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Observe the folfowing precautions to ensure sale and proper

servicing.

Precautions for Supplemental Restraint System
“AIR BAG" and "“SEAT BELT PRE-TENSIONER"

The Supplemental Restraint System “Air Bag" and “Seatl beit
pre-lensioner’’, used along with a seat belt, help to reduce the
risk or severity of injury tc the driver and front passenger in a
frontal coltision. The Supplemental Restraint System consists
of air bag modules {located in the center of the steering whee!
and an the instrument panel on the passenger side), a seat
belt pre-tensioner, a diagnosis sensor unit, warning lamp, wir-
ing harness and spiral cable. Informaticn 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 personal injury caused
by unintentional activation of the system.

» All SRS elecirical wiring harnesses and connectors are

covered with yellow outer insulation. Do not use electricat
test equipment on any circuit related to the SRS,

General Precautions
o Do not operate the engine for an extended period of time

without proper exhaust ventilation

Keep the work area well venlilated and free of any flam-
mabte materials. Special care should be taken whean han-
dling any flammabie or poisonous materials, such as
gascling, refrigerant gas, etc. When working in a pit or
other enclosed area, be sure to properly ventilatg the area
betore working with hazardous materials.

Do not smoke while working on the vehicle

Gl-2

PRECAUTIONS

General Precautions (Cont'd)

e Before iacking up the vehicle, apply wheel chocks or other
lire blocks to the wheels to prevent the vehicle from mov-
ing. After jacking up the vehicle, support the vehicle weight
with safety slands at the points designated for proper Hit-
ing before working on the vehicle
These operations should be done on a level surlace_

e When removing a heavy component such as the engine or
transaxleftransmission, be careful notto lose yeur balance
and drop them. Also, do not allow them to strikel adjacent
parts, especially the brake tubes ang master cylinder

e Before starting repairs which do not require battery power,
always turn off the ignition switch, then disconnect the
ground cable from the battery to prevent accidental short
circuit.

e To prevent serious burns, avoid contact with'ho_l metat
parts such as the radiator, exhaust manifeld, tail pipe qnd
muffler. Do not remove the radiator cap when the engine
is hot.

e Before servicing the vehicle, protect fenders, upholstery
and carpeting with appropriate covers
Take cauticn that keys, buckies or buttons on your person
do net scratch the paint.

e Clean all disassembled parts in the designated figquid or
solvent prior o ingpection or assembly ) )

s Repiace oil seals, gaskets, packings, O-rings, locking
washers, cotter pins, self-locking nuts, elc. with new ones.

s Replace inner and outer races of tapered roller bearings
and needle bearings as a set. ) .

s Arrange the disassembled paris in accordance with their
assembled localions and sequence )

¢ Do not touch the terminals of electrical components which
use microcompulers {such as ECMs). )
Static clectricity may damage internal electronic compo-
neats
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PRECAUTIONS

General Precautions (Cont'd)

® After disconnecting vacuum or air hoses. atlach a tag to
indicate the preper connection,

® Use only the fluids and the lubricants specified in MA sec-
tior and HA section or their equivalents,

® Use approved bonding agent, sealants or their gquivalents
when required.

® Use tools and recommended special tools where specified
for safe and efficient service repairs.

¢ When repairing the tuei, oil, water, vacuum or exhaust
systems, check all affected lines for {eaks,

e Dispose of drained oil or the solvent used for cleaning
parts in an appropriate manner.

Precautions for Multiport Fuel Injection System
or ECCS Engine

e Belore connecting or disconnecting multiport fuel injection
system or ECM (ECCS control module) harness connector,
be sure to turn the ignition switch to the "OFF" position
and disconnect the 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 o eliminate
danger

® Be careful not to jar components such as ECM and mass
air flow sensor,

Precautions for Three Way Catalyst

If alarge amount of unburned fuel flows into the converter, the
converter lemperature will be excessively high. To prevent
this, follow the procedure below:

1. Use unleaded gasoline only. Leaded gasocline will seri-
ously damage the three way catalyst.

2. When checking for ignition spark or measuring enging
compression, make tests quickly and onfy when neces-
sary.

3. Do not run engine when the fuel tank level is low, other-
wise the engine may misfire causing damage to the con-
verter.

Do not place the vehicle on flammable material, Keep flamma-

ble material off the exhaust pipe and the three wday catalyst,

Precautions for Turbocharger

The turbocharger turbine revolves al extremely high speeds

and becomes very hot. Therefere, it is essential to maintain a

clean supply of oil flowing through the turbocharger and to

follow all required mainlenance instructions and operating

procedures.

For proper operation of the systemn, follow the procedure

beiow.

1. Always use the recommended cil. Foliow the instructions
for proper time to change the oi! and praoper oil level

2. Avoid accelerating enging ta a high rpm immadiately after
starting.

3. Y engine had been operating at high rpm for an extended
pericd of time, let it idie tor a tew minutes prior to shutting
it off.
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PRECAUTIONS

Engine Qils _

Profonged and repealed contact with uged engine pwi may
cause skin cancer. Try tc avoid direct skin cqntact with used
oil. If skin contact is made, wash thoroughly with scap or hand
cleaner as soon as possible

HEALTH PROTECTION PRECAUTIONS .

e Avoig prolonged and repeated contact with oils, particu-
larly used engine oils. ‘ ) ‘

L] Wle praotective clothing, including impervious gloves
where practicable. )

e Do not put aily rags in pockets ) .

e Avoid contaminating clothes, particularly underpants, with
oil. )

e Heavily soiled clothing and ofi-impregnrated footwear
should not be worn. Overalls must be cleaned rggularly‘

e First Aid treatment shouid be obtained immediately for
open cuts and wounds. '

e Use barrier creams, applying them beforer each work
period, to hetp the remaval of oil from the sl_xm'

» Wash wilh soap and water to ensure all oil is remqved
(skin cleansers and nail brushes will h'.alp)‘. Prep;rations
containing lanolin replace the natural skin oils which have
been removed. ) )

e Do not use gasocline, kerosine, diesel fuel, gas oil, thinners
or solvents for ¢leaning skin. . _ ‘

o If skin disorders develop, obtain medical advice without
delay _ )

& Where praclicable, degrease components prior to han
dling _

e Where there is a risk of eye contact, eye protectloq shogld
ne worn, for example, chemical goggles or fa'ce shields; in
addition an eye wash facitity should be provided.

ENVIRONMENTAL PROTECTION PRECAUTIONS

Burning used engine oil in small space heaters pr boilers can

be recommended only for units of approved design. The heal—‘

ing system must meet the requirements of HM InspecAtcrale E

Pollution for smali burners of less thgn 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 }hro_ugh aulhor|zed

waste disposal contractors to licensed waste disposal sites, o:

to the waste oil reclamation trade. If in doubt, contact the loca
i i i tacilities.

authority for advice on disposal

it is illegal to pour used oil an to the ground. down sewers or

drains, or into water courses ) )

The regulations concerning the pollution of the environment

will vary from country 1o country.
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PRECAUTIONS o HOW TO USE THIS MANUAL

Precautions for Fuel o ALPHABETICAL INDEX is provided at the end of this manual so that you can rapidly find the item

Unieaded premium gasoline with an octane rating of at teast and page you are searching for

95 AKJ {Anti-Knock Index) number {Research octane number « A QUICK REFERENCE INDEX, a black tab [e‘g‘ [BRIERE] p(ovided on the tirst page. You can quickly u
96). find the first page of each section by mating it to the section’s black tab.

CAUTION: e THE CONTENTS are tisted on the first page of each section.

Using a fuel other than that specified could adversely affect e THE TITLE is indicated on the upper porlio_n of each page and ;hows tlje part or syszgm. _ ol
the emission control devices and systems, and could aisc e THE PAGE NUMBER of each section consists of twe felters which designate the particutar section e
affect the warranty coverage valldity. and a number {e.g. "BR-5"}.

Under no circumstances shoufd a leaded gasoline be used, e THE LARGE ILLUSTRATIONS are exploded views (See below) and contain tightening torques, lubri- 3

cation points, section number of the PARTS CATALOG {e.g. SEC.440) and other information neces-
sary to perform repairs.

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

since this will damage the three way catalyst.

“Example”
SEC. 440

Pad retainer
(Upper side) 1~

il
o

il
=

/,pj 54 . 84 (5.5 - 6.5, 40 - 4T}

ﬂ £l
--Main pin
Pin hool 1o sliding portion

Inner shim

Toraue
member —.

.r Coppar washer

Q-2
a@ / \ ; (1.7 - 20, 12 - 14)
/ é i

Pad retainer
[Lower side) IFTR —

- - Brake hose
o (ﬁ@ N Air bleeder i
/‘ " . [@7-9@7-0951-55 84,
Quter shim f \ N hS Pin balt
b/ 4 \ Cylinder body [ 22 - 31 (22 - 3.2, 16 - 23)
Pad j \ N 98
Dust seal I8 y piston seal m

y
* Pistan
B (O : Nem igem, t1-ib) .
seRIseAnl T

e THE SMALL ILLUSTRATIONS show the important steps such as inspeclion, 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, etc. are presented in a step-by-step format where necessary.

1y

s
e

Gl-6 GI-7



HOW TO USE THIS MANUAL

HOW TO READ WIRING DIAGRAMS

e The following SYMBOLS AND ABBREVIATIONS are used:
[c] - Tightening torque M/T © Manual Transaxle/Transmission
[ =] © Shouid be lubricated with grease. AT o Automatic Transaxle/

Unless otherwise indicated, use Transmission

recommended mutti-purpase A/C . Air Conditioner

grease. P/S . Power Steering
3 Should be lubricated with oil. Tool . Special Service Tools
| #} Sealing point SAE © Society of Automotive Enginsers,
o Checking point Inc.
5] Always replace after every disas- ATF © Automatic Transmission Fluid

sembly, D, . Drive range 1st gear
ES P . Apply petroleum jelly D, : Drive range 2nd gear
. Apply ATF D, © Drive range 3rd gear
* © Select with proper thickness. D, © Drive range 4th gear
¥ © Adjustment is required. oo : Overdrive
SDS : 8ervice Data and Specifications 2, © 2nd range 2nd gear
LH, RH . Left-Hand, Right-Hand 2, : 2nd range 1st gear
FR, RR . Front, Rear 1, . 1Istrange 2nd gear

1, : Tstrange 1st gear
e The UNITS given in this manual are primarily expressed as the Sl UNIT (International System of Unit),
and alternatively expressed in the metric system and in the yard/pound system.
“Example"
Tightening torque:

59 - 78 N'm (6.0 - 8.0 kg-m, 43 - 58 fi-Ib}
¢ TROUBLE BIAGNOSES are inciuded in sections dealing with complicated components.
s SERVICE DATA AND SPECIFICATIONS are contained at the end of each section for quick reference

of data

.

The captions WARNING and GAUTION warn you of steps that must be followed to prevent personal
Injury and/or damage to some part of the vehigle.

WARNING indicates the possibility of personal injury if instructions are not fellowed

CAUTION indicates the possibility of component damage if instructions are not followed.

BOLD TYPED STATEMENTS except WARNING and CAUTION give you helpful infermation.
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Sample/Wiring Diagram - EXAMPL —
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HOW TO READ WIR!NG DIAGRAMS = HOW TO READ WIRING DIAGRAMS
Sample/Wiring Diagram — EXAMPL — (Cont'd)

OPTIONAL SPLICE Description

Opiional spi - T o - Number Item Description
ional sphce e e
. » This shows the condition when the system receives batltery posilive vollage
1 Fower condition
MIT models (can be operated)
AT models » The dauble tine shows that this is a fusible kink
2 Fusible link e The open circle shows currenl flow in and the shaded circle shows current
flow out o
— W
a Eusible Hink/luse location e This shows the Iocation of the fusible link or fuse in the lusible link or fuse
usible fin ocall ) .
i box See "POWER SUPPLY ROUTING' in EL section lor arrangement.
» The single line shows that this is a fuse [
4 Fuse e The open circle shows current flow in and the shaded circle shows currenl
{low out. -
B
5 Current rating » This shows the current rating ol the fusible link or fuse
» This shows that connecter (B3 is temale and conneclor (AT is male. o
s Connest » The G/R wire is located in the Al terminal of both connectors =
onnectors L
« Terminal No with an alphabet [At, BS, efc.) indicates that the connector is
SMJ conneclor Reter to Gi-16. ol
e This shows Ihat the system branches lo anolher syslem identilied by cell
7 System branch K
code [section and system)
) « The open circle shows that the splice is opticnal depending on vehicte appli- '
8 Optional splice
cation.
9 Splice » The shaded circle shows ihat the splice is always on the vehicle.
‘ » This arrow shows Lhat the circuit continues to an adjacenl page
10 Page crossing ) . i
» The A will match with the A on the preceding or next page
B — B
SGI858 11 Option abbreviation & This shows that the circuit is optional depending on vehicle application

This shows thal continuity exists between terminals 1 and 2 when the swilch
12 Swilch is in the A position. Continuity exists between terminals 1 and 3 when the
swilch is in the B poesition.

This arrow shows that the circuil conlinues to another page identified by cell
code.

13 Page Crossin . . o
9 'ne o The C will match with the C on another page within the system other than the
naxt or preceding pages.
14 Gel a This shows an internal representation of the relay. See "STANDARDIZED
slay RELAY" in EL section for detalls. .
» This shows that the connecior is connected to the body or a terminal with N
15 Connectors
bolt or nut.
16 Compenent name e This shows the name of a component.
17 Component box In wave » This shows that another part of the component is also shown on ancther
line page (indicated by wave ling) within the system o
o Connectoer terminal in component shows thati it is a harness incorporated
18 Agsembly parts

assembly

This shows the conneclor number

The leller shows which harness the cunnecier is localed

18 Gonnector numbar Example: M: main harness. See "HARNESS LAYOUT" in EL section to locale %
\he cannector A coordinate grid is included lor complex harnesses to aid in

localing connectors
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HOW TO READ WIRING DIAGRAMS HOW TO READ WIRING DIAGRAMS

Description {Cont’d)

Description {Cont'd)
CONNECTOR SYMBOLS

¥
Number ttem __Bescription ng:n?rfm terminal side Most of conneclor symbols in wiring diagrams are shown frem
® This shows a code for the color of the wire Gunnector symbel the terminal side.
B =~ Black BR = Brown .lﬁ e Connector symbols shown from the terminal side are
W = White OR -~ Orange [T 17] enclosed by a single line.
R = Red P = Pink = Singie line ¢ Connector symbols shown from the haress side are .
G = Green PU = Purpie Direction mark enclosed by a double line and foliowed by the direction
20 Wire colar L = Blue GY = Gray mark @ N
Y = Yellow S8 - Sky Blua Y
LG = Light Green CH = Dark Brown HS.
DG - Dark Green
When the wire color 15 striped, the base color is given first, foliowed by the View from harness side L
stripa color as shown below Connector symbol
Example: L/W = Biue with White Stripe e
» Connectors enclosed in broken line show that those belong to the same com- -
21 Common cormponent ponent Doudle ke
22 Gommaon connector ® The dotted lines betwgen terminals show that these tarmimais are parl of the Direclion mark FE
same connector.
® Arrow indicates electric current fiow. especially where the direction of stan- Connector @ 1
dard flow (vertically dewnward or horizentally from 1efl to right) is dillicult to H_s. i
22 Current flow arrow follow

® Adouble arrow "4 »' shows thal currenl can flow in either direction
depending on circuit operation

& Male and female terminals

— - Example i inals are shown in black
Oplion description » This shows a descriphion of the option abbreviation used on Lhe page . Connector gu'de_s for .male_ter-mlnrfl 5 a g .
- o — Male terminal and female terminals in while in wiring diagrams. i
25 Ground ® This shows lhe ground connection. @
. » This area shows the connector faces of the components in the wiring dia- :
26 Connector views Guide Wit
gram on the page v
® This shows the arrangement of fusible link(s) and luse(s}, used for connector
views of POWER SUPPLY RQUTING in "EL" seclicn B
27 Fusibla iink and fuse box The open square shows current How in, and the shaded square shows cur- Connector symbol Connector
rent flow out. Same meanings as the open and shaded circles in Number 2
and 4 above.
& This shows that more informalion on the Super Multipte Junction (SMJ) and
28 Reference L .
joint connectors exists. See Foldout Page in EL seclion for details
29 Shielded line e The line anclosed by broken line circle shows shieid wire. Female terminal
@ This shows the code for the color of the conneclor For code meaning, refer -
30 Connector color )
to wire color codes above (20).
1 Cell code L] T_his identities each page ol lhe wiring diagram by section, system and wiring Guide
diagram page number.
12 Groung ® The line spliced and grounded under wire color shows that ground fine is
spliced af the grounded cannector. Caonnector e
Connecror symbol sahe BT

GI-12
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HOW TO READ WIRING DIAGRAMS

Normaily open

- Hl

Normally closed

SGIBES
VEHICLE
SPEED
SENSOR
[TaTle o ]
o= ]
15]] SPEED
OMETER
Yia mmaw : Defectabie line
for DTS
= Non-detectable
YiG line for DTC
[26]
VSP

EcM
{EGCS CONTROL MODULE)

SGiA62

Description {Cont’d)
SWITCH POSITIONS

Switches are shown in wiring diagrams as if the vehicle is in

the “normal’’ condition.
A vehicie is in the "normal’ condition when:

ignition switch is “OFF",

doors, hood and trunk lid/back door are closed,
pedais are not depressed, and

parking brake is released.

DETECTABLE LINES AND NON-DETECTABLE LINES

In some wiring diagrams, two kinds of lines, representing
wires, with different weight are used.

A line with reguiar weight (wider line) represents a
“detectable tine for DTC (Diagnostic Treuble Code)’. A
"detectable line for DTC" is a circuit in which ECM (ECCS
control module) can detect its malfunctions with the
on-board diagnostic system.

A line with less weight (thinner line) represents a “non-
detectable line for DTC”. A “non-detectable line for DTC™
is a circuit in which ECM cannot detect its malfunctions
with the on-board diagnostic system.

Gl-14

HOW TO READ WIRING DIAGRAMS

Description (Cont'd)
MULTIPLE SWITCH

The continuity of multiple switch is deseribed in two ways as

shown below.

e The switch chart is used in schematic diagrams.
e The switch diagram is used in wiring diagrams.

Example

{SWITCH CHART)

WHFER SWITCH

{SWITCH DIAGRAM)

L)

OFF[INT|LC|HIT [WASH)

Q
O

Do W] —-

OO0

L

I
BwasH OFF

WASH

Both swilches are turned in
combination

Conlinuity circuit of wiper swilch

[&]

SWITCH POSITION CONTINUITY CIRCUIT
OFF 3-4
INT 3-4,6-6
Lo 3-6
H! 2-6
WASH 1-6

WIPER
SWITCH

SGIB7Y
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HOW TO READ WIRING DIAGRAMS

Description (Cont’d)
FOLDOUT PAGE
The foldout should be spread to read the entire wiring diagram.
Super multiple junction (SMJ)
in wiring diagram, connectors consisting of terminals havi i i
A e it Bacanml ing terminal numbers with an alphabet {(B1,
i connector numbers are shown in Reference Area, these connector symbols are not shown in Connec-

tor Area. For terminal arrangement of
tor Ares g t of these connectors, refer to the fold-out page at the end of this

Joint connector

Joint connector symbols are shown in Co i iri
nector ol nnector Area in the wiring diagram concerned. Fold-
also carries inside wiring layout together with such joint connector sympois. - Fold-out page

Example
Super Multiple Junction
. [SMJ)
[a1]8" )
e [o1E1[Fife F1]ef o1 fcafsi]a
M azlB2ic2] —eziF2(G 2]
02 c2[F2|E2[" Jc2|B2|az]
harness, A o2
i 2| dasjcs—Ealraled a3lrajeal—c3fealaz
a @ = 484 F4[G4 Ga|F4 B4|aq
]'L } '] lasle s F5lGs GslFs)
l {Engine 58 [ O ] -
room G| =
harness) I :j:: FGG_E EEE i
F7lc? G7iF7
B7(az
Aasscsmf__abc_s Garasalaca B8/an
laolealcal " lealrslca Goles|e ol colea]as
olaajco|op [eolFolcol ojrolenjop (colofao)

—BR —
{Main harness) {Engine roam harnaess) BA

SYSTEM ™ STARTING SYSTEM I
—

Diagram T,
C' Check

Check

SUPER MULTIPLE PUNCTION (SM3} JOINT CONNECTOR

Termingl Arrangement

¥

BlEET @

{35

T
BEEHH

R

Terminal Arfangement

———

Conpecter Area

v
Reference Area:

Refer to the foldout page for the terminal arrangement
of the connectors shown here in the “Reference Area™

e . n _ SGIBSQ—J
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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 Code Section Wiring Diagram Name
AACIV EC tACV-AAC Valve MAFS EC Mass Air Flow Sensor
ABS BR Anti-lock Brake System MAIN EC I‘él.a‘snr:’ower Supply and Ground
AIC, A HA | Auto Air Conditioner frevt S
AT, M HA  |Manual Air Conditioner METER gL |Speedometer, Tachamelar, Temp
and Fuel Gauges
AT AT Automatic Transmission - -
MIL, Data Link Connsctor For Con-
AIM EL Headlamp System MiL EC sult
ATIC EC__ | AT Sontral MIRROR EL  |Door Mirror
AUDIO EL Audia MULTI EL Multi-remote Gontret System
BACKIL EL |Back-up Lamp PIANT EL  |Power Antenna
BOOST EC  |Boost Pressure Sersor PNP/SW EC  |ParkiNeutrai Position Switch
CHARGE EL Charging Syslem POWER EL Power Supply Routing
CHIME EL Warning Chime PETISW - Power Steering Oif Pressure
CMPS EC Camshatt Position Sensor Switch
COOL/F EC Cooting Fan Control R/FOG EL Raar Fog Lamg
DEF EL Rear Window Delogger SROOF EL Sun Roof
DEF/S EC Rear Window Defogger Signal SRS RS Supplemantal Restraint Syslem
DIFF PD Difterential Gil Cooler S/81G €C Start Signal
DILOCK EL Power Door Lock START £L Starting System
oTRL EL Headlamp - Wilh Daytime Light STCPR/L EL Stop Lamp
System TAILL EL Clearance, License, and Tail
ECTS EC Engine Coclant Temperature Lamps
Sensor THEFT EL  |Theft Warning System
EGRCV EC EGR and canister Control Selenoid TPS EG Throttle Position Sensor
Valve
Turn Signal and Hazard Warning
N L
FIFOG EL Front Fog Lamp TURI El Lamps
FICD Eec {ACV-FICD Solenoid Valve VSS EG Vehicle Speed Sensor
FiPUMP EC | Fust Pump vTC EC | VTG Solenoid Valve
HILAME EL Headlamp—Withoul Daytime Light WARN EL Warning Lamps
System W Val ! Sol '
astegale Valve Gontro! Solenoid
H/SEAT EL Heated Seat WGV EC lyaive
HEAT RA  {Healer WINDOW | EL | Power Window
HLC EL Headlamp Washer WIFER EL Front Wiper and Washer
HO2$ EC  |Healed Oxygen Sensor WIP/R EL  |Rear Wiper and Washar
HORN L Horn, Cigarette Lighter, Clock
1GN/SG EC Ignition Signal
iLL EL lymination
INJECT EC Injector
Intar
INTIL EL ntarior. Spot and Trurk Room
Lamps
KS EC Knock Sensor
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Work Flow
T,
LISTEN TO CUSTOMER COMPLAINTS |- —— — —— — = — — — — — — — STEP 1
VERIFY THE SYMPTOM T e e e SYEP 2

SYMPTOM SIMULATION

Iy

[ NARROW THE POSSIBLE CAUSE ] _______________________ STEP 3

INSPECT THE CIRCUIT b— — — — — — — me m STEP 4
REPAR THE GIFCUIT | — — — == — — — = o e e e STEF 5
[ MAKE SURE THE CIRGUIT WORKS | — == = === —— = e m e mm STEP 6

SGIBIG

STEPR 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 good analysis
WHAT Vehicle Model, Engine, Transmission and the System (i.e. Radia).
WHEN Date, Time of Day, Weather Gonditions, Frequency.
WHERE Road Conditiens, Altitude and Tralfic 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 fest if necessary.
Verify the parameter of the incident.
If the problem can not be duplicated, refer to "incident Simulation Tests" next page
STEP 3 Gel the proper diagnosis materials together including:
POWER SUPPLY ROUTING
System Cperaticn Descriptions
Applicable Service Manual Sections
Identily where to begin diagnosis based upon your knowledge of the system operalion and the customer com-
ments.
STEP 4 Inspect the system tor mechanical binding, loose connectors or wiring damage
Determine which circuits and components are involved and diagnose using the Power Supply Routing and Har-
ness Layouls.
STEP 5 Repair or replace the incident circuit or cempanant,
STEP 6

Operate the system in all medes. Verity the system works properly under all conditions. Make sure you have
not inadverlently created a new incident during your diagnosis or repair steps.

Gl-18

HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

INTRODUCTION

sometimes the symptom is not present when the vehicle is brought in for service. Therefore, it is nec-

ry to simulate the conditions and environment » ‘ /i
$?§Sb¥e Found Diagnosis may be found. The following section illustrates ways to simulate the conditions/

environment under which the owner experiences an electrical incident.

Incident Simulation Tests

The section is broken into the six following topics:

Vehicle vibration
Heat sensitive
Freezing

Water intrusion
Electrical load
Cold or hot start up

@O

Get a thorough description of the incident from the customer. ft is important for simufating the condi-

tions of the problem.

VEHICLE VIBRATION

i ivi d or when engine is vibrating
The problem may occur or become worse while driving on a ro_ugh roa g
(idieF\}Ni!h AJC on). In such a case, you wili want to check for a vibration related condition. Refer to the

illustration below.

Connectors & harness

Determine which connectors and wiring harness would affect the electrical sys{gm.you are inspeclipg.
Gently shake each connector and harness while monitoring the system for the incident you are trying
to duplicate. This test may indicate a loose or poor électrical connection.

Hint

Connectors can be exposed to moisture. i is possible to get a thin film of corrosion on the connector
terminals. A visual inspection may not reveal this without disconnecting the.connectpr. It the prob!em
occurs intermittently, perhaps the problem is caused by cerrosion. It is a good idea to disconnect, inspect

and clean the terminals on related connectors in the system.

Sensors & relays

when the incident occurred. Ctherwise, only a No

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 relay.

Vibration test

Bend genily

Tap genily.

8G1339
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELEbTRlCAL INCIDENT

Incident Simulation Tests (Cont'd)

Posslble cause

Any prope entering tha

lerminal may enlarge —
the contact spring

opening creating an

intermittent signal.

Intermitient
signais
through
pierced
nsulation

Enlarged Normal Proper crimp  Insufation not

Wire strands
removed missing

DEFORMED (ENLARGED] FEMALE TERMINALS

DEFECTIVE INSULATION STRIPPING
Mate haff

Femate half
Locked terminal

>

i

— =

IE
i W =N '

[_u E kv : — Check for unlocked terminals by
ntocked terminal : puiling each wire at the end of
tHidden b tntermittent

Hi y wire sealj contact the connectar,

TERMINAL NOT PROPERLY SEATED

o

HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

SGledn
—

Connector Tester probe

Wht_ﬂ_n probin_g a connector it is possible to enlarge the contact
spring opening. it this occurs it may create an intermittent
signal in the circuit. When probing a connectar, use care not
to enlarge the opening. The probe of the Digital Multimeter
{DMM) may not fit into the connector cavity. in such cases
fr]ake an extension of a “T" pin and probe it from the harness
snsje of the connector. Most DMMs have accessory alligator
ctips. Slide these over the probe o allow clipping the “T" pin
for a better confact. if you have any difficulty probing a

terminal, inspect the terminal. Ensure you have not acciden-
tally opened the contact spring or pulled a wire loose.

Gl-20

Healing test

Heat gun

Do rot heal above BJ°C [140°F)

SGIB42

tncident Simulation Tests (Cont’d)

Engine compartment

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

¢ Connectors which are inaccessible for diagnosis probing.

o Connectors which may not fully be seated.

e Wiring harness which are not fong enough and are being
stressed during engine vibrations or rocking.

e Wires jaying across brackets or moving components.

e Loose, dirty or corroded ground wires.

e Wires routed too ciose to hot components.

To inspect components under the hood, start by verifying the
integrity of ground connections. {Refer to GROUND INSPEC-
TION described later.) First check that the system is properly
greunded. 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

improperly routed or improperly clamped harness can
become pinched during accessory installation. Vehicle vibra-
tion can aggravate a harness which is routed aiong a bracket
or near a screw behind or below the dash.

Under sealting areas

An unclamped ar loose harness can cause wiring to be
pinched by seal compenents {such as slide guides} during
vehicie vibration. If the wiring runs under seating areas
inspect wire routing for possible damage or pinching.

HEAT SENSITIVE

The owner's problem may occur during hot weather or alter
car has sat for a short time. 1n such cases you will want to
check for a heat sensitive condition.

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

Do not heal components aboeve 60°C (140°F). I incident occurs
while heating the unit, either replace or properly insulate the
component

Gl-21

B
L2



MAINTENANCE

&

SECTION M A -

EM

CONTENTS

CHASSIS AND BODY MAINTENANCE ..

PRECAUTIONS AND PREPARATION ... 2
Supplemental Restraint System (SRS) “AIR
BAG'" and “"SEAT BELT PRE-TENSIONER"..
Special Service Tools
Commercial Service Toal

PRE-DELIVERY INSPECTION ITEMS ...

GENERAL MAINTENANCE .............ccooooiin e

PERIODIC MAINTENANCE (Except for Europe)

PERIODIC MAINTENANCE (For Europe).....

RECOMMENDED FLUIDS AND LUBRICANTS
Fluids and Lubricants
SAE Viscosity Number

ENGINE MAINTENANCE.
Checking Drive Belis
Changing Engine Coolant....
Checking Cooling System. ..
Checking Fuel Lines
Changing Fuel Filter
Changing Air Gleaner Filter ...
Changing Engine Qit
Changing Qil Filter
Changing Spark Plugs ...
Checking Positive Crankcase Venhlallon
(PCV) System ... . OTT ¥
Checking Vacuurn Hoses and Connectinns ........... 17
Checking Vapor Lines...
Checking Heated Oxygen Sensor (HOZS)

LG

EC

Checking Exhaust System ...
Checking Clutch Fluld Level and Leaks
Checking Clutch System
Checking MIT Ol ...
Changing M/T Oil
Checking A/T Fluid
Changing A/T Fluid
Checking Propeller Shaft.....
Checking Ditferential Gear Oil
Changing Differential Gear Cif
Balancing Wheels ...
Tire Rotation............
Checking Brake Fluid Level and Leaks.....
Checking Brake Lines and Gables.............
Changing Brake Fluid ..
Checking Brake Boosler. Vacuum Hoses BE
Gonnections and Check Valve....
Checking Disc Brake ..
Checking Steering Gear and Lmkage
Checking Power Steering Fluid and Lmes e
Lubricating Locks, Hinges and Hood Latches......24 RS
Checking Seat Belts, Buckles, Relractors, "

Anchors and Adjusiers

RA

.23 87

SERVICE DATA AND SPECIFICATIONS (SDS).........25 BT
Engine Mainlenance .. e 28
Chassis and Body Mamtenance e 28

HA
EL

¥




PRECAUTIONS AND PREPARATION

Suppiemental Restraint System (SRS) “AIR
BAG"” and “SEAT BELT PRE-TENSIOCNER"”

The Supplemental Restraint System "Air Bag" and “'Seat belt pre-tensioner”, used along with a seat
belt, help to reduce the risk or severity of injury to the driver and front passenger In a frontal collision
The Supplemental_ Restraint System consists of air bag modutes (located in the center of the steeriné
wi'[eei anq on the instrument panel on the passenger side}, seat belt pre-tensioner, a diagnosis sensor
unit, warning lamp, wiring harness and spiral cable. Information necessary to servi'ce the system safeiy

is included in the RS section of this Service Manual.

WARNING:

e To avoid rendering the SRS inoperalive, which could increas
9 t ' e the risk of personal injury or death
in the event of a coflision which would result in air bag Inflation, all maintenance must be performed

by an authorized NISSAN dealer,

¢ Impraper maintenance, including incorrect removal and instaliation of the SRS, can lead to personal

injury caused by unintentional activation of the system.

e All SRS electrical wiring harnesses and connectors are covered with yeliow outer insutation. Do not

use electrical test equipment on any circult related to the SRS.

Special Service Tools

Tool number

Toot name Description
EG 17650301
Radiator cap tester
adapter

NT053
Kv10115800
Qil fiter wrench
85 mm (2.56 in) dia.

NTO0G

Commercial Service Tool

Tool hame Description

Spark plug wrench

e

16 mm
{0.83 1)

NTO4T

Wrench with a magnet to hold spark plug

MA-2
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PRE-DELIVERY INSPECTION ITEMS

Shown below are Pre-delivery Inspection ltems required for the new vehicle. it is recommended that
necessary items other than those listed here be added, paying due regard to the condltions In each

country.

Perform applicable items an each model. Consult text of this section for specifications.

UNDER HOOD — engine off

Radiator coolant level and coolant hose con-
nections for leaks

Baitery fluid tevel, specific gravity and condi-
tions of battery terminals

Drive belts tension

Fuel filter for water or dusts, and fuel lines
and connections for leaks

Engine oil level and oil leaks

Clutch and brake reservoir fluid level and
fluid lines for leaks

Windshield and rear window washer and
headlamp cteaner reservoir fluid level
Power steering reservoir fluid tevel and hose
connections for leaks

o ®r oo oo O O

ON INSIDE AND OUTSIDE

O Remove front spring/strut spacer (i applica-

ble)

O Operation of all instruments, gauges, lights

and accessories

[J Operation of harn{s), wiper and washer

[ Steering tock for operation

0 Check air conditioner for gas leaks

O Front and rear seats, and seat belts for oper-

ation

{1 All moldings, trims and fittings for fit and

alignment

3 All windows for aperation and alignment

I Hood, trunk lid, door panels for fit and align-

ment

O Latches, keys and locks for operation

0O Weatherstrips for adhesion and fit

O Headlamp aiming

O Tighten wheel nuts (Inc. inner nuls if applica-
ble)

[ Tire pressure (Inc. spare tire)

O Check front wheels for toe-in

0 install clock/voltmeter/room lamp fuse (If
applicable)

® install decdorizing filter to alr purifier {If
applicable)

® Remove wiper blade protectors {If applicable}

UNDER BODY

J Manual transmission/transaxle and differen-
tial gear oil level

[J Brake and fuel lines and oil/fluid reservoirs
for leaks

O Tighten bolts and nuts of steering tinkage and
gear box, suspension, propetler shafts and
drive shafts

® Tighten rear body bolts and nuts {(Models with
wooden bed only)

ROAD TEST

Clutch operation

Parking brake operation

Service brake operation

Automatic transmission/transaxle shift timing
and kickdown

Steering control and returnability

Engine performance

Squeaks and rattles

oo oo

ENGINE OPERATING AND HOT

(1 Adjust idle mixture and speed (and ignition
timing*1)

O Automatic transmission/transaxie fluid level

® Engine idling and stop knob operation (Diesel
only)

FINAL INSPECTION

O install necessary parts (outside mirror, wheel
covers, seat belts, mat, carpet or mud flaps)

{1 Inspect for interior and exterior metal and
paint damage

0O Check for spare tire, jack, tools (whee! chock),
and literature

[J Wash, clean interior and exterior

*1: Not required on models with a direct ignition
system
®: Not applicable on this model

MA-3
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GENERAL MAINTENANCE

General maintenance includes those items which should be checked duri

: > ms uring the normal day-to-da
operation of the vehicle. The_y are essential if the vehicle is to continue operating properly. The ownerz
can perform the checks and inspections themselves or they can have their NISSAN dealers do them for

a nominal charge.

ltem

Reference pages

QUTSIDE THE VEHICLE

The maintenance items listed here shou!é be pertormed from time to time, unless otherwise
specified.

Tires Chack the pressure with a gauge periodically when at a service station, inciuding the

spare, and adjust to the specified pressure if necessary. Check carefully for damage, culs or
excessive wear.

Windshield wiper blades Check for cracks or wear if thay do not wipe properly.

Doors and engine hoad Check that all doors, the engine hood, the trurk lid and back door oper-
ale properly. Alsc ensure that all latches fock securely. Lubricate if necessary. Make sure that

The §econda:y latch keeps the hood from opening when the primary laich is released. When driv- MA-24
ing in areas using road salt or other corrosive materials, check for lubrication frequently.

Tire rotatlon Tires shouid be rotated every 10,000 km (6,000 miles). MA-21
INSIDE THE VEHICLE

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

ing periodic mainienance, cleaning the vehicle etc.

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

are alt aperating properly and installed securely. Also check headlight aim. -
Warning lights and chimes Make sure that all warning lights and chimes are operating properly. —
Steering wheel Check for change in the steering conditions, such as excessive free play, hard

steering or strange noises. _

Free play: Legs than 35 mm (1.38 In)

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

relractors) operate properly and smoathly, and are inslalled securely. Check the belt webbing for MA-24
cuts, fraying, wear or damage.

UNDER THE HOOD AND VEHICLE

The maintenance items listed here shouwld be checked periodically e.g. each time you check the

engine oil or refuel.

Windshield washer fluld Check that there is adequate fluid in the tank. —
Engine coolant level Check the coolant level when the engine is celd. MA-12
Engine oll level Check the level after parking the vehicle on a level spel and turning off the

engine. MA-15
Brake and clulch fluid level Make sure that the brake and ciutch fluid level is between the
“MAX" and 'MIN lines on the reservoir. Ma-19, 21

Battery Check the !luid level in each cell. H should be between the "MAX" and “MIN" jines.

MA-4

PERIODIC MAINTENANCE (Except for Europe)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usags, additional or more fre-

quent maintenance may be required.

Perlodic maintenance beyond the tast period shown on the tables requires simllar malntenance.

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Parform either at number ol kilometers hm = 1,000 ! o2 % 40 W78 Relerence page
(mies) or months, whichever comes first (Miles x 1.000)  {D.6) ® @z 08 @) B0 68 142t (48)
Manths — 6 12 L] 24 30 36 42 48
ENGINE AND EMISSION CONTROL _ Underhood and under vehicle
Check drive belts for cracks, fraying, wear & tension X X MA-12
Change engine anti-freeze coolant (Ethylene glycot base) (LLC) X X MA-32
Check ¢ocling system X X X X MA-11
Check fuel lines X X MA-14
Replace ais cleaner filler {Viscous paper typalk X X MA-15
Change engine oil (Use API SE, SF, SG or 5H oll) & Every 5,000 km {3,000 milas} or & months MA-15
Change engine oil filter¥ {Use Part No. 15208-65F00) X X X X X X X MA-16
Replace tuel filterd X MA-15
Replace spark plugs {Use PLATINUM-TIPPED type) Every 100,000 km (60,000 miles) MA-16
Check vapor lines and heated oxygen sensor X X MA-$7, 18
CHASSIS AND BODY tnderhood
Thack brake, clutch & automatic transmission fluid level & % X X X % X % X MA-19, 20, 21
leaksd
Change brake fluid* X X MA-22
Check brake booster vacuum hoses, conneclions & check vaive X MA-22
Check power steering !luid & lines X X X X X X X X MA-23
Under vehicle
Check brake, cluh:f\ & axhau-st syslem:'. for proper attachment, X X X M X X XX MA-18, 21
lerka. cracks, chafing. abrasion, deterioration, otc.
Check oil Javel in manual transmission & difierential geard X X X X X X X X MA-19, 21
Check steering gear & linkage, axle & suspension parts & pro- . ‘ ‘ MA-20, 23
::uebl::;::it;anf;& drive shalt for damaged, joose & missing paris 4 x X FA-5, RAS, 7
Qutside and Inslde
Check wheel alignment. If necassary, rotate & balance wheals X x X X FM::‘
Check brake pads, discs & other brake components for waar, X X " % M x X X MA-22
deterioration & laaksk
Lubricate locks, hinges & hood lalch X X X X X X X X MA-24
Chack seat belts, buckles, retraclors, anchors & adjuster X X MA-24
Check .iuo\ brake, parking brake & ciutch for Iree play. sircke & X x X X " X % X CL-4, BR7. 23
oparation
See NOTE (1). RS-5

Air bag system

NOTE: (1) Inspect al the first 10 years and then every 2 years.

(2) Maintenance llems with %" should be pertormed more Irequently according fo “Maintenance under severe driving

condltions™.
Check: Check. Correct or replace if necessary.

MA-5
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PERIODIC MAINTENANCE (Except for Eur;);e)

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the precedin
vehicle is mainly operated under severe drivin
must be performed on the following items as
Severe driving conditions

A — Driving under dusty conditions

. %‘{J.ages ara‘:1 for normal operating conditions. ¥ the
conditions as shown below, more frequent mainten
shown in the table. 4 anee

B — Driv!ng repeatedly short distances
C — Towing a trailer
D — Extensive idfing
E  — Driving in extremely
adverse weather conditi i
: itions i
sither extromaly o o extromeny hioh or in areas where ambient temperatures are
(r; — gr!\l!ng in high hurrluidity areas or in mountainous areas
6 —Dr!v.rng In areas using salt or other corrosive materials
| Dr!v!ng on rough and/or muddy roads or in the desert
riving with frequent use of braking or in mountainous areas
Driving condition Malntenance item Maintanance Maintenance
- operation interval Relorence page
Alr cleaner liter Replace
Ma-1
A B C D Enging oil Replace More requently :
MA-15
ABCoOD Engine oil fiter Every 5,00 km
Reptace . MA-18
n - . : {3,000 milas) ¢r 3 months :
2 Bue! lllter. Replace Every 20,000 km MA-16
P rake fuid Replace {12,000 milas) or 12 months MA-21
¢ H A_u1om.alic & manual transmis- Every 40,000 km
sion oil & dilterential gear oil Replace {24,000 miles) or 24 months MA-18, 20, 21
. Stearing.gaar & linkage, axia &
suspansion pars & prapelter Check Every 10,000 km MA-20, 22
shaft & drive shafs {6,000 miles) or 6§ months FA-5 RA-S, 7
N c G H I Brake pads, discs & other brake
components GCheck Evary 5,000 km MA-22
G . . Lock, hinges & hood laich Lubricate (3,000 mites) or 3 morths MA-24

Maintenance operalien: Check = Cheack. Correct or replace if necassary

- MA-6

PERIODIC MAINTENANCE (For Europe}

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more fre-

quent maintenance may be required.

Perlodic maintenance beyond the fast period shown on the tables requires similar maintenance.

ENGINE OIL SERVICE

Abbreviations: R = Replace.

MAINTENANCE OPERATION

MAINTENANGE INTERVAL

Parform on kitomeler basis or on monih km x 1,000 0 0 3 40 50 &C o 8o ::‘l:eer-
basis i not driven 10,000 km (8,000 (Miles x 1,000) (&) (12 (18) [24) (30) (36 (42) 48] hage
miles) wilhin & year. Months 12 24 3 48 8 72 B4 9
{Engine cl! service] Engine compartment and under vehicle
Enging oll (Use APl 5G or SH il anly) R R R R ] R R R MA-15
Engina oit filter (Use Parl No. 15208-65F00) R R R R R R R R MA-16
NOTE: {1) Maintenance Items wiih "'%”' shouid be perf d more frequently ding to "Mal 1ce under 3 driving
conditlons™.
MAJOR SERVICE (Engine)
Abbreviations: A = Replace. | = Inspect. Correct or replace Il necessary. { I: At the specifiad mileage only
MAINTENANCE OPERATION MAINTENANCE INTERVAL
Months 12 24 36 48 Relerance page
. . . "
oot s Hona b om0 @ W
{Miles x 1,000) {18) {36) (54) (72)
Underhood and under vehicle
Drive belts Ses NOTE (1). L 1 1 MA-12
Engine anli-lreeze coolant {Ethylene glycol base) Sas NOTE (2). MA-12
Cooling systern [} 1 I i MA-13
Fuel tines | 1 MA-14
Air cleaner filter (Viscous paper typel¥ R R MA-15
Fuel titaré R MA-15
Spark ptug (Use PLATINUM-TEPPED type) [A) MA-16
Heated oxygen sensor (Except for Swedan) 3 | MA-1B
Vapor linas See NOTE (3] 1 1 MA-17

NOTE: {1) After 24 months or 60,000 km (36,000 mites), check every 12 months or 30,000 km (18,000 miles).
{2} Change at 60 monihs or 90,000 km (54,000 miles), then every 24 months or 60,000 km {36,000 miles).

(3} For Sweden perform al the frst 90,000 kim (54,000 mites), and then every 60,000 km (36,000 miles) or 24 months,

whichever comes firsl.

{4) Maintenance ltems with “4* ghould be performed more frequenily according to ‘“Malnlenance under severe driving

condltions®'.
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PERIODIC MAINTENANCE (For Europe)

MAJOR SERVICE (Chassis and Body)

Abbreviations: R = Replace. | = Inspect. Correct or replace if necessary.

MAINTENANCE OPERATION

Perform on month basis or on kilometer basis
il driven 30,000 km (18,000 miles) within g year.

MAINTENANCE INTERVAL

12 24 36 48
Relerence page

30 60 90 120

(18) (38) {54} i72)

Underhood and under vehicle

Brake & clutch oii level & feakw

| I 1 ' MA-19, 21
Automalic transmission luid (level & leakage)k 1 1 1 } MA-20
Braks fluid R R MA.22
Brake booster vacuum hoses, connections & check vafve ! | MA-22
Power stesring lvid & lines 1 1 1 ] MA-23
Brake & clutch system 1 1 I ! MA-1G, 21
Marual transmission & standard differential gear ofl {For faakage) % I 1 [ ! MA-19, 21
Steering gear & linkage, axle & suspansion parts, propelier shait & drive , MA-20, 23
shalt, exhaust systems RA-5, 7. FA-5
Ouiside and inside
Wheel alignment (if necessary, rolate & balance wheels) I 1 1 1 11:1
Brake pads, discs & other brake componentsk I I 1 | Ma-22
Headlamp aiming 1 1 | ! EL-64
Seat belts, buckies, retractors & adjuster H 1 | ! MA-24
Fool brake, parking braks 8 clulch (For Irae play, stroke & oparation) 1 I I Bl'il;-“za
Body corrosion Annually
Air bag system See NOTE (1. RS-5
NOTE: {1) Inspect at the first 10 years and then every 2 years,

(2) Malnlenance Hems wilh *“%*
conditfons’.

should be periormed more frequently according to

“*“Malnienance under severe driving

" PERIODIC MAINTENANCE (For Europe)

am——

pMAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on th

e preceding pages are for normal operating conditions. If the

iti i nce
hicte is mainly operated under severe driving conditions as shown below, more frequent maintena
vr:usl% be performed on the following items as shown in the table.

jvi i F — Driving in high humidity areas or in moun-
gevere driving conditions N D o
A — Driving under dusty congitions G - Driving in areas using salt or other corro-
B — Driving repeatedly short distances sive materials ‘
G - Towing a trailer H — Driving on rough and/or muddy roads or in
Do — Extensive idling the desert . .
£ — Driving in extremely adverse weather con- i — Driving with frequent use of braking or in
ditions or in areas where ambient temper- mountainous areas
ature are either extremely low or
extremely high
i Mairtenance Maintenance inlerval Rele:;r;c:
Driving condition Maintenance iem oparation
Englng cll service
Every 5,000 &m {3,000 MA-15
A B C D Engine oil Replace miles) or 6 manths
Engine oit lilter Replaca Every oil change MA-16
A B c D 4
Major service
MA-15
Air cleanar liHer Replace —
i Replace _
a - — ron T Replace Every 12 menths or 30,000 MA-21
Foo o - Prakeldd ? *m {18,000 miles)
i MA-20, 23
Stearing gear & linkage, axle & sus-
G H pension parts, propeller shall & drive Check FA.5, RAS, T
shaft, exhausi system
i Every 24 manths or 66,000 R 21
Automatic & manual fransmission & Raplace k:—. (;5 200 milon) MA-19. 20,
¢ H differential gear oil - —
i Every 6 months or 15 MA-22
c G H ! Brake pads, discs & othar brake Check 18,000 wlog)
A

components
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RECOMMENDED FLUIDS AND LUBRICANTS

Fiuids and Lubricants

Capacity {Approximata)

Recommended fluids and lubricants

Liter 'mp measure
Engine oil {Relill}
With oif lilter 3.7 3-1/4 qt
AP SFICC, SFICD, SE, 5G or SH'1
Without oil fifter 35 3-1/8 gt
i-f
Cooling system (with reservoir tairk) 6.2 5-1/2 ot Anti-freeze coolant (Ethytene giycol
base) or soft water
Manual transmission oil 2.4 4-1/4 pt APLGL-4°
Difterentia! carrier gear oil 1.8 3-1/8 pt API GL-5"
Automalic transmission fluid 79 7qt Genuine Nissan ATF or equivalent'2
Power steering fluid 0.9 314 gt Type DEXRON™

Brake and cluich fluid

For Europe

DOT3 or DOT4 (US FMVSS No. 116)°3
Except for Europe

BOT3 (US FMVSS No. 116)

Multi-purpose grease

NLGI Ne. 2 [Lithium soap base)

‘: For further delails, ses "SAE Viscasity Numbar'',
"2: For more information regarding suitable fAuids, con
“3: Never mix different type fluids {DOT3 and DOTY)

tact a Nissan dealership

MaA-10

SAE Viscosity Number

Dutside Temperature

Anticipated Betore Next Ol Change

Range

GASOLINE ENGINE DIL

ncqu

PR T

50

a0, 10W

10W-30, 16W-

Mot recommended
for sustained high
speed drlving

Outslde Temperature Range
Anlicipated Belore Next Ol Change

GEAR QOIL

°c

~29
J 75W 80W 75W-30
OW-90

e 5W-30 or 10W-30 is
driving conditions.

TIOODS
preferable regardless of L]
.
MA-11

Tigo03

For warm and cold areas: 7sw-90. tor lrar_ns-
mission and BOW-90 for differential carrier
are preferable. .

For hot areas: 90 is suitable for ambient tem-
peratures below 40°C (104°F).

iy

)
£y

Ol




ENGINE MAINTENANCE

Lack nut
Power steering
olf pump pulley

Alternator

pulley Crank

Adjusti

¥  Checking paimt

N T

.
iy 9 Adjust

Adjusting nut

Idler pulley

~AIC compressar
pulley

—~

pulley | gek nut

ing bolt ¢, 3 Adjust

SMATTEC

No naed to move

SMATTIC
é Radiator cap
: Ny
fﬂadiatcr drain plug
SMASI4C

’ -Water drain plug
e C' Engine
[
7 foo ront
Lodsen SMA7TBC
—————— .

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

2. Inspect drive belt deflections by pushing on the belt mid-
way between pulleys.

Adjust if belt deflections exceed the limit.

Belt deflection: Unit: mm {in)

Used beit deflection

Pow— Defiection of
Litwit e elctlon after new belt
adjustment
Alternator 11 {0.43) 7-8{028-031)|4-5(0.16 - 0.204

Air conditioner

compressor 7.2 5-6(020-024) | 6-7(0.24 - 0.28)
Power steeri 11 - _

¢ ring 15 (0,59} 12 9-10
oif pump (0.43 - 0.47} (0.35 - 0.39)
Applied pushing
force 98 N (10 kg, 22 ib)

Inspect drive belt deflections when engine is cold.

Changing Engine Coolant
WARNING:

To avoid being scalded, never change the coolant when the
engine is hol.

On this model it is unnecessary 10 move heater "TEMP" con-
trol lever or switch before changing the coclant. This is
because air mix door is in “"HOT"* position when ignition switch

is "OFF". (This applies to both automatic and manual air con-
ditioners.)

1. Remove radiator drain plug and radiator cap.
2

Remove reservoir tank, drain coolant, then clean reservoir
tank.

Instali it temporarily.
¢ Be careful not to allow coolant to contact drive belts.

3. Remove cylinder block drain plug, air relief plug and air
bleeder cap.

4. Install radiator drain plug and tighten cylinder block drain
plug securely.

5. Fill radiator and reservoir tank with water.

Air relief pfug is reinstalled once coolant spills from the air
relief hole during refill.

Then fill radiator and reservoir lank with water.
Air relief plug:
[3: 10 N-m (1.0 kg-m, 7 ft-Ib}
6. Reinstall radiator cap and air bleeder cap.

MA-12 -

B

ENGINE MAINTENANCE

Changing Engine Coolant {Cont'd)

WARNING:
NEVER OPEN
WHEN HOT

7. Warm up engine until cooling fan operates, then race
engine 2 or 3 times under no-load.
Make sure that air conditioner switch 15 “OFF"”.
8. Stop engine and wait until it cools down. _
9. Repeat step 1 through step 8 until ¢lear water begins to
drain trom radiator.
10. Drain water.
Apply sealant to the thread of dgrain plug.
18- 12 N-m (0.8 - 1.2 kg-m, 5.8 - 8.7 fi-ib}
11 Reinstal! reservoir tank.

Radintor

SMA1B2B

12. Filt radiator and reservoir tank with coolant up to specified

level fotlowing step 5 through step 8. _
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.
Coolant capacity (With reservoir tank):
6.2 £ (5-1/2 imp ql)

SMaA128

{Reservair tank capacity for “H' level is 1.8 { (1-5/8 Imp qt)‘.]
Pour coolant through coolant filier neck slowly to allow air in
system to escape.

13. #f necessary, add coclant. _

14. Start and warm up engine, then increase engine speed to
4,000 rpm. Check that radiator coolant level is not lowered,
and that no water noise is heard in heater core. It wa‘ter
noise is heard, bleed air by referring to “Refilling Engine
Coolant” in section LC.

\ 0301 -A
EG"BS‘____;LCGJAJ

Checking Cooling System

CHECKING HOSES

Check hoses for improper attachment and 1or_ 1eal_<s. cracks,
damage, loose connections, chafing and deterioration.

CHECKING RADIATOR CAP o
Apply pressure to radiator cap with cap tester to see if it is
satisfactory.
Radiator cap rellef pressure:
78 - 98 kPa . )
(0.78 - 0.98 bar, 0.5 - 1.0 kgicm?, 11 - 14 psi)

MA-13
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ENGINE MAINTENANCE

ENGINE MAINTENANCE

o

M Fuel hosa clamps

Checking Cooling System (Cont'd)

Pull the negative-pressure valve to open it. Check that it closes
completely when released.

CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system with cap tester to check
for leakage.

Testing pressure:

157 kPa (1.57 bar, 1.6 kg/cm?, 23 psi)
CAUTION:

Higher pressure than the specified value may cause damage
to radiator.

Checking Fuel Lines

Inspect fuel tines and tank for improper attachment and for
leaks, cracks, damage, ioose connections, chafing and deteri-
oration.

i necessary, repair or replace faulty parts.

CAUTION:

Tighten high-pressure rubber hose clamp so that ciamp 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 contlact adjacent parts.

Changing Fue! Filter
WARNING:

Betore remaoving fuel filter, release fuef pressure from fuel
line to eliminate danger.

MA-14

LHD models __-

Changing Fuel Filter (Cont’d)

1. Remove fuse for fuel pump.

2. Start engine.

3. After engine stalls, crank engine two or three times to
make sure that fuel pressure is released.

4. Turn ignition switch oft and install fuse for fuel pump.

5, Loosen fuel hose clamps.

6. Replace fuel filter.

e Be careful not to spill fuel over engine compartment. Place
a shop lowel to absorb fuel.

s Use a high-pressure type fuel filler. Do not use a synthetic
resinous luel filter.

s When tightening fuel hose clamps, refer o *“Checking Fuel
Lines".

Changing Air Cleaner Filler

Viscous paper type
The viscous paper type filler does not need cleaning belween
renewals.

Changing Engine Oil

WARNING:

e Be careful not 1o burn yoursel, as lhe engine oil is hot.

e Pralonged and repeated contact with used engine oil may
cause skin cancer; try to avold direct skin contact with
used oil. If skin contact Is made, wash thoroughly with
soap or hand cleaner as soon as possible.

1. Warm up engine, and check for ail leakage from engine

components.

Remove drain plug and oil filler cap.

Drain oil and refill with new engine oil.

Refill oil capacity (Approximate):
With oll filter change
3.7 £ (3-1/4 Imp qi)
Without oll tilter change
3.5 [ (3-1/8 Imp q1)

ZX )

CAUTION:

e Be sure to clean drain plug and Install with new washer.
Drain plug:
[O]: 2§ - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

e Use recommended engine oll.

MA-15
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ENGINE MAINTENANCE .-

Refill oll to "H" level
Do not overfill.

SMATSIC

Changing Engine Qil (Cont’d)
4. Check oil ievel,

5. Start engine and check area around drain plug and oil fil-
ter for oil leakage.

6. Rt_.m engine for a few minutes, then turn it off. After severai
minutes, check oil level.

2{3ofa turn

SMAZ298

Changing Oil Filter

1. Remove oil filter.

WARNING:

Be careful not to burn yourself, as the engine and the engine
oil are hot.

Tt)e oil filter is a small full-low cartridge type and is provided
with a relief valve.

Reter to LC section {"OIL FILTER").

2. Before installing new oil filter, clean the oil filter mounting

slurface on cylinder hlock, and coat the rubber seal of oil
filter with a littte engine oil.

3. $crew in the oil filter until a slight resistance is feft, then
tighten additionally more than 2/3 turn, '

4. Add engine oil.

Retfer to “Changing Engine OIl".

Changing Spark Plugs

1. Disconnecl ignition wires from spark plugs at boot.
Do net pult on the wire.

2. Remove spark plugs with 16 mm (0.83 in) spark plug

wranch.
Spark plug:
Standard type PFR6B-9
Hot type PFR5B-9
Cold type PFR7B-9
{C):20 - 29 N-m
(2.0 - 3.0 kg-m, 14 - 22 fi-1b)
MA-16

ENGINE MAINTENANCE

Wrench with a magnet
1o hoid spark plug

K,

16 mm
{063 In}

SEM294A

5 lines

SMAGTIB

—

iy

SMAD48

SMASITR

Changing Spark Plugs (Cont'd)
s Checking and adjusting plug gap are not required between
renewals.
s Do not use a wire brush for cleaning.
e It plug tip is covered with carbon, spark plug cleaner may
be used.
Cleaner air pressure:
Less than 588 kPa (5.9 bar, 6 kgfcm?, 85 psi)
Cleaning time:
Less than 20 seconds

Checking Positive Crankcase Ventilation (PCV)
System

Checking PCV valve

With engine running at idie, remove ventilation 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 immediately when a finger is placed over valve inlet.

Checking Vacuum Hoses and Connections

Check vacuum hoses for improper attachment and for leaks,
cracks, damage, loose connections, chafing and deterioration.

Checking Vapor Lines

1. visually inspect vapor lines for improper attachment and
for cracks, damage, loose connections, chafing anc¢ dete-
rioration.

2. Inspect vacuum relief valve of fuel tank fitler cap for
clogging, sticking, etc.
Refer 1o “EVAPORATIVE EMISSION SYSTEM" in EC sec-
tion.

MA-17
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ENGINE MAINTENANCE

YTMONITOR  YINO Falt [ ]

CAS-RPM (REF)
M/R F/C MNT

2000rpm
RICH

RECORD 1

SEFB18K

LHD models
Data link
cannector

T\ tor CONSULT

RHD models
Dala tink )\
connector "

for CONSULT

Accelerator pedat

SEFON2Q
L/
~ e
[ CHECK —
- ~
/EN
Malfunction indicator
lamp

Checking Heated Oxygen Sensor (H025)

Checking procedure

INSPECTION START l

l B}

Start engine and warm il up until water
temperature indicator points {0 the mid-
dle of gauge

AE®

1. See "M/R F/C MNT" in ""Data

. Run engine at about 2,000 rpm

moniter'” mode

for about 2 minutes under
no-load.
Maintaining engine at 2,000
rpm under no-load {engine is
warmed up sufficiently.},
check that the monitor fluctu-
ates between "LEAN" and
"RICH'" more than 5 times
guring 10 seconds.
1time RICH - LEAN -
RICH
2 times RICH — LEAN -
RICH —LEAN —
RICH .....
OR

SEF051PA

- Set “Heated oxygen sensor

]

o

monitor’” in the Diagnostic test
made 1l

{Refer to EC sectian,)

Run engine at about 2,000 rpm
for about 2 minutes under
no-load.

Maintaining engine at 2,000
rpm under no-load, check to
make sure that malfunction
indicater famp on the instru-
men?! pane! goes ON and QFF
mere than 5 times during 10

CHASSIS AND BODY MAINTENANCE

SMAZ11A

SMABA1B

SMATAIA

Fill to this ievel

SMA103

seconds.
NG
Check and adjustment
should be made by reler-
ring to {OLE SPEED/
INSPECTION END I IGNITION TIMING/IDLE
MIXTURE RATIO INSPEG-
TION in EC section
MA-18

Checking Exhaust System

® Check exhaust pipes, mutiler and mounting fer improper
attachment, leaks, cracks, damage, loose connections,

chafing and deterioration.

Checking Clutch Fluid Level and Leaks

e If fluid level is extremely low, check cluich system for

leaks.

Checking Clutch System

Check Hfuid lines and operating cylinder for "
attachment, cracks, damage, loose connections, chafing and

deterioration.

Checking M/T Qil

o Check oil tevel and for oil leakage.

Never slart engine while checking oil level.

Filler plug:

[O): 25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-1b)

Changing M/T Oil

1. Drain oil from drain plug and refill with new gear oil.

2. Check oil level.
Oil grade: APl GL-4
Viscosity:

See “RECOMMENDED FLUIDS AND LUBRICANTS".

Capacity: 2.5 [ {4-3/8 Imp pt)
Drain plug:

: 25 . 34 N'm (2.5 - 3.5 kg-m, 18 - 25 fi-Ib)
After retilling oil, leave MIT wnattended for about two minutes.
Then check oil level again following the above procedure. Add

oil it necessary.

MA-19
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CHASSIS AND BODY MAINTENANCE

HOT [50 - BO°C (122 - 176°F}]
- //////

Add oK

OK
Add"\<)\ . I
Ty

COLD [30 - 50°C {86 - 122°F)]
SATQTIEA

Check fluid for contamination.

SMAB530

‘ : Chack tightening torgue
SMADZ2B

Checking A/T Fluid

1. Warm up engine.

2. Check for fluid leakage.

3. Before driving, fluid leve! can be checked at tiuid temper-
atures of 30 to 50°C (86 to 122°F) using '"COLD"' range cn
dipstick. .

a. Park vehicle on level surface and set parking brake.

L. Start engine and move selector lever through each gear
position. Leave selector lever in P position.

Check fluid level with engine idling.

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

either range, add fluid to the charging pipe.

e. Re-insert dipstick inte 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 overfilf.

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

Re-check fluid level at fluid temperatures of 50 to 80°C {122

to 177°F) using "HOT" range on dipstick.

6. Check fiuid condition. If fluid is very dark or smells burned,
or contains friction material (clutches, band, etc.), check
operation of A/T. Refer to AT section for checking opera-
tion of AIT.

- oo

“

Changing A/T Fluid

1. Warim up A/T tluid.
2. Stop engine.
3. Drain AJT fluid from drain plug and refill with new A/T fluid.
Always refill same volume with drained fluid.
Ol grade:
Genuine Nissan ATF or equivalent.
Oil capacity (With torque converter):
7.9 £ (7 Imp qt}
Drain plug:
[C): 29 - 39 N'm (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
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.

Checking Propeller Shatt

Check propeller shaft and center bearing for damage, loose-
ness or grease leakage. If greasing points are provided. sup-
ply grease as necessary

Refer 1o PD section.

MA-20

CHASSIS AND BODY MAINTENANCE

SMADI12C

Filler phu

SMA25TA

Right front Right rear spare
pal
t:“"g: we
Radial
tire

=

Left front Left rear

SBR38C

Checking Differential Gear 0il

e Check oil tevel and for oil leakage.
Filier plug: 8
Q- 39p- 59 N-m (4 - 6 kg-m, 29 - 43 fH-ib)

Bl
. 18
Changing Differential Gear Oil '
1. Drain oil from draln piug and refill with new gear oil. -
2. Check ocil tevel. b
Oil grade: APl GL-5
iscosity: —
v scsoee “"RECOMMENDED ELUIDS AND LUBRICANTS™. &
Capacity:
p‘l.z -1.4 ¢ (2-1/8 - 2-1/2 Imp ) el
Drain plug:
o ssp- 59 N-m (4 - 6 kg-m, 29 - 43 f-1b)
6

Balancing Wheels

i i heel center. -
Adiust wheel balance using road w . 4
* V\]fheel patance {Maximum allowable unbalance):

Refer to $DS (MA-25).

)

Tire Rotation
e Do notinctude the T-lype spare tire when rotating the tires. g

Wheel nuts:
[UJ: 99 - 17 Nm {10.1 - 11.9 kg-m, 73.0 - 86.3 fi-Ib)

Checking Brake Fluid Level and Leaks
e |f fiuid ievel is extremely low, check brake system for
leaks.

Checking Brake Lines and Cables

e Check brake fluid lines and parkiqg brake c_ables fo;
improper attachment, leaks, chafing, abrasions an
deterioration, elc.

MA-21
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CHASSIS AND BODY MAINTENANCE

CHASSIS AND BODY MAINTENANCE

SMA280A

Changing Brake Fluid

1. Drain brake fluid from each air bleeder valve.

2. Refill until new brake fluid comes out from each air bieeder
valve. UUse same procedure as in bleeding hydraulic sys-
tem to refil{ brake fluid. Refer to BR section.

Refill with recommended brake fluid.

Never reuse drained brake fluid.

Never mix different type fluids (DOT3 and DOT4).

Be careful noi to splash brake fluid on painted areas.

Checking Brake Booster, Vacuum Hoses,
Connections and Check Valve

Check vacuum iines, connections and check valve for
improper attachment, air tightness, chafing and deterioration.

Checking Disc Brake

ROTOR
# Check condition and thickness.

Unit: mm (in}

Front Rear
Disc bre;ke 1ype OPF25V CL11H
Standard thickness 300 (1 181) .0 {0.354)
Minimum thickness 28.G(1.102) 8.0 {0.315)

SMADZ2A

SMA84TE

CALIPER
e Check for leakage.

PAD
e Check for wear or damage.

Unit: mm (in}

Front Rear
Disc brake iype E)PF-2-5V CLiH
Standard thickness 10.0 {0.394) G5 (0.374)
Minimum thickness o 2.0 {0.079)

MA-22

L —

C] - Chack greass leakage.

‘ - Check tightening lorque.

[ : Refer 1o ST section.

SMAS54C

£
e 5%
£ ;
T8 Zhaor o8

0K
M (122 - 176°F)
le— COLD:
oK

S5T457C

S5T456C

Checking Steering Gear and Linkage

STEERING GEAR
e Check gear housing and boots for looseness, damage or

grease leakage.
e Check connection with sleering column for looseness.

STEERING LINKAGE

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

Checking Power Steering Fluid and Lines

CHECKING FLUID LEVEL

Check fluid level with dipstick on reservoir cap. Use “HOT"”

range at Huid temperatures of 50 to 80°C {122 to 176°F). Use

“COLD"” range at fluid temperatures o1 0 to 30°C (32 to 86°F).

CAUTION:

» Do not overfill.

s Recommended fluid is Automatic Transmission Fluid type
“DEXRON™" or equivalent.

CHECKING LINES

Check lines for improper attachment, leaks, cracks, damage,
toose connections, chafing and deterioration.

MA-23
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CHASSIS AND BODY MAINTENAN(SE

Lubricating Locks, Hinges and Hood Latches

- MMAGGIA

Checking Seat Belts, Buckles, Retractors,
Anchors and Adjusters

CAUTION:
@ AMer any collislon, inspect all seat belt
biles, including r s and

other attached hardwares {l.e. guide
rall set). Nissan recommends to
repiace all seat beit assembllen in use
during & colllsion, unlass not damaged
and properly opersting efter minor
colision,
Also Inapect gsat bell assemblies not
In uss during a collislon, and replace i
damaged or Improparty operating.

e If any P 1 of aeat bait b
Is questionable, do not repaelr,
Repiace as sest balt assembly.

® if webbing iz cut, frayed, or damaged,
repiace belt assembly.

# HNever oll longue and buckle.

@ Use a genuine sest belt sssembly.

Check anchors for loase
meunting.

Check belts
for damage.

Check retractor
for smooth
operation.

¥

For seat belt pre-tensioner,
refer Io section AS.

Anchor bolt
43 - 55 N-m
{4.4 - 5.6 kg-m,
32 - 41 fi-ib) Check lunciion of buckles
and tongues when buckled
and released

MMAD93AA

MA-24

SERVICE DATA AND SPECIFICATIONS (SDS)

Engine Maintenance
INSPECTION AND ADJUSTMENT Spark plug

Platinum-tipped ype

Drive belt deflection

Unit: mm (in} Standard type PFREB-9
Used bell detlection Hot typa PFRSB-9
Deflection | Deflection ol Cold type PFR7B-9
Limil after new belt
adjustment
7-8 4-5 .
Alternator 190043 | 508. 031 | (016 -0.20) Cooling syslem

Unit: &Pz (bar, kg/em?, psi)

. . R 6-7
Air conditioner 028 5-86
20-0.24) | (0.24-028 75 - o8
compressy” 020 ) ¢ ! Radialor cap relie! pressure (0.76 - 0.98, 0.8 - 1.0, 15 - 14)
powar steering oil 15 (0.59) it - 12 9-19 :
pump ) (0.43 - 0.47) | (0.35-039) Cooling system ieakage testing 157 (157, 16, 23
N . pressure
Applied pushing 98 N {10 kg. 22 1b)
force
TIGHTENING TORQUE
Coolant and oif capacity ot e o o
it € (! il

tait ¢ Ume o) Qil pan drain plug 29-39 30-40 22-29

Gooiant (with resarvair tank] Approx. 7.0 (6-1/8) Spark plug 20 .29 20- 3.0 14- 22

ir L 1.8 (1-5/8) . .
Reservoir tank Camsha!l position sen- 8 07-08 51.58
Engina oil sor
With oil filtar change Approx. 3.7 (3-1/4) Crankshail pulley 142 - 152 14.5- 155 105 - 112
Witheul oil tilter change Approx. 3.5 (3-1/8) Timing belt tensicner 27 .99 23.30 16 .22

putley nut

Chassis and Body Maintenance
INSPECTION AND ADJUSTMENT Brake

Wheel balance

Unit: mm [in)

Disc brake
Dynémic 10 (0.35) Pad
Maximum affowatle | (8t rim fange) {Gne side) Standard thickness
unbalance § to7) OFF25V 10.0 (0.394)
Static g (oz) 20 (0.71) 2 o
CLIIH 9.5 {0.374)

Minimum thickness
OPF25V 2.0 (0.079)
CL1iH 2.0 (0.079)

Rator
Standard thickness
OPF25V 00 (1.181)
CL11H 9.0 (0.354)

Minimum thicknass

GPF25V 28.0 (1 102)

CL1IH 8.0 10315}

MA-25
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELcCTRICAL INCIDENT

Freezing test

A

¥

7
W,
AP

Solenoid

)
- Water in
connector

5Gl843,

Incident Simutation Tests (Cont’d)
FREEZING

I:fvs:f::smue; (mfayt indicate the incident goes away after the
winter time) fn such cases th

related to water freezin i ® wiring/ ey
o, g somewhere in the wiring/efectrical
Th

foretn;]eeagart‘v;?trgit;;odsr:p check for this. The first is to arrange

ve his car overnight. Make sure it wi

c:glrclj< (;nough to derqonstrate his complaint. LeaveI tvl:cle” g:t
parked outside overnight. In the morning, do a quick and thc:rt

Water intrusion test

$GIBdd
Electricel lond test
N

AIC

Rear m

window i i

defogger Light switch

SGla4s

ough diagnosis of th i

ough dia ose electrical components which could be

T .

frzizseerclc;rrl‘d method is to put the suspect component into a

roezer cag enough for any water to freeze. Reinstall the part

nto r an‘d check for the recccurrence of the incident. [f
Curs, repair or replace the component. '

WATER INTRUSION

;’:z&;e\i&aﬁ?aly occur only during high humidity or in rainy/
Snowy weall r. In such cases the incident could be caused b

r intrusion on an electrical part. This can be simul y
soaking the car or running it through a car wash iated by
Do not spray water directly on any electrical con;ponenls

ELECTRICAL LOAD

The inci .
he incident may be electrical load sensitive. Perform diagno-

th all accessories (l cludir 4] A [afe]
515 Wi .P'C, rear window defogge f

COLD OR HOT START UP

S]r; sg::ei:cc?si?rés an electrical incident may occur only when
started cofid. Or it may occur
) when th i
restarted hot shortly after being turned off. In these c:s:::rolz

may have to keep the i
ma p car overnight to make a proper diagno-
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Circuit Inspection

INTRODUCTION

In general, testing eiectrical circuits is an easy task if itis approached in a logical and organized method.
gefore beginning it is important to have all available information an the system to be tested. Also, get
a thorough understanding of system operation. Then you will be able to use the appropriate equipment

and foliow the correct test procedure.
vou may have to simutate vehicle vibrations while testing electrical components. Gently shake the wir-

ing harness or electrical component to do this.
OPEN
SHORT

A circuit is open when there is no continuity through a section of the circuit.

There are two types of shorts.
When a circuit contacts another circuit and causes the
normal resistance to change.

When a circuit contacts a ground source and grounds the
circuit.

4. SHORT CIRCUIT

2. SHORT TO GROUND

TESTING FOR “QPENS" 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 working know'edge of the system.
Inspection for opens

N.C. RELAY SOLENOID

Continuity check method

The continuity check is used 1o find an open in the circuit. The Digital Multimeter {DMM) set on the
resistance function will indicate an open circuil as over limit {OL, no beep tone or nC ohms 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.

1. Disconnect the battery negative cable.

2 Start at one end of the circuit and work your way 10 the other end. {At the fuse block in this exam-
ple)

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

4. Connect the other probe to the {use block (power) side of SW1. 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 A)

5. Connect the probes petween SW1 and the relay. Little or no resistance will indicate that portion of
the circuit has good continuity. f there were an open in the circuit, the DMM would indicate an over
limit or infinite resistance condition. (point B)

§. Connect the probes between the relay and the solenoid. Litlle or no resistance will indicate that por-
tion 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.
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Circuit Inspection (Cont'd)
Voltage check method

To help in understanding the diagnosis of open circuits please refer to the previous schemalic.
In any powered circuit, an open can be found by methadically checking the system for the presence of
voltage. This is done by switching the DMM to the voltage function.
1. Connect one probe of the DMM to a known good ground.
2. Begin probing at one end of the circuit and work your way to the cther end.
3. With SW1 open, probe at SW1 to check for voltage.
voitage; open is further 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 isfurther down the circuit than the relay
no voltage; open is between SW1 and relay (point B).
5. Ciose the relay and probe ai the solenaid.
voltage; open is further down the circuit than the solenoid
no voltage; open is between relay and solencid (point C}.
Any powered circuil 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

IGN “"ON”

< SW1 SCLENOID
—=
1 1 =
SHORT SHORT SHORT )
A B c
DMM
|Voltage checky = 56847

Resistance check method

1. Disconnect the battery negative cable and remove the blown fuse,

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

3. Connect one probe of the chmmeter 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; shert is between fuse terminal and SW1 (point A).
no continuity;, short is further down the circuit than SW1.

5. Close SW1 and disconnect the relay. Put probes at the load side of fuse termina!l 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 reiay.

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

Voitage check method

1. Remove the blown fuse and disconnect all loads (i.e. SW1 open, relay disconnected and solenoid
disconnected) 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
termina! {one lead on the B+ terminal side of the fuse biock and one {ead on a known gooed ground}

3 With SW1 open and the DMM leads across both fuse terminals. check for veltage.
voltage; short is between fuse block and SWT {point A}
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Circuit Inspection (Cont'd)

no voltage, short is further down the circult than SW1.

4. With SW1 closed, reiay and solenoid disconnecled and the DMM leads across both fuse terminais,

check for voltage. _

voltage; short is between SW1 and the relay (point 8).

no voltage; short is further down the circuit than the relay. _
5. With SW1 closed, relay contacts jumped with fused jumper wire check for voltage._

voltage; short is down the circuit of the relay or between the relay and the disconnected scle-

noid (point C).

no voltage; retrace steps and check power to fuse block,
GROUND INSPECTION S
Ground connecticns are very important to the proper operation of electr_ical and electronic curcu_lts,
Ground 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
‘IlEvl(;rckt?onically controlled circuits are very sensitive to proper grounding. A loose or corrqded ground can
drastically affect an electronically controlled circuit. A poor or corrodefi ground can easily affect the cir-
cuit. Even when the ground connection leoks clean, there can be a thin film of rusi on the surface.
When inspecting a ground connection follow these rules:
Remove the ground bolt screw or clip.
Inspect al! mating surfaces for tarnish, dirt, rust, etc.
Clean as required to assure good contact.
Reinstall bolt or screw securely. ‘ ‘ o
inspect for "add-on’’ accessories which may be interfering with the ground curcun.i
If severa! wires are crimped into one ground eyelet terminal, check for proper crimps. Ma_ke sure
all of the wires are clean, securely fastened and praviding a2 good g_round _pam. If multiple wires are
cased in one eyelet make sure no ground wires have excess wire insulation.

Do AL

|

Ground Inspection

Reinstall bolt (screw)
secureiy

Inspect maling surfaces
{or tarpish, dirl, rust, &ic.
Clean as required to
assure good contact,

Aemove bolt (screw).

SC31853
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Circuit Inspection (Cont’d)
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 circult 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
singfe strand of wire is not able to carry the current. The single strand will have a high resistance to the
current. This wil! 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 volimeter wilt indicate how many volts are being used to "'push” current through that part of the
circuit.

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

Symptom: Dim bulb or no operation

G {zero) ohm
rasistance
between switch
and bulb

Conpection with

high resistance
-
Ground Battery
———— [ —a— | Ground
SGig48

Measuring voltage drop — Step by step

The step by step method is most useful for isolating excessive drops in low vollage systems (such as
those in "Computer Controlled Systems").

Circuits in the “Computer Controlied 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 instaliation,
improper wire gauge or corrosion.

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

Gl-26

Circuit Inspection (Cont’d)

1. Connact the voltmeter as shown, starting at the battery and
working your way around lhe circuil

2. An unusually large voltage drop wilf indicats a componen! or
wire that needs to be repaired. As you can see the illystration
above, the poor connection causes a 4 volt drop.

\Battery Connection
with high
resistance

The chart that follows illustrates some maximum aflowable voliage drops. These values are given as a guideline, the exact value for each
SOmponen! may vary.

COMPONENT VOLTAGE DROP
Wire negligible <.001 volts
Ground Connections Approx. 0.1 volts
Switch Conlacts Approx. 0.3 volts

5GI854
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Circuit Inspection (Cont’d)

Relationship between open/short (high resistance) circuit and the ECU pin control NOTICE
System Description: When the switch is ON, the ECU lights up the lamp. The flow chart indicates work procedures required to diagnose
p_roblem_s effectively. Observe the following instructions before
Case 1 TERMINAL - 1 TERMINAL; 2 dlagnGSlng.

Monitoring Power susply a 1} Use the flow charl after locating probable causes of a
Swilch mp problem following the “Preliminary Check’ or the “Symp-

FUSE of lhBlSWItCh —=mm—— 1o light up " T,
Batlery ] = operation (ON/OFF) the lamp @ tom Chart". F Ry
! 2 & 2) After repalrs, re-check that the problem has been com-

-~ . 3 pletely eliminated. _—

gr;zﬁ. :‘uss btl.owsl‘ Short: FUSE blows ECU Short & Gpen Short: No prablem lF_!eler'to ('.:gmpgnelni Par:’s am:bH:rn_ess Cohnnectc:_r Locf:a-
operative lamp  when switch 15 ON Inoperative lamp Open: Inoperative famp ion for the Syslems described in each section for
Open: Inoperaive famp identification/location of components and harness connec-
High resistance: tors. LL
(Single strand) See below.* A 4) Refer to the Circuit Diagram for Quick Pinpoint Check.

It you must check circuit continuity between harness con-

Input-o B =
put-cutput vollage chart neclors in more detall, such as when a sub-harness is EG

[ein | item Condition | Voltage In case of high resistance used, refer to Wiring Biagram In each individual section
No. value [V] such as single strand [V) and Harnesleayoul in EL section for identification of har- e
| i ness conneclors. B
! Switch | Switch Battery Lower than battery voltage 5) When checking circuit continuity, ignition switch should be
ON voitage Approx. 8 {Examplel “OFF",
OFF Approx. O Approx. 0 6) S;;ore checking voltage at connectors, check battery velt-
z Lamp | Switch Battery Approx. 0 7} After accomplishing the Diagnostic Procedures and Elec-
onN voltage {inoperative lamp) trical Components inspection, make sure that all harness T
connectors are reconnected as they were.
| GFF Approx. O Approx. 0 ¥
The voltage value is based on the body ground. ' ’ Example
. H high resistance exists in the swich side circuit {caused by 2 single strand), terminal 1 does not detect batlery voltage. ECM
does not detect the switch is ON even if the swilch does turn ON. Therefore, the ECM daes nol supply power to fight up the lamp. | INSPECTION START
Case 2 \ﬂ .
I TERMINAL: 2 3 ;’_iﬂ .
AMINAL: 1 Monitori! NG . 1
L onitoring
2P Ground controi of the switch Switch CHECK POWER SUPPLY. | NG, | Check the following
Batte Lg @ 10 light up the lamp operation (ON/OFF) | = 1) Turn ignitien swilch “ON". items
v o o é ?) Check vollage belween lerminal (8 1) Harness continuity 28
’ and ground. betwean camshaft s
— — — — N — —»Battery voitage should exist. position sensor and
Short: FUSE blows. Short: Lamp stays ON Short: Lamp stays CON. Shart: N problem oK baltery B8
Open: Inoperative lamp  Open: Inoperative lamp {Same as the swilch ON}  Open: Inaperative lamp 2} ECCS relay-1 (See
Open:  Inoperative lamp paga EC-106.)
.- -=—— High resistance: See below 3} “BR" fusible link a7
Input-output voltage chart (Single strand) 4) Power source for
N L ECM (See page
Pin Item Condition Voltage in case of high resistance EC-104) HS
No. vatue [V] such as single strand (V] * 5} Ignition switch
1 Lamp | Switch Approx. 0 | Battery voltage -
o] ] {Inoperative lamp} E] NG ry
OFF Battery Battery voltage CHECK GROUND CIRCUIT. Check the following
voitage 1) Turn ignition switch “'OFF". items.
. E 2) Disconnect camshaft position sensor 1) Harness continuily
2 Switch [ Switch Approx, ¢ Higher than 0 harness conneclor, between camshaft
ON Approx. 4 (Example) 3) Check resistance between terminal position senser and £l
OFF Appriox. B Approx. 5 @) and ground ground
S i Ceuit 4
The vollage value is based on the body ground Resi:tance.‘ rely 00 2) Sg::rzg:‘;ﬂ;::eor
pproximalely
IF nligh resistance exisis in the switch side circuit {caused by a single strang). terminal 2 does not detect approx. OV, ECM does E£C-104.)
o PP
not detect the switch is ON even If the switch does turn ON. Theralcre, the ECM does nat control ground e light up the famp. lOK
SGIAGO-B
SGH49
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HOW TO FOLLOW FLOW CHART IN TROUBLE . .AGNOSES

HOW TO FOLLOW THIS FLOW CHART
{11 Work and diagnostic procedure

Start to diagnose a problem using procedures indicated in

enclosed blocks, as shown in the following example.

CHECK POWER SUPPLY.

1) Turn ignition switch “ON""

2) Check voltage between terminal (b}
angd ground,
Battery voltage should exist.

4—- Check item being per-
formed.

Procedure, steps or mea-
surement results

Measurement results

Required results are indicated in bold type in the corre-
sponding block, as shown below:
These have the following meanings:
Batlery voltage — 11 - 14V or approximately 12V
Voltage: Approximalely 0V — Less than 1V
Cross reference of work symbols in the text and

iHustrations

lilustrations are provided as visual aids for work proce-
dures. For exampfe, symbo! 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 an illustration [ .
(4] Symbols used in illustrations

Symbols included in illustrations refer to measurements or
procedures. Before diagnosing a problem, familiarize

yourself with each symbol.

Direction mark

Refer to "CONNECTOR SYMBOLS™ on GI-11.
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Key to symbols signifying measurements or procedures

Symbol

Symbol explanation

Symbel

Symbol explanation

DaComEL)

Check after disconnacting the connec-
{or to be measured.

Procedure without CONSULT

COMNEET

Check alter connecting the conneclor
ta be measured.

@n@

A/C switch is "OFF"".

G

insert key into ignition switch,

A/C switch is "ON'".

&

Turn ignilion switch 10 "OFF”
position

REC switch is "ON".

&3

Turn ignitien swilch to "ON™ position,

REC switch is "OFF""

Turn ignition swilch to “START" posi-
tion.

DEF switch is "ON".

Tyrn ignition switch from "OFF” 1o
"ACC" pesition.

VENT swilch is "ON""

ke

B

Turn igniion switch from “ACC" to
“QOFF" position.

Fan switch is "ON'". {Al any position
axcepl for “"COFF" position)

&

Turn ignition switch from "OFF" to
"ON" pesition.

A1 0| @) (BT (BY

&)

Fan switch is "OFF ",

s
“;
£

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

Apply fused baltery positive voltage
directly to components.

Do not start engine, or chaeck with
engine stopped.

Drive vehicle.

Start engine, or check with engine
running.

Disconnect batlery negative cable.

Apply parking brake

Depress brake pedal

Release parking brake.

Release brake pedal.

x

Check after engine is warmed up
sulfficiently.

o+

Depress accelerator pedal.

= She B 5

)

Voltage should be measured with a
volimeter.

Release accelerator pedal.

Circuit resistance should be mea-
sured with an chmmeter

Gurrent should be measured with an
ammeter.

@ | BE

Procedure with CONSULT

e
o )

o

[t owuecrond

¥]

Pin tarminal check for SMJ type ECM
and A/T contral unit conneclors.,

For detalls regarding the lerminal
arrangement, refer to the loldaul
page.

LT
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CONSULT CHECKING SYSTEM

Function and System Application

IDENTIFICATION INFORMATION

system is "'OK" or "NG"

Diagnostic tesl mode Function ECCS AT AR BAG®
This mode enables a technician to
Work support adjust some deviceé taster énc! m?re x _ _
accurately by foliowing the indications
on CONSULT.
Seli-di i It e
Selt-diagnostic results elf-diagnastic resuls can be read X X X
and erased quickly
Data monitar Input/Output data in the ECM can be X X .
read.
Diagnostic Test Mode in which CON-
. SULT drives some actuators apart
Active lest — —
ve from the ECMs and also shifis some X
paramelers in a spacified range.
ECM part number ECM part number can be read. X X —
Conducted by CONSULT instead of a
Function lest technician to determine whether each X — —

X: Applicable

* The existing program card (EE922) is applicable on

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

WARNING:

Lithium Battery Replacement

ly to driver's side air bag sysiem on vehicles oulside Europe.

Replace the lthium batiery with SANYO Efeciric Co., Lid., CR2032 only. Use of another battery may
present a risk of fire or explosion. The battery may present a fire or chemicat burn hazard if mistreated.
Do not recharge, disassemble of dispose of in fire.

Keep the battery oul of reach of children and discard used ballery conforming 1o the local regulations.

When ordering the below equipment, conlacl your NISSAN distribulor,

Checking Equipment

Tool name

Bescription

NISSAN CONSULT
A CONSULT unit
and accessories

3 Program card (EE 922)
(AE930}

NTGO4

* For Australia

Gl-32

Mocdel Variation

Applied madel
Bady type Engineg Dastinalion Axle Transmission F!ighl'-hand Left-tand drive
drive
5-speed M/T GEYARRF-UE4 | GBYALRF-UG4
Furope 4-gpeed A/T GBYARRA-UE4 | GBYALRA-UG4
—
5.speed M/T GBYARRF-UM4 —_
§ 2wD
Coupe SA20DET Australia asposd AT GEVARAAUNY —
Except Europe 5-speed M/T GBYARTF-UH4 | GBYALRF-UG4
and Austratia a-speed A/T | GBYARTA-UH4 | GBYALRA-UGH
Prefix and suffix designations:
G BY A R R F 514 U_ E 4
TTTTTTT
QOthers

Made!

Transmission

Grade
R : Base
T:8E

Steering side
L. : Lefi-hand drive
R - Right-hand drive

Axle
A : 2-wheel drive models

Engine type
BY ' SR20DET
Body lypa

G : Coupe

4 © 4 pasgengers

Destination

G : LHD

M : Australia

E *: RHD for Europe

H : RHD except for Europe and Australia

Fuel supply
U : Turbocharged

F : 5-speed manual
A : d-speed automalic
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IDENTIFICATION INFORMATIG\

[RE—

Identification Number

rl

/,;.

Tire placard {on the door)
{Except for Australig)

Vehicle identification numbar
{Chassis number)
Tire placard (on the console lid}
{For Australia}
Vehicie identification plata
Buiil date plate f_
tFor Auslrul(a)/_f = R y

5GIsg

VEHICLE IDENTIFICATION NUMBER ARRANGEMENT

For Europe
& JNI G 2] A 814 u 0 XXXXXX o>
Vehicle serial number
Stopgap {no meaning)
Destination
U : Eurape
Model
Axle
A 2-whes! drive models
Engineg typa
B : SR20DET
Body type
G Goupe
Manufacturer
JN1 : Nigsan, Passenger vehicle
Gl-34

IDENTIFICATION INFORMATION

Identitication Number (Cont’d)
For Australia and New Zealand

JN1 G 8 A 514 A 0 XXXXKX
T F‘| T Vehicle sertal number
Slopgap
Destination
A : Australia and New Zeatand
Model
Axle
A : 2-wheel drive models
Engine type
B : SR20DET
Body type
G : Coupe
Marnufacturer
JN1 : Nissan, Passenger vehicle
Except Europe, Austratia and New Zealand
G B A 514 — XXXXXX
Vehicle serial number
Model
Axle
A : 2-wheel drive models
Engine type
B : SR20DET
Body type
G Coupe
Gl-35
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IDENTIFICATION INFORMATION

Identification Number (Cont’'d)}

IDENTIFICATION PLATE

L UNE: O
o o e A
gn iy
O Nlomaemom & A& o
2 o & & w“
S & A
s

NISSAN MOTOR CO, LTO JAPAN

BEEABERENEY wiwmm |

Type

Vehicle identification number [Chassis number}
Model

Body color code

Trim color code

Engine model

Engine displacemnent

Transmission model

Axle model

LoD a W -

5G1315

ENGINE SERIAL NUMBER

MANUAL TRANSMISSION NUMBER

5Gieg2

FS5wWr1C

MGI032A

AUTOMATIC TRANSMISSION NUMBER

RE4RO1A

Gl-36

IDENTIFICATION INFORMATION

Dimensions
Overall length mm {in} 4,520 (178.0)
Qverall width mm (in) 1,730 (68.1)
Qverall height mm (in) 1,285 (51.0)
Front tread mm (in) +,480 {56.3)
Rear fread mm {in) 1,470 (57 .9)
Wheelbase mm {in} 2.525 (99.4)
Wheels and Tires
Road wheel

Stoel 1 16 x 6-1/2JJ

o8 16 % 4T°2
Aluminum 16 x §-1/2JJ
Offset mm {in} 40 (1.57), 30 (1.18)'2

Tire size (Conventionat)

Spare lire (T-type)'2

205/55R16 89V
T125/90016

*i. For Spare tire

2. For Spare lire (T-type) for Australia
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LIFTING POINTS AND TOW TRUCK TOWING LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand 2-pole Lift

. : WARNING:
WARNING: when lifting the vehicle, open the lift arms as wide as possible and ensure that the front and rear of the
¢ Never get under the vehicle while it is supported only by the jack. Always use safety stands to sup- vehicle are well balanced.
port the frame when you have to get under the vehicle. When setting the lift arm, do not aliow the arm to contact the brake tubes and fuel lines.
¢ Place wheel chocks at the front wheels when the rear wheels are raised and place wheel chocks at :
the rear wheels when the front wheels are ralsed. § Put the sil in the groove of the it pad (o prevent Wik
: _@_!g Lift pact the sill from deforming. Hf the pad does nof hava
CAUTION: : Silt ' 2 groove, prepare a suitable attachment with ona.
¢ Place a wooden or rubber block between safety stand and vehicle body when the supporting body ; N /j =8
Is flat. o
¢ Never place safety stand at the side member.
Le
Garage jack points
Note: E@
Lift-yp points
are the same a$
pantograph jack FE
points.
€L
T
sclr| AT

Preparation

Satety stand points:

SPECIAL SERVICE TOOLS

Use salely siand adapler Fit the lower side :
as shown for stable support 72 slll inte groove. ' Tool numbar FA
(Kent-Moore No.) Description
@ » Tool name iy
Attachment ‘ Lhi40886-0200

SST No. LM4519-0000 { — )
’ Board-an lift attachment

5
b=

8
o]

Safety stand elell:bk)

NTO01

LM4519-0000
L=
Safety stand atlachment

L]
3

NTDOZ2

Board-on Lift

CAUTION:
Make sure vehicle is emply when lifting.
\ = « The board-on lift attachment (LM4086-0200) set at front end  E1
R of vehicle shouid be set on the front of the sit under the
front door opening.

e Position attachments at front and rear ends of board-on Hift. [7%
Attachment

Attachment
(SST. No. LM4086-0200)

Side sill

AGIO6
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LIFTING POINTS AND TOW TRUCK TOW.IVNG

Tow Truck Towing

CAUTION:

+ Al applicable local laws regarding the towing operation
must be obeyed.

# it is necessary to use proper towing equipment lo avoid
possible damage to the vehicle during towing operation.
Towing Is in accordance with Towing Procedure Manual at
dealer.

s When towing with the rear wheels on the ground, release
the parking brake and move the gearshift fever to neutral
position (“N" position).

NISSAN recommends that vehicle be towed with the driving

(rear) wheels off the ground as illustrated

TOWING AN AUTOMATIC TRANSMISSION MODEL
WITH FOUR WHEELS ON GROUND OR TOWING WITH
FRONT WHEELS RAISED (With rear 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)
If the speed or distance must necessarily be greater, remove

the propeller shaft betorehand to prevent damage to the trans-
mission.

TOWING POINT

Always pull the cable straight out from the vehicle. Never pull
on the hook at a sideways angle.

Front

Towing hook

faar

GI-40

‘TIGHTENING TORQUE OF STANDARD BOLTS

Tightening torque (Without lubricant)
Bolt diame- Pitch
Grage Bo!'t size ter* e Hexagen head bollm Haxagon Hange l;gu

mm N-m kg-m fi-lb N-m kg-m =l

M6 6.0 10 5t 0.52 38 6.1 0.62 45

125 13 13 9 15 15 "

M8 80 10 1 1.3 9 16 6 12

15 75 25 18 29 3.0 22

ol M 106 125 25 26 19 30 39 22
175 42 43 kil 51 5.2 28

M2 120 1.25 45 4.7 34 56 57 a

M14 14.0 1.5 74 75 54 88 8.0 85

M6 60 18 8.4 0.86 62 10 1.0 7

1.25 21 2.1 15 25 25 18

M 8 1.0 22 2.2 18 26 27 20

15 43 4.2 30 48 4.9 as

m Mo 120 1.25 43 4.4 32 51 5.2 kL]
r 175 71 7.2 52 84 8.6 62

M1z 120 125 v 79 57 92 9.4 68
M1d 14.0 5 127 13.0 94 147 15.0 108

M6 6.0 1.0 12 1.2 9 15 1.5 11

1.25 23 3.0 22 35 3.8 26

M8 8o in 3 3.2 23 ar 1.8 27

15 50 6.0 43 70 7.9 51

s M0 100 125 ] 6.9 15 74 75 54
175 o8 10.0 n 118 12.0 87

2 120 1.25 108 11.0 80 137 14.0 101
M14 140 15 177 18.0 130 206 21.0 152

1. Speclal parts are excluded.
2. This standard is applicable ta bolls having the following

marks embossed on the boll head, ‘: Nomiral diameter

Grade Mark
M 6
4T JESTSRRR 4 _I_
T 7 Nominal diameter of boll threads (Unit: mm)
Melric screw threads
gT 9
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SAE J1930 TERMINOLOGY LIST

All emission related terms used in this publication in accordance with SAE J1930 are listed. Accordingly,

SAE J1930 Terminology List

new terms, new acronyms/abbreviations and old terms are listed in the following chart.

“**: Not applicable

NEW TERM

NEW ACRONYM /

ABBREVIATION OLD TenM
Air cleaner ACL Air cleaner
Baromelric pressure BARO
Barometric pressure sensor-BCDD BAROS-BCDD BCDD
Camshaft position CMP
Camshaft position sensor CMPS Crank angle sensor
Carburetor CARB Carburetor
Charge air cooler CAC Intercoolar
Closed loop CL Closed loop
Closed throttle position switch CTP switch Idle swilch
Ciuich pedal position switch CPP swilch Clutch switch
Continuous fuel injection system CFi system
Continuous Irap oxidizer system CTOX system
Crankshatt position CKP
Crankshalt position sensor CKPS -
Data link connector oLe

Data link connector for CONSULT

DLC for CONSULT

Diagnostic connector for CONSULT

Diagnostic test mode

DTM

Diagnostic mode

Diagnestic test mode selactor

DTM selector

Diagnostic mode selector

Diagnostic test mode |

DTM ¢ Mode }
Diagnoslic test mode Il DTM I Made Il
Diagnostic frouble code DTC Malfunction code
Direct fuel injection system OFI system
Distributor ignition system DI system Ignition timing contral

Early fuel evaporation-mixture heater

EFE-mixlure heater

Mixture heater

Early fuet evaporation system EFE system Mixlure heater control
ill::r:;rrc:ny erasabie programmable read onty EEPRCM .

Electronic ignition system El system lgnition timing controf
Engine controt modute ECM ECCS contral unit

Engine cooiant temperature ECT Engine temperature
Engine coolant temperature sensor ECTS Engine lemperaiure sensor
Engine madification EM

Engine speed RPM Engine speed

Erasagle programmable read only memory EPROM

Evaporative emission system

EVAP system

Evaporalive emission control system

Exhaust gas recirculation valve

EGR valve

EGR valve

Gl-42

SAE J1930 TERMINOLOGY LIST

SAE J1930 Terminoclogy List {(Cont'd)

** Not applicable

NEW TERM

NEW ACRONYM /
ABBREVIATION

OLD TERM

Exhaust gas recircutation control-BPT vaive

EGRC-BPT valve

BPT valve

Exhaust gas recirgulation conlrol-solenoid

valve

EGRC-solenoid valve

EGR control solenoid valve

Exhaust gas recirculation temperalure sensor

EGR temperature sensar

Exhaus{ gas lemperature sensor

Flash electrically erasable programmable

FEEPAOM
read only memary
Flash erasable programmable read only FEPROM .
memory :
Flexible luel sensor FFS
Flexible fuel system FF syslem
Heated Oxygen sensor HO25 Exhaust gas sensor
Idle air control system 1AC system Idle speed control

idte air control vaive-air regulator

IACV-air regulator

Air regulator

Idle air cortrot valve-auxiliary air control
valve

IACV-AAC valve

Auxiliary air control {AAC) vaive

Idle air control valve-FICD solencid valve

IACV-FICD solencid valve

FICD solenoid valve

idle air control valve-idie up control selenoid

|ACV-idle up control sole-
noid vaive

tdle up contro! selencid valve

valve
Idle speed control-Fi pot ISC-F! pot F! pat
Idle speed controt system ISC system
Ignition ¢ontret module 1CM ) o
Indirect fuel injection system IFI system o o
Intake air temperature sensor IATS Air temperature sensor
Detonation

:nzz: sensor KS Delonation sensor

n
Maifunction indicator lamp MIL Check engine light
Manifold absolute pressure MAP
Manifold absolute pressure sensor MAPS
Manifaid differential pressure MDP o
Manifold differential pressure sensor MDPS o
Manifeld surface temperature MST o
Manifold surface temperature sensor MSTS .
Manifold vacuum zone MVZ
Manitold vacuum zone sensor MVZS
Mass air flow sensor MAFS Air flow meter

Mixture control selenoid valve

MC solenoid vaive

Air-fuel ratio control solencid valve

Fuel injection control

Multiport fuel injection System MFI system

Neutral switch
Neulral position swilch
Non-volatile random access memory NVRAM

H{-dia 518

On-board diagnostic system OBD system Seif-diagnosi -
Open loop aL Qpen loop

Cataiysl
Oxidaltion catalyst 0c

Gl-43
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SAE J1830 TERMINOLOGY LIST .-

SAE J1930 TERMINCLOGY LIST

SAE J1930 Terminology List (Cont’d)

‘**: Not applicable

SAE J1930 Terminology List (Cont’d)

***: Not applicable

NEW ACRONYM /

NEW TERM ABBREVIATION OLD TERM

Oxidation catalytic converter system 0C system b

Oxygen sensor 0z2s Exbaust gas sensor

Park position switch Park switch

Park/neuiral position switch PNP switch Pari/neutral switch

Periodic trap oxidizer system PTOX sysiem

Powerirain control module PCM

Programmabie read only memory PROM

Pulsed secandary air injection control sofe-
noid vaive

PAIRC salencid vaive

AlV control solenoid valve

Pulsed secaondary air injection sysiam PAIR system Air induction valva({AlV) control
Pulsed secondary air injection vaive PAIR vaive Air induction valve
Random access memory RAM e

Read only memory ROM o

Scan too! sT

Secondary air injection pumg AfR pump

Secondary air injection system AIR system -

Sequential multiport fue! injection system SFl system Sequential fuel infaction
Service reminder indicator SRi e

Simultaneous multiport fuel injection system {*** Sirnuitaneous fuel injection
Smoke puff limiter system SPL system

Supercharger SC pe

Supercharger bypass SCB o

System readiness test SRT

Thermal vacuum valve ™Y Fhermal vacuum valve
Three way catalyst TWC Catalyst

Three way catalytic converter systermn TWC system i

Three way + oxidation catatyst TWC + 00 Catalyst

Three way + oxidation cataiytic converter sys-
term

TWC +0C system

I

Throttle body 11:] Throitle chamber
SPI body

Throttle body fuef injection system T8I system Fuetl injection control

Throttle position TP Throttle position

Throttle position sensor TPS Throttle sensor

Thrattle position switch TP swilch Throttle switch

Torque converter cluich sclenoid valve

TCC solenoid valve

Lock-up cancel sotenoid

Lock-up solenoid

Turbecharger TC Turbocharger
Vehicle speed sensgor V) Vehicle speed sensor
Valume air flow sensor VAFS Air flow meter

Gl-44

NEW ACRONYM /

NEW TERM ABBREVIATION OLD TERM
warm up oxidation catalyst WU-0C Calalyst
Wwarm up oxidation catalytic converter system |WU-OC system e
Warm up three-way catalyst WU-TWC Calalyst
Warm up three-way catalytic converter system [ WU-TWC system e
Wide open throttle position switch WOTP swilch Full switch
Gl-45
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PRECAUTIONS

Supplemenial Restraint System {SRS) “AlIR
BAG™ and “SEAT BELT PRE-TENSIONER”
The Suppiemental Restraint System “‘Air Bag" and "‘Seat Belt Pre-tensioner”
belt, help to reduce the risk or severity of injury to t
The Supplemental Restraint System consists of air
wheel and on the instrument panel on the passeng
sor unit, warning lamp, wiring harness and spira
safely is included in the RS seclion of this Servic
WARNING:
® To avoid rendering the SRS inoperative, which could incre
in the event of a collision which would resul
by an aulhorized NISSAN dealer.
® Improper maintenance, including incorre
injury caused by unintentional activation
e All SRS air bag electrical wiring harnes
tion. Do not use electrical test equipmen

. used altong with a seat
he driver and front passenger in a frontal collision.
bag medules {located in the center of the steering
er side), seat bait pre-tensioners, a diagnosis sen-

{ cable. Information necessary to service the system
e Manual.

ase the risk of personal injury or death
1 in air bag inflation, ail maintenance must be performed

ct removal and installation of the SRS, can lead to personal
of the system.

s$es and connectors are covered with yellow outer insula-
t on any circult related to the SRS.

Parts Requiring Angular Tightening

Use an angle wrench for the final tightening of the following
enqine parts:

e Cylinder head bolts

& Main bearing cap bolts

# Connecting rod bearing cap nuts

Do not use a torque value for #nal tightening.

The torque values for these parts are for a preliminary step.

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. Aiso, completely clean
any oil from these areas.

&)
ﬁ, r— Innar
side b.
e Be sure liquid gasket is 4.0 to 5.0 mm {0.157 to 0.197
Gracve

Apply a continuous bead of liquid gasket to mating sur-
faces. (Use Genuine Liquid Gasket or equivalent.)
Bolt hole in} wide {for oil pan).
e Be sure liquid gasket is 2.0 to 3.0 mm {0.079 to D.118
in} wide (in areas except oil pan).
Apply liquid gasket to inner surface around hole perime-
ter area.
(Assembly should be done within 5 minutes after coating.)

Wail at teast 30 minutes hefore refilling engine oif and
engine coolant.

SEM3TIC c.

AEMO14
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PRECAUTIONS

@

(dentification mark of
sodium-filled exhaust valve

SEMBBSE

Black iron color Silver calor

Unit: mm (in) SEMA59C

o e g s € ot

—

40 mm (1.57 in)

SEMIBOC

Special Cautions to Ensure the Safe Disposal of
Sodium-filled Exhaust Valves

The handling and disposal of sodium_wfilled exhaust v_a_lves
requires special care and consideration. Under condltlc;;:
such as breakage with subsequent exposure to water.h. ©
sodium meial will react viotently. The sodium metal, \A:jjc
lines the inner portion of the exhaust valve_:. forms so ;;Jlr:
hydroxide, Also, it releases hydrogen gas which may resu

an explosion or fire.

A sodium-filled exhaust valve is identified on the top of its
stem as shown in illustration.

DEALER DISPOSAL INSTRUCTIONS
UTION: . ]

SA Use approved shaller-resistant eye protection when per
forming this procedure.

o Perform this and all subsequent disposa! waork procedur'es
in an open room, away from flammable liquids. Kee.p a fire
extinguisher, rated at least 10 ABC, in close proximity le
the work area. -

e Be sure to wear rubber gloves when performing the fol
lowing operations. )

1. Clamp valve stem in a vice. . 1

i - d surface. To cu
. The valve has a specially-hardene _ '

? :;lrough it, first remove a half-round section, z?pproxlmgte¥y
30 mm (1.I18 in) long. Use an air-powert_ed grinder until thel
biack iron color is removed and the silver-colored meta
appears.

imately halt the diam-
. Use a hacksaw to cut through approxim |
: eter of the valve stem. Make the serration at a point 40 mm
{1.57 in) from the end of the stem.

EM-3
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PRECAUTIONS

sevascl

-

Bucket
{Such as 20 ¢ cil can)

SEM309D

Special Cautions to Ensure the Safe Disposal of
Sodium-filled Exhaust Valves (Cont'd)

4. Cover the serrated end of the valve with a large shop

lowel. Strike the vaive face end with a hammer, separat-
ing it into two pieces.

Fill a bucket (such as a 20 € oil can) with at least 10 [ (2-1/4
Imp gal) of water. Using a pair of large tweezers, carefully
place the already-cut (serrated) valves into the water one
at a time. Quickly move away at least 2.7 m (9 ft]. Place the
valves in a standing position as shown in the figure. This
allows complete reaction of the sadium with the water. The
major porticn of the resultant chemical reaction lasts 1 to
2 minutes. After the bubbling action has subsided, addi-
tienal valves can be placed into the water. Wait until each
subsequent chemical reaction subsides before placing
additional valves into the water. However, no more than 8
valves should be placed in the same 10 ¢ (2-1/4 Imp gal}
amount of water. The complete chemical reaction may take
as long as 4 to 5 hours. Remove the valves using a set of
large tweezers after the chemical reaction has stopped.

Alterwards, the valves can be mixed with crdinary scrap
metal.

CAUTION:
& Make sure the resultant (high alkalinity) waste water does

not contact your skin. If the waste water does contact you,
wash the conlacted area immediately with large quantities
of water.

Check country and local regulations concerning any chem-
ical treatment or wasle waler discharge permits. These
may be required to dispose of the resultant (high alkalin-
ity) waste water.

EM-4

PREPARATION

Special Service Tools

Too! number
Tool name

Description

5T05015000
Engine stand assembly
@ 8705011000
Engine stand
@ 5705012000
Base

NT042

Disassembling and assembling

KV10106500
Engine stand shaft

NTGZB

®V10115300
Engine sub-attachment

NTOOS

ST10120000
Cylinder head bolt
wrench

NT583

Lopsening and tightening cylinder head
bolt
a; 13 (0.51) dla.
b: 12 {0.47)
e 10 {0.39)
Unit: mm (in)

K\V10116200

Valve spring

comprassor

O KV10115800
Attachment

NTD22

Disassembling valve mechanism

KV10109250

Valve spring

compressor

@ KV1010921C
Compressor

@ KV10109220
Adapter

3 KV10111200
Adapter {Useless)

NT536

Disassembling valve mechanism

EM-5
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PREPARATION

*: Spacial toel or commercial equivalent

Special Service

Tools (Cont’d)

PREPARATION

Tool number

Tool name Desecription
KV 10115600 Installing valve oil seal
Valve oil seal drift

Intake Exhaust

4 side A Side B
Slde A Side B
b - Side A
- Side B 7 20 (0.79) dia. a: 20 (0.79) dia.
| Se—

NT&03

b: 13 (9.51) din.
c: 10.9 {0.406} dla.
d: 8 {0.31) dla.

e 10.7 {0.421)

t: 5 (0.20)

b: 14.2 (0.559) dla.
c: 11 {0.43) dls.
d: 8 (0,31} dia.
@ 10.7 (0.421) dls.
I 5 (0.20}
Unil. mm (in)

KV10115700
Dial gauge stand

NTD12

Adjusling shims .

EMO03470000
Piston ring compressor

NTO44

Installing piston assembly into cylinder

bore

KV10107400

Piston pin press stand

® KV10107310
Center shait

@ ST13040020
Stand

@ $T13040030
Spring

@ KV10107320
Cap

(8 ST13040050
Drift

NTD13

(it

Disassembling and assembling piston

pin

ED 18800000
Compressicn gauge set

NT&26

Kv10111i00
Seal culter

NT046

Removing ail pan

EM-6

Special Service Toels (Cont'd)

Yool numyer

Description
Toel name
i 1 liguid i
W539930000 Pressing the tube of liguid gasket
Tube presser
o
(]
NTDS2
i ing bolis for bearing cap, cylinder
KV10112100 Tightening ¥
head, elc.
Angle wrench
NTO54

ST16610001
Piked bushing puller

NTO4S

Remaving piiot bushing

EM-7
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OUTER COMPONENT PARTS

¥
1

SEC. 111-118-140.147.148-150-163-164 [UJ 2.9 - 3.8 (0.30 - 0.39, 2.2 - 2.8)\§

SEC. 220-223-226
il

[ 5.1 - 65
(0.52 - 0.66, 3.8 - 4.8)

[C} 21 - 26 (21 - 27, 15 - 20)

5
[C] 16 - 21 (16 - 2.1, 12 - 15) -
[C] 18 - 21 (1.8 - 21, 13 - 15}
4@1
I
5T
J ; Bl
‘ RT3 2
@/@ e N
.6 - 6.1,
, B
-
[0} 45~ 60 (46 - 6.1, 33 - 44)
[C)at-4232-43 23 -31) / — &7
[C] 31 - 42 (32 - 4.3, 23 - 31) S &
Q
) [0 45 - 60 (46 - 6.1 33/44) e/
: N-m (kg-m, {t-Ib) - 2o - s
3 - Apply liquid gasket. (C) 16 - 22 (1.6 - 22, 12 - 16) F1S
SEMBTOE 1BV
M Ignition colil (@ Qil pressure switch i3 Thermostat o
A
@ Spark plug Qil filter G4 Thermostat housing i
® intake manifold collector sup- (@ Oil filter bracket 5 Knock sensor
port d) Alternator adjusting bar 48 Blow-by control valve 21
@ EGRC-BPT valve @ Alternator bracket @ VTIC solenoid valve -
&  Intake manifold support @@ Water outlet
® Oil cooler LA
e
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PREPARATION

Commercial Service Tools

Tool name

Description

Spark plug wrench

Remaving and installing spark plug

NTDA7
Valve seal cutter set Finishing valve seat dimensions
NTO4a
Piston ring expander Removing and installing piston ring
NTO30
Valve guide drift Removing and inslalling valve guide
ab
Intake a = 9.5 mm (0.374 In) dia.
b = 5.0 mm (0.197 in) dia.
Exhaust & = 105 mm {0.413 In) dia.
NTO1S b = 6.0 mm ((.236 In} dia.
Valve guide reamer Reaming valve guide (3} or hole for
oversize vaive guide (2
(D Unit: mm (in)
2;/ g, 3,
ds 218 10.175
@ Intake 6.0 (0.228) (5.4006)
11178
7 .
Exhaust 4 {0.276) (0.4400)
NTO16
Frori oil seal drift installing front oil seal
a = 75 mm {295 In) dia.
NTO49 b = 45 mm {1.77 In} dia.
Rear oil seal drift Installing rear oil seal
@@
a
a = 110 mm {4.33 in} &la.
NTi49 b = 80 mm (3.15 in) dia.

EM-8

OUTER COMPONENT PARTS

SEC. 111-118:149.147-148-150-163.164  [0J]) 2.9 - 3.8 (0.30 - 0.39, 22 z.s)\?

5.1 -65
23.226 /‘ch {0.52 - 0.66, 1.9 - 4.8}
SEC. 220-223- ;ﬁ;}@

T . @T A

[O) 25 - 34 (25 - 35,13 - 25)
i@ %ﬁ]

O-ring 5:0

.29 {20 - 3.0, 14 - 22)

O] 21 - 26 (21 - 27, 15 - 20)
[UJ 16 - 21 (1.6 - 2.1, 12 - 15} 1

[} 18 -21 {18 - 21,13 - 15:—\

i N ‘ ?
17} 37 - 50 (0.38 - 0.51, 27 - A7)
! %\[Uj 'si . 44 (35 - 4.5, 25 - 23)

% o Orring €24

16 - 21 U Gasl‘cel IX]
(1.6 -21, 12 -15) Q |
\\ - Q-ring ‘:‘
6 ¥ i

45 - 60 R 16 - 19

@*‘ﬁt%; PSP & R A

O a1-a232-4223-31) —/

[O]31-4232-43,23-31)

) Nem tkg-m. fieibi [C] 45 - 60 {4.6 - 61,33 - 44)

16 -22 (16 - 22,12 -1§)
Q Apply liquid gasket

SEMSTOE

Ignition coil (# Oil pressure swilch @ Thermostat o
g T S Dt wos Qi
® g‘;?lke aniiold ealector sup” % g::;::z:ok:r:;:]:silng bar 5 Blow-by cor?;rol :le;ve
@ EGRC-BPT valve i Alternator bracket @ VTG solenoid va
(8 Inlake manifold support iy Water outlet
8 Oil cooter

EM-9
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OUTER COMPONENT PARTS

SEC. 118-140-223 ()18 - 21 (1.8 - 21, 13 - 15)

Aﬂ/@ 84 - 10.8 {0.86 - 1.1, 6.2 - 8.0)
&

18 -21 (1.8 - 21, 13 - 15)

Gasket ’B

[0 21-2
(2.1 - 27, 15 . 20)

P :
U} 23 - 20 23 - 30, 17 . 29)

* Throttle body
bolts

(1.8 to 22 kg-m,
Tighten in © 13 1o 16 ft-ip).

numerical order.

(O : Nem (kg-m, iy

SEMIT1E
)  Throttle body ® EGR valve @  Injector
@ IACV-FICD valve @ [ntake manifold D  Fuel tube assembly
@ [IACV-AAC valve Engine coolant temperature @ injector harness
@ Intake manifold collector sensor
® Air pipe (@ Thermal transmitter

EM-10
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OUTER COMPONENT PARTS

SEC. 140.144.226
[(13-16(13-16,9-

/l)\

Q-ring 0“

[0] 63 - 8.3 (0.64 - 0.85, 4.6 - 6.1)

(16 -21,12 -

[C) 20 - 31 (20 -232 14 -23)

O] - Nem (kg-m, ft-ib)
I : Apply liquid gasket.

Blow-by hose

Oil level gauge
Camshaft position sensor
Exhaust manifold
Turbocharger

[D13-16(13-16,9

e

[C) 39 - 49 (40 -

15}

Water outiet
Air inlet

Qil tube
Water tube

Qil return pipe

EM-11

N
ﬁ?

5.0, 29 - 36)

2 - 3.0, 16 - 22)

Gasket Q

@O

\em@gﬁﬁ 63 - 63

[ 40 - 60 (4.1 - 6.1, 30 - 44)
(] 59 - 78 (6.0 - 8.0, 43 - 58)

~ (0.64 - 0.85, 4.6 - 6.1)

/

SEMS72E

Exhaust manifold cover
Air outlet

Exhaust manifold outlet
EGR pipe

Heated oxygen sensor




COMPRESSION PRESSURE

SEMOT3E

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 cylinder
head during removal.

SEM28B7C

Measurement of Compression Pressure

1.
2.
3.

4,

Warm up engine.

Turn ignition switch off,

Release fuel pressure.

Refer to "‘Releasing Fuel Pressure” in EC section.
Remove all spark plugs.

Disconnect distributor center cable.

Attach a compression tester to No. 1 cylinder.

Depress accelerator pedai fully to keep throttle valve wide
oper.

Crank 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 revolution.

Compression pressure:

Unit: kPa (bar, kg/cm?, psi}/300 rpm

Standard

1,079 {10.79, 11.0, 156)

Minimum

883 (8.83, 9.0, 128)

Difference limit between cylinders

98 {0.98, 1.0, 14)

10. If compression in one or more cylinders is low:

d.

b.

oo

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

Re-test compression,

If adding oil helps compression, piston rings may be worn
or damaged. If so, replace piston rings after checking pis-
ton for wear or damage.

If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seal. {Refer
to SDS.) If valve or valve seat is damaged excessively,
replace them.

If compression stays low in two cylinder that are next to
each other:

The cylinder head gasket may be teaking, or

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

EM-12
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OIL PAN

SEC. 110 I0] 6.4 - 7.5 (0.65 - 0.76, 47 - 55)

Plate 5&9/@ 30 -36 {31-37, 2 -27)
&\ &
[} 30 - 36 (3.1 - 37, 22 - 27)

16 - 19 (1.6 - 1.9, 12 - 14) m
6.4 - 7.5 (0.85 - 0.76, 4.7 - 6.5)

16 - 19 (1.6 - 1.9, 12 - 14) e

Steel oil pan ld -

16 - 21 (1.6 - 2.1, 12 - 15)

Alternator bracket

[C] 16 - 21 (1.6 - 2.1, 12 i

[C] 16 - 18 (16 - 1.9, 12 - 14)\é f \ J =
[C] 6.4 - 7.5 (0.65 - 0.76, 4.7 - 5.5) y
T 5t ) . F;Fg‘
Rear cover Sk ] Fa
29 - 39 (3.0 - 4.0, 22 - 29)
[ : Apply liquid gaskat. Baffle plate
4 - 7.5 (0.65 - 0.76, 4.7 - 5. I
[q_ : N-m {kg-m, ft-Ib) _/é PJ 6.4 - 75 (065 - 076, 47 - 5.3) SEMOT4E Cl.

[0} 6.4 - 7.5 (0.65 - 0.76, 4.7 - 5.5)

Removal

1. Remove engine under cover. i
. N . A
2. Drain engine oil. AT

3. Remove steel oil pan bolts.

By
B

§Y

r-
Q
2
]
o
3
5
3
c
3
)
=S
)
=5
[e)
=]
d
@
=

ftele]

=

SEMB75E

4. Remove steel oil pan.

(1) Insert Tool between aluminum oil pan and steel oil pan.  ya

e Be careful not to damage aluminum mating surface.

e Do not insert screwdriver, or oil pan flange witl be
deformed. el

SEMGC41DA

EM-13




OIL PAN

SEMD420A

~MN

¢

f—

SEM978E

Removal (Cont’d)

(2) Slide Tool by tapping on the side of the Tool with a ham-
mer.

(3) Remove steel oil pan.
{4) Remove baffle plate.

5. Install engine slingers to cylinder head. Refer to "ENGINE
REMOVAL" (EM-55).

6. Set a suitable hoist on engine slinger and hold the engine.

7. Remove the following parts.

¢ Tension rod bolts at transverse links

e Front stabilizer bar securing bolts and nuts from side
member.

e Both left and right side engine mounting bolts. Refer to

“ENGINE REMOVAL’' (EM-55).
8. Disconnect steering shaft lower joint.

9. Remove power steering tube bracket securing bolts at left
tension rod bracket.

10. Remove front suspension member securing bolts while
supporting with a jack.

11. Lower front suspension member by around 60 mm (2.36
inj.

12. Remove alternator support.

EM-14




OIL PAN

Loosen in numericat order.

SEMY7SE

SEM047D

Removal (Cont’d)
i3. Remove rear cover plate.

14. Remove aluminum oil pan bolts.

15. Remove four oil pan-to-transmission bolts.

16. Remove two engine-to-transmission bolts and install them
into open bolt holes shown. Tighten the two bolts to
release aluminum oil pan from cylinder block.

17. Remove aluminum oil pan.

(1) Insert Tool between cylinder block and aluminum oil pan.

e Be careful not to damage aluminum mating surface.

e Do not insert screwdriver, or oil pan flange will be
deformed.

(2) Slide Tool by tapping on the side of the Tool with a ham-
mer.

EM-15
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OIL PAN

SEM223D

SEMOSDD

7 mm (0.28 in)

o

' - 4%

Groove Bolt hole

SEMQ87D

40 . 5.0 mm
(0:157 - 0.147 in)

SEMOBIE

Cui here,

. 4

Liquid gasket

51.C806

Removal (Cont’'d)

18. Remove the two oil pan-to-transmission bolts previously
installed in aluminum oil pan.

Installation

1. Install aluminum oil pan.

(1) Before installing aluminum oil pan, remove all traces of
liquid gasket from mating surfaces using a scraper,

® Alsoremove traces of liguid gasket from mating surface of
cylinder block and front cover.

(2) Apply a continuous bead of liquid gasket to mating surface
of aluminum oif pan.
¢ Use Genuine Liquid Gasket or equivalent.

e For areas marked with “x", apply liquid gasket to the
outer side of the bolt hole.

¢ Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)
wide.
e Attaching should be done within 5 minutes after coating.

EM-16




OIL PAN

Installation (Cont’d)

(3) Install aluminum oi! pan.
e Tighten bolts in numerical order shown.

1 - 49 bolis:
: 16 - 19 N'm (1.6 - 1.9 kg-m, 12 - 14 fi-Ib) €]
qn, bolts:

EOJ: 6.4 -7.5 N-m (0.65 - 0.76 kg-m, 4.7 - 5.5 fi-Ib)

Tighten in numerical order.

SEM9BZE

2. Install the four ¢il pan-to-transmission bolts. Le
3. Install rear cover plate.
4. Install alternator support. =
5. Tighten front suspension member securing bolts. e
6. Install all removed parts after removing steel oil pan.
FE
Gl
W

7. Install steel oil pan.

{1) Before installing steel oil pan, remove all traces of liquid
gasket from mating surfaces using a scraper. AT

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

L SEMOS1D @n@\

(2) Apply a continuous bead of liquid gasket to mating surface
T mm {0.28 In) of steel oil pan.

\ e Use Genuine Liquid Gasket or equivalent. BR

Groove Boit hole
u SEM309B BT
HA
4.0 - 50 mm EL

(0.157 - 0.197 in)

[

I Liquid gasket SEM983E




OIL PAN

Cut here.
. :

Liquid gasket

SLCY06

Engine
front

Tighten in numerical order.

SEMSB4E

[ .
g
e

Installation (Cont’d)

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

e Attaching should be done within 5§ minutes after coating.

(3) Install steel oil pan.
e Install bolts in numerical order shown.
¢ Wait at least 30 minutes before refilling engine oil.

EM-18




TIMING CHAIN

SEC. 120-130-135-210

[O) 127 - 137 (13 - 14, 94 - 101)

[0) 63 - 8.3 (064 - 0.85, 46 - 6.1)

0 . Gasket Q

O-ring 4

e

% 64 - 7.5 {0.65 - 0.76, 47 - 5.5)
142 - 152 (145 - 15.5, 105 - 112)

[T : Nem {kg-m, fi-Ib)

@ Cylinder block (8) Chain guide

(@ Chain guide (& Front cover

(@ RH camshaft sprocket (7 Crank pulley

(@ Chain tensioner Qil pump spacer

EM-19

[ 13 -19 (13- 1.9, 9 - 14) L /

PP@@

13 19 (13 - 19,9 - 14)

Crankshafl sprocket
Chain guide

Timing chain

L.H camshaft sprocket

SEMIBSE

RS

(2]

o]

K&




TIMING CHAIN

Removal (Cont’d)
14. Set No. 1 piston at TDC on the compression stroke by
rotating crankshaft.

e Rotate crankshaft until mating mark on camshatt sprocket
LH camshaft is set at position indicated in figure at left.

AH camshaft

SEMI8BE

l S

in tengioner (
Z5h

@ i5. Remove chain tensioner.

16. Remove camshaft position sensor.

17. Remove timing chain guide.

Timing ¢hain guide
B}

SEM9I1E

EM-21




TIMING CHAIN

Engine front <::]

Loosen in numerical arder.

SEM38SE

Engine front
<

SEMIB7E

CAUTION:

After removing timing chain, do not turn crankshaft and
camshaft separately, or valves will sirike piston heads.
When installing rocker arms, camshalts, chain tensioner,
oil seals, or other sliding paris, lubricate contacting sur-
faces with new engine oil

Apply new engine oil to bolt threads and seat surfaces
when installing cylinder head, camshaft sprocket, crank-
shatt pulley, and camshaft brackets.

Removal

1.

mAwLn

SLeeNe

Release fuel pressure.

Refer to ""Releasing Fuel Pressure” in EC section.
Remove engine under covers.

Drain coolant.

Remove radiator.

Remove air duct to intake manifold and air recirculation
duct.

Remove PCV hoses from rocker cover.

Remove drive belts and water pump pulley.
Remove alternator.

Remove power steering oil pump.

. Remove the following parts from cylinder head and intake

manifold: vacuum hoses, fuel hoses, water hoses, wires,
harness, connectors and so on.

11. Remove ignition coils and all spark plugs.

12. Remove rocker cover.

13. Remove intake manifold supports.

EM-20



TIMING CHAIN

SEM988E

SEMS90E

Timing chain guide

SEMA9IE

Removal (Cont'd)

14. Set No. 1 piston at TDC on the compression stroke by

rotating crankshaft.

e Rolate crankshaft until mating mark on camshatt sprocket
is set al position indicated in figure at left.

15. Remove chain tensioner.

16. Remove camshaft position sensor.

17. Remove timing chain guide.

EM-21
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TIMING CHAIN

St

Exhaust side
£ngine front

Loosen in numerical order.

SEM993E

Exhaust
manifold

SEM994E
[ B
\ = C.]' ]

——
@ Engine front
@ ® ® @
O O O 0 &)
@] 0 O O O
® © ® ® O
]
L Loosen in numerical order. SEMQ@

Removal (Cont’d)
18. Remove camshaft sprockets.

19. Remove camshafts, camshaft brackets, oil tubes and baf
fle plate.

20. Remove exhaust manifold with turbocharger. Refer to
“Removal" in “TURBOCHARGER" (EM-49)

21. Remove cylinder head outside bolts and inside sub bolts.

22. Remove cylinder head bolts.

® A warped or cracked cylinder head may result from remov-
ing in incorrect order.

¢ Bolts should be loosened in two or three steps.
23. Remove cylinder head with intake manifold.

EM-22




TIMING CHAIN

Removal (Cont’d)
24. Remove oil pans.

Refer to “Removal’ in “OIL PAN" (EM-13).
25 Remove oil strainer and baffle plate.

WA

Oil strainer m

ﬂs plate SEMB79C

26. Remove crankshaft pulley. LG

Suitable puker

\~' -
E SEMB80C

27. Remove front cover.

SEM997E @\}1 A

28. Remove timing chain guides and timing chain.

o) a8

LH timin chain

WA SEMSB2CA BT

inspection

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

38

0%

SEM984C

EM-23




TIMING CHAIN

Engine <:
front

Crankshaft
side

Crankshaft sprocket

SEM47GE

© Mating mark

Mating mark
== &3

SEM985C

20 rol

llers (3) Mating mark

48 rollers

Mating mark
SEM213D4

SLC491A

installation
1. install crankshaft sprocket on crankshaft.

2. Position crankshaft so that No. 1 piston is set at TDC an
key way is at 12 o'clock. Fit timing chain on cranksha
sprocket, aligning the mating marks.

¢ Mating mark color on timing chain.
)] : Gold
@, @ : Silver

3. Install timing chain and timing chain guides.

4. Before installing front cover, remove all traces of liquid
gasket from mating surface using a scraper.

e Alsoremove traces of liquid gasket from mating surface of
cylinder block.

EM-24




TIMING CHAIN

Q Liquid gasket

2.0 - 3.0 mm
(0.079 - 0.118 in)

Never apply liquid
gasket to this

SLCA92A

SEMIITE

Wipe off e
liquid gasket —

? =
Wipe off r*Aﬁ/' "

il / \ S
liquid gasket @ ;\/—\’

Installation (Cont’d)

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

7.
8. Set No. 1 piston at TDC on its compression stroke.

of front cover.

Use Genuine Liquid Gasket or equivalent.

Install oil pump drive spacer and front cover.
Make sure that O-ring is installed on oil pump autlet pas-

sage of cylinder block.

Wipe off excessive liquid gasket.

Install crankshaft pulley.

EM-25
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|

TIMING CHAIN

Instaliation (Cont’d)
9. Install cil strainer and baffle plate.

Oil strainer

-~ Baffle plate

SEMY78C

10. Install oil pan.
Refer to "Installation’ in “OIL PAN" (EM-13).

11. Before installing cylinder head gasket, apply a continuous
Q bead of liquid gasket to mating surface of cylinder block.

Liquid gasket
SEM3530

Cylinder head bolt 12. Install cylinder head with intake manifold.
CAUTION:
The cylinder head bolts can be reused providing dimension

“A" is not exceeded.
[ e — 11111 Dimension “A":

158.2 mm (6.23 in)
) . P ——

SEM020D
C:' Engine front ¢ Cylinder head bolis tightening procedure:
a. Tighten all bolts to 39 N-m (4.0 kg-m, 29 ft-Ib).
- | b. Tighten all bolts to 78 N-m (8.0 kg-m, 58 ft-ib}.
@ @ ® ® @ ¢. Loosen all bolts completely.
C o O o o] d. Tighten all bolts to 34 to 44 N-m (3.5 to 4.5 kg-m, 25 to 33
ft-1b).
Q Q 0 0 O
@ @ ® @
L]
Tighten in numerical order.
SEM993E
EM-26




TIMING CHAIN

Installation (Cont’d)
e. Method A: Turn all bolts 90 to 95 degrees clockwise with

thod A
Me rv//snfss Tool or suitable angle wrench.

@ degrees Method B: If an angle wrench is not available, mark all

.J.-—"\/\/L;\ ==z cylinder head bolts on the side facing engine

90 - 95 degrees ~f\. front. Then, turn each cylinder head bolt 90 to
95 degrees clockwise.

f.  Turn all bolts 90 to 95 degrees clockwise.

g. Ensure that paint mark on each bolt faces the rear of the
engine. (Method B only)

Do not turn any bolt 180 to 190 degrees clockwise all at once.

T
Tightening torque N-m (kg-m, ft-Ib)
= 39 (4.0, 29) By
= (12, 8N Plastic zone (P ® 78 (8.0, 58) i
E 78 &— ‘ i . |
g (8, S8y} Elast‘ic zone ;-®J’ © 0000 p@
E ?: 2ot @ @/ @ 39 £5 (4.0:+0.5, 28.9£3.6) ;
b '
© / 905 degrees =i}
@ 80~ degrees »
SEMO74DA Pil,’h\ ‘
a3 o
) o 13. Install cylinder head outside bolts and inner sub-bolts.
M TILIN 14 Install exhaust manifold with turbocharger. Refer to _ | i
TN T :m/ - “Installation” in “TURBOCHARGER" (EM-53). sR
B LOL= ‘
o - G - ST '

! ‘m\‘/\/'!‘)/“) s
f\ / nin\e
Cpmm

froMt cevasse )

i5. Insta!l camshalfts, camshaft brackets, oil tubes and baffle
plate. A
e Position camshaft.
a. LH camshaft key at about 12 o'clock
b. RH camshaft key at about 10 o’clock EL i

o 9
P

IpRs i
A 3
SEMBQ%] -
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TIMING CHAIN

RH camshaft End bracket
bracket m End bracket
s
&>, o

o
Engine wi

2
I’ront[f ’%
No. 1to4d ’%
brackets ' LH camshait
No. 1to 4

bracket
brackets

SEMO01F

Intake side

Exhaust side

<:Z] Engine front

Tighten in numerical order.

SEMO0ZF

RH camshaft

\LH camshaft

SEM98BE

Hexagon
portion

Installation (Cont'd)

o Position camshafl bracket.

e Camshaft bracket bolts lightening procedure
STEP 1:
Tighten bolts @) - 40 in that order then
tighten bolts ) - in that order.
[): 2 N-m (0.2 kg-m, 1.4 ft-Ib)
STEP 2:
Tighten bolts in the specified order.
[C): 6 N-m (0.6 kg-m, 4.3 ft-Ib)
STEP 3:
Tighien bolts in the specified order.
[0): 9.0 - 11.8 N'm
(0.92 - 1.2 kg-m, 6.7 - 8.7 ft-1b)

16. Install camshaft sprockets.

Line up mating marks on timing chain with mating marks on
camshaft sprockets.

® Lock camshafts as shown in figure and tighten to specified
torque.

[0): 127 - 137 Nm
(13 - 14 kg-m, 94 - 101 fi-Ib)

EM-28




TIMING CHAIN

Timing chain guide

Yellow mark
(Paint)

Yellow mark
[Paint)

T

SEMS0C

SEM991C

Installation (Cont’d)

17. Install timing chain guide.

18. Insiall camshaft position sensor,

a. Make sure that No. 1 piston is at TDC on its compression
stroke.

b. Set mating marks on rotor shaft of camshaft position sen-
sor as shown.

c. Install camshaft position sensor aligning the center of fix-
ing bolt hole.

e After installing, confirm that mating marks on rotor shaft of
camshaft position sensor are as shown.

d. Tighten fixing bolts.

19. Install chain tensioner.

Press cam stopper down and “press-in” sleeve until hook can
be engaged on pin. When tensioner is bolted in position the
hook will release automatically. Ensure arrow “A’ faces the
front of the engine.

EM-29
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TIMING CHAIN

ey

Installation (Cont'd)

Turn

e If hook does not release automatically, turn crankshafi

~_ Timing chain counterclockwise until it does release.

20-30mm
0.078 - 0.118 in)

20. Install cylinder head front cover.

¢ Before installing, remove all traces of liquid gasket from
mating surface of cylinder head and the cover using a
scraper.

¢ Apply a continuous bead of liguid gasket to mating surface
of cylinder head front cover.

® Use Genuine Liquid Gasket or equivalent.

Liquid
(@) gasket

SEMOG7F

‘ 21. Install intake manifold supports.

SEM3B7E

22. Remove all old liquid gasket from mating surfaces of
rocker cover and cylinder head. '

23. Apply a continuous bead of liquid gasket to mating surface
of rocker cover gasket and cylinder head.

® Use Genuine Liquid Gasket or equivalent,

24, install rocker cover.

Rocker cover tightening procedure:

(1) Tighten nuts @) - -4 -4 - in that order 10 4 N°-m
(0.4 kg-m, 2.9 fi-Ib).

(2) Tighten nuts ) to @3 as indicated in figure to 8 1o 10 N°-m
(0.8 to 1.0 kg-m, 5.8 to 7.2 fi-1b).

Engine front <:l
Tighten in numerical order. SEMO0gF
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TIMING CHAIN

Installation (Cont’d)

25. Reinstall any parts removed in reverse order of removal.
e When refilling engine coolant, refer to "“Engine
Maintenance’ in MA section.

EM-31




OIL SEAL REPLACEMENT

VALVE OIL SEAL

1. Remove rocker cover.
2. Remove camshafts and sprockets.

Refer to "Removal" in “TIMING CHAIN" (EM-20).
3. Remove ignition coils on spark plugs.

4. Install air hose adapter into spark plug hole and apply air
pressure to hold valves in place. Apply a pressure of 490
kPa (4.9 bar, 5 kg/cm? 71 psi).

5. Remove rocker arm, rocker arm guide and shim.

6. Remove valve spring with Tool.
Piston concerned should be set at TDC to prevent valve from
falling.

7. Remove valve oil seal.

‘T‘{’Sﬁ_\' Ny 8. Apply engine oil to new valve oil seal and install it with
L (@) Tool.

NN /K m—\ SEMS95C

EM-32




OIL SEAL REPLACEMENT

EE
! E —
~ g
L gg
SEMGB93D

FRONT OIL SEAL

1. Remove the following parts:
e Engine under cover

e Drive belts

e Crankshaft pulley

=
oL
. MIT
U 2. Remove front oil seal.
3 - Be careful not to scratch front cover.
‘ AT
D
\ 2l
i A
SEMISTC 2 i 1
%
3R |
|
Engine <:] Engine ST i
inside é outside b
' | s
0Oil seal Iip\ b/—Dust seal lip !
L SEM715A BT
LI 3. Apply engine oil to new oil seal and install it using a suit-
U[ able tool. Hr@\
-
R RIS
Suitable tool :
L SEM398C i
EM-33 ]



OIL SEAL REPLACEMENT

SEMS99C

Engine <] H Engine

inside outside
Oil seal Iip\ )fDust seal

lip

SEM715A

Suitable tool

SEMOC1D

REAR OIL SEAL

1. Remove transmission. (Refer to MT or AT section.}
2. Remove flywheel or drive plate.

3. Remove rear oil seal.

Be careful not to scratch rear oil seal retainer.

4. Apply engine oil to new oil seal and install it using a suit-
able tool.

EM-34




INTAKE MANIFOLD

Removal

1. Release fuel pressure.

Refer to “Releasing Fuel Pressure’ in EC section.
Drain coolant.

Remove air duct from intake manifold.

Remove PCV hoses from rocker cover. WA
Remove vacuum hoses, fuel hoses, water hoses, wires,

harnesses, connectors, etc. from intake manifold. m

6. Remove intake manifold collector supports.

S

7. Remove intake manifoid collector.

E> Engine front

Loosen in numericat order.
r SEMO11F

8. Remove harness connectors of engine coolant tempera-
ture sensor and thermal transmitter. _
9. Remove fuel tube assembly. 10

10. Remove EGR tube.
11. Remove hose and tube between EGR valve and EGRC-BPT (s
valve. -

[0
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INTAKE MANIFOLD

? Engine front

<

SEMSS7E

Engine front

L.ogsen in numerical order.

=

SEMOD14F

@@

® @
OO

2

Engine front

Tighten in numerical order.

®

e

&

Engine front

Tighten in numerical order.

SEMO1SF

l$ Engine front

Tighten in numerical order.

SEMO17F

Removal (Cont'd)
12. Remove intake manifold supports.

13. Remove intake manifold.

Installation

1. Install intake manifold.

2. Install intake manifold supports.

3. Install EGR tube.

4. Install hose and tube between EGR valve and EGRC-BPT

valve.

Install fuel tube assembly.
Tighten bolis in two steps.
1st: 9.3 - 10.8 N-m (0.95 - 1.1 kg-m, 6.9 - 8.0 ft-lb)
2nd: 21 - 26 N-m (2.1 - 2.7 kg-m, 15 - 20 ft-Ib)
Connect harness connectors of engine coolant tempera-
ture sensor and thermal transmitter.

Install intake manifold collector.
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INTAKE MANIFOLD

Installation (Cont’d)

8 Reinstall any parts removed in reverse order of removal.

EM-37




CYLINDER HEAD

SEC. 111-130

Relor to ‘Installation” In
"TIMING CHAIN'".

Washer Q

Rocker cover gasket Q

Intake side

Refer to “Installation” In

“TIMING CHAIN".
m\@lst side
|
z =3,

)
/'

/4,

e
s

\,g\—[UJ 9.0 - 11.8

(0.82 - 1.2, 6.7 - 8.7)

g/ﬁ 16 - 19 (16 - 1.9, 12 - 14)

Refer to "Installation” In
“TIMING CHAIN".

[} as5-83

(0.46 - 0.85, 3.3 - 6.1)

Gasket
[C] 9.0- 118 (0.92- 1.2, 67 - 27

(O] 127 - 137 (13 - 14, 94 - 101)

) : N-m (kg-m, fi-lb)
Q . Apply liquid gasket.
127 - 137 {13 - 14, 94 - 101)

SEMO1BF
@ Oil filler cap Camshaft sprocket 5 Valve spring seat
(2 Rocker cover (@ Camshaft ® Valve spring
@ Rocker arm guide @ Camshafi bracket @) Valve spring retainer
(@ Rocker arm b Oil tube Valve collet
® Shim @ Chain guide @ Spark plug
® Hydrautic lash adjuster % Cylinder head @ Cylinder head bolt
(® Chain tensioner 9 Vvalve

EM-38 -




CYLINDER HEAD

SEMB7ECA

Rocker arm guide
Rocker arm
Shim
Hydraulic
lash adjuster

i
I\ .

SEM2020

CAUTION:

e When installing rocker arms, camshaft and oil seal, lubri-
cate contacting surfaces with new engine oil.

e When tightening cylinder head bolts, camshafl sprocket
bolis and camshaft brackel boits, lubricate thread portions
and seat surfaces of bolts with new engine oil.

e |f a hydraulic lash adjuster is kept on its side, there is a
risk of air entering it. When hydraulic lash adjusters are
removed, stand them straight up or soak them in new

engine oil.

e Do not disassemble hydraulic lash adjusters.
e Atiach tags o lash adjusters so as not to mix them up.

Removal and Installation

Removal and installation procedures are the same as those

“TIMING CHAIN" {EM-20, EM-24).

Disassembly

for timing chain. Refer to “Removal’’ and “Instailation” in

i. Remove rocker arms, shims, rocker arm guides and
hydraulic lash adjusters from cylinder head.

CAUTION:

Keep parts in order so that they can be installed in their orig-

inal positions during assembly. (Install
positions.)

paris in their original

2 Remove intake manifold. Refer to “Removal' in “INTAKE

MANIFOLD" (EM-35}.
3. Remove water outlet.
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CYLINDER HEAD
Disassembly (Cont'd)

4. Remove valve components with Tool.

5. Remove valve oil seal with a suitable tool.

Inspection

CYLINDER HEAD DISTORTION

Measure the distorsion in the directions as shown.
Head surface distorsion:
Standard
Less than 0.03 mm (0.0012 in)
Limit

oe €) 0.1 mm (0.004 in)
;’ Q‘
GA@» If beyond the specified limit, replace or resurface.

SEMOZSC Resurfacing limit:

The resurfacing limit of cylinder head is determined by the
cylinder block resurfacing in an engine.
Amount of cylinder head resurtacing is “A”,
Amount of cylinder block resurfacing is “B”.
The maximum limit is as follows:
A+ B = 0.2 mm (0.008 in)
After resurfacing cylinder head, check that camshaft rotates
freely by hand. If resistance is felt, cylinder head must be
repfaced.
Nominal cylinder head height:
136.9 - 137.1 mm (5.390 - 5.398 in)

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

EM-40




CYLINDER HEAD

SEM926C

SEM927C

/

SEMO12A

SEM0020

Inspection (Cont’d)
CAMSHAFT RUNOUT

1.

2.

Measure camshaft runout at the center journal.

Runout (Total indicator reading):
Standard

Less than 0.02 mm (0.0008 in)

Limit

0.1 mm (0.004 in)

If it exceeds the limit, replace camshatft.

CAMSHAFT CAM HEIGHT

1.

2.

Measure camshaft cam height.
Standard cam height:
Intake & Exhaust

37.920 - 38.110 mm (1.4929 - 1.5004 in)

Cam wear limit:
Intake & Exhaust

0.20 mm (0.0079 in)

If wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE

1.

Install camshaft bracket and tighten bolts to the specified

torque.

2. Measure inner diameter of camshaft bearing.
Standard inner diameter:
28.000 - 28.021 mm (1.1024 - 1.1032 in)

3. Measure outer diameter of camshaft journal.
Standard outer diameler:
27.935 - 27.955 mm (1.0998 - 1.1006 in)

4.

if clearance exceeds the limit, replace camshaft and/or

cylinder 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

1.

instail camshaft in cylinder head.
2. Measure camshaft end play.
Camshaft end play:

Standard

0.092 - 0.173 mm (0.0036 - 0.0068 in)

Limit

0.20 mm (0.0079 in)
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CYLINDER HEAD

SEMS25C

Micrometer

SEM338C

SEMOGBA

Inspection (Cont’d)
CAMSHAFT SPROCKET RUNOUT

1. Install sprocket on camshaft.
2. Measure camshaft sprocket runout.
Runout {Total indicator reading):
Limit 0.25 mm (0.0098 in)
3. If it exceeds the limit, replace camshaft sprocket.

VALVE GUIDE CLEARANCE

1. Measure valve deflection in a parallel direction with rocker
arm. (Valve and valve guide mostly wear in this direction.)
Valve deflection limit (Dial gauge reading):
Intake & Exhaust
0.2 mm {0.008 in)

2. If it exceeds the limit, check valve to valve guide clear-
ance.

a. Measure valve stem diameter and vaive guide inner diam-
eter.

b. Check that clearance is within specification.

Valve to valve guide clearance:

Unit: mm (in)

Stgndard Limit
0.020 - 0.053
' .08 (0.0031
ntake (0.0008 - 0.0021) 0.08 {0.0031)
0.040 - 0.073
Exhaust 1 (0.004
xnaus (0.0016 - 0.0029) 0.1 (0.004)

¢. Ifit exceeds the limit, replace valve or valve guide.

VALVE GUIDE REPLACEMENT

1. To remove vaive guide, heat cylinder head to 110 to 130°C
(230 to 266°F).
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CYLINDER HEAD
Inspection (Cont’d)
9. Press out valve guide or use a hammer and suitable tool.

G
Mg
3. Ream cylinder head valve guide hole. LG
Valve guide hole diameter
(for service parts): <
Intake =G
10.175 - 10.196 mm (0.4006 - 0.4014 in)
Exhaust e
11.175 - 11.196 mm (0.4400 - 0.4408 in)
GL
T
4. Heat cylinder head to 110 to 130°C (230 to 266°F) and press
service valve guide onto cylinder head.
Projection “‘L’": AT

14.0 - 14.2 mm (0.551 - 0.559 in)

)
=2

FA

SEMOEB3D

=8
=

5. Ream valve guide.
Valve guide inner diameter:
intake
6.000 - 6.018 mm (0.2362 - 0.2369 in)
Exhaust :
7.000 - 7.018 mm (0.2756 - 0.2763 in)

oo
28

Suitable reamer

R
=

24
&)

go
==

VALVE SEATS

Check valve seats for pitting at contact surface. Resurface or HA

roplace if excessively worn.

e Before repairing valve seats, check vaive and vaive guide
for wear. If they have worn, replace them. Then correct -
valve seal.

e Cut with both hands to uniform the culling surface.

b

8

FOX
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CYLINDER HEAD
Inspection (Cont'd)

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. Set machine depth stop
so that boring cannot contact bottom face of seat recess in
cylinder head. ‘

2. Ream cylinder head recess.

Reaming bore for service valve seat
Oversize [0.5 mm (0.020 in)]:

1
Recess diameter

intake
35.500 - 35.516 mm (1.3976 - 1.3983 in)
Exhaust
SEM?95i] 31.500 - 31.516 mm (1.2402 - 1.2408 in)

Use the valve guide center for reaming o ensure valve seat
will have the correct fit.

3. Heat cylinder head to 110 to 130°C {230 to 266°F).
4. Press fit valve seat until it seats on the bottom.

SEMO00BA

5. Cut or grind valve seat using a suitable tool at the speci-
fied dimensions as shown in SDS.
6. After cutting, lap valve seat with abrasive compound.
7. Check valve seating condition.
Seat face angle “i’":
44°53’ - 45°07' deg.
Contacting width “w'':

intake
1.4 - 1.7 mm (0.055 - 0.067 in)
Exhaust
SEMB926 1.7 - 2.0 mm (0.067 - 0.079 in)
[T Margin thickness) VALVE DIMENSIONS
Check dimensions in each valve, For dimensions, refer to

SDS.

When valve Qead has been worn down ta 0.5 mm {0.020 in) in
margin thickness, replace valve.

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

sswasAJ
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CYLINDER HEAD
Inspection (Cont'd)

___|__ S (Outeof-square} VALVE SPRING
Squareness
1. Measure “S"" dimension. el
Qut-of-square:
Less than 2.2 mm (0.087 in)
If it exceeds the limit, replace spring. wa

2

SEM288A
Pressure jie ‘
Check valve spring pressure.
Standard: Ee
578.02 - 641.5T N o
(58.94 - 65.42 kg, 129.96 - 144.25 Ib)
at 30.0 mm (1.181 in) FE
Limit:
More than 549.2 N (56.0 kg, 123.5 b}
at 30.0 mm (1.181 in) L
EM113 If it exceeds the limit, replace spring. VT
HYDRAULIC LASH ADJUSTER o
'. 1. Check contact and sliding surfaces for wear or scratches. 47
g H

SEMS35C BA

2. Check diameter of tash adjuster.
Outer diameter:

16.980 - 16.993 mm (0.6685 - 0.6690 in) AR

ST

RS

L SEM936C “%T

3. Check lash adjuster guide inner diameter.
Inner diameter: HA
& e Ny 17.000 - 17.020 mm {0.6693 - 0.6701 in) "
(67 = | "@ = Standard clearance between lash adjuster and

T /r adjuster guide: EL
O &, 0.007 - 0.040 mm (0.0003 - 0.0016 in) |
2y
° [s) .
HOIONORe
O SEMOB:D .
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CYLINDER HEAD
Inspection (Cont’'d)
Rocker arm ROCKER ARM, SHIM AND ROCKER ARM GUIDE

Check contact and siiding surfaces of rocker arms, shims and
rocker arm guides for wear or scraiches.

l 3

| @—Smm
Rocker arm
guide

SEMBS84D
Assembly
1. Install valve component parts.
e Install valves, noting their identification marks as indicated
in the table below.
Valve Identification mark
Intake valve 53J
Identification marlk Exhaust valve 5J
SEMS595D

® Always use new valve oil seal.
Refer to OIL SEAL REPLACEMENT.

e Before instatling valve oil seal, install valve spring seai.

Wide pitch e Install valve spring (uneven pitch type) with its narrow
pitched side toward cylinder head side (paint mark).

® After installing valve components, tap valve siem tip with
a plastic hammer to assure a proper fit.

Paint mark
SEMOB5D
2. Check hydraulic lash adjusters.
& Push on the rocker arm above the hydraulic lash adjuster.
If it moves 1 mm (0.04 in) or more, there is air in the high
pressure chamber.
Noise will be emitted from hydraulic lash adjuster if engine
is started without bleeding air.
SEM093D
[ b. Remove hydraulic lash adjuster and dip in a container
filled with engine oil. While pushing plunger as shown in
figure, lightly push check ball using a thin rod. Air is com-
pletely bled when ptunger no longer moves.
Air cannot be bled from this lype of lash adjuster by running
the engine.
EM-46




CYLINDER HEAD
- Assembly (Cont'd)

' ] 3. Install rocker arms, shims, rocker arm guides and hydrau-
“";‘;:(:r"grr‘i“'d“ ==Y lic lash adjusters.
Shim s CAUTION:

pydraulic // Install all parts in their original positions. Gi
lash adjuster VL ke
= [ML‘@\ f:

s

li:

-

SEM2z02D
[

" —| Valve shim clearance adjustment LG | |

/9\7(\ Shim 4 Determine proper shim size when replacing valve, cylin- ‘i

Q\HOCRET arm gulde der head, shim, rocker arm guide, or valve seat. ¢ ‘

® Valve collel a. Install valve component parts to cyli i
D gg\\vme spring shim) p P yiinder head (Except

retainer ’ N

g @\ Valve spring e Always replace rocker arm guide with a new one. FE .

G© \Valve spring seat gl

Valve oll seaIQ CL §

Valve 7 J

L SEM3B4D g

. . AT
b. Remove hydraulic lash adjuster.
Dial gauge c. Install Too!* into hydraulic lash adjuster fixing hole.

* Tool {KV10115700} is screwed into magnetic stand rod AT
used with dial gauge.

PD
EA
SEM365DA R &\
Pult BR
= ST . 1
™ guide I
Valve
spring
retainer
o
anﬁg)
Vaive retainer
SEMBI9D j’r

d. Before measuring, make sure the following parts are
installed in the cylinder head: valve, valve spring, coliet, bA,
retainer, and rocker arm guide {except shim). On shim
side, measure difference (T,) between contact surfaces of
rocker arm guide and valve stem end. BL

When measuring, lightly pull dial indicator rod toward you to

eliminate play in Tool (KV10115700).
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CYLINDER HEAD

Indicate
. T = 2.800 mm
Shim {0.1102 In)

SEMGIED

20 - 30 mm
(0.078 - 0.118 In}

O Liquid gasket

SEMO19F

Assembly (Cont’'d)

e. Select proper shim.
Shim thickness (T): T, +0.025 mm (0.0010 in)
e Shims are available in thicknesses from 2.800 mm {0.1102
in) to 3.200 mm (0.1260 in) in steps of 0.025 mm (0.0010 in).

5. Install water outlet.

(1) Before installing water outlet, remove all traces of liquid
gasket from mating surface using a scraper.

e Also remove traces of liquid gasket from mating surface of
cylinder head.

(2) Apply a continuous bead of liquid gasket to mating surface
of water outiet.

¢ Use Genuine Liquid Gasket or equivalent.

6. Install intake manifoid.
Refer to “Installation” in “INTAKE MANIFOLD" (EM-36).
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TURBOCHARGER

il return hose

R

SEMO22F

Loosen in numerical order.

SEMO023F

Removal

Drain coolant from radiator and cylinder block.

Remove engine under cover.

Remove front exhaust tube.

Remove air ducts for turbocharger unit.

Remove air cleaner case.

Remove wastegate valve control solenoid and its hoses.

oo LN

Remove exhaust manifold cover.
Remove heat insulator.

Remove heated oxygen sensor.
0. Remove EGR tube.

= 0w~

11. Remove connector bolts for water inlet and return tubes

and oil inlet tube.

12. Remove oil return hose from cylinder block.

13. Remove exhaust manifold fixing nuts.

EM-49
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TURBOCHARGER
Removal (Cont’d)

Exhaust 14. Remove steering column shaft lower joint (LHD model
manifold only).

15. Remove exhaust manifold with turbocharger unit.

i Turbocharger
SEMSB4E

Water return

Water inlet tube Disassembly
tube

Qil inlet tube

1. Remove oil tubes and water tubes. Before removing tubes,
put mating marks on tube connectors and turbecharger.

SEMO27F

2. Unbend locking plates for turbocharger unit fastening nuis.

Locking plates
© 9P SEMB17D

3. Remove exhaust manifold.

4. Remove exhaust outlet, air outlet and heat insulator brack-
ets.

Exhaust outiet

Heat insulator
bracket

SEMOZ6F

EM-50
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TURBOCHARGER

Inspection
Perform the following checks. If NG, replace turbocharger unit.

Check for leaks.

Check for leaks. Check for leaks.

Wastegate valve actuator Turbine housing

Check for leaks.

Water outlet

Check for leaks.

Water inlet
Chack for laaks.
Compressor housing

SEMO28F

OIL AND WATER TUBES
Check tubes for ctogging.

SEMO29F

ROTOR SHAFT
1. Check rotor shaft for smooth rotation.

SEMO30F

EL

[oX




TURBOCHARGER

Rotor_shaft

o=l
O SEMO31F

SEMO32F

SEM828D

SEMB290

Inspection (Cont'd)
2. Check rotor shaft for carbon deposits.

3. Measure rotor shaft runout.
Runout (Total indicator reading):
Standard
0.056 - 0.127 mm (0.0022 - 0.0050 in)

4. Measure rotor shaft end play.
End play:
Standard
0.013 - 0.097 mm (0.0005 - 0.0038 in)
® Do not allow wheels to turn when axial play is being mea-
sured.

TURBINE WHEEL

Check turbine wheel for the following.
e Qil

e Carbon deposits

e Deformed fins

e Contact with turbine housing

COMPRESSOR WHEEL

Check compressor wheel for the following.
e Qil

& Deformed fins _

e Contact with compressor housing
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TURBOCHARGER

SEMB30D

Alr gun

SEM831D

Locking plates

| SEMB32D

Tighten in numerical order.

SEMOIIF

Inspection {(Cont’d)
WASTEGATE VALVE

Remove rod pin and check wastegate vaive for cracks, defor-
mation and smooth movement. Check valve seat surface for
smoothness.

WASTEGATE VALVE ACTUATOR

Apply compressed air to wastegate valve actuator and check

it for smooth movement.

¢ Do not applying compressed air to the actuator continu-
ously.

e The air pressure should be in the range of 38.7 to 44.0 kPa
(387 to 440 mbar, 290 to 330 mmHg, 11.42 to 12.99 inHg}.

Assembly

Assembly is the reverse order of disassembly.
e Install gasket between exhaust manifold and turbocharger
with lappet side facing exhaust manifold.

e Bend locking plates along the side of turbocharger fasten-
ing nuts.

Installation
1. Install exhaust manifold fixing nuts.

EM-53
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TURBOCHARGER

Water return
tube

Water inlet tube

SEMOD27F

Installation (Cont’d)

Instailation is the reverse order of removal.
Install oil tubes and water tubes in the followin
aligning the mating marks.

2.

a

b
c
d

. Oil feed tube

. Water return tube
. Water feed tube

. Oil return tube

EM-54
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ENGINE REMOVAL

e

EC. 112:111

Engine front

—

Engine slinger

M/T model

[C) 13-16 (13- 16,8 - 12) W

- 41)

; (84 - 5.6, 32 - 41)
O] 22 - 28 (22 - 25, 16-&'

@%ﬂlj 43 - 55 {4.4 - 5.6, 32 - A1)

Mz4-3n(2.4-3.1,17-zz) ()

Engine front

<A

A

ﬂ 43 - 55 ‘ } S
(44 - 56, 32 - 41} (O] 43 - 65 (4.4 - 55,32 - 41) BA |

[0) 22 - 28 22 - 28 (2.2 - 29, 16 - 21)
 2-29,16-21)
v

. N
69 - 78 (7 - 8, 51 - 58) va

[C] 43 - 55 (4.4 - 56, 32 - 41)

) 69 - 76 (7 - 8, 51 -
[ : Nem (kg-m, ft-b} 7 -8 51 -5 2%

SEMO34F




ENGINE REMOVAL

WARNING:

e Situate vehicle on a flat and solid surface.

e Place chocks al fronl and back of rear wheels.

e Do notremove engine untii exhaust system has completely
cooled off.
Otherwise, you may burn yourself and/or fire may break
out in fuel line. '

e 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 ““Releasing Fuel Pressure’ in EC section.

e Be sure to hoist engine and transmission in a safe man-
ner.

e For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION:

® When lifting engine, be sure to clear surrounding parts.
Take special care for accelerator wire casing, brake lines
and brake master cylinder.

e In hoisting the engine, always use engine slingers in a
safe manner.

Removal

1.

Remove transmission.

Refer to AT or MT section.

2. Remove engine under cover and hood.

3. Drain coolant from both cylinder block drain plug, and radi-
ator drain cock.

4. Drain engine oil from drain plug of oil pan.

5. Remove vacuum hoses, fuel tubes, wires, harness and
connectors and so on.

6. Remove front exhaust tubes.

7. Remove radiator and shroud.

8. Remove drive belts.

8. Remove A/C compressor and power steering oil pump
from engine.

10. Install engine slingers to cylinder head.

11. Set a suitable hoist on engine slinger.

12. Remove engine mounting bolis from both sides and then
slowly raise engine.

13. Remove engine as shown.

Installation

SEMOCASF

L

tnstallation is in the reverse order of removal.
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CYLINDER BLOCK

a——
gEC.110-120
[ 16 - 22 (1.6 -
(16 - 21 .
(1.6 - 2.1, 12 - 15)
) e4-75 Qe 24 - 30
(0.65 = O.TG, 47 - 5.5) W (2_4 - 31, 17 - 22)
o475 ALp/-é,}/Gasket e

(0.65 - 0.76, 4.7 - 5.5 —— g

[T 16 - 19 {16 - 1.9, 12 - 14)

Snap ring ¥4

M Refer to “Assembly”.)

Q . Apply liquid gaskel.
[0 - N-m (kg-m. ft-Ib)

Rear oil seal retainer
Cylinder block

Water pump

Front cover with oil pump
Qil strainer

Thrust bearing
Crankshaft

Connecting rod bushing
Piston rings

oI iCICICICICAS)

EREEEROE

‘3

Piston

Piston pin

Connecting rod
Connecting rod bearing
Baffle plate

Main bearing beam
Main bearing cap

Pilot converter

EM-57

BERR08EE

[©) 127 - 137
{13.0 - 14.0, 94 - 101}

[C 83 - 93
&  (85-9561-69

AST model

{C] Refer to “‘Assembly".

&
G g2
> §——I0) 6.4 -75 (065 - 0.76, 4.7 - 5.5)

SEMO36EF

Drive plate
Reinforcement plate
Flywheel

Pilot bushing

Rear plate

Main bearing

Oil jet

Baffle plate

AT

RA,

3R

: ;




CYLINDER BLOCK

CAUTION:

When installing bearings, pistons, or other sliding parts,
lubricate contacting surfaces with new engine oil.

Place removed parts such as bearings and bearing caps
in their proper order and direction.

When installing connecting rod nuts, and main bearing cap
bolts, apply new engine oil to threads and seating sur-
faces.

Disassembly
PISTON AND CRANKSHAFT

25 -34 (25 - 35, 15 - 25)

M: N-m (kg-m, ft-|

Remove engine.

Refer to "ENGINE REMOVAL" (EM-55).

Remove compressor bracket and engine mounting
bracket, then install engine on engine stand (ST05015000).
Remove cylinder head.

Refer to “Removal" in “TIMING CHAIN"' (EM-20}.
Remove oil pan.

Refer to ""Removal’’ in “OIL PAN" {EM-13).

Remove timing chain.

Refer to ""Removal” in “TIMING CHAIN" {EM-20).

Remove pistons with connecting rods.

When disassembling piston and connecting rod, remove
snap ring first. Then heat piston to 60 to 70°C {140 to 158°F),
or use piston pin press stand at room temperature.
Remove rear oil seal retainer.

Remove bearing beam, bearing cap and crankshaft.
Before removing bearing cap, measure crankshaft end
play.

Bolts should be loosened in two or three steps.
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CYLINDER BLOCK

- Disassembly (Cont’'d)

9. Remove baffie plate.
10. Remove oil jets.

A
L/’( SEM810DA N |
Inspection IR
PISTON AND PISTON PIN CLEARANCE _
1. Measure inner diameter of piston pin hole “dp"”. <
Standard diameter “dp’*: !
21.987 - 21.999 mm (0.8656 - 0.8661 in) = i
= |
i
i
cL
AEM023 *
L MT |

2. Measure outer diameter of piston pin "Dp™.
Standard diameter “Dp’’: .
21.989 - 22.001 mm {0.8657 - 0.8662 in) AT 1
3. Calculate pisten pin clearance. 1
dp - Dp = -0.004 to 0 mm (-0.0002 to 0in)
If it exceeds the above value, replace piston assembly with 20

pin.
=4, }
Micrometer :
AEMO03C I‘%ﬁ\\
PISTON RING SIDE CLEARANCE
NG Side clearance: o
Top ring B
0.045 - 0.080 mm (0.0018 - 0.0031 in)
Feeler 2nd ring &T
gauge 0.030 - 0.065 mm (0.0012 - 0.0026 in) 2
OK Max. limit of side clearance:

0.1 mm (0.004 in) 28
If out of specification, replace piston and/or piston ring assem- ‘
bly.

3
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CYLINDER BLOCK

Pistion
Press-fit
&4

Measuring point

SEMB228
Bend
// Feeler gauge
ﬁ ’/
SEMO38F
Torsion

Wi
i

SEMOGIF

EM-60 j
oo ——

Inspection (Cont’d)

PISTON RING END GAP
Top ring:
Standard
0.20 - 0.30 mm (0.0079 - 0.0118 in}
Limit
0.39 mm {0.0154 in)
2nd ring:
Standard
0.35 - 0.50 mm (0.0138 - 0.0197 in)
Limit
0.59 mm (0.0232 in)
Qil ring:
Standard
0.20 - 0.60 mm (0.0079 - 0.0236 in)
Limit
0.60 mm (0.0272 in)
If out of specification, replace piston ring. If gap exceeds max-
fmum limit with new ring, rebore cylinder and use oversize
piston and piston rings.
Refer to SDS (EM-78).

CONNECTING ROD BEND AND TORSION
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 x
it it exceeds the limit, replace connecting rod assembly. 1




CYLINDER BLOCK

_ Inspection (Cont’d)

straightedge

N

Less than 0.03 mm (0.0012 in)

Limit:

0.10 mm (0.0039 in)

2. if out of specification, resurface it.
The resurfacing limit is determined by cylinder head resur-
facing in engine.

CYLINDER BLOCK DISTORTION AND WEAR

1. Clean upper face of cylinder block and measure the dis-
tortion in the directions as shown.
Standard:

SEM123C Amount of cylinder head resurfacing is “A”.

T
£EE
4§
o
‘:‘ . |
w3 >
2
w2
' 3
[®)
SEMO0BD
Y

Unit: mm {in) SEM3BIE

A + B = 0.2 mm (0.008 in)

Nominai cylinder block height
from crankshaft center:

Amount of cylinder block resurfacing is “B"".
The maximum limit is as follows:

211.25 - 211.35 mm (8.3169 - 8.3208 in)

PISTON-TO-BORE CLEARANCE

1. Using a bore gauge, measure cylinder bore for wear, out-
of-round and taper.
Standard inner diameter:

3. |f necessary, replace cylinder block.

86.000 - 86.030 mm (3.3858 - 3.3870 in)

Wear limit:

0.20 mm {0.0079 in)

If it exceeds the limit, rebore all cy
der block if necessary.
Out-of-round (X — Y) standard:

0.015 mm (0.0006 in)

linders. Replace cylin-

Taper (A - B and A - C) standard:

it.
3 4o X

80 (2.36)
10 (0.39)

100 {3.94)
Olo>

L SEMO10D

0.010 mm (0.0004 in)

EM-61

2 Check for scratches and seizure. If seizure is found, hone
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CYLINDER BLOCK

- T
Inspection (Cont'd)
Cyfinder grade number | Cylinder grade mumber e If .cylinder block or piston _is repiaced, match piston grade
{each cylinder) with grade number on cylinder block upper surface.
Front mark

1]‘ 1/, 1:::7 =
Engine¢ > L0
front 2

O

L |
H ]

= r
o]
\V)
[

LA

s

200 7 CoQ

o

SEMO39F

front

3. Measure piston skirt diameter.
Piston diameter “A’";
Refer to SDS (EM-78).
Measuring point “a” (Distance from the bottom):
10.5 mm (0.413 in)

= Mj,{ 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.
SEMG120 Oversize pistons are available for service. Refer to SDS (EM-
78).
6. 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 bolts to the specified
torque. This will prevent distortion of cylinder bores.
8. Cut cylinder bores.
& When any cylinder needs boring, all other cylinders must
also be bored.
e Do not cut 100 much out of cylinder bore at a time. Cut only
0.05 mm (0.0020 in) or so in diameter ai a time,
9. Hone cylinders to obtain specified piston-to-bore clear-
ance,

10. Measure finished cylinder bore for out-of-round and taper.
® Measurement should be done afier cylinder bore cools
down,
F A B 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.
? Unit: mm {in}
| Out-of-round (X - ¥) and | Main journal Less than 0.005 (0.0002)
Taper (A - B} Pin journaf Less than 0.0025 {0.0001)
Taper: A - B
Qut-of-round: X — ¥
SEM.’?@J
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CYLINDER BLOCK

NG
Qﬁ%

SEMEBSD

SEMO40F

Inspection (Cont’d)
3. Measure crankshaft runout.
Runout (Total indicator reading):
Less than 0.05 mm (0.0020 in)

BEARING CLEARANCE

e Use Method A or Method B. Method A is preferred because
it is more accurate.
Method A (Using bore gauge & micrometer)

Main bearing

1. Set main bearings in their proper positions on cylinder
block and main bearing cap.

2. |nstall main bearing cap and main bearing beam to cylin-
der block.

Tighten all bolts in specified procedure. Refer to

“CRANKSHAFT” in “Cylinder Block Assembly” (EM-68).

3. Measure inner diameter A" of each main bearing.

4. Measure outer diameter “Dm’ of each crankshaft main
journal.
5. Calculate main bearing clearance.
Main bearing clearance = A — Dm
Standard: 0.004 - 0.022 mm (0.0002 - 0.0009 in}
Limit: 0.050 mm (0.0020 in)
If it exceeds the limit, replace bearing.
7. 1f clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bear-

ing.

>

a. When grinding crankshaft journal, confirm that “'L"" dimen-
sion in fillet roll is more than the specified limit.
“L’*: 0.1 mm (0.004 in)
b. Refer to SDS for grinding crankshaft and available service
parts (EM-80).
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CYLINDER BLOCK

mMain journal grade number
““—-\ﬂ(
’N No.5
@ 27y

Engine
front

SEM313D
Type | Main journal grade number
No. 5
22121
ki
Pin journal ><
grade number No. 4
No. 1 M 0.
Crankshaft
front view SEMO13D
Type it o
¥p Main journal grade number
No. 1 No. 5 journal
AN
\ @ g
Crankshaft \ J)
front view
SEM203D

Inspection (Cont’d)

8. If crankshaft is reused, measure main bearing clearances
and select thickness of main bearings.
If crankshatft is replaced, select thickness of main bearings
as follows:

a. 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.

b. Grade number of each crankshaft main journal is punched
on the respective crankshaft. These numbers are punched
in either Arabic or Roman numerals.

c. Select main bearing with suitable thickness according to
the following table.

How to select main bearings

(Identification mark and color)

Crankshaft Main journal grade number
journal grade
number 0 1 2 3
0 0 1 2 3
(A, Black) {B, Brown) (C, Green) (D, Yellow)
1 1 2 3 4
(B, Brown) (C. Green) (D, Yellow) (E. Blue)
s 2 3 4 5
(C., Green) (D, Yellow) (E, Blue) (F. Pink)
3 3 4 5 6
(D, Yellow) (E, Blue) (F, Pink) (G, No color)

For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number = 1 + 2
= 3 (D, Yellow)
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CYLINDER BLOCK

Inside micrometer

AEMO27

AEMO28

Inspection (Cont’d)

Connecting rod bearing (Big end)

1. Install connecting red bearing to connecting rod and cap.
2. Instal!l connecting rod cap to connecting rod.

Tighten bolts to the specified torque.

3. Measure inner diameter "C" of each bearing.

Gl

A

1
Vi fa

4. Measure outer diameter “Dp"’ of each crankshaft pin jour- LG l
nal.
5. Calculate connecting rod bearing clearance. e
Connecting rod bearing clearance (C — Dp): =C
Standard
0.020 - 0.045 mm (0.0008 - 0.0018 in) e
Limit T i
0.65 mm (0.00256 in)
6. [f it exceeds the limit, replace bearing. cL

7. It clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bear-
ing. ix]
Refer to step 7 of "BEARING CLEARANCE — Main
bearing’' (EM-83).

8. If crankshaft is replaced with a new one, select connecting

Type ! Main journal grade number . ;.
s ¢ 6 rod bearing according to the following table. _ i
' Connecting rod bearing grade number: BR i
These numbers are punched in either Arabic or Roman N
numeralis. o7
No. 1 No. 4 . ]
' . Connecting rod bearing grade :
Crank pin journal grade number i
number e
0 0
y
Crankshaftt !
front view SEMO13D 2 2 ar
"'ype ] . .
No. 3 No. 4 cylind identification colors of connecting rod bearing: MR
° Gcw: ;r Grade 0; No color
No. 1 rade .
Grade 1 Grade 1; Black
o Grade 2 Grade 2; Brown =0
Pin journal
grade number
nx

Crankshaft

rear view SEM2040
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CYLINDER BLOCK

AEMO29

AEMD30

ST16610001
or suitable tool

Inspection (Cont'd)
Method B (Using plastigage)

CAUTION: _

¢ Do not turn crankshaft or connecting rod while plastigage
is being inserted.

® When bearing clearance exceeds the specified limit,
ensure that the proper bearing has been installed. If clear.
ance cannot be adjusted using any standard bearing
grade, grind crankshaft journal and use undersized bear

CONNECTING ROD BUSHING CLEARANCE (Smal end)
1. Measure inner diameter "“G'" of bushing.

2. Measure outer diameter “Dp" of piston pin.
3. Calculate connecting rod bushing clearance.
Connecting rod bushing clearance = ¢ - Dp
Standard:
0.005 - 0.017 mm (0.0002 - 0.0007 in)
Limit:
0.023 mm (0.0009 in)
't it exceeds the limit, replace connecting rod assembly or
connecting rod bushing and/or piston set with pin.

REPLACEMENT OF CONNECTING ROD BUSHING
(Smail end)

1. Drive in small end bushing until it is flush with end surface
of red,
Be sure to align the oil holes.
2. Ream the bushing so that clearance with piston pin is
within specification.
Clearance between connecting rod bushing and piston
pin:
0.005 - 0.017 mm (0.0002 - 0.0007 in)

REPLACEMENT OF PILOT BUSHING (M/T) OR PILOT
CONVERTER (A/T)

1. Remove pilot bushing or pilot converter using Tool or suit-
able tool.
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CYLINDER BLOCK

Crankshaft side

AT N

SEM163B

SEMB6ED

<1:! Baffle plate

o [}

o o

SEM1E6B

Inspection (Cont’d)
2. Install pilot bushing or pilot converter as shown.

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):
Flywhee! (M/T model)
Less than 0.15 mm (0.0059 in)
Drive plate (A/T model)
Less than 0.20 mm (0.0079 in)

Assembly

1. Install timing chain oil jet.

Drive oil jet into cylinder block with punchmark facing up.

2. Install piston oil jets.
3. Instalt baffle plate.

PISTON
1. Install new snap ring on one side of piston pin hole.
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CYLINDER BLOCK

Front mark

Qil hole

Engine
front

—Piston grade

i /

number

e

Engine front

#1%%

N\

Cylinder
number
SEMS46C
—
Upper side
Top
%/
| Punchmark side
> D 2nd
P
Ol
SEMB01D
Cil ring .
® Top ring
expander 4ag = ® Oil ring
f % ' upper rail
Engine
front
b | % y Qil ring
2nd ring ‘ lower rait
SEM160B
#5
QN
Oil hole #3 %
#e

%%Qﬁ

SEMBB5D

———

Assembly (Cont’d)

2. 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, make sure connecling rod swings
smoothly,

3. Set piston rings as shown.

CAUTION:;

® When piston rings are not replaced, make sure that piston
rings are mounted in their original positions.

¢ When replacing piston rings, if there is no punchmark,
install with either side up.

4. Locate the ring gap as shown.

CRANKSHAFT

1. Set main bearings and thrust bearings in their proper posi- E
tions on cylinder block and main bearing cap.

e Confirm that correct main bearings are used. Refer to
“Inspection” of this section,

e Direct the oil grooved side of thrust bearing to crankshaft
arm side.
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CYLINDER BLOCK

SEM1598

Assembly (Cont’d)

sep

Install crankshaft, main bearing caps and beam and
tighten bolts to the specified torque.

Prior to lightening bearing cap bolis, shift crankshaft back
and forth to properly seat the bearing cap.

Tighiening procedure

Tighten ali bolts to 26 to 32 N-m (2.7 to 3.3 kg-m, 20 to 24
ft-ib). :

Turn all bolts 75 to 80 degrees clockwise with Tool or suit-
able angle wrench.

Loosen all bolts completely.

Tighten all bolls to 32 to 38 N-m (3.3 to 3.9 kg-m, 24 to 28
ft-ib).

Turn all bolts 45 to 50 degrees clockwise wilh Tocl or suil-
able angle wrench.

If an angle wrench is not available, mark all bearing cap
bolts on the side facing engine rear. Then, turn each bolt
specified degrees clockwise. Confirm angle of degrees
with a graduator, not by eye-measurement.

After securing bearing cap bolis, make sure crankshaft
turns smoothly by hand.

Measure crankshaft end play.
Crankshaft end play:
Standard
0.10 - 0.26 mm (0.0039 - 0.0102 in)
Limit
0.30 mm (0.0118 in)
If beyond the limit, reptace thrust bearings with new ones.

Install connecting rod bearings in connecting rods and
connecting rod bearing caps.

Confirm that correct bearings are used. Refer to
“Inspection”.

Install bearings so that oil hole in connecting rod aligns
with oil hole of bearing.

instail pistons with connecting rods.

Install them into corresponding cylinders with Tool.

Be careful not to scratch cylinder wall by connecling rod.
Arrange so that front mark on piston head faces toward
engine froni.

Be careful not 1o hit oil jet with connecting rod.
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CYLINDER BLOCK

—

_

Connecting rod bearing cap nut

SEMGWEJ

SEM218D

Assembly (Cont’d)

b. Install connecting rod bearing caps.
Tighten connecting rod bearing cap nuts in the !oHowing
two steps.
Step 1
Tighten nuts to 14 to 16 N-m {1.4 to 1.6 kg-m, 10 o
12 ft-lb).
Step 2
Turn nuts 60 to 65 degrees clockwise with angle
wrench. If angle wrench is not available, tighten
nuts to 38 to 44 N-m (3.9 10 4.5 kg-m, 28 to 33 fi-Ib).
e After securing connecting rod cap nuts, make sure crank.
shaft turns smoothly by hand.

6. Measure connecting rod side clearance.,
Connecting rod side clearance:
Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.50 mm (0.0197 in)
' beyond the limit, replace connecting rod and/or crank-
shaft.

7. Install baffle plate.

8. Install rear oil seal retainer.

(1) Before installing rear oil seal retainer, remove all traces
of liguid gasket from mating surface using a scraper.

® Alsoremove traces of liquid gasket from mating surface of
cylinder block.

(2) Install rear oil seal. Refer to “‘REAR OlL SEAL™ in "“Qil Seal
Replacement” (EM-34).
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CYLINDER BLOCK

SEM219D

Assembly (Cont’d)

(3) Apply a continuous bead of liquid gasket to mating surface
of rear oil seal retainer.

e Use Genuine Liquid Gasket or equivalent.
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

COMPRESSION PRESSURE

Cylinder arrangement in-line 4
Unit: kPa (bar, kg/cm?, psi)y/300 rpm
Displacement cm? {cu in) 1,998 (121.92) -—
] Standard 1,079 {10.79, 11.0, 156)
Bore and stroke mm (in) 86 x 86 (3,39 x 3.39)
Minimum 883 (8.83, 9.0, 128)
Valve arrangement DOHC
Di ial timi lin-
Firing order 1342 Hiterential limit between cyiin 98 (0.98, 1.0, 14)
ders )
Number of piston rings ——
Compression 2
Qil 1
Number of main bearings 5
Compression ratio 8.5
EM-72




SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment

CYLINDER HEAD

Unit: mm (in)

VALVE

Unit: mem {in)

e
Standard Limit

Less than

Head surface distortion 0.03 (0.0052)

0.1 (0.004)

I )

O

SEMO43F

Nominal cylinder head height

o 136.9 - 137.1 (5.390 - 5.398)

Resurfacing limit 0.2 (0.008)"

“ Sum of resurfacing cylinder head and cylinder btock

T

i

o--g’Q

SEM188-B

Valve head diameter "D

Intake

Exhaust

34.0 - 34.2 (1.339 - 1.346)
30.0 - 30.2 (1.181 - 1.189)

Valve length “"L"

Intake

Exhaust

101.19 - 101.61
{3.9839 - 4.0004)

102.11 - 102.53
(4.0201 - 4.0366)

Valve stem diameter "'d"”

Intake

Exhaust

5.965 - 5.980 (0.2348 - 0.2354)
6.045 - 6.960 (0.2734 - 0.2740)

Valve seat angle "a”
Intake

Exhaust

45°15" - 45745

Valve margin “T"
Intake

Exhaust

1.1 (0.043)
1.3 (0.051)

Valve margin "7 limit

More than 0.5 (0.020)

valve stem end surface grinding

limit

Less than 0.2 {0.008)

EM-73

WA

£

)

FA

RA

B3R

ST

37

HA

EL




SERVICE DATA AND SPECIFICATIONS (SDS)

Valve spring

Inspection and Adjustment (Cont'd)

Free height mm (in)

49.36 (1.9433})

Vaive guide

Unit: mm (in)

Pressure
N (kg. 1b) at height mm {in)

578.02 - 641.57

Standard (68.84 - 65.42, 129.96 - 144 25)
at 30.0 {1.181)
] 5492 (56.0, 123.5)
Limit

at 30.0 (1.181)

Out-of-square mm {in)

Less than 2.2 {(0.087)

Hydraulic lash adjuster (HLA)

Unit: mm {in}

HLA outer diameter

16.980 - 16.993
{0.6685 - 0.6690)

SEMO0B3D

Standard

Service

HLA guide inner diameter

17.000 - 17.020
(0.6693 - 0.6701)

Ciearance between HLA and HLA guide

0.007 - 0.040
{0.0003 - 0.0018)

10.023 - 10.034
(0.3946 - 0.3950)

10.223 - 10.234
{0.4025 - 0.4029)

11.023 - 11.034
(0.4340 - 0.4344)

11.223 - 11.234
(0.4418 - 0.4423)

6.000 - 6.018 (0.2362 - 0.2369)

7.000 - 7.018 (0.2756 - 0.27863)

9.975 - 9.996
(0.3927 - 0.3935)

10,175 - 10.196
(0.4006 - 0.4014)

Valve guide
Intake
Outer
diameter
Exhaust
Valve guide
Inner Intake
diameter
{Finished
size) Exhaust
Cylinder head  Intake
valve guide
hole diameter Exhaust

10.975 - 10.998
(0.4321 - 0.4329)

11.175 - 11.196
(0.4400 - 0.4408)

Interference fit of valve
guide

0.027 - 0.059 (0.0011 - 0.0023}

Standard Limit
Intake 0-020 - 0.053 0.08 (0.0031)
Stem to guide (0.0008 - 0.0021)
clearance £.040 - 0.073
: ’ .1 {0.004
Exhaustl 5 0016 - 0.0029) 0-110.004)
Valve deflection limit 0.2 (0.008)

Projection length “L"

14.0 - 14.2 (0.551 - 0.559)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)

valve seat

Unit: mm (in)

Cylinder head

INTAKE
7//
_ll %
H %
- D
%)
] %% |
Standard
h 230
lt——— *29.35 - 2965 |
(1.1555 - 1.1673},
Y
4 la— *31.4 - 31.6 {1236 - 1.244)
| 449837 . 45°07"
‘336 - 338
500 mle—————— d  (1.323 - 1331
Contacting width (W): 1.4 - 1.7
{0.055 - 0.067}
!
Qversize
h
¢ |

< L_ ‘31.4 - 316 (1.236 - 1.244)
*44°53' - 45°07’ §

‘336 - 338 i
{1.323 - 1.33)

e d

Contacting width (W): 1.4 - 1.7

EXHAUST
57,
%
H
'
%
Standard
!
h
3
'<\-l e, "26.8 - 27.0 (1.055 - 1.063)
*44°53" - 45907
M————— :29.4 - 296 (1.157 - 1.165)
*50° d

Contacting width (W): 1.7 - 2.0 (0.067 - 0.079)

Oversize

le— . 268 - 27.0 (1.055 - 1.063)
*44°53" - 45°07'

*294 - 296 {1.157 - 1.165)
—— d

Contacting width (W): 1.7 - 2.0 (0.067 - 0.079)

(0.055 - 0.067)
:* Machining data
SEMB51D
Standard Service

In. 45.000 - 35.016 (1.3780 - 1.3786) 35.500 - 35.516 (1.3976 - 1.3983)
Cylinder head seat recess diameter (D)

Ex. 31.000 - 31.016 (1.2205 - 1.2211) 31.500 - 31.516 (1.2402 - 1.2408)

In. 0.064 - 0.096 (0.0025 - 0.0038)
Valve seat interference fit

Ex. 0.064 - 0.096 {0.0025 - 0 0038}

In. 35.080 - 35.096 {1.3811 - 1.3817) 35,580 - 35.596 (1.4008 - 1.4014)
Valve seat outer diameter (d

@ EX. 31,080 - 31.096 (1.2236 - 1.2242} 31.5B0 - 31 596 (1.2433 - 1.2439)

. 6.25 {0.2461)
Depth (H)

Ex. 6.25 {0.2461)
Height (h) 6.2 - 6.3 (0.244 - 0.248) 54-55(0213-0217)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Valve shim clearance adjustment

inspection and Adjustment (Cont'd)

Unit: mm (in)

Valve shim clearance {Cold}

Shim thickness "' T

Less than 0.025 (0.601)
T,+0.025 (0.001}

Available shims

Thickness mm {in}

ldentification mark

-

2.800 (0.1102) gg
2.825 (0.1112) ;S
2.850 (0.1122) ;g
2.875 (0.1132) f:
2.900 (0. 1142 gg
2.925 (0.1152) :g
2.950 (0.1161) gg
2.975 (0.1171) fg
3.000 (0.1181) 38
3.025 (0.1191) gg
3.050 (0.1201) 23
3.075 (0.1211) ?2
3.100 (0.1220) g;
3.125 (0.1230) 3;
-_— 0 »
3.150 (0.1240) g;
3.175 (0.1250) ?;
3.200 (C.1260) gf}

EM-76
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SERVICE DATA AND SPECIFICATIONS (SDS)

e

CAMSHAFT AND CAMS

Inspection and Adjustment (Cont’d)
HAFT BEARING

Unit: mm {in)

f

carnshaft journal to
pearing ctearance

Standard

Limit

0.045 - 0.086
(0.0018 - 0.0034)

0.15 (0.0059)

Innar diameter of cam-
shatt bearing

28.000 - 28.021
(1.1024 - 1.1032)

outer diameter of
camshaft journal

camshaft runout {TIR"]

27,935 - 27.955
{1.0998 - 1.1006)

Less than
0.02 {0.0008}

0.1 (0.004)

'Camshaft sprocket
runout {TIR*}

Less than
0.25 {0.0098)

Camshaft end play

0.092 - 0.173
(0.0036 - 0.0068)

0.20 (0.0079)

EM671

Cam height A"
Intake

Exhaust

37.920 - 38.110 (1.4929 - 1.5004}
37.920 - 38.110 (1.4929 - 1.5004)

Wear limit of cam

height 0.2 (0.008)
Valve lift
intake 9.2 (0.362)
Exhaust 9.2 (0.362)

valve timing {VTC solenoid valve OFF)

EM120
Unit: degree

f

240°

53

‘Total indicator reading

EM-77

5>
=

25
=)

i




SERVICE DATA AND SPECIFICATIONS (SDS)

CYLINDER BLOCK

Inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

Unit: mm (in)

Available piston

211.25 - 211.35 mm
(8.3169 - 8.3208 In)

Unit: mm (in)

———

| I —1
L 1
T T
L |
16 o o o
| - ——
/‘ O I S mm———
- A
Q) [
a
h
SEMO008D

SEMTS0C

Piston skirt diameter A"

Standard

H Grade No. 1
Grade No. 2
Grade No. 3

0.20 (0.0079) over-
size {Service)

85.980 - 85.990 (3.3850 - 3.3854)
85.990 - 86.000 (3.3854 - 3.3858)
86.000 - B6.010 {3.3858 - 3.3862)

86.180 - 86.210 (3.3929 - 3.3941)

SEMGEGD "'a" dimension

10.5 (0.413)

Surface ftatness
Standard

Limit

Piston clearance to cylin-

der block
Less than 0.03 (0.0012)

0.010 - 0.030 (0.0004 - 0.0012)

Piston pin hole diameter
0.10 {0.0039)

21.987 - 21.999 (0.8656 - 0.8661)

Cylinder bore
Inner diameter
Standard
Grade No. 1
Grade No. 2
Grade No. 3

Wear fimit

86.000 - 86.010 (3.3858 - 3.3862)

86.010 - 86.020 (3.3862 - 3.3866)

86.020 - B6.030 {3.3866 - 3.3870)
0.20 (0.0079)

Qut-of-round (X - ¥}

Less than 0.015 {0.0006)

Taper (A-B and A - Q)

Less than 0.010 (0.0004)

Difference in inner
diameter between cylin-
ders

Lémit

Less than 0.05 (0.0020Q)

Main journal inner
diameter

Grade No. 0
Grade No. 1
Grade No. 2

Grade No. 3

58.944 - 58.950 (2.3206 - 2.3209)
58 950 - 58.956 (2.3209 - 2.3211)
58.956 - 58.962 (2.3211 - 2.3213)
58.962 - 58.968 (2.3213 - 2.32186)

EM-78
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SERVICE DATA AND SPECIFICATIONS (SDS)

T

piston ring

Inspection and Adjustment (Cont’d)

Unit: mm {in}

CONNECTING ROD

Unit: mm (in}

P
side clearance

Center distance

136.30 (5.3661)

Bend [per 100 {3.94)]

Top
0.045 - 0.080 Limit 0.15 (0.0059)
Standard (0.0018 - 0.0031) Torsion [per 100 (3.94}]
Limit 0.1 (0.004) Limit 0.3 {0.0012)
2nd .
s 0.030 - 0.065 ﬁ}%’;’:“‘;‘;’:ﬁegf small end 94.980 - 25.000 (09835 - 0.9843)
{0.0012 - 0.0026) Piston pin bushing inner 22,000 - 22.012
Limit 0.1 (0.004} diameter* : 012 (0.8661 - 0.8666)
End f:: ﬁ“:]r;rr‘e;i‘;rr‘ge;::’ big end 51.000 - 51.013 (2.0079 - 2.0084}
Standard 0.20 - 0.30 (0.0079 - 0.0118) Side clearance
Limit 0.30 (0.0154) Standard 0.20 - 0.35 (0.0079 - 0.0138)
= Limit 0.5 (0.020)
Standard 0.35 - 0.50 (0.0138 - 0.0197} *After installing in connecting rod
Limit 0.5 (0.0232)
o
Standard 0.20 - 0.60 (0.0079 - 0.0236)
Limit 0.69 (0.0272)

Piston pin

Unit: mm (in}

Piston pin outer diameter

21.989 - 22.001 (0.8657 - 0.8662)

Interterence fit of piston pin
lo piston

0 - 0.004 (0 - 0.0002)

Piston pin to connecting
rod bushing clearance

Standard

0.005 - 0.017 {0.0002 - 0.0007)

<imit

0.023 (0.0009)

* Values measured at ambient temperature of 20°C (68°F)

EM-79

W&

i,




SERVICE DATA AND SPECIFICATIONS (SDS)

CRANKSHAFT

Inspection and Adjustment (Cont'd)
AVAILABLE MAIN BEARING

Urit: mm (in)

Main jourpatl dia. "Dm"

Grade No. 0 94.974 - 54980 (2.1643 - 2.1646)
Grade No. 1 34.968 - 54.974 (2.1641 - 2.1643)
Grade No. 2 54.962 - 54.868 (2.1630 - 2.1641)
Grade No. 3 54.956 - 54.962 (2.1636 - 2.1639)

' Pin journal dia. 'Dp’

E Grade No. 0 47.968 - 47.974 (1.8885 - 1.8887)
Grade No. 1 47.962 - 47 968 (1.8883 - 1.8885)
Grade No. 2 47.956 - 47.962 (1.8880 - 1.8883)

Center distance ''r"

42.96 - 43.04 (1.6913 - 1.6945)

Qut-of-round (X - Y)

#
Ol hole g\‘
Engine from%

5

Standard
Main journal Less than 0.005 {0.0002)
Pin journal Less than 0.0025 (0.0001)
Taper (A - B)
Standard
Main journal Less than 0.005 (0.0002)
Pin fournal Less than 0.0025 (0.0001)
Runout [TIR]
Standard Less than 0.025 (0.0010)
Limit Less than 0.05 (0.0020)
Free end play
Standard 0.10 - 0.26 (0.0039 - 0.0102)
Limit 0.30 {(0.0118)
Dm
C O r
=Ll - WS
7 “ T
| Op

SEMI54C

SEMGASD
Main bearing (Standard)

Unit: mm {in)
o | oorrs- oorso) Black (A)
" | oo oors) Brown ()
2 (0.1632:13 A 11}:2322) Green (C)
3 (0.163:2 ;zgggs) (0_1723 (1;?7';2) Yellow (D)
¢ | oores. ;ﬂ?;) Blue (E)
5 | ores. ;ﬁgggs; Pink (F)
6 {0_16322 i :J:g?fg?) No calor (G)

Out-of-round ® -
Taper -

@

EM715

Main bearing (Undersize)

Unit: mm {in)

Main journal
Undersize Thickness "T" . ain jou” 8 .
diameter “Dm
Grind so that bear-
109 - 2.117 . .
0.25 {(0.0098) 2 2 ing clearance is the

{0.0830 - 0.0833}

specified value.




SERVICE DATA AND SPECIFICATIONS (SDS)

- Inspection and Adjustment (Cont’d)

AVAILABLE CONNECTING ROD BEARING

connecting rod bearing
glandard size

Unit mm (in)

MISCELLANEOUS COMPONENTS

Unil: mm (in}

Camshaft sprocket runout limit
[TIR]

Flywheel runout limit [TIR}

0.25 (0.0098)

0.15 (0.0059)

Identificati
Grade | 1hickness “T" Width "W entification
number color {mark)
1.500 - 1.503
N A
0 (0.0591 - 0.0502) o color (A)
1.503 - 1.506 16.9 - 17.1
lack (B
| (0.0592 - 0.0593) | {0.665 - 0.673) Black (B)
1.506 - 1.500
B
2 (0.0593 - 0.0594) rown (C)
Undersize
Unit: mm {in)
K pin j I
Undersize Thickness "T" C”_m pin ch?urrl\'a
diameter "Dp
1.541 - 1,549
0.08 {0.0031) (0.0607 - 0.0610)
0.12 (0.0047} 1561 - 1.568 ifrlz‘ljez(:at::z: ?setar:e
S (0.0615 - 0.0618) g ceal
specitied valua.
1.626 - 1.634
0.25 (0.0098) {0.0640 - 0.0643)

Bearing clearance

Unit: mm {in)

Main bearing clearance
Standard 0.004 - 0.022 (0.0002 - 0.0009)

Limit 0.05 {0.0020)

Connecting rod bearing

clearance
“Standard 0.020 - 0.045 (0.0008 - 0.0018}
Lirmit 0.65 (0.0256)

)

WA
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PRECAUTION AND PREPARATION

Groove

o
(@an

Bolt hote

»

Inner
side

Precaution
LIQUID GASKET APPLICATION PROCEDURE

a. Use a scraper to remove ali traces of old liquid gaske: from
mating surfaces and grooves. Also, completely clean any
0oil 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 is 4.0 to 5.0 mm (0.157 to 6.197 in)

wide {for oil pan).
¢ Be sure liquid gasket is 2.0 to 3.0 mm (0.079t0 0.118 in)

AEMOT4

Sem37ic| wide (in areas except oil pan).

C. Apply liquid gasket to inner surface around hole perime-
ter area.
(Assembly should be done within 5 minutes after coating))
d. Wait at least 30 minutes before refilting engine oil and
engine coolant.

Special Service Tools

Tool number .
Description
Tool name
ST25051001
Qil pressure gauge
NTO50
ST25052000 Adapting oil pressure gauge to cylinder
Hose block
NTO51
KV10115801 Removing ail filter
Oil filter wrench
t4 faces
Inner span 64.3 mm (2531 im)
(Face to opposite face)
NT3s62
EG 17650301 Adapting radiator cap tester to radiator
Radiator cap tester filler neck
adapter
NT053

LC-2




PRECAUTION AND PREPARATION

Special Service Tools (Cont’d)

——
ool number
Tool name

Description

Tube pFeSSG r

Pressing the tube of liquid gasket

Kv99103510

Kv99103520

NTO52
Installing radiator upper and lower tanks
radiator plate pliers A
NYZ224
Removing radiator upper and lower tanks
R~-iator plate pliers B )
K o ol )|
-
NT225

LC-3
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ENGINE LUBRICATION SYSTEM

Lubrication Circuit

Relief valve

Qil filter

Qil filter bracket

Oil pan ]

Qil tube

Camshaft

T

w4

Rocker pivot

o Lot
et Wi~y
‘ ]

ome A O FRRrrr

"NNZE:
‘! X

b
\

Qil pan

Qil strainer

<= Qil passage

4= Ol gallery in cylinder block
PR By-pass passage

+— T0 oil pan

T

Chain tensioner

Main gallery

J

J

[Connecting rod bearing |

yr
Oil jet ]

Connecting rod

Cylinder head oil galleryl—r{" Camshaft journal |
Hydraulic lash O‘I{t}b o b —
adjuster ! iltube | [ Camshaft Valve timing

control
[ Piston and cyiinder J-——-—!
} _
SLCHEIA
Oil Pressure Check
WARNING:
= Oil pressure switch / ¢ Be careful not to burn yourseif, as the engine and oil may
hot.

e Oil pressure check shouid be done in “Neutral position’.
1. Check oil level.
Remove oil pressure switch.

SLCO70A

LC-4

_J




ENGINE LUBRICATION SYSTEM
Oil Pressure Check (Cont’'d)

3. Install pressure gauge.
4. Start engine and warm it up to normal operating tempera-
ture.
5. Check oil pressure with engine running under no-load.
Approximate discharge pressure: kPa (bar, kg/cm?, psi)
Engine speed at idle
More than 78 (0.78, 0.8, 11) A
Engine speed at 3,200 rpm
314 - 392 (3.14 - 3.92, 3.2 - 4.0, 46 - 57)

-\
P

S5T25051001

§T25052000 If difference is extreme, check oil passage and oil pump for oil =M
leaks.
SLCO2E-A 6. Install oil pressure switch with sealant.
Oil Pump LC
REMOVAL '
EC
1. Remove front cover.
Refer to “TIMING CHAIN” in EM section.
2. Remove oil pump cover. EE -
cL
MIT
DISASSEMBLY AND ASSEMBLY
SEC. 135.150 AT
3.7 - 50
2 {0.38 - 0.51, 2.7 - 3.7) 57
[C) 64 -75 o
- (0.65 - 0.76, 4.7 - 5.5)
/@J FA
o
RA
SR
§T
6.4 - 75
! {0.65 - 0.76, 4.7 - 5.5)
16 - 19 (16 - 19, 12 - 14) RS
& {3 : Nem (kg-m, #t-1b)
B @ CUJ 39 - 59 (4.0 - 6.0, 29 - 43} g : Apply engine oil. SLcarin BT
O Oil pump cover (& Regulator valve Plug A
@ Front cover (6 Spring @ Regulator valve set =
@ Inner gear (@ Washer dd) Oil strainer
@ Outer gear L.

e Always replace oil seals and gaskets with new ones.
e When installing oil pump, apply engine oil to inner and
outer gears.

1%

LC-5




ENGINE LUBRICATION SYSTEM

SLCA91A

Liquid gasket

Never apply liquid

A gasket to this
X groove,

SLC492A

Oil Pump (Cont’d)

INSTALLATION

e Before installing front cover assembly, remove all traces
of liquid gasket from mating surface using a scraper.

® Also remove traces of liquid gasket from mating surface of
cylinder block.

1. Apply a continuous bead of liquid gasket to mating surface
of front cover assembly.

e Use Genuine Liquid Gasket or equivalent.

2. Installation is in reverse order of removal.

LC-6




ENGINE LUBRICATION SYSTEM

Oil Pump (Cont'd)

Feeler gauge

-

Feeler
gauge

S1.C484A SLCA95A

. SLC450A
SLC880A
INSPECTION
Using a feeler gauge, check the following clearances:
Unit: mrm (in)
Body to outer gear clearance (1) 0.114 - 0.200 (0.0045 - 0.0079)
(nner gear to outer gear tip clearance (3 Below 0.18 (0.0071)
Body to inner gear side clearance (3 0.05 - 0.09 {00020 - 0.0035)
Body to outer gear side clearance (@ 0.05 - 0.11 {(0.0020 - 0.0043)
| . .
nner gear to brazed portion of housing 0.045 - 0.091 (0.0018 - 0 0036)
clearance (5
e If the tip clearance () exceeds the limil, replace gear
set.
e If body to gear side clearances (D, 3, @, ®) exceed
the limit, replace front cover assembly.
REGULATOR VALVE INSPECTION
spring Washer 1. Visually inspect components for wear and damage.
Plug 2. Check oil pressure regulator valve sliding surface and

Regulator
valve ;7

SLC295-A

valve spring. :
3. Coat regulator valve with engine oil. Check that it falls
freely into the valve hole by its own weight.
If damaged, replace regulator valve set or front cover assem-
bly.

LC-7




ENGINE LUBRICATION SYSTEM

Qil pump cover

I N7

Regulator valve

SLCA51A

Qil filter body

Relief valve \
Filtering paper

ScrewT
lter
F
6570 [™~—Labe!
{red)

e A

SARN| ]
PARTS

| ——Body
color

(gray)

Packing

SLGA72A

SECO15

(2.4 - 3.1 Xg-m, 17 - 22 ft-Ib)

- ™~ SLCE16A

Oil Pump (Cont'd)

4. Check regulator valve to oil pump cover clearance.
Clearance:
® :0.040 - 0.097 mm (0.0016 - 0.0038 in)
If it exceeds the limit, replace oil pump cover.

QOil Filter

The oil filter is a small, full-flow cartridge type and is provided

with a relief valve.

¢ The new and existing oil filter designs differ from each
other and are not interchangeable.

o Use Tool KV10115801 for removing oil filter.

Qil Jet (For piston)

INSPECTION

1. Blow through outlet of oil jet and make sure that air comes
out of inlet.

2. Push cut-off valve of oil jet bolt with a clean resin or brass
rod and make sure that cut-off valve moves smoothly with
proper repulsion,

When installing oil jet, align oil jet’s boss with hole on cylin-
der block.

LC-8




ENGINE LUBRICATION SYSTEM
—1 Oil Cooler

1_ 34 - 44 N-m
f:gs_‘a;-ft_'l‘g)'"‘v REMOVAL AND INSTALLATION
ﬂ 1. Drain engine oil and coolant. Gl ;
§ 2. Remove oil cooler. g
| 3 installation is in reverse order of removal.
! ©r’_—o-ring§:§

\ INSPECTION

| 0Oil cooler

. 1. Check oil cooler for cracks.
Ol cooler 2  Check oil cooler for clogging by blowing through coolant
inlet.
i
: If necessary, replace oil cooler assembly.
@_,Gaske,@ Oil pressure relief valve
: inspect oil pressure relief valve for movement, cracks and
-E/——Relief valve breaks by pushing the ball. If replacement is necessary,
ol filtar bracket remove valve by prying it qut with a suitable tool. Install a new
valve in place by tapping it.
SI.CI73A

Turbocharger Qil Tube

SEC. 140-144

020 -

(2.0 -32 14 -23)

- Ol intet
@ } tube
[ 20 -3

(2.0 - 2.2, 14 - 23)

: Nem (kg-m, ft-Ib)

Turbocharger

R

@ ’ Oil inlet tube
j [J13-16 YA,
Oil return tube J (1.3-18,9-12) SLCIBIA
e For installation, first hand-tighten bolts connecting tubes. SR
Then tighten bolts to the specified torques.
e Be careful not to deform tubes. ST
e After installation, run engine for a few minutes, and check ~'
for oil leakage.
RS
BT ;
HA
EL
B¥

LC-9




ENGINE COOLING SYSTEM

Cooling Circuit

Throttle body
/ Intake manifold collector

Qil cooler
Thermostat

Water pump —

\ \‘ LCylinder block
\ Water Cylinder head Heater
Radiator

outlet

u\fater oullsr}—pL

.| Throttle

body
Qil -
E Cylinder block
Water pump mmc_stati'

<= : Thermostat closed
== : Thermostat open Thﬁg:f‘sf}: 8 SLCOTAA
System Check

WARNING:

Never remove the radiator cap when the engine is hot; seri-
ous burns could be caused by high pressure fluid escaping
from the radiator.

Wrap a thick cloth around cap and carefully remove the cap
by turning it a quarier turn to allow built-up pressure to escape
and then turn the cap all the way off.

CHECKING COOLING SYSTEM HOSES

Check hoses for improper attachment, feaks, cracks, damage,
loose connections, chafing and deterioration.

CHECKING COOLING SYSTEM FOR LEAKS
To check for leakage, apply pressure to the cooling system
with a tester.

Testing pressure:

157 kPa (1.57 bar, 1.6 kg/cm?, 23 psi)
CAUTION:

Higher than the specified pressure may cause radiator dam-

SLC85944

Hose adapter




ENGINE COOLING SYSTEM
- System Check (Cont’d)

CHECKING RADIATOR CAP
To check radiator cap, apply pressure to cap with a tester. B
Radiator cap relief pressure: y
78 - 98 kPa (0.78 - 0.98 bar, 0.8 - 1.0 kg/em?, 11 -14 & |
psi)
' N
o SLCE13-A
N Pull the negative pressure vaive to open it. Check that it closes 2%
' completely when released. -
EC
FE
eL
SMABE7B
] - - MT
Refilling Engine Coolant
Refer to “Changing Engine coolant” in MA section. AT %'
(2
FA
RA
SEC. 210 Water Pump
_ 3 CAUTION: BE
T e3-83 e When removing water pump assembly, be careful not to
{0.64 - 0.85, gel coolant on drive belt.
46 -64) e Water pump cannot be disassembled and should be §T

replaced as a unit.
e After installing water pump, connect hose and clamp ]
securely, then check for leaks using radiator cap tester. RS -

B3 . apply liquid gasket. T |
@ : Nem (kg-m, ft4b) SLCTSA w

REMOVAL E

1. Drain coolant from cylinder block and radiator. HiA,

2. Remove fan coupling with fan.

3. Remove power steering pump drive belt, alternator drive
belt and air compressor drive belt. EL

4., Remove water pump.




e

ENGINE COOLING SYSTEM

Water Pump (Cont’d)

SLCH76A

INSPECTION
1. Check for badly rusted or corroded vanes and body assem-
bly.

2. Check for rough operation due to excessive end play.

SLCO77A

INSTALLATION
1. Use a scraper to remove old liquid gasket from water
pump.

® Alsoremove traces of liquid gasket from mating surface of
cylinder block.

[ Liquid gasket

2.0 - 3.0 mm
(0.079 - 0.118 in)

2. Apply a continuous bead of liquid gasket to mating surface
of water pump.
e Use genuine liquid gasket or equivalent.

SEC. 210

Thermostat housing

16 - 21
(1.6 - 2.1, 12 - 15)

5L.CO78A
Thermostat
Liquid gasket application places
©
2 -3 mm '
{0.08 - 0.12 In)
&Q% dia.
% QO
ra / e
Place jiggle valve upward.
Thermostat E
(@) O
3.7 -50
{0.38 - 0.51, 2.7 - 3.7) 2-3mm
(0.08 - 0.12 In)
dia.
pS 0
Front

Q  Apply liquid gasket.
[ : Nem (kg-m, ft-ib)

SL.C879A

LC-12




ENGINE COOLING SYSTEM

Thermostat (Cont’d)
INSPECTION

1. Check valve seating condition at ordinary room tempera-

fures. It should seat tightly.

5. Check valve opening temperature and maximum valve lift.

Valve opening temperature °C (°F)

76.5 (170)

Maximum valve litt mm/°C {in/°F)

More than 10/90 {0.35/194}

5LC343

AN : é 6.3 - 83
QC‘.‘/

Air relief plug

(0.64 - 0.85,
46 -6.1)

il tevel

A 5
O

o
Q Liguid gasket

guide

—20-30mm LN

(0.079 - 0.118 17%

Tles - 8.3
{0.64 - 0.85,
4.6 - 6.1)

g : Apply tiquid gasket.

@: Nem (kg-m, ft-1b)

SLC980A

3. Then check if valve is closed at 5°C (9°F) below valve

opening temperature.

e Apply a continuous bead of liquid gasket to matling surface

of water inlet. Refer to “Water Pump (LC-11)"".

e After installation, run engine for a few minutes, and check

tor leaks.

e Be careful not to spill coolant over engine compariment.

Use a rag lo absorb coolant.

Water Outlet
INSPECTION

Visually inspect for water leaks. if there is leakage, apply lig-

uid gasket.

INSTALLATION

1. Use a scraper to remove old liquid gasket from water out-

let.

e Also remove traces of liquid gasket from mating surface of

cylinder head.

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

of water outlet.

e Use Genuine Liquid Gasket or equivalent.

LC-13




ENGINE COOLING SYSTEM

SEC. 214 ﬁ
@/~ (C)3.2-42(0.33 - 043, 24 - 3.9)
[(Daz-a2

(0.33 - 0.43, 24 - 3y)

Lower radiator hose

Cooling fan
(Motor driven}

s_—
=9

Radiator shroud

. ' | . \

Reservoiry

Upper radiator hose

(% 0.78 - 1.5 (0.08 - 0.16, 0.58 - 1.18)

Push and pull
rearward to remove,

[Q): Nem (kg-m, ft-Ib}

SLCSNJA

Cooling Fan Control System (Motor driven)
Fans are controlled by ECM. For details, refer to EC section.

SEC. 210 D64 .75 Cooling Fan (Crankshaft driven)

{0.65 - 0.76,.9"
N - 55) e -DISASSEMBLY AND ASSEMBLY

INSPECTION

Check fan coupling for rough Operation, oil leakage or bent
bimetal.

sLcor2
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ENGINE COOLING SYSTEM

Radiator (Aluminum type)

] ]

Upper tank

Sealing rubber Q

_~—Core

//" Sealing rubber @

Oil cooler securing nut

i . “[C8 - 12 N-m (0.8 - 1.2 kg-m, 5.8 - 8.7 ft-Ib)
\\ ep/—Conical washer @

_ T @ washer

\A 0Q-ring g
3
/ Qi cooler

Lower tank

A/T model only

—0 @080

I
|
L SLcagﬂ

Aluminum radiator can be disassembled by using special procedures and special service tools.

PREPARATION

Modification of radiator plate pliers A

For proper maintenance of aluminum radiator, modify the radiator plate pliers A (KV99103510) as
dr ~ribed below. The modified tool will be usable for radiators with either square or circular sealing
ruvoer.

For radiators with circular sealing rubber, avoid excessive crimping. The standard crimping height for
this type is larger.

Step 1

1. Draw out pin at @ and disassemble @ from (®. Then, grind ®@. (Fig. 1)

5 @Grind @ . Finish the surface as smoothly as possible. (Fig. 2)

CAUTION:

Be careful not fo over-grind the standard size since it might damage washer when caulking.

3. Using a burner on the curved portion, straighten ® until its end is 18 mm (0.71 in) lower as shown
in the figure. (Fig. 3) Avoid applying too much force to .

4 Reassemble the tool in such a way that H' is approx. 8.1 mm (0.358 in) when (@ portion is joined.
(Fig. 1)

5. |f dimension H' can not be attained, adjust by grinding portion (® or by straightening the curve (R)
further. (Fig. 1, 3)

unl
nrl

g

2
572}

87

T g
v A




ENGINE COOLING SYSTEM
Radiator (Aluminum type) {Cont'd)

a ® Lock pin
. /
w T y 7 ) @ T
9.1 {0.358) 9 N
[Former:
108 (0.425)] o \ Cut off 7 (0.28)
7 (0.28)
8.6 {0.339)
{Former: 7.5 (0.295)) 7 (0.28)
© o[ |

pidd [ G
Cut off 1.3 (0.051) - ::71}
<°°‘w
\Q°‘ Unit: mm (in)
Fig. .
ig. 2 Fig. 3 SLCE54C

Step 2

1. Make spacers (steel) with a specification of 1.5 mm (0.059
in} thick x 18 mm (0.71 in) wide x 8.5 mm (0.335 in) long.

H' = 75 2. Using double sided tape or adhesive, attach the spacer to
{0.299) the tip of the modified radiator plate pliers A.

3. Make sure that when radiator piate pliers A are closed
dimension H" is approx. 7.6 mm (0.299 in).

4. If dimension H” is out of specification, adjust with the
spacer.

Unit: mm (in)
SIL.CAS5C
DISASSEMBLY

1. Remove tank with Tool,

e Grip the crimped edge and bend it upwards so that Tool
slips off.
Do not bend excessively.

51.C893

LC-16 i




ENGINE COOLING SYSTEM
Radiator (Aluminum type) (Cont’d) .

e In areas where Tool cannot be used, use a screwdriver to
bend the edge up.
Be careful not to damage tank.

SLCY30

2. Make sure the edge stands straight up.
3. Remove oil cooler from tank. (A/T models only)

SLCO3A

ASSEMBLY

— OH cocler .
1. Install oil cooler. (A/T models only}
Pay attention to direction of conical washer.

Conical washer @

5LCB94
I Po 2. Clean contact portion of tank.

RS
|
L s5LCo3z BT !
Square shape 3. Install sealing rubber.
L Push it in with fingers. Y
Be careful not lo twist sealing rubber.

&

= ’I

5LC982A
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ENGINE COOLING SYSTEM

Radiator (Aluminum type) {Cont’'d)

4. Caulk tank in specified sequence with Tool.

Be carefu! not 1o excessively caulk the radiator with circular
shaped rubber. The Tool is not designed for the standarg
caulking height (H).

Keep tool perpendicular to
the radiator.

O {Grip is insufficient.)

SLC89s

SLC8g7

Tank

I -~ Sealing rubber

SLC554A
—

SLC933
—

® 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 (1.57 bar, 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.
Aftach a hose to the oil cooler as weil. (A/T models only)

LC-18




ENGINE COOLING SYSTEM

Turbocharger Water Tube

D= - A

Water Water return

SEC. 140-144
Mgo -3 -2 j%\ inlet wbe/'
2.0 -32,14 - ) -

) Water return
20 - 31 ‘? b4 tube
M (20 - 32, 14 - 23)

/
Mfgﬂ?;.zﬂ-mw \/ & \%\@m_a, \ 9 ya
[0 N-m (kg-m, fi-ib) o (20 - 3.2, 14 - 23) SLCIR4A

e When installing water tubes, first hand-tighten bolts con-
necting tubes, then slightly tighten bracket securing bolts.
Finally, tighten bolts securely.

e Be careful not to deform tubes.

e After installation, run engine for a few minutes, and check
for water leakage.

1=

’_.{]

©
b=

Nl
=

A8

ST

RS

144

ey

10X
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Oil pressure

Engine Lubrication System
Oil pump

Unit: mm {in)

Engine Approximate discharge pressure -
rpm kPa (bar, kg/cm?, psi) Body to outer gear clearance 0.114 - 0.200 (0.0045 - 0.0079)
Idle speed Mare than 78 (0.78, 0.8, 11) Inner gear to outer gear tip Below 0.18 (0.0071)
clearance
3,200 314 - 392 (3.14 - 392, 32 - 4.0, 46 - 57)

Regulator valve

Body to inner gear side

0.05 - 0.09 (0.0020 - 0.0035)
ciearance

Body to outer gear side

0.05 - 0.11 {0.0020 - 0.0043)
clearance

Unit: mm {in} Inner gear 1o brazed portion of

Regulator valve to cil pump

cover clearance

. 0.045 - 0.091 (0.0018 - 0.0036)
housing clearance

0.040 - 0.097 {0.0016 - 0.0038)

Cooling system

Engine Cooling System

leakage test
Unit: kPa (bar, kg/cm?, psi)

Testing pressure

157 {1.57, 1.8, 23}

Radiator cap

Unit: kPa (bar, kg/em?, psi)

Relief pressure

78 - 98
(0.78 - 0.98,
0.8-1.0, 11 14)

Thermostat

Valve apening temperature °C (°F) 76.5 (170)

Max. vatve lift

More than

G tins
mm/°C {in/F} 10/90 (0.39/184)

LC-20




ENGINE CONTROL SYSTEM

—le
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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,

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".




PREPARATION AND PRECAUTIONS

Supplemental Restraint System (SRS) “AIR
BAG” and “SEAT BELT PRE-TENSIONER”

The supplemental Restraint System “Air Bag'' and "'Seat Belt Pre-tensioner’’, used along with a seat

pelt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision.

The supplemental Restraint System consists of air bag modules (located in the center of the steering

whee! and on the instrument panel on the passenger side), seat beit pre-tensioners, a diagnosis sen-

sor unit, warning iamp, 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, ali maintenance must be performed
by an authorized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead 1o personal
injury caused by uninientional aclivation of the system.

e All SRS air bag electrical wiring harnesses and connectors are covered with yellow outer insula-
tion. Do not use elecirical test equipment on any circuit related to the SRS.

EC-3




PREPARATION AND PRECAUTIONS

ECM

® Do not disassemble ECM (ECCS
contrel module).

® Do not turn diagnosis mode sefector
forcibly.

® If a battery terminal is disconnected,
the memory will return to the ECM
value. The ECM will now start to

Engine Fuel & Emission Control System

self-control at its initial value. Engine
operation can 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.

BATTERY

® Always use a 12 volt battery as power
source.

@ Do not attempt to disconnec! battery
cables while engine is running.

ECCS PARTS HANDLING

® Handle mass air flow sensor carefully to
avoid damage.

® Do not disassemble mass air flow
sensor.

® Do not clean mass air flow sensor with
any type of detergent,

® Do not disassemnble IACV-AAC valve.

& Even a slight leak in the air intake
system can cause serious problems.

¢ 0o not shock or jar the camshaft
position sensor.

\e SR

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-4

WIRELESS EQUIPMENT

® When installing C.B. ham radio or a
mobile phene, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.

1} Keep the antenna as far as possible

away from the ECM.

Keep the antenna feeder line more than

20 cm (7.9 in} away from the hamess

of electronic controls,

Do not let them run paratiel for a long

distance.

Adjust the antenna and feeder ling-so

that the standing-wave ratio can be

kept smaller.

Be sure to ground the radio to vehicle

body.

2

3

4

FUEL PUMP

¢ Do not operate fuel pump when there
is no fuel in lines.

@ Tighten fuel hose clamps to the
specified torque.

ECM HARNESS HANDLING

® Securely connect ECM harness
coenneclors.
A poor connection can cause an
extremely high {surge) voltage to
develop in coil and condenser, thus
fesulting in damage to ICs.

® Keep ECM harness at feast 10 cm (3.9
in) away from adjacent harnesses, to
prevent an ECM system malfunction
due to receiving external noise,
degraded operation of ICs, efc.

& Keep ECM parts and harnesses dry.

® Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

SEF181P




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

JACV-FICD solenoid vatve

{ACV-AAC valve
EGRC-BPT valve

EGR valve

Knock sensor

Fuel filter

Boost pressure
SENSor

Becirculation vatve

Fast idle cam

Engine coolant temperature Sensor -

Throttle position sensor

ECCS Component Parts Location

~ Injector

~ Ignition coil and spark plug
Heated oxygen sansor
Turbocharger

Wastegate valve control

solenoid valve
Powet transistor

|
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|
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~ E_l
J ;Eé {
‘/ -
Charge air cocler
Mass air flow sensor
Activated carbon canisier
Camshaft position sensof
VIC solenoid valve
Pressure regulator
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

- “j'h

DN Yy
Throtife position sensor

ﬁm
( IACV-AAC valve
/ & / IACV-FiCD rL
]
‘ /i
N

solenoid va e

Fast idle cam
r
y - (P
3 EGF! and canister I e?
. ~/ // O Q control solenoid valve: R4
Pressure re gulato RN

y ;
;?\ \"“'J -

SEF9G6P

P
VTC solennid valvey
/ Ty
' Int ke camsha ft
Wastegate valve .0/ ))

g \r\ —

Turbocha rger A "\Qr VTC puliey ___ ‘g/
/«"\ a’{g
‘!‘ o " 2 NN
o /
h
Heat d oxygen =
8 W\ T I %

SEF968P

FI67P
SEFg67P|

SEF963P

=N c\/l
// C/ﬁe}é\connecmf/for tg%er / 2 rc& / [~ ! Helay box"
/ /
Fﬂﬂ

SEF970P SEF971P
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont'd)
LHD model LHD model

- \QKW/ At
Data iink o
“~ connecior @ &
- A2\ tor CONSULT

ECCS relay
~

—— ;-"y
Brake pedal /
EW
et

(ECCS controk
moedule}\

SEFZ04PA SEFI1BTPA

RHD model

Data link

connector e
A | or consuLT AT
\ B

S

ECM

- =
{ECCS control il
b module)
Front left door — / \/
/4/. Accelerator pedal
7
/I 7/

SEF72P SEF97IR|  Ef
Engine rear T
il
\\ NOfLowL A
Loop for pulse type
3R
a7
RS
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Y

Mass air flow sensor

Y

Engine coolant temperature
sensor

Heated oxygen sensor

Y

Ignition switch

Y

Throttle position sensor

Y

Park/Neutral position switch

Air conditioner switch

Y

Y

Knock sensor

Y

Battery voltage

Y

Power steering oil pressure
switch

Y

Vehicle speed sensor

Y

Boost pressure sensor

Y

Rear window defogger switch

Y

ECM
(ECCS
control
module)

Fuel injection & mixture ratio
control

Electric ignition system

¥

tnjectors

Idle air centrol system

Power transistoer

EGR and canister control

Y

IACV-AAC valve |IACV-FICD
solencid valve

Fuel pump control

EGR and canister control
solenoid valve

Diagnostic test mode I
{Heated oxygen sensor moni-
tor & seli-diagnosis)

Y

Y

Fuel pump relay

Heated oxygen sensor heater
control

Y

Malfunction indicater lamp
{On the instrument! panel)

Gooling fan control

hd

Heated oxygen sensor heater

Acceleration cut contro!

Y

Cooling fan relay

Wastegate valve control

Y

Air conditioner relay

Valve timing control {VTC)

\d

Wastegate valve control sole-
noid valve

EC-8

VTC solenoid valve
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Boost pressure sensor /EGHC—BPT valve
Pressure regulator

EGR and canister

control sclenoid valve

Recirculation

valve /
I
B oz
| NE g

( 5
Wastegate

N 3 valve control
Activated “way solenoid valve
carbon canister — J connector
- Wastegate
valve actuator

Intake manifold collector

Throttie body Recircutation valve

Air duct {Charge air coolar
to throttle body)

Pressure
regulator

Activated
carbon canister
EGR and
canister
controd
solenoid valve

Boost pressure sensor
Crifice

Air duct

(Mass air flow

sensor fo Wastegate vaive
turbocharger) control solenoid valve

SEF976P
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC2208

Caver

Photo diode
Wave Rotor plate
forming circuit
SEF971E
180° signal slit for No. 1 cylinder
12 signal slit
180° signal slit
Rotor plate SEF853B
—_—

Mass air flow
sensor

29
1S

)

SEF977P

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, an inspection lamp, g
diagnostic test mode selector, and connectors for signal input
and output and for power supply. The unit controls the engine.

Camshaft Position Sensor (CMPS)

The camshaft position sensor is a basic compeonent of the
ECCS. It monitors engine speed and piston position, and
sends signals to the ECM to control fuel injection, ignition
timing and other functions,

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for 1° signal and
4 slits for 180° signal. Light Emitting Diodes (LED) and photo
diodes are built in the wave-forming circuit.

When the rotor plate passes between the LED and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the LED This generates
rough-shaped pulses which are converted into on-off pulses
by the wave-forming circuit, which are sent to the ECM. For
diagnosis, refer to EC-109, 201.

Mass Air Flow Sensor (MAFS)

The mass air flow sensor measures the intake air flow rate by
measuring a part of the entire flow. Measurements are made
in such a way that the ECM receives electrical output signais
varied by the amount of heat emitting from the hot film placed
in the stream of the intake air.

When intake air flows into the intake manifold through a route
around the hot film, the heat generated from the hot film is
taken away by the air. The amount of heat reduction depends
on the air flow. The temperature of the hot film is automatically
controfled to a certain number of degrees.

Therefore, it is necessary to supply the hot film with more
electric current in order to maintain the temperature of the hot
film. The ECM detects the air flow by means of this current
change. For diagnosis, refer to EC-113, 201.

EC-12




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine Coolant Temperature Sensor (ECTS)

The engine coolant temperature sensor, located on the top of

thermostat housing, detects engine coolant temperature and
Engine cootant transmits a signal to the ECM.

/:1
te erature senso . H .

NG,

Thermal sensitive to the change in temperature. Electrical resistance of
\%transmmer the thermistor decreases in response to the temperature rise.

For diagnosis, refer to EC-118, 201.

Intake manifold

SEF978P
I —

For M/T model Throttle Position Sensor (TPS) & Soft Closed

Throttle Position (CTP) Switch

The throtile position sensor responds to accelerator pedal
Throttle movement. This sensor is a kind of potentiometer which trans-
position forms the throttle position into output voltage, and emits the
sensor voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttie valve and feeds the
voltage signa! to the ECM.
Closed throttle position of the throttle valve is determined by
the ECM receiving the signal from the throttle position sensor.
This system is called “'soft closed throttle position switch”. it
controis engine operation such as fuel cut. For diagnosis, refer
to EC-135, 204.

SEFOB89KA

A/T models

Supply voltage:
5V (applied between terminal No. 4 and 6)

throttie position 6.0

switch (for A/T
cantro!)

1~ Wide open/closed
2}

Dutput voltage between
terminal No. 5 and 6 ‘
4.0

Throttle
5 » position
sensor

2.0

0 45 90 135

Output voltage between terminal No. 5 and 6 (V)

Throtile valve opening angle (deg)

L SEF037Q

=0
5=

[0)
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF782K

SEFD91K

=

Fuel pump

SEF476P

Isolation
bearing

Heater pad

Zirconia
tube
SEF406H

Output veltage V. {v]

1]

1
1

Rich ~— Ideal ratic ——»= Lean

Mixture ratio

SEF2880

Fuel Injector

The fuel injector is a small, elaborate solencid vaive. As the
ECM sends injection signals to the injector, the coil in the
injector pulis the needle vaive back and fuel is released into
the intake manifold through the nozzle. The injected fuel ig
controlled by the ECM in terms of injection pulse duration. For
diagnosis, refer to EC-156, 205.

Fuel Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1
kPa {2.991 bar, 3.05 kg/cm?, 43.4 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the above value. For diagnosis, refer
to EC-208.

Fuel Pump

The fue! pump is a turbine type located in the fuel tank. For
diagnosis, refer to EC-159, 202.

‘Heated Oxygen Sensor (HO2S)

The heated oxygen sensor, which is placed into the exhaust
outlet, monitors the amount of oxygen in the exhaust gas.
The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube com-
pares the oxygen density of exhaust gas with that of
atmosphere, and generates electricity. In order to improve
generating power of the zirconia, its tube is coated with plat-
inum. The voltage is approximately 1V in a richer condition of
the mixture ratio than the ideal air-fuel ratio, while approxi-
mately OV in leaner conditions. The radical change from 1V to
0V occurs at around the ideal mixture ratio. In this way, the
heated oxygen sensor detects the amount of oxygen in the
exhaust gas and sends the signal of approximately 1V or 0V
to the ECM. A heater is used to activate the sensor. For
diagnosis, refer to EC-152, 203.

EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Power Transistor Unit & Ignition Coil

The ignition signal from the ECM is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type located on the spark
plug.

For diagnosis, refer to EC-120, 202.

SEF293N

Ignition coil

SEFo80P §
Fast ldile Cam (FIC)

The FIC is installed on the throttle body to maintain adequate i
engine speed while the engine is cold. It is operated by a vol- At
umetric change in wax located inside the thermo-element. The
thermo-element is controlled by engine coolant temperature. 0
For diagnosis, refer to EC-207.

FA
Fast idle cam
SEF981P Ri@&
1 Idle Air Control Valve (IACV)-Auxiliary Air
Control (AAC) Valve B

The ECM actuates the IACV-AAG valve by an ON/OFF pulse.
The longer that ON duty is left on, the larger the amount of air
that will flow through the IACV-AAC valve. For diagnosis, refer S
to EC-169, 204.

\ Power Steering Oil Pressure Switch

{
E‘@) The power steering oil pressure switch is attached to the HA
Power stee\zift‘gho"‘ " power steering high-pressure tube and detects the power
\ pressure Swi steering load, sending the load signal to the ECM. The ECM

1 ' ‘
7 N then sends the idle-up signal to the IACV-AAC valve. For EL
diagnosis, refer to EC-184, 206.

7L

MEGC135B
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Vehicle speed
sensor

SEF294N

SEF099K

SEF632B

Vacuum sighal
source

Air

filter Air bleed

¥
1, 7' . ‘ .
"'&------._F::.-.:';: ... TR it
{//I/I//Ill-g.—ﬁ—-
| Diaphragm

Exhaust pressure

MEF&51D

SEF287H

Vehicle Speed Sensor (VSS)

The vehicle speed sensor provides a vehicle speed signal tg
the speedometer and the speedometer sends a signal to the
ECM.

The speed sensor consists of a pulse generator which ig
installed in the transmission. For diagnosis, refer to EC-145,
202.

Knock Sensor (KS)

The knock senser is attached to the cylinder block and senses
engine knocking conditions.

A knocking vibration from the cylinder block is applied as
pressure to the piezoelectric element. This vibrational pres-
sure is then converted into a voltage signal which is sent to
the ECM.

For diagnosis, refer to EC-132, 205.

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be
diverted to the intake manifold through vertical movement of
a taper valve connected to the diaphragm. Vacuum is applied
to the diaphragm in response to the opening of the throttle
valve. For diagnosis, refer to EC-148, 203.

EGR Control (EGRC)-BPT Valve

The EGRC-BPT valve monitors exhaust pressure to activate
the diaphragm, controlling throttle body vacuum applied to the
EGR valve. In other words, recirculated exhaust gas is con-
trolled in response to positioning of the EGR valve or to engine
operation. For diagnosis, refer to EC-148, 203.

EGR and Canister Control Solenoid Valve

The EGR and canister control solenoid valve responds to sig-
nals from the ECM. When the ECM sends an ON (ground)
signal, the coil in the solenoid valve is energized. A plunger
will then move to cut the vacuum signal (from the throttie body
to the EGR valve and canister purge valve).

When the ECM sends an OFF signal, the vacuum signal passes
through the sclenoid valve. The signal then reaches the EGR
valve and carbon canister. For diagnosis, refer to EC-148, 203.

EC-16




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

i
4 Fuel outlet

| |

f Fuel inlet

SEF256A

Valve timing
conirol solenoid valve

SEF4B2J

~ ™ T
Vapor line

vacuum line

W By

canister’

SEF983P

l o

Wastegate
valve controi
solenoid valve

L SEF9BAP

Recirculation
vatve

| SEF985P

Fuel Filter

The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.

Valve Timing Control (VTC) Solenoid Valve

The valve timing control solenoid is installed at the front right
of the cylinder head, and controls oil pressure which regulates
the position of the intake camshafts. For diagnosis, refer to
EC-166, 205.

Carbon Caniéter

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered o the intake manifold by manifold
vacuum for combustion purposes. For diagnosis, refer to
EC-148, 210.

Wastegate Valve Control Solenoid Valve

The solenoid valve is actuated by the ON/OFF pulse from the
ECM. The longer that ON duty is left on the larger the amount
of vacuum signals from the suction pipe or compressor outlet
are fed into the wastegate valve actuator. The actuator is hard
o open at this time. When the ECM sends an OFF signal, the
coil pulls the plunger and cuts the route to the suction pipe.
For diagnosis, refer to EC-163, 205.

Recirculation Valve

The recirculation valve reduces the noise occurring in the
compressor of the turbocharger during deceleration. This
valve recirculates air compressed downstream of the inter-
cooler to upstream of the compressor using the intake mani-
fold vacuum that occurs when the throttle chamber is suddenly
closed.

The recirculation valve also must not be disassembled or
adjusted. For diagnosis, refer to EC-206.

EC-17
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Boost pressure
Sensor

SEF986P

Boost Pressure Sensor

The boost pressure sensor detects boost
upstream of the throttie body. The pressure si
ted to the ECM to control the boost pressur
diagnosis, refer to EC-128, 206.

EC-18
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
—

Multiport Fuel Injection (MFI) System
le’uTIOUTPUT SIGNAL LINE

Engine speed and piston position

camshaﬂ position sensor

Amount of intake air

Mass &’ flow sensor
Engine coolant temperature sensor

Heated oxygen sEensor

Throttie valve opening angle
Throttle position sensor ECM m
(ECCS

Engine coolant temperature

Density of oxygen in exhaust gas

control
Gear position module)
Park/Neutral position switch
Vehicle speed
Vehicle speed sensor
Start signal .
=7 -
Air conditioner operation ey 4
Air conditioner switch f
'“ﬁ?g- 1
Battery voltage E
Battery ‘
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION 78
SYSTEM lNCREASEIDECREASE COMPENSATION
The amount of fuel injected from the fuel injector, The amount of fuel injection is compensated for
or the length of time the valve remains open, is to improve engine performance. This will be '
determined by the ECM. The amount of fuel made under various operating conditions as
injected is a program value mapped in the ECM listed below. a
memory. In other words, the program value is < Fuel increase > A
preset by engine operating conditions deter- 1) During warm-up _
mined by input signals (for engine speed and air 2) When starting the engine -
intake) from both the camshaft position sensor 3) During acceleration o
and the mass air flow sensor. 4) Hot-engine operation
< Fuel decrease =~ Gy

1) During deceleration
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Multiport Fuel Injection (MFl) System (Cont'd)

CLOSED LOOP oM MIXTURE RATIO FEEDBACK CONTROL
SYSTEM Li%ﬁit The mixture ratio feedback system is used for precise control
) module}™ niaction putse of the mixture ratio to the stoichiometric point, so that the three
Feedback signal 1 p \ .
/_4 ~— way catalyst can reduce CO, HC and NOx emissions. This

to check the air-fuel ratio. The ECM adjusts the injection pulse
width according to the sensor voltage so the mixture ratio will

Combustin Fuel injaction be within the range of the stoichiometric air-fuei ratio.
@ This stage refers to the closed loop control condition.

MEFE53D

) @ system uses a heated oxygen sensor in the exhaust manifold

OPEN LOOP CONTROL

The open loop control condition refers to that under which the

ECM detects any of the following conditions and feedback con-

trol stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed operation

3} Engine idling

4) Malfunction of heated oxygen sensor or its circuit

5) Insufficient activation of heated oxygen sensor at low
engine coolant temperature

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback contrel system monitors the mix-
ture ratio signal transmitted from the heated oxygen sensor.
This feedback signal is then sent to the ECM to control the
amount of fuel injection to provide a basic mixture ratio as
close to the theoretical mixture ratio as possible. However, the
basic mixture ratio is not necessarily controlled as originally
designed. Both Manufacturing differences (i.e. mass air flow
sensor hot wire) and characteristic changes during operation
(i.e. injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then com-
puted in terms of "“fuel injection duration” to automatically
compensate for the difference between the two ratios.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MF1) System (Cont'd)
f|n|ect|on pulse FUEL INJECTION TIMING

No. 1 cylinder Two types of systems are used — sequential multiport fuel
injection system and simultaneous muitiport fuel injection sys-
No. 2 cylinder I . tem. ‘ =
1) Sequential multiport fuel injection system
No. 2 cylinder 11 Fuel is Injec'ted into eapi:u cylinder du'rlng each_engme WA
cycle according to the firing order. This system is used
. m when the engine is running.
No. 4 cylinder 2) Simultaneous muitiport fuel injection system W
b——1 engine cycle—| Fuel is injected simultaneously into all four cylinders twice
L Sequential injection SEFB41D each engine cycle. In other words, pulse signals of the
same width are simultaneously transmitted from the ECM. LC
The four injectors will then receive the signals two times
No. 1 cylinder— | 1 N for each engine cycle.
- n This system is used when the engine is being started
No. 2 cylinder — and/or if the fail-safe system (CPU) is operating.
No. 3 cvlinder..n N I
. FUEL SHUT-OFF
| No. 4 eytinder T 1 . Fuel to each cylinder is cut off during deceleration or opera-
b1 engine cycle —| tion of the engine at excessively high speeds. eL
simultanesus injection SEF976E B
RF
AT
FD
EA,
R
e :
s
B
A ]
!
5 EL, ;
[ S
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (EI) System
INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position

Camshalft position sensor

hd

- Amount of intake air
Mass air flow sensor »

Engine coolant temperature

A d

Engine coolant temperature sensor

LThrottle position

_

Throttfe position sensor

Vehicie speed
Vehicte speed sensor >
_ ECM (ECCS
Start signal »| control »! Power
[Tgmhon switch _ module} transistor

, Engine knocking

!

Knock sensor

Gear position

\d

Eark/Neutral position swilch

Power steering load signal
Fower steering oil pressure switch

Air conditioner operation
Air conditioner switch >

l Battery voltage

]

4

Battery
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (EI) System (Cont’d)

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM in
order to maintain the best air-fuel ratio for every
running condition of the engine.

The ignition timing data is stored in the ECM.
This data forms the map shown below.

The ECM detects information such as the injec-
tion pulse width and camshaft position sensor
signal which varies every moment. Then
responding to this information, ignition signals

are transmitted to the power transistor.

e.qg. N: 1,800 rpm, Tp: 1.50 msec
A *BTDC

In addition to this,

1) At starting

2) During warm-u

3) At idlg P Wk

4) At low battery voltage

the ignition timing is revised by the ECM accord- a

ing to the other data stored in the EGM. =

=

— ]
Tp e
imsecl |
1.75
1.50 A
Injection
pulse
width 125 cL
1.00 MT
AT
0.75
L 2]
600 1,000 1,400 /800 7200
Engine speed (rpm) SECT750A EA
The retard system, actuated by the knock sensor, However, if engine knocking occurs, the knoqk B4
is designed only for emergencies. The basic igni- sensor monitors the condition and the signal is
tion timing is pre-programmed within the anti- transmitted to the ECM (ECCS control modgle).
knocking zone, if recommended fuel is used After receiving it, the ECM retards the ignition gg
under dry conditions. Consequently, the retard timing to eliminate the knocking condition.
system does not operate under normal driving
conditions. 8T
BT
HA
EL
X
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

Mass air flow sensor Amount of intake air

A4

Engine coolant temperature

Engine coolant temperature

Y

sensor

Ignition switch Start signal

A

Throttle position sensor Throttle position

ECM

Park/Neutrat position switch Gear position

hd

(ECCS
control >
module)

IACV-AAC valve

Air conditioner switch

Air conditioner operation

A4

Power steering oil pressure

Power steering load signal

¥

Y

swiich

Battery Battery voltage

hd

Vehicle speed sensor Vehicle speed

SYSTEM DESCRIPTION

This system automatically controls engine idle
speed to a specified level. Idle speed is.con-
trolled through fine adjustment of the amount of
air which by-passes the throttle valve via the
IACV-AAC valve. The IACV-AAC valve repeats
ON/OFF operation according to the signal sent
from the ECM. The camshaft position sensor
detects the actual engine speed and sends a sig-
nal to the ECM.

Y

The ECM then controls the ON/QFF time of the
IACV-AAC vaive so that engine speed coincides
with the target value memorized in the ECM. The
target engine speed is the lowest speed at which
the engine can operate steadily. The optimum
value stored in the ECM is determined by laking
into consideration various engine conditions,
such as noise and vibration transmitted to the
vehicle interior, fuel consumption, and engine
load.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

L i ed
Camshaft position sensor Engine spe

. Amount of intake air
Mass air flow sensor

Engine coolant temperature Engine coolant tlemperature

sensor

lgnition switch Start signal

SYSTEM DESCRIPTION

Fuel pump ON-OFF control

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine start-up. If the ECM receives a 1°
signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to activate. If the 1° signal is not received
when the ignition switch is on, the engine stallis.
The ECM stops pump operation and prevents the
battery from discharging, thereby improving
safety. The ECM does not directly drive the fuel
pump. It controls the ON/OFF fuel pump relay,
which in turn controls the fuel pump.

ECM (ECCS
control mod- »| Fuel pump relay
uke)
Condition Fuel pump operation

tgnition switch is turned to ON.

Operaltes for 1 second

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Stops

EC-25
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) and Canister
Control System

INPUT/QUTPUT SIGNAL LINE

Famshafl position sensor Engine speed >

Mass air flow sensor J Amount of intake air —
ECm _
. Engine coolant temperature (ECCS EGR and canls:ter
Engine coolant temperature sensor —» control controf solenoid
i . module) valve
. Drotile position sensor ’ Throttle position .
g —
J; ’ Ignition switch ’ Start signal .
SYSTEM DESCRIPTION
This system cuts and controls vacuum applied to 1) Low engine coolant temperature
EGR valve and canister to suit engine aperating 2} Engine starting
conditions. This cut-and-control operation is 3} High-speed engine operation
accomplished through the ECM and the EGR & 4) Engine idling
canister control solenoid valve. When the ECM 5} Excessively high engine coolant temperature
detects any of the following conditions, current B) Mass air flow sensor malfunction

flows through the solenoid valve. This causes the
port vacuum to be discharged into the atmo-
sphere. The EGR valve and canister remain
closed.

Air Conditioner Cut Control
INPUT/OUTPUT SIGNAL LINE

Air conditioner system ' A/C ON signal .

ECM

Throttie position sensor Throttle position (ECCS Air conditicner
P —* control relay
module}

Engine coolant temperature sensor Engine coolant temperature >

SYSTEM DESCRIPTION This system improves acceleration when the ajr

When the accelerator pedal is fully depressed, or conditioner is used.
engine coolant temperature is extremely high,
the air conditioner is turned off for a few seconds.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

(NPUT/OUTPUT SIGNAL LINE

Valve Timing Control (VTC)

Mass air flow sensor

5

Amaount of intake air

Y

Camshaft position sensor

Engine speed

—

¥

Engine coolant temperature sensor

-

ECM
Engine coolant temperature (ECCS Valve timing
™ contral * control
module) solenaid valve

‘ Throttle position sensor

Throttle valve opening angle

Park/Neutral position switch

Neutral position

¥

SYSTEM DESCRIPTION

The valve timing control system is utilized to
increase engine performance. Intake valve open-
ing and closing time is controlled, according to
the engine operating conditions, by the ECM.

Engine coolant temperature signals, engine
speed, amount of intake air, throtlle position,
vehicle speed and gear position are used to
determine intake valve timing.

The intake camshaft pulley position is regulated
by oil pressure, which is controlled by the valve
timing control solenoid valve.

EC-27
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Valve Timing Control (VTC) (Cont'd)

vTC

(Valve timing control)

solenoid valve

|-<—~_In!ake air signal (From mass air flow sensor}

ECM (ECCS |«——Engine speed signal (From camshaft position sensor)

control <+——Engine coolant temperature (From engine coolant termperature sensor)
module) +———Throtile valve idle position (From throttle position sensor)
o [+~ Vehicle speed (From vehicle speed sensor)
= Mo
pressure = = Solenoid vaive ON (T
" <7 Solencid valve OFF {D
c' Intake opens Overlap (217
& Overlap (14

Piston Drain
\ Exhaust closes

Intake
closes

7 Camshaft sprocket
(Intake side) |
Retum spring Torque

Engine speed —»

SEFQB7P
OPERATION
. ) " Valve timing control | intake valve opening .
Engine operating condition . . . Valve overlap Engine torque curve
solenoid valve and closing time
® Vehicle is running.
® Engine coolant temperature
is 50°C (122°F) or more.
® Engine speed is between
1,050 rpm and 5,700 rpm. ON Advance Increased an
® Engine foad is high.
® Engine speed is 1,050 rpm
or less.
Those other than above OFF Normai Normal ®
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION |

Heated Oxygen Sensor (HO2S) Heater Control

JNPUT/OUTPUT SIGNAL LINE

Engine speed
Camshaft position sensor »

i m |
k Mass air flow sensor __»| module}

The ECM performs ON/OFF control of the heated OPERATION

ECM
(ECCS .| Heated oxygen sensor
I
Amount of intake air contro heater

oxygen sensor heater corresponding to the

ngine speed and engine load.
eng P 9 Engine operating condition Heated oxygen sensor
heater
Engine speed is more than
OFF
4,000 rpm.
Heavy load OFF
Except above ON

Cooling Fan Control
INPUT/OUTPUT SIGNAL LINE

] Vehicle speed sensor l Vehicle speed R Gooling fan low speed J GCooling fan relay-1
— " | ECM o
Engine coclant temperature Engine coolant temperature | (ECCS
sensor ) 7| control
module)
l Air conditioner switch l Air conditioner "ON'" signal Gooling fan high speed quoling tan retay-2 J
> g
The ECM controls the cooling fan corresponding and air conditioner ON signal. The control system
to vehicle speed, engine coolant temperature has a 2-step control [HIGH/LOW/OFF].
OPERATION
Air conditioner switch is “OFF". Air conditioner switch is "ON™.
o (UF) 3 -
o B 0505 85
SF 100 (212) B3 oS
o o=
28 953 7 2 8
5 8 o E
& w2
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
[:] :  Cooling fan does not operate
E58] . Cooling fan operales at "HIGH" speed. [/77] - CGooling fan operates at "LOW" speed. SEFoasP

The cooling fan operates at HIGH speed if diagnostic test mode |l (self-diagnostic resuits) for engine

coolant lemperature sensor is “NG"".
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Boost Pressure Control

INPUT/OUTPUT SIGNAL LINE

Camshalft position sensor

Engine speed and piston position

Yy

Throttle position sensor

Throttle valve idle position

hd

Knock sensor

Engine knocking

Vehicle speed sensor

Vehicle speed

hd

Boost pressure sensor

Boost pressure

Y

SYSTEM DESCRIPTION

ECM
(ECCS
controd
module)

Wastegate valve control

solenoid valve {a duty
type}

changes the source vacuum which activates the

The output signal maps of the ECM are selected

according to fuel octane

rating, gear position

(M/T model} and vehicle speed (A/T model).
The wastegate wvalve control solencid valve

OPERATION

actuator. This results in a proportional boost
pressure to the acceleration.
Knock signs are used to determine fuel octane

Fuel octane rating

Gear position or vehicle speed

Boost pressure control map

Premium

model)

e 1, 2 and 3 speed gears (M/T model)
e Less than 46 km/h (29 MPH) (A/T

A slow response type

model)

¢ 4 and 5 speed gears (M/T model)
e More than 46 km/h (29 MPH} (A/T

A quick response type

Lower than the above

Any

Fixed

111
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System
CPU MALFUNCTION
Input/output signal line

Mass air flow sensor Amount of intake air N Fuel injector
L . Start signal
Ignition switch > »| Power transistor
ECM
En ine coolant temperature Engine coolani temperature (ECCS
9 P » control o] |ACV-AAC valve
sSensor
modute)
> Fuel pump control unit
Throttle position sensor Throttle valve opening angle T
P > »] Malfunction indicator lamp
Outline Cancellation of fail-safe system when ECM
The fail-safe system makes engine starting pos- is malfunctioning
sible if there is something malfunctioning in the Activation of the fail-safe system is canceled
ECM’'s CPU circuit. each time the ignition switch is turned OFF. The
In former models, engine starting was difficult system is reactivated if all of the activating con-
under the previously mentioned conditions. But ditions are satisfied after turning the ignition
with the provisions in this fail-safe system, it is switch from QFF to ON.

possible to start the engine.
MASS AIR FLOW SENSOR MALFUNCTION

Fail-safe system activating condition when If the mass air flow sensor output voltage is
ECM is malfunctioning below the specified value, the ECM senses an
The fail-safe mode operates when the computing mass air flow sensor malfunction. In the case of
function of the ECM is judged to be malfunction- a malfunction, the throttle position sensor substi-
ing. tutes for the mass air flow sensor,

When the fail-safe system activates, i.e. if a mal- Although the mass air flow sensor is
function condition is detected in the CPU of the malfunctioning, it is possible to start the engine
.ECM, the MALFUNCTION INDICATOR LAMP on and drive the vehicle. But engine speed will not
the instrument panet lights to warn the driver. rise more than 2,400 rpm in order to inform the

driver of fail-safe system operation while driving.
Engine conirol with fail-sate system,
operates when ECM is malfunctioning
When the fail-safe system is operating, fuel
injection, ignition timing, fuel pump operation,
engine idle speed, and so on are controlled
under certain limitations.

Operation (Mass air flow sensor malfunction)

Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate. -
Engine will be started by a pre-determined
Cranking ON o ECM
Operates. injection pulse on .
Running OFF Engine speed will not rise above 2,400 rpm

EC-31
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont'd)

ENGINE COOLANT TEMPERATURE
SENSOR MALFUNCTION

When engine coolant temperature sensor output
voltage is below or above the specified value,
engine coolant temperature is fixed at the preset
value as follows:

Engine coolant temperature
preset value *C (°F}

Start 20 (68)
80 (176)

Engine condition

Running

THROTTLE POSITION SENSOR
MALFUNCTION

Description

When the output signal of throttle position sensor
is abnormal the ECM judges it as a malfunction-
ing of throttle position sensor.

The ECM do not use the throttle position sensor
signal.

KNOCK SENSOR MALFUNCTION

When ECM judged to be malfunctioning, ignition
timing is controlled numerical value for regular
gasoline.

START SIGNAL FOR MALFUNCTION

if the ECM always receives a start signal, the
ECM will judge the start signal "OFF'" when
engine speed is above 1,000 rpm to prevent extra
enrichment.

After the engine speed is below 200 rpm, start-up
enrichment will be allowed until the engine
speed reaches 1,000 rpm.

BOOST PRESSURE SENSOR
MALFUNCTION

When ECM judged to be malfunctioning, the duty
of wastegate valve control solenoid valve is fixed
at 20%.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Check conneclor

—

coil

Ignition

SEF991P

Suitable

high-tension wire/

insulating tape

Approx.
12 (0.47)

\

Approx. a0 (4 AB)

14 (0.55)

Appror

Upit: mm {in}

SEF4sTF|

Direct Ignition System
CHECKING IDLE SPEED AND IGNITION TIMING

Idie speed
1. Disconnect check connector for voltage type tachometer.

o

WA

B

2 Connect tachometer using a suitable tool.

Ignition timing

e Method A (Without SST)

1. Remove No. 1 ignition coil.

2 Connect No. 1 ignition coil and No.1 spark plug with a
suitable high-tension wire as shown, and attach timing
light. For the above procedures, enlarge the end of a suit-
able high-tension wire with insulating tape as shown.

3. Check ignition timing.

R

el

[0,
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Direct Ignition System (Cont’d)
® Method B (Without 8§ST)
Clamp wire as shown.

This wire is provided at the rear end of the engine.

Wireiz
Timing light

pickup

SEF992P
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

m——

PREPARATION 2. On air conditioner equipped models, checks
1. Make sure that the foliowing parts are in s:hould be carried oul while the air condi-
good order. tioner is “OFF”.

e Battery 3. When checking idle speed, ignition timing
e Ignition system and mixture ratio ot A/T models, shift lever 1o
e Engine ofi and coolant levels “N” position.

e Fuses 4. When measuring “CQ" percentage, insert
e ECM harness connector probe more than 40 cm (15.7 in) into tail pipe.
e Vacuum hoses 5. Turn off headlamps, heater blower, rear
e Air intake system defogger.

i

Keep front wheels pointed straight ahead.
7. Make the check after the cooling fan has
stopped.

(Oll filler cap, oil level gauge, etic.)
Fuef pressure

Engine compression

EGR valve operation

Throttle vaive

Overall inspection sequence

INSPECTION START
X
Perform diagnostic test mode 1l {Self-diagnostic results). NG Repair or replace.
OK
3 Y
Gheck & adjusl ignition timing. "
OK 1\ [y
NG
Y
Check & adjust idle
speed.
oK
A
NG | check heated oxygen OK | Gheck CO%. NG T
sensor harness.
oK
Check heated oxygen NG
sensor function.
A Check emission control
P Repair or replace har- parts and repair or
h ness. replace if necessary.

e Replace heated oxy- NG
gen sensor. L
e Check heated oxygen

OK

sensor function.

INSPECTION END ‘ OK
- |
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

START

;

Wsually check the following:

e Air cleaner clogging

« Hoses and ducts for leaks
e EGR valve operation

® Electrical connectors

@ Gasket

e Throtile vajve

SEF810K

r

N\

7:

",

W

\

N

6

0

Wiy
ity
o a //7

=

Start engine and warm it up until engine coolant tempera-
lure indicator points to the middle of gauge. Ensure that
engine speed is below 1,000 rpm.

3 5

»\\\\\

4

i

7

Open engine hood and run engine at about 2,000 rpm for
about 2 minutes under no-ioad.

LT

8

r

m

x 1000 r/min

Perform diagnostic test mode Il (Self-diagnostic results).

SEF247F

~ -

HECK —

- ~
\

N |/

C
Malfunction indicator

lamp
SEFO51PA

M/T models

A/T models

2

Thrattle position _

SEF993P

57 A
4

==\
‘mﬁ’fﬁ i E200 BIDC

TDC =——=10° BTDC

&)

SMA189AA

OK lNG

sary.

Repair or replace compeonents as neces-

!

Run engine at about 2,000 rpm for about 2 minutes under
no-load. Race engine two or three times under no-load,
then run engine for about 1 minute at idle speed.

) 4

1) Select "IGNITION TIMING ADJ" in WORK SUP-
PORT mode.
2} Touch "START".

D
®

1) Stop engine and disconnect throtile position sen-
sor harness connector.

2) Start engine.

Race engine two or three times to about 2,000 rpm under
no-load. Then run engine at idle speed.

v

Check ignition timing with a timing
tight.

15°+2° BTDC

OK lNG
Adjust ignition timing by turning camshaft
position sensor afler loosening securing
boits.
®
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

—

B GNTIMING ADs B[]

— —CONDITION SETTING=— —

HOLD

IGN/T FEEDBACK:

765rpm
16BTDC
ON

== = = MONITO
CAS-RPM {REF)
IGN TIMING

IDLE POSITION

SEF854K

il

# 16n TiMiNG ADS B[]

\GNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING 50, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANK ANGLE SENSOR.

-

START B

SEFB16K

]

JACV-AAC and
FICD valve

\dle adjusting

scraw / /
SEFYIGP

M/T models | A/T modeis / €~

Throttle position sensor”™

/A

SEF997P

SEF21 SJJ

®
l
Check idle speed. @
Read idle speed in "IGN TIMING ADJ" in “WORK SUPPORT"
2 / mode.
A
OR WA
@ Check idie speed.
€M
800+ 50 rpm (A/T in “N" position) e
OK NG
B| ——® 16
y
= 1) Select "IGN TIMING ADJ" in “"WORK SUPPORT"
mode.
2) Touch "START".
R
Turn off engine and disconnect throttie position sensor
harness connector. Then start engine.
Race engine two or three times to about 2,000 rpm under CL
no-load. Then run engine at idle speed.
J MY
Adjust idle speed by turning idle speed adjusting screw.
7504 50 rpm (A/T in *“N”" position) AT
D ‘ PD
Touch “'Back™. _}
1) Stop engine and connect throttle position sensor har- P&
ness conneclor.
2) Start engine.
l RA
Race engine two or three times to about 2,000 rpm under -
LT-Ioad. Then run engine at idle speed. BR
Check idle speed. ST
Read idie speed in "DATA MONITOR' mode with CONSULT.
RS
OR
@ Check idle speed.
3T
800450 rpm {A/T in “N” position)
OK NG :
I HA
Check AAC valve and replace if necessary. ‘
I EiL,
.
Check AAC valve harness and repair if necessary.
[P
Check ECM function® by substituting another known good ECM.

- ECM may be the cause of a problem, but this is rarely the case. ®
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

A
CHK IGN l
\ j Run engine at about 2,000 rpm for about 2
minutes under no-load.
Data link conne;tr for CONSULT 1 2
C t CHK and IGN t i . , . .
w(rvit‘:ange;uitabb ;:rnessj erminals Set on-board diagnostic system of EQM to Diagnostic Test
Mode 11 (heated oxygen sensor monitor).
SEF265L8
B B L 4
. NG
Check heated oxygen sensor signal.
CHK iGN 1) See "M/R F/C MNT'' in “'Data monitor" mode.
2) Maintaining engine at 2,000 rpm under no-load
5 (engine is warmed up sufficiently }, check that
the monitor fluctuates between "LEAN"" and ©
B "“RICH" more than 5 times during 10 seconds.
s 1 cycle: RICH — LEAN — RICH
Data link connector for CONSULT 2 cycles: RICH — LEAN — RICH — LEAN —
(Disconnect the harness.) RICH
CR
Make sure that malfunction indicator lamp goes
SEF273LB on and off more than 5 times during 10 seconds
E at 2,000 rpm.
TTMONITOR  YeNo Fail [] OK
¥
CAS-RPM (REF}  20C00rpm END
M/8 F/C MNT RICH
Replace heated oxygen sensor. Connect heated oxygen sensor
harness conneclor.
| RECORD | : '
SEF818K Run engine at about 2,000 rpm for about 2 minutes under ®
no-load.
|/ !
Set on-board diagnostic system of ECM to Diagnostic Test
—_— CHECK — Mode |l (heated oxygen sensor maniter). ®
/1 N\ E ¥
. OK
o Check heated oxygen sensor signal.
:“a“””c“o” indicator 1) See ""M/R F/C MNT” in ““Data monitor" made.
amp SEFOSIPA 2) Maintaining engine at 2,000 rpm under no-load
{engine is warmed up sufficiently.), check that
g - Cylinder head cover the manitor fluctuates between “LEAN' and N
. “RICH™ more than 5 times during 10 seconds. G
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH — LEAN —
RICH
OR ®
Make sure that malfunction indicator lamp goes
on and off more than 5 times during 10 seconds
at 2,000 rpm.
harness connector
L
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{DLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Is
A LHD models | RHD mode
- ECM =1
(ECCS controi
le) —~j~
module} / ‘:(g
< L
fECM : j(‘ _ | Zr
{ECCS control Front left door 7
module) SEF995P

©

AB @

E _ Cylinder head cover

/ oty

SN

.-\\_A\‘;\""..g,\;é:"
E

Check heated oxygen sensor harness:

1) Turn off engine and disconnect batiery ground cable

2} Disconnect ECM connector from ECM.

3) Disconnect heated oxygen sensor harness connector. Then
connect harness side terminal for heated oxygen sensor to
ground with a jumper wire.

4) Check for continuity between terminal No. 29 of ECM cennec-
tor and ground metal on vehicle body.

MEC124B
Heated oxygen _ DISCONNECT
sensor harness V
connector s

DISCOANECT

-+— &

MEF&61D

ContiNUItY EXISES ...ovvve et et s st e e oK
Continuity does not exiIst ..o NG
OK NG

h 4

Repair or replace harness.

¥

Connect ECM connector to ECM.

i

©
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

@
WmacTveTesT B [ l

ENGINE TEMP 20°C B
====== MQONITOR S====== 1) Select "ENGINE TEMP" or "ENG COOLANT TEMP' in
CAS-RPM {REF) Orpm “ACTIVE TEST" mode. . .
INJ PULSE B62msec 2) Sel "ENG COOLANT TEMP" to 20°C (68°F) by touching
IGN TIMING BBTDC “DWN'" and "'Qd".
J OR
] ———10) i iy 1} Disconnect engine coolant temperature sensor harness
EJFUTI[BVWI@ connector.

2} Connect a resislor (2.5 k()) between terminals of

SFF788K engine coolant temperature sensor harness connector.
E’ Engine coolant
HISCONNECT temperature sensor l
harness connector . N . .
Start engine and warm it up until engine coolant temperature
indicator points to the middle of gauge. (Be sure to slart engine
o after installing a 2.5 kQ resistor.)
18
X
e - . . .
(Lﬁa) Race engine two or three times under no-load, then run engine
2.5 kQ resistor at idle speed.
MEF663D
r
Check "CO™ %. ®
Idle CO: Less than 10% (and engine runs smoolhly)
After checking CO%,
1) Disconnect the resistor from terminals of engine coolant tem- OK
perature sensor.
2) Connect engine coolant temperature sensor harness connec-
tor to engine coolant temperature sensor.
NG
SEF810K D) y
Connect heated oxygen sensor harness connector to heated oxy-
D, - Cylinder head cover —7/4\ gen sensor.
e O
L 4
l?)heck fuel pressure regutator.
/ 7 / —_
i + ¥
j]
o > ) Check mass air flow sensor.
Heated oxygen sensor
harness connector
N "
N —= _ 4
A N MEC124B| | Check injector.

Clean or replace if necessary.

r
Check engine coolant temperature sensor. J ®

r

Check ECM function* by substituting another known good ECM.

“ ECM may be the cause of a problem, but this is rarely the case.
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TROUBLE DIAGNOSES

Sensors

Actuators

»

MEF665D

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actu-
ators. 1t is essential that both kinds of signals are proper and
stable. At the same time, it is important that there are no con-
ventional problems such as vacuum leaks, fouled spark plugs,
or other problems with the engine.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or improper
wiring. In this case, careful checking of suspected circuits may
help prevent the replacement of good parts.

A visual check only may not find the cause of the probiems,
so a road test with a circuit tester connected to a suspected
circuit should be performed.

Before checking, talk to customer about drivabitity complaint.
The custormer is a very good supplier of information on such
problems, especially intermittent ones. Through interaction
with the customer, find out what symptoms are present and
under what conditions they occur.

Start your diagnosis by looking for “conventional’” problems
first. This is one of the best ways to troubleshoct driveability
problems on an electronically controlled engine vehicle.

Verify the complaint.

Isolate the cause.

Repair

Recheck and be sure no new symptoms have been caused.

pLON =
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TROUBLE DIAGNOSES

WORK FLOW

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)

CHECK N

A4

LISTEN TO CUSTOMER COMPLAINTS

}

BASIC INSPECTION
(EC-83)

!

Do seli-diagnostic results exist?*1

Yes B—» No

ON-BOARD

DIAGNOSTIC SYMPTOM FUNCTION

SYSTEM BASIS TEST BASIS
v

Perform diagnostic test
mode fl {Self-diagnostic
results). {Refer to

EC-50.)
I

Select inspection on the
basis of each symptom.
(Diagnostic Procedure
— Symptom 1 - 21)
EC-70 - 104

Perform sequence test
in FUNCTION TEST with
CONSULT.

Do self-diagnostic resuits exist?

Yes

No

4

v

r

Diagnostic Procedures Diagnostic Procedures Diagnostic Procedures

23-30 31-45 23 - 45

EC-109 - 139 EC-142 - 195 EC-109 - 195

(Self-diagnostic item) {Not self-diagnostic (Self-diagnostic item &
item} Not self-diagnostic item)

NG
®) |

¥

-

REPAIR/REPLACE

!

FINAL CHECK

DRIVE.

Confirm that the trouble is completely fixed by
performing BASIC INSPECTION and TEST

L 4

*1: If the
cedu
21

CHECK oUT

on-board diagnostic s
te 22)

the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION (EC-47).

EC-44
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EACH MALFUNCTION

STEP
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

DESCRIPTION FOR WORK FLOW

STEP

DESCRIPTION

STEP |

Identify the trouble using the "DIAGNOSTIC WORKSHEET" as shown on the next page.

STEP H

Be sure to carry out the Basic Inspection, or the results of inspections thereafter may be misinterpreted.

STEP i1l

Check the self-diagnostic results stored in the ECM of the failed vehicle.

STEP iV

Perform inspection often selecting from the following three tests according 1o the trouble observed.

1.

ON-BOARD DIAGNOSTIC SYSTEM

Foliow the self-diagnostic procedure for each item described in "“How to Execule On-board Diagnostic Sys-
tem in Diagnostic Test Mode 11", Non-self-diagnostic precedures described for some items will also provide
results which are equal to the self-diagnostic resuits.

. S3YMPTOM BASIS

This inspection is of a simplified method. When performing inspection of a part, the corresponding system
must be checked thoroughly by selecting the appropriate check item from Diagnostic Procedures 23 - 45.

. FUNCTION TEST BASIS (Sequence test)

in this inspection, the GONSULT judges “QK' or “NG" on each system in place of a lechnician. When per-
forming inspection of a part, the corresponding system must be checked thoroughly by selecting the appro-
priate check item from Diagnostic Procedures 23 - 45.

. Diagnostic Procedure

e This inspection program is prepared using the data obtained when disconnection of harness or connec-
tors has occurred in the respeclive circuit.

e Inspection of the "Not self-diagnostic item” does not actually start with the execution of diagnostic test
mode 1l {self-diagnostic results). However, inspection is started by assuming that the diagnostic test mode
I (seW-diagnostic results) has aiready been performed.

e When a system having the diagnostic test mode || {self-diagnostic results) function contains any circuit
placed outside the range ot this diagnostic test mode Il {self-diagnostic results) function, it is arranged
that the “"Not self-diagnostic item” of such a system will be performed when the self-diagnostic result is
OK.

Example: CAMSHAFT POSITION SENSOR

STEP V

 FINAL CHECK item is not described in the "Not self-diagnostic item’". However, his FINAL CHEGK must be

performed without fail in order to ensure that the trouble has been repaired, and also that the unit disas-
sembled in the course of the repair work has been reassembled correctly.

_ If the same trouble phenomenon is observed again in the final check:
Go back to STEP IV, and perform the inspection using a method which is different from the previous method.
" If the cause of the trouble is still unknown even after conducting step 2 above, check the circuit of each sys-

tem for a short by using the voltage available at the “ECM INPUT/OUTPUT SIGNAL INSPECTION" terminal.

EC-45
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

KEY POINTS

WHAT ... Vehicle & engine model
WHEN ... Date, Freguencies
WHERE...... Road conditions

and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to
malfunctions on engine components. '

A good grasp of such conditions can make trouble-shooting
faster and more accurate.

HOW ... Operating conditicns, -
Weather conditions in general, feelings for a problem depend on each customer.
Symptoms It is important to fully understand the symptoms or under what
conditions a customer complains.

SEFB07L Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the complaints for troubte-
shooting.

Worksheet sample
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Dale
Symptoms O Startability [1 impossible to start [ No combustion [ Partial combustion
(] Partial combustion affected by throttle position
[0 Partial combustion NOT affected by throttle position
O Possible but hard to start T Others | 1
0O Idling 0J No fast idle (1 Unstabie [0 High idle O Low idle
O Others [ 1
] Driveability (7 Stumble [ Surge O Knock {3 Lack of power
0O Intake backfire [3 Exhaust backfire
O Others [ ]
[ Engine stall {J At the time of start [ While idling
(1 While accelerating [0 While decslerating
0O Just atter stopping [ While loading

Incident occurrence

{1 Just after delivery [ Recently
0 In the morning O At night O In the daytime

Frequency

D All the time (J Under certain conditions [] Sometimes

Weather conditions

O Not affected

Weather

O Fine (1 Raining O Snowing O Others | 1

Temperature

0O Hot OWarm [ Cool O Cold O Humid °F

Engine conditions

0 Cold 0O During warm-vp O After warm-up

Engine speed L { L L ]

} I
0 2,000 4,000 6,000 8,000 rpm

Road conditions

O Intown 0O In suburbs [ Highway [J Off road (up/down)

Driving conditions

[1 Not affected

(I At starting O While idling [J At racing

O While accelerating [ While cruising

O While decelerating [0 While turning (RH/LH)

Vehicle speed ' T D T DA TR MR N SR
0 10 20 30 40 50 60 MPH

Malfuncticn indicator lamp

O Turned on 11 Not turned on

n
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

SEF235G

and Accurate Repair (Cont’d)

INTERMITTENT PROBLEM SIMULATION

In order to duplicate an intermittent praoblem, it is effective to
create similar conditions for component parts, under which the
problem might occur.

Perform the activity listed under Service procedure and note
the result.

Variable factor

Influential part

Target condition

Service procedure

Made lean Remove vacuum hase and apply vacuum.
1 [Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
. Camshaft position Advanced Rotate distributor counter clockwise.
2 | lgnition timing
sensor Retarded Rotate distributor clockwise.
Disconnect heated o n h
Healed oxygen sensor | Suspended : eated oxygen sensor harness
5 |Mixture ratio feedback connector.
control Perform diagnostic test Il (Seli-diag-
ECM Operation check ) gnostic test mode Il (Self-diag
nostic results) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |Idie speed |ACV-AAC valve
l.owered Turn idle adjusting screw clockwise.
Tap or wiggle.
Electrical connection | Harness connectors Poor electrical can-
1 i i [} -
5 - e ) neclion or improper Race engine rapidiy. See if the lorque reac
{Electric continuity) and wires wiring tion of the engine unit causes electric
breaks.
Cooled Cool with an icing spray or similar device.
6 | Temperature ECM Heat with a hair drier.
Warmed .
[WARNING: Do not overheat the unit]
Wet.
WARNING: Do not directly pour water on
7 |Moisture Electric parts Damp [ y P i
componenis. Use a mist
sprayer.]
. R Turn on headiamps, air conditioner, rear
8 |Electric loads Load switches Loaded
defogger, efc.
Thrott ith n- .
g rottle ?c_’s' lon s ECM ON-OFF switching Rotate throttte position sensor body.
sor condition
10 | Ignition spark Timing light Spark power check Try to flash timing light for each cylinder.

e Select the “Variable factor’” when the symptom occurs.
Perform the “Service procedure” to try to simulate the intermittent.

EC-47
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TROUBLE DIAGNOSES

On-board Diagnostic System

MALFUNCTION INDICATOR LAMP (MIL)
A malfunction indicator lamp has been adopted on all models.

2

Malfunction
Vindicator lamp,
\Y

\ SEF192P

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

Diagnostic Test Mode
Condition Di tic Test Mode
Diagnostic Test Mode | 1agnes ‘C“ st Mode
| i Engine
gnition 1 45 pped SELF-DIAGNOSTIC
pe
iteh i H
switch in BULB CHECK RESULTS
“ON"
position
Engine
HEATED OXYGEN
i TI
m running M};tité:?NGON SENSOR
) MONITOR
EC-48




TROUBLE DIAGNOSES

Turn ignition switch “ON".
(Do not start engine.}

(s
N

Y

Diagnostic Test Mode | (BULB CHECK)

HOW TO SWITCH MODES

On-board Diagnostic System (Cont’d)

CHK IGN

Data link connector for CONSULT
{Connect CHK and IGN terminals

with a suitable harness.}  SEF285LB
Wait at least 2 seconds.
CHK IGN

Data link connector for CONSULT
(Disconnect the harness.)

I

SEF273LB

AR

Start engine.

Y

Diagnostic Test Mode 1 —
MALFUNCTION WARNING

Diagnostic Test Mode I (SELF-DIAG-

NOSTIC RESULTS)

Data tink connector for CONSULT
{Connect CHK and 1GN terminals

with a suitable harness.} SEF265LB
Wait at least 2 seconds.
_
CHK IGN

{Disconnect the harness.}

SEF273LB

hd

¥

€ -G

Start engine.

Diagnostic Test Mode I
(HEATED OXYGEN SENSOR
MONITOR)

e Switching the modes is not possible when fhe engine

is running.

e When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 1 second.

The diagnosis will automatic
Test Mode |.

EC-49
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode |

DIAGNOSTIC TEST MODE | — BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP in the
instrument panel stays “ON'".

If it remains "OFF"", check the bulb in the MALFUNCTION INDI-
CATOR LAMP.

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNGCTION INDICATOR LAMP Condition
ON When the ECM's CPU or camshaft position sensor is malfunctioning.
OFF OK

On-board Diagnostic System — Diagnostic Test
Mode Il (Self-diagnostic results)

DESCRIPTION

In this mode, a diagnostic trouble code is indicated by the number of flashes from the MALFUNGTION
INDICATOR LAMP (MiL) as shown below:

Example: Diagnostic trouble code No. 12 and Diagnostic trouble code No. 34
0.6 0.3 0.6 ¢.3
. E- g i
ON — r
OFF
{ {
5} — )
b -~ - ol il Eoans
09 03 2.1 0.6 0.9 21
——— —
Diagnostic trouble code No. 12 Diagnostic trouble code No. 44 Unit: second MEF165F

Long (0.6 second) blinking indicates the number of ten digits and short (0.3 second) blinking indicates
the number of single digits.

For example, the MIL flashes for 0.6 seconds once and then it flashes for 0.3 seconds twice. This indi-
cates the number “12'" and refers to a malfunction in the mass air flow sensor. In this way, all the prob-
lems are classified by their diagnostic trouble code numbers.

The diagnostic results will remain in the ECM memory.
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On-board Diagnostic System — Diagnostic Test

Mode Il (Self-diagnostic results) (Cont'd)

Display diagnostic trouble code table

Diagnostic trouble code .
No. Detected itemns
i1 Camshaft position sensor circuit
12 Mass air flow sensor circuit
13 Engine coolant temperature sensor circuit
21" Ignition signal circuit
26 Boost pressure sensor circuit
34 Knock sensor circuit
43 Throttle position sensor circuit
54 Signal circuit from AT control unit to ECM
55 No makfunction in the above circuits

*T Check items causing a malfunction of camshaft position sensor circuit first, if both “CAMSHAFT POSITION SENSOR (No. 1)

and "IGN SIGNAL-PRIMARY {No. 21}’ are disptayed one after the other.

Diagnaostic
frouble Detected items Malfunction is detected when ... Check item {remedy)
code No.
11 Camshaft position sensor e Either 1° or 180° signal is not entered for the first |e Harness and conneclor
circuit few seconds during engine cranking. (tf harness and connector
e Either 1° or 180° signal is not input often enough are normal, replace cam-
while the engine speed is higher than the speci- shaft posilion sensor.)
fied rpm.
12 Mass air flow sensor circuit | e The mass air flow sensor circuil is open or e Harness and connector
shorted. (If harness and connector
{An abnormally high or low voltage is entered.) are normal, replace mass
air flow sensor.)
13 Engine coolant temperature |e The engine coolant temperature sensor circuit is | @ Harness and connector
sensor circuit open of shorted. e Engine coolant lempera-
{An abnormally high or low outpul voltage is ture sensor
entered.)
21 ignition signal circuit « The ignition signal in the primary circuit is not e Harness and connector
entered during engine cranking or running. e Power transistor unit
26 Boost pressure sensor cir- | e The boost pressure sensor circuit is open or @ Harness and connector
cuit shorted. e Boost pressure sensor
{An abnormally high or low outpul voltage is
entered.)
34 Knock sensor circuit # The knock sensor circuil is open or shoried. e Harness and connector
(An abnormally high or low voltage is entered.) ¢ Knock sensor
43 Throttle position sensor cir- | e The throtile position sensor circuit is open or e Harness and connecior
cuit shorted. e Throttle position sensor
(An abnormally high or low voliage is entered.)
54 Signal circuit fram A/T con- |e The A/T communication line is open or shorted. o Harness and conneclor

trol unit to ECM (A/T only}

" Check items causing a malfunction of camshalt position sensor circuit first, if both "CAMSHAF]

and "GN SIGNAL-PRIMARY (No. 21)"" are displayed one after the other.
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode Il (Self-diagnostic results) (Cont’d)

HOW TO ERASE DIAGNOSTIC TEST MODE Il (SELF-
DIAGNOSTIC RESULTS)

The diagnostic trouble code is erased from the backup mem-
ory on the ECM when the diagnostic test mode is changed
from Diagnostic Test Mode |l to Diagnostic Test Mode |. (Refer
to "HOW TO SWITCH DIAGNOSTIC TEST MODES'' )

When the battery terminal s disconnected, the diagnostic
trouble code will be lost from the backup memory within
24 hours.

Do not erase the stored memory before beginning diag-
nostic test mode Il (Self-diagnostic results),

On-board Diagnostic System — Diagnostic Test
Mode II (Heated oxygen sensor monitor)

DESCRIPTION

In this mode, the MALFUNCTION INDICATOR LAMP displays
the condition of the fuel mixture (lean or rich) which is moni-
tored by the heated oxygen sensor.

Fuel mixt L
MALFUNCTION INDICATOR LAMP uel mixiure °°”g:;°" I the exhaust | .. el ratio feedback control condition
ON Lean
Closed loop system
OFF Rich
*Remains ON or OFF Any condition Open loop system

*: Maintain conditions just before switching to open loop.

HOW TO CHECK HEATED OXYGEN SENSOR

1.

2.

3.

Set Diagnostic Test Mode Il. {Refer to "HOW TO SWITCH
DIAGNOSTIC TEST MODES™.)

Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of the gauge.

Run engine at about 2,600 rpm for about 2 minutes under
no-load conditions.

Make sure MALFUNCTION INDICATOR LAMP goes ON and
OFF more than 5 times every 10 seconds; measured at
2,600 rpm under no-load.
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LHRD models | RHD models

Data link
connector

F=\ for CONSULT

e,

Data link ﬁ
-
connector

for CONSULT
m/

i

Accelerator pedal

SEF002Q2

NISSAN

CONSULT

START

[ SUB MODE

|

SEF3921

[l SELECT SYSTEM n

O
|

[ ENGINE

L_AT |
[ AIRBAG )
[ TCS |
[ LAN |
l

SEF347N

[l SELECT DIAG MODE

WORK SUPPORT

SELF DIAG RESULTS

DATA MONITOR

ACTIVE TEST

ECM PART NUMBER

— —

FUNCTION TEST

SEF424N

Consult

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch. €l
2. Connect “CONSULT" to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the

fuse box cover.) L JES
EM
3. Turn on ignition switch. LG

4. Touch "START".

CL

e
5. Touch "ENGINE". Wl

AT

6. Perform each diagnostic test mode according to the
inspection sheet as follows:
For further information, read the CONSULT Operation Manual. B2

[0
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Consuit (Cont’d)
ECCS COMPONENT PARTS APPLICATION

DIAGNOSTIC TEST MODE
ECCS COMPONENT PARTS WORK SUP- SELF- DATA MONI- FUNCTION
PORT DIAGNOSTIC TOR ACTIVE TEST TEST
RESULTS
Camshaft position sensor X X
Mass air flow sensor X X
Engine coolant temperature sensor X X X
Heated oxygen sensors X X
Vehicle speed sensors X X
Throttle position sensor X X X X
NPUT Knock sensor X
Boost pressure sensor X
ignition switch {start signal) X X
Air conditioner switch X
Park/Neutral position switch X X
Power steering oi! pressure switch X X
Battery X
A/T signal X
Injectors X X X
Pawer transistor (ignition timing) X X {lgnition X X X
signal)
IACV-AAC valve X X X X
Valve timing control solenoid valve X X X
QUTPUT |EGRC-sotenoid valve X X X
Air canditioner relay X
Fuel pump relay X X X X
Cooling fan relay X X X
Wastegate valve control solenoid x
valve
X. Applicable
FUNCTION
Diagnostic test mode Function

i

Work support

adjust

This mode enables a lechnician to
some devices
more accurately by following the
indications on the CONSULT unit.

faster and

Seli-diagnostic results

Self-diagnostic results can be read
and erased quickly.

Data monitor

read.

Input/Output data in the ECM can be

Active test

Diagnostic Test Mode in which CON-
SULT drives some actuators apart
from the ECMs and also shifts seme
parameters in a specified range.

ECM part number

ECM part number can be read.

Function test

technician

Conducted by CONSULT instead of a
to determine whether
each system is "OK" or "NG".
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Consult (Cont’d)

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ
(THRQTTLE SENSOR
ADJUSTMENT)

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING THE
SENSOR BODY UNDER THE FOLLOWING CONDITIONS.

e IGN SW "“ON"

o ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

When adjusting throtile posi-
tion sensor initial position

IGNITION TIMING ADJUST-
MENT

» IGNITION TIMING FEEDBACK CONTROL WILL BE HELD
BY TOUCHING “"START". AFTER DOING SO, ADJUST
IGNITION TIMING WITH A TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION SENSOR.

When adjusting imtial ignition
timing

1ACV-AAC VALVE ADJ
(AAC VALVE ADJUSTMENT)

SET ENGINE RPM AT THE SPECIFIED VALUE UNDER THE
FOLLOWING CONDITIONS, ‘
¢ ENGINE WARMED UP

When adjusting idle speed

CRANK A FEW TIMES AFTER ENGINE STALLS.

e NO-LOAD
FUEL PRESSURE RELEASE e FUEL PUMP WILL STOP BY TOUCHING "START" DUR- When releasing fuel pressure
ING IDLE. from fuel line

SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CAMSHAFT POS! SEN*
(CRANK ANGLE SENSQR®)

e Either 1° or 180° signal is not entered for the first few
seconds during engine cranking.

e Either 1° or 180° signal is not input often enough while
the engine speed is higher than the specified rpm.

e Harness and connector
{If harness and connector
are normal, replace cam-
shaft position sensor.)

MASS AIR FLOW SEN
(AIR FLOW METER)

e The mass air flow sensor circuit is open or shorled.
{An abnormally high or low voltage is entered.)

¢ Harness and conneclor
(If harness and connector
are normal, replace mass
air flow sensor.)

COOLANT TEMP SEN
(ENGINE TEMP SENSOR)

e The engine coolant temperature sensor circuit is open or
shorted.
(An abnormally high or low output voltage is entered.)

& Harness and connector
e Engine coolant temperature
sensor

IGN SIGNAL — PRIMARY*®

® The ignition signal in primary circuit is not entered dur-
ing engine cranking or running.

o Harness and connector
» Power transistor unit

KNOCK SENSOR
{DETONATION SENSOR)

e The knock sensor circuit is open or shorted.
{An abnormally high or low voltage is entered.)

¢ Harness and connector
o Knock sensor

THROTTLE POSI SEN
(THROTTLE SENSOR)

@ The throttle position sensor circuit is open or shorted.
{(An abnormally high or low voltage is entered.}

» Harness and connector
e Throttle position sensor

A/T COMM LINE

e The A/T communication line is open or shorted.

o Harness and connector

- Check items causing a maltunction of camshaft position sensor circuit first,

“iGN SIGNAL-PRIMARY (No. 21)'" are displayed one after the other.

e Sensor fallures which set a self-diagnosis code are listed as due to an open or short ci

T both "CAMSHAFT POSt SEN (No. 11)" and

reuit.

e A sensor sending a signal which is inaccurate but not open or short will NOT set a self-diagnosis code.

» If a driveability symptom is present but no seli-diagnosis code is set, perform {

EC-55

urther inspections using DATA MONITOR.
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TROUBLE DIAGNOSES

DATA MONITOR MODE

Remarks : @ Specification data are reference values.
e Specification daia are output/input values which are detecled or supplied by ECM at the connector.
*Specification data may not be directly related to their componenis signals/values/operations.
ie. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the meonitor may show the
specification data in spite of the ignition timing being not adjusted to the specification data. This IGN TIMING
monitors the calculated data by ECM according to the input signals from camshaft position sensor and other
ignition timing related sensors.
e If the real-time diagnosis results are NG and the self-diagnostic results are OK when diagnosing the mass air
flow sensor, first check to see if the fuel pump contro! circuit is normal.

Consult (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATICN

CHECK ITEM WHEN
OUTSIDE SPEC.

CMPS-RPM
(REF)
{CAS-RPM (REF})

e Tachometer: Connect

# Run engine and compare tachometer indication
with the CONSULT value.

Almost the same speed
as the CONSULT value.

¢ Harness and connector
e Camshaft position sen-
sor

MAS AIR/ FL SE
{AIR FLOW MTR)

e Engine: After warming
up, idle the engine

o A/C switch “"OFF"”

e Selector lever *N”
position

e No-load

Idle

08 - 1.5V

3,000 rpm

14 -20V

o Harness and connector
o Mass air flow sensor

COOLANT
TEMP/S
(ENG TEMP SEN)

o Engine: After warming up

More than 70°C (158°F)

¢ Harness and connecior
e Engine coolant tem-
perature sensor

02 SEN
(EXH GAS SEN])

M/R F/C MNT

e Engine: After warming
up

Maintaining engine
speed at 2,000 rpm

0-03V - 06-09V

LEAN — RICH
Changes more than 5
times during 10 seconds.

e Harness and connector
e Healed oxygen sensor
» Intake air leaks

e Injectors

VHCL SPEED SE

e Turn drive wheels and compare speedometer

Almost the same speed

« Harness and connector

AR R ) .
(S(:éN) SPEED indication with the CONSULT value as the CONSULT value |e Vehicle speed sensor
e Battery
BATTERY VOLT |e Ignition switch: ON (Engine stopped} 11 - 14V ¢ ECM power supply
circuit
Throttle valve fully e Harness and connector
THRTL POS SEN |e ignition switch: ON | closed (Engine: After 0.35 - 0.65V * Throttle position sen-
THROTTLE SEN i warming up) sor
( ) {Engine stopped) @ Throttle position sen-
Throttle valve fully open Approx. 4.0V sor adjustment
START SIGNAL | e Ignition switch: ON — START OFf — ON e Harness and connector
e Starter switch
Throttle valve: e Harness and connector
Closed throttle position ON ® Throtlle position sen-
CLOSED TH/POS | e ignition switch: ON (Engine: sor N
(IDLE POSITION) (Engine stopped) After warming up) « Throttle position sen-
sor adjustment
Throttle valve: OFE e Throttle position
Slightly open switch
AIR COND sig | ® Engine: After warming | A/C switch "OFF" OFF e Harness and connector
up, idle the engine AJC switch “ON”’ ON # Air conditioner swiich
NEUT POSI SW | Ignition switch: ON Shift lever P or "'N" ON e Harness and connector
(NEUTRAL Sw) : Excep! above OFF e Neutral position switch
Steering wheel in neu-
. . tral position OFF » Harness and connector
E : ) .
PW/ST SIGNAL | * Uggzgf’e m;e;r%?;g“"g (forward direction) e Power steering oil
The steering wheel is ON pressure switch

turned

in
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Consult (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
QUTSIDE SPEC.

e Engine: After warming

up idle 1.7 - 2.5 msec. e Harness ang connector
INJ PULSE » AIG switch "OFF * Injector
e Seleclor lever "N e Mass air flow sensor
position 2,000 rpm 1.5 - 2.3 msec. e Intake air system
& No-load
Idle 15° BTDC e Harness and connecior
IGN TIMING ditto e Camshaft position sen-
2,000 rpm More than 25° BTDC sor
TACY-AAC/V ditto Idie 20 - 40% e Harness and connector
(AAC VALVE) 2,000 rpm —_ » |IACV-AAC valve
e Harness and connector
e Injector
. , N ) Mass air flow sensor
e Engine: After warming Maintaining engine o .
A/F ALPHA up speed at 2,000 rpm 75 - 125% o Heated oxygen sensor
¢ Carbon canister purge
line
e Intake air system
. . . . Harness and connector
Engine: After warming up, idle the engine - »re e :
AIR COND RLY Air conditioner switch OFF — ON OFF — ON [ A[r cond!l!oner switch
@ Air conditioner relay
e Ignition swilch is turned to ON {Operates for 1
second) ON
FUEL PUMP RLY | Engine running and cranking e Harness and connector
e When engine is stopped (stops in 1 second) e Fuel pump refay
Except as shown above OFF
e Idle OFF

VALVE TIM SOL

e Jack up rear wheel
e Engine: After warming

up

# Shift selector lever to
any position except
"N or “P" position

o Quickly depress accel-
erator pedal, then
quickly release il

OFF - ON - OFF

o Harness and connector
e Valve timing solenoid
valve

¢ When cooling fan is stopped. OFF H
COOLING FAN - e Harness and connector
(RADIATOR FAN) » When cooling fan operates at low speed LOW e Cooling fan relay
« When cooling fan operates at high speed HI e Cooling fan motor
e Engine: After warmin
» od 9 lidle ON
" EGRC S0OL/WV A?C ‘ach “OFF¥ e Harness and connector
(EGR CONT 8V) |® 2 - switch ' O} & EGRC-solenoid valve
o Shift lever N 2 000 rpm QFF
e No-load
1dle 0% # Harness and connector
WiG CONT S/V ditto » Wastegate valve con-
Racing up to 4,000 rpm 20% trol solenoid vaive
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Consult (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

® Engine: Return to the original
trouble condition

# Change the amount of fuel injec-
tion with the CONSULT.

If trouble symptom disappears,
see CHECK ITEM.

e Harness and connector
e Fuel injectors
» Heated oxygen sensors

IACV-AAC/V OPEN-
ING
(AAG/V OPENING)

e Engine: After warming up, idle
the engine.

o Change the IACV-AAC valve
opening percent with the CON-
SULT.

Engine speed changes according
to the opening percent.

¢ Harness and connector
® |ACV-AAC vaive

ENG COOLANT
TEMP

(ENGINE TEMPERA-
TURE)

® Engine: Return to the origina!
troukle condition

¢ Change the engine coolant tem-
perature with the CONSULT.

if troubie symptom disappears,
see CHECK ITEM.

e Harness and connector

# Engine coolant tempera-
ture sensor

e Fuel injectors

IGNITION TIMING

» Engine: Return to the original
trouble condition

o Timing light: Set

e Retard the ignition timing with
the CONSULT.

If frouble symptom disappears,
see CHECK ITEM.

¢ Adjust initial ignition tim-
ing

POWER BALANCE

e Engine: After warming up, idle
the engine.

e A/C switch "OFF"

# Selector Jever “"N’' position

e Cut oft each injector signal one
at a time with the CONSULT.

Engine runs rough or dies.

» Harness and connector
o Compression

e Injectors

¢ Power transistor

e Spark plugs

® Ignition coils

COOLING FAN
(RADIATOR FAN)

e [gnition switch: ON
o Turn cooling fan “LOW", "HI"
and "OFF" with CONSULT

Cooling fan moves at low and high
speed, and stops.

& Harness and connector
e Cooling fan relay
e Cooling fan motor

FUEL PUMP RELAY

e Ignition switch: ON {Engine
stopped)

& Turn the fuel pump relay “ON”
and "OFF" with the CONSULT
and listen to operating sound.

Fuel pump relay makes the operal-
ing sound.

e Harness and connector
e Fuel pump relay

EGRC SOLENOID
VALVE
(EGR CONT SOL
VALVE)

VALVE TIM SOL

e Ignition switch: ON

& Turn solenoid valve “ON" and
“OFF" with the CONSULT and
listen to operating sound.

Each solenoid valve makes an
operating sound.

» Harness and connector
» Solenoid valve

SELF-LEARNING
CONT

e In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by

touching "CLEAR’ on the screen.
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Consult (Cont'd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT
e Ignition switch: ON
SELF-DIAG {Engine stopped)
RESULTS # Displays the seli-diagnos- o

tic results.

CHECK ITEM (REMEDY)

Objective system

CLOSED THROTTLE

e Ignition switch: ON
{Engine stopped)

e Harness and connector
e Throttle position sensor

e Closed throttle position Throttle valve: opened OFF
FOSI : opene e
[SLSOSED HROTTLE | Swich circuit is tested (Closed throttle position
POSITION SWITCH when throttle is opened switch) .
o C and closed fully. o Throttle position sensor
“DLEUFlj('))SlTION (“CLOSED THROTTLE (Cl?sﬁd th-rottle position
(IDLE SWITCH CIR POSI” is the test item ?_w'tc ) afHUSlmem
: name for the vehicles in | Throttle valve: closed ON hd hr9tt|e |inkalge ‘
CUIm) which idle is selected by e Verify operalion in DATA
throttle position sensor.} MONITOR mode.
& Ignition switch: ON * ?:rnglss anqtfsonneclor
THROTTLE POSH (Engine stopped) o Throtlle position sensor
L Range {Throttle valve fully e Throttle position sensor
SEN CKT » Throttie position sensor opened — Throttle valve Maore than diusi A
(THROTTLE SENSOR | circuit is tested when P a 3.0v adjusimen
. fully closed} e Throttle linkage
CKT) throttle is opened and . S
closed fully e Verify operation in DATA
’ MONITOR mode.
e Ignition switch: ON # Harness and connector
NEUTR X
Cil# AL POSH SW {Engine stopped) OUT OF N/P-POSITION OFF e Neutral position switch/
(NEUTRAL SW CIiR- e Neutral position switch Inhibitor switch
circuil is tested when shift | |\ NLPOSITION ON e Linkage + Inhibitor switch

cuim)

lever is manipulated.

adjusiment

FUEL PUMP
CIRCUIT

e Ignition swilch: ON
{Engine stopped)

e Fuel pump circuit is tested
by checking the pulsation
in fuel pressure when fuel
tube is pinched.

There is pressure pulsation on the fuel

feed hose.

# Harness and connector
o Fuel pump

e Fuel pump relay

e Fue! filter clogging

e Fuel level

EGRC SOL/V CIR-
cuIT

(EGR CONT S/V CIR-
CUIm

o Ignition switch: ON
{Engine stopped}

e EGR conirol S/V circuit is
tested by checking sole-
noid valve operating
noise.

The solenocid valve makes an operating

sound every 3 seconds.

VALVE TiMING S/V
CKT

e Ignition switch: ON
(Engine stopped)

e Valve timing S/V circuit is
tested by checking sole-
noid valve operating
noise.

The solencid vaive makes an operating

sound every 3 seconds.

COOLING FAN CIR-
CuiT

(RADIATOR FAN
CIRCUIT}

 Ignition switch: ON
{Engine stopped}

e Cooling fan circuit is
tested by checking cooling
fan operation.

e The cooling fan rotates and stops

every 3 seconds.

e Harness and connector
& EGRC-solenoid valve

» Harness and connector
e Valve timing sclenoid
valve

e Harness and cannector
e Cooling fan relay
e Cooling fan motor
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TROUBLE DIAGNOSES

Consult (Cont’'d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
GIRCUIT

Ignition switch: ON —
START

Start signal circuit is
tested when engine is
started by operating the
slarter. Batlery voltage
and water temperature
before cranking, and aver-
age battery voltage, mass
air flow sensor output volt-
age and cranking speed
during cranking are dis-
played.

Start signal: OFF — ON

o Harness and connector
# Ignition switch

PW/ST SIGNAL
CIRCUIT

Ignition switch: ON
(Engine running)

Power steering circuit is
tested when steering
wheel is rotated fully and
then set 1o a straight line
running position,

Locked position ON

Neutral position OFF

e Harness and connector

e Power steering oil pres-
sure switch

e Power sleering oil pump

VEHICLE SPEED
SEN CKT

(CAR SPEED SEN
CIRGUIT)

Vehicle speed sensor cir-
cuit is tested when vehicle
is running at a speed of 10
km/h {6 mph) or higher.

Vehicle speed sensor input signal is
greater than 4 km/h (2 MPH)

e Harness and connector
e Vehicle speed sensor
o Electric speedometer

IGN TIMING ADJ

After warming up, idle the
engine.

lgnition timing adjustment
is checked by reading
ignition timing with a tim-
ing light and checking
whether it agrees with
specifications,

The timing light indicates the same
value on the screen,

& Adjust ignition timing {by
moving camshaft position
sensor or distributor)

e Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

Air-fuel ratio feedback cir-
cuit (injection system, igni-
tion system, vacuum
system, efc.) is tested by
examining the heated oxy-
gen sensor output at 2,000
rpm under non-loaded
state.

¢ 02 SEN COUNT: More than 5 times
during 10 seconds

» INJECTICN SYS (Injector,
fuel pressure regulator,
harness or connector)

o IGNITION SYS (Spark
plug, power transistor,
ignition coil, harness or
connector)

o VACUUM SYS (Inlake air
leaks}

# Heated oxygen sensor cir-
cuit

e Heated oxygen sensor
operation

¢ Fuel pressure high or low

o Mass air flow sensor
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Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

POWER BALANCE

@ After warming up, idle the
engine.

e Injector operation of each
cylinder is stopped one
after another, and result-
ant change in engine rota-
tion is examined to evalu-
ate combustion of each
cylinder. (This is only dis-
played for models where a
sequential multiport fue!
injection system is used.)

CHECK ITEM {REMEDY)

Difference in engine speed is greater
than 25 rpm before and after cutting oft
the injector of each cylinder.

e Injector circuit {Injector,
harness or connector}

» Ignition circuit {Spark
plug, power transistor,
ignition coil, harness or
connector)

# Compression

e Valve timing

IACV-AAC/V SYS-
TEM
(AAC VALVE SYS-
TEM)

s After warming up, idle the
engine.

e |ACV-AAC valve system is
tested by detecting change
in engine speed when
IACV-AAC valve opening
is changed to 0%, 20%
and 80%.

Difference in engine speed is greater
than 150 rpm between when valve open-
ing is at B0% (102 steps) and at 20% (25
steps).

e Harness and connector

e |ACV-AAC valve

e Air passage restriction
between air inlet and
|ACV-AAC valve

o tAS (Idle adjusting screw)
adjustment

1.
SEF289H
2.
Red
projection
Protector
SEF725H
3
4.
Bend Break
SEF291H

Diagnostic Procedure

CAUTION:
Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-
Failure to do so may damage the
ECM. Because battery voltage is applied to ECM even if

tive battery terminal.

ignition switch is furned off.

When connecting ECM harness co
ing bolt until red projection is in lin

When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin termin

break).

Make sure that there are not any bends or breaks on ECM

pin terminal, when connecting pin connectors.
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TROUBLE DIAGNOSES

P s
Perform ECM in- "y
put/output signal

inspection before
replacement.

MEF668D

N4
~ ~
—CHECK —
~ ~

/ 1\

SEF051P

Harness connector
for solenoid valve

Solenocid valve

SEF348N

m

Diagnostic Procedure (Cont’d)

5. Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions properly
or not. (See page EC-196.)

6. After performing this “Diagnostic Procedure’, perform
diagnostic test mode il (Self-diagnostic resulls) and driv-
ing test.

7. When measuring ECM signals with a circuil tester, naver
bring the two tester probes into contact.
Accidental contact of probes will cause a short circuit and

damage the ECM power transistor.
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Basic Inspection

SEF284G

EC-63

Pt
Gl
BEFORE STARTING
1. Check service records for any recent’ WA,
repairs that may indicate a related Wl
problem, or the current need for
scheduled maintenance. B
2. Open engine hood and check the fol- -
SEF1421 lowing:
# Harness connectors for proper con- e
nections
e Vacuum hoses for splits, kinks, and
proper connections
® Wiring for proper connections,
pinches, and cuts
FE
k4 CL
CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT" 1o the data link -
connector for CONSULT and select il
LHD models | RHD models . "
Data link Data fink 3\ ENGINE" from the menu. (Refer to
connector connector ~ page EC-53.}
F\ for CONSULT for CONSULT . AT
ll-llr
==l ' 2
= DOES ENGINE START? No |[Goto @ .
a = Yes =0
Accelerator pedal El v
SEF002Q P - oA
CHECK IGNITION TIMING. NG | Adjust ignition timing by ta:
Warm up engine sufficiently and check turning camshaft position
f\ ignition timing at idle using timing light. SEensor. B
A 0‘ (Refer to page EC-33.) i
/ @@ | Ignition timing: 15°+ 2° BTDC
@ oK 8T
\ 04 (Go to ® on next page.) R
I
ral
SEF144] BT
EI Timing \
light HA
4
L
v EL.
(B34




TROUBLE DIAGNOSES

B IGN TiMING ADJ B []

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANK ANGLE SENSOR.

[ START ]

SEF816K

IACV-AAC valve ~

harness connector
A T

= Intake manifold
/: collector *

\@\
MEC13CB

B THROTTLESEN ADJ B

*%%x ADJ MONITOR * %% *

THROTTLE SEN 0.45v

MONITOR

CAS«RPM (REF)
IDLE POSITION

B wr
models

Neze

I

SEF003Q

Basic Inspection (Cont’d)

®
5]
CHECK IDLE ADJ. SCREW INITIAL SET [NG | Adjust engine speed by
RPM. ™ turning idle adjusting
1. Select “IGN TIMING ADJ" in SCrew.
“"WORK SUPPORT" made.
2. When touching “"START", does
engine speed fall to 750+ 50
rpm {(A/T in “N"" position)?
OR
@ When disconnecting throttle posi-
tion sensor harness connector,
does engine speed fall to
750+ 50 rpm {A/T in "N’ posi-
tion)?
OK
m Y
CHECK THROTTLE POSITION SENSOR NG_ 1. Adjust output voltage

ADJ" or “THRTL POS SEN
2. Check that output vollage of
closes.) and "IDLE POSITION"

IDLE POSITION.
1. Perfarm “THROTTLE SEN
ADJ"” in “WORK SUPPORT"
mode.
throttle position sensor is 0.35
to 0.65V. (Throtile valve fully
or "CLOSED TH/PQS'" stays
CON'".

OR

Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it is
0.35 to 0.65V. (Throttle valve fully
closed.}

OK

(Go to on next page.)

EC-64

by rotating throttie
position sensor body.

2. Disconnect throttle
position sensor harness
connector for a few
seconds and then
reconnect if.

3. Confirm that “'IDLE
POSITION™ or
“CLOSED TH/POS"
stays “ON'".
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Basic Inspection (Cont’d)

#MONITOR &NO FAIL  []

START SIGNAL OFF
IDLE POSITION ON
AIR COND SIG OFF
NEUTRAL SwW CN

1 RECORD |

SEF3844

l

CHECK SWITCH INPUT SIGNAL.

Select the following swilches in
“DATA MONITOR™ mode,
a) Stant signal,
b) Idle position or closed throtile
position,
c) Air conditioner signal,
d) Neutral {Parking) pesition

AIC

SEF1501

switch, and check the switch-
es' ON-OFF operation.
OR
@ Remove ECM from front dash
side and check the above switch-
es' ON-OFF operation using volt-
meter at each ECM terminal.

Switch Condition Voltage (V)

IGN ON 0 — Battery volt-
— LGN §TART age

Accelerator

Start signal

padal released
— Accelerator
pedal fully
depressed

035-065 —~
Approx. 4.0

Closed throt-
tle position

AIC  AIC
OFF ~0ON

(Engine running)

Battery voitage

ASC signal —+ Approx. 0

Selector lever is
“N" or "P" posi-
tien 0—+40-50
-+ Except "N

and "P" position

Neutral
(Parking)
position
switch

OK

W sELF-DIAG RESULTS BT
FAILURE DETECTED  TIME

* NO SELF DIAGNCGSTIC
FAILURE INDICATED

FURTHER TESTING MAY
BE REQUIRED. *°

[ ERASE |[ PRINT |

MEFB74D

E Y

| Repair or replace the

malfunctioning switch or
its circuit.

READ SELF-DIAGNOSTIC RESULTS.

1. Perform "SELF-DIAG

RESULTS" mode.

2. Read out self-diagnostic
results.

3. Is a failure detected?

OR
@ 1. Set Diagnostic Test Mode .

(Self-diagnostic results) {Refer
to page EC-50.)

SEFOS1P

2. Count the number of maliunc-
tion indicator 1amp fiashes and
read out the diagnostic trouble
codes.

3. Are the diagnostic trouble
codes being output?

lNo

INSPECTION END l

EC-65

Go to the relievant inspec-
tion procedure.
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode II

Display How 1o perform diagnostic test mode Il (Seli-diagnostic resulls) judgement
Detected items | Diagnostic trou-
bie code No. NMustration Method
¥ MONITOR ¥ NO FAIL []
CAS*RPM(REFR) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN 81°C
EXH GAS SEN 0.06Y ;ERFOS;?I’:JI:GE:OSI;C TEST MODE 1l (SELF-
MR F/C MNT LEAN 1)I‘:;tt-;a’:t eng(iile vers)
CA i
R SPEED SEN Okm/h 2) Select "DATA MONITOR" mode with
CONSULT.
[ RECORD ] % NO FAIL
Camshaft OR
p.osm‘on sensor " SEFD04Q @ 2) Turn ignition switch "OFF" and then
circuit [P
ON™.
3) Perform diagnostic test mode Il (Self-
\ l / diagnosfic results) with ECM.
Malfunction indicalor lamp displays
~ -~ diagnostic trouble code No. 55.
—FCHECK —
- ~
SEFC51P
¥r MONITOR ¥ NO FAL L[]
CAS*RPM(REF) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN 81°C
EXH GAS SEN 0.06v PERFORM DIAGNOSTIC TEST MODE It (SELF-
M/R F/C MNT LEAN PIAGNOSTIC RESULTS).
CAR SPEED SEN Okm/m 1) Turn ignition switch “ON" wait for at least 5
seconds and then start engine.
2) Setect "DATA MONITOR” mode with
Mass air i RECORD _ CONSULT.
ass air flow 12 * NO FAIL

sensor circuit

SEF004Q

~ -~
— [ CHECK —
-~ ~

SEFQ51P

CR
2} Perform diagnostic test mode Il (Self-
diagnostic results) with ECM.
Malfunction indicator lamp displays
diagnostic trouble code No. 55.

®

EC-66




TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in

Diagnostic Test Mode II (Cont’d)

Display How to perform diagnostic test mode 1 (Seli-diagnostic results) judgement
Detected items | Diagnostic trou- -
ble code No. Hustration Method
# MONMITOR ¥ NO FAIL L]
CAS+RPM(REF) B800rpm
AlR FLOW MTR 1.55V
ENG TEMP SEN 81°C
EXH GAS SEN 0.06V
M/R F/C MNT LEAN PERFORM DIAGNOSTIC TEST MODE 1l (SELF-
CAR SPEED SEN okm/Mh DIAGNOSTIC RESULTS).
1) Turn ignition switch “ON" or start engine.
2) Select "DATA MONITOR mode with
‘ RECORD I  aNsuLT.
Engine coolant 7 NO FAIL
lemperature 13 SEFO04Q OR

sensor circuit

2) Perform diagnostic test mode Il {Selt-
diagnostic results) with ECM.
Malfunction indicator lamp displays
diagnoslic frouble code No. 55.

SEFD5IP
¥r MONITOR ¥r NO FAIL D
CASRPM(REF) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN 8i°C
EXH GAS SEN 0.06V PERFORM DIAGNOSTIC TEST MODE 11 {SELF-
M/R F/C MNT LEAN DIAGNOSTIC RESULTS).
CAR SPEED SEN Okm/ 1) Start engine. . )
2) Select "DATA MONITOR mode with
E CONSULT.
RECORD | < NO FAIL
Ignition signal 21 L OR. “ "
circuit SEF004C 2) Turn ignition switch "OFF" and then
“ON'
3) Perform diagnostic test mode 11 (Sell-
diagnostic results} with ECM.
\ l / Malfunction indicator lamp displays
~ ~ diagnostic trouble code No. 55.
—H CHECK —
-~ ~
SEFO051P

*: Diagnostic test mode il (Seli-diagnostic results) is not performed but this method provides results which are equal to the seli-diagnostic

results.
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il (Cont'd)

Display How to perform diagnostic test mode Il (Seif-diagnostic results) judgement
Detected items | Diagnostic trou-
ble coda No. Nustration Method
% MONITOR % No FaiL []
CAS«RPM(REF) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN ©
EXﬁ GAS S:N 0 QS(;VC PERFORM DIAGNOSTIC TEST MODE Il {SELF-
M/R F/IC MNT LEAN D’GNof;Ts'fa:iiziL::"
CAR SPEED SEN Okm/h 2} Select "DATA MONITOR" mode with
CONSULT.
{ RECORD | 2 NO FAIL
Boost pressure 26 OR
sensor circuit SEFG04Q @ 1) Turn ignitien switch “OFF" and then
“ON'".
2) Perform diagnostic test mode Il (Self-
\ | / diagnostic results) with ECM,
Maltunctlon indicator lamp displays
~ - diagnostic trouble code No, 55.
—INCHECK —
~ ~
SEF051P
% MONITOR ¥ NO FaiL L]
CAS=RPM(REF) 800rpm
AlR FLOW MTR 1.55V
ENG TEMP SEN 81°C s DE LE
BHOSSEN  ooev | PO BAGIOSTC ESTMooe s
MR F/C MNT LEAN ?} Start engine g
CAR SPEED SEN Okm/ 2} Select "DATA MONITOR™ mode with
CONSULT.
RECORD | % NO FAIL
Knock sensor 24 OR
circuit SEF004Q 2) Turn ignition switch "OFF" and then
“ON".
3) Pertorm diagnostic test mode il (Self-
\ | / diagnostie results) with ECM.
Malfunction indicator lamp displays
~ -~ diagnostic trouble code No. 55.
“HNCHECK —
-~ ~
SEF051P

*: Diagnostic test mode I (Self-diagnostic results}) is not performed but this method provides results which are equal to the seli-diagnostic

resulis.
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TROUBLE DIAGNOSES

n Mark (shart line}

Cam follower
lever pin

Fast idle cam

= / element

Thermo-

Diagnostic Procedure 1 — Symptom — High

Idling after Warm-up

SEF005Q
& active test B [
SELF-LEARN 100%
CONTROL
m == MONITOR= == =
CAS-RPM (REF} 862rpm
ENG TEMP SEN 89°C
EXH GAS SEN 0.20v
AJF ALPHA 100%
l CLEAR l
SEF857K
3
2 wihiy ,,4
s
DISCONNECT < _f'\ < 5
- ~ 1"' Y—
- b
o- 6
A
@ if
Y
Mass air flow sensor
MEF686D

[1]
CHECK FAST IDLE CAM. No | Check fast idle cam
Does mark (short line) on fast idle cam > adjustment. {(See page
align with the pin center of cam follower EC-207.)
lever?
Yes
CHECK INTAKE AIR LEAK. Yesh Discover air leak location
1. Select "SELF-LEARNING ~| and repair.
CONT' in "ACTIVE TEST"
mode.
2. Clear the self-learning control
coefiicient by touching
“CLEAR".
3. Does the engine speed drop?
OR
@ 1. Disconnect mass air flow sen-
sor harness connectors.
2. After starting and running
engine for a least 30 seconds
at 2,000 rpm, does the engine
speed drop?
No
Y
CHECK THROTTLE LINKAGE. NG_‘ Repair throttte linkage or

1. Check that throttle linkage moves
smoothly,

2. Confirm that throttle valve both fubly
opens and fully closes,

g

INSPECTION END

EC-70

sticking of throttle valve.




TROUBLE DIAGNOSES

DISCONNECT

€

Ay

fIN

- -

S
i

SEF307G

CAS-RPM (REF)
AIR FLOW MTR
AAC VALVE

B o
DDDDBi

826rpm
153V
26%

SEFTITK

Diagnostic Procedure 2 — Symptom — Hunting

CHECK HEATED OXYGEN SENSORS.
When disconnecting heated oxygen sen-
sor harness connectors, is the hunting

Yes

fixed?
No

™ sensor(s). {(See page

Check heated oxygen

EG-152)

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE"
in "ACTIVE TEST” mede.
2. ls there any cylinder which
does not produce a momentary
engine speed drop?

OR
When disconnacting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

®

/]

Injector harness conneclor
A\

\

MEC125B

SEFBTBJ

|

QI

(4] e B|0w by hose

Rocker
cover

Plnch

From SEF0G7Q

No lGotoEl.

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose {lowering
the blow-by air supply}, does the engine

Beed rise?
lNo

{Go to ® on next page.}

EC-71

Yes

Yes
'
CHECK SPARK PLUGS. " |NG [ Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
OK
4] '

W

Discover air leak locati
and repair.

OT‘

G
5

EM

G

DX




TROUBLE DIAGNOSES

SECS547A

SECSH47A

WacTve TESTH [

* % % POWER BALANCE % % ¥
==w==== MONITOR
CAS-RPM (REF)
AIR FLOW MTR
AAC VALVE

__{E(EN KN

B25rpm
1.63v
26%

TEST
START

L]

Oil filter cap\

MEC1258

Al idle

Suitable too!

4
@& ¢ m@»
c,.

“eh

SEFT30L

in

Diagnostic Procedure 2 — Symptom — Hunting

(Cont'd)
®

l

CHECK EGR VALVE.

NG

Check EGR valve for sticking.
OK

A 4

INSPECTION END

Repair or replace.

Diagnostic Procedure 3 — Symptom —

Unstable Idie

CHECK EGR VALVE. NG

Check EGR valve for sticking.

. | Repair or replace.

OK
‘l’
PERFORM POWER BALANCE TEST. No .| Golo A
1. Perform "POWER BALANCE"
in "ACTIVE TEST" moda.
2. Is there any cylinder which
does not produce a momentary
engine speed drop?
OR
When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?
Yes
v
CHECK INJECTOR. No | Check injector(s) and cir-
Does each injector make an operating > cuit(s).
sound at idle?

lYes

{Go to &) on next page.)
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TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Symptom —

tgnition coil

Spark plug

SEFO0BQ

Unstable Idle (Cont’d)
®

a |

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a

suitable ground and crank engine.

SEF156I

NG

4. Check for spark.
oK

Check ignition coil, power
transistor unit and their
circuits. (See page
EC-120, 202.)

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG

fouling, etc.
lox
6]

Repair or replace spark
plug(s).

CHECK FUEL PRESSURE.

B FUEL PRES RELEASE Bl

FUEL PUMP WILL STOP BY
TOUCHING START DURING
iDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

START

]

$

MEFB88D

1, Perform "FUEL PRESSURE
RELEASE" in "WORK
SUPPORT"” mode in order to
release tuel pressure to zero.

2. Install fuel pressure gauge and
check fuel pressure.
At idle approx. 245 kPa (2.45
bar, 2.5 kg/cm?, 36 psi)
OR

NG

Check fuel pump and cir-

@ 1. Release fuel pressure to zero.
{Refer to page EC-208.}
2 Install fuel pressure gauge and
check fuel pressure.

lox

(Go to on next page.)

EC-73
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TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Symptom —
Unstable ldle (Cont’d)

MIXTURE RATIO TEST
ACCELERATE TO 200C RPM l
AND HOLD THEN TOUCH
START
CHECK HEATED OXYGEN SENSOR. NG | Replace heated oxygen
1. Start engine and warm it up suffi- | sensor(s).
1800 3000 2200 ciently.
Imul— 2. Perform “"MIXTURE RATIO
[ nvext ) START | TEST" in “FUNCTION TEST"
MEF5830 mode.
OR
Trmoniior  Yeno FaiL [ 2 iiii'oh:{f:‘;;geMNT n “bata
CAS.-RAPM (REF}  2000rpm 3. Maintaining engine at 2,000
M/B F/C MNT RICH rom under no-load (engine is
warmed up sufficiently.), check
that the monitor fluctuates
between "LEAN" and "RICH"
more than 5 times during 10
seconds.
‘ RECORD J 1 cycle: RICH — LEAN — RICH
SEFB18K 2 cycles: RICH — LEAN —
RICH — LEAN —
RICH
|/ o
~ - @ 2. Set "'Heated oxygen sensor
monitor” in Diagnostic Test
—_— CHECK — Mode Il. (See page EC-52))
3. Maintaining engine at 2,000
-~ / \ ~ rpm under no-load, check to
I make sure that malfunction
indicator lamp goes ON and
OFF more than 5 times during
SEFGS1P 10 seconds.

8 ————un
—="7 T Blow-by hose

E— oK
— B8
\z‘gf:fr CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak lacation

{mj When pinching blow-by hose {lowering | and repair.
the blow-by air supply), does the engine

. -
Pinch speed rise?
lNo
Front SEF007Q (Go to © on next page.)

EC-74
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Diagnostic Procedure 3 — Symptom —

EC-75

S ~| Unstable idle (Cont’d)
& IGN TIMING ADJ B |l ©
— = CONDITION SETTING —- @
wanyT Feepeack HOLD 9] y
====== MONITOR ======2 CHECK IDLE ADJ. SCREW CLOGGING. |NO | Check for IACV-AAC valve | gz
CAS.RPM (REF)  762rpm SN\ 1. Perform "IGN TIMING ADJ i i W
16N TIMING JEBTDC . Perform ADJ in clogging or throttle valve
IDLE POSITION ON “WORK SUPPORT" mode. clogging.
2. Can you set engine speed at =)
750+ 50 rpm (A/T in “N'" posi- B
SEF788K tion) by turning idle adjusting
screw? 10
E IACV-AAC and r 16
FICD valve OR
@ 1. Disconnect throttie position
sensor harness connector.
a 2. Can you set engine speed at
Front 750 4+ 50 rpm (A/T in "N posi- _
tion) by turning idle adjusting FE
screw?
' lves o
Idle adjusting
screw / ﬂﬂ
SEF996P
CHECK COMPRESSION PRESSURE. NG | check pistons, piston M
"1 | « Check compression pressure. rings, valves, valve seats
Standard: kPa (bar, kgicm?, psl)/300 and cylinder head gas-
rpm kets. AT
981 {9.81, 10.0, 142)
COMPR ESSION Minimum: kPa (bar, kg/cm?, psi}/300 .
BT
rpm Pl
PRESSURE 883 (8.83, 9.0, 128)
Ditierence between each cylinder: 2
kPa (bar, kg/cm?, psi)/300 rpm £
98 (0.98, 1.0, 14)
SEF309G OK =Y )
Y
( Disconnect and reconnect harness con- _
nectors in the circuit. Then retest. BR
Trouble is not fixed.
Y Q.T
g7
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con- (24}
nector and retest.
BT
TRA
EL
i




TROUBLE DIAGNOSES

Diagnostic Procedure 4 — Symptom — Hard to
Start or Impossible to Start when the Engine is
Cold

CHECK BATTERY AND STARTER. NG [ Repair or replace.
Check battery and starter condition.
{Refer to EL section,)

Y

SEF380! OK
WacTive TEsTH L) CHECK FUEL PRESSURE. No | Check fuel pump and cir-
=™ 1. Turn ignition switch “ON’". | cuit. (See page EC-159.)
FUEL PUMP ReLay ON 2. Perform “FUEL PUMP RELAY"
in "ACTIVE TEST' mode.
= ==MONITOR = = = 3. Pinch fuel feed hose with fin-
CAS-RPM [REF) Orpm
gers.
o Is fuel pressure puisation felt on
i
— Yy — the fuel feed hose?
onvore ][ OFF OR
SEFA98L @ 1. Pinch fuel feed hose with fin-
gers.
2. When cranking the engine, is

RV
Fuef
fitter (

there any pressure on the fuel

S [ Fuel h&%ﬁ! feed hose?
Pinch Yes
v
CHECK FAST IDLE CAM. No | Check fast idle cam
When the engine is cold, does mark " | adjustment. (See page
(long line) on fast idie cam align with EC-207.)
the pin center of cam follower lever?
SEF010Q)
- Yes
Cam follower m
lever pin
CHECK IACV-AAC VALVE. Yes [ Check IACV-AAC valve
When pressing accelerator pedal fully, "{ and circuit. (See page
Thermo- can you start the engine. EC-169.)
element lN o

{Go to ® on next page.}

Mark {long line) Fast idle cam

SEF011Q
4]
Ay
ky 9
Yy
)
i
SEF3821

EC-76
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" &

Diagnostic Procedure 4 — Symptom — Hard to
Start or Impossible to Start when the Engine is

Cold (Cont’d)
®

. l

CHECK INJECTOR.

Check injector(s) and cir-

1. Remove camshalft position sensor
from engine. (Harness conneclor
should remain connected.)

2. Disconnect power transistor harness
connector.

3. Turn ignition switch ON. (Do not start
engine.)

4. When rotating camshatft position sen-
sor shatt, does each injector make an
operating sound?

Yes

6] \d

CHECK IGNITION SPARK.

Check ignition coil, power

1, Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

l,OK

CHECK SPARK PLUGS.

"1 transistor unit and their
circuits. {See page
EC-120, 202)

Repair or replace spark

Remove the spark plugs and check for

fouling, etc.
lox

CHECK ECM POWER SUPPLY AND

Repair or replace.

GROUND CIRCUIT.
Refer to page EC-105.

OK

h

—

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

¥
Gheck ECM pin terminals for damage

or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-77
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TROUBLE DIAGNOSES

B AcTive TesTH [

FUEL PUMP RELAY ON

MONITOR
(REF)

CAS«RPM Orpm

i

g —
OFF |

SEF498L

Hot

Diagnostic Procedure 5 — Symptom — Hard to
Start or Impossible to Start when the Engine is

CHECK FUEL PRESSURE.
1. Turn ignttion switch "ON".
2. Perform “FUEL PUMP RELAY"
in "ACTIVE TEST" mode.
3. Pinch fuel feed hose with fin-

gers.
Is fuel pressure pulsation felt on
the {uel feed hose?

OR

No

1. Pinch fuel feed hose with fin-
gers,

2. When cranking the engine, is
there any pressure on the fuel

®

Check fuel pump and cir-

"1 cuit. (See page EC-159))

SEF008Q

n

EC-78

feed hose?
Yes
'
CHECK FUEL VAPOR. Yes‘ Check fuel properties.
1. Disconnect fuel pressure regulator i
vacuum hose and plug hose.
2. Can you start engine?
No
L 4
CHECK INJECTOR. No N Check injector(s) and cir-
Does each injector make an operating 7| cuit(s).
Pressure regulator
sound at idle?
SEF014Q
Yes
. B
. f-\ 6 Y
(@m N & CHECK IGNITION SPARK. NG | Gheck ignition coil, power
'4 EI;:‘k 1. Disconnect ignition coil assembly " | transistor unit and cir-
At dle C‘,'. from rocker cover. cuits.
4 2. Connect a known good spark plug to {(See page EC-120, 202))
the ignition coit assembly.
- Suitable 1ol 3. Place end of spark plug against a
”l Click suitable ground and crank engine.
, 4. Check for spark.
C;,“r par
SEFT30L lOK
Ignition coil {Go to @) on next page )
$
ﬂ~—-
ﬁ/




TROUBLE DIAGNOSES

Diagnostic Procedure 5 — Symptom — Hard to
Start or Impossible to Start when the Engine is

Hot (Cont’d)
®

l

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EC-105.

oK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

NG

EC-79

Repair or replace.

il
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TROUBLE DIAGNOSES

Diagnostic Procedure 6 — Symptom — Hard to
Start or Impossible to Start under Normal

Conditions
CHECK BATTERY AND STARTER. NG_‘ Repair or replace.
Check battery and starter operation. "
(Refer to EL section.)
SEF380I OK
Y
B ACTWVE TESTH E] CHECK FUEL PRESSURE. No . Check fuel pump and cir-
ON 1. Turn ignition switch “ON"". | cuit. (See page EC-159.)
FUEL PUMP RELAY 2. Perform “FUEL PUMP RELAY"
in “"ACTIVE TEST"' mode.
= = = MONITOR = = = 3. Pinch fuel feed hose with fin-
CAS-RPM [REF) Orpm
gers.
o Is fuel pressure pulsation felt on the fuel
D
e ) et feed hose?
on/oFf || OFF | OR
SEF498L @ 1. Pinch fuel feed hose with fin-
gers.
Fl:‘e1 \/}%@L 2. When cranking the engine, is
filter r| A there any pressure on the fuel
A F%%i feed hose?
Pinch Yes

v

CHECK INJECTOR FOR LEAKAGE. YesL Check injector(s) for leak-
When pressing accelerator pedal fully, "| age.
can you start the engine.

SEFG00 lNo
CHECK INJECTOR. No . | Check injectors and cir-
1. Remove camshaft position sensor | cuits.

from engine. {Harness connector
should remain connected.)

2. Disconnect power transistor harness
connector.

3. Turn ignition switch ON. (Do not start
engine.)

4. When rotating camshaft position sen-
sor shaft, does each injector make an
operating sound?

CONNECT ™ lYes

SEF382I

{(Go to (&) on next page.)

SEFD1202

EC-80
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Diagnostic Procedure 6 — Symptom — Hard to

Ignition coil

SEFQ0BQ

Conditions (Cont’d)
®

|

Start or Impossible to Start under Normal

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

SEF156l \L

3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.

NG

: P

Check ignition coil, power

| transistor unit and cir-

cuits.
(See page EC-120, 202.)

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

NG

OK

>

Repair or replace spark
plug(s).

SECS547A

CHECK EGR VALVE.
Check EGR valve for slicking.

NG

lox

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EC-105.

NG

oK

Y

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

Troubie is not fixed.
Y

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-81

Repair or replace.

M
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TROUBLE DIAGNOSES

SEF014Q

N [

Vapoer line
Vacuum line

N \/ \
W\
Activated 5
carbon
\ czisjr'

SEF983P

Y/

""" 5w
" T Blow-by hose

@
i
Rocker
\cover

S~

2 -

Pinch
/ Front SEF007Q

n

Diagnostic Procedure 7 — Symptom —
Hesitation when the Engine is Hot

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes | Check fuel properties.

No

4

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes } Check purge and vacuum

No

v

lines.

CHECK FOR INTAKE AIR LEAK

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

YGSL Discover air leak location

No

Y

INSPECTION END

EC-82

"| and repair




TROUBLE DIAGNOSES

Diagnostic Procedure 8 — Symptom —
Hesitation when the Engine is Cold

CHECK SPARK PLUGS.
Remove spark plugs and check for
fouling, etc.

2 —/‘_\ Blow by hose

7

Rocker
cover

OK

replace spark

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose {lowering
the blow-by air supply), does the engine
speed rise?

No

h 4

Go to Diagnostic Procedure 24 (EC-113.)
Or try a known good mass air flow sen-
sor.

l Trouble is not fixed.

CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves,

remove them.

INSPECTION END

EC-83

| Discover air leak loc

RS
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SEF156!

Diagnostic Procedure 9 — Symptom —
Hesitation under Normal Conditions

CHECK SPARK PLUGS.
Remove spark plugs and check for

NG

fouling, elc.
OK

Repair or replace spark

plug(s).

MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM

AND HOLD THEN TQUCH
START

1800

| next [

2000 2200

START |

MEF&960D

YT MONITOR  YrNO FalL []

CAS-RPM (REF)
M/R F/C MNT

2000rpm
RICH

L RECORD

SEF818K

N V4

-~
CHECK —

/ 1\

SEFC51P

R AR
Vapar line

V.acu'um‘ line
.

/\\ \/

Activated §
carbon
\  canister’

SEF983P

Purge line
. 5

i

CHECK HEATED OXYGEN SENSOR.
1. Start engine and warm it up suffi-
ciently.

Yes

2. Perform "MIXTURE RATIO
TEST" in “FUNCTION TEST"
mode.

OR
2. See "M/R F/C MNT"' in "DATA
MONITOR" mode.

3. Maintaining engine at 2,000
rpm under no-load (with
engine warmed up
sufficiently.), check to make
sure that the monitor fluctuates
between "LEAN" and "RICH"
more than 5 times during 10
seconds.

1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN —

RICH — LEAN —
RICH

OR
. Set "Heated oxygen sensor
monitor” in Diagnostic Test
Mode II. (See page EC-52.)

3. Maintaining engine at 2,000
rpm under no ioad, check that
malfunction indicator lamp
goes ON and OFF more than 5
times during 10 seconds.

No

Replace heated oxygen
sensor(s).

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes
>

lNo

{Go to ® on next page.)

EC-84

Check purge and vacuum
lines.




TROUBLE DIAGNOSES

’/-——__“‘—__
B T T T Blow-by hose:::‘_[:

et

Pinch

<

Front SEFCO7C

FUEL

E’

SEF386!

N

3

% % % POWER BALANCE * % *

# acTive TesT A

CAS-RPM (REF)
AIR FLOW MTR
AAC YALVE

B o |
DDDD START

82Brpm
153V
26%

SEF797K

Vd

Injector harness connectar
3 —

MEC1258

U
[y
[ =
S
g
Oil fifler cap\

Click
Cley
— Suistable too!
7y Gliek
Cf""'
SEF730L

Diagnostic Procedure 9 — Symptom —
Hesitation under Normal Conditions (Cont'd}

g |

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (lowering
the blow-by air supply}, does the engine

Yes

Discover air leak location
and repair.

speed rise?
'LNO

INSPECTION END

Diagnostic Procedure 10 — Symptom — Engine

Stalls when Turning

CHECK FUEL LEVEL.
Check to see that there is enough fuel in
tank.

NG | Fill fuel tank with fuel. :l

QK

Y

PERFORM POWER BALANCE TEST.

1. Periorm "POWER BALANCE"

in "ACTIVE TEST" mode.

2. Is there any cylinder which
does not produce a momentary
engine speed drop?

OR

No

Gotoﬁ.

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does

not produce a momentary engine

®

speed drop?

lYes
CHECK INJECTOR.
Does each injeclor make an operating
sound at idle?

lYes

{Go to ® on next page.)

EC-85

No | Check injector(s) and cir-
cuit(s).

RA

=)
BR




TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il (Cont’d)

Display How to perform diagnostic test mode 1l {Self-diagnostic results) judgement A
Detected items | Diagnostic trou- Gt
ble code No. lustration Method
A
¥t MONITOR ¥ NO FalL [] L
CAS*RPM(REF) 800rpm PERFORM DIAGNOSTIC TEST MODE Il (SELF- EM
AIR FLOW MTR 1.55V DIAGNOSTIC RESULTS).
ENG TEMP SEN 81°C 1) Jack up drive wheels
EXH GAS SEN 0.06V 2) Start engine. e
M/R F/C MNT LEAN 3) Shift to a suitable gear position (Except "P" or i
CAR SPEED SEN Okm/Mm “N'* position), and run engine at vehicle speed
of 5 km/h {3 MPH) or higher for at least 10 sec-
onds.
o [ RECORD ] 4) Select "DATA MONITOR” mode with
Throttie ;_ms@mn 43 SEF0040 CONSULT.
sensor circuit ¢ NO FAIL
OR
4) Turn ignition switch "OFF" and then
|/ )
~ -~ 5) Perform diagnostic test mode 1 (Self- oL
diagnostic results) with ECM.
—_— C H EC K - Maifunction indicator lamp displays
diagnostic trouble code No. 55. R
~ ~
AT
SEF051P
D {
% MONITOR % NO FalL [] ;
|
= i
CAS<RPM(REF) 800rpm FR :
AIR FLOW MTR 155V E
ENG TEMP SEN 81°C l
O] i, i
EXH GAS SEN 0.08V PERFORM DIAGNOSTIC TEST MODE Il {(SELF- RD“ :
M/R F/C MNT LEAN ;
CAR SPEED SEN okm/h DIAGNOSTIC RESULTS). '
1) Turn ignition switch “ON'" or start engine. B -
2) Setect “DATA MONITOR™ mode with BR
| RECORD | GONSULT.
Signal circuit ¥ NO FAIL
from A/T control 54 SEF004Q OR 8T
unit to ECM 2) Perform diagnostic test mode Il (Self-
diagnostic results) with ECM.
\ I / Malfunction indicator lamp displays 5&
dtagnostic rouble code No. 55. ke
~ - 8
—HACHECK — T
~ ~
/ l \ [
SEFDS1P
EL
O

EC-69




TROUBLE DIAGNOSES
Diagnostic Procedure 10 — Symptom — Engine

o Stalls when Turning (Cont’d)
Ignition coil &)
CHECK IGNITION SPARK. NG_ Check ignition coil, power

*‘\ 1. Disconnect ignition coil assembly " | transistor unit and cir-

(A
e from rocker cover. cuits.
ﬁ/ 2. Connect a known good spark plug to (See page EC-120, 202

u Spark plug the ignition coil assembly.

seFooeq| | 3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.
B FUEL PRES RELEASE I

OK
FUEL PUMP WILL STOP BY
TOUCHING START DURING A4
lC l‘.;lfN CHECK FUEL PRESSURE. NG | Check fuei pressure regu-
K A FEW TIMES AFTER = "FUEL P ™ i
ENGINE STALL 1. Perform "'FUEL PRESSURE ator diaphragm.

RELEASE™ in "WORK
SUPPORT' mode in order to
I} refease fuel pressure to zero.

L START ‘l 2. Install fuel pressure gauge and
check fuel pressure.
" At idle approx. 245 kPa (2.45
bar, 2.5 kgicm?, 36 psi}

The moment throltle valve is
=, fully open:
approx. 294 kPa (2.94 bar, 3.0
kgfem?, 43 psi)
] OR
@ 1. Release fuel pressure to zero.
(Refer to page EC-208.)

2. Install fuel pressure gauge and
MEFE99D check fuel pressure.

OK

¥
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT.

Refer to page EC-105.

OK

y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

r

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-86




TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Symptom — Engine

SEF008Q

EC-87

Stalls when the Engine is Hot
1]
CHECK FUEL VAPOR. Yes | check fuel properties_
1. Disconnect fuel pressure regulator >
vacuum hose and plug hose.
2. Pertorm cruise test.
Pressure regulator 3. Does the engine stall disappear?
SEF0140 No
i
& AcTive TEST B ]
PERFORM POWER BALANCE TEST. No |Goto H . \
* % ¥ POWER BAE?‘NCE L 1. Perform '‘POWER BALANGE" i
cem====MONIT === === o "
CAS.RPM (REF)  B25rpm in "AGTIVE TEST" mode.
AIR FLOW MTR 153V 2. |s there any cylinder which
AAC VALVE 26% does not produce a momeriary
= engine speed drop?
] s oR
Dl:] I:H:‘ START @ When disconnecting each injector
harness conneclor one at a time,
SEF797K ) . .
is there any cylinder which does
//// = ‘i* not produce a momentary engine
Injecter harness connector Ul speed drop?
- {_{1 Yes
“——‘
‘,:L‘:__ 1}
CHECK INJECTOR. No | Check injector(s) and cir-
Does each injector make an operating "1 cuit{s).
sound at idle?
44 \ Yes
il tiler cap
MEC125B ﬂ ¥
CHECK IGNITION SPARK. NG | Check ignition coil, power
4 1. Disconnect ignition coil assembly 7] transistor unit and their
(L’i@‘ ( ; /. 6, from rocker cover. circuits. (See page
| El'c‘k 2. Connect a known good spark plug to EC-120, 202.}
) L
¢, the ignition coil assembly.
‘A 3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
. Suitable too!
71 Gliek OK
C""/v
SEFTIOL {Go to (&) on next page.)
tgnition coil
‘f-:\
P
ﬁ/

)
Balal]

o
]

=y
2ty

el

T
BT

2oy



TROUBLE DIAGNOSES

M FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL

ly
START i

$

/‘

L

MEF589D

Diagnostic Procedure 11 — Symptom — Engine
Stalls when the Engine is Hot (Cont'd)

®

s |

CHECK FUEL PRESSURE.
1. Perform “FUEL PRESSURE
RELEASE" in "WORK
SUPPORT" mode in order to
release fuel pressure 1o zero.
2. Install fuel pressure gauge and
check fue! pressure.
At idle approx. 245 kPa (2.45
bar, 2.5 kg/cm?, 36 psi)
The moment throtlle valve is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm?, 43 psi)
OR

@ 1. Release fuel pressure to zero.
{Refer to page EC-208.)

2. Install fuel pressure gauge and
check fuel pressure.

lOK

NG

Check fuel pressure regu-
lator diaphragm.

CHECK ECM POWER SUPPLY AND

NG

Repair or replace.
-

GROUND CIRCUIT,
Refer to page EC-105.

0K

r

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

y

Check ECM pin terminals for damage
ot the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-88




TROUBLE DIAGNOSES

Mark {long line]

Cam follower
lever pin

element

Fast idle cam
SEF011Q

=,

SEF382|

@ AcTive TEST B []

% % k POWER BALANCE * % ¥
z======PMONITOR =======
CAS-RPM (REF) 82brpm
AIR FLOW MTR 163V

AAC VALVE 26%

[ —
=R
E START

SEF797K

8B/ <

Injector harness connector
4 i

&,
)

P
=T

Qi filler cap\

MEGC1258

—

Chick
Crrey
Suitable 1ool
Click
Cr, "
SEF730L

Diagnostic Procedure 12 — Symptom — Engine

Stalls when the Engine is Cold

CHECK FAST IDLE CAM.

When the engine is cold, does fast idle
cam keep cam follower lever in posi-
tion?

No | Check fast idle cam

L4

adjusiment. {See page
EC-207))

Yes
]
CHECK |IACV-AAC VALVE. Yes | Check IACV-AAC valve
When the engine is cold, can you star! "I and circuits. {See page
the engine when pressing accelerator EC-169.)
pedal fully?
No
PERFORM POWER BALANCE TEST. NG | Goto .
1. Perform ""POWER BALANCE" "
in "ACTIVE TEST" mode.
2. Is there any cylinder which
does not produce a momentary
engine speed drop?
OR
@ When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?
OK
4] ¥
CHECK INJECTOR. NG | Check injecior(s) and cir-

Does each injector make an operating

sound at idle?
lox

{Go to &) on next page.)

EC-89

cuit(s).
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TROUBLE DIAGNOSES

Ignition conl

SEFOCBQ

Diagnostic Procedure 12 — Symptom — Engine
Stalls when the Engine is Cold (Cont’'d)

|

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark piug to
the ignition coil assembly.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG

Y

SEF156l

oK
E \ 4

Check ignition coil, power
transistor unit and cir-
cuits.

(See page EC-120, 202)

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG

fouling, etc.
OK

\d

Repair or replace spark
plug(s).

8 FUEL PRES RELEASE B

FUEL PUMP WILL STCOP BY
TOUCHING START DURING
tDLE

CRANK A FEW TIMES AFTER
ENGINE STALL

ﬂl
START

]

A

MEF701D

CHECK FUEL PRESSURE.

1. Perform “"FUEL PRESSURE
RELEASE" in "WORK
SUPPORT'” mode in order to
release fuel pressure to zero.

2_ Install fuel pressure gauge and
check fuel pressure.
At idfe approx. 245 kPa (2.45
bar, 2.5 kgfcm?®, 36 psi)
The moment throtfle valve is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm?, 43 psi)

NG

Y

OR
Release fuel pressure to zero.

1.
@ (Refer to page EC-208.)

2. Install fuel pressure gauge and
check fuel pressure.

lOK

Check fuel pressure regu-
lator diaphragm.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EC-105.

NG

OK
¥

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-90

> Repair or replace.




TROUBLE DIAGNOSES

[

A AAC VALVE sYSTEM IR

)
TR

B28rpm
153V
260

)
ST

[ ERER RN
DDDB START

SEF797K

CAS-RPM (REF)
AIR FLOW MTR
AAC VALVE

SEF319L

Diagnostic Procedure 13 — Symptom — Engine
Stalls when Stepping on the Accelerator

LET ENGINE IDLE H
THEN Momentarily
TOUCH START
[A/C SW-LIGHT SW OFF) a
1
CHECK IACV-AAC VALVE.
m 1. Start engine and warm it up
[ wea JL START | sufficiently.
2 Perform "AAG/V SYSTEM" or
SEF138L “JACV-AACIY
JT SYSTEM " in "FUNCTION
mactve TESTR ] TEST" mode.
op ————
AAC/Y OPENING  34%

N 0 1. Select "AAG/V OPENING" or
= = = MONITOR = = = “IACV-AACIV OPENING" in
CAS-RPM (REF)  875rpm “AGTIVE TEST" mode
AIR FLOW MTR 160V ‘

ENG TEMP SEN a3°c 2. When touching "Qu'" and
“Qd", does the engine speed

change according 1o the per-
cent of JACV-AAC valve open-
ing?

OR

Check IACV-AAC valve
and circuit. (See page
EC-169)

When disconnecting 1ACY-AAC
valve harness connector, does
the engine speed drop?

Yes

®

PERFORM POWER BALANCE TEST.

1. Perform "POWER BALANCE"

in "ACTIVE TEST" mode.

2. |s there any cylinder which
does not produce a momentary
engine speed drop?

OR
When disconnecting each injector

harness connector one at a time,
is there any cylinder which does
not produce a momentary engine

speed drop?

Yes

CHECK INJECTOR.
Does each injector make an operating
sound al idle?

(Go to ® on next page.)

EC-91

No \Gotoa‘

No Check injector(s) and
their circuit(s}.

uil

REL]

L

W
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TROUBLE DIAGNOSES
Diagnostic Procedure 13 — Symptom — Engine

=
v

!

Suitable tool
Click

Cliey

SEF730L

Stalls when Stepping on the Accelerator

Momentarily (Cont’d)
®

: |

lgnition ¢oif

-]

Spark plug

SEF00BQ

B FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL

i

START

A 4

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Cennect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against an
earth point with engine cranking.

NG

.| Check ignition coil, power

4. Check for spark.
lox

| transistor unit and their

circuits. {See page
EC-120, 202.)

CHECK FUEL PRESSURE.

1. Perform "FUEL PRESSURE
RELEASE" in "WORK
SUPPCORT" mode in order to
release fuel pressure to zero.

2. install fuel pressure gauge and
check fuet pressure.
At idle approx. 245 kPa (2.45
bar, 2.5 kg/cm?, 36 psi)
The moment throttle valve is
fulty open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm?, 43 psi)

NG

o | Check fuel pressure regu-

OR
Release fuel pressure to zero.

1.
@ {Refer to page EC-208.)

2. Install fuel pressure gauge and
check fuel pressure.

OK

h

lator diaphragm.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EC-105.

NG

Repair or replace.

0K

v

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Treouble is not fixed.

¥

MEF&39D

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-92




TROUBLE DIAGNOSES

——

- ——
L Al AAC VALVE SYSTEM

LET ENGINE IDLE
THEN
TOUCH START
(A/C SW.LIGHT SW OFF]

g@[ﬁ@ﬁi

SEF196L
o pacrve 1esTl [
AAC/V OPENING  34%
= = = MONITOR = = =
CAS-RPM (REF)  875rpm
AIR FLOW MTR 160V
ENG TEMP SEN

83°C

fy]
IE&]I"' UP_J[DWNJ[Qd]

SEF318L

N

Stalls after Decelerating

CHECK IACV-AAC VALVE. j

1. Start engine and warm it up

sufficiently.

2 Perform “AAC/N SYSTEM™ or
YACV-AACHV SYSTEM' in
“FUNCTION TEST mode.

CR
1. gelect "AAG/V OPENING" or
YACV-AAC/Y OPENING" in

“ACTIVE TEST" mode.

2. When louching "Qu" and
~@d", does the engine speed
change according to the per-
cent of IACV-AAC valve open-
ing?

OR
When disconnecting IACV-AAC
valve harness connector, does
the engine speed drop?

®)

lYes

No

Diagnostic Procedure 14 — Symptom — Engine

Check 1ACV-AAC valve
and circuit. {See page
EC-169.)

CHECK IDLE ADJ. SCREW CLOGGING.
1. Perform "1GN TIMING ADJ" in
“WORK SUPPORT" mode.
2. Can you set engine speed at
750+ 50 rpm (A/T in "N posi-
tion] by turning idle adjusting

Idle adjusting

3
RO
1; -5
el ~
[v)e 6
=
SEF146l
B IGN TIMING ADJ B O T
—~ = CONDITION SETTING —-
ionyT Feeosack. HOLD
====== MONITOR —====5=
CAS.RPM [REF) 762rpm
1GN TIMING 15BTDC
IDLE POSITION ON
l_ SEF7BEK
ACVAAC and |
FICD valve
Front

screw”?
OR
@ 1. Discennect throttle position
sensor harness connector.
2. Can you set engine speed at
7504 50 rpm (A/T in "N posi-
tion} by turning idle adjusting

lYes

{Go to (B on nexi page}

screw?

-

—

) screw /

SEFQQﬂ

EC-93

No

Check for IACV-AAC valve
clagging or throttle body
clogging.

3
=

W%

L_‘

)
nal

=l
-}

b=

Tl

bl
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TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Symptom — Engine

Stalls after Decelerating (Cont’d)
Macrvetesta [ &
* % ¥ POWER BALANCE % & % l
=======pMONITOR =======
CAS-RPM [REF] B2brpm .
ifCF\bgﬂEMTH ! 3§¥ PERFORM POWER BALANCE TEST. No |Goto B} . w
. 1. Perform "POWER BALANCE" "
b= in "ACTIVE TEST" mode.
1 2 3 .
- EI ;iTHT 2 Is there any cylinder which
DDDD does not produce a momentary

engine speed drop?
OR

Q @ When disconnecting each injectar

harness connector one at a time,

//// <

Injector harness connector

u is there any cylinder which does
L .
f_‘__‘- not produce a mementary engine
- speed drop?
lYes
44 \ CHECK INJECTOR. No [ Check injector(s) and cir-
Oil filler cap 1. Does each injector make an operating 7| cuit(s).
MEC1258 sound at idle?
EI Yes
4
®ID 55 v
[ Click CHECK IGNITION SPARK. NG | Check ignition coil, power
At idle C,', 1. Disconnecl ignition coil assembly " | transistor unit and cir-
4 from rocker cover. cuits.
2. Connect a known good spark plug to {See page EC-120, 202)
- Sutable 1ool the ignition coil assembly.
71 Cliek 3. Place end of spark piug against a
c‘,'_‘.lr suitable ground and crank engine.
SEFT30L 4. Check for spark.
OK
Ignition coil

(Go to on next page.)

Spark plug

SEFO0BQ

EC-94




TROUBLE DIAGNOSES

B rutL PRES ReLEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE

CRANK A FEW TIMES AFTER
ENGINE STALL

1]

START

$

R

L

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START

.

1800 2000 2200

START

2000rpm
RICH

CAS-RPM (REF)
M/R F/C MNT

] RECORD I

]

IXTURE RATIO TEST |

MEFEBBD

Diagnostic Procedure 14 — Symptom — Engine

s |

CHECK FUEL PRESSURE.
1. Perform "“FUEL PRESSURE
RELEASE" in "WORK
SUPPORT™ mode in order to
release fuel pressure to zero.
2 Install fuel pressure gauge and
check fuel pressure.
Al idle approx. 245 kPa (2.45
bar, 2.5 kg/cm?, 36 psi)
The moment throttle valve is
fully open:
approx. 294 kPa (2.94 bar, 3.0

MEFEBID

‘EMONITOR Yenvo ea [

SEFBIBK

kgiem?®, 43 psi)

. ——O0R

@ 1. Releass fuel pressure to zero
{Refer to page EC-208.)

- ] i
Stalls after Decelerating (Cont’

2 |nstall fuel pressure gauge and
check fuel pressure. _J

OK

CHECK HEATED OXYGEN SENSOR.

1. Start engine and warm it Up sulffi-
ciently.

2 perform "MIXTURE RATIO
TEST' in "FUNCTION TEST™
mode.
o —mm—
2. See "M/R F/C MNT" in "DATA
MONITOR" mode.
3 Maintaining engine at 2,000

NG

rpm unger no-load {with
engine warmed up
sufficiently.), check 1o make
sure that the monitor fluctuates
between “LEAN" and “RiCH"
more than 5 times during 10
seconds.
1 cycle: RICH -+ LEAN — RICH
2 cycles: RICH -~ LEAN -
RICH - » LEAN -+
HICH

. ————0R

®

-

7. Set 'Heated oxygen Sensor
monitor’ in Diagnostic Test
Mode Il {(See page £C-52.)

3 Maintaining engine at 2,000

rpm under no-load, check that
malfunction indicator lamp
goes ON and OFF more than 5

SEFO51P

L times during 10 seconds.

-

{Goto @ on next page.}

EC-95

d)

Replace heated oxygen
sensor(s).

G | GCheck tuel pressure regu-

N -
' fator diaphragm.

|

san
o

1
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TROUBLE DIAGNOSES

Diagnostic Procedure 14 — Symptom — Engine

Stalls after Decelerating (Cont’d)

©

l

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EC-105.

NG

Repair or replace.

0K

A4

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-96




TROUBLE DIAGNOSES

(T e———
W acTive ST B ]
¥ % & POWER BALANCE ¥ k¥
—xm====MONITOR =====%=
CAS.-RPM [REF) B25pm
AIR FLOW MTR 153V
AAC VALVE 26%
[ VRN
R
SEF7A7K
a7 = =
Injector hasness connectar Ul
VS o
L‘—_
L
=7

MEC1258
—
;
Xl
.J} 4 — ) =
At wdle g’ lick
,"‘fr
- Suitable 100!
71 Click
C/,-‘ 4
SEF730L

—

Spark plug

SEFQ0BQ

Diagnostic Procedure 15 — Symptom — Engine
Stalls when Accelerating or when Driving at

Constant Speed

PERFORM POWER BALANCE TEST.

@\ 1. Perform “POWECR BALANCE"
)/ in "ACTIVE TEST" mode.

2 1is there any cylinder which
does not produce a momentary
engine speed drop?

OR

No

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does

not produce a momentary engine

®

speed drop?

=y
.

:ir.;l,

lYes
CHECK INJECTOR.
Does each injector make an operating

sound at idle?
lYes

Check injector(s) and cir-
cuit{s). W

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a

suitable ground and crank engine.
. Check for spark.

lox

{Go to & on next page.}

EC-97

NG

Check ignition coil, power
transistor unit and cir-
cuits.

(See page EC-120, 202.)
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TROUBLE DIAGNOSES

B FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
{DLE

CRANK A FEW TIMES AFTER
ENGINE STALL

START i

L

MEF707D

Blow-by hose%
jv”?if?\ T
/ &

e T T

SEFQOTQ

Diagnostic Procedure 15 — Symptom — Engine
Stalls when Accelerating or when Driving at

Constant Speed (Cont’d)
®

a |

CHECK FUEL PRESSURE,

1. Perform “"FUEL PRESSURE
RELEASE" in "WORK
SUPPORT" mode in order to
release fuel pressure o zero.

2. Install fuef pressure gauge and
check fuel pressure.
At idle approx. 245 kPa (2.45
bar, 2.5 kg/icm®, 36 psi)
The moment throitle valve is
fully open:
approx. 294 kPa {2.94 bar, 3.0
kgfem?, 43 psi)

OR

NG

J_Check fuel pump, circuit

@ 1. Release fuel pressure to zero.
(Refer to page EC-208.)
2. Install fuel pressure gauge and
check fuel pressure.

OK

and fuel pressure reguia-
for.

EECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the engine

Yes
-

Discover air leak location

speed rise?
lNo

and repair.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EC-105.

Yes

Repair or repiace.

No

Y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Troubte is not fixed

v

Check ECM pin terminals for damage
or the connrection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-98




TROUBLE DIAGNOSES

SEF3891

~IEE

A acTive TEsT A

z======MONITOR ======
CAS-RPM {REF) 820rpm
AR FLOW MTR 1 53V
AAC VALVE 26%

DDDD START

03

¥ % k POWER BALANCE % % ¥

i —
N

SEFT97K

N/

tnjector harness connector
’ I

=

Oil fillter cap\

=
U
Lf

l_‘—_
—

_—

-

MEC1258
‘

& o
Click
ey

- Suitabte ool

71 Gliek

C‘,.r,-”r
SEF730L

& Spark plug

Diagnostic Procedure 16 — Symptom — Engine

Stalls when the Electrical Load is Heavy

CHECK BATTERY AND ALTERNATOR.
Check battery and alternator condition.
{Refer to EL section) J

- o

Eﬁepair or replace.

PERFORM POWER BALANCE TEST.

1. Perform “"POWER BALANCE"
in “ACTIVE TEST" mode.

2. Is there any cylinder which
does not preduce a momentary
engine speed drop?

OR

When disconnecting each injector

harness conneclor one at a time,

is there any cylinder which does
not produce a momentary engine

®

speed drop?

Yes

No |Gote | .

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

Yes

4 v

Check injector(s) and cir-
cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2 Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a
suitable ground and crank engine.

4 Check for spark.

lox

(Go to @ on next page.)

SEFO0B0Q

&

EC-99

Check ignition coil, power
transistor unit and cir-
cuits.

(See page EC-120, 202)

ei=l]
Vi




TROUBLE DIAGNOSES

@l FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE

CRANK A FEW TIMES AFTER
ENGINE STALL

7y

MEF§990

Diagnostic Procedure 16 — Symptom — Engine
Stalls when the Electrical Load is Heavy

(Cont'd)
®

s |

CHECK FUEL PRESSURE.

@ 1. Perform "FUEL PRESSURE
RELEASE" in "WORK
SUPPORT'" mode in order to
release fuei pressure to zero.

2. Install tuel pressure gauge and
check fuel pressure.
At idle approx. 245 kPa (2.45
bar, 2.5 kg/cm?, 36 psi)
The moment throttle valve is
fully open:
approx. 284 kPa (2.94 bar, 3.0
kg/cm?®, 43 psi)

OR

NG

@ 1. Release fuel pressure to zero.
(Refer o page EC-208.)
2. Install fuel pressure gauge and
check fuel pressure.

lOK

Check fuel pressure re

lator diaphragm.

"]

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EC-105.

NG

OK

Y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

¥

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-100

Repair or replace.




TROUBLE DIAGNOSES

# FuEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL

b
A

RT

]

ST

MEF708D

of Power and Stumble

Diagnostic Procedure 17 — Symptom — Lack

CHECK FUEL PRESSURE.

1. Perform “'FUEL PRESSURE
RELEASE™ in "WORK
SUPPORT" mode in order to
release fuel pressure 1o zero

2. Install fuel pressure gauge and
check fuel pressure.
Al idle approx. 245 kPa (2.45
bar, 2.5 kgicm?, 36 psi)
The moment throttle valve Is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm?, 43 psi)

OR

@ 1. Release fuel pressure to zero.
(Refer to page EC-208.)
2. Install fuel pressure gauge and
check fuel pressure.

OK

/__—_—7_—
" T-- Blow-by hose

Rocker
cover

SEFQ07Q

— —
=

_,b&'\
g
Pinch
/ Front

¥

NG | Check fuel pressure regu-
lator diaphragm.

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose {lowering
the blow-by air supply), does the engine
speed rise?

No

¥

INSPECTION END

EC-101

Yes | Discover air leak location

and repair.

ot}

Wi

=c
FE

S,

w
=

il
b

pelz]
s
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TI

SEF156I

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START

1800 2000 2200

[ next || START

I

MEF711D

1 $TMONITOR  YTNO FalL [}

2000rpm
RICH

CAS-RPM (REF)
M/R F/C MNT

| RECORD

1

SEF81BK

N/

~ -~
CHECK ™

~

\

SEFQS1P

SECH47A

—

TROUBLE DIAGNOSES

D—

:-/Lxﬁ:E

Rocker

cover
)77 Pinch

FrOﬂl SEF007Q

2 EGR
contre! valve

SEF820FA

]

Gl

& * 7

B EGR CONT 5/ CIRCUIT T

DOES THE SOLENQID
VALVE MAKE

AN OPERATING SDUND

EVERY 3 SECONDS?

_
NEXT NO YES

Diagnostic Procedur:

EHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (low:
the blow-by air supply}, does the ¢
speed rise?

No

—
CHECK EGR OPERATION.
1. Apply vacuum directly to the EG
valve using a handy vacuum pu
2. Check to see that the engine rur
L rough or dies.

Yes

’E-!ECK EGRC-SOLENOID VALVE.
E 1. Turn ignition switch “ON""
2 Perform “EGR CONT §/v
CIRCUIT™ or “EGRC S/v
CIRCUIT” in "FUNCTION
TEST" mode.

OR
. Turn igniticn switch “"ON''
. Select "EGR CONT SOL/V
"EGRC SOL VALVE" in
“ACTIVE TEST" mode.
3. Turn EGRC-solencid valve
and OFF.
4. Check operating sound.

—_

no

MEFS5698
—

[ W ACTivE TesT 1 [ T

OR
. Disconnect EGRC-solenoid
valve harness connector.
2 Supply EGRC-solenoid val

=]

?N ON/OFF

F222N
SEF222

BATTERY

SEFI30M

EGR CONT SOLV OFF termirals with battery curre
and check operating sound
= = = MONITOR = = = OK
AS-RPM [REF) Orpm El

CHECK VACUUM HOSES,

Check the following vacuum hoses fe

clogging, cracks and pocr connectior

a) Vacuum hose between EGR valve
and EGRC-solenoid valve.

b) Vacuum hose between EGRC-sole-
noid valve and throttie body port.

¢} Vacuum hose between EGRC-sole-

noid valve and air duct.

lOK

{Go to & on next page.)

EC-102




TROUBLE DIAGNOSES —

Diagnostic Procedure 22
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

EC-MAIN-01 ;
IGNITION SWITCH
ON or START BATTERY G
10A {C>: LHD models )
{A>: RHD models A
BR W : For Europe
1 B : Except &
O x1---{C> R <B>R/G
<l=® x2- -{> B/R {B> BR
x3 - -<ED> B/R  <ED> BR
BR
il
JOINT
BR CONNECTOR
@8

T |

Ze)
. :
*2 gy i
ISl
TGN ECM 22 !
M (ECCS s ;
g
GND GND GND GND GND GND  GND (FD T
—C - -1 -1 -E - -E o
B B ol 2o [ [08] (416l
B 8 B B B B B B
I 1 1 i | | l
- @ @ mum @ v @ s :
1 i 3
B B
1 |
Q=@
11
€3D
3] Refer to last page
= 2T Foldout pased - 1
CTTTITT1 2[4 w 5] L ,
@0 ED

[T

— 1
oiaedndsaodod [112]3[4]5]617]819110 El 12Ealed[25i26]27]28]29 0 2104344 45| 46147148/ 43150 ED
alnAnduEt [1i]12113]1411516]17118119120] L {31130{33{34]36|36{37|38139140 5150/5315450/06/0710899i60] | L H.S.

L &
SEF824P

% |

b

EC-105




TROUBLE DIAGNOSES

Harness layout

iy

LHD models ,
Passenger’s cdash sid\e\|\

e

———

—

e MEG108B

AHD models 1| v — ~=
Passenger's dash side ¥/ ECM harness connector

2N

HAE oD

[_ecm CONNECTOR |

4
9.5

)

S

MEC1378

Diagnostic Procedure 22 (Cont'd)

LHD modeis /
Behind ECM

L A \:ﬁECCS relay
ﬂ@’ N T~

A

RHD meodels —<
Behind ECM

INSPECTION START

—

B]

(&

10-20-107-108 1116
—————
e ~—

—— —_— DISCONNECT
[_Ec_ o Comecron)| % €&

MEF415D

r

CHECK POWER SUPPLY.

1)
2)

Turn ignition switch “"ON™".

Check voltage between ECM termi-
nals 43 , &9 and ground.

Voltage: Baltery voltage

0K

Y

NG

EC-106

CHECK GROUND CIR-

CUIT.

1) Turn ignition switch
“OFF".

2} Disconnect ECM har-
ness connector.

3) Check harness conti-
nuity between ECM
terminals 46, &0,
G, (D, and
engine ground.
Continuity should
exist.

If NG, repair harness or

connectors.

lox

Check ECM pin terminals
for damage or the con-
nection of ECM harness
connector,




TROUBLE DIAGNOSES

TSCONNECT

— =
CAE A€

49 5%
MEC138B
D
— & DISCONNECT
a0 (48 €D
5
ohe.
MEC138B
S THSCOMNECT »
A€
[_"Ecwm lof comnecton]
58,109
2 1
MEG140B

DISCONNECT

€)

F . ,
" o (4

50 - 60
N

&

MEF4180

CISCONNECT

DISCONNETT
€ CAE
H_ ECM mNNEC'@l
16 5

MEC 1418

Diagnostic Procedure 22 (Cont'd)

®
|
CHECK HARNESS CONTINUETY NG, | Repair harness or con-
BETWEEN ECCS RELAY AND ECM. nectors.
1) Turn ignition switch "OFF"".
2) Disconnect ECM harness connector
3} Disconnect ECCS relay.
4) Check harness continuity between
ECM terminals 49 , 69 and terminal
(3
Continuity should exist.
OK
D] 1
CHECK VOLTAGE BETWEEN ECCS EG_._ Check the following.
RELAY AND GROUND. e 7 5A fuse
1) Check voltage between terminals « Harness connectors
(1), (3) and ground. @&,
Voltage: Battery voltage e Harness connectors
o @,

e Harness continuity
between ECCS relay
and battery

If NG, repair harness or

connectors.

]
CHECK VOLTAGE BETWEEN ECM AND _'ici* Check the following.
GRCUND e Harness continuity
1) Check voltage between ECM termi- between ECM and har-
nals &8, and ground. ness connector
Voltage: Battery voltage i NG, repair harness or
oK connectors.
y
CHECK GROUND CIRCUIT. N_GF Repair harness or con-

1} Check harness continuity between
ECM terminals 8 , €0 and engine
ground.

Continuity should exist.

OK

‘

nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Check harness continuity between
ECM terminal 8 and terminal (2.
Continuity should exist.

®

EC-107

Repair harness or con-
nectors.

o

Frii




TROUBLE DIAGNOSES

T DISCONNECT
ECH CONNECTOR %
O con_Heowerrod] 24 E:)

@) ¥

MEF420D

Diagnostic Procedure 22 (Cont'd)

)]
1
CHECK INPUT SIGNAL CIRCUIT. NG, Check the following.
1) Turn ignition switch “ON"". @ Harness connectors
2) Check voltage between ECM terminal (men0),
and ground.  Joint connector
Voltage: Battery voltage {Models tor Europe)
e Harness continuity
OK between ECM and igni-
tion switch
If NG, repair harness or
connectors.
!
NG

CHECK COMPONENT

(ECCS relay).

Refer to "“Electrical Components
Inspection”. (See page EC-206)

hd

lOK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

lTrouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-108

Replace ECCS relay. :]
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TROUBLE DIAGNOSES

Diagnostic Procedure 23
CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

LHD MODELS EC-CMPS-01
{A>: A/T models i
@: M/T models
_— Refer to EL-POWER. %1 B> 1, <D 3 -
*2- @ﬁ CRIGEY,
a gemsy;,%ET *3- - - (A M6 ,® MED)
SITION
| SENSOR €2
R
[E10j) w/B [1]m B
2 W/B A EY
2> . 8
& )
R @ o ~
i W/B ( y o
| — - Lol
@ Bl I |
| JOINT I |
R A CONNECTOR : | o~
|_l_l rn_| | | 1
i 5 Lz ! }
L ECCS , i
é ?[l RELAY  B/W | | 1
EREN D) [ |
" /W 1 |
R/B Biw B 1 e i @
~ -
’ T -:.‘"‘3\‘
.—II I—-. .—l
| || 1 .
R/B B/W B/W W W B B L2
fzel_Masl [l Tai] B @2 B2
SSOFF VB VB REF REF POS POS ECM a0
{ECCS "
CONTROL
MODULE)
. &7
®
%‘ @ e @ = FED) Refer to last page
2ix1 - () {Foldout .
B L EED ey BEZLLIILTI] W out pege .
@O €D
12 - ( !
- CmEE @D FD
— Iy
somwdoaodoiodrod 1112131415161 71819140 E‘mm 2a5]26[e7128[2a]30 Alao]43]aal45]46]47]4849l50 0
rogTiof f e Aneitg [11112(43]14]15(16(47]18]19420 31]32[33]34]36{36{37]38[39]40 51[52]5315405156007/58159/60] | L H.s.
SEF825¢P
EC-109

e




TROUBLE DIAGNOSES
Diagnostic Procedure 23 (Cont'd)

RHD MODELS EC-CMP>-02

&> : For Europe
CAMSHAFT <EE>: Except for Europe
POSITION %1 - <EU> W/B, <EE> B/W
SENSOR !

=] 1k ®

JOINT
CONNECTOR

EIgEY
2;3 ¥1 . .
LEJ I ( T
O Py
T 11
‘i W/B ! |
| [
e— el | |
1 B/W ! | :
R R ] i i
[ 5] e ] i i
% $u RELAY B/W I‘ i
@ o] : :
R/B B/W i ! !
B/W ] I
(MED) } }
o i |
e

MGY

\

'l
1
1

i
ECM B

R/B B/W B/W W W B B
(261 [as]_[5al [0 B0 421 [E20
SS0FF vB  vB REF REF POS POS
(ECCS
MODUL EY 5—]
L 31
3]
5 i = <] Refer to last page
LE L [8l7 I l I I—f " AB oy (Foldout page)} .
®10 €0

iotlodsodiodionftoeforiod [ 1[213]4[5[6]7[8]S]10 EI 1[22le3l24]5]eel27T2nl20]30] [41]42[43[44 45149]50) Vo]
fodttops 112 1i3i4taltsel [11]12(13]14[15[16]17]18[15[o0] L [31}35{33}34]3536(37]38]30[40] [51[52l63 /5416157 15859160) | L H.S

SEFg53IP

3
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TROUBLE DIAGNOSES
Diagnostic Procedure 23 (Cont’d)

Harness layout

[LHD models | 4—\:\——%

Passenger’s dash side | g /Cyllnderthead/ccwgr"\
\ v._a % e

T ECM harness conngcior
B

amshaft position
/ ,sensor harness
conneclor

Yy Door RH
| _ / MEC1086 %\ Air ducl

14 N\ MEC1i0B
RHD models T\ — =~ 1 = {

Passenger's dash side ¥ ECM harness connector /@
AT 2T intake manifoid cobector

L
\ N
N N
O ; \ 3
Engine ground C%) %\

MEG218B 7S AN "t/m B
L INSPECTION START j

CHECK POWER SUPPLY.

1) Disconnect camshaft position sensor
harness connector.

2) Turn ignition switch "ON"".

3) Check voltage between terminal (@

and ground.
Voitage: Baltery voitage ILHD M/T models)
e Harness conneciors

D\SCONNEC‘

i 24 €) oK G, -
(RHD models)

e Joint connector
(Models for Eurcpe)

e Harness continuity
between camshaft posi-
tion sensor and ECCS

Check the following.
e Harness connectors
.
(LHD AT models)
e Harness connectors

Py s
(‘ ) ‘ reiay e
Eﬂ ’E( If NG, repair harness or
- connectors.
MEF7208 L__

Repair harness or con-
nectors. i

5 — . 1B S
| € GCHECK GROUND CIRCU!T.

1) Turn ignition switch “OFF".
2} Loosen and retighten ground SCrews.
3) Check harness continuity between
terminal @ and engine ground.
Continuity should exist.

NG

MEF7218

EC-111



TROUBLE DIAGNOSES

Y MONITOR %% NO FaIL ]
CAS-RPM (REF) 800rprm
| RECORD
MEC 1428

Diagnostic Procedure 23 {(Cont'd)

@&

|

= DISCONNECT
=g
A€

[ ecn ﬁ?ounecrurﬂ

41651
~—

e PISCONNECT

=

&

(alblc]d
4252
t
]
MEF 423D

CHECK INPUT SIGNAL CIRCUIT

@ 1) Reconnect camshaft position

sensor harness connector.

2) Start engine.

3) Read "CAS-RPM" or
"CMPS-RPM" signal in
"DATA MONITOR" mode with
CONSULT.

800 £ 50 rpm (AST: in “N”
position)

NG
Repair harness or con-

nectors.

v

OR

1) Disconnect ECM harness con-
nector.

2) Check harness conlinuity
between terminal (&) and
ECM terminals 43 , 62 (1°
signal), terminal (& and ECM
terminals @), &) (180° sig-
nal).

Continuity should exist.

®

oK

Y

CHECK COMPONENT
(Camshaft position sensor}.
Reter to "'Electrical Components
Inspection”. (See page EC-201)

NG

Replace camshaft posi-
tion sensor.

A\

OK

A

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage
ar the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

¥

1) Erase the diagnostic test mode |l
(Self-diagnostic results) memory,
(Refer to EC-52.)

2) Perform test drive.

3) Perform diagnostic test mode I
{Seli-diagnostic results) again.
(Refer to EC-50)

NG | Recheck ECM pin termi-

nals for damage or the
connectien of ECM har-
ness connector.

OK

A 4

INSPECTION END

EC-112




TROUBLE DIAGNOSES

Diagnostic Procedure 24

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12)
EC-MAFS-01

BATTERY 6
{L>: LHD models

Refer to EL-POWER. {R>: RHD models 23]
%1 <> R
* (B> R/G
*1
E0D
{c10))
= MASS
A

B/W W[2] FLOW =g
== SENSOR -

pee—

-
=
wdo

LK

ECCS
AELAY

Lo O
=

S s
ol

ool

pel
s
joel
[»1]
ey
=

i)

m@m@um
N AN
— ! X !
i ! 1 !
\ \
.’__....___.____.___L #
I "y pES
= =3 —

pul
-
m
[0s]
~
x
o5}
S~
x

By

2

B

o

2 e

R
SSOFF vB VB GA+ QA- ECM -
(ECCS R
CONTROL
MODULE)
: 37
o—
1 1 e
(&)
BT
Refer to last page
%1 {Foldout page) . i
o €22 &
EXE (et 2 @D @
- . L
— r—/
lcddgoaig |12 3[4]5[6]7]8[9]10 E| | ERe Y e PR I E 414243M£4547,$ﬂ$
A L (1] 2] 13(1415]6117]18119120] ) [31]32(3a(34[%]36137]38]39}40] /5150535010615 L s,

SEFB26P

EC-113




TROUBLE DIAGNOSES

Harness layout

LHD models |

Passenger’'s dash side i
6 ECM harness connector

RHD models ~—T| —\cr .~ 1 ~=d\|
Passenger's dash side ¥/ ECM harness connector

Z2N

MEC218B

DISCONNECT

A €

Diagnostic Procedure 24 (Cont’d)

RN
Power steering

fluid reservoir

Mass air flow sensor

5\&

—7/ AN

Engine ground (Fx) .

E somizor —
€ [HAE

il
[ ecv [ CONNECTOR ]|
26

&

MEC143B

CHECK GROUND CIRCUIT.

1) Turn ignition switch “"OFF",

2) Disconnect ECM harness connector.

3) Loosen and retighten ground screws.

4) Check harness continuity between
terminal (&) and ECM terminai ¢§.

Continuily should exist.

JOK
®

EC-114

INSPECTION START
'
CHECK POWER SUPPLY. NG.; Check the following.
1) Disconnect mass air flow sensor har- e Harness continuity
ness connector. between mass air flow
2) Turn ignition switch "ON"". sensor and ECCS relay
3) Check voliage between terminal @) If NG, repair harness or
and ground. connectors.
Voltage: Baitery voltage
OK
E v
NG

Repair harness or con-
nectors.




TROUBLE DIAGNOSES
Diagnostic Procedure 24 (Cont’d)

®
YT MONITOR  TENO AL []
AR FLOW MTR 1.48v l |
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Reconnect mass air flow sen- "1 nectors’
sor harness connector and W
ECM harness connector. W
2) Start engine and warm it up
suificiently.
[ RECORD | 3) Read "'AIR FLOW MTR" or e
“MAS AIR/FL SE" signal in
SEFE24K “DATA MONITOR" mode with
CONSULT.

Voltage: 0.8 - 1.5V

OISCONNEE DSCONNECT (At id| )
edg” A€ g
c4€ A o

N — 1) Check harness continuity

|i ECM !OFCONNEC@” @ between terminal (d) and
27 ECM terminal €0 .

Continuity should exist.

=g

OK
k.

i -Q i
@ - CHECK COMPONENT NG Replace mass air flow -
e (Mass air flow sensor). SEnsor.

MEG144B Refer to "Electrical Components

A

Inspeclion”. (See page EC-201)) T

OK

Y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.
Y

Check ECM pin terminals for damage
or the connection of ECM harness con- B !
nector. Reconnect ECM harness con- i
nector and retest.

Perform FINAL CHECK by the icllowing procedure after repair
is completed.

L FINAL CHECK J
el

b

(1) Erase the diagnostic test mode Il —‘ NG | Recheck ECM pin termi-

w
=

L
(Seli-diagnostic results} memory. nals for damage or the
(Refer to EC-52.) connection of ECM har- .
2) Perform test drive. ness connector. i

3) Perform diagnostic test mode |l
(Sek-diagnostic results) again.
(Refer to EC-50.)

OK

A

INSPECTION END ’

EC-115



TROUBLE DIAGNOSES

Diagnostic Procedure 25
ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13)

EC-ECTS-01
ENGINE COOLANT
TEMPERATURE
E g_gg) SENSOR
{C>: LHD madels
L!%IJ LE_.L]_J {BR>: RHD models
L/0R 8 B> A/T models
I #1---<L> BR <B> B
L/0R B
|r--1Et'5'_"l|
L/0OR B
I - &
O} — %1 B

L/OR B B
sl ol &=l
™ GND SENS
ECM A/T
—A (ECCS GND CONTROL
MODULET UNIT
#22: &
S ED ==
( 6]7 6Y q1{2f [T T4 W

1[2]3]4]]9io[14]12]13}14]15 El 23415
5]|6]7][8] [16]i7]18] 10202 1]22] L [36]37}

el iy

29
40[41]4214344|4546(47|48 L

ERESEE EEs
H.S.

ofodioioqionogioiod [ 11 213]a]5[6]7[8]9]W0 EI 21[22[e3e4lste627]2a] 20 30] [41]42]43]44]45]46147] 48] 4960
rodtidsali A4 {11} el 3[1alis{as[17]16[19j20] L [31[32[33[341%6{36(37(38[30[20] [5il5ala3lmeE5l56571816a060] | L P s

SEFB27P
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TROUBLE DIAGNOSES
Diagnostic Procedure 25 (Cont’'d)

LHD models I b
Driver's dash lower 5 (f:E'J
) Lo el
LN \% W
A/T control

unit harmess EWl
connector
.,

Harness layout

LHD models |
Passenger’s dash sichS
9 ECM harness connector

g £

MEC1088 MEC114B L
AHD models —~ T\ =~ 1 = RHD models ‘K S\\\
Passenger's dash side U/ ECM armess conneeier Driver's dash lower Wy X os5 gontrot unit
22 1 : g narness connector ]
A 1 i’,
L » 5
&L,
wmer
MEG2188 D MEC2178 T
]
. = AT
Harness connectors
o0
=R
- : Intake
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TROUBLE DIAGNOSES
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Diagnostic Procedure 25 (Cont’'d)

INSPECTICN START

|

CHECK POWER SUPPLY.
1) Start engine and warm it up
sufficiently.
2) Select "ENG TEMP SEN'' or
"COOLAN TEMP/S" signal in
“DATA MONITOR" mode with
CONSULT.
3} Stop engine.
4) When restarting engine make
sure that CONSULT indicates
"ENG TEMP SEN" or "COQO-
LAN TEMP/S" is 50°C (122°F)
or more.
OR

LE»

Check the following.

e Harness continuity
between ECM and har-
ness control
If NG, repair harness
or connectors.

1) Disconnect harness connec-
tors (F21), (F1IT).

2) Turn ignilion switch “ON"".

3) Check voltage between termi-
nal (@ and ground.
Voltage: Approximately 5V

®

oK

B} ,

Refer to "Electrical Components
Inspection”. (See page EC-201)

CHECGK GROUND CIRCUIT. NG | Gheck the following.
1) Turn ignition switch "OFF"'. "| & Harness connectors
2) Check harness continuity between ),
terminal () and engine ground. (A/T models)
Continuity should exist. e Harness continuity
between ECM and har-
OK ness connector
e Harness continuity
between A/T controf
unit and harness con-
nector
If NG, repair harness or
connectors.
CHEGK COMPONENT NG | Repl i
eplace engine coolant
(Engine coolant temperature sensor). temperature sensor.

OK

¥

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage
ar the connection of ECM harness con-
nector. Recennect ECM harness con-
nector and retes.

EC-118




TROUBLE DIAGNOSES

Diagnostic Procedure 25 (Cont'd)

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

i) Erase the diagnostic test mode |l
{Self-diagnostic resuits) memory.
(Refer to EC-52.)

2] Perform test drive.

3) Perform diagnostic test mode i
(Self-diagnostic results) again.
{Reter to EC-50.)

NG

OK

Y

.

L INSPECTION END

EC-119

— T

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 26

IGNITION SIGNAL (Diagnostic trouble code No. 21)
LHD MODELS EC-IGN/SG-01

BATTERY BATTERY

Refer to EL-POWER.
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TROUBLE DIAGNOSES
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Diagnostic Procedure 26 (Cont'd)

EC-IGN/SG-02
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TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont’d)

RHD MODELS EC-IGN/SG-03

BATTERY

Refer to EL-POWER.
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TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont’d)

EC-IGN/SG-04
ECM
(ECCS
CONTROL '
e Lo MODULE)
IGN IGN
#1 #2 #3 #4 £
U VR
R/W R/Y  R/G /L .
R/W R/Y R/G R/L m
Ry B e __
- - TRANSISTOR
@= R o6 UNIT
€16 ol
W BR G B ‘
f I ' l I f i T
I o
i STOR A/L W &R S | .
e~ €2d__ 24 =] B &3 = B
__________________________ 2
(g1 5]
R R/L R/W i Ris N
I I :P?:{‘i_
ggﬁgécmn R/L no 4 B P o3 P/6 o4 )
31 3] E1® 3] €o 31 Eid
IGNITION
SOl u u !
o | 7
ol Wl mpgl ol
B/Y, B, W, B W, B W, B |
it }ad { i L
s ) sess—" | s ) S— —.ﬁ
Preceding — =@ ® ® B
/7
X @ F10d, €109, €109, €100
W 1213 6y 6G6Y GY GY
[CTTToTToTT T TT 3 -
H 1
" ah® GoeD &9 (12[3) €29 .
‘ \5[6/ w .
! GY 6Y !
= [y
ltodndodioioeodiod | 1]2] 314]516]7] 81810 El Sealpapaa|oeeTeelee 0] A1 42[43[ad]45]46]47]4B149]50
i 4 [l el 718 eie0, L) 31132131343 %6[37}3e(20 20} [51/50l63I54IBb/ER7IBINR0 | L S,

EC-123

SEF831P




TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont'd)
Harness tayout

LHD models |
Passenger's dash side I
6 ECM harness connector 54

RHD models

P s R

Passenger's dash side ¢ ECM harness connector —‘
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7 e
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Ignition coil
harness connecior
)

harness connectors -
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TROUBLE DIAGNOSES
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Diagnostic Procedure 26 (Cont’d)

INSPECTION START —I
¥ 0
CHECK POWER SUPPLY-L K} Go to "CHECK GROUND
1) Disconnect ignition coil harness con- CIRCUIT-II"" on next
nectors. page.
2) Turn ignition switch "ON".
3) Check voltage between terminal ®
and ground.
Vollage: Battery vollage
NG
B ¥
NG )
CHECK POWER SUPPLY-II. | ] Check the following
1) Turn ignition switch "OFF". e Harness connectors
2) Disconnect ignition coil relay. s
3) Check harness continuity between e Harness continuity
terminal (B and terminal (3. between ignition coit
Continuily should exist. and ignition coil relay
If NG, repair harness or
OK connectors.
1
NG .
CHECK POWER SUPPLY-il. »| Check the following.
1)} Turn ignition switch "ON". e Harness connectors
2) Check voltage between terminals {En),
. & and ground. e Harness connectors
Voltage: Battery vollage ey, (Fa)
e Harness continuity
OK between ignition coil
relay and ignition
switch
e Harness continuity
between ignition coil
relay and ECCS relay
If NG, repair harness or
connectors.
D ; NG
CHECK GROUND CIRCUIT-. || Repair harness or con-
1) Turn ignition switch "OFF". nectors.
2) Check harness continuity between
terminal (@) and engine ground.
Conltinuity should exist.
lOK
NG
CHECK COMPONENT |

{lgnition coil relay).
Refer 1o “Electrical Componenis
inspection”. {See page EC-206)

lOK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

lTrouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-125

Replace ignition caoil
relay.
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TROUBLE DIAGNOSES

DISTOMNMEST .

!

MEF219F

Diagnostic Procedure 26 (Cont’'d)

n'

DISCUNNEC '

MEC 1508

DISCONNECY

'Eé}“

i

. DISCONNECT
h_-

[Q

():No.1 cylinder
{D No.2 cylinder

(&):No.3 cylinder
{DNo.4 cylinder
MECI51B

DSCONNECT

M€

“ I DISCONNECT

H_ECM ]O| CONNECTOﬂ (cj_g] AR

2 11 12

3]

CHECK GROUND CIRCUIT-IL NG,; Repair harness or con-
1} Turn ignition switch “"OFF™ nectors
. 2} Check harness continuity
between terminal (@) and
angine ground.
Continuity should exisl.
3) Disconnect power transistor unit har-
ness connector.
4) Check harness continuity
between terminal (f) and
engine ground.
Continuity should exist.
OK
A 4
CHECK OUTPUT SIGNAL CIRCUIT. NG= Check the following.
1) Check harness continuity ¢ Harness conneclors
between terminals ), ., &, (Fa),
(D) and terminal (¢). e Harness connectors
Continuity should exist. (ma0),
2) Disconnect ECM harness connector. (LHD models)
3} Check harness continuity e Harness connectors
between following terminals. &),
M - @ - ® (LHD models)
@ - @ @ - @ e Harness connectors
Continuity should exist. (o),
{(LHD models)

OK ® Harness continuity
between ignition coil
and power transistor
unit

e Harness continuity
between ECM and
power transistor unit

If NG, repair harness or

connectors.
L4
NG

CHECK COMPONENTS

(lgnition coil and power iransistor unit).
Refer to “Eleciricat Components
inspection'. {(See pages EC-202))

Y

OK

Y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

r

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
necter and retest.

MEC1528

EC-126

Replace malfunctioning
component{s).




TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK T

3

1) Erase the diagnostic test mode I NG Recheck ECM pin termi-
{SeH-diagnastic results} memory. nals for damage or the
(Refer to EC-52.) connection of ECM har-

?) Perform test drive. ness connector.

3) Perform diagnostic test mode I

(Seli-diagnostic results) again.
(Refer to EC-50.)

OK

h

INSPECTION END

nn,

=

EC-127




TROUBLE DIAGNOSES

Diagnostic Procedure 27
BOOST PRESSURE SENSOR (Diagnostic trouble code No. 26)

EC-BOOST-01
BOOST
PRESSURE
SENSOR
{A>: A/T models
L}—' <{C>: LHD models
¥5 {B>: RHD models
‘ ®1- - <> 67 ,{B> A2
¥ - <> A11, <{R> B2
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TROUBLE DIAGNOSES

Harness layout

L

LHD models ,
Passenger's dash sw‘d\e\g\
9 ECM hamess connector

RAHD models -~

Passenger's dash side

-
B
¢ ~ECM harness connector

MEC118B

Diagnostic Procedure 27 (Cont’d)

LHD models |
Driver's dash lower \ (.;
1 H 1 =

= - A

W
A/T contro! i
unit harness L [
connector i
s

e

RHD models x
Driver's dash lower \\n\\

A/T control unit
harness connector
7

Engine ground . (AD) \\% aa

e AACH MEG111B

EC-129



TROUBLE DIAGNOSES
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Diagnostic Procedure 27 (Cont'd)

INSPECTION START

Y

CHECK POWER SUPPLY. NG, Check the following.
1) Disconnect boost pressure sensor e Harness conneclors
harness conneclor. GO, (s
2y Turn ignition swilch "ON". o Harness connectors
3) Check voltage between terminat (&) CIDNGIT
and ground. e Harness continuity
Voltage: Approximately 5V between FCM and
boost pressure sensor
OK If NG, repair harness or
connectors.
B v NG
CHECK GROUND CIRCUIT. »| Check the foliowing.
1) Turn ignition switch "OFF". ® Harness connectors
2) Loosen and retighten ground screws. .
3) Check harness continuity between e Harness connectors
terminal @ and engine ground. .
Continuity should exist. e Harness conneclors
D)
OK {A/T models)

e Harness continuity
between ECM ang
boost pressure sensor

& Harness continuity
between A/T control
unit and boost pressure
sensor

If NG, repair harness or

connectors.

Y "
CHECK INPUT SIGNAL CIRCUIT. »| Check the following.
1} Disconnect ECM harness connector. e Harness connectors
2) Check harness continuity between ,
ECM terminal @ and terminal (8. # Harness conneclors
Conlinuity should exist. CIDRGTD
e Harness continuity
QK between ECM and
boost pressure sensor
tf NG, repair harness or
conneciors.
X
NG
CHECK COMPONENT . »| Replace boost pressure

(Boosi pressure sensor).
Refer to "Electrical Compenents
Inspection’ (See page EC-206.)

lox

nectors in the circuit. Then retest.

Disconnect and reconnect harness con-

lTrouble is fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-130

Sensor.




TROUBLE DIAGNOSES
Diagnostic Procedure 27 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL GHECK b
L W5
1} Erase the diagnostic test mode |l NG_‘ Recheck ECM pin termi-
(Self-diagnostic resulis) memory. | nals for damage or the =i
{Reter to EC-52} connection of ECM har- =
2} Pertorm test drive