Fuel pump relay

OUTPUT

Cooling fan

EGRC-solenoid valve

Front heated oxygen sensor heaters

Rear heated oxygen sensor heater

EVAP canister purge control solenoid
valve

EVAP canister vent control valve

Vacuum cut valve bypass valve

MAP/BARQO switch solenoid valve

FPCM

KKK X[ X x| =[x

Calculated load value

Al A I I A R A R A A A e

X: Applicable

*1: This item includes 1st trip DTCs.
*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT screen in freeze frame data
maode only if a 1st trip DTC or DTC is detected. For details, refer to EC-62.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Contd)

FUNCTION

Diagnostic test mode Function

This mode enables a technician to adjust

some devices faster and more accurately by A
following the indications on the CONSULT Gl
unit.

Work support

Self-dlagnostic results such as 1st trip DTC, e
Self-diagnostic results DTCs and 1st trip freeze frame data or freeze
frame data can be read and erased quickly.*1

Dala monitor Input/Output data in the ECM can be read. R

Diagnostic Test Mode in which CONSULT
drives some actuators apar from the ECMs LE
and also shifts some parameters in a speci-
fied range.

Active test

The status of system monitoring tests and the
test values/test limits can be read.

Conducted by CONSULT instead of a techni-

SRT-OBD test value

Function test cian to determine whether each system is FE
IEOK)! OI’ IING!J.
ECM part numbers ECM part numbers can be read. GL

*1 The following emission-related diagnostic information is cleared from the ECM memory in the mode
obtained. o

1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes
3. Freeze frame data AT
4, 1st trip freeze frame data ’
5. System readiness test (SRT) codes
6. Test values 24
7. Others
WORK SUPPORT MODE RA
WORK ITEM CONDITION USAGE
THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL. | When adjusting throttle position BE
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING | sensor initial position
THE SENSOR BODY UNDER THE FOLLOWING CONDI-
TIONS. 8T
* |GN SW “ON"
» ENG NOT RUNNING
* ACC PEDAL NOT PRESSED BS
IACV-AAC/V ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER } When adjusting idle speed
THE FOLLOWING CONDITIONS. .
» ENGINE WARMED UP BT
* NO-LOAD
FUEL PRESSURE RELEASE ¢ FUEL PUMP WILL STOP BY TOUCHING “START” When releasing fue! pressure [H4
DURING IDLING. from fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS.
EL
[[B)S
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

SELF-DIAGNOSTIC MODE
DTC and 1st trip DTC

Regarding items of “DTC and 1st trip DTC”, refer to “DIAGNOSTIC TROUBLE CODE INDEX" (See

EC-2).

Freeze frame data and 1st trip freeze frame data

Freeze frame data

tem*3 Description
DIAG TROUBLE
* ECCS component part/control system has a trouble code, it is displayed as "PXXXX". [Refer to “Alpha-
CODE betical & P No. Index for DTC (EC-2).]
[PXXXX] ’ ’

FUEL SYS-B1*1

FUEL SYS&-82*1

“Fuel injection system status” at the moment a malfunction is detected is displayed.

One mode in the following is displayed.

“MCDE 2": Open loop due to detected system malfunction

“MODE 3”; Open loop due to driving conditions {power enrichment, deceleration enrichment)
“MODE 4": Closed locop - using heated oxygen sensor(s) as feedback for fuel control
“MODE 5”: Open loop - has not yet satisfied condition o go to closed loop

CAL/LD VALUE [%]

The calculated load value at the moment a malfunction is detected is displayed.

COOLANT TEMP
[FCl or [°F]

The angine coolant temperature at the moment a malfunction is detected is displayed.

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 %]

“Short-term fuel tim” at the moment a malfunction is detected is displayed. _
The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule.

L-FUEL TRIM-B1 {24]

L-FUEL TRIM-B2 [%]

“Long-term fuel trim” at the moment a malfunction is detected is displayed.
The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim.

ENGINE SPEED
(rpm]

The engine speed at the moment a malfunction is detected is displayed.

VHCL SPEED [km/h]
or [mph]

The vehicle speed at the moment a malfunction is detected is displayed.

ABSOL PRESS [kPa]
or [kg/em?] or [psi]

The absolute pressure at the moment a malfunction is detected is displayed.

MAP*2 [kPa]

L ]

The intake manifold absolute pressure at the moment a malfunction is detected is displayed.

*1: Regarding A32 model, “B1” indicates right bank and “B2” indicates left bank.
*2: This item is not displayed on CONSULT. Only for Generic Scan Tool {GST).
*3: The items are the same as those of 1st trip freeze frame data.

EC-62
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
DATA MONITOR MODE
m?ﬂ]tcred e Ew(p:m Mair: Description Remarks
signals signals
CKPS-RPM * Indicates the engine speed computed

{POS) [rpm}

O

O

from the POS signal (1° signal) of the
crankshaft position sensor (POS).

CKPS-RPM
(REF) [rom]

Indicates the engine speed computed
from the REF signal {120° signai) of the
crankshalt position sensor (REF).

The accuracy of detection becomas poor
if engine speed drops below the idie
rpm.

If the signal is interrupted while the
engine is running, an abnormal value
may be indicated.

POS COUNT

Indicates the number of signal plate (fly-
wheel) cogs (tooth) during engine 1 revo-
lution.

MAS AIR/FL SE [V]

The signai voltage of the mass air flow
sensor is displayed.

When the engine is stopped, a certain
valueg is indicated.

COOLAN TEMP/S
[°C] or [°F]

The engine coolant temperature (deter-
mined by the signal voltage of the engine
coolant temperature sensor) is displayed.

When the engine coolant temperature
sensor is open or short-circuited, ECM
enters fail-safe mode. The engine cool-
ant temperature determined by the ECM
is displayed.

FR 02 SEN-B2 [V]

FR O2 SEN-B1 {V]

The signal voltage of the front heated
oxygen sensor is displayed.

RR 02 SENSOR [V]

The signal voltage of the rear heated
oxygen sensor is displayed.

FR 02 MNTR-B2
[RICH/LEAN]

FR 02 MNTR-B1

O 10 0O O O |00

Display of front heated oxygen sensor
signal during air-fuel ratio feedback con-
troi:

RICH ... means the mixture became
“rich”, and control is being affected
toward a [eaner mixture.

After turning ON the ignition switch,
“RICH" is displayed until air-fuel mixture
ratio feedback control begins.

When the air-fuel ratio feedback is
clamped, the value just before the
clamping is displayed continuously.

[RICH/LEAN] LEAN ... means the mixture became

“lean”, and controtl is being aftected

toward a rich mixture.
RR 02 MNTR * Display of rear heated oxygen sensor * When the engine is stopped, a certain
[RICH/LEAN] signal: value is indicated.

O 1010000 O OO O

RICH ... means the amount of oxygen
after three way catalyst is relatively
small.

LEAN ... means the amount of oxygen
after three way catalyst is relatively
large.

VHCL SPEED SE
[km/h] or [mph]

O

O

The vehicle speed computed from the
vehicle speed sensor signal is displayed.

NOTE:

Any rmonitored itern that does not mateh the vehicle being diagnosed is deleted from the display automatically.
Regarding A32 model, “B1” indicates right bank and “B2” indicates left bank.

EC-63
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
Monitored item ECM | 1ain -
[Unit] input signals Description Remarks
signals

BATTERY VOLT {V]

O

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

O

The throttle position sensor signal voll-
age is displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperature judged from the
tank fuel temperature sensor signal volt-
age is displayed.

EGR TEMP SEN [v]

The signal voltage of the EGR tempera-
ture sensor is displayed.

INT/A TEMP SE [°C]
or [°F]

The intake air temperature determined
by the signal voltage of the intake air
temperature sensor is indicated.

START SIGNAL
[ON/OFF]

Indicates [ON/OFF] condition from the
starter signal.

¢ After starting the engine, [OFF] is dis-
played regardless of the starter signal.

CLSD THL/P SW
[ON/OFF]

Indicates [ON/OFF] condition from the
throttle position sensor sighal.

AlR COND SIG
[ON/OFF]

Indicates [ON/OFF] condition of the air
conditioner switch as determined by the
air conditioner signal.

P/N POS| SW
[ON/OFF]

Indicates [ON/OFF] conditien from the
park/neutral position switch signal.

PW/ST SIGNAL
[ON/OFF]

[ON/OFF] condition of the power steering
oil pressure switch determined by the
power steering oil pressure signal is indi-
cated.

LOAD SIGNAL
[ON/OFF]

O O OO0

Indicates [ON/OFF] condition from the
electrical load signal and/or lighting
switch.

CN ... rear defogger is operating and/or
lighting switch is on.

OFF ... rear defogger is not opetating
and lighting switch is not on.

IGNITION SW
[ON/OFF]

O O O 00LOOLOOOO

Indicates [ON/OFF] condition from igni-
tion switch.

INJ PULSE-B2 [msec]

INJ PULSE-B1 [msec]

Indicates the actual fuel injection pulse
width compensated by ECM according to
the input signals.

* When the engine is stopped, a certain
computed value is indicated.

B/FUEL SCHDL
[msec]

“Base fuel schedule” indicates the fuel
injection pulse width programmed into
ECM, prior to any learned on board cor-
rection.

IGN TIMING [BTDC]

Indicates the ignition timing computed by
ECM according 1o the input signals.

* When the engine is stopped, a cenain
value is indicated.

IACV-AAC/V [step]

O0Ol0O |0

Indicates the idle air control valve (AAC
valve) control value computed by ECM
according to the input signals.

PURG VOL C/V [step]

Indicates the EVAP canister purge vol-
ume ¢entrol valve computed by the
engine control module according to the
input signals.

The opening becomes larger as the
value increases.

ENGINE MOUNT
[IDLE/TRVL]

O

The control condition of the front engine
mounting {computed by the engine con-
trol module according to the input sig-
nals) is indicated.

IDLE ... Idle condition

TRVL ... Driving condition

A/F ALPHA-B2 [%)]

A/F ALPHA-B1 [%]

The mean value of the air-fuel ratio feed-
back correction factor per cycle is indi-
cated.

* When the engine is stopped, a certain
value is indicated.

s This data also includes the data for the
air-fuel ratic learning control.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Monitored item ECM Main o
[Unit] input signals Description Remarks
signals

EVAP SYS PRES [V]

The signal voltage of EVAP control sys-
tem pressure sensor is displayed.

AIR COND RLY
[ON/OFF]

The air conditioner refay control condition
(determined by ECM according to the
input signal) is indicated.

FUEL PUMP ALY
[ON/OFF]

*

Indicates the fuel pump relay caontrol
condition determined by ECM according
te the input signals.

COOLING FAN
[HIILOW/OFF]

The control condition of the cooling fan
(determined by ECM according to the
input signal} is indicated.

HI ... High speed operation

LOW ... Low speed operation

OFF ... Stop

EGRC SOLV
[ON/OFF]

The control candition of the EGRC-sole-
noid valve (determined by ECM accord-
ing to the input signal) is indicated.

ON ... EGR (and canister purge) opera-
tion is cut-off

OFF ... EGR (and canister purge) is
operational

VENT GONT/V
[ON/OFF]

The control condition of the EVAP canis-
ter vent control valve (determined by
ECM according to the input signal) is
indicated.

ON ... Closed

OFF ... Open

FR O2 SEN HTR-BA
[ON/OFF]

FR O2 SEN HTR-B2
[ON/OFF]

RR C2 SEN HEATER
[ON/OFF]

Indicates [ON/OFF] condition of heated
oxygen sensocr’s heater determined by
ECM according to the input signals.

VC/V BYPASS/V
[ON/OFF)

The control candition of the vacuum cut
valve bypass valve {determined by ECM
according to the input signal) is indi-
cated.

ON ... Open

OFF ... Closed

PURG CONT &/v
[ON/OFF]

The control condition of the EVAP canis-
ter purge control solenoid valve {com-
puted by the engine control moedule
according to the input signals) is indi-
cated.

ON ... Canister purge is operational
OFF ... Canister purge operation is cut-
off

CAL/LD VALUE [%)]

“Calculated load value” indicates the
value of the current airflow divided by
peak airflow.

ABSOL TH-P/S [%]

“Absolute throttle position sensor” indi-
cates the throttle opening computed by
ECM according to the signal voltage of
the throttle position sensor.

MASS AIRFLOW
[gm/s]

Indicates the mass airflow computed by
ECM according to the signal voltage of
the mass airflow sensor.

FPCM DR VOLT [V]

The voltage between fuel pump and
dropping resistor is displayed.

EC-65
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Monitored item ECM Main
[Unit] input . Blescription Remarks
- signals
signhals
FPCM [HI/LOW] The control condition of the fuel pump

control medufe {FPCM) (determined by
ECM according to the input signal} is
indicated.

Hl ... High amount of fuel flow

LOW ... Low amount of fuel flow

MAP/BARO SW/V
[MAP/BARO]

The control condition of the MAP/BARO
switch solenoid valve (determined by
ECM according to the input signal} is
indicated.

MAP ... Intake manifold absoclute pres-
sure

BARQ ... Barometric pressure

ABSOL PRES/SE [V]

The signal voltage of the absoclute pres-
sure sensor is displayed.

VOLTAGE
vl

Voltage measured by the voltage probe.

PULSE
[msec] or {Hz] or [%]

Pulse width, frequency or duty cycle
measured by the pulse probe.

Only “#" is displayed if item is unable to
be measured.

Figures with “#"s are temporary ones.
They are the same figures as an actual
piece of data which was just previously
measured.

EC-66
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the criginal troubie
condition

Change the amocunt of fuel injection
using GONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Front heated oxygen sensor

Engine: After warming up, idle the

IACV-AAC/Y engine. Engine speed changes according to the | ¢ Harness and connector
OPENING * Change the IACV-AAC valve opening | opening step. * [ACV-AAC valve
step using CONSULT.
* Engine: Return to the original trouble
ENG COOLANT condition If trouble symptom disappears, see : Egr?:essc:glgr?totrg:cg:;ture sensor
TEMP * Change the engine coolan CHECK ITEM, g P

temperature using CONSULT.

Fuel injectors

{GNITION TIMING

Engine: Return to the original trouble
condition

Timing light: Set

Retard the ignition timing using
CONSULT.

if trouble symptom disappears, see
CHECK ITEM.

Gamshaft position sensor (PHASE)
Crankshaft position sensor (REF)
Crankshaft position senser (POS)

POWER BALANCE

Engine: After warming up, idle the
engine.

AJC gwitch “OFF”

Shift lever “N”

Cut off each injector signal one at a
time using CONSULT.

Engine runs rough or dies.

Harness and connector
Compression

Injectors

Power transistor

Spark plugs

Ignition coils

COOCLING FAN

* jgnition switch: ON

Turn the coeling fan “ON” and “OFF”
using CONSULT.

Cooling fan moves and stops.

Hamess and cennector
Cooling fan motor

FUEL PUMP RELAY

Ignition switch: ON (Engine stopped)
Turn the fuel pump reiay “ON” and
“OFF” using CONSULT and listen to
operating sound.

Fuel pump relay makes the operating
sound.

Hamess and connector
Fuel pump relay

EGRC SOLENOCID
VALVE

Ignition switch: ON

Turn sclencid valve “ON" and "OFF"”
with the CONSULT and listen to
operating sound,

Solenoid valve makes an operating
sound.

Harness and connector
Sclenoid valve

SELF-LEARNING
CONT

In this test, the coefficient of self-learning controt mixture ratio retums 1o the origin

screen.

al coefficient by touching “CLEAR" on the

ENGINE
MOUNTING

Engine: After warming up, run engine
at idle speed.

Gear position: “D" range (Vehicle
stopped)

Turn front engine mounting “IDLE”
and “TRAVEL” with the CONSULT.

Body vibration changes according to the
front engine meunting condition.

Harness and connector

* Front engine mounting

PURG VOL CONT/V

+

Engine: After warming up, run engine
at 1,500 rpm.

Change the EVAP canister purge
volume control valve opening step
using GONSULT.

Engine speed changes according to the
opening step.

* Hamess and connector

EVAP canister purge volume control
valve

PURG CONT 8/V

Start engine.

Turn the EVAP canister purge control
solenoid valve “ON” and “OFF” using
CONSULT and listen fecr operating
sound.

EVAP canister purge control sclenoid
valve makes an operating sound.
Check vacuum signal for EVAP canister
purge control valve.

VG ON ... Vacuum exists.

VG OFF ... Vacuum does not exist.

Harness and connector

EVAP canister purge control solenoid
vaive

Vacuum hose

MAP/BARO SW/V

Ignition switch: ON

{Engine stopped)

Turn the MAP/BARO switch solenocid
valve between “MAP” and “BARO”
using CONSULT and listen for
operating sound.

MAP/BARO switch solenoid valve makes
an operating scund.

Harness and connector

* MAP/BARO switch solenoid valve

FPCM

Start engine.

Turn the FFCM between "LOW” and
“HI" using CONSULT and check that
“FPCM DR VOLT" of CONSULT
changes.

“FPCM DR VOLT” of CONSULT
changes as follows;

HI ... Approx. OV

LOW ... Approx. 3.7V

Hamess and connector
FPCM

* Dropping resistor

TANK F/TEMP SEN

Change the tank fuel temperature using CONSULT.

EC-67
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
* Ignition switch: ON
SELF-DIAG {Engine stopped) i
— A
RESULTS ¢ Displays the results of on board Objective system
diagnostic system.
* Ignition switch: ON * Harness and cohnector
(Engine stopped) Throttle valve: OFF * Throttle position sensor (Closed
® Throttle position sensor circuitis | opened throttle position)
CLOSED THROTTLE ;e:;ego‘:zg'}:;mt(t,"le[)'iEOpe”ed * Throttle position sensor (Closed
POSI POSITION” is ¥|:1e tost ilerm name throtile position) adjustment
for the vehicles in which idie is | Throttle valve:  Throtie linkage
selected by throttle position closed oN * Verify operation in DATA
consor) y trofie p MONITOR mode.
* Harness and connector
* |gnition switch: ON s Throttle position sensor
(Engine stopped} Range (Throttle » Throttle position sensor
THROTTLE POSI I o valve fully opened | More than )
* Throttle position sensor circuit is adjustment
SEN CKT . — Throttle valve [3.0V .
tested when throttle is opened fully closed) * Throttle linkage
and closed fully. y » Verify operation in DATA
MONITOR mode.
* |gnition switch: ON Out of N/P * Hamess and connector
(Engine stopped) " OFF ¢ Neutral position switch or Inhibitor
ositions
gCVHEISTEUT POS| # |nhibitor/Neutral position switch P switch
circuit is tested when shift lever is In N/P . ON * | inkage or Inhibitor switch
manipulated. n positions adjustment
* Ignition switch: ON
(Engine stopped) * Harness and connector
. . * Fuel
FUEL PUMP * Fuel pump circuit is tested by There is pressure pulsation on | FEZI pzmp rela
CIRCUIT checking the pulsation in fuel the fuel feed hose. p p y
. * Fuel filter clogging
pressure when fuel tube is
pinched * Fuel level
* |gniticn switch: ON
EGRC SOLV (Engine stopp_ed) o The sollenmd valve makes an o Hamess and connector
¢ EGRC-selenoid valve circuit is operating sound every 3 )
CIRCUIT . . * EGRC-sclenoid valve
tested by checking solenoid valve |seconds.
operating hoise.
* Ignition switch: ON * Harness and connector
COOLING FAN (Engine stopped) The cooling fan rotates and ¢ Cooling fan motor
CIRCUIT « Cooling fan circuil is tested when 9

cooling fan is rotated.

stops every 3 seconds.

* Cooling fan retay

EC-68
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® |gnition switch: ON — START
* Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and water
START SIGNAL temperature befaore cranking, and | Start signal: OFF — ON * Hamess and connector
CIRCUIT ’ ' * Ignition switch

average battery voltage, mass air
flow sensor output voltage and
cranking speed during cranking
are displayed.

PW/ST SIGNAL
CIRCUIT

* |gnition switch: ON
(Engine running}

* Power steering circuit is tested
when steering wheel is rolated
fully and then set to a straight line
running position.

Locked position ON

Neutral position OFF

* Harness and connector
* Power steering oit pressure switch
¢ Power sieering ofl pump

VEHICLE SPEED

* Vehicle speed sensor circuit is
tested when vehicle is running at

Vehicle spead sensor input
signal is greater than 4 km/h

* Harness and connector
Vehicle speed sensor

f10 k H \
SEN CKT a. speed of 10 km/h {6 MPH) or (2 MPH} * Electric speedometer
higher.
s oo o e ——
The timing light indicates th PHASE
IGN TIMING ADJ ing ignition timing with a timing © timing Tight Indicates the ( )

light and checking whether it
agrees with specifications.

same value on the screen.

Crankshaft position sensor {REF)
¢ Crankshaft position sensor (POS)

MIXTURE RATIO
TEST

s Air-fuel ratio feedback circuit
(injection system, ignition system,
vacuum system, etc.) is tested by
examining the front heated oxy-
gen sensor output at 2,600 rpm
under non-loaded state.

Front heated oxygen sensor
COUNT: More than 5 times
during 10 seconds

INJECTION SYS (Injector, fuel
pressure regulator, haress or
connector)

IGNITION SYS (Spark piug,
power transistor, ignition cail, har-
ness or connector}

VACUUM 3YS (Intake air leaks)
Front heated oxygen sensor cir-
cuit

Front heated oxygen sensor
operation

Fuel pressure high or low

Mass air flow sensor

POWER BALANGE

* After warming up, idle the engine.
* Injecior operation of each cylinder
is stopped one after another, and
resultant change in engine rota-
tion is examined to evaluate com-

bustion of each cylindet, (This is
only displayed for models where a
sequential multiport fuel injection
system is used.)

Difference in engine speed is
greater than 25 rpm before
and after cutting off the injec-
tor of each cylinder.

Injector circuit (Injector, harness or
connector)

Ignition circuit (Spark plug, power

transistar, ignition coil, harmess or

connector)

Compression

Valve timing

*

IACV-AACN
SYSTEM

¢ After warming up, idle the engine.

* |IACV-AAC valve system is tested
by detecling change in engine
speed when IACV-AAC valve
opening is changed to 1 step, 25
steps and 102 steps.

Difference in engine speed is
greater than 150 rpm belween
when valve opening is at 102
steps and at 25 steps.

Harness and connector

* |ACV-AAC valve

* Air passage restriction between
air inlet and IACV-AAC valve

* {AS (Idle adjusting screw) adjust-

ment
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTICN TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

EVAP (SMALL
LEAK)%

* After warming up, idle the engine
etc.

* EVAP system is tested by using
the evaporative gas pressure in
the fuel tank or engine intake
manifold pressure.

leak.

¢ EVAP control system has noc

¢ EVAP control system oper-
ates properly.

s Incarrect fuel tank vacuum relief
valve

* |ncorrect fuel filler cap used

* Fuel filler cap remains open or
fails to close.

* Foreign matter caught in fuel filler
cap.

* Leak is in line between intake

manifold and EVAP canister purge

control valve.

Foreign matter caught in EVAP

canister vent control valve.

* EVAP canister or fuel tank leaks

* EVAP purge line tube leaks

[ ]

[ ]

EVAP purge line rubber tube bent.

OChstructed or bent rubber tube to

EVAF control system pressure

sensor

EVAP canister purge control valve

EVAP canister purge volume con-

trol valve

EVAP canister purge control sale-

noid valve ’

* Absolute pressure sensor

& Tank fuel temperature sensor

* MAP/BARQ switch solenoid valve

* Obstrucied or bent rubber tube to
MAP/BARO switch salenoid valve

*: Always select “SINGLE TEST” with CONSULT when performing the “FUNCTION TEST".

EC-70
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE

CONSULT has two kinds of triggers and they can be selected by touching “SETTING"” in “DATA MONITOR"
maode.
1. "AUTO TRIG” {Automatic trigger):
® The malfunction will be identified on the CONSULT screen in real time.
In other words, DTC/1st trip DTC and malfunction item will be displayed at the moment the malfunc-
tion is detected by ECM.

DATA MONITOR can be performed continuously until 2 malfunction is detected. However, DATA MONI-

TCR cannot continue any longer after the malfunction detection.
2. "MANU TRIG” (Manual trigger):

e DTC/1st trip DTC and malfunction item will not be displayed automatically cn CONSULT screen even
though a malfunction is detected by ECM.

DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:
1. “AUTO TRIG”

* While trying to detect the DTC/1st trip DTC by performing the “DTC CONFIRMATION PROCEDURE",
be sure to select to “DATA MONITOR (AUTO TRIG)” mode. You can confirm the maifunction at the
moment it is detected.

* While narrowing down the possible causes, CONSULT should be set in "DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and harness in the “DTC CONFIRMATION PROCEDURE”, the moment a malfunction is found

the DTC/1st trip DTC will be displayed. (Refer to Gl section, “Incident Simulation Tests” in “"HOW TC &

PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".}
2. "MANU TRIG”
* |f the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to “MANLU
TRIG". By selecting "MANU TRIG” you can monitor and store the data. The data can be utilized for
further diagnosis, such as a comparison with the value for the normal operating condition.

[l seLect monTor ITEM | {[ seT Recorpivacono | | [ seT Recomome conp |

ECM INPUT SIGNALS IOCRCTII vavu Tric | | avto TR |IETNTRGIE
MAIN_ SIGNALS HI SPEED LONG TIME I one Tve

I |

| SELECTION FROM MENU | I

I | I

I | |
| |

I I |
I | |
I I |
I I |

{seTina ||  START
"SETTING" “AUTO TRIG" “MANU TRIG"
A malfunction can be A malfunction can nct be
displayed on “CATA displayed on “DATA
MQONITOR" screen MONITOR" screen
automatically if detected, automatically even if
detected.

SE