IMPORTANT

WARNING/CAUTION/NOTE

Please read this manual and follow its instructions carefully. To emphasize special information, the words
WARNING, CAUTION and NOTE have special meanings. Pay special attention to the messages highlighted by
these signal words.

WARNING:
Indicates a potential hazard that could result in death or injury.

CAUTION:
Indicates a potential hazard that could result in vehicle damage.

NOTE:
Indicates special information to make maintenance easier or instructions clearer.

WARNING:

This service manual is intended for authorized Suzuki dealers and qualified service mechanics only.
Inexperienced mechanics or mechanics without the proper tools and equipment may not be able to
properly perform the services described in this manual.

Improper repair may result in injury to the mechanic and may render the vehicle unsafe for the driver
and passengers.

WARNING:

For vehicles equipped with a Supplemental Restraint or Air Bag System:

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

* If the air bag system and another vehicle system both need repair, Suzuki recommends that the air
bag system be repaired first, to help avoid unintended air bag system activation.

* Do not modify the steering wheel, instrument panel or any other air bag system component on or
around air bag system components or wiring. Modifications can adversely affect air bag system
performance and lead to injury.

* If the vehicle will be exposed to temperatures over 93°C (200°F), for example, during a paint baking
process, remove the air bag system components, that is air bag or inflator modules, SDM and/or
seat belt with pretensioner, beforehand to avoid component damage or unintended activation.




FOREWORD

This SUPPLEMENTARY SERVICE MANUAL is a supplement to LIANA (RH413/RH416) SERVICE MANUAL. It
has been prepared exclusively for the following applicable model.

Applicable model: LIANA (RH413/RH416) vehicles on and after following vehicle identification numbers
(VINs).

WAGON

RC11S-150001 ~ XJSAERC11S00150001% ~

RC31S-150001 ~ XJSAERC31S00150001% ~ JS2RC31S1125150001~
XJSAERC31520150001 X ~
XJSAERC31525150001 % ~
XJSAERC31S35150001 X ~
XJSAERD31S00150001 X ~

SEDAN

RA11S-100001 ~ XJSAERA11S00100001% ~ JS2RA11S1125100001~
XJSAERA11S35100001% ~

RA31S-100001 ~ XJSAERA31S00100001% ~ JS2RA31S1125100001~

XJSAERA31S20100001X~
X¥JSAERA31S35100001 X ~
XJSAERB31S00100001X~

This supplementary service manual describes only different service information of the above applicable model
as compared with LIANA SERVICE MANUAL. Therefore, whenever servicing the above applicable model, con-
sult this supplement first. And for any section, item or description not found in this supplement, refer to the
related service manual below.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine parts, tools and
service materials as specified in each description.

All information, illustrations and specifications contained in this literature are based on the latest product infor-
mation available at the time of publication approval. And used as the main subject of description is the vehicle of
standard specifications among others.

Therefore, note that illustrations may differ from the vehicle being actually serviced.

The right is reserved to make changes at any time without notice.

Related Manuals:

Manual Name Manual No.
LIANA (RH413/RH416) SERVICE MANUAL 99500-54G00-01E
LIANA (RH413/RH416) WIRING DIAGRAM MANUAL 99512-54G20-015

SUZUKI MOTOR CORPORATION
QUALITY ASSURANCE ADMINISTRATION DIVISION
MANUAL GROUP

© COPYRIGHT SUZUKI MOTOR CORPORATION 2001
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SECTION 0A

GENERAL INFORMATION

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

CONTENTS
How To Use This Manual.........ccccccccrriveerrssccnnnas * Short circuit check (wire harness to
PrECAULIONS. ..coueereesreneesressessenseessenssesseesesssessensnens * ground) ... s i
Precaution for Vehicles Equipped with a Intermittent and Poor Connection .............c......... *
Supplemental Restraint (Air Bag) System........... * Identification Information.........ccccceeveciriiccnriinnnnn. *
DiIagnosis. ......ceerieeiiiiiereeeee e * Vehicle Identification Number ...........cccccceenenne *
Servicing and handling..........cccoeoevrieeniennnennn. * Engine Identification Number............cccocovneene *
General Precautions ...........cccveeiieenienniieeniieens * Transmission Identification Number.................... *
Precautions for Catalytic Converter..................... * Warning, Caution and Information Labels....0A-2
g:)enﬁﬁm;ggr']“éta&in% é\/r':t)b”e . Vehicle Lifting POINES ........ereeeeeeessssssssnrseneeees 0A-3
Precaut!on for Velf?ic_lg Tie-Doyvn Hooks.............. * ﬁlb.:?;fsv 'Iata'gzzland Symbols May Be Used *
Precaution in Servicing Full-Time 4WD  inThis Manual..... e
VENICIE ..o * Fastener INformation ..........coceessserenssseennnnns i
Precautions for Electrical Circuit Service............ * Metric Fasteners .......ccccveveeieeecin e *
Electrical Circuit Inspection Procedure................ * Fastener Strength Identification...........c.cccee.... *

Open Circuit ChECK.........cvoveeeeeeeeeeeeeeeeeeereeene, Standard Tightening Torque ............ccoovrineneenen. *
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Warning, Caution and Information Labels

The figure below shows main labels among others that are attached to vehicle component parts.
When servicing and handling parts, refer to WARNING/CAUTION instructions printed on labels.
If any WARNING/CAUTION label is found stained or damaged, clean or replace it as necessary.

Air bag label on back side of engine hood (for vehicle with air bag system)

Air bag label on sun visor (for vehicle with air bag system)

Radiator cap label

Engine cooling fan label

Sl Rl I

Steering shaft joint cover label (for vehicle with air bag system)

[A]

Air bag label on driver air bag (inflator) module

5. Pretensioner label on seat belt retractor

Air bag label on combination switch and contact coil assembly

6. Child seat label (if equipped)

Air bag label on passenger air bag (inflator) module

7. Air bag label on side air bag module

Eal RSl RNl

Air bag label on SDM

[A]:

These labels are attached on vehicle equipped with air bag system only.
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Vehicle Lifting Points

WARNING:

» Before applying hoist to underbody, always take vehicle balance throughout service into consider-
ation. Vehicle balance on hoist may change depending on what part to be removed.

» Before lifting up the vehicle, check to be sure that end of hoist arm is not in contact with brake pipe,
fuel pipe, bracket or any other part.

* When using frame contact hoist, apply hoist as shown (right and left at the same position). Lift up
the vehicle till 4 tires are a little off the ground and make sure that the vehicle will not fall off by try-
ing to move vehicle body in both ways. Work can be started only after this confirmation.

e Make absolutely sure to lock hoist after vehicle is hoisted up.

WHEN USING FRAME CONTACT HOIST

[A]

[B]

a 12
Q -
1. Vehicle front 6. Frame hole
2. Support position for frame contact hoist and safety stand 7. Rear left tire
3. Floor jack position [A]: 2WD vehicle
4. Hook [B]: 4WD vehicle
5. Front left tire
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[D]

[A]

[B]

WHEN USING FLOOR JACK

WARNING:

If the vehicle to be jacked up only at the front or rear end,
be sure to block the wheels on ground in order to ensure
safety.

After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on the
vehicle raised on jack alone.

CAUTION:

Never apply jack against suspension parts (i.e., stabi-
lizer, suspension frame (5), etc) or vehicle floor, or it may
get deformed.

For 2WD vehicle

In raising front or rear vehicle end off the floor by jacking, be sure
to put the jack against the front end of the engine mounting mem-
ber (1) or rear suspension frame (2).

For 4WD vehicle
In raising front or rear vehicle end off the floor by jacking, be sure
to put the jack against the jacking bracket (3) or rear differential

(4).

[A]l: 2WD vehicle front [C]: 2WD vehicle rear
[B]: 4WD vehicle front [D]: 4WD vehicle rear

To perform service with either front or rear vehicle end jacked up,
be sure to place safety stands (1) under shaded positions of vehi-
cle body so that vehicle body is securely supported. And then
check to ensure that vehicle body does not slide on safety stands
(1) and the vehicle is held stable for safety’s sake.

[A]: Front
[B]: Rear
2. Hook
3. Frame hole
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SECTION 0B

MAINTENANCE AND LUBRICATION

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

* Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

CONTENTS
Maintenance Schedule .......ccccccemmmemereeeenens 0B-2 Brake.......ooooieeiieeeeeeeeee e *
Maintenance Schedule Under Normal Brake discs and pads (front) ..........cccccceeevennee. *
Driving Conditions .............cceeeveeuevecueeeruenans 0B-2 Brake drums and shoes (rear) ....................... i
Maintenance Recommended under Brake hoses and pipes...........c..cocovuriniinninnes *
Severe Driving ConditionS...ovvvieii 0B-4 Erallze 'IHUId ...... d ...... b I ....................................... *
Maintenance Service........ocoummemeesmessesssssnns 0B-5 rake lever and Canie ..........covvemnseeccacaness ’
Engine " Chassis and Body ........cccocceeeveiieeeciieeeee, 0B-5
T (O[] (] *
[ g AV=N o 1= | AR * . *
Valve lash (CIBAIANCE) oo . Tires /Wheels ..., .
Engine oil and oil filter ..o, * g,tj es grier? gs I;);sts eyritem """"""""""""""""""""" x
E)r(mﬁgues fg;)ls?g;cﬁ .............................................. ) Drive shaft (axle) boots / Propeller shafts
e ST . (AWD) ... *
Igrgu%r;kSﬁteén """""""""""""""""""""""""" . Manual transaxle Oil .........ccceeevriiiveeeieeeieiinnn. *
FueIpS st% mg """"""""""""""""""""""""""" . Automatic transaxle fluid..........ccceeeeeeeene.n. 0B-5
Air Cyleaner- 'f.illt.é} ----------------------------------------------- . Transfer Oil (4WD A/T) and rear
X S . differential oil (AWD)......ccceeecveeiieee e *
Eﬂg: :‘liﬂgf and CONNECHONS......ovvvvveveevennas . All latches, hinges and locks...........ccocevenene *
Fuel tank --------------------------------------------------------- . Power Steering (P/S) System
'''''''''''''''''''''''''''''''''''''' . (if equUIPPEd) ..ovveeeeeee e
PCVVAIVE...oovcvoiicnn Final INSpection..........ccccceeeciie e, *

Fuel evaporative emission control
system p ........................................................ Recommended Fluids and Lubricants......... 0B-6

*
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Maintenance Schedule
Maintenance Schedule Under Normal Driving Conditions

NOTE:

* This interval should be judged by odometer reading or months, whichever comes first.
* This table includes service as scheduled up to 90,000 km (54,000 miles) mileage. Beyond 90,000 km
(54,000 miles), carry out the same services at the same intervals respectively.

Km (x 1,000) 15 30 45 60 75 90
Interval Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72
ENGINE
Drive belt - - I - - R
Valve lash (clearance) - I - I - I
Engine oil and oil filter R R R R R R
Engine coolant - - R - - R
Exhaust system - I - I - I
IGNITION SYSTEM
*Spark plugs | When Vehicle without | Nickel plug - R - R - R
unleaded HO2S Iridium plug - - - R - -
fuel is used | Vehicle with Nickel plug - - R - - R
HO2S Iridium plug Replace every 105,000 km (63,000 miles) or
84 months

tion” in this section.

When leaded fuel is used, refer to “Maintenance Recommended under Severe Driving Condi-

FUEL SYSTEM

Air cleaner filter

Paved-road

I [ T R 1T [ 1R

Dusty conditions

Refer to “Maintenance Recommended under
Severe Driving Conditions” in this section.

Fuel lines and connections

Fuel filter Replace every 105,000 km (63,000 miles)
Fuel tank - | -1 1| -1 =11
EMISSION CONTROL SYSTEM

*PCV valve Vehicle without HO2S — - I - - I

Vehicle with HO2S

*Fuel evaporative emission control system

NOTE:
* “R” : Replace or change

Iridium spark plug : IFR6E11 (NGK)

“I” : Inspect and correct, replace or lubricate if necessary

For Sweden, items with % (asterisk) should be performed by odometer reading only.
For spark plugs, replace every 50,000 km if the local law requires.

Nickel spark plug : BKR6E-11 (NGK) or K20PR-U11 (DENSO)
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Km (x 1,000) 15 30 45 60 75 90
Interval Miles (x 1,000) 9 18 27 36 45 54
Months 12 24 36 48 60 72

BRAKE

Brake discs and pads (thickness, wear, damage) I I I

I I I
Brake drums and shoes (wear, damage) - I - I — I
I I I

Brake hoses and pipes (leakage, damage, clamp) -

Brake fluid - R - R - R
Brake lever and cable (damage, stroke, operation) Inspect at first 15,000 km (9,000 miles only)
CHASSIS AND BODY

Clutch (fluid level, leakage) -

Tires (wear, damage, rotation) /wheels (damage) I

Suspension system (tightness, damage, rattle, breakage) -

Steering system (tightness, damage, breakage, rattle) -

Drive shaft (axle) boots/Propeller shafts (4WD) - - I - -

I
I
I
I
I
Manual transaxle oil (leakage, level) (I : 1st 15,000 km only) I - R - — R
I

Automatic transaxle fluid Fluid level - I - I -
Fluid change Replace every 165,000 km (99,000 miles)
Fluid hose - - - I - -

Transfer oil (4WD A/T) (leakage, level) I - I - I -

Rear differential oil (4WD) (leakage, level) (R : 1st 15,000 km

Rorl| - I - I -
only)

All latches, hinges and locks - I - | - |

Power steering (if equipped) I I I I I

NOTE:

* “R” : Replace or change
e “I” : Inspect and correct or replace if necessary
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Maintenance Recommended under Severe Driving Conditions

If the vehicle is usually used under the conditions corresponding to any severe condition code given below, IT IS
RECOMMENDED that applicable maintenance operation be performed at the particular interval as shown in the
following table.

Severe condition code :

A : Repeated short trips
B : Driving on rough and/or muddy roads
C : Driving on dusty roads
D : Driving in extremely cold weather and/or salted roads
E : Repeated short trips in extremely cold weather
F : Leaded fuel use
Gi————-—
H : Towing a trailer (if admitted)
Severe Maintenance Maintenance Maintenance Interval
Condition Code Operation
| Every 15,000 km
3 L , (9,000 miles) or 12 months
BCD Drive belt - Every 45,000 km
(27,000 miles) or 36 months
. . - Every 5,000 km
A—-CDEF-H |Engine oil and oil filter R (3,000 miles) or 4 months
| Every 2,500 km
. , (1,500 miles)
C Air cleaner filter %1 - Every 30,000 km
(18,000 miles) or 24 months
Nickel spark plug R Every 10,000 km
3 B (6,000 miles) or 8 months
ABC-EF-H |Sparkplugs Iridium spark plug - Every 30,000 km
(18,000 miles) or 24 months
. Every 15,000 km
~BCD---H [Wheelbearings ! (9,000 miles) or 12 months
. Every 15,000 km
—B-DE-—-H |Drive shafts and propeller shafts (4WD) I (9,000 miles) or 12 months
First time only:
15,000 km (9,000 miles) or
12 months
"Bo—E——H Manual transaxle oil, transfer oil (4WD A/T) R Second time and after:
and differential oil (4WD) Every 30,000 km (18,000
miles) or 24 months reckon-
ing from O km (O mile) or O
month
, . Every 30,000 km
—-B—-—E-—H |Automatic transaxle fluid R (18,000 miles) or 24 months
NOTE:
e “” : Inspect and correct or replace if necessary

* “R” : Replace or change
* %1 : Inspect more frequently if the vehicle is used under dusty conditions.
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Maintenance Service
Chassis and Body

Automatic transaxle fluid

INSPECTION
1) Inspect transaxle case for evidence of fluid leakage.
Repair leaky point, if any.
2) Make sure that vehicle is placed level for fluid level check.

3) Pull out dipstick and check fluid level.
For fluid level checking procedure, refer to “Fluid Level
Check” in Section 7B1 and be sure to perform it under spec-
ified conditions. If fluid level is low, replenish specified fluid.

1. Dipstick
2. FULL HOT mark
3. LOW HOT mark

REPLACEMENT

1) Inspect transaxle case for evidence of fluid leakage.
Repair leaky point, if any.

2) Make sure that vehicle is placed level.

3) Change fluid. For its procedure, refer to “Fluid Change” in
Section 7B1.

| 1. Drain plug |

FLUID COOLER HOSE INSPECTION

Check automatic transaxle fluid cooler hose for fluid leakage,
cracks, damage and deterioration.
Replace hose and/or clamp if any faulty condition is found.
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Recommended Fluids and Lubricants

Engine oil

SE, SF, SG, SH, SJ or SL grade (Refer to “Engine Oil and Qil Filter” in
this section for engine oil viscosity.)

Engine coolant
(Ethylene glycol base coolant)

“Antifreeze/Anticorrosion coolant”

Brake fluid

DOT 3

Manual transaxle oil

Refer to “M/T Oil Change” in Section 7A1.

Transfer oil (4WD)

Refer to “Transfer Oil Change” in Section 7D.

Differential oil (4WD)

Refer to “Differential Oil Change” in Section 7F.

Automatic transaxle fluid

An equivalent of DEXRON®-III or DEXRON®-IIE

Power steering fluid

Refer to “Required Service Material (For Power Steering System)” in
Section 3.

Door hinges

Engine oil or water resistance chassis grease

Hood latch assembly

Engine oil or water resistance chassis grease

Key lock cylinder

Spray lubricant
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SECTION 3

STEERING, SUSPENSION, WHEELS AND TIRES

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-

ual mentioned in “FOREWORD” of this manual.

CONTENTS
STEERING, SUSPENSION, WHEELS AND Tie ROA ENd......ooiiiiiiiiee e *
JLILL3 1 = * Power Steering Gear BOX ........ccoocevivieriienniienne *
DIAQNOSIS c..eeeecurerercaeaseresensnsesessasesssasessssnsessasaseseas * Tie Rod/Rack BOOL ... ¥
General Diagnosis.............oceueveverererrerreseernenenns * Power Steering PUmp ... ’
Diagnosis Table ..........ccceveveeeeerreeeeeeerereeereeeees * Tightening Torque Specification............cccouuneune *
Required Service Material..........ccceeeeerervcerenncen. *
(ST 0 T=ToT T | I e T | *
WHEEL ALIGNMENT ......cocoimsmmnmmssmnssasssmsssasssssssaneas *
Specifications........cccccecirrverrrssceress e seeenas *
On-Vehicle Service......unmnssnmenssssssssssns *  STEERING WHEEL AND COLUMN .................... 3-5
Front Wheel Alignment.............ccovevereeveeerernnenn. * General Description..........cccucervemmsssnssssssssssssnsnas *
Preliminary checks prior to adjustment front Steering Column ......ccceeveiiie e *
wheel alignment ..., * Steering Wheel and Driver Air Bag (Inflator)
Toe inspection and adjustment ....................... * MOAUIE ... *
Steering angle check and adjustment ............. i DIAGNOSIS. ..cueureererresressesessessessessessessssessessessensessens *
Reference information...........ccccoveiiiiininnns * ; ; ;
Rear Wheel Alignment ..........cccooovvieniiienneennn. * IArwggggtr;?nandRepalr Reqwredaﬂer __________________ *
Toe inspection and adjustment ....................... * . .
Refer en% o informati onj .................................. . 0n-VeI_‘ncIe Serwc_:e ........................................... 3-6
Service Precautions..........cocevveeiveenien e *
Service and diagnosis .........covveerieeriieennieennn. *
POWER STEERING (P/S) SYSTEM ......evouereeenn. 33 [E)f:g!'r?g :}':S:g Ssg’ssttsnr? --------------------------------- .
General DeSCI‘IptIOI‘.l..: ........................................... : Handling and StOrAge .........oowomerroer *
P/S System Description ............oooevveisrieenn. DISPOSA ....evrvereceeeeceeeeeeeee s nen e *
Specifications.........cccceceeerrnimrrnsssr e rsseeeenas 34 Driver Air Bag (Inflator) Module ...................... 3-6
Specification and Service Data ....................... 3-4 Steering Wheel ..o, *
DIAGNOSIS ..evcurerrarssssessessessesssessesssssessassssssessessenses * Centering Contact COll.............cocoiniiinis 3-8
Diagnosis Table .........cccceveecueereeeeeeeeeereeerseeenas * Contact Coil and Combination Switch
Steering Wheel Play ChecK ........ccccccveurevennnne. * ASSGmb|y ............................................................ :
Steering FOrce Check .........ceeveeeeerveeeereereenenns * Steering Column Assembly............... s
Power Steering Fluid Level ChecK ...........cc..n... * Steering Lock Assembly (Ignition Switch)........... ;
Power Steering Belt CRecK ...........ewvvrereeerneee * Steering Lower Shaft ...,
Power Steering Belt Tension Adjustment............ * Checking Steering Column Assembly and
Idle Up System ChecK.........ccceoevveerrieniennienienen. * Lower Shaft for Accident Damage ..............ccuuu.e. *
Fluid Leakage Check .........ccccccvviiiiiiiiniennieee * Special TOOL.......cccuverrirsmrrsnrsnrre s *
Hydraulic Pressure in P/S Circuit Check............. *
Steering Rack Boot Check .........ccccceeviiviviennnenn. *
Tie Rod End Boot ChecK.........ccceveeieeieenieenenne. * FRONT SUSPENSION ........ccocvrmnsmrmsmnssanssanssasssas 39
Steering Shaft Joint Check...........ccccociiiiis i General DeSCrptioNn.........c.eeuvesreseeesesessessssnans 3-9
Alr BlEeding Procedure ... ’ CONSHUCHON. ... 3-9
On-Vehicle ServiCe ...t i DIiAgNOSIS....cucurereresrsreresssssesssssessasessssssesssasssssasens *

Power Steering Belt ..........cccoieiiiiiiiiiineeee, *
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Diagnosis Table .........ccoccvrieiiien e *
Stabilizer Bar and/or Bushing Check .................. *
Strut Assembly CheckK..........cocerviniiiiiiiiieenenns *

Suspension Control Arm/Steering Knuckle

0] =T S *
Suspension Control Arm Bushing Check............ *
Suspension Control Arm Joint Check ................. *
Front Suspension Frame Check ............ccc........ *
Front Suspension Fasteners Check.................... *
Wheel Disc, Nut and Bearing Check................... *
On-vehicle Service.......c.cocrrrmrssnrssnmssnsssannas 3-10
Strut Assembly.......occccveeiicie e, 3-10
Stabilizer Bar and/or Bushings...........cccceeveeenen. *
Wheel Hub and Steering Knuckle........................ *
Suspension Control Arm/Bushing...........cccoevueen. *
Front Suspension Frame ..........ccccoceevvceeeeicineene *
Tightening Torque Specifications................. 3-13
Required Service Material..........c.ccvemrrennsnnsiennans *
£330 TToT T 1IN o Yo | *
REAR SUSPENSION (2WD VEHICLE) ............. 3-14
General Description.........ccoouveeesersnesssssanssnnns 3-15
Construction.........ccceeceeeeieeree e 3-15
[ [T T | 3 ot L= *
Strut Assembly CheckK..........cocvrveeriiieiieiienens *
Stabilizer Bar, Bushing and/or Joint Check......... *
Suspension Knuckle Check ...........cccoooeeneenieennen. *
Control Rod ChecK........cccceevieeiiiieeie e *
Trailing Rod CheckK ........ccoooiiiiiiiiiceececeee *
Suspension Frame, Bushing and Pad
@] =T U S *
Rear Suspension Fasteners .........ccccccceevceeeiiene *
Wheel Disc, Nut and Bearing Check................... *
On-vehicle Service.........cccvrrmrrrsnrssnrssnsssnnnas 3-16
Rear Strut Assembly .........ccccooveviiiericeees 3-16
Stabilizer Bar and/or Bushings...........ccccevveeenen. *
Control RO.......coveeiiieeeiie e e 3-20
Trailing ROd......cceiiii i 3-22
Suspension Frame........c.cccoceeecivececiveeceienn, 3-23
Wheel Hub, Wheel Bearing and Wheel
S, *

KNUCKIE ...t 3-25

Tightening Torque Specifications.................. 3-28
Required Service Material...........cccccveerreernnenne 3-28
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POWER STEERING (P/S) SYSTEM

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

* Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

* Some parts in the Power Steering Gear Box cannot be disassembled or adjusted. For detailed infor-
mation, refer to the description of POWER STEERING GEAR BOX under ON-VEHICLE SERVICE.

* All steering gear fasteners are important attaching parts in that they could affect the performance of
vital parts and systems, and/or could result in major repair expense. They must be replaced with
one of the same part number or with an equivalent part if replacement becomes necessary. Do not
use a replacement part of lesser quality or substitute design. Torque values must be used as speci-
fied during reassembly to assure proper retention of these parts.

* Although the figures in this section show only the left-hand steering vehicle, the same work proce-
dure and data apply to the right-hand steering vehicle.
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Specification and Service Data

Specifications

ltem

Specification

Relieved pressure

8,200 — 8,900 kPa (82 — 89 kg/cm?, 1,189 — 1,290 psi)

Hydraulic pressure
Control

Control device

Flow control valve

Relief valve

Power steering pressure switch

Switch turns on (closes) when the pressure is higher than 2,400

— 3,100 kPa (24 — 31 kg/cm?, 341 — 441 psi). ECM uses this sig-
nal for idle speed control.

Specified fluid

An equivalent of DEXRON®-I1I, DEXRON®-II E or DEXRON®-I|

Fluid capacity of system

LH steering |about 0,86 liters (1.8/1.5 US/Imp pt.)

RH steering | about 0,78 liters (1.6/1.3 US/Imp pt.)

CAUTION:

The value given above is rough amount of fluid in entire system.
Fluid level should be in between “LOWER” and “UPPER” level
marks on fluid reservoir, which means that appropriate amount
of fluid is in it. For details, refer to “Steering Fluid Level Check” in
this section.

Steering Wheel Play

0-30mm(0-1.2in.)

Steering force

Less than 40 N (4.0 kg, 8.8 Ib)
Refer to “Steering Force Check” in this Section.

P/S belt tension

5.5 -8.5 mm (0.22 — 0.33 in.) deflection for vehicle with A/C or
4 —9 mm (0.16 — 0.35 in.) deflection for vehicle without A/C
under 100 N (10 kg, 22 Ib) pressure
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STEERING WHEEL AND COLUMN

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “On-
Vehicle Service” in air bag system section before performing service on or around the air bag sys-
tem components or wiring. Failure to follow WARNINGS could result in unintentional activation of
the system or could render the system inoperative. Either of these two conditions may result in
severe injury.

* The procedures in this section must be followed in the order listed to temporarily disable the air bag
system and prevent false diagnostic codes from setting. Failure to follow procedures could result in
possible air bag system activation, personal injury or otherwise unneeded air bag system repairs.

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application.
If the correct part number fastener is not available, a fastener of equal size and strength (or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above
procedures are not followed, parts or system damage could result.
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On-Vehicle Service
Driver Air Bag (Inflator) Module

WARNING:

When handling an air bag (inflator) module, be sure to
read “Service Precautions” in Section 10B and observe
each instruction. Failure to follow them could cause a
damage to the air bag (inflator) module or result in per-
sonal injury.

REMOVAL

1) Disconnect negative cable at battery.

2) Disable air bag system. Refer to “Disabling Air Bag System”
under “Service Precautions” in Section 10B.

3) Loosen 2 bolts (1) mounting driver air bag (inflator) module
completely.

4) Remove driver air bag (inflator) module (3) from steering
wheel.
5) Disconnect driver air bag (inflator) module connector from
driver air bag (inflator) module as follows.
a) Unlock lock button (4).
b) Disconnect connector.
6) Disconnect horn connector (2).
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INSPECTION

WARNING:

Never disassemble driver air bag (inflator) module or
measure its resistance. Otherwise, personal injury may
result.

CAUTION:

If air bag (inflator) module was dropped from a height of
90 cm (3 ft) or more, it should be replaced.

Check air bag (inflator) module visually and if any of the following
is found, replace it with a new one.
* Air bag (inflator) being deployed
* Trim cover (pad surface) (1) being cracked
* Air bag (inflator) module connector (2) being damaged
* Air bag (inflator) module being damaged or having been
exposed to strong impact (dropped)

INSTALLATION

1) Check that horn wire is connected to horn connector (2)
securely.
2) Connect driver air bag (inflator) module connector (1) to
driver air bag (inflator) module as follows.
a) Connect driver air bag (inflator) module connector.
b) Lock connector with lock button (3).

3) Install driver air bag (inflator) module to steering wheel, tak-
ing care so that no part of wire harness is caught between
them.

4) Make sure that clearance between module and steering
wheel is uniform all the way.

5) Tighten driver air bag (inflator) module mounting bolts (1) to
specified torque.

Tightening torque
Driver air bag (inflator) module mounting bolt
(a) : 9 N-m (0.9 kg-m, 6.5 Ib-ft)

6) Connect negative cable at battery.
7) Enable air bag system. Refer to “Enabling Air Bag System”
under “Service Precautions” in Section 10B.
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Centering Contact Coil

1) Check that front wheels are set at straight-ahead position.
2) Check that ignition switch is at “LOCK” position.

3) Turn contact coil (1) counterclockwise slowly with a light
force till contact coil (1) will not turn any further.

NOTE:

Contact coil (1) can turn about 4 and a half turns at maxi-
mum, that is, if it is at the center position, can turn about
two and a quarter turns both clockwise and counterclock-

wise.

4) From the position where contact coil (1) became unable to
turn any further (it stopped), turn it back clockwise about two
and a quarter rotations and align center mark (2) with align-
ment mark (3).
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FRONT SUSPENSION

NOTE:

 All front suspension fasteners are an important attaching part in that it could affect the performance
of vital parts and systems, and/or could result in major repair expense. They must be replaced with
one of the same part humber or with an equivalent part if replacement becomes necessary. Do not
use a replacement part of lesser quality or substitute design. Torque values must be used as speci-
fied during reassembly to assure proper retention of this part.

* Never attempt to heat, quench or straighten any front suspension part. Replace it with a new part or
damage to the part may result.

* For the descriptions (items) not found in this section, refer to the same section of the Service Man-
ual mentioned in the “FOREWORD” of this manual.

General Description
Construction

[®] 28 N-m (2.8 kg-m) [®) 70 N.m (7.0 kg-m)
10

[®] 45 N-m (4.5 kg-m)

[®] 105 N-m (105 kg-m)

[®] 85 N-m (8.5 kg-m)

2 )

2

[®] 23 N.m (2.3 kg-m)

[®] 20 N-m (9.0 kg-m)

629 [®) 175 N.m (17.5 kg-m)

[®] 23 N-m (2.3 kg-m)

[®] 20 N-m (9.0 kg-m)

[®] 60 N-m (6.0 kg-m)

1. Strut assembly 4. Wheel 7. Drive shaft 10. Rubber cap

2. Stabilizer bar 5. Suspension control arm 8. Tie rod [!] Tightening torque

3. Steering knuckle 6. Vehicle body 9. Brake disc @ Do not reuse.




3-10 FRONT SUSPENSION

On-vehicle Service
Strut Assembly

1. Strut assembly f 6. Strut bearing 11. Strut bracket nut
: Apply grease (99000-25010) to all around bearing.

2. Coil spring 7. Strut support 12. Rubber cap
3. Bump stopper 8. Strut nut m Tightening torque
4. Coil spring lower seat 9. Strut support nut
5. Coil spring upper seat 10. Strut bracket bolt

5 : Insert from vehicle rear side.

REMOVAL
NOTE:

When servicing component parts of strut assembly,
remove rubber cap and then loosen strut nut a little
before removing strut assembly. This will make service
work easier. Note, however, nut must not be removed at
this point.

1) Hoist vehicle, allowing front suspension to hang free.
2) Remove wheel.
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3) Remove brake hose mounting bolt (1) and take off brake
hose (2) and then ABS wheel speed sensor harness (if
equipped) (3) from strut bracket as shown in the figure.

4) Remove strut bracket bolts (4).

5) Remove strut support nuts (1).

NOTE:
Hold strut by hand so that it will not fall off.

6) Remove strut assembly.

DISASSEMBLY

1) With special tool (A) placed to spring as shown, turn special
tool bolts alternately until spring tension is released.
Whether it is released or not can be known by whether strut
turns lightly while strut spring is held stationary.

Special tool
(A) : 09940-71431

WARNING:

Use a commercially available spring compressor and fol-
low the operation procedure described in the Instruction
Manual supplied with that spring compressor.

2) While keeping spring compressed with special tool as shown
above, remove strut nut.

Special tool
(B) : 09900-00411 (Socket)
(C) : 09900-00414 (6 mm)

3) Disassemble strut assembly.
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ASSEMBLY
For assembly, reverse disassembly procedure, noting the follow-
ing instructions.

1) Compress spring with special tool (A) until total length
becomes about 250 mm or 230 mm as shown.

Length “a”: 250 mm (9.8 in.)---For HATCHBACK
230 mm (9.0 in.)---For SEDAN

U: Upper side (large diam.)
L: Lower side (small diam.)

2) Install coil spring lower seat and compressing coil spring,
and mate spring end (2) with stepped part (1) of lower seat
as shown.

3) Install bump stopper and dust cover onto strut rod. For
installing direction, refer to figure under “Strut Assembly”.

4) Pull strut rod as far up as possible and use care not to allow
it to retract into strut.

5) Install spring seat on coil spring and then spring upper seat
(1) aligning “OUT” mark (3) on spring upper seat and center
of strut bracket (2).

6) Install bearing (3), strut support (2) and strut nut (1) in this
sequence.
Tighten strut nut (1) to specified torque.
Tightening torque
Strut nut (a): 70 N-m (7.0 kg-m, 50.5 Ib-ft)

7) Install rubber cap (4).
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Tightening Torque Specifications

. Tightening torque

Fastening part Nem kg-m bt
Strut nut 70 7.0 51.0
Strut bracket nut 105 10.5 76.0
Strut support nut 28 2.8 20.5
Brake hose mounting bolt 23 2.3 17.0
Wheel nut 85 8.5 61.5
Stabilizer bar mounting bracket bolt 23 2.3 17.0
Stabilizer joint nut 50 5.0 36.5
Stabilizer link nut 23 2.3 17.0
Suspension arm ball joint nut 60 6.0 43.5
ABS wheel speed sensor mounting bolt 23 2.3 17.0
Tie rod end castle nut 45 4.5 32.5
Brake caliper bolt 85 8.5 61.5
Control arm bolt 90 9.0 65.0
Mounting member bolt 55 55 40.0
Engine rear mounting nut 45 4.5 33.0
Suspension frame mounting bolt 90 9.0 65.0
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REAR SUSPENSION
(2WD VEHICLE)

NOTE:

* All suspension fasteners are an important attaching part in that it could affect the performance of
vital parts and systems, and/or could result in major repair expense. They must be replaced with
one of the same part number or with an equivalent part if replacement becomes necessary. Do not
use a replacement part of lesser quality or substitute design. Torque values must be used as speci-
fied during reassembly to assure proper retention of this part.

* Never attempt to heat, quench or straighten any front suspension part. Replace it with a new part, or
damage to the part may result.

* For the descriptions (items) not found in this section, refer to the same section of the Service Man-
ual mentioned in the “FOREWORD” of this manual.
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General Description

%[ﬂ 95 N-m (9.5 kg-m)

Construction

[®) 95 N-m (9.5 kg-m)

[®)85 N-m(8.5 kg-m)

[®] 95 N-m (9.5 kg-m)

[!]28 N-m(2.8 kg-m)

[®] 23 N-m (2.3 kg-m)
,[®]90 N-m(9.0 kg-m)

! ~N L7 1
/PS' ©T' :‘“MU\ / | Q\\-\\ 90 N-m(9.0 kg-
8 (‘J ;&’1 'i~' g‘(ﬁ‘;—‘wégjﬁ% : 'kﬁ A (o nmee0 kgm
yi v N -
L\

\[®]90 N-m(9.0 kg-m)

03 [®) 175 N-m(17.5 kg-m) b \ gL -—_-—_“

5
[®}50 N-m(5.0 kg-m)

-

. Vehicle body 5. Control rod [!] Tightening torque

2. Strut assembly 6. Trailing rod @ Do not reuse.

3. Rear knuckle

N

Brake drum

4. Suspension frame 8. Wheel Bearing
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Rear Strut Assembly

On-vehicle Service

S

==

»
%

11[®]28 N.-m(2.8 kg-m)

12 [8]90 N-m(9.0 kg-m)

7 —@ | & —2 [®)70 N-m (7.0 kg-m)

1. Strut upper cap 6. Strut dust cover 11. Strut support nut
2. Strut upper nut 7. Bump stopper 12. Strut bracket nut
3. Strut support 8. Coil spring 13. Strut bracket bolt
: Insert from vehicle front side.
4. Spring upper seat 9. Spring lower seat [!] Tightening torque
5. Spring (rubber) seat 10. Strut
REMOVAL
NOTE:

When servicing component parts of strut assembly,
remove strut upper cap and then loosen strut upper nut a
little before removing strut assembly. This will make ser-
vice work easier. Note, however, nut must not be removed
at this point.

1) Hoist vehicle, allowing rear suspension to hang free.
2) Remove wheel.

3) Remove E-ring (1) securing brake hose.
4) Remove ABS wheel speed sensor harness mounting bolt (if

equipped).
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()

5) Remove strut bracket bolts and nuts. And then take brake
hose off strut bracket using care not to deform brake pipe.

6) Remove seat cushion, seat back, partition front trim and rear
seat back side trim (for sedan model).

7) Remove strut support nuts. (1)
Hold strut by hand so that it will not fall off.
8) Remove strut assembly.

DISASSEMBLY

1) With special tool (A) placed to spring as shown, turn special
tool bolts alternately until spring tension is released.
Whether it is released or not can be known by whether strut
turns lightly while strut spring is held stationary.

Special tool
(A) : 09940-71431

2) While keeping spring compressed with special tool as shown
above, remove strut nut.

Special tool

(A): 09945-26010 (17 mm socket)
(B): 09900-00411 (Socket)

(C): 09900-00414 (6 mm)

3) Disassemble strut assembly.
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ASSEMBLY

1) Compress spring with special tool (A) until total length
becomes about 290 mm or 260 mm as shown.

Length “a”’:290 mm (11.42 in.)---For HATCHBACK
260 mm (10.23 in.)---For SEDAN

A Upper side (small diam.)
B: Lower side (large diam.)

2) Install coil spring lower seat (2) and compressing coil spring,
mate large-dia. spring end with stepped part of lower seat as
shown.

3) Install bump stopper onto strut rod.

4) Instal dust cover onto bump stopper.

| 1. Strut lower seat |

5) Fit coil spring (rubber) seat (2) in coil spring upper seat (1),
making sure that their depth matches all around. No part of
rubber seat should stick out higher than upper seat.

6) Pull strut rod as far up as possible and use care not to allow
it to retract into strut.

7) With “OUT” mark (3) on spring upper seat (1)and the center
of strut bracket (2) aligned, place upper spring seat together
with spring (rubber) seat on coil spring.
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8) Put strut support (2) on spring upper seat (3).
Tighten strut nut (1) to specified torque.

Tightening torque
Strut upper nut (a) : 70 N-m (7.0 kg-m, 51.0 Ib-ft)

9) Loosen and remove special tool (A) from compressing coil
spring. While loosening special tool, recheck that stepped
part of spring seat and spring end are in place to each other
as described in foregoing Step 2).

Also, check to make sure that “OUT” mark on upper seat is
matched with the center of strut bracket as described in Step
7).

INSTALLATION

1) Install strut by reversing REMOVAL Steps 1) — 8). Insert
bracket bolts in such a direction as shown in figure.
2) Torque all fasteners to specification.

Tightening torque
Strut support nuts (a) : 28 N-m (2.8 kg-m, 20.5 Ib-ft)
Strut bracket nuts (b) : 90 N-m (9.0 kg-m, 65.0 Ib-ft)

NOTE:

Do not twist brake hose when installing it. Install E-ring
(1) as far as it fits to bracket as shown.

3) Install strut upper cap (1) in such a direction as shown figure.

[ A Venicle inside |
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Control Rod

4[] 95 N-m (9.5 kg-m)

5 [®] 95 N-m (9.5 kg-m)

J '
11 J’ %
4[®)95 N-m

(9.5 kg-m)

1. Control rod (No.1) 6. No.2 control rod bolt (inner bolt) 11. Joint

2. Control rod (No.2) 7. Control rod washer 12. Stabilizer bar

3. Stabilizer bar link nut 8. Control rod inner nut F: Forward

4. Control rod outer bolt 9. Suspension frame [!] Tightening torque
5. Control rod inner bolt (inner bolt) 10. Suspension frame cap

REMOVAL

1) Hoist vehicle and remove rear wheels.

2) Detach spring end from left side control rod (No.2) (if
equipped with LSPV).

3) Remove stabilizer bar. Refer to “Stabilizer Bar and/or Bush-
ings” in this section.

4) To facilitate toe adjustment after reinstallation, put match
marks (4) on washer (3) and on suspension frame (2).
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5) Remove suspension frame cap (2).

6) Remove control rod (No.2) (4) from suspension frame (1)
and knuckle (5).

7) Remove control rod (No.1) (3) from suspension frame and
knuckle.

INSTALLATION

1) Install control rod (No.1) (1).
a) Install control rod (No.1) (1), setting it so that its welded nut
(8) comes toward the rear.
b) Insert inner bolt (4) and outer bolt (3) from the vehicle front
and tighten them temporarily by hand.
2) Install control rod (No.2) (2).
a) Install control rod (No.2) (2), setting it so that its welded nut
(8) comes toward the front.
b) Insert control rod (No.2) bolt (9) from the vehicle front and
outer bolt (3) from the rear.
c) Install washer (6) with its graduated part facing down.
d) With marks (7) on washer (6) and frame marked before
removal aligned to each other, tighten bolts (3) and nut (5)
temporarily by hand.

[A]: Correct U: Upper side
[B] : Wrong L: Lower side

3) Install LSPV spring to control rod (No.2).
Tighten nut temporarily at this step (if equipped with LSPV).

4) Install stabilizer bar. Refer to “Stabilizer Bar and/or Bushings”
in this section.

Tightening torque

Stabilizer bar mounting bracket bolts (a) : 23 N-m (2.3 kg-
m, 17.0 Ib-ft)

Stabilizer link nuts and joint nuts (b) : 50 N-m (5.0 kg-m,
36.5 Ib-ft)

5) Install wheels and tighten wheel nuts to specified torque.
6) Lower hoist and bounce vehicle up and down to stabilize
suspension.
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7) Tighten control rod bolts and nuts to specified torque with
vehicle weight on suspension.

NOTE:

¢ It is the most desirable to have vehicle off hoist and in
non-loaded condition when tightening them.

¢ Tighten control rod (No.2) inner nut with match marks
(1) aligned.

Tightening torque

Control rod (No.1 and No.2) inner nuts and outer bolts
(c) : 95 N-m (9.5 kg-m, 68.5 Ib-ft)

(d) : 90 N-m (9.0 kg-m, 65.0 Ib-ft)

8) If equipped with LSPV, check and adjust LSPV spring refer-
ring to “LSPV Inspection and Adjustment” and perform “Fluid
Pressure Test” in Section 5.

9) Check rear toe and adjust it as necessary. For check and
adjustment procedures, refer to “Rear Wheel Alignment” in
Section 3.

10) Install suspension frame cap.

Trailing Rod
REMOVAL
1) Hoist vehicle.

2) Detach parking brake cable clamp (2) from trailing rod (1).
3) Remove trailing rod bolts (3) and trailing rod (1).

INSTALLATION

1) Install trailing rod (1) and tighten bolts by hand.

2) Attach parking brake cable clamp (2) to trailing rod.

3) Install wheel and tighten wheel nuts to specified torque.

4) Lower hoist and bounce vehicle up and down to stabilize
suspension.

5) Tighten trailing rod bolts to specified torque with vehicle
weight on suspension.

Tightening torque
Trailing rod bolts (a) : 95 N-m (9.5 kg-m, 68.5 Ib-ft)
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Suspension Frame

[¥] 23 N-m(2.3 kg-m)

3 [®] 90 N-m(9.0 kg-m)

A 4 /
/ [®)95 N-m (9.0 kg-m)
[!] 50 N-m(5.0 kg-m) g g

[®) 95 N-m (9.0 kg-m)

1. Suspension frame 5. Control rod (No.2) F: Forward
2. Suspension frame cap 6. Joint [!] Tightening torque
3. Suspension frame bolt 7. Stabilizer bar
4. Control rod (No.1) 8. Pad
REMOVAL

1) Hoist vehicle and remove rear wheels.
2) Remove muffler referring to Section 6K.

WARNING:

To avoid the danger of being burned, do not touch the
exhaust system when the system is hot. Any service on
the exhaust system should be performed when the sys-
tem has cooled down.

3) Remove stabilizer bar. Refer to “Stabilizer Bar and/or Bush-
ings” in this section.

4) Detach spring end from left side control rod (No.2) (if
equipped with LSPV).
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5) To facilitate toe adjustment after reinstallation, put match
marks (4) on washer (3) and on suspension frame (2).

6) Remove control rod (No.2) (right and left).

7) Remove control rod (No.1) (right and left).

8) Remove suspension frame bolts (2) and suspension frame

(1).

9) Remove suspension frame bushings (1) by using a pipe (2)
whose outer diameter (3) is 37 mm (1.46 in.) and inner diam-
eter (4) is 27 mm (1.06 in.) or more, an appropriate support
(5) and hydraulic press (6).

7. 54 mm (2.13in.) or less
8. 47 mm (1.85in.) or more
9. 38 mm (1.50in.)

10. 25 mm (0.98 in.)

11. 46 mm (1.81in.)

INSTALLATION

1) Press-fit suspension frame bushings (1) by using special
tools (A), (B) and hydraulic press (2).
Special tool

(A) : 09951-16080
(B) : 09940-53111
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Co——7]

f Upward

2) Install suspension frame pads (1) to bushings (2) as shown.
3) Install suspension frame and tighten suspension frame bolts
to specified torque.

Tightening torque
Suspension frame bolts (a) : 90 N-m (9.0 kg-m, 65.0 Ib-ft)

4) Install control rods referring to “Control Rod” in this section.

5) Install stabilizer bar. Refer to “Stabilizer Bar and/or Bushings”
in this section.

6) Install muffler referring to Section 6K.

7) Install wheels and tighten wheel nuts to specified torque.

8) Check rear toe and adjust it as necessary. For check and
adjustment procedures, refer to “Rear Wheel Alignment” in
this section.

Knuckle

REMOVAL

1) Hoist vehicle and remove wheel hub referring to “Wheel Hub,
Wheel Bearing and Wheel Stud” in this section.

2) Remove E-ring (1) securing brake hose.

3) Disconnect brake pipe (1) from wheel cylinder (2) and put
wheel cylinder bleeder plug cap (3) onto pipe to prevent fluid
from spilling.

4) Remove ABS wheel speed sensor from knuckle, if equipped.

5) Remove brake back plate (1) from knuckle.
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6) Loosen control rod outer bolts, trailing rod rear bolt and strut
bracket nuts.

7) Disconnect control rods (No.1 (2) and No.2 (3)) from knuckle
(1).

8) Disconnect trailing rod (4) from knuckle (1).

9) Remove knuckle (2) from strut.

INSTALLATION

1) Install rear knuckle to strut, and connect control rods and
trailing rod to knuckle. At this point, temporarily tighten them
by hand.

2) Tighten strut bracket bolts and nuts to specified torque.

Tightening torque
Strut bracket nuts (a) : 90 N-m (9.0 kg-m, 65.0 Ib-ft)

3) Apply water tight sealant to mating surfaces of brake back
plate and rear knuckle.

“A” : Sealant 99000-31090
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4) Install brake back plate and tighten back plate bolts to speci-
fied torque.

Tightening torque
Back plate bolts (b) : 50 N-m (5.0 kg-m, 36.0 Ib-ft)

5) For ABS equipped vehicle, check to make sure that ABS
wheel speed sensor tooth is free from any metal particles
and install it to knuckle.

6) Connect brake pipe to wheel cylinder and tighten brake pipe
flare nut (1) to specified torque and install bleeder plug cap
(2) taken off from pipe back to bleeder plug.

Tightening torque
Brake pipe flare nut (c) : 16 N-m (1.6 kg-m, 12.0 Ib-ft)

7) Attach brake hose to strut bracket (3) with E-ring (4)
securely.

8) Install wheel hub referring to “Wheel Hub, Wheel Bearing
and Wheel Stud” in this section.

9) Install brake drum referring to “Brake Drum” in Section 5.

10) Fill reservoir with brake fluid and bleed brake system. Refer
to “Air Bleeding of Brake System” in Section 5.

11) Upon completion of all jobs, depress brake pedal with about
30 kg (66 Ibs) load three to five times so as to obtain proper
drum-to-shoe clearance.

Adjust parking brake cable. Refer to “Parking Brake Inspec-
tion and Adjustment” in Section 5.

12) Install wheel and tighten wheel nuts to specified torque.

13) Check to ensure that brake drum is free from dragging and
proper braking is obtained.

14) Lower hoist and bounce vehicle up and down to stabilize
suspension.

15) Tighten control rod outer bolts and trailing rod rear bolt to
specified torque with vehicle weight on suspension. Then
check toe.

Tightening torque
Control rod outer bolts and trailing rod rear bolt
(d) : 95 N-m (9.5 kg-m, 68.5 Ib-ft)

16) Perform brake test (foot brake and parking brake).
17) Check each installed part for fluid leakage.
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Tightening Torque Specifications

. Tightening torque

Fastening part Nemn kg-m ib-ft
Stabilizer bar mounting bracket 23 2.3 17.0
Stabilizer link nut and joint nut 50 5.0 36.5
Control rod outer bolt
Control rod front side inner bolt & nut 95 9.5 68.5
Trailing rod bolt
Control rgd rear side inner bolt & nut 90 9.0 65.0
Suspension frame bolt
Strut support nut 28 2.8 20.5
Strut upper nut 70 7.0 51.0
Strut bracket nut 90 9.0 65.0
Rear spindle nut 175 17.5 126.5
Back plate bolt 50 5.0 36.0
Wheel nut (hub nut) 85 8.5 61.5
Brake pipe flare nut 16 1.6 12.0

Required Service Material
. Recommended SUZUKI product
Material (Part Number) P Use
Brake fluid Indicated on reservoir tank cap or described |* Brake reservoir tank
in owner’s manual of vehicle

Water tight SUZUKI SEALING COMPOUND 366E * Joint seam of knuckle and brake back
sealant (99000-31090) plate




REAR SUSPENSION (4WD VEHICLE) 3-29

REAR SUSPENSION
(4WD VEHICLE)

NOTE:

* All suspension fasteners are an important attaching part in that it could affect the performance of
vital parts and systems, and/or could result in major repair expense. They must be replaced with
one of the same part number or with an equivalent part if replacement becomes necessary. Do not
use a replacement part of lesser quality or substitute design. Torque values must be used as speci-
fied during reassembly to assure proper retention of this part.

* Never attempt to heat, quench or straighten any suspension part. Replace it with a new part, or
damage to the part may result.

* For the descriptions (items) not found in this section, refer to the same section of the Service Man-
ual mentioned in the “FOREWORD” of this manual.
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Construction

General Description

[®] 85 N-m (8.5 kg-m)

10
[!] 6 N-m (0.6 kg-m)

[®]70 N-m (7.0 kg-m)

[®) 28 Nom (2.8 kg-m)

[®] 90 N-m (9.0 kg-m)

[®] 90 N-m (9.0 kg-m)
4

[®] 23 N-m (2.3 kg-m)

_ [®] 95 N-m (9.5 kg-m)

[®)95 N-m (9.5 kg-m)

[®] 50 N-m (5.0 kg-m)
[®)95 N-m (9.5 kg-m)

[®) 95 N-m (9.5 kg-m) [®] 90 N-m (9.0 kg-m)

1. Vehicle body

Trailing rod

11. ABS wheel speed sensor ring (if equipped)

2. Strut assembly

Brake drum

[!] Tightening torque

3. Rear knuckle

Wheel bearing

@ Do not reuse.

4. Suspension frame

Brake back plate

5. Control rod

10.

Drive shaft
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On-vehicle Service

CAUTION:

When hoisting the vehicle by using a floor jack, use care not to apply the floor jack to the rear suspen-
sion frame. For the appropriate lifting point, refer to “Vehicle Lifting Points” in Section 0A.

Rear Suspension Frame

|

X2 |

g
o

/? ) m 2
80 N-m (8.0 kg-m) \
s
[®] 50 N-m (5.0 kg-m) 5
[®] 95 N.m (9.5 kg-m)

[®] 80 N-m (8.0 kg-m)

[®] 90 N-m (9.0 kg-m)

95 N-m (9.5 kg-m)

e
N

<

1. Suspension frame

4. Differential

F: Forward

2. Control rod (No.1)

5. Differential mounting

[!] Tightening torque

3. Control rod (No.2)

6. Differential mounting bracket

REMOVAL

1) Hoist vehicle and remove wheels (right and left).

2) Drain differential oil.

3) Remove rear drive shaft nut of left side.

4) Detach LSPV spring end from left side control rod (No.2) (if
equipped with LSPV).

5) Remove stabilizer bar referring to “Stabilizer Bar And/or
Bushings” in this section.

6) To facilitate toe adjustment after reinstallation, put match
marks (4) on washer (3) and on suspension frame (2) (right
and left).

7) Remove control rod (No.2) (1).

8) Remove control rod (No.1).
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9) Remove left drive shaft from differential and knuckle, and dis-
connect right drive shaft from differential.

1. Used clamp
2. Tire lever

10) To facilitate reinstallation, put match marks (1) on No.2 pro-
peller shaft flange and differential flange. Disconnect No.2
propeller shaft from differential.

11) Remove differential with differential mounting and mounting
bracket from suspension frame.

12) Remove suspension frame from vehicle body.

INSTALLATION

1) Install suspension frame to vehicle body and tighten suspen-
sion frame bolt to specified torque.

Tightening torque
Suspension frame bolts (a) : 90 N-m (9.0 kg-m, 65.0 Ib-ft)

2) Install differential mounting bracket and differential with dif-
ferential mounting to suspension frame.
Tighten each bolt to specified torque referring to Section 7F.

3) Connect No.2 propeller shaft to differential aligning match
marks on flanges. Tighten bolts and nuts to specified torque
referring to Section 4B.

4) Install drive shafts (right and left) referring to “Drive Shaft
Assembly” in Section 4C.

5) Install control rods referring to “Control Rod” in this section.

6) Install stabilizer bar referring to “Stabilizer Bar and/or Bush-
ings” in this section.

7) If equipped with LSPV, check and adjust LSPV spring refer-
ring to “LSPV Inspection and Adjustment” and perform “Fluid
Pressure Test” in Section5.

8) Fill differential oil, referring to Section 7F.

9) Install wheels and tighten wheel nuts to specified torque.
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SECTION 4A

FRONT DRIVE SHAFT

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

CONTENTS
General Description........ccccccvvrvmmrrssemrmsssssssssncens * On-Vehicle Service .......ccccceecrrrrrmmrnssmerrssnenns 4A-2
COMPONENE......cooeiiieeieeie et e * Drive Shaft Assembly..........ccccooivineininnenne 4A-3
(D11 T | 0TS L * Tightening Torque Specification................ 4A-10
Diagnosis Table .......cccccvveeirieineieeecee e * Required Service Material...........cccocuriumnnnnns 4A-10

Drive Shaft Boot Check...........ccovviiiniiinne ¥ SPECial TOOL....oueecurercrrrsesessssesessssssssssssssens 4A-10
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On-Vehicle Service

[A]

[B]

1. Differential side joint for A/T vehi- 9. Differential side joint for LH of M/T vehicle 17. Center shaft
,ﬁ cle ﬁ-l :Apply light black grease included in spare
:Apply orange grease included in part to joint.
spare part to joint.
2. Boot for Differential, transfer or 10. Dynamic damper for A/T 2WD vehicle and 18. Transfer side joint for RH of A/'T 4WD
center shaft side LH of A/T 4WD vehicle E ]-l vehicle
:Apply orange grease included in
spare part to joint.
3. Circlip 11. Dynamic damper for LH of M/T vehicle 19. O-ring
/@'I :Apply grease 99000-25010 to all
round of O-ring.
4. Small boot band 12. Center shaft side joint for RH of M/T vehicle [A] : Tripod type constant velocity joint
ﬁ-l :Apply light black grease included in spare
part to joint.
5. Snap ring 13. Wheel side joint [B] : Double offset type constant velocity
ﬁ-l :Apply black grease included in spare part to joint
joint.
6. Wheel side joint 14. Center shaft support bracket [C]: Center shaft for M/T vehicle
,ﬁ :Apply black grease included in
spare part to joint.
7. Boot for Wheel side 15. Center shaft support bearing m Tightening torque
8. Large boot band 16. Circlip @ Do not reuse.
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Drive Shaft Assembly
REMOVAL
1) Undo caulking (“A”) and remove drive shaft nut (1) and
washer.
2) Hoist vehicle.
3) Remove wheel.
4) Remove engine under covers.
5) Drain transaxle oil or transfer oil.

6) Remove tie rod end split pin (1) and castle nut (2).
7) Disconnect tie rod end (3) from steering knuckle (4) by using

special tool.

Special tool
(A) : 09913-65210

8) [For vehicle without center shaft]
Using tire lever (1), pull out drive shaft joint (2) so as to
release snap ring fitting of joint spline at differential side.

[For vehicle with center shaft]
Using plastic hammer (3), drive out drive shaft joint (2) so as
to release snap ring fitting of joint spline at center shaft.

[A] : Vehicle without center shaft
[B] : Vehicle with center shaft

9) Disconnect front suspension control arm ball stud (1) from
steering knuckle (2) after removing ball stud bolt (3) and nut.
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CAUTION:

To prevent breakage of boots, be careful not to bring
them into contact with other parts, when removing drive
shaft assembly.

10) Remove drive shaft assembly.

11

DI

) [For vehicle with center shaft]
Remove center shaft support bolts (3) and remove center
shaft support (2) with center shaft (1) from differential side

gear.

SASSEMBLY

For tripod joint type drive shaft

1) Remove differential side boot band, then take out tripod joint

housing (1).

2) Remove grease from shaft and take off snap ring (1) by

using special tool.

2 Spider |

Special tool
(A) : 09900-06107
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3) Remove spider (1) by using 3 arms puller (2).

CAUTION:

To prevent any problem caused by washing solution, do
not wash tripod joint except its housing. Degreasing of
tripod joint with cloth is allowed.

4) Remove boot band, then pull out differential side boot from

shaft.
5) Pull out damper through shaft, if equipped.

6) Undo boot bands of wheel side joint boot, then pull out boot
through shaft.

CAUTION:

* Disassembly of wheel side joint is not allowed. If noise
or damage exists in it, replace it as assembly.

¢ Do not disassembile tripod joint spider. If any malcon-
dition is found in it, replace it as differential side joint
assembly.
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[B]

ASSEMBLY
For tripod joint type drive shaft

Judging from abnormality noted before disassembly and what is
found through visual check of component parts after disassembly,
prepare replacing parts and proceed to reassembly.

Make sure that wheel side joint assembly (1) and tripod joint
housing (2) are washed thoroughly and air dried.

Replace boot(s) (3) with new one(s).

CAUTION:

To ensure full performance of joint as designed, be sure
to distinguish between two types of grease in repair set
and apply specified volume to respective joint. Refer to
the followings for identification of the grease.

“A” : Black grease
“B” : Orange grease

Grease volume to be applied

“A”:45-659g (1.6 - 2.3 02)

“B”:90-110 g (3.2 - 3.9 oz) for RH of 4WD vehicle

“B” :100 -120 g (3.5 - 4.2 oz) for 2WD vehicle and LH of
4WD vehicle

[A]l: Wheel side
[B]: Differential side

1) Wash disassembled parts. After washing, dry parts com-
pletely by blowing air.

2) Clean boots with cloth. Do not wash boots in degreaser such
as gasoline or kerosene. etc. Washing in degreaser causes
deterioration of boot.

3) Apply grease to wheel side joint. Use specified grease in
tube in wheel side boot set.
4) Install wheel side boot on shaft.

CAUTION:

* Bend each boot band against forward rotation (A).

* Do not squeeze or distort boot when fastening it with
bands.
Distorted boot caused by squeezing air may reduce its
durability.

5) Fill up boot inside with specified grease and then fasten boot
with bands (1).
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6) Install dynamic damper (1) on drive shaft according to
dimension specified below. (if equipped)

Drive shaft dynamic damper installing position

Position (Distance “a” between
reference position and damper)
RH drive shaft for 2WD |“a” : 369 - 375 mm

vehicle (14.5-14.8in.)

LH drive shaft for 2WD |“a” : 189.5 - 195.5 mm

vehicle and 4WD vehicle |(7.5- 7.7 in.)

Applicable drive shaft

7) Set new differential side small band and new differential side
boot (1) on shaft temporarily.
Apply grease to tripod joint (2). Use specified grease in tube
included in spare parts.

8) Install tripod joint spider (3) on shaft by using special tool
with hammer, directing its chamfered spline toward wheel
side, then fasten it with new snap ring (4).

Special tool
(A) : 09900-06107
(B) : 09941-74910

9) Apply grease to inside of tripod joint housing (1), joint it with
tripod joint and fit boot (2) to tripod joint housing.
After fitting boot, insert screwdriver into boot on tripod joint
housing side and allow air to enter boot so that air pressure
in boot at the joint position shown in next step becomes the
same as atmospheric pressure.
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[B]

10) When fixing boot (1) to tripod joint housing (2) with differen-
tial side big band (3), adjust so that measured dimensions
become as indicated below.

Joint set position when fixing boot

Position (Distance between refer-
Applicable drive shaft |ence position and small boot
band)

2WD vehicle and left “a” : 157.5-167.5 mm
side of 4WD vehicle (6.20 - 6.59 in.)

; ApAR
|

Right side of 4WD “b” : 182.5-192.5 mm
vehicle (7.19-7.58in.)

[A]l: Wheel side
[B]: Differential side

CAUTION:

* Bend each boot band against forward rotation.

* Do not squeeze or distort boot when fastening it with
bands.
Distorted boot caused by squeezing air may reduce its
durability.

INSTALLATION

CAUTION:

¢ To avoid excessive expansion of boot and consequen-
tial disconnection of joint in boot, do not pull differen-
tial side joint housing.

* Protect boots from any damage, preventing them from
unnecessary contact while installing drive shaft.

* Do not hit joint boot with hammer. Inserting joint only
by hands is allowed.

¢ Make sure that differential side joint is inserted fully
and its snap ring is seated as it was.

Install drive shaft assembly by reversing removal procedure and
noting following points.




FRONT DRIVE SHAFT 4A-9

* Do not reuse drive shaft nut (6).
* Do not reuse split pin (11).
* Tighten each bolt and nut to the specified torque.

Tightening torque
Transaxle oil filler/level and drain plugs for M/T vehicle
(a) : 21 N-m (2.1 kg-m, 15.5 Ib-ft)

Transaxle fluid drain plug for A/T vehicle
(b) : 17 N-m (1.7 kg-m, 12.5 Ib-ft)

Transfer oil filler/level and drain plugs for A/T vehicle
(c) : 23 N-m (2.3 kg-m, 17.0 Ib-ft)

Ball stud bolt (d) : 60 N-m (6.0 kg-m, 43.5 Ib-ft)

Tie rod end castle nut
(e) : 35 - 55 N-m (3.5 — 5.5 kg-m, 25.5 — 40.0 Ib-ft)

Drive shaft nut (f) : 175 N-m (17.5 kg-m, 127.0 Ib-ft)
Wheel nut (g) : 85 N-m (8.5 kg-m, 61.5 Ib-ft)

Center shaft support bolts
(h) : 55 N-m (5.5 kg-m, 40.0 Ib-ft)

* Apply sealant to drain plug (1) and filler/level plug (2) for
manual transaxle.

“A” : Sealant 99000-31110

* For A/T 4WD vehicle, apply sealant to drain plug (9) and
filler/level plug (10) for transfer.

“A” : Sealant 99000-31110

* Fill transaxle or transfer with oil as specified referring to Sec-
tion 7A1, 7B1 or 7D.

[A]: For M/T 2WD vehicle

[B]: For A/T vehicle

[C]: For M/T 4WD vehicle

[D]: For A/T 4WD vehicle

[E]: For M/T 2WD vehicle

3. Drain plug for A/T vehicle

Ball stud bolt

Castle nut

Wheel nut

@|N|o| A

Center bearing support bolt
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Tightening Torque Specification

Fastening portion

Tightening torque

(Part Number)

Nem kg-m Ib-ft
Transfer oil filler/level and drain plugs for A/T vehicle 23 2.3 17.0
Transaxle oil filler/level and drain plugs for M/T vehicle 21 2.1 15.5
Transaxle fluid drain plug for A/T vehicle 40 4.0 29.0
Ball stud bolt 60 6.0 43.5
Tie rod end castle nut 35-55 35-55 25.5-40.0
Drive shaft nut 175 17.5 127.0
Wheel nut 85 8.5 61.5
Center shaft support bolts 55 5.5 40.0

Required Service Material
Material Recommended SUZUKI product Use

Lithium grease

SUZUKI SUPER GREASE A

* Center shaft O-ring

(99000-25010)
Sealant SUZUKI BOND NO. 1215 ¢ Qil drain and filler plug for manual
(99000-31110) transaxle or transfer
Special Tool
09900-06107 09900-06108 09913-65210 09941-74910
Snap ring pliers (Open Snap ring pliers (Closing | Tie-rod end remover Bearing installer
type) type)
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SECTION 5

BRAKES

NOTE:

* All front fasteners are important attaching parts in that they could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of
same part number or with an equivalent part if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute design. Torque values must be used as specified
during reassembly to assure proper retention of all parts. There is to be no welding as it may result
in extensive damage and weakening of the metal.

* For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in “FOREWORD” of this manual.

CONTENTS

General Description........cccccvevvcrrssceressssssnssaeens * Air Bleeding of Brake System. ..........cccccceeneennne *

DIiaQgNOSIS ...eeeeeeeeresesesrssssesesssssssessssssasasssssssssaeas 5-2 Front Brake ... 5-4
Road Testing Brakes............ccovveeureerceserrenenennn. * Brake pad..........cooocvviinnii 54
Brake FIUid LEaKS .......ccccccccorrrssssineveerererrrne * Caliper @SSEMDIY..oovvssvomssvvessssssssssssmsssssesesss ;
Substandard or Contaminated Brake diSC .......coooevvviiiiiiecereeeeeee e .
Brake FIUId .........oovrsrsseeeeeeeeeeesssssssneeeseneress e * REAI BIaKE.......covvveenssssssssmssssnsssssssssssnssssssesns ;
Diagnosis Table ..........ccccceeeeeeerereeeeeereeeesreneenns * Brake drum.........ooooviviinins .
Brake Pedal Free Height Inspection ____________ 5-2 Brake shqe ..................................................... .
Brake Pedal |:>|ay Inspection _________________________ 5-2 Wheel cyllnder ................................................ X
Stop Light Switch Adjustment ........................ 5-2 Brake be}ck plate ...ocooeeeiie e, )
Excessive Pedal Travel Inspection ................ 5-3 Master Cyhnt_jer ................ B P RS )
Front Brake Pad Inspection..............cccccvevueun.... * Master cylinder reServoir.............c.oocoeeeeess .
Brake Disc INSPECtioN .........ccccveeeeeereeeeeeeeeenn. * Master cylinder assembly............c..ccoeieveer.s
Parking Brake Inspection and Brake Booster_ ................................................ 5-7*
AQJUSTMENT ... * Brake HOSE/PIP® ........covvevviiiriii .
Booster Operation Inspection...............cccceu...... * Front brake NOSe/PIPe ............cooovvvviinieeinienns .
Fluid Pressure Test (If Equipped Rear_ brake hose/pipe.......ccceevveveeeiccieenieinenne :
WIth LSPV) ..o * Parking brake Cable ........wummiicisissesnn
Master Cylinder and Brake Fluid LSPV (Load Sensing Proportioning .
Level INSPECHON .......vveeeeeeeeeeeeeee e, * Valve) Assembly (If Equipped).............occoevvvvve.
Brake Hose and Pipe Inspection........................ * Required Service Material.........c.cccocerimrssnnssenans *

ON-VEhiCle SOIVICO. e eeeeeeemmmmaes 5-4 £STT=To7 F- 18 I Yo I *
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Diagnosis
Brake Pedal Free Height Inspection

1) Check brake pedal free height.
If it is not within specification, check and adjust following item
2) and 3).

Brake pedal free height “a” from dash silencer
222 — 242 mm (8.74 - 9.53 in.)

2) Check measurement between booster mounting surface and
center of clevis pin hole. When booster push rod clevis has
been reinstalled, it is important that the measurement is
adjusted (refer to “Brake Booster Inspection and Adjust-
ment”).

3) Check stop light switch position. Adjust it if it is out of specifi-
cation.

— pedal for dent
— brake booster for installation
— brake booster push rod for length

Brake Pedal Play Inspection

Pedal play should be within specification below. If out of specifica-
tion, check stop light switch for proper installation position and
adjust if necessary.

Also check pedal shaft bolt and master cylinder pin installation for
looseness and replace if defective.

Brake pedal play
“a”:1-8 mm(0.04 - 0.31in.)

Stop Light Switch Adjustment

Adjustment should be made as follows. Pull up brake pedal
toward you and while holding it there, adjust switch position so
that clearance between end of thread and brake pedal is as spec-
ified. Then lock it by turning clockwise.

Clearance between brake pedal and stop light switch
“a” : 0.5 -1.5 mm (0.02 -0.06 in.)



BRAKES 5-3

Excessive Pedal Travel Inspection

1) Start engine.
2) Depress brake pedal a few times.

3) With brake pedal depressed with approximately 300 N (30
kg, 66 Ibs) load, measure brake pedal to wall (dash panel
silencer) clearance “a”.

If clearance “@” is less than specification, the most possible
cause is either rear brake shoes are worn out beyond limit or
air is in lines.
Should clearance “a” remain less than specification even
after replacement of brake shoes and bleeding of system,
other possible but infrequent cause is malfunction of rear
brake shoe adjusters or booster push rod length out of
adjustment.

— Bleed brake system. Refer to “Air Bleeding of Brake Sys-
tem”.

— Remove brake drums for adjuster inspection. (Refer to

“Rear Brake”.) If defective, correct or replace.

Clearance “a” between brake pedal and dash panel
silencer
over 110 mm (4.33 in.)
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Front Brake

On-Vehicle Service

12 m 22 N-m (2.2 kg-m) for NISSIN made caliper
35 N-m (3.5 kg-m) for other than NISSIN made caliper

5

[A]. Identification mark of NISSIN made caliper 9. Bleeder plug cap
1. Brake caliper carrier 10. Pad spring
2. Boot 11. Anti noise shim
3. Cali Apply small amount of grease (included in spare parts) to
- Laliper mating surfaces of brake pad and pad shim.
4. Disc brake piston 12. Caliper pin bolt
5. Piston seal 13. Brake disc
/il : Apply grease included in spare parts.
’i 6. Cylinder boot 14. Slide pin
: Apply grease included in spare parts. il : Apply grease included in spare parts.
7. Brake pad [!] Tightening torque
8. Bleeder plug

@ Do not reuse.

Brake pad

REMOVAL
1) Loosen wheel nuts and with vehicle lifted up, remove wheels.
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2) Remove caliper pin bolts (1).

3) Remove caliper (1) from caliper carrier (2).

NOTE:

Hang removed caliper (1) with a wire hook (4) or the like
so as to prevent brake hose from bending and twisting
excessively or being pulled.

Don’t operate brake pedal with brake pads removed.

4) Remove brake pads (3).

INSPECTION

Check pad lining for wear. When wear exceeds limit, replace with
new one.

CAUTION:

Never polish pad lining with sandpaper. If lining is pol-
ished with sandpaper, hard particles of sandpaper will be
deposited in lining and may damage disc. When pad lin-
ing requires correction, replace it with a new one.

Brake pad thickness (lining thickness)
Standard : 10 mm (0.40 in.)
Limit : 2 mm (0.08 in.)

NOTE:

When pads are removed, visually inspect caliper for
brake fluid leak. Correct leaky point, if any.

INSTALLATION

1) Before installing brake pad shim, apply small amount of
grease (included in spare parts) to mating surfaces of brake
pad and pad shim.

2) Set brake pad springs (1) and shim (2) and install brake pads

(3).

NOTE:

For right side brake, install pad with wear indicator (4) to
vehicle center side.
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3) Install caliper and tighten caliper pin bolts (1) to specified
torque.

Tightening torque
Caliper pin bolts (a) :
22 N-m (2.2 kg-m, 16.0 Ib-ft) for NISSIN made caliper

35 N-m (3.5 kg-m, 25.5 Ib-ft) for other than NISSIN made
caliper

4) Install wheel and lower lift.

5) Tighten wheel nuts to specified torque.
Tightening torque
Wheel nuts (a) : 85 N-m (8.5 kg-m, 61.5 Ib-ft)

6) After completion of installation, check for brake effective-
ness.
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Brake Booster

NOTE:
The figure shows left-hand steering vehicle.

6 [® 13 N-m (1.3 kg-m)

7 [®) 25 N-m (2.5 kg-m)

10 [®] 13N-m (1.3 kg-m)

1. Booster assembly 5. Clip 9. Brake master cylinder

2. Gasket 6. Nut 10. Master cylinder fixing nut

3. Brake vacuum hose 7. Clevis pin lock nut 11. Brake vacuum pipe

4. Clevis pin 8. Push rod clevis [!] Tightening torque
CAUTION:

Never disassemble brake booster. Disassembly will spoil
its original function. If faulty condition is found, replace it
with new one.

REMOVAL

1) Remove master cylinder assembly (9) from booster (1).
Refer to “Master Cylinder” in this section.
2) Disconnect vacuum hose (3) from booster.
3) [For left-hand steering vehicle with ABS]
Remove brake vacuum pipe (11) from dash panel.
4) [For right-hand steering vehicle]
a) Remove air cleaner case assembly from vehicle body.
b) Support engine with support device.
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c) Loosen right side engine mounting bolt (1) and then remove
engine mounting bracket nuts (2).

d) Remove right side engine mounting bracket from timing
chain cover and move engine in front direction.

5) Remove push rod clevis pin and booster mounting nuts and
then remove booster.

INSTALLATION

1) [For left-hand steering vehicle]

Check and adjust clearance between booster piston rod and
master cylinder piston referring to “Inspection and Adjust-
ment” of “Brake Booster” in this section.

2) Check and adjust distance between booster installation sur-
face (without including packing) and the center of clevis pin
hole referring to “Inspection and Adjustment” of “Brake
Booster” in this section.

3) Install booster (4) to dash panel. Then connect push rod cle-
vis (5) to pedal arm with clevis pin (2) and clip (6).
4) Tighten booster mounting nuts (3) to specified torque.

Tightening torque
Booster mounting nuts (a) : 13 N-m (1.3 kg-m, 9.5 Ib-ft)

5) [For left-hand steering vehicle with ABS]
Install brake vacuum pipe to dash panel.

6) [For right-hand steering vehicle]
a) Install right side engine mounting bracket to timing chain
cover and tighten right side engine mounting bolt and
bracket nuts to specified torque.

Tightening torque

Right side engine mounting bolt
(a) :55 N-m (5.5 kg-m, 40.0 Ib-ft)
Engine mounting bracket nuts
(b) :75 N-m (7.5 kg-m, 54.5 Ib-ft)

b) Remove support device.
c) Install air cleaner case assembly to vehicle body.
7) Install master cylinder assembly to booster referring to “Mas-
ter Cylinder” in this section.
8) Fill reservoir with specified fluid.
9) Bleed air from brake system.

10) Check pedal height and play referring to “Brake Pedal Free

Height Inspection” and “Brake Pedal Play Inspection” in this
section.
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11) Perform brake test and check each installed part for fluid
leakage.

INSPECTION AND ADJUSTMENT
Installation position of push rod

If push rod clevis (1) has been removed, adjust distance between
booster installation surface (without including packing) and the
center of clevis pin hole to standard value “a” and tighten nut (2)
to specified torque.

Distance “a” between center of booster clevis pin hole
and booster surface

Standard:

104.5-105.5 mm (4.11-4.15 in.)---Left-hand steering vehicle
109.5-110.5 mm (4.31-4.35 in.)---Right-hand steering vehi-
cle

Tightening torque
Clevis pin lock nut (a) : 25 N-m (2.5 kg-m, 18.5 Ib-ft)

Clearance Between Booster Piston Rod And Master Cylin-
der Piston

[For left-hand steering vehicle]
a) Set special tool (A) on master cylinder (1) and push pin
head (3) until it contacts piston (2).

Special tool
(A) : 09950-96010

b) Turn special tool upside down and place it on booster (1).
Adjust booster piston rod (2) length until rod end contacts
pin head.

- Clearance “b” (Between special tool and piston rod):
611 6] 0mm (0in.)

— Special tool
(A) : 09950-96010

-

c) Adjust clearance by turning adjusting screw of piston rod.

Special tool
(B) : 09952-16010
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[For right-hand steering vehicle]

NOTE:

Adjustment of clearance between booster piston rod and
master cylinder piston is not necessary.
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SECTION 6

ENGINE GENERAL INFORMATION AND
DIAGNOSIS (M13/M16 ENGINES)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the item with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

Whether the following systems (parts) are used in the particular vehicle or not depends on vehicle
specifications. Be sure to bear this in mind when performing service work.

* EGR valve

» Heated oxygen sensor(s) or CO adjusting resistor

e Three way catalytic converter

¢ Immobilizer indicator lamp

¢ Knock sensor

CONTENTS
General Information..........cccoccrvemrimncsnnssncenssnnaeas * Diagnostic trouble code (DTC) check ............. *
Statement on Cleanliness and Care ................... * Diagnostic Trouble Code (DTC) .
General Information on Engine Service ...ovvinin, * C!earanc_e ........................................................
Precaution on fuel system service................... * Diagnostic trouble code (DTC) table............ 6-3
Fuel pressure relief procedure .............c.......... * Fail-safe table.............ooovi, :
Fuel |eakage check procedure ________________________ * VISU.al msp(.act.lon ...... SETI LA e E LR EPOES
ENgine DiagnosisS ......cccoeureeesreresesreressssasesessanens 6-3 Engine basic iNSpection ... X
General Description ..........cccocoeieeneineeieeneeene * s Eng_ll_neldl:l)ag[noas C@DIE o 6;
: . . : can Tool Data .......cccoererieeiieneiee e -
Icr)r?m%%?l:g el:r)lli%?c? astgi E‘gﬂg)m (Vehicle with N Inspection of ECM and Its Circuits................ 6-12
On-Board Diagnostic System (Vehicle without Component Location........ e, 6-20
Immobilizer Indicator Lamp) * Table A-1 Malfunction Indicator Lamp
Precaution in Diagnosing Trouble ....................* Circuit Check - Lamp Does Not Come "ON"
Engine Diagnostic Flow Table......................... 6-3 ?élz?rgﬂo?n?:ttg OO I)\l 6-21
Customer problem inspection form g o) TS
(€XAMPIL) ..o *

Malfunction indicator lamp (MIL) check........... *
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Table A-2 Malfunction Indicator Lamp

Circuit Check - Lamp Remains “ON” after

Engine Stars ..o 6-22
Table A-3 MIL Check - MIL Flashes at

Ignition Switch ON (Vehicle without

Immobilizer Indicator Lamp).........cccccereeene 6-22
Table A-4 MIL Check - MIL Does Not Flash or
Just Remains ON Even with Grounding
Diagnosis Switch Terminal (Vehicle

without Immobilizer Indicator Lamp) ............. 6-23
Table A-5 ECM Power and Ground Circuit

Check - MIL Does Not Light at Ignition Switch
ON and Engine Doesn’t Start Though It Is
Cranked Up.......ccoeierierneereeee e 6-23
DTC P0105 (DTC No.11) Manifold Absolute
Pressure (MAP) Circuit Malfunction.............. 6-26
DTC P0110 (DTC No.18) Intake Air Temp.

(IAT) Circuit Malfunction ............cccccvrernnnen. 6-29
DTC P0115 (DTC No.19) Engine Coolant
Temperature (ECT) Circuit Malfunction ........ 6-31
DTC P0120 (DTC No.13) Throttle Position

Circuit Malfunction .........oooeemmeeeeeeeeeeeeeees 6-33
DTC P0121 Throttle Position Circuit Range/
Performance Problem.........ccoveeeeeeeieeiinn. 6-35

DTC P0130 (DTC No.14) Heated Oxygen
Sensor (HO2S) Circuit Malfunction

(SENSOI-1) .o 6-37
DTC P0133 Heated Oxygen Sensor

(HO2S) Circuit Slow Response

(SENSOI-1) .o 6-39
DTC P0134 Heated Oxygen Sensor

(HO2S) Circuit No Activity Detected

(SENSOI-1) .o 6-40
DTC P0135 (DTC No.14) Heated Oxygen
Sensor (HO2S) Heater Circuit Malfunction

(SENSOI-1) .o 6-41
DTC P0136 Heated Oxygen Sensor
(HO2S) Circuit Malfunction (Sensor-2) ......... 6-43

DTC P0141 Heated Oxygen Sensor
(HO2S) Heater Circuit Malfunction

(SENSOM-2) .. 6-45
DTC P0171 Fuel System Too Lean.............. 6-47
DTC P0172 Fuel System Too Rich............... 6-47

DTC P0300 Random Misfire Detected

(Misfire Detected at 2 or More Cylinders) ..... 6-51
DTC P0301 Cylinder 1 Misfire Detected........ 6-51
DTC P0302 Cylinder 2 Misfire Detected........ 6-51
DTC P0303 Cylinder 3 Misfire Detected........ 6-51

DTC P0304 Cylinder 4 Misfire Detected........ 6-51
DTC P0325 (DTC No.17) Knock Sensor

Circuit Malfunction .........ccccceeveeeiieesieccee e 6-55
DTC P0335 (DTC No.23) Crankshaft

Position (CKP) Sensor Circuit Malfunction ....6-57
DTC P0340 (DTC No.15) Camshatft

Position (CMP) Sensor Circuit Malfunction....6-60
DTC P0400 Exhaust Gas Recirculation

Flow Malfunction..........cccoecoviviinieiceee e, 6-63
DTC P0420 Catalyst System Efficiency

below Threshold ..........ccccoeeoiiiiiiieiee e, 6-66
DTC P0443 Purge Control Valve Circuit
Malfunction .........ccceveceei e 6-69
DTC P0480 Radiator Cooling Fan Control
System Malfunction ..........ccccecvevvcieeieecceeenee 6-70
DTC P0500 (DTC No.16) Vehicle Speed

Sensor (VSS) Malfunction .........c.cccoeeeeneennene 6-74
DTC P0505 (DTC No.26) Idle Control

System Malfunction ..........cccceevevveiienieeciee e 6-77

DTC P1450 Barometric Pressure Sensor
Low/High INput.........ooieiiiiieece e
DTC P1451 Barometric Pressure Sensor
Performance Problem.............eeceeeeeieeiiieeeieeieennee

Table B-3 Fuel Pressure Check.........cccccceeenuenee. *
DTC P1500 Engine Starter Signal Circuit
Malfunction .........ccceveeeen e 6-79
DTC P1510 ECM Back-Up Power Supply
Malfunction .........ccceveceer e 6-80
DTC P1600 Serial Communication Problem
Between ECM and TCM.........ccccceviviieneene 6-81
DTC P1717 A/T Drive Range (Park/Neutral
Position) Signal Circuit Malfunction................ 6-83
Table B-1 Fuel Injector Circuit Check............ 6-85
Table B-2 Fuel Pump and Its Circuit

(@] =Y SR 6-86

Table B-4 Idle Air Control System Check ......6-88
Table B-5 A/C Signal Circuits Check

(Vehicle With A/C) .....cccvevviiieeeneeceeeee 6-91

Table B-6 Electric Load Signal Circuit

(@] Yo S 6-95

TAble B-7 Radiator Fan Control System

(@] Yo S 6-97

Table B-8 Power Steering Pressure (PSP)

Switch Signal Circuit Check............ccceueeeee. 6-100

Table B-9 Generator Control Signal Circuit

L@ Yo R 6-101
Special TOOoI ......ccccivirirmrirnrnnr e *
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Engine Diagnosis

Engine Diagnostic Flow Table
Diagnostic trouble code (DTC) table

ification for specified time or longer.
(fuel trim toward lean side is large.)

DTC DETECTING ITEM DETECTING CONDITION MIL MIL
NO. (DTC will set when detecting :) (vehicle (vehicle
with immo- | without
bilizer indi- | immobi-
cator lamp) | lizer indica-
tor lamp)
P0105 |Manifold absolute pressure |Low pressure-high vacuum-low voltage 1 driving 1 driving
(No.11) | circuit malfunction (or MAP sensor circuit shorted to ground) cycle cycle
High pressure-low vacuum-high voltage
(or MAP sensor circuit open)
P0110 |Intake air temp. circuit mal- | Intake air temp. circuit low input 1 driving 1 driving
(No.18) |function Intake air temp. circuit high input cycle cycle
PO115 | Engine coolant temp. cir- Engine coolant temp. circuit low input 1 driving 1 driving
(No.19) | cuit malfunction Engine coolant temp. circuit high input cycle cycle
P0120 | Throttle position circuit mal- | Throttle position circuit low input 1 driving 1 driving
(No.13) | function Throttle position circuit high input cycle cycle

P0121 | Throttle position circuit per- | Poor performance of TP sensor 2 driving Not

formance problem cycles applicable

P0130 |HO2S circuit malfunction Min. output voltage of HO2S-higher than 2 driving 1 driving

(No.14) | (Sensor-1) specification cycle cycle
Max. output voltage of HO2S-lower than
specification
P0133 | HO2S circuit slow response | Response time of HO2S-1 output voltage 2 driving Not
(Sensor-1) between rich and lean is longer than spec- cycles applicable
ification.
P0134 | HO2S circuit no activity Output voltage of HO2S-1 fails to go 2 driving 1 driving
detected (Sensor-1) above specification. cycles cycle
(or HO2S-1 circuit open or short)

P0135 |HO2S heater circuit mal- Terminal voltage is lower than specifica- 2 driving 1 driving

(No.14) |function (Sensor-1) tion at heater OFF or it is higher at heater cycles cycle
ON.

P0136 | HO2S circuit malfunction Max. voltage of HO2S-2 is lower than 2 driving Not

(Sensor-2) specification or its min. voltage is higher cycles applicable
than specification

P0141 |HO2S heater circuit mal- Terminal voltage is lower than specifica- 2 driving Not

function (Sensor-2) tion at heater OFF or it is higher at heater cycles applicable
ON. (or heater circuit or short)

P0171 |Fuel system too lean Short term fuel trim or total fuel trim (short | 2 driving Not
and long terms added) is larger than spec- cycles applicable
ification for specified time or longer.

(fuel trim toward rich side is large.)

P0172 |Fuel system too rich Short term fuel trim or total fuel trim (short | 2 driving Not

and long term added) is smaller than spec- cycles applicable
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DTC DETECTING ITEM DETECTING CONDITION MIL MIL
NO. (DTC will set when detecting :) (vehicle (vehicle
with immo- | without
bilizer indi- | immobi-
cator lamp) | lizer indica-
tor lamp)
PO300 |Random misfire detected | Misfire of such level as to cause damage MIL Not
P0301 |Cylinder 1 misfire detected |to three way catalyst flashing applicable
P0302 | Cylinder 2 misfire detected during
P0303 | Cylinder 3 misfire detected misfire
P0304 |Cylinder 4 misfire detected detection
Misfire of such level as to deteriorate emis-| 2 driving Not
sion but not to cause damage to three way cycles applicable
catalyst
P0325 |Knock sensor circuit mal- | Knock sensor circuit low input 1 driving 1 driving
(No.17) |function Knock sensor circuit high input cycle cycle
P0335 | Crankshaft position sensor | No signal for 2 sec. During engine crank- 1 driving 1 driving
(No.23) | circuit malfunction ing cycle cycle
P0340 | Camshaft position sensor | No signal during engine running 1 driving 1 driving
(No.15) |circuit malfunction cycle cycle
P0400 |Exhaust gas recirculation | Excessive or insufficient EGR flow 2 driving Not
flow malfunction detected cycles applicable
P0420 |Catalyst system efficiency |Output waveforms of HO2S-1 and HO2S-2 | 2 driving Not
below threshold are similar. cycles applicable
(Time from output voltage change of
HO2S-1 to that of HO2S-2 is shorter than
specification.)
P0443 |Purge control valve circuit | Purge control valve circuit is open or 2 driving Not
malfunction shorted to ground cycles applicable
P0480 | Radiator fan control circuit | Radiator cooling fan relay terminal voltage | 2 driving Not
malfunction is low when cooling temp. is lower than cycles applicable
specification
PO500 |Vehicle speed sensor mal- | No signal while running in “D” range or 2 driving 1 driving
(No.16) |function during fuel cut at decelerating cycles cycle
PO505 |Idle control system malfunc- | No closed signal to IAC valve is detected 2 driving Not
tion cycles applicable
P0601 |Internal control module Data write error (or check sum error) when | 2 driving 1 driving
(No.71) |memory check sum error | written into ECM cycles cycle
P1450 |Barometric pressure sen- | Barometric pressure is lower or higher 1 driving 1 driving
(No.29) | sor circuit malfunction than specification. (or sensor malfunction) cycle cycle
P1451 |Barometric pressure sen- | Difference between manifold absolute 2 driving Not
sor performance problem | pressure (MAP sensor value) and baro- cycles applicable
metric pressure (barometric pressure sen-
sor value) is larger than specification
during cranking.
P1500 |Starter signal circuit mal- Starter signal is not inputted from engine 2 driving Not
function cranking till its start and after or it is always cycles applicable
inputted
P1510 |ECM backup power source |No backup power after starting engine 1 driving Not
malfunction cycle applicable
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DTC
NO.

DETECTING ITEM DETECTING CONDITION

(DTC will set when detecting :)

MIL
(vehicle
with immo-
bilizer indi-
cator lamp)

MIL
(vehicle
without
immobi-

lizer indica-
tor lamp)

P1600

Serial communication prob-
lem between ECM and
TCM

No signal or check sum error while engine
running

1 driving
cycle

Not
applicable

P1717

AT D-range signal circuit
malfunction

No “D” range (park/neutral position signal)
is inputted while vehicle running

2 driving
cycles

Not
applicable

DTC NO.

DETECTING ITEM

DETECTING CONDITION
(DTC will set when detecting :)

MIL

*P0705

Transmission Range Sensor Circuit Malfunc-
tion

w%¥P0710

Transmission Fluid Temperature Sensor Cir-
cuit Malfunction

*P0715

Input/turbine Speed Sensor Circuit Malfunc-
tion

*P0720

Output Shaft Speed Sensor Circuit Malfunc-
tion

*P0725

Engine Speed Input Circuit Malfunction

*P0741

Torque Converter Clutch System Perfor-
mance or Stuck Off

*P0743

Torque Converter Clutch System Electrical Refer to Section 7B.

*P0748

Pressure Control Solenoid A Electrical

*P0751

Shift solenoid A (No.1)
performance or stuck off

*P0753

Shift Solenoid A (No.1) Electrical

*P0756

Shift solenoid B (No.2)
performance or stuck off

*P0758

Shift Solenoid B (No.2) Electrical

*P0785

Timing solenoid

*P1700

Throttle Position Signal Input Malfunction

*P1702

Internal Control Module Memory Check Some
Error

*P1705

Engine coolant temp. signal input malfunction

*P1730

Engine torque signal circuit malfunction Refer to Section 7B.

*kP1895

TCM to ECM torque reduction circuit malfunc-
tion

P1620
(No.84)

ECU code not registered

P1621
(No.83)

No ECU code transmitted from Immobilizer
Control Module

P1622
(No.82)

Fault in ECM Refer to Section 8G.

P1623
(No.81)

ECU code not matched
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NOTE:

¢ For parenthetic No. in DTC column, it is used for vehicle without immobilizer indication lamp.

e For star (vr) marked items in MIL column, MIL does not light even when DTC is detected. DTC is
erased after turning ignition switch OFF. Bear these in mind when diagnosing troubles.

e DTC No.12 appears when none of the other codes is identified.

* For vehicle with immobilizer indication lamp, star (%) marked DTCs can be read with SUZUKI scan

tool ECM application.
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Scan Tool Data

As the data values given below are standard values estimated on the basis of values obtained from the normally
operating vehicles by using a scan tool, use them as reference values. Even when the vehicle is in good condi-
tion, there may be cases where the checked value does not fall within each specified data range. Therefore,
judgment as abnormal should not be made by checking with these data alone.

Also, conditions in the table below that can be checked by the scan tool are those detected by ECM and output
from ECM as commands and there may be cases where the engine or actuator is not operating (in the condi-
tion) as indicated by the scan tool. Be sure to use the timing light to check the ignition timing.

NOTE:

* With the generic scan tool, only star (%) marked data in the table below can be read.

¢ The triangle (A) marked data in the table below can not be read for vehicle without immobilizer indi-
cator lamp.

* When checking the data with the engine running at idle or racing, be sure to shift M/T gear to the
neutral gear position and A/T gear to the “Park” position and pull the parking brake fully. Also, if
nothing or “no load” is indicated, turn OFF A/C, all electric loads, P/S and all the other necessary
switches.

SCAN TOOL DATA

VEHICLE CONDITION

NORMAL CONDITION/
REFERENCE VALUES

FUEL SYSTEM B1

At specified idle speed after warming up

CLOSED (closed loop)

(FUEL SYSTEM STATUS)

CALC LOAD At specified idle speed with no load after 3-9%
(CALCULATED LOAD warming up

VALUE) At 2500 r/min with no load after warming up 12-17%
COOLANT TEMP. At specified idle speed after warming up 80 -100°C, 176 — 212°F
(ENGINE COOLANT

TEMP.)

SHORT FT B1 At specified idle speed after warming up — 20— +20%
(SHORT TERM FUEL

TRIM)

LONG FT B1 At specified idle speed after warming up —-15-+15%
(LONG TERM FUEL TRIM)

MAP At specified idle speed with no load after 24 — 37 kPa,

(INTAKE MANIFOLD
ABSOLUTE PRESSURE)

warming up

180 — 280 mmHg

ENGINE SPEED At idling with no load after warming up Desired idle speed
+50 r/min

VEHICLE SPEED At stop 0 km/h, 0 MPH

IGNITION ADVANCE At specified idle speed with no load after 1.3L:8-15°BTDC

(IGNITION TIMING
ADVANCE FOR NO.1 CYL-

warming up

1.6L:5-15°BTDC

INDER)
INTAKE AIR TEMP. At specified idle speed after warming up Ambient temp. :
+30°C
-5°C
MAF At specified idle speed with no load after 1 —4 gm/sec
(MASS AIR FLOW RATE) |warming up
At 2500 r/min with no load after warming up 4 — 9 gm/sec




6-8 ENGINE GENERAL INFORMATION AND DIAGNOSIS (M13/M16 ENGINES)

SCAN TOOL DATA VEHICLE CONDITION NORMAL CONDITION/
REFERENCE VALUES

THROTTLE POS Ignition switch | Throttle valve fully closed 7-18%
(ABSOLUTE THROTTLE |ON/engine Throttle valve fully open 70 —90%
POSITION) stopped
02S B1 S1 At specified idle speed after warming up 0-095V
(HEATED OXYGEN SEN-
SOR-1)
02SB1 S2 When engine is running at 2000 r/min. for 3 0-095V
(HEATED OXYGEN SEN- | min or longer after warming up.
SOR-2)
DESIRED IDLE At idling with radiator cooling fan stopped 1.3L MT : 700 r/min

(DESIRED IDLE SPEED)

and all electrical parts turned OFF after
warming up, M/T at neutral, A/T at “P” range

1.6L MT : 660 r/min
1.6L AT : 700 r/min

TP SENSOR VOLT Ignition switch | Throttle valve fully closed More than 0.2 V
(THROTTLE POSITION ON/engine Throttle valve fully open Less than 4.8 V
SENSOR OUTPUT VOLT- |stopped
AGE)
INJ PULSE WIDTH At specified idle speed with no load after 2.0 -4.0 msec.
(FUEL INJECTION PULSE | warming up
WIDTH) At 2500 r/min with no load after warming up 2.0 — 3.6 msec.
IAC FLOW DUTY At idling with no load after warming up 5-25%
(IDLE AIR CONTROL
FLOW DUTY)
TOTAL FUEL TRIM At specified idle speed after warming up — 35— +35%
BATTERY VOLTAGE Ignition switch ON/engine stop 10-14V
CANIST PRG DUTY - 0—-100%
(EVAP CANISTER PURGE
FLOW DUTY)
CLOSED THROT POS Throttle valve at idle position ON
(CLOSED THROTTLE Throttle valve opens larger than idle posi- OFF
POSITION) tion
FUEL CUT When engine is at fuel cut condition ON
Other than fuel cut condition OFF
RADIATOR FAN Ignition switch | Engine coolant temp. : OFF
(RADIATOR FAN CON- ON Lower than 95°C (203°F)
TROL RELAY) Engine coolant temp. : ON
97.5°C (208°F) or higher
ELECTRIC LOAD Ignition switch ON/Headlight, small light OFF
and rear window defogger all turned OFF
Ignition switch ON/Headlight, small light or ON
rear window defogger turned ON
A/C SWITCH Ignition switch | A/C switch and blower ON
turned ON motor switch turned ON
A/C switch and/or blower OFF
motor switch turned OFF
PNP SIGNAL (PARK/NEU- | Ignition switch | Selector lever in “P” or “N” P/N Range
TRAL POSITION SIGNAL) |ON position
A/T only Selector lever in “R”, “D”, D Range

“2” or “L” position
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SCAN TOOL DATA VEHICLE CONDITION NORMAL CONDITION/
REFERENCE VALUES
EGR VALVE At specified idle speed after warming up 0%
A FUEL TANK LEVEL - 0—-100%
BAROMETRIC PRESS - Display the barometric pres-
sure
FUEL PUMP Within 3 seconds after ignition switch ON or ON
engine running
Engine stop at ignition switch ON. OFF
BRAKE SW Ignition switch | Brake pedal is depressing ON
ON Brake pedal is releasing OFF
PSP SWITCH (POWER Engine run- steering wheel at straight OFF
STEERING PRESSURE ning at idle ahead position
SWITCH) speed steering wheel turned to ON
the right or left as far as it
stop
A/C COND FAN (if Engine running | Blower motor switch and ON
equipped with A/C) A/C switch turned ON /
ECT over 110°C, 230°F
Blower motor switch and/ OFF
or A/C switch turned OFF
A/C PRESSURE SW (if Ignition switch turned ON ON
equipped with A/C)
BLOWER FAN Ignition switch | Blower fan switch: 2nd ON
ON speed position or more
Blower fan switch: under OFF
2nd speed position
A/C MAG CLUTCH (if Engine running | A/C switch and blower ON
equipped with A/C) motor switch turned ON
A/C switch and blower OFF
motor switch turned OFF

SCAN TOOL DATA DEFINITIONS :

FUEL SYSTEM (FUEL SYSTEM STATUS)

Air/fuel ratio feedback loop status displayed as either open or closed loop. Open indicates that ECM ignores
feedback from the exhaust oxygen sensor.

Closed indicates final injection duration is corrected for oxygen sensor feedback.

CALC LOAD (CALCULATED LOAD VALUE, %)

Engine load displayed as a percentage of maximum possible load. Value is calculated mathematically using the
formula : actual (current) intake air volume + maximum possible intake air volume x 100%.

COOLANT TEMP. (ENGINE COOLANT TEMPERATURE, °C, °F)

It is detected by engine coolant temp. sensor

SHORT FT B1 (SHORT TERM FUEL TRIM, %)

Short term fuel trim value represents short term corrections to the air/fuel mixture computation. A value of 0 indi-
cates no correction, a value greater than 0 means an enrichment correction, and a value less than 0 implies an
enleanment correction.
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LONG FT B1 (LONG TERM FUEL TRIM, %)

Long term fuel trim Value represents long term corrections to the air/fuel mixture computation. A value of 0 indi-
cates no correction, a value greater than 0 means an enrichment correction, and a value less than 0 implies an
enleanment correction.

MAP (INTAKE MANIFOLD ABSOLUTE PRESSURE, kPa, inHg)
It is detected by manifold absolute pressure sensor and used (among other things) to compute engine load.

ENGINE SPEED (rpm)
It is computed by reference pulses from crankshaft position sensor.

VEHICLE SPEED (km/h, MPH)
It is computed based on pulse signals from vehicle speed sensor.

IGNITION ADVANCE (IGNITION TIMING ADVANCE FOR NO.1 CYLINDER, °)

Ignition timing of NO.1 cylinder is commanded by ECM. The actual ignition timing should be checked by using
the timing light.

INTAKE AIR TEMP. (°C, °F)

It is detected by intake air temp. sensor and used to determine the amount of air passing into the intake manifold
as air density varies with temperature.

MAF (MASS AIR FLOW RATE, gm/s, Ib/min)

It represents total mass of air entering intake manifold which is computed based on signals from MAP sensor,
IAT sensor, TP sensor, etc.

THROTTLE POS (ABSOLUTE THROTTLE POSITION, %)

When throttle position sensor is fully closed position, throttle opening is indicated as 0% and 100% full open
position.

OXYGEN SENSOR B1 S1 (HEATED OXYGEN SENSOR-1, V)
It indicates output voltage of HO2S-1 installed on exhaust manifold (pre-catalyst).

OXYGEN SENSOR B1 S2 (HEATED OXYGEN SENSOR-2, V)

It indicates output voltage of HO2S-2 installed on exhaust pipe (post-catalyst). It is used to detect catalyst dete-
rioration.

DESIRED IDLE (DESIRED IDLE SPEED, rpm)

The Desired Idle Speed is an ECM internal parameter which indicates the ECM requested idle. If the engine is
not running, this number is not valid.

TP SENSOR VOLT (THROTTLE POSITION SENSOR OUTPUT VOLTAGE, V)
The Throttle Position Sensor reading provides throttle valve opening information in the form of voltage.

INJ PULSE WIDTH (FUEL INJECTION PULSE WIDTH, msec.)

This parameter indicates time of the injector drive (valve opening) pulse which is output from ECM (but injector
drive time of NO.1 cylinder for multiport fuel injection).

IAC FLOW DUTY (IDLE AIR (SPEED) CONTROL DUTY, %)

This parameter indicates current flow time rate within a certain set cycle of IAC valve (valve opening rate) which
controls the amount of bypass air (idle speed).

TOTAL FUEL TRIM (%)

The value of Total Fuel Trim is obtained by putting values of short Term Fuel Trim and Long Term Fuel Trim
together. This value indicates how much correction is necessary to keep the air/fuel mixture stoichiometrical.
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BATTERY VOLTAGE (V)
This parameter indicates battery positive voltage inputted from main relay to ECM.

CANIST PURGE DUTY (EVAP CANISTER PURGE FLOW DUTY, %)

This parameter indicates valve ON (valve open) time rate within a certain set cycle of EVAP purge solenoid
valve which controls the amount of EVAP purge.

0% means that the purge valve is completely closed while 100% is a fully open valve.

CLOSED THROTTLE POSITION (ON/OFF)

This parameter will read ON when throttle valve is fully closed, or OFF when the throttle is not fully closed.

FUEL CUT (ON/OFF)

ON : Fuel being cut (output signal to injector is stopped)

OFF : Fuel not being cut

RADIATOR FAN (RADIATOR FAN CONTROL RELAY, ON/OFF)

ON : Command for radiator fan control relay operation being output.

OFF : Command for relay operation not being output.

ELECTRIC LOAD (ON/OFF)

ON : Headlight, small light or rear window defogger ON signal inputted.

OFF : Above electric loads all turned OFF.

A/C SWITCH (ON/OFF)

ON : A/C switch and blower motor switch ON signal inputted.

OFF : A/C switch or blower motor switch ON signal not inputted.

FUEL TANK LEVEL (%)

This parameter indicates approximate fuel level in the fuel tank. As the detectable range of the fuel level sensor
is set as 0 to 100%, however, with some models whose fuel tank capacity is smaller, the indicated fuel level may
be only 70% even when the fuel tank is full.

PNP SIGNAL (PARK/NEUTRAL POSITION SIGNAL, P/N RANGE or D RANGE)

It is detected by signal from TCM.

D range : AT is in “R”, “D”, “2” or “L” range.

P/N range : A/T is in “P” or “N” range or the above signal is not inputted from TCM.

EGR VALVE (%)

This parameter indicates opening rate of EGR valve which controls the amount of EGR flow.

PSP SWITCH (POWER STEERING PRESSURE SWITCH) (ON/OFF)
ON : PSP switch detected P/S operation. (high PS pressure)

OFF : PSP switch not detected P/S operation.

A/C COND FAN (ON/OFF)

ON : Command for operation being output.

OFF : Command operation not being output.

A/C PRESSURE SW (ON/OFF)

ON : A/C pressure switch not detected insufficient refrigerant amount.
OFF : A/C pressure switch detected insufficient refrigerant amount.
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Inspection of ECM and Its Circuits

ECM and its circuits can be checked at ECM wiring couplers by
measuring voltage, pulse signal and resistance.

CAUTION:

ECM cannot be checked by itself. It is strictly prohibited
to connect voltmeter or ohmmeter to ECM with coupler
disconnected from it.

VOLTAGE CHECK

1) Remove ECM (1) from vehicle body referring to Section 6E.
2) Check voltage at each terminal of couplers (2) connected.

NOTE:

¢ As each terminal voltage is affected by the battery volt-
age, confirm that it is 11 V or more when ignition
switch is ON.

¢ Pulse signal cannot be measured by voltmeter. It can
be measured by oscilloscope.

Tl Tca131p) | . G04 (24P) G03 (17P)
ofsf7[e]s[a]s] [2]1||[z]e][s]4]3] [2]1]|l6I514[3]2]"]
21 [20[19[18]17[16[15[14]13]12]11 [10]||[16]15[ 14[ 13[12]11[10] 9 | 8 ||[[12[11[10] 9[8[ 7
31 [30[29 |_| 28]27 |_| 26[25[24[23[22]||[24] 23 22|_| 21]20[10[18] 17 |(|[1z]16 |_| 15[14]13 /
;
1

~

1. ECM
2. ECM couplers (Viewed from harness side)
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TERMINAL CIRCUIT NORMAL CONDITION
NO. VOLTAGE
1 [Ground Below 0.3 V |Ignition switch turned ON
2 |Ground Below 0.3V |Ignition switch turned ON
3 |Ground Below 0.3 V |Ignition switch turned ON
4 | EVAP canister purge valve 10—-14V |Ignition switch ON
5 | Power steering pressure switch 10—-14V |Ignition switch ON
(if equipped) 0-1.5V | With engine running at idle, turning
steering wheel to the right or left as far
as it stops, repeating it a few times
6 |ldle air control valve 0-1.5V |Engine running at idling with after warm-
T ing up.
10-14V | (Output signal is active low duty pulse.
Duty ratio varies as engine load and
desired idle speed.)
7 |Heater of HO2S-1 10—-14V |Ignition switch ON
(Vehicle with EGR) 0-1V Engine running at idling with after warm-
T ing up.
10—-14V | (Output signal is active low duty pulse.
Duty ratio varies as engine condition.)
8 |Fuel injector No.4 10—-14V |Ignition switch ON
0-0.6V |Engine running.
T (Output signal is active low pulse. Pulse
10-14V |frequency varies depending on engine
C41
speed.)
9 |Fuel injector No.1 10—-14V |Ignition switch ON
0-0.6V |Engine running.
T (Output signal is active low pulse. Pulse
10-14V |frequency varies depending on engine
speed.)
10 | Sensor ground Below 0.3V |Ignition switch turned ON
11 | Camshaft position (CMP) sensor 0-0.5V |Engine running at idling with after warm-
T ing up.
4-6V (Pulse frequency varies depending on
engine speed. (6 pulses are generated
par 1 camshaft revolution.))
12 | Generator control signal Min. 4.8V |Ignition switch ON
13 |Heated oxygen sensor-1 Refer to DTC P0130 diag. flow table
(Vehicle with EGR system)
CO adjusting resistor (if equipped) — —
14 | Engine coolant temperature (ECT) | 1.75—-2.1 V |Ignition switch turned ON at ECT 40°C
sensor (104°F)
0.67 —0.84 V | Ignition switch turned ON at ECT 80°C
(176°F)
0.32 - 0.41 V |Ignition switch turned ON at ECT 110°C
(230°F)
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TERMINAL CIRCUIT NORMAL CONDITION
NO. VOLTAGE
15 |Intake air temperature (IAT) sensor | 3.18 — 3.67 V |Ignition switch turned ON at IAT 0°C
(32°F)
1.34 - 1.63 V |Ignition switch turned ON at ECT 40°C
(104°F)
0.47 —0.59 V | Ignition switch turned ON at ECT 80°C
(176°F)
16 | Throttle position sensor 0.2—-1.0V |Ignition switch ON
Throttle valve at idle position
2.8—-4.8YV |Ignition switch ON
Throttle valve at full open position
17 | EGR valve (stepper motor coil 3) 10-14V |Ignition switch ON
18 |EGR valve (stepper motor coil 1) 0-1V Ignition switch ON
19 |Ignition coil No.2 0-1V Ignition switch turned ON
0-0.6V |Engine running.
™ (Output signal is active high pulse. Pulse
4-6V frequency varies depending on engine
speed.)
20 | Ignition coil No.1 0-1V Ignition switch turned ON
0-0.6V |Engine running.
T (Output signal is active high pulse. Pulse
4-6V frequency varies depending on engine
speed.)
21 | Fuel injector No.2 10—-14V |lIgnition switch ON
0-0.6V |Engine running.
Ca1 ™ (Output signa! is active Iqw pulse. Rulse
10-14V |frequency varies depending on engine
speed.)
22 |5V power source for sensors 4.75-5.25V |Ignition switch ON
23 | Crank shaft position (CKP) sensor 0-0.5V |Engine running at idling with after warm-
TN ing up.
4-6V (Signal from sensor is pulse. Pulse fre-
guency varies depending on engine
speed. (30 pulses are generated par 1
crankshaft revolution.))
24 | Fuel pump relay 0-1V For 2 seconds after ignition switch ON
10—-14V | After the time shown above
25 | Knock sensor (vehicle with EGR) 2.1-29V |[Ignition switch ON
26 |Manifold absolute pressure sensor | 3.3—-4.0V |Ignition switch ON and Barometric
pressure : 100 kPa (760 mmHg)
27 |Diag. switch terminal 4-6V Ignition switch ON
(vehicle without immobilizer)
28 |EGR valve (stepper motor coil 4) 0-1V Ignition switch ON
29 |EGR valve (stepper motor coil 2) 10—-14V |lIgnition switch ON
30 |Engine start switch 6—-12V | While engine cranking
(Engine start signal) ov Other than above
31 |Fuel injector No.3 10—-14V |Ignition switch ON
0-0.6V |Engine running.
T (Output signal is active low pulse. Pulse
10-14V |frequency varies depending on engine

speed.)
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TERMINAL CIRCUIT NORMAL CONDITION
NO. VOLTAGE
1 | A/C compressor relay (if equipped) 0-1V Engine running and A/C operated
10—-14V | Engine running and A/C not oper-
ated
2 | Stop lamp switch ov Ignition ON and stop lamp switch
OFF
10—-14V |Ignition ON and stop lamp switch
ON
3 |Radiator fan relay No.2 and No.3 10—-14V |Ignition switch ON and Engine cool-

ant temp. : 100°C (212°F) or lower
0-1V Ignition switch ON and Engine cool-
ant temp. : 102.5°C (216.5°F) or

higher
4 |Heater of HO2S-2 (if equipped) 10-14V |Ignition switch ON
0-1V Engine running at idling with after
warming up.
5 | Power source 10—-14V |Ignition switch ON
6 |Power source 10—-14V |lIgnition switch ON

7 | A/C triple pressure switch (if equipped) 0-1V A/C refrigerant pressure below 1500
kpa, 15 kg/cm?, 23 psi.

10-14V | A/C refrigerant pressure 1500 kpa,
15 kg/cm?, 23 psi or more.

G04 8 | Engine coolant temp. signal for TCM 10-14V |Ignition switch ON
(A/T) 0-1V Engine running at idling.
T (Output signal is active low duty
8—-14V |pulse. Duty ratio varies depending
on ECT.

Duty ON time : 850 ms (20°C, 68°F)
1450 ms (80°C, 176°F))

9 | A/C condenser fan relay (if equipped) 0-1V Engine running and A/C operated
10—-14V | Engine running and A/C not oper-
ated
10 |Main relay 10—-14V |lgnition switch OFF

0.4—-1.5V |Ignition switch ON

11 | A/C evaporator inlet temperature sensor | 3.3 -3.8V |Ignition switch turned ON at A/C
(if equipped) evaporator inlet temperature 0°C
(82°F)

25-29V |[Ignition switch turned ON at A/C
evaporator inlet temperature 15°C
(59°F)

1.9-23V |lIgnition switch turned ON at A/C
evaporator inlet temperature 25°C
(77°F)

12 |Blank - -

13 |Heated oxygen sensor-2 (if equipped) | Refer to DTC 0130 diag. flow table
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TERMINAL CIRCUIT NORMAL CONDITION
NO. VOLTAGE
14 | A/C evaporator outlet temperature sen- | 3.3—-3.8V |Ignition switch turned ON at A/C
sor (if equipped) evaporator outlet temperature 0°C
(32°F)
25-2.9V |Ignition switch turned ON at A/C
evaporator outlet temperature 15°C
(59°F)
1.9-2.3V |Ignition switch turned ON at A/C
evaporator outlet temperature 25°C
(77°F)
15 | Test switch terminal 4-6V Ignition switch turned ON
(vehicle without immobilizer)
16 | A/C switch (if equipped) 10-14V |lIgnition switch turned ON and A/C
switch or blower motor switch turned
OFF
0-2V Ignition switch turned ON and A/C
switch and blower motor switch
turned ON (at second speed posi-
tion)
Go4 17 | Electric load signal (+) oV Ignition switch ON
Small light and rear defogger OFF
10—-14V |lIgnition switch ON
Small light or rear defogger ON
18 | Radiator fan relay No.1 10—-14V |Ignition switch ON and Engine cool-
ant temp. : 95°C or lower (203°F)
0-1V Ignition switch ON and Engine cool-
ant temp. : 97.5°C or higher (208°F)
19 | Immobilizer indicator lamp 0-1V Ignition switch ON
(vehicle with immobilizer) 10-14V | When engine running
20 |Sensor ground Below 0.3 V |Ignition switch turned ON
21 |Blank - -
22 |Blank - -
23 | Ignition switch 10—-14V |lIgnition switch ON
24 | Vehicle speed sensor 0-1V Vehicle running.
T (Signal from sensor is pulse. Pulse
4-6V frequency varies depending on vehi-

cle speed. (2590 pulses are gener-
ated par 60 km/h, 37.5 mi/h.))
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TERMINAL CIRCUIT NORMAL CONDITION
NO. VOLTAGE
1 | Tachometer 0-1V Ignition switch ON
0-1V While engine running.
™ Output signal is pulse. (Pulse fre-
8—14V |quency varies depending on engine
speed. (3000 r/min=100 Hz)

2 |Blank — -

3 |Blank — -

4 | A/C compressor operation signal (if 0-1V Engine running and A/C operated

equipped) 6—-10V Engine running and A/C not operated

5 | Engine torque signal for TCM (A/T) 9-13V Ignition switch ON

0-1V Engine running at after warming up.
™ (Output signal is 128 Hz low duty
9-13V pulse. Duty ratio varies depending on
engine torque)

6 |D-range ID-up signal (A/T) 0-1V Ignition switch turned ON and trans-
mission select lever in “P” or “N”
range.

10—-14V |lIgnition switch turned ON and trans-
mission select lever in “R” or “D”, “2”
or “L” range.

7 | Malfunction indicator lamp 0-1V Ignition switch ON

Go3 10—-14V | When engine running

8 |Data link connector (SUZUKI serial 4-6V Ignition switch ON

data line) (Vehicle with immobilizer)

9 |Engine coolant temp. signal for meter 0-1V Ignition switch turned ON.

T (Output signal is active low duty pulse.
10—-14V |Duty ratio varies depending on ECT.)
40°C = 10% ON duty
120°C = 90% ON duty

10 |Electric load signal (-) 4-14V Ignition switch turned ON and blower
motor switch turned to 1st speed posi-
tion or OFF

0-2V Ignition switch turned ON and blower
motor switch turned to 2nd speed
position or more.

11 | Power source for back-up 10—14V | Anytime

12 | Torque control input signal (A/T) 10—-14V |Ignition switch ON

0-1V Vehicle running at after warming up.
T (Signal from TCM is 100 Hz low duty
4-6V pulse. Pulse generated time is shifting
time when transmission gear is shifted
by TCM.)
13 |Data link connector 10—-14V |Ignition switch ON
(K'line of ISO 9141)
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TERMINAL CIRCUIT NORMAL CONDITION
NO. VOLTAGE
14 | Throttle opening signal for TCM (A/T) 0-0.6V [Ignition switch turned ON.
™ (Output signal is 128 Hz active low
8—12V |duty pulse. Duty ratio varies as throttle
valve is opened gradually.)
Throttle opening 0%=0.78 ms ON duty
Throttle opening 100% = 6.24 ms ON
duty
G03 15 | Fuel level sensor (gauge) 0-2V Ignition ON and fuel tank fully filled
(vehicle with heated oxygen sensor2) | 4.5-7.5V |Ignition ON and fuel tank emptied
16 |Blank - —
17 | Serial data for TCM (A/T) 0-1V Ignition switch ON
T (Output signal is active low duty pulse.
10-14V |Pulse is generated from ECM and
TCM each other.)
Monitor output (without immobilizer) 10-14V |lIgnition switch ON
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Resistance Check

OFF.

1) Disconnect ECM couplers from ECM with ignition switch

CAUTION:

or ohmmeter.

Never touch terminals of ECM itself or connect voltmeter

connected.

2) Check resistance between each terminal of connectors dis-

CAUTION:

side of coupler.

temperature is 20°C (68°F).

¢ Be sure to connect ohmmeter probe from wire harness

* Be sure to turn OFF ignition switch for this check.
¢ Resistance in table below represents that when parts

1. ECM coupler disconnected
2. Ohmmeter

TERMINALS CIRCUIT STANDARD
RESISTANCE
C41-7 to G04-23 HO2S-1 heater (if equipped) 50-10Q
G04-4 to G04-23 HO2S-2 heater (if equipped) 12.0-17Q
C41-9 to G04-5/6 No.1 injector 11.3-17Q
C41-21 to G04-5/6 No.2 injector 11.3-17Q
C41-31 to G04-5/6 No.3 injector 11.3-17Q
C41-8 to G04-5/6 No.4 injector 11.3-17Q
C41-18 to G04-5/6 EGR valve (stepper motor coil 1) (if equipped) 20-27Q
C41-29 to G04-5/6 EGR valve (stepper motor coil 2) (if equipped) 20-27Q
C41-17 to G04-5/6 EGR valve (stepper motor coil 3) (if equipped) 20-27Q
C41-28 to G04-5/6 EGR valve (stepper motor coil 4) (if equipped) 20-27Q
C41-4 to G04-5/6 EVAP canister purge valve 30-37Q
C41-24 to G04-23 Fuel pump relay 56 - 151 Q
G04-1 to G04-23 A/C compressor relay 56 — 151 Q
G04-9 to G04-23 A/C condenser fan relay 56 - 151 Q
G04-18 to G04-23 Radiator fan relay 1 56 — 151 Q
G04-10 to GO3-11 Main relay 56 - 151 Q
C41-1 to Body ground | Ground Continuity (below 1.5 Q)
C41-2 to Body ground | Ground Continuity (below 1.5 Q)
C41-3 to Body ground | Ground Continuity (below 1.5 Q)
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Component Location

=X
BI//\\\

1. TP sensor 10. Radiator fan control relay No.2 19. ECM

2. MAP sensor 11. Radiator fan control relay No.3 20. Monitor connector

3. IAC valve 12. EVAP canister purge valve 21. VSS

4. AT sensor 13. ECT sensor 22. Knock sensor (if equipped)

5. A/C compressor relay 14. Ignition coil with igniter 23. CMP sensor

6. A/C condenser fan relay 15. HO2S-1 (if equipped) 24. EGR valve (if equipped)

7. Fuel pump relay 16. HO2S-2 (if equipped) 25. Power steering pressure switch

8. Main relay 17. CKP sensor % : This figure shows left-hand steering vehicle, these parts are
installed at the other side for right-hand steering vehicle.

9. Radiator fan control relay No.1 18. TCM
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Table A-1 Malfunction Indicator Lamp Circuit Check - Lamp Does Not Come
“ON” at Ignition Switch ON (But Engine at Stop)

WIRING DIAGRAM

4 7 IG1 ECM C41-27 —PPL/WHT 5
T T ot BLKWHT — G04-23 DN
2 3 BLK ——|GND| TS | MON
1
— PNK/BLK —T
BLK/YEL 4—@ 100 —)—————— BRNWHT ——G04-10
' +B — PNK/GRN
i A IG1
Bo o O0———— BLKRED —Go4-6 -
: — PPLYEL—D— BLK/RED
L BLK/RED —+}G04-5
1 [ caizip) | s G04 (24P) G03 (17P)
olsf7]e[s[4]3] [2]1]||7]e]ls]4]3] [2]1]|leTsT4l3T2l1]
21 [20]19]18]17]16] 15[ 14[13[12]11]10]||[16 [15] 14[ 13]12]11]10] 9| 8 |||[12]11 J10]9 [8 |7
31 [30 29|_| 28]27 |_| 26]25[24 [23 [22 || |[24] 23] 22 |_| 21]20[10]18] 17 |_| /
1. BATT fuse 3. 1G fuse 5. Monitor connector (vehicle with- 7. To ignition switch
out immobilizer indicator lamp)
2. Main fuse box 4. To battery 6. MIL 8. Main relay

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, ECM causes the main relay to turn ON (close the contact point). Then,
ECM being supplied with the main power, turns ON the malfunction indicator lamp (MIL). When the engine
starts to run and no malfunction is detected in the system, MIL goes OFF but if a malfunction was or is detected,
MIL remains ON even when the engine is running.

INSPECTION
Step Action Yes No
1 |MIL Power Supply Check Go to Step 2. “IG METER” fuse blown,
1) Turn ignition switch ON. main fuse blown, ignition
Do other indicator/warning lights in combination switch malfunction, “BLK/
meter comes ON? WHT” circuit between “IG”
fuse and combination
meter or poor coupler
connection at combination
meter.
2 |ECM Power and Ground Circuit Check Go to Step 3. Go to “Table A-5 ECM
Does engine start? Power and Ground Circuit
Check’.
If engine is not cranked,
go to “Diagnosis” in Sec-
tion 6G.
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Step

Action

Yes

No

3

MIL Circuit Check

1) Turn ignition switch OFF and disconnect
connectors from ECM.

2) Check for proper connection to ECM at ter-
minal GO3-7.

3) If OK, then using service wire, ground termi-
nal GO3-7 in connector disconnected.

Does MIL turn on at ignition switch ON?

Substitute a known-good
ECM and recheck.

Bulb burned out or “PPL/
YEL” wire circuit open.
Test switch terminal cir-
cuit grounded (vehicle
without immobilizer indi-
cator lamp).

Table A-2 Malfunction Indicator Lamp Circuit Check - Lamp Remains “ON”
after Engine Starts

WIRING DIAGRAM / CIRCUIT DESCRIPTION
Refer to table A-1.

INSPECTION

Step

Action

Yes

No

1

Diagnostic Trouble Code (DTC) Check

1) Check DTC referring to DTC CHECK sec-
tion.

Is there any DTC(s)?

DTC Check

1) Start engine and recheck DTC while engine
running.

Is there any DTC(s)?

Go to Step 2 of ENGINE
DIAG. FLOW TABLE.

Go to Step 2.

Go to Step 3.

MIL Circuit Check

1) Turn OFF ignition switch.

2) Disconnect connectors from ECM.
Does MIL turn ON at ignition switch ON?

“PPL/YEL” wire circuit
shorted to ground.

Substitute a known-good
ECM and recheck.

Table A-3 MIL Check - MIL Flashes at Ignition Switch ON (Vehicle without
Immobilizer Indicator Lamp)

WIRING DIAGRAM / CIRCUIT DESCRIPTION
Refer to TABLE A-1.

INSPECTION

Step

Action

Yes

No

1

MIL Flashing Pattern Check

1) Turn ignition switch ON.

Does lamp flashing pattern indicate diagnostic
trouble code?

Go to Step 2.

Substitute a known-good
ECM and recheck.

Diag. Switch Circuit Check
Is diag. switch terminal connected to ground via
service wire?

System is in good condi-
tion.

“PPL/WHT” circuit shorted
to ground. If circuit is OK
substitute a known-good
ECM and recheck.
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Table A-4 MIL Check - MIL Does Not Flash or Just Remains ON Even with
Grounding Diagnosis Switch Terminal (Vehicle without Immobilizer Indicator
Lamp)

WIRING DIAGRAM / CIRCUIT DESCRIPTION

Refer to TABLE A-1.

INSPECTION
Step Action Yes No
1 |MIL Circuit Check “PPL/YEL” circuit shorted | Go to Step 2.

1) Turn ignition switch OFF and disconnect to ground.
connectors from ECM.

Does MIL turn ON at ignition switch ON?

2 |ECM Connection Check Go to Step 3. Poor connector connec-

1) Turn ignition switch OFF. tion.

Is connector (C41-27 connection) connected to

ECM properly?

3 |Diag. Switch Terminal Circuit Check “PPL/WHT” or “BLK” cir- | Substitute a known-good

1) Connect connectors to ECM. cuit open. ECM and recheck.

2) Using service wire, ground C41-27 terminal
with connectors connected to ECM.

3) Turn ignition switch ON.

Does MIL flash?

Table A-5 ECM Power and Ground Circuit Check - MIL Does Not Light at Igni-
tion Switch ON and Engine Doesn’t Start Though It Is Cranked Up

WIRING DIAGRAM

4 7 IG1 ECM C41-27 —PPL/WHT 5
T _Lm—fi BLK/WHT MW—> PN

2 3

BLK — GND | TS | MON

1
G04-15|— PNK/BLK —T

+
A
Fo o 9—‘— BLK/RED ——

—— BLK/RED —

G03-17 — PNK/GRN

BLK/YEL B—W—ET BRN/WHT ——|
D|

IG1
-+
GO03-7 — PPL/YEL—€E>— BLK/RED

G03 (17P)
[6]s]4[3]2] 1]
12 |11 [10[{9 |8 |7
@mjymnmn

]

~

1. BATT fuse 3. IG fuse 5. Monitor connector (vehicle with- 7. To ignition switch
out immobilizer indicator lamp)

2. Main fuse box 4. To battery 6. MIL 8. Main relay

~

-[-

21 [20[19[18[17[16[15[ 14[13[12][11][10]||[16 [15[14[13][12[11[10] 9 | 8
31 (30 29|_| 28]27 |_| 26 [25]24 23 [2 ]||[24 ] 23] 22 |_| 21]20[19]18] 17

C41 (31P) . G04 (24P)
olsf7]e[s]a]3] [2]1 6[s]4]3] [2]
1
2

/
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CIRCUIT DESCRIPTION

When the ignition switch tuned ON, the main relay turns ON (the contact point closes) and the main power is
supplied to ECM.

INSPECTION
Step Action Yes No
1 | Main Relay Operating Sound Check Go to Step 5. Go to Step 2.
Is operating sound of main relay heard at ignition switch
ON?
2 |Main Relay Check Go to Step 3. Replace main relay.
1) Turn OFF ignition switch and remove main relay (1).
2) Check for proper connection to main relay (1).
3) Check resistance between each two terminals. See Fig.
1and 2.
Between terminals C and D : Infinity
Between terminals A and B : 56 — 146 Q
4) Check that there is continuity between terminals C and
D when battery is connected to terminals A and B. See
Fig. 3.
Is main relay in good condition?
3 |Fuse Check Go to Step 4. Check for short in
Is main fuse in good condition? See Fig. 4. circuits connected
to this fuse.
4 | ECM Power Circuit Check Go to Step 5. “‘BLK/MWHT”, “BLK/
1) Turn OFF ignition switch, disconnect connectors from YEL” or “BRN/
ECM and install main relay. WHT” circuit open.
2) Check for proper connection to ECM at terminals G04-
23, G04-10, G04-5 and G04-6.
3) If OK, then measure voltage between terminal G04-23
and ground, G04-10 and ground with ignition switch ON.
Is each voltage 10 — 14 V?
5 |ECM Power Circuit Check Check ground cir- | Go to Step 6.
1) Using service wire, ground terminal G04-10 and mea- | cuits “BRN/WHT”
sure voltage between terminal G04-5 and ground at igni- | and “BLK/YEL” for
tion switch ON. open.
Isit10—-14 V? If OK, then substi-
tute a known-good
ECM and recheck.
6 |Is operating sound of main relay heard in Step 1? Goto Step 7. “BLK/YEL” or “BLK/
RED” wire open.
7 | Main relay check “BLK/YEL” or “BLK/ | Replace main relay.
1) Check main relay according to procedure in Step 2. RED” wire open.
Is main relay in good condition?
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[A] Fig. 1 for Step 2/ [B] Fig. 2 for Step 2

[C] Fig. 3 for Step 2/ [D] Fig. 4 for Step 3

[c1 . [D]
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DTC P0105 (DTC No.11) Manifold Absolute Pressure (MAP) Circuit Malfunc-

tion
WIRING DIAGRAM / CIRCUIT DESCRIPTION

i

ciror—
|
C41-26

GRY/RED
DE —  ITGRN/RED
ORN :

C41-10—

]

1 C41 (31P) 'L G04 (24P) G03 (17P)
olsf7]e[s]a]s] [2]1]||lZ]e]s]4]s] [2]1]|l6IsTal3]2T"]
21 [20]19]18]17[16]15]14]13]12]11]10]||{[16]15] 14] 13[12]11]10] 9 ;‘ 12[11]10][ 9[8[ 7
31 [30[29 |_| 2827 |_| 26[25[24]25 [22]||[24] 28] 22 |_| 21]20[19]18] 17 |_|

]

~

1. To TP sensor and Co adjust resistor (if equipped)
2. From other sensors

DTC DETECTING CONDITION

POSSIBLE CAUSE

* MAP sensor signal is 0.19 V or lower
(Low pressure — High vacuums — Low voltage)
or

* MAP sensor signal is 4.5 V or higher
(High pressure — Low vacuums — High voltage)

“ORN?” circuit open

“GRY/RED” circuit open or shorted to ground
“LT GRN/RED" circuit open or shorted to
ground

MAP sensor malfunction

ECM malfunction

NOTE:

* When this DTC and DTC P0120 (No.13) are indicated together, it is possible that “GRY/RED” circuit

is open.

e When DTC P0105 (No.11), P0110 (No.18), P0115 (No.19) and P0120 (No.13) are indicated together, it

is possible that “ORN” circuit is open.

DTC CONFIRMATION PROCEDURE

1) Clear DTC, start engine and keep it at idle for 1 min.
2) Select “DTC” mode on scan tool and check DTC.
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INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
2 |Check MAP Sensor and Its Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool to DLC with ignition Check for intermittent
switch OFF. referring to “Intermittent
2) Turn ignition switch ON. and Poor Connection” in
3) Check intake manifold pressure. Section 0A.
Is it 114 kPa or more or 43 kPa or less?
3 | Check Wire Harness. Go to Step 4. “GRY/RED” wire open or
1) Disconnect MAP sensor connector with shorted to ground circuit
ignition switch OFF. or shorted to power circuit
2) Check for proper connection of MAP sensor (See NOTE), “LT GRN/
at “LT GRN/RED” and “GRY/RED” wire ter- RED” wire open or
minals. shorted to ground, poor
3) If OK, then with ignition switch ON, check C41-26 connection or
voltage between each of “GRY/RED” or “LT C41-22 connection.
GRN/RED” wire terminals and body ground. If wire and connection are
See Fig. 1. OK, confirm that MAP
Is voltage about 4 — 6 V at each terminal? sensor is normal and then
substitute a known-good
ECM and recheck.
4 | Check MAP sensor. “GRY/RED” wire shorted | Replace MAP sensor.
Check MAP sensor according to “MAP Sensor |to “ORN” wire, “LT GRN/
Individual Check” below. RED” wire open, poor
Is it in good condition? C41-10 connection.
If wire and connection are
OK, substitute a known-
good ECM and recheck.
NOTE:

When battery voltage is applied to “GRY/RED” wire, it is possible that MAP sensor is also faulty.

Fig. 1 for Step 3
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Map sensor individual check

1) Disconnect connector from MAP sensor (1).

2) Remove MAP sensor (1).

3) Arrange 3 new 1.5 V batteries (2) in series (check that total
voltage is 4.5 — 5.0 V) and connect its positive terminal to
“Vin” terminal of sensor and negative terminal to “Ground”
terminal. Then check voltage between “Vout” and “Ground”.
Also, check if voltage reduces when vacuum is applied up to
400 mmHg by using vacuum pump (3).

Output voltage (When input voltage is 4.5 — 5.5 V, ambient
temp. 20 — 30°C, 68 — 86°F)

ALTITUDE BAROMETRIC OUTPUT
(Reference) PRESSURE VOLTAGE
(ft) (m) (mmHg) (kPa) (V)
0 0 760 100 3.3-43
I I I I
2000 610 707 94
2001 611 Under 707 94 3.0-4.1
I I over 634 I
5000 1 524 85
5 001 1525 | Under 634 85 27-37
I I over 567 I
8 000 2438 76
8 001 2439 | Under 567 76 25-33
I I over 526 I
10 000 3048 70

If check result is not satisfactory, replace MAP sensor (1).
4) Install MAP sensor (1) securely.
5) Connect MAP sensor (1) connector securely.




ENGINE GENERAL INFORMATION AND DIAGNOSIS (M13/M16 ENGINES) 6-29

DTC P0110 (DTC No.18) Intake Air Temp. (IAT) Circuit Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM

| 5V

% l LT GRN/BLK ——— ¢ C41-15 i»

| ORN —I— C41-10 _-L—

C41 (31P) . G04 (24P) GO3 (17P)
sl7]e]s[4]s3] [2]1||[Z=]e]s]4]3] [2]1]||leTsTelaT2]1]
21 [20]19]18]17[16]15]14]13][12]11]10]||[16]15] 14] 13[12]11]10] 9 | 8 [|[[12][11]10] 9 ]8] 7
31 [30]29 |_| 28|27 |_| 26]25[24[23]22]|[[24] 23] 22 |_| 21]20[19[18] 17 |||[17]16 |_| 15[14]13 /
n
]

©

1. From other sensors |

DTC DETECTING CONDITION POSSIBLE CAUSE
* Low intake air temperature (High voltage-High resistance) |* “LT GRN/BLK” circuit open or shorted to
or power.
* High intake air temperature (Low voltage-Low resistance) |* “ORN” circuit open
¢ |AT sensor malfunction
ECM malfunction

NOTE:

e When DTC P0105 (No.11), P0110 (No.18), P0115 (No.19) and P0120 (No.13) are indicated together, it
is possible that “ORN” circuit is open.
» Before inspecting, be sure to check that ambient temperature is higher than — 40°C (- 40°F).

DTC CONFIRMATION PROCEDURE

1) Clear DTC, start engine and keep it at idle for 1 min.
2) Select “DTC” mode no scan tool and check DTC.

INSPECTION
Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
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1) Using service wire, connect IAT sensor con-
nector terminals. See Fig. 2.

2) Check intake air temp. displayed on scan
tool with ignition switch ON.

Is 119°C (246°F) indicated?

Step Action Yes No
2 | Check IAT Sensor and Its Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool to DLC with ignition Check for intermittent
switch OFF. referring to “Intermittent
2) Turn ignition switch ON. and Poor Connection” in
3) Check intake air temp. displayed on scan Section OA.
tool.
Is — 40°C (— 40°F) or 119°C (246°F) indicated?
3 |Check Wire Harness. Go to Step 5. “LT GRN/BLK” wire open
1) Disconnect IAT sensor connector with igni- or shorted to power, or
tion switch OFF. poor C41-15 connection.
2) Check for proper connection to IAT sensor If wire and connection are
at “LT GRN/BLK” and “ORN” wire terminals. OK, substitute a known-
3) If OK, then with ignition switch ON, is volt- good ECM and recheck.
age applied to “LT GRN/BLK” wire terminal
about 4 — 6 V? See Fig. 1.
4 | Does scan tool indicate — 40°C (—40°F) at Step | Go to Step 6. Go to Step 5.
2.
5 | Check Wire Harness Replace IAT sensor. “LT GRN/BLK” wire
1) Check intake air temp. displayed on scan shorted to ground.
tool with ignition switch ON. If wire is OK, substitute a
Is — 40°C (— 40°F) indicated? known-good ECM and
recheck.
6 | Check Wire Harness. Replace IAT sensor. “LT GRN/BLK” wire open

or poor C41-10 connec-
tion.

If wire and connection are
OK, substitute a known-
good ECM and recheck.

[A] Fig. 1 for Step 3/ [B] Fig. 2 for Step 6

[A]

OR
<

N
©
I’/’& LT GRN/BLK

[B]
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DTC P0115 (DTC No.19) Engine Coolant Temperature (ECT) Circuit Malfunc-
tion
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM

5V

LTGRN ——— C41-14 i»

% { ORN l C41-10 J__
//\FI 1 B

1 C41 (31P) GO04 (24P) GO03 (17P)
olsf7]e[s[4]3] [2]1 6[s5]4]a] [2]1]|leI5T2laT2T1]
21 [20]19]18]17]16]15][14]13][12]11]10]|[[16]15] 14] 18] 12]11]10] 9 | 8 ||[[12]11]10] 987
22](|[24]23] 22 |_| 21]20[19]18] 17 |||[17]16 |_| 15[14]13 /
n
1

31 [30]29 |_| 28[27 |_| 26[25[24[23

~

1. From other sensors |

DTC DETECTING CONDITION POSSIBLE CAUSE
* Low engine coolant temperature (High voltage-High resis- | “LT GRN” circuit open or shorted to power

tance) e “ORN’ circuit open
or ¢ ECT sensor malfunction
* High engine coolant temperature (Low voltage-Low resis- |* ECM malfunction
tance)
NOTE:

» Before inspecting, be sure to check that coolant temp. meter in combination meter indicates normal
operating temperature (Engine is not overheating).

* When this DTC and P1709 are stored together, also clear DTC stored in TCM after completion of
repair.

e When DTC P0105 (No.11), P0110 (No.18), P0115 (No.19) and P0120 (No.13) are indicated together, it
is possible that “ORN” circuit be open.

DTC CONFIRMATION PROCEDURE

1) Clear DTC, start engine and keep it at idle for 1 min.
2) Select “DTC” mode no scan tool and check DTC.

INSPECTION
Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
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Step

Action

Yes

No

2

Check ECT Sensor and its Circuit.

1) Connect scan tool with ignition switch OFF.

2) Turn ignition switch ON.

3) Check engine coolant temp. displayed on
scan tool.

Is — 40°C (— 40°F) or 119°C (246°F) indicated?

Go to Step 3.

Intermittent trouble.
Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section 0 A.

1) Using service wire, connect ECT sensor
connector terminals. See Fig. 2.

2) Turn ignition switch ON and check engine
coolant temp. displayed on scan tool.

Is 119°C (246°F) indicated?

3 | Check Wire Harness. Replace ECT sensor. “LT GRN” wire shorted to
1) Disconnect ECT sensor connector. ground.
2) Check engine coolant temp. displayed on If wire is OK, substitute a
scan tool. known-good ECM and
Is — 40°C (— 40°F) indicated? recheck.
4 | Does scan tool indicate — 40°C (— 40°F) at Step | Go to Step 6. Go to Step 5.
2.
5 | Check Wire Harness. Go to Step 4. “LT GRN” wire open or
1) Disconnect ECT sensor connector with igni- shorted to power, or poor
tion switch OFF. C41-14 connection.
2) Check for proper connection to ECT sensor If wire and connection are
at “ORN” and “LT GRN” wire terminals. OK, substitute a known-
If OK, then with ignition switch ON, is voltage good ECM and recheck.
applied to “LT GRN” wire terminal about 4 — 6
V? See Fig. 1.
6 |Check Wire Harness. Replace ECT sensor. “ORN” wire open or poor

C41-10 connection.

If wire and connection are
OK, substitute a known-
good ECM and recheck.

[A] Fig. 1 for Step 5/ [B] Fig. 2 for Step 6

[A]

[B]
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DTC P0120 (DTC No.13) Throttle Position Circuit Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM

1

—| 5V 5V
GRY/RED L ca1-22 _I

|
\0 I GRY/BLU C41-16 .

|
ORN —h Ca1-10 —_

2

1 Ica131p) | I"Go4 (24P) | G03 (17P)
9lsf7[e]s]a]3] [2]¢ 76|5|4|3| |: ﬂ--ll
21 [20]19]18]17[16]15[14]13[12]11[10]|[[16]15] 14] 13] 12 11|10|9 [12]11T10] 98 7]
31 [30]29 |_| 2827 |_| 262524 23] 22]||[24] 23] 22 |_| 21 2o|19|1s 17 |17|1e||_||15|14|13|

1. To MAP sensor and Co adjust resistor (if equipped)
2. From other sensors

DTC DETECTING CONDITION POSSIBLE CAUSE
* Signal voltage high “ORN?” circuit open
or “GRY/BLU” circuit open or shorted to ground
* Signal voltage low “GRY/RED” circuit open or shorted to power or ground
TP sensor malfunction
ECM malfunction

NOTE:

e When DTC P0105 (No.11), P0110 (No.18), P0115 (No.19) and P0120 (No.13) are indicated together, it
is possible that “ORN” or “GRY/RED” circuit be open.

* When this DTC and P1700 are stored together, also clear DTC stored in TCM after completion of
repair.

* When this DTC and DTC P0105 (No.11) are indicated together, it is possible that “GRY/RED” circuit
be open.

DTC CONFIRMATION PROCEDURE

1) Clear DTC, start engine and keep it at idle for 1 min.
2) Select “DTC” mode no scan tool and check DTC.

INSPECTION
Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
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1) Check resistance between terminals of TP
sensor. See Fig. 2.
Between 1 and 2 : 2.5 - 6.0 kQ
Between 1 and 3: 100 Q — 20 kQ
varying according to throttle valve opening
Are measured values within specifications?

C41-10 connection.

If wire and connection are
OK, substitute a known-
good ECM and recheck.

Step Action Yes No
2 |Check TP Sensor and Its Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool to DLC with ignition Check for intermittent
switch OFF and then turn ignition switch ON. referring to “Intermittent
2) Check throttle valve opening percentage and Poor Connection” in
displayed on scan tool. Section OA.
Is it displayed 2% or less?
3) Check throttle valve opening percentage
displayed on scan tool while opening throttle
valve from idle position to full open position.
Is it displayed 96% or higher?
3 |Check Wire Harness. Go to Step 4. “GRY/RED” wire open,
1) Disconnect connector from TP sensor with “GRY/RED” wire shorted
ignition switch OFF. to ground or power circuit
2) Check for proper connection to TP sensor at or “GRY/BLU” wire, “ORN”
“GRY/RED”, “GRY/BLU” and “ORN” wire wire open or shorted to
terminals. ground circuit or poor
3) If OK, then with ignition switch ON, check C41-22 or C41-16 connec-
voltage between each of “GRY/RED” or tion.
“GRY/BLU” wire terminals and body ground. If wire and connection are
See Fig. 1. OK, substitute a known-
Is voltage about 4 — 6 V at each terminal? good ECM and recheck.
4 |Check TP Sensor. “ORN” wire open or poor |Replace TP sensor.

[A] Fig. 1 for Step 3/ [B] Fig. 2 for Step 4

[A]

GRY/BLU

GRY/RED

[B]
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DTC P0121 Throttle Position Circuit Range/Performance Problem
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM

1

—| 5V 5V
GRY/RED L Ca1-22 _I

|
\0 I GRY/BLU C41-16 .

|
I_ ORN —h C41-10 1

2

9lsf7[e]s]4a]3] [2]1 6[5]4]3] |Z ﬂ-ll
16/15] 14[ 13 1211|1o|9 [12]11T10] 98 7]
24]23[ 22 |_| 21 20|19|1s 17 |17|16||_||15|14|13|

~

21 [20] 19]18[17[16[15]14[13[12[11 [10
31 [30]29 |_| 28]27 |_| 26]25[24 [23]22

T T car(aip) | |_\ G04 (24P) G03 (17P)

1. To MAP sensor and Co adjust resistor (if equipped)
2. From other sensors

DTC DETECTING CONDITION POSSIBLE CAUSE
DTC will set when the following conditions are detected. * TP sensor malfunction
* After engine warmed up. * High resistance in the circuit
* While vehicle running at specified engine speed. * ECM malfunction

* No change in intake manifold pressure (constant throttle opening)

*» Difference between actual throttle opening (detected from TP sensor)
and opening calculated by ECM (obtained on the basis of engine
speed and intake manifold pressure) is larger than specified value.

%2 driving cycle detection logic, continuous monitoring

DTC CONFIRMATION PROCEDURE

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

* Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Turn ignition switch OFF. Clear DTC with ignition switch ON, check vehicle and environmental condition for :
— Altitude (barometric pressure) : 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp. : —10°C, 14°F or higher
— Intake air temp. : 70°C, 158°F or lower
— Engine coolant temp. : 70 — 110°C, 158 — 230°F

2) Warm up engine to normal operating temperature.

3) Increase vehicle speed to 50 — 60 km/h, 30 — 40 mph in 3rd gear or “D” range and hold throttle valve at that
opening position for 1 min.

4) Stop vehicle.
5) Check DTC in “DTC” mode and pending DTC in “ON BOARD TEST” or “PENDING DTC” mode.
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INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
2 |Is SUZUKI scan tool available? Go to Step 3. Go to Step 4.
3 |Check TP Sensor and its Circuit. If voltmeter was used, Go to Step 5.
1) Turn ignition switch OFF and connect check terminal C41-16 for
SUZUKI scan tool to DLC. poor connection.
2) Turn ignition switch ON and check TP sen- | If OK, substitute a known-
sor output voltage when throttle valve is at | good ECM and recheck.
idle position and fully opened. See Fig. 2.
Dose voltage vary within specified value linearly
as shown in figure?
4 | Check TP Sensor and its Circuit. If voltmeter was used, Go to Step 5.
1) Turn ignition switch ON. check terminal C41-16 for
2) Check voltage at terminal C41-16 of ECM | poor connection.
connector connected, when throttle valve is | If OK, substitute a known-
at idle position and fully opened. See Fig. 1. |good ECM and recheck.
Dose voltage vary within specified value linearly
as shown in figure?
5 |Check TP Sensor. High resistance in “GRY/ |Replace TP sensor.

1) Turn ignition switch OFF.

2) Disconnect TP sensor connector.

3) Check for proper connection to TP sensor
at each terminal.

4) If OK, then measure resistance between
terminals and check if each measured value
is as specified below. See Fig. 3.
Between 1 and 2 : 4.0 — 6.0 kQ
Between 1 and 3 : 0.02 — 6.0 kQ, varying
according to throttle valve opening.

Are measured values as specified?

RED”, “GRY/BLU” or
“ORN’ circuit.

If wire and connection are
OK, substitute a known-
good ECM and recheck.

[A] Fig. 1 for Step 4 / [B] Fig. 2 for Step 3 and 4 / [C] Fig.

3 for Step 5

[A]

[B]

TP sensor

C41-16 output voltage

~

/MNP AN

28-48V4

:

T
LLJ

[C]

1
|
i
[
i
1
|
|
'

Closved
(at idle)

Fully open

Throttle Opening
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DTC P0130 (DTC No.14) Heated Oxygen Sensor (HO2S) Circuit Malfunction
(Sensor-1)
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM

W — WHT C41-13 N>
I e l ORN l ORN\‘

1

C41 (31P) L G04 (24P) GO3 (17P)
ols|7[e[s]a]s] [2]1]|Z]e]s]4]3] [=]1]|6T5TaT3T2TT]
21 [20]19]18]17[16]15]14]13]12]11]10]||[16]15] 14] 13[12]11]10] 9 | 8 ||[12][11]10] 98] 7
31 |30]29 |_| 28[27 |_| 2625 [24[23[22]||[24] 23] 22 |_| 21]20[19]18] 17 |_| /
]

~

1. From other sensors |

DTC DETECTING CONDITION POSSIBLE CAUSE
* When running at idle speed after engine warmed up and |* Heated oxygen sensor-1 malfunction
running at specified vehicle speed, HO2S-1 output volt- [¢ “WHT” or “ORN” circuit open (poor connection)
age does not go below 0.3 V or over 0.6 V. or short
%2 driving cycle detection logic, Monitoring once/1 driving.

DTC CONFIRMATION PROCEDURE

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

* Road test should be carried out with 2 persons, a driver and a tester.

1) Turn ignition switch OFF. Clear DTC with ignition switch ON, check vehicle and environmental condition for :
— Altitude (barometric pressure) : 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp. : —10°C, 14°F or higher
— Intake air temp. : 70°C, 158°F or lower

2) Warm up engine to normal operating temperature.

3) Drive vehicle at 50 — 60 km/h, 30 — 40 mph for 2 min.

4) Stop vehicle and run engine at idle for 2 min.
5) Check DTC in “DTC” mode and pending DTC in “ON BOARD TEST” or “PENDING DTC” mode.
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INSPECTION

Step

Action

Yes

No

1

Was “Engine Diag. Flow Table” performed?

Go to Step 2.

Go to “Engine Diag. Flow
Table”.

1) Connect scan tool to DLC with ignition
switch OFF.

2) Warm up engine to normal operating tem-
perature and keep it at 2000 r/min. for 60
sec.

3) Repeat racing engine (Repeat depressing
accelerator pedal 5 to 6 times continuously
and take foot off from pedal to enrich and
enlean A/F mixture). See Fig. 1.

Does HO2S-1 output voltage deflect between

0.3 V and over 0.6 V repeatedly?

Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section OA.

2 |Is there DTC(s) other than HO2S-1 (DTC Go to applicable DTC Go to Step 3.
P0130)? Diag. Flow Table.
3 | Check HO2S-1 signal. Intermittent trouble. Check “WHT” and “ORN”

wires for open and short,
and connections for poor
connection.

If wires and connections

are OK, replace HO2S-1.

Fig. 1 for Step 3

06V /A\

03V

Normal NG NG NG
A

[\ N Ny

) ~ \y Y

\4 A4




ENGINE GENERAL INFORMATION AND DIAGNOSIS (M13/M16 ENGINES) 6-39

DTC P0133 Heated Oxygen Sensor (HO2S) Circuit Slow Response (Sensor-1)
WIRING DIAGRAM / CIRCUIT DESCRIPTION
Refer to DTC P0130 section.

DTC DETECTING CONDITION POSSIBLE CAUSE
* When running at specified idle speed after engine warmed up and |* Heated oxygen sensor-1 malfunction
running at specified vehicle speed, response time (time to change
from lean to rich or from rich to lean) of HO2S-1 output voltage is
about 1 sec. at minimum or average time of 1 cycle is 5 sec. at
minimum. See. Fig. 1
%2 driving cycle detection logic, Monitoring once/1 driving.

Fig. 1
l=<— 1 cycle time —»]
HO2S-1 //\ [4
Output
voltage / V]
Responseltime

DTC CONFIRMATION PROCEDURE
Refer to DTC P0130 section.

INSPECTION
Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
2 |Is there DTC(s) other than HO2S-1 (DTC Go to applicable DTC Replace HO2S-1.
P0133)? Diag. Flow Table.
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DTC P0134 Heated Oxygen Sensor (HO2S) Circuit No Activity Detected (Sen-
sor-1)

WIRING DIAGRAM / CIRCUIT DESCRIPTION
Refer to DTC P0130 section.

DTC DETECTING CONDITION

POSSIBLE CAUSE

* Engine warmed up.
* While running under other than high load and high engine speed |e
conditions or at specified idle speed (engine is in closed loop con- | e
dition), HO2S-1 output voltage is high or low continuously. .
%2 driving cycle detection logic, Continuous monitoring.

“WHT” or “ORN” circuit open or short
Heated oxygen sensor malfunction
Fuel system malfunction

Exhaust gas leakage

DTC CONFIRMATION PROCEDURE
Refer to DTC P0130 section.

INSPECTION

Step

Action

Yes

No

1

Was “Engine Diag. Flow Table” performed?

Go to Step 2.

Go to “Engine Diag. Flow
Table”.

1) Connect scan tool to DLC with ignition
switch OFF.

2) Warm up engine to normal operating tem-
perature and keep it at 2000 r/min. for 60
sec.

3) Repeat racing engine (Repeat depressing
accelerator pedal 5 to 6 times continuously
and take foot off from pedal to enrich and
enlean A/F mixture).

Does HO2S-1 output voltage deflect between

0.3V and over 0.6V repeatedly?

P0172 Diag. Flow Table
(Fuel System Check).

2 |Is there DTC(s) other than Fuel system Go to applicable DTC Go to Step 3.
(DTC P0171/P0172) and HO2S-1 (DTC Diag. Flow Table.
P0134)?
3 |Check HO2S-1 and Its Circuit. Go to DTC P0171 and Check “WHT” and “ORN”

wires for open and short,
and connections for poor
connection. If wires and
connections are OK,
replace HO2S-1.
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DTC P0135 (DTC No.14) Heated Oxygen Sensor (HO2S) Heater Circuit Mal-
function (Sensor-1)
WIRING DIAGRAM / CIRCUIT DESCRIPTION

IG1

—l_ ECM
BLK/WHT——,_

Il PNK/BLK —— C41-7 HMﬁ

1L Tca1@1p) L G04 (24P) G03 (17P)
6[s[4]3] [2]1]|Elslel=]=211]
10]||[16]15] 14[13[12[11[10] 9 | 8 |||[12[11]10] 9 [8 7]
22]||[24] 23] 22 |_| 21[20[19]18] 17 |\17|1e||_||15|14|13|, /

~

9lsf7[e]s]a]3] [2]1
21 [20[19[18[17[16[15[14[13[12[11
31 3029|_|2827|_|2625|2423

DTC DETECTING CONDITION POSSIBLE CAUSE
DTC will set when one of the following conditions is met. |¢ HO2S-1 heater circuit open or shorted to ground

* Low voltage at terminal C41-7 when engine is running | ECM malfunction

at high load.

* High voltage at terminal C41-7 when engine is running
under condition other than above.

%2 driving cycle detection logic, Continuous monitoring.

DTC CONFIRMATION PROCEDURE

WARNING:
* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
* Road test should be carried out with 2 persons, a driver and a tester.

1) Turn ignition switch OFF.
2) Clear DTC with ignition switch ON, start engine and keep it at idle for 1 min.

3) Start vehicle and depress accelerator pedal fully for 5 sec. or longer.

4) Stop vehicle.
5) Check DTC in “DTC” mode and pending DTC in “ON BOARD TEST” or “PENDING DTC” mode.
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INSPECTION

Step

Action

Yes

No

1

Was “Engine Diag. Flow Table” performed?

Go to Step 2.

Go to “Engine Diag. Flow
Table”.

1) Disconnect HO2S-1 coupler with ignition
switch OFF.

2) Check for proper connection to HO2S-1 at
“BLK/WHT” and “PNK/BLK” wire terminals.

3) If OK, then check heater resistance. See
Fig. 2.

Isit5.0 - 6.4 Q at 20°C, 68°F?

shorted to ground or poor
connection at C41-7. If
wire and connection are
OK, substitute a known-
good ECM and recheck.

2 | Check Heater for operation. Intermittent trouble Check | Go to Step 3.
1) Check voltage at terminal C41-7. See Fig. |for intermittent referring to
1. “Intermittent and Poor
2) Warm up engine to normal operating tem- | Connection” in Section
perature. OA.
3) Stop engine.
4) Turn ignition switch ON and Check voltage
at terminal C41-7. See Fig. 1. Voltage
should be over 10 V.
5) Start engine, run it at idle and check voltage
at the same terminal. Voltage should be
below 1.9 V.
Are check results specified ones?
3 | Check Heater of Sensor-1. “PNK/BLK” wire open or | Replace HO2S-1.

[A] Fig. 1 for Step 2/ [B] Fig. 2 for Step 3

[A]

C41-7

LS NN

f

AN

[B]
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DTC P0136 Heated Oxygen Sensor (HO2S) Circuit Malfunction (Sensor-2)
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM
I‘,f-\'\ """""""""" \‘. WHT- G04-13

—— ORN—¢—ORN |
s LT
= C41-10 T_
1 —

~

C41 (31P) = G04 (24P) G03 (17P)
olsf7]e]s]a]s] [2]1 6[s5[4]3]| [2]1]|l6TsTa3T2T1]
21 [20] 1e[18]17[16[15]14]13[12]11 10]||[16]15] 14[ 13[12]11[10] 9 | & |||[12]11[0] o[8[ 7
31 [30]29 |_| 28]27 |_| 2625 [24[23[22]||[24] 23] 22 |_| 21]20[19[18] 17 |||[17]16 |_| 15[14]13 /

1. From other sensors |

DTC DETECTING CONDITION POSSIBLE CAUSE

DTC will set when one of the following conditions is detected. ¢ Exhaust gas leakage

* Max. output voltage of HO2S-2 is lower than specified value or |* “WHT” or “ORN?” circuit open or short
Min. output voltage is higher than specified value while vehicle |* Heated oxygen sensor-2 malfunction
driving. Fuel system malfunction

* Engine is warmed up and HO2S-2 voltage is 4.5 V or more.
(circuit open)

%2 driving cycle detection logic, monitoring once/1 driving.

DTC CONFIRMATION PROCEDURE

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Turn ignition switch OFF.
Clear DTC with ignition switch ON, check vehicle and environmental condition for :
— Altitude (barometric pressure) : 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp. : —10°C, 14°F or higher
— Intake air temp. : 70°C, 158°F or lower
— No exhaust gas leakage and loose connection
2) Warm up engine to normal operating temperature.
3) Drive vehicle under usual driving condition for 5 min. and check HO2S-2 output voltage and “short term fuel
trim” with “Data List” mode on scan tool, and write it down.
4) Stop vehicle (don’t turn ignition switch OFF).
5) Increase vehicle speed to higher than 20 mph, 32 km/h and then stop vehicle.
6) Repeat above steps 5) 4 times.
7) Increase vehicle speed to about 80 km/h (50 mph) in 3rd gear or 2 range.
8) Release accelerator pedal and with engine brake applied, keep vehicle coasting (fuel cut condition) for
10sec. or more.
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9) Stop vehicle (do not turn ignition switch OFF) and run engine at idle for 2 min.

After this step 9), if “Oxygen Sensor Monitoring TEST COMPLETED” is displayed in “READINESS TESTS”
mode and DTC is not displayed in “DTC” mode, confirmation test is completed.
If “TEST NOT COMPLTD?” is still being displayed, proceed to next step 10).

10) Drive vehicle under usual driving condition for 10 min. (or vehicle is at a stop and run engine at idle for 10
min. or longer)

11) Stop vehicle (do not turn ignition switch OFF). Confirm test results according to “Test Result Confirmation
Flow Table” in “DTC CONFIRMATION PROCEDURE” of DTC P0420.

80 km/h
(50 mph)

*Usual driving

Above 32 km/h _|
(20 mph)

N

*Usual driving :  Driving at 50 — 60 km/h, 30 — 40 mph including short stop according to traffic signal. (under driving condition other than high-load, high-engine
speed, rapid accelerating and decelerating)

INSPECTION
Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.

2 | Check Exhaust System for leakage, loose con- | Go to Step 3. Repair or replace.
nection and damage.
Is it good condition?

3 |Check HO2S-2 and Its Circuit. Go to Step 4. “WHT” or “ORN” circuit
Was HO2S-2 output voltage indicated on scan short to power supply cir-
tool in step 3) of DTC confirmation test less cuit or HO2S-2 malfunc-
than 1.275 V? tion.

4 | Check Short Term Fuel Trim. Check “WHT” or “ORN” | Check fuel system. Go to
Did short term fuel trim very within —20 — + 20% | wire for open and short, |DTC P0171/P0172 Diag.
range in step 3) of DTC confirmation test? and connection for poor | Flow Table.

connection. If wire and
connection are OK,
replace HO2S-2.




ENGINE GENERAL INFORMATION AND DIAGNOSIS (M13/M16 ENGINES) 6-45

DTC P0141 Heated Oxygen Sensor (HO2S) Heater Circuit Malfunction (Sen-
sor-2)
WIRING DIAGRAM / CIRCUIT DESCRIPTION

IG1
‘ = BLKWHT — ECM

2]

987 [e[s5[4a]3] [2]1 6]s5[4]3] |:: [6]5[4[3]2]1]
16[15][14]13[12[11[10] 9 | 8 |||[i2[11[10] o [8 [ 7
242322|_|2120|19|1s 17 171e|_|151413/

~

21 [20[19[18[17[16[15[14[13[12[11[10
31 [30]29 |_| 28[27 |_| 26]25[24]23]22

C41 (31P) '—\_|_‘ [ Goaap) LT G03 (17P)

DTC DETECTING CONDITION POSSIBLE CAUSE
DTC will set when one of the following conditions is met. |¢ HO2S-2 heater circuit open or shorted to ground
* Low voltage at terminal G04-4 for specified time after |¢ ECM malfunction
engine start or while engine running at high load.
* High voltage at terminal G04-4 while engine running
under other than above condition.
%2 driving cycle detection logic, continuous monitoring.

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF once and then ON.

2) Clear DTC, start engine and warm up engine to normal operating temperature.

3) Keep it at 2000 r/min for 2 min.

4) Check pending DTC in “ON BOARD TEST” or “PENDING DTC” mode and DTC in “DTC” mode.

INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.

2 |Check HO2S-2 Heater and Its Circuit. Intermittent trouble. Go to Step 3.

1) Warm up engine to normal operating tem- | Check for intermittent
perature. referring to “Intermittent

2) Stop engine. and Poor Connection” in

3) Turn ignition switch ON and check voltage | Section OA.
at terminal G04-4 See Fig. 1. Voltage
should be over 10 V.

4) Start engine, run it at idle and check voltage
at the same terminal after 1 min. from
engine start.

Voltage should be below 1.9 V.

Are check result as specified?
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Step

Action

Yes

No

3

Check Heater of Sensor-2.

1) Disconnect HO2S-2 coupler with ignition
switch OFF.

2) Check for proper connection to HO2S-2 at

“BLK/WHT” and “PNK/BLU” wire terminals.

3) If OK, then check heater resistance.
Isit12.0 — 14.3 Q at 20°C, 68°F?

“PNK/BLU” wire open or
shorted to ground or poor
connection at G04-4. If
wire and connection are
OK, substitute a known-
good ECM and recheck.

Replace HO2S-2.

Fig. 1 for Step 2
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DTC P0171 Fuel System Too Lean

DTC P0172 Fuel System Too Rich
WIRING DIAGRAM / CIRCUIT DESCRIPTION

N s
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BLK/ORN —t C41-1
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. WHT C41-13
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1. Injector [a] : Signal to decrease amount of fuel injection [fl: A/F mixture becomes leaner
2. HO2S-1 [b] : Signal to increase amount of fuel injection [g]: Oxygen concentration decreases
3. WU-TWC (Warm up-three way catalytic convector) [c] : High voltage [h]: Oxygen concentration increases
4. Sensed information [d]: Low voltage
5. ECM [e]:  A/F mixture becomes richer
DTC DETECTING CONDITION POSSIBLE CAUSE

running under closed loop condition.
¢ Air/fuel ratio too lean

than 30%)
¢ Air/fuel ratio too rich
(Total fuel trim is less than — 30%)

When one of the following conditions is met while engine

(Total fuel trim (short and long terms added) is more  |®

%2 driving cycle detection logic, continuous monitoring. |

Vacuum leaks (air drawn in).

* Exhaust gas leakage.

* Heated oxygen sensor-1 circuit malfunction.
Fuel pressure out of specification.

* Fuel injector malfunction (clogged or leakage).
¢ MAP sensor poor performance.

e ECT sensor poor performance.

IAT sensor poor performance.

e TP sensor poor performance.

e EVAP control system malfunction.

e PCV valve malfunction.
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DTC CONFIRMATION PROCEDURE

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Turn ignition switch OFF.
2) Clear DTC with ignition switch ON.
3) Check vehicle and environmental condition for :
— Altitude (barometric pressure) : 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp. : —10°C, 14°F or higher
— Intake air temp. : 70°C, 158°F or lower
4) Start engine and drive vehicle under usual driving condition (described in DTC confirmation procedure of
DTC P0136) for 5 min. or longer and until engine is warmed up to normal operating temperature.
5) Keep vehicle speed at 50 — 60 km/h, 30 — 40 mph in 5th gear or “D” range for 5 min. or more.
6) Stop vehicle (do not turn ignition switch OFF).
7) Check pending DTC in “ON BOARD TEST” or “PENDING DTC” mode and DTC in “DTC” mode.

INSPECTION

Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow

Table”.

2 |Is there DTC(s) other than fuel system (DTC Go to applicable DTC Go to Step 3.

P0171/P0172)? Diag. Flow Table.

3 |Check HO2S-1 Output Voltage. Go to Step 4. Go to DTC P0130 Diag.

1) Connect scan tool to DLC with ignition switch Flow Table (HO2S-1 cir-
OFF. cuit check).

2) Warm up engine to normal operating temper-
ature and keep it at 2000 r/min. for 60 sec.

3) Repeat racing engine (Repeat depressing
accelerator pedal 5 to 6 times continuously
and take foot off from pedal to enrich and
enlean A/F mixture).

Does HO2S-1 output voltage deflect between

below 0.3 V and over 0.6 V repeatedly?

4 | Check Fuel Pressure (Refer to section 6E1 for | Go to Step 5. Go to Diag. Flow Table

details). B-3 Fuel Pressure

1) Release fuel pressure from fuel feed line. Check.

2) Install fuel pressure gauge.

3) Check fuel pressure. See Fig. 1. With fuel
pump operating and engine at stop :

270 - 310 kPa, 2.7 — 3.1 kg/cm?, 38.4 —44.0
psi.

At specified idle speed :

270 — 310 kPa, 2.7 — 3.1 kg/cm?, 38.4 — 44.0

psi.
Is measured value as specified?
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Step

Action

Yes

No

Check Fuel Injectors and Circuit.

1) Using sound scope (1) or such, check operat-
ing sound of each injector (2) when engine is
running. Cycle of operating sound should
vary according to engine speed. See Fig. 2. If
no sound or an unusual sound is heard,
check injector circuit (wire or coupler) or
injector.

2) Turn ignition switch OFF and disconnect a
fuel injector connector.

3) Check for proper connection to fuel injector at
each terminal. See Fig. 3.

4) If OK, then check injector resistance.
Injector Resistance : 11.3-13.8 Q at 20°C
(68°F)

5) Carry out steps 1) and 3) on each injector.

6) Check each injector for injected fuel volume
(1) referring to Section 6E1. See Fig. 4.
Injected Fuel Volume : 43 — 47 cc/15 sec
1.45/1.51 — 1.58/1.65 US/Imp.0z/15 sec)

7) Check each injector for fuel leakage after
injector closed. Fuel Leakage : Less than 1
drop/min (3).

Is check result in step 1) and 3) to 7) satisfac-

tory?

Go to Step 6.

Check injector circuit or
replace fuel injector(s).

Check EVAP Canister Purge Valve.

1) Disconnect purge hose from EVAP canister
purge valve.

2) Place finger against the end of EVAP canis-
ter purge valve.

3) Check that vacuum is not felt there when
engine is cool and running at idle. See Fig. 5.

Is vacuum felt?

Check evaporative emis-
sion control system (See
Section 6E1).

Goto Step 7.

Check Intake Manifold Absolute Pressure Sen-
sor for performance (See DTC P0105 (No.11)
Diag. Flow Table).

Is it in good condition?

Go to Step 8.

Repair or replace.

Check Engine Coolant Temp. Sensor for perfor-
mance (See Section 6E1).
Is it in good condition?

Go to Step 9.

Replace engine coolant
temp. sensor.

Check Intake Air Temp. Sensor for performance
(See Section 6E1).
Is it in good condition?

Go to Step 10.

Replace intake air temp.
sensor.

10

Check Throttle Position Sensor for performance
(See Step 4 of DTC P0121 Diag. Flow Table).
Is it in good condition?

Go to Step 11.

Replace throttle position
sensor.

11

Check PCV Valve for valve clogging (See Sec-
tion 6E1).
Is it in good condition?

Substitute a known-good
ECM and recheck.

Replace PCV valve.
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[A] Fig. 1 for Step 4 / [B] Fig. 2 for Step 5/ [C] Fig. 3 for Step 5

[C]

[D] Fig. 4 for Step 5/ [E] Fig. 5 for Step 6

[D] [E]

w
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DTC P0300 Random Misfire Detected (Misfire Detected at 2 or More Cylinders)
DTC P0301 Cylinder 1 Misfire Detected
DTC P0302 Cylinder 2 Misfire Detected
DTC P0303 Cylinder 3 Misfire Detected

DTC P0304 Cylinder 4 Misfire Detected
WIRING DIAGRAM

GRN/WHT

° |
BLU/YEL C41-9
ED 5 | ‘;
BLU/WHT c41-21 ;
) BLU/RED C41-31
5 | } 5V
3 BLU/GRN c41-8
| |> 5V
YEL/BLK C41-23 I

BLU C4|1-11 % .

Ignition coil No. 1
Ignition coil No. 2
CKP sensor
CMP sensor
Fuel injector

e R A

CIRCUIT DESCRIPTION

ECM monitors crankshaft revolution speed and engine speed via the crankshaft position sensor and cylinder
No. via the camshaft position sensor. Then it calculates the change in the crankshaft revolution speed and from
how many times such change occurred in every 200 or 1000 engine revolutions, it detects occurrence of misfire.
When ECM detects a misfire (misfire rate per 200 revolutions) which can cause overheat and damage to the
three way catalytic converter, it makes the malfunction indicator lamp (MIL) flash as long as misfire occurs at
that rate.

After that, however, when the misfire rate drops, MIL remains ON until it is judged as normal 3 times under the
same driving conditions.

Also, when ECM detects a misfire (misfire rate per 1000 revolutions) which will not cause damage to three way
catalytic converter but can cause exhaust emission to be deteriorated, it makes MIL light according to the 2 driv-
ing cycle detection logic.
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DTC DETECTING CONDITION POSSIBLE CAUSE
* Engine under other than high revolution condition * Engine overheating
* Not on rough road e Vacuum leaks (air inhaling) from air intake system
* Engine speed changing rate (below specified value) | Ignition system malfunction (spark plug(s), high-
* Manifold absolute pressure changing rate (below tension cord(s), ignition coil assembly)
specified value) * Fuel pressure out of specification
* Throttle opening changing rate (below specified * Fuel injector malfunction (clogged or leakage)
value) * Engine compression out of specification
» Misfire rate per 200 or 1000 engine revolutions (how |* Valve lash (clearance) out of specification
much and how often crankshaft revolution speed ¢ Manifold absolute pressure sensor malfunction
changes) is higher than specified value e Engine coolant temp. sensor malfunction
e PCV valve malfunction
e EVAP control system malfunction
¢ EGR system malfunction

DTC CONFIRMATION PROCEDURE

NOTE:

Among different types of random misfire, if misfire occurs at cylinders 1 and 4 or cylinders 3 and 2
simultaneously, it may not possible to reconfirm DTC by using the following DTC confirmation proce-
dure. When diagnosing the trouble of DTC P0300 (Random misfire detected) of the engine which is
apparently misfiring, even if DTC P0300 cannot be reconfirmed by using the following DTC confirma-
tion procedure, proceed to the following Diag. Flow Table.

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and a tester.

1) Turn ignition switch OFF.
2) Clear DTC with ignition switch ON.
3) Check vehicle and environmental condition for :
— Altitude (barometric pressure) : 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp. : —10°C, 14°F or higher
— Intake air temp. : 70°C, 158°F or lower
— Engine coolant temp. : — 10 — 110°C, 14 — 230°F
4) Start engine and keep it at idle for 2 min. or more.
5) Check DTC in “DTC” mode and pending DTC in “ON BOARD TEST” or “PENDING DTC” mode.
6) If DTC is not detected at idle, consult usual driving based on information obtained in “Customer complaint
analysis” and “Freeze frame data check”.

INSPECTION

CAUTION:
For iridium spark plugs, do not adjust air gap or clean.

Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine
Diag. Flow Table”.
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Step Action Yes No
2 |lsthere DTC other than Fuel system (DTC P0171/ Go to applicable DTC |Go to Step 3.
P0172) and misfire (DTC P0300-P0304)? Diag. Flow Table.
3 | Check Ignition System. Go to Step 4. Check ignition sys-
1) Remove spark plugs and check them for; tem parts (Refer to
e Airgap: 1.0-1.1 mm (0.040 — 0.043 in.) See Fig. 1. Section 6F1).

 Carbon deposits/Insulator damage/Plug type
If abnormality is found, adjust, clean or replace.
2) Disconnect all injector connectors.
3) Connect spark plugs to high tension cords and then
ground spark plugs.
4) Crank engine and check that each spark plug sparks.
Are above check results satisfactory?

4 | Check Fuel Pressure (Refer to Section 6E1 for details). |Go to Step 5. Go to Diag. Flow
1) Release fuel pressure from fuel feed line. Table B-3 fuel
2) Install fuel pressure gauge. See Fig. 2. pressure check.

3) Check fuel pressure.
With fuel pump operating and engine at stop : 270 —
310 kPa, 2.7 — 3.1 kg/cm?, 38.4 — 44.0 psi.
At specified idle speed : 270 — 310 kPa, 2.7 — 3.1 kg/
cm?, 38.4 — 44.0 psi.

Is measured value as specified?

5 | Check Fuel Injectors and Circuit. Go to Step 6. Check injector cir-
1) Using sound scope (3) or such, check operating cuit or replace fuel
sound of each injector (4) when engine is running. injector(s).

Cycle of operating sound should very according to
engine speed. See Fig 3.
If no sound or an unusual sound is heard, check
injector circuit (wire or connector) or injector.

2) Turn ignition switch OFF and disconnect a fuel injec-
tor connector.

3) Check for proper connection to fuel injector at each
terminal. See Fig. 4.

4) If OK, then check injector resistance.
Injector Resistance : 11.3 — 13.8 Q at 20°C (68°F)

5) Carry out steps 1) and 3) on each injector.

6) Check each injector for injected fuel volume referring
to Section 6E1. See Fig. 5.
Injected Fuel Volume : 43 — 47 cc/15 sec (1.45/1.51 —
1.58/1.65 US/Imp. 0z/15 sec)

7) Check each injector for fuel leakage after injector
closed.
Fuel Leakage : Less than 1 drop/min.

Is check result in step 1) and 3) to 7) satisfactory?

6 |Check PCV Valve for clogging (See Section 6E1). Go to Step 7. Replace PCV
Is it in good condition? valve.
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Step

Action

Yes

No

2

Is there DTC other than Fuel system (DTC P0171/
P0172) and misfire (DTC P0300-P0304)?

Go to applicable DTC
Diag. Flow Table.

Go to Step 3.

3

Check Ignition System.
1) Remove spark plugs and check them for;
e Airgap: 1.0-1.1 mm (0.040 — 0.043 in.) See Fig. 1.
 Carbon deposits/Insulator damage/Plug type
If abnormality is found, adjust, clean or replace.
2) Disconnect all injector connectors.
3) Connect spark plugs to high tension cords and then
ground spark plugs.
4) Crank engine and check that each spark plug sparks.
Are above check results satisfactory?

Go to Step 4.

Check ignition sys-
tem parts (Refer to
Section 6F1).

Check Fuel Pressure (Refer to Section 6E1 for details).
1) Release fuel pressure from fuel feed line.
2) Install fuel pressure gauge. See Fig. 2.
3) Check fuel pressure.
With fuel pump operating and engine at stop : 270 —

310 kPa, 2.7 — 3.1 kg/cm?, 38.4 — 44.0 psi.
At specified idle speed : 270 — 310 kPa, 2.7 — 3.1 kg/

cm?, 38.4 — 44.0 psi.
Is measured value as specified?

Go to Step 5.

Go to Diag. Flow
Table B-3 fuel
pressure check.

Check Fuel Injectors and Circuit.

1) Using sound scope (3) or such, check operating
sound of each injector (4) when engine is running.
Cycle of operating sound should very according to
engine speed. See Fig 3.

If no sound or an unusual sound is heard, check
injector circuit (wire or connector) or injector.

2) Turn ignition switch OFF and disconnect a fuel injec-
tor connector.

3) Check for proper connection to fuel injector at each
terminal. See Fig. 4.

4) If OK, then check injector resistance.

Injector Resistance : 11.3 — 13.8 Q at 20°C (68°F)

5) Carry out steps 1) and 3) on each injector.

6) Check each injector for injected fuel volume referring
to Section 6E1. See Fig. 5.

Injected Fuel Volume : 43 — 47 cc/15 sec (1.45/1.51 —
1.58/1.65 US/Imp. 0z/15 sec)

7) Check each injector for fuel leakage after injector
closed.

Fuel Leakage : Less than 1 drop/min.
Is check result in step 1) and 3) to 7) satisfactory?

Go to Step 6.

Check injector cir-
cuit or replace fuel
injector(s).

Check PCV Valve for clogging (See Section 6E1).
Is it in good condition?

Goto Step 7.

Replace PCV
valve.
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Step Action Yes No
7 | Check EVAP Canister Purge Valve for Closing. Check evaporative Go to Step 8.
1) Disconnect purge hose from EVAP canister purge emission control sys-
valve. tem (See Section
2) Place finger against the end of EVAP canister purge |6E1).
valve.

3) Check that vacuum is not felt there, when engine is
cool and running at idle. See Fig. 6.

Is vacuum felt?

8 | Check MAP Sensor for performance (See DTC P0105 |Go to Step 9. Repair or replace.

Diag. Flow Table).

Is it in good condition?

9 | Check ECT Sensor for performance (See Section 6E1). |Go to Step 10. Replace engine
Is it in good condition? coolant temp. sen-
sor.
10 | Check Parts or System which can cause engine rough | Check wire harness Repair or replace.
idle or poor performance. and connection of
* Engine compression (See Section 6A1). ECM ground, ignition
e Valve lash (See Section 6A1). system and fuel injec-
e Valve timing (Timing belt installation. See Section |tor for intermittent
6A1). open and short.

Are they in good condition?

[A] Fig. 1 for Step 3/ [B] Fig. 2 for Step 4 / [C] Fig. 3 for Step 5

[A] [B]

[C]

1. Fuel pressure gauge & 3 way joint
2. Fuel feed hose

[D] Fig. 4 for Step 5/ [E] Fig. 5 for Step 5/ [F] Fig. 6 for Step 7
[D] [E] [F]

[HERNEARAE

|
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DTC P0325 (DTC No.17) Knock Sensor Circuit Malfunction

WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM
5V
_| [” ] " WHT 41-25
< | -|> ----- W o el __ _T_
C41 (31P) 'L G04 (24P) G03 (17P)
olsf7]e]s]afs] [2]1]llz]se]5]4]3] [2]1]|l6TsT2l3T2T1]
21 [20]19[18[17[16[15[14[13[12][11 [10]||[16]15[ 14[13[12]11 [10] 9 | & |||[12[11[10] 9[8[ 7
31 [30]29 |_| 2827 |_| 2625 [24[23[22]||[24] 23] 22 |_| 21]20[19[18] 17 |||[1z]1e |_| 15[14]13 /
DTC DETECTING CONDITION POSSIBLE CAUSE

or

¢ Knock sensor voltage is 3.91 V or more

* Knock sensor voltage is 1.23 V or less

¢ ECM malfunction

¢ “WHT” circuit open or shorted to ground
¢ Knock sensor malfunction

DTC CONFIRMATION PROCEDURE

1) Clear DTC, start engine and keep it at idle for 1 min.

2) Select “DTC” mode on scan tool and check DTC.

INSPECTION

Step

Action

Yes

No

1

Was “Engine Diag. Flow Table” performed?

Go to Step 2.

Go to “Engine Diag. Flow
Table”.

1) Stop engine.

2) With ignition switch at OFF position, discon-
nect knock sensor connector.

3) With ignition switch at ON position, check
voltage from “WHT” terminal of knock sen-
sor connector to body ground. See Fig. 2.

Isit4—-5V?

Substitute a known-good
knock sensor and
recheck.

2 | Check Knock Sensor Signal. Knock sensor and its cir- | Go to Step 3.
1) With engine running, check voltage from cuit are in good condition.
C41-25 terminal of ECM connector to body | Intermittent trouble or
ground. See Fig. 1. faulty ECM.
Is voltage about 1.23 —3.91 V? Recheck, referring to
“Intermittent and Poor
Connection” in Section
OA.
3 |Check Knock Sensor Output. Faulty knock sensor. “WHT” wire open, shorted

to ground circuit or poor
C41-25 connection.

If wire and connection are
OK, substitute a known-
good ECM and recheck.
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[A] Fig. 1 for Step 2/ [B] Fig. 2 for Step 3

[A] [B]
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DTC P0335 (DTC No.23) Crankshaft Position (CKP) Sensor Circuit Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM

+B 5V

BLK/RED ] %
O YEL/BLK 1C41-23
BLK/ORN—‘

GO4 (24P) G03 (17P)
6[s]4]3] EI‘ [6[s[4[3]2]1]
1615 14]13[12[11[10] 9 | 8 |||[12[11]10] o[8[ 7
24]23] 22 |_| 21]20]19]18] 17 Wﬂm /
J

~

9lsf7[e]s]a]3] [2]¢
21 [20[19[18[17[16[15[14[13[12[11
31 3029|_|2827|_|2625|2423

N e
10
22

DTC DETECTING CONDITION POSSIBLE CAUSE
* No CKP sensor signal for 2 seconds at engine crank- |* CKP sensor circuit open or short.
ing. * Crankshaft timing belt pulley teeth damaged.
* CKP sensor malfunction, foreign material being
attached or improper installation.
e ECM malfunction.
REFERENCE

Connect oscilloscope between terminals C41-23 of ECM connector connected to ECM and ground and check
CKP sensor signal.

1. BTDC 5° (Crank angle) [B] : Waveforms at specified idle speed
[A] : Oscilloscope Waveforms [C]: Waveforms at 2000 r/min

DTC CONFIRMATION PROCEDURE

1) Clear DTC and crank engine for 2 sec.
2) Select “DTC” mode on scan tool and check DTC.
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INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag.
Flow Table”.
2 | Check CKP Sensor and Connector for proper Go to Step 3. Correct.
installation.
Is CKP sensor installed properly and connector
connected securely?
3 | Check Wire Harness and Connection. Go to Step 5. Go to Step 4.
1) Disconnect connector from CKP sensor.
2) Check for proper connection to CKP sensor at
each terminal.
3) If OK, turn ignition switch ON and check for
voltage at each terminal of sensor connector
disconnected. See Fig. 1.
Terminal “B+”: 10-14V
Terminal “Vout” : 4 -5V
Terminal “GND”: 0 -1V
Is check result satisfactory?
4 | Was terminal “Vout” voltage out of specification in |“YEL/BLK” wire open, “BLK/RED” or “BLK/
Step 3 check? short or poor connection. | ORN” wire open, short
If wire and connection are | or poor connection.
OK, substitute a known-
good ECM and recheck.
5 |Check Ground Circuit for open. Go to Step 6. “BLK/ORN” wire open
1) Turn ignition switch OFF. or poor ground con-
2) Check for continuity between “GND” terminal nection.
of CKP sensor connector and engine ground.
Is continuity indicated?
6 |Check CKP Sensor for operation. Goto Step 7. Replace CKP sensor.
1) Remove CKP sensor from sensor case.
2) Remove metal particles on end face of CKP
sensor, if any.
3) Connect each connector to ECM and CKP
sensor.
4) Turn ignition switch ON.
5) Check for voltage at terminal C41-23 of con-
nector connected to ECM by passing magnetic
substance (iron) while keeping approximately
1 mm (0.03 in.) gap with respect to end face of
CKP sensor. See Fig. 2 and 3.
Does voltage vary from low (0 —1 V) to high (4 -5
V) or from high to low?
7 | Check Signal Rotor for the following. See Fig. 4. | Intermittent trouble or Clean rotor teeth or

e Damage
* No foreign material attached
Is it in good condition?

faulty ECM.

Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section 0A.

replace CMP sensor.




6-60 ENGINE GENERAL INFORMATION AND DIAGNOSIS (M13/M16 ENGINES)

[A] Fig. 1 for Step 3/ [B] Fig. 2 for Step 6

[A]

[B]

Magnetic substance (iron)

[C] Fig. 3 for Step 6/ [D] Fig. 4 for Step 7

[C]
C41-23

dil VR NPAN

{0
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DTC P0340 (DTC No.15) Camshaft Position (CMP) Sensor Circuit Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

o Q
% &

BLK/O

BLK/RED ]

+B |

BLU ——————C41

L

11 i ECM

5V

9lsf7]e]s[a]3] [2]1

~

21 (20[{19[{18[17[16]|15]|14 13|12 11

16]15[ 14[ 13[12][11]10] 9

N roaeml
10
22

31 [30]29 |_| 28]27 |_| 26[25 2423

G04 (24P)
s[s[4][3] [2]

24]23] 22 |_| 21]20]19]18

G03 (17P)
t||lelsTa]s]2]1]
8 12(11]10|/ 9|8 | 7
17|zl Tl |
,

DTC DETECTING CONDITION

POSSIBLE CAUSE

* No CMP sensor signal during engine running
sensor signal is inputted).

(CKP

CMP sensor circuit open or short.

Signal rotor teeth damaged.

CMP sensor malfunction, foreign material being
attached or improper installation.

ECM malfunction.

REFERENCE

Connect oscilloscope between terminals C41-11 of ECM connector connected to ECM and body ground and
check CMP sensor signal. When CKP circuit is failed (open or short), ECM identify the cylinder only by CMP

sensor signal.

[A] o U
50
AUTO
Z28ms
180° Crank angle [B]
1. No.1 cylinder 3. No.3 cylinder [A]: Oscilloscope Waveforms [C]: CKP sensor signal
2. No.2 cylinder 4. No.4 cylinder [B]: Waveforms at specified idle speed [D]: CMP sensor signal

DTC CONFIRMATION PROCEDURE

1) Clear DTC.
2) Start engine and keep it at idle for 1 min.

3) Select “DTC” mode on scan tool and check DTC.
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INSPECTION

Step

Action

Yes

No

1

Was “Engine Diag. Flow Table” performed?

Go to Step 2.

Go to “Engine Diag.
Flow Table”.

2

Check CMP Sensor and connector for proper installa-
tion.

Is CMP sensor installed properly and connector con-
nected securely?

Go to Step 3.

Correct.

Check Wire Harness and Connection.

1) Disconnect connector from CMP sensor.

2) Check for proper connection to CMP sensor at
each terminal.

3) If OK, turn ignition switch ON and check for volt-
age at each terminal of sensor connector discon-
nected. See Fig. 1.

Terminal “B+”: 10-14 'V

Terminal “Vout”: 4 -5V

Terminal “GND”: 0 -1V
Is check result satisfactory?

Go to Step 5.

Go to Step 4.

Was terminal “Vout” voltage out of specification in
Step 3 check?

“BLU” wire open, short
or poor connection.

If wire and connection
are OK, substitute a
known-good ECM and
recheck.

“BLK/RED” or “BLK/
ORN” wire open,
short or poor con-
nection.

Check Ground Circuit for open.

1) Turn ignition switch OFF.

2) Check for continuity between “GND” terminal of
CMP sensor connector and engine ground.

Is continuity indicated?

Go to Step 6.

“BLK/ORN” wire
open or poor ground
connection.

Check CMP Sensor for operation.

1) Remove CMP sensor from sensor case.

2) Remove metal particles on end face of CMP sen-
sor, if any.

3) Connect each connector to ECM and CMP sensor.

4) Turn ignition switch ON.

5) Check for voltage at terminal C41-11 of connector
connected to ECM by passing magnetic sub-
stance (iron) while keeping approximately 1 mm
(0.03 in.) gap with respect to end face of CMP
sensor. See Fig. 2 and 3.

Does voltage vary from low (0 — 1 V) to high (4 — 5 V)

or from high to low?

Goto Step 7.

Replace CMP sen-
sor.

Check Signal Rotor for the following.
See Fig. 4.

* Damage

* No foreign material attached
Is it in good condition?

Intermittent trouble or
faulty ECM.
Check for intermittent

referring to “Intermittent
and Poor Connection” in

Section OA.

Clean rotor teeth or
replace CMP sensor.
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[A] Fig. 1 for Step 3/ [B] Fig. 2 for Step 6

[A] [B]

[C] Fig. 3 for Step 6 / [D] Fig. 4 for Step 7

[C] [D]
SN AN
o o o
et
=

o)
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DTC P0400 Exhaust Gas Recirculation Flow Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

+B ) ECM
12V
. A ['Wv—_
3 A
IR GRY C41-18
BLK/RED | UNZVY
| . 2 ! GRY/WHT c41-29
4 z= >|_
R GRY/YEL | 4117 ——3
| 112V >|_
5 6 x
IR BRN/WHT C41-28 :
N Y, ‘ 4
BLK/ORN c41 1
i N oy A r FeTYryy My W pereye
ofsf7[e]s[a]s] [2]1]||[Z]e][s5]4]3] ﬂ-n---
21(20[19|18(17]|16(15|14 13|12 11110]||[16[15[ 14[ 13|12 11|1D|9 8 12(11(10|1 9|8 | 7
31 [30]29 |_| 28[27 |_| 2625 [24[23]22]|[[24] 23] 22 |_| 21]20[19[18] 17 17]16 |_| 15[14]13 /
| 1. EGR valve |
DTC DETECTING CONDITION POSSIBLE CAUSE
* While running at specified vehicle speed after engine warm-up ¢ EGR valve or its circuit

» During deceleration (engine speed high with closed throttle position | EGR passage
ON) in which fuel cut is involved, difference in intake manifold abso- | ECM
lute pressure between when EGR valve is opened at specified value
and when it is closed is larger or smaller than specified value.

%2 driving cycle detection logic, monitoring once/1 driving

DTC CONFIRMATION PROCEDURE

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.
¢ Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Turn ignition switch OFF.
Clear DTC with ignition switch ON, check vehicle and environmental condition for :
— Altitude (barometric pressure) : 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp. : —10°C, 14°F or higher
— Intake air temp. : 70°C, 122°F or lower
2) Start engine and warm it up to normal operating temperature (70 — 110°C, 158 — 230°F) and run it at idle for
5 min.
3) Increase vehicle speed to 80 — 88 km/h, 50 — 55 mph in 5th gear or in “D” range.
4) Hold throttle valve at that opening position for 2 min. or longer.
5) Increase engine speed to 4000 r/min. in 3rd gear or in “2” range.
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6) Release accelerator pedal and with engine brake applied, keep vehicle coasting (fuel cut condition) till
engine speed reaches 1500 r/min.

7) Stop vehicle (don't turn ignition switch OFF) and confirm test results according to following “Test Result Con-
firmation Flow Table”.

Vehicle speed — — Engine speed
........................ -~ 4000 r/min
80-88kmh | _______ ... '
50 — 55 mph f [ !
(Keep throttle ' X '
valve opening ' \ '
constantly) ! ' '
.- S — Lo
T U O 6) B
TEST RESULT CONFIRMATION FLOW TABLE
Step Action Yes No
1 |Check DTC in “DTC” mode and pending DTC in | Proceed to applicable Go to Step 2.
“ON BOARD TEST". DTC flow table.
Is DTC or pending DTC displayed?
2 | Set scan tool to “READINESS TESTS” mode | No DTC is detected. Repeat DTC confirmation
and check if testing has been completed. (Confirmation test is com- | procedure.
Is test completed? pleted)
INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
2 | Do you have SUZUKI scan tool? Go to Step 4. Go to Step 5.
3 |EGR Valve Operation Check : Go to Step 4. Go to Step 5.
1) With ignition switch OFF, install SUZUKI
scan tool.
2) Check EGR system referring to Section
6E1.
Is it in good condition?
4 | MAP Sensor Check : Intermittent trouble or Repair or replace.
1) Check MAP sensor for performance refer- | faulty ECM. Check for
ring to Section 6E1. intermittent referring to
Is check result satisfactory? “Intermittent and Poor
Connection” in Section
0A.
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Step

Action

Yes

No

5

EGR Valve Power Supply Circuit Check :

1) With ignition switch OFF, disconnect EGR
valve coupler.

2) With ignition switch ON, check voltage
between terminal 2 and terminal 5 of EGR
valve connector and ground. See Fig.1.

Is each voltage 10 — 14 V?

Goto Step 7.

Faulty “BLK/RED” wire.

EGR Valve Stepper Motor Coil Circuit Check :

1) With ignition switch OFF, connect EGR
valve coupler and disconnect ECM cou-
plers.

2) Check resistance between G04-5 and C41-
18, 29, 17, 28.

Is each resistance 20 — 24 Q at 20°C, 68°F?

Go to Step 8.

Faulty “GRY”, “GRY/
WHT”, “GRY/YEL”,
“BRN/WHT” wire or EGR
valve.

MAP sensor Check :

1) Check MAP sensor for performance refer-
ring to Section 6E1.

Is check result satisfactory?

EGR passage clogged or
EGR valve malfunction. If
all above are OK, intermit-
tent trouble or faulty ECM.
Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section OA.

Repair or replace.

Fig. 1 for Step 5

1. EGR valve connector

“BLK/RED”
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DTC P0420 Catalyst System Efficiency below Threshold
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM

ORN —|

WHT C41-13
| 5V
ORN G04-10 1

WHT G04-13——

L

) E— Y RN G04 (24P) G03 (17P)
ols|7]e[s[a]a3] [2]1]|7]e]s]4]3] [2]1]|eI6T2T8T2TT]
21 [20]19]18]17]16]15][14]13]12]11]10]|[[16]15] 14] 18] 12]11]10] 9 | 8 [|[12]11]10] 9[8[ 7
31 [30]290][ |[28]27][ | [26]25 [24 [23 [ 22]||[24] 23] 22][ | [21]20 [19]18] 17
\ [ |Cealed][ | , I mm|y |

B ~

ECM monitors oxygen concentration in the exhaust gas which has passed the three way catalytic converter by
HO2S-2 (2).

When the catalyst is functioning properly, the variation cycle of HO2S-2 (2) output voltage (oxygen concentra-
tion) is slower than that of HO2S-1 (1) output voltage because of the amount of oxygen in the exhaust gas which
has been stored in warm up three way catalytic converter (3) and three way catalytic converter (4).

REFERENCE

[A]
0.5 V/Div HO25-1

HO2S-2

1
|

2 sec./Div 1 |
|

Engine running at ]
Closed loop condition * Fuel
Cut Idle after fuel cut

| [A]: Oscilloscope Waveforms |

DTC DETECTING CONDITION POSSIBLE CAUSE
* While vehicle running at constant speed under other than ¢ Exhaust gas leak
high load. e Three way catalytic converter malfunction

* Time from rich or lean switching command is output till HO2S- | Fuel system malfunction
2 output voltage crosses 0.45 V is less than specified value. | HO2S-2 malfunction
%2 driving cycle detection logic, monitoring once/1 driving ¢ HO2S-1 malfunction
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DTC CONFIRMATION PROCEDURE

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.
¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

1) Turn ignition switch OFF.
Clear DTC with ignition switch ON, check vehicle and environmental condition for :
— Altitude (barometric pressure) : 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp. : —10°C, 14°F or higher
— Intake air temp. : 70°C, 158°F or lower
— Engine coolant temp. : 70 — 110°C, 158 — 230°F
2) Start engine and drive vehicle at 55 — 65 km/h, 35 — 45 mph for 8 min. or longer.
While this driving, if “Catalyst Monitoring TEST COMPLETED” is displayed in “READINESS TESTS” mode
and DTC is not displayed in “DTC” mode, confirmation test is completed.
If “TEST NOT COMPLETE” is still being displayed, continue test driving.
3) Decrease vehicle speed at 50 — 60 km/h, 30 — 40 mph, and hold throttle valve at that opening position for 2
min. and confirm that short term fuel trim vary within — 20% — +20% range.
4) Stop vehicle (do not turn ignition switch OFF) and confirm test results according to following “Test Result
Confirmation Flow Table”.

55 — 65 kg-m
(85 - 45 mph) ]
50 - 60 kg-m _J
(30 — 40 mph)

- 4
A
Y |

3) 4)

TEST RESULT CONFIRMATION FLOW TABLE

Step Action Yes No
1 |Check DTCin “DTC” mode and pending DTC in | Proceed to applicable Go to Step 2.
“ON BOARD TEST” or “PENDING DTC” mode. | DTC Diag. Flow Table.
Is DTC or pending DTC displayed?
2 | Set scan tool to “READINESS TESTS” mode |No DTC is detected (con- | Repeat DTC confirmation

and check if testing has been completed. firmation test is com- procedure.
Is test completed? pleted).
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INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.

2 | Check Short Term Fuel Trim. Go to Step 3. Check fuel system.
Did short term fuel trim vary within — 20% — Go to DTC P0171/P0172
+20% range in step 3) of DTC confirmation Diag. Flow Table.
test?

3 |Check HO2S-2 for Output Voltage. Replace three way cata- | Check “WHT” and “ORN”

Perform steps 1) through 9) of DTC confirma-
tion procedure for DTC P0136 (HO2S-2 mal-
function) and check output voltage of HO2S-2
then.

Is over 0.6 V and below 0.3 V indicated?

lytic converter.

wires for open and short,
and connections for poor
connection.

If wires and connections

are OK, replace HO2S-2.
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DTC P0443 Purge Control Valve Circuit Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

- +B

BLK/RED — T

ECM

| g
1 BLUBLK

c41-4 ‘j

—— BLK/ORN —¢F C41-1 j7
+—— BLK —t C41-3
777 —]
| 1. EVAP canister purge valve |
DTC DETECTING CONDITION POSSIBLE CAUSE

Canister purge control valve circuit is opened or
shorted.

e “BLU/BLK” circuit open or short
e “BLK/RED’ circuit open or short
e Canister purge valve malfunction

DTC CONFIRMATION PROCEDURE

1) Clear DTC with ignition switch ON.
2) Select “DTC” mode on scan tool and check DTC.

INSPECTION
Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Goto Step 2 Go to “Engine Diag.
Flow Table”.
2 | Check EVAP Canister Purge Valve operation. “BLU/BLK” circuit Replace EVAP canister
1) With ignition switch OFF, disconnect coupler from | open or short. purge valve.

canister purge valve.

2) Check resistance of EVAP canister purge valve.
Resistance between
two terminals : 30 — 34 Q at 20°C (68°F)
Resistance between
terminal and body : 1 MQ or higher
See Fig.1.

Is it as specified?

“BLK/RED’ circuit
open or short.

Fig. 1

for Step 2
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DTC P0480 Radiator Cooling Fan Control System Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM
1
—>5 —|
TP BRN G04-18
Bég;r 30A 60A
0 o1 BLU/RED ——
‘ - —— BLU/RED ] 4
L+
BLK STReSAcC A H,
J__ ON 0 o-—1BLU/BLK LD BLK—_
- 6 5 2 .
1 T o e GRN/RED | G04-3—
7; I_ ﬁﬂ/}** BLU
BLK/WHT— " E
BLU/WHT
Tl T cai@ip) L . G04 (24P) G03 (17P) BLK/ORN—} C41-1 —
slsl7]e[s]4]3] [2]1]||[=]e]5]4]s] |Z ﬂ--- BLK -C4I1—3—‘
21 [20]19]18]17][16]15[14[13[12]11]10]|[[16[15] 14] 18] 12]11]10] 9 12 11 10 9 87
31 [30]29 |_| 28]27 |_| 26]25[24[23]22]|[[24] 23] 22 |_| 21 20|19|18 17 [17]16][ |[15]14]13] |
1. Radiator fan relay No.1 3. Radiator fan relay No.3 5. Main fuse 7. Ignition switch |
2. Radiator fan relay No.2 4. Radiator fan motor 6. JB
DTC DETECTING CONDITION POSSIBLE CAUSE
Low voltage at terminal C21-18 when engine coolant o “BLK/WHT” or “BRN” circuit open or short
temp. is below 97.5°C, 207.5°F. » Radiator cooling fan relay malfunction
%2 driving cycle detection logic, continuous monitoring. | ECM malfunction

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF.

2) Clear DTC with ignition switch ON.

3) Warm up engine until radiator cooling fan starts to operate.

4) Check pending DTC in “ON BOARD TEST” or “PENDING DTC” mode and DTC in “DTC” mode.

INSPECTION
Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag.
Flow Table”.
2 | Check wire circuit. Go to Step 3. “BLK/WHT” and/or
1) Disconnect radiator fan control relay No.1 from “BLU/WHT” wire open
relay box with ignition switch turned OFF. See circuit.
Fig. 1.
2) Turn ON ignition switch, measure voltage
between each engine ground to “BLK/WHT” and
“BLU/WHT” wire terminal.
Is voltage 10 — 14 V?
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Step

Action

Yes

No

3

Check wire circuit.

1) Connect radiator fan control relay No.1 to relay
box with ignition switch turned OFF.

2) Turn ON ignition switch, measure voltage
between vehicle body ground and “G04-18” ter-
minal wire. See Fig. 2.

Is voltage 10 — 14 V?

Goto Step 7.

Go to Step 4.

Check wire circuit.

1) Disconnect connector from ECM with ignition
switch turned OFF.

2) Disconnect radiator fan control relay No.1 from
relay box.

3) Measure resistance between “G04-18” terminal
wire and vehicle body ground.

Is resistance infinity?

Go to Step 5.

“BRN” wire shorted to
ground circuit.

Check wire circuit.

1) Turn ON ignition switch.

2) Check voltage between “G04-18” terminal wire
and vehicle body ground.

Is voltage 0 V?

Go to Step 6.

“BRN” wire shorted to
power supply circuit.

Check radiator fan control relay No.1.

1) Check radiator fan control relay No.1, referring
to “Radiator Fan Control Relay” in Section 6B.

Is result in good condition?

“BRN” wire open circuit.

Replace relay.

Check radiator fan control No.1.

1) Connect connectors to ECM with ignition switch
turned OFF.

2) Run engine until ECT is over 97°C, 207°F.

3) Measure voltage between vehicle body ground
and “G04-18” terminal wire.

Is voltage lower 1.5 V?

Go to Step 8.

Faulty ECM.

Check radiator fan control.

1) Disconnect radiator fan control relay No.2, and
No.3 from relay box with ignition switch turned
OFF.

2) Run engine until ECT is over 97°C, 207°F.

3) Measure voltage between vehicle body ground
and each “BLU/RED” wire terminal.

Is voltage lower 10 — 14 V?

Goto Step 9

“BLU/RED” wire open
circuit.
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Step

Action

Yes

No

Check wire circuit.

1) Disconnect connectors from ECM with ignition
switch turned OFF.

2) Connect radiator fan control relay No.2 to relay
box.

3) Turn ON ignition switch, measure voltage
between vehicle body ground and “G04-3” ter-
minal wire.

Is voltage 10 — 14 V?

4) If OK, disconnect radiator fan control relay No.2
and then connect radiator fan control relay No.3
to relay box.

5) Turn ON ignition switch, measure voltage
between vehicle body ground and “G04-3” ter-
minal wire.

Is voltage 10 — 14 V?

Go to Step 13.

Go to Step 10.

10

Check wire circuit.

1) Disconnect radiator fan control relay No.2, and
No.3 from relay box.

2) Measure resistance between “G04-3” terminal
wire and vehicle body ground.

Is resistance infinity?

Go to Step 11.

“GRN/RED” wire
shorted to ground cir-
cuit.

11 | Check wire circuit. Go to Step 12. “GRN/RED” wire
1) Turn ON ignition switch. shorted to power sup-
2) Check voltage between “G04-3” terminal wire ply circuit.
and vehicle body ground.
Is voltage 0 V?
12 | Check radiator fan control relay No.2 and No.3. “GRN/RED” wire open Replace relay.
1) Check radiator fan control relay No.1, referring | circuit.
to “RADIATOR FAN CONTROL RELAY” in Sec-
tion 6B.
Is result in good condition?
13 | Check radiator fan control No.2 and No.3. Radiator cooling fan con- | Faulty ECM.

1) Connect connectors to ECM with ignition switch
turned OFF.

2) Run engine until ECT is over 107°C, 225°F.

3) Measure voltage between vehicle body ground
and “G04-3” terminal wire.

Is voltage lower 1.5 V?

trol system is good con-
dition.

Repeat DTC confirma-
tion procedure.

If DTC P0480 detected,
substitute a known-good
ECM and recheck.
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[A] Fig. 1 for Step 2/ [B] Fig. 2 for Step 3

[A] [B]

NN N AN

1. Radiator fan relay No.1
2. Radiator fan relay No.2
3. Radiator fan relay No.3
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DTC P0500 (DTC No.16) Vehicle Speed Sensor (VSS) Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

A
Al 1 2 +B Y oM

——°
—{— BLK/RED %
- ﬁ PPL GO4-24 -
- 4
p[ BLK/IORN —*

3, +B 5 7

Bl 1 ? j 2V f 5V
c[ YELBLK PPL Go4-24—o<L
a
YEL — g 4
b -

L BLK —-|-

Tl T cai@ip) L . G04 (24P) G03 (17P)
olsf7]e[s[4]3] [2]1||lZ]e]s]4]3] [2]1]|leTsT2laT2T1]
21 [20]19]18]17[16]15]14[13]12]11]10]||[16]15] 14] 13[ 12]11]10] 9 | & |||[12]11]10] 98] 7
31 [30 29|_|28 27|_|26 252423 ]22]||[24] 23 22|_|21 20[19]18] 17 |_| /
1. VSS (vehicle speed sensor) 3. Power supply from ignition switch 5. TCM [A] M/T vehicle
2. VSS connector 4. To speedometer 6. TCM connector [B] A/T vehicle
DTC DETECTING CONDITION POSSIBLE CAUSE
» VSS signal not inputted while vehicle running in “D” | “BLK/ORN” circuit open
range or during fuel cut at deceleration. e “PPL” or “BLK/RED” circuit open or short

%2 driving cycle detection logic, continuous monitoring |* VSS malfunction
¢ ECM malfunction
e Speedometer malfunction
e TCM malfunction

DTC CONFIRMATION PROCEDURE

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

* Road test should be carried out with 2 persons, a driver and a tester.

1) Clear DTC and warm up engine to normal operating temperature.
2) Increase vehicle speed to 80 km/h, 50 mph in 3rd gear or “2” range while observing vehicle speed displayed

on scan tool.
3) Release accelerator pedal and with engine brake applied, keep vehicle coasting (fuel cut condition) for 4

sec. or more.
4) Check pending DTC and DTC.
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INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
2 |Is vehicle equipped A/T? Go to Step 9. Go to Step 3.
3 |Does speedometer indicate vehicle speed? Go to Step 4. Go to Step 6.
4 | Check Vehicle Speed Signal. Intermittent trouble or Go to Step 5.
Is vehicle speed displayed on scan tool in step |faulty ECM.
2) and 3) of DTC confirmation procedure? Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section OA.
5 | Check VSS Signal Circuit. Faulty speedometer. “PPL” wire open or short.
1) Turn ignition switch to OFF position. Poor connection of ECM
2) Disconnect combination meter connectors. connector terminal.
Refer to Section 8. If OK, substitute a known-
3) Turn ignition switch to ON position, without good ECM and recheck.
running engine.
4) Measure voltage from terminal “a” of VSS
connector to ground. See Fig. 2.
Is voltage within 4 — 5 V?
6 | Check VSS Power Supply. Go to Step 7. “BLK/RED” or “BLK/ORN”
1) With ignition switch at OFF position, discon- wire open or short.
nect VSS connector.
2) Turn ignition switch to ON position, without
running engine.
3) Measure voltage from terminal “b” to “c” of
VSS connector. See Fig. 1.
Is voltage within 10 — 14 V?
7 | Check VSS Signal Circuit. Go to Step 8. “PPL” wire open or short.
1) Measure voltage from terminal “a” of VSS Poor connection of ECM
connector to ground. See Fig. 2. connector terminal.
Is voltage more than 4 V? If OK, substitute a known-
good ECM and recheck.
8 |Check Speedometer Drive Gear. Faulty speedometer drive | Poor connection of VSS
1) Remove VSS. gear. connector terminal.
2) Visually inspect speedometer drive gear If OK, substitute a known-
damage. good VSS and recheck.
Was any damage found?
9 | Does speedometer indicate vehicle speed? Go to Step 10. Go to Step 11.
10 | Check Vehicle Speed Signal Circuit. Intermittent trouble or “PPL” wire open.
1) Turn ignition switch to OFF position. faulty ECM. Poor connection of ECM
2) Disconnect combination meter connectors. |Check for intermittent connector terminal.
Refer to Section 8. referring to “Intermittent | If OK, substitute a known-
3) Turn ignition switch to ON position, without |and Poor Connection” in | good ECM and recheck.
running engine. Section OA of the Service
4) Measure voltage from terminal “PPL” wire of | Manual mentioned in the
TCM connector to ground. FOREWORD of this man-
Is voltage within 4 — 5 V? ual.
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Step Action Yes No

11 | Check Vehicle Speed Signal Circuit. Go to Step 12. Go to Step 14.

1) Turn ignition switch OFF position.

2) Disconnect connector from TCM.

3) Turn ignition switch ON position without
engine running.

4) Measure voltage from terminal “PPL” wire of
TCM connector to ground.

Is voltage more than 4 V?

12 | Check Vehicle Speed Signal Circuit for Short. | Go to Step 13. “PPL” wire shorted to

1) Turn ignition switch OFF position. power supply.

2) Disconnect connector from ECM and com-
bination meter.

3) Turn ignition switch ON position without
engine running.

4) Measure voltage from terminal “PPL” wire of
TCM connector to ground.

Is voltage 0 V?

13 |Check VSS circuit. Go to Step 14. Repair or replace for VSS
Check VSS circuit referring to “DTC P0720 Out- circuit.
put Speed Sensor (VSS) Circuit Malfunction” in
Section 7B1.
Is it result satisfactory?
14 | Check Vehicle Speed Signal Circuit for Short. | Faulty speed meter. “PPL” wire open or
1) Turn ignition switch OFF position. shorted to ground.
2) Disconnect connector from combination Substitute a know-good
meter. ECM and recheck.

3) Turn ignition switch ON position without
engine running.

4) Measure voltage from terminal “PPL” wire of
TCM connector to ground.

Is voltage 4 —5 V?

[A] Fig. 1 for Step 6/ [B] Fig. 2 for Step 5 and Step 7

[A] [B]
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DTC P0505 (DTC No.26) Idle Control System Malfunction
CIRCUIT DESCRIPTION

ECM
——————— GRN/RED C41-6 [
4 BLK/RED — G045 - 7%7
BLK —
GO4-10 —db~y
% z
'_
I
5 3 1
o
( 7 )
BLK/RED OO

~

21 [20]19]18]17[16]15]14]13][12]11]10]||[16]15] 14] 13]12 11|1o|9 12[11]10[ 9[8[ 7

31 [30]29 |_| 28[27 |_| 26]25]24]23]22]|[[24] 23] 22 |_| 21 20|19|18 17 |_| /

L
J1_______Tca131P) | . G04 (24P) G03 (17P) M
olsf7]e[s]4]3] [2]! 6]s]4[3] |Z BII-
2

1. Ignition switch 3. Main relay
2. Battery 4. 1AC valve
DTC DETECTING CONDITION POSSIBLE CAUSE
* No closed signal to IAC valve is detected after * “BLK/RED”, “GRN/RED” or “BLK” circuit open or
engine start. short
%2 driving cycle detection logic, continuous monitor- |* IAC valve malfunction
ing. ¢ ECM malfunction

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF.

2) Clear DTC with ignition switch ON.

3) Start engine and run it at idle for 1 min.
4) Check DTC and pending DTC.

INSPECTION
Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow

Table”.
2 |Is SUZUKI scan tool available? Go to Step 3. Go to Step 4.
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Step Action Yes No
3 |Check Idle Air Control System. Intermittent trouble or Go to Step 5.
1) Connect SUZUKI scan tool to DLC with igni- | faulty ECM.
tion switch OFF, set parking brake and Check for intermittent
block drive wheels. referring to “Intermittent
2) Warm up engine to normal operating tem- | and Poor Connection” in
perature. Section 0A.
3) Clear DTC and select “MISC TEST” mode
on SUZUKI scan tool.
Is it possible to control (increase and reduce)
engine idle speed by using SUZUKI scan tool?
4 | Check Idle Air Control System. Intermittent trouble or Go to Step 5.
1) Remove IAC valve from throttle body refer- |faulty ECM.
ring to “IAC Valve Removal” in Section 6E1. | Check for intermittent
2) Check IAC valve for operation referring to | referring to “Intermittent
“IAC Valve Inspection” in Section 6E1. See |and Poor Connection” in
Fig. 1. Section OA.
Is check result satisfactory?
5 | Check Wire Harness for open and short. Replace IAC valve and Repair or replace.

1) Turn ignition switch OFF.

2) Disconnect IAC valve connector.

3) Check for proper connection to IAC valve at
each terminals.

4) If OK, disconnect ECM connector.

5) Check for proper connection to ECM at
C41-6 terminal.

6) If OK, check “BLK/RED”, “GRN/RED” and
“BLK” circuit for open and short.

Are they in good condition?

recheck.

Fig. 1 for Step 4

[A]
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DTC P1500 Engine Starter Signal Circuit Malfunction
CIRCUIT DESCRIPTION

ECM
1
2 o0
C41-30| O BLK/YEL o o
— +
/77
1 [car@@ip) L L G04 (24P) G03 (17P)
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21 [20]19]18]17[16]15]14]13][12]11]10]||[16]15] 14] 13[12]11]10] 9 | & [||[12][11]10] 9 ]8] 7
31 [30]29 |_| 28]27 |_| 262524 [23 [22]||[24] 23] 22 |_| 2120[19[18] 17 |‘| /
.
A ]

~

| 1. Ignition switch | 2. Transmission range switch (A/T) | 3. Starter motor |

DTC DETECTING CONDITION POSSIBLE CAUSE

* Low voltage at terminal C41-30 when cranking engine or [¢ “BLK/YEL” circuit open
* High voltage at terminal C41-30 after starting engine. * ECM malfunction
%2 driving cycle detection logic, continuous monitoring.

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF.
2) Clear DTC with ignition switch ON, crank engine and run it at idle for 3 min.
3) Check pending DTC in “ON BOARD TEST” or “PENDING DTC” mode and DTC in “DTC” mode.

INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
2 | Check Terminal Voltage. Poor C41-30 connection | “BLK/YEL” circuit open.
1) Check for voltage at terminal C41-30 of or intermittent trouble.
ECM connector connected, under following | Check for intermittent
condition. referring to “Intermittent
While engine cranking: 6 -10V and Poor Connection” in
After starting engine: 0 V Section OA.
Is voltage as specified? If wire and connections
are OK, substitute a
known-good ECM and
recheck.
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DTC P1510 ECM Back-Up Power Supply Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM

I G03-11 WHT/RED

I

C41 (31P) M GO4 (24P) GO3 (17P)
s[7]e[s]a]s] [2]¢ 6[s]a[3] [2]1]|leTsTal3T2]1]
21 [20] 1e[18]17[16[15]14]13[12]11 ] 10]||[16]15] 14] 13[12]11[10] 9 | & |||[12]11]10] o[8[ 7
31 [30]29 |_| 28]27 |_| 26[25 [24[23[22]||[24] 23] 22 |_| 21]20[19]18] 17 |||[17]16 |_| 15[14]13 /
;
1

Battery voltage is supplied so that diagnostic trouble code memory, values for engine control learned by ECM,
etc. are kept in ECM even when the ignition switch is turned OFF.

©
~

DTC DETECTING CONDITION POSSIBLE CAUSE
* Low voltage at terminal GO3-11 after starting e “WHT/RED’ circuit open
engine. ¢ ECM malfunction

DTC CONFIRMATION PROCEDURE

1) Clear DTC, start engine and run it at idle for 1 min.
2) Select “DTC” mode on scan tool and check DTC.

INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table” in this section.
2 | Check Terminal Voltage. Poor G03-11 connection |“WHT/RED?” circuit open.
1) Check for voltage at terminal G03-11 of or intermittent trouble.
ECM connector connected, under each Check for intermittent
condition, ignition switch OFF and engine | referring to “Intermittent
running. and Poor Connection” in
Is it 10 — 14 V at each condition? Section OA.
If wire and connections
are OK, substitute a
known- good ECM and
recheck.
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DTC P1600 Serial Communication Problem Between ECM and TCM

WIRING DIAGRAM

12v 12v
TCM G08-7 GRN/YEL GO317—’\/\N% ECM
oy o Go4 (2aP) L— T Lt Goz (i7p) L
ols]7]e[s[4]s] [2]1]|Z]e]s]4][s] [=]1]|leTsTal3]2]1]
21 [20]19]18]17]16]15]14[13][12]11]10]|[[16]15] 14]13[12]11]10] 9 | 8 ||[[12]11]10] 987
31 [30[29 |_| 28]27 |_| 26]25[24[23[22]||[24] 23] 22 |_| 21]20[10[18] 17 |||[1z]16 |_| 15[14]13 /

CIRCUIT DESCRIPTION

TCM constantly sends information while ignition switch is ON as to whether judgement was made or not with
respect to all detectable DTCs as well as whether or not abnormality exists after judgement.

DTC DETECTING CONDITION

POSSIBLE CAUSE

No signal inputted from TCM to ECM or check sum
error while engine running

TCM power or ground ci
TCM malfunction
ECM malfunction

“GRN/YEL” circuit open or short

rcuit open

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF.

2) Clear DTC with ignition switch ON.

3) Start engine and run it at idle for 1 min.
)

4) Select “DTC” mode on scan tool and check DTC.
INSPECTION
Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow

Table”.

1) Disconnect connector from ECM with igni-
tion switch turned OFF.

2) Check proper connection at G03-17 termi-
nal in ECM connector.

3) If OK, then connect connector to ECM.

4) Turn ON ignition switch.

cle body. See Fig. 1.
Is voltage 8 — 12 V?

5) Measure voltage between G03-17 and vehi-

2 |Check DTC for TCM. Go to applicable DTC flow | Go to Step 3.
1) Check DTC for TCM. table.
Is there any DTC?

3 |Signal voltage check. Goto Step 7. Go to Step 4.
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Step

Action

Yes

No

Signal circuit check.

1) Disconnect connectors from TCM with igni-
tion switch turned OFF.

2) Turn ON ignition switch.

3) Measure voltage between G03-17 and vehi-
cle body.

Is voltage 10 — 14 V?

Faulty TCM.

Go to Step 5.

Signal circuit check.

1) Turn OFF ignition switch.

2) Disconnect connectors from ECM.

3) Measure resistance between “G03-17” ter-
minal and vehicle body ground.

Is resistance infinity?

Go to Step 6.

“GRN/YEL” wire shorted
to ground or other circuits.

Signal circuit check.

1) Connect connectors to ECM with ignition
switch turned OFF.

2) Turn ON ignition switch.

3) Measure voltage between G03-17 and vehi-
cle body.

Is voltage 10 — 14 V?

Goto Step 7.

Faulty ECM.
Substitute a known-good
ECM and recheck.

Signal circuit check.

1) Disconnect connectors from ECM and TCM
with ignition switch turned OFF.

2) Measure resistance between “G03-17” ter-
minal in ECM harness connector and “G08-
7” terminal in TCM harness connector.

Is resistance below 3 Q7?

Go to Step 8.

“GRN/YEL” wire in open
or high resistance circuit.

Signal circuit check.

1) Turn ON ignition switch.

2) Measure voltage between G03-17 and vehi-
cle body.

Is voltage 0 V?

Go to Step 9.

“GRN/YEL” wire shorted
to ground or other circuits.

Signal circuit check.

1) Connect connectors to TCM with ignition
switch turned OFF.

2) Turn ON ignition switch.

3) Measure voltage between G03-17 and vehi-
cle body. See Fig. 2.

Is voltage 10 — 14 V?

ECM and TCM voltage
are OK.

Check ECM and TCM
ground.

If they are OK, substitute
a known-good ECM and
recheck.

Faulty TCM.
Substitute a known-good
TCM and recheck.

[A] Fig. 1 for Step 3/ [B] Fig. 2 for Step 9
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DTC P1717 A/T Drive Range (Park/Neutral Position) Signal Circuit Malfunction
WIRING DIAGRAM / CIRCUIT DESCRIPTION

ECM

TCM | 12v
P '_ ;—»
1 i G07-12[— GRY/RED — G03-6
Ig11 R @97
T |
e Lo, =

1k

C41 (31P) [ G04 (24P) G03 (17P)
ofsf7]e[s[4[3] [2]1 6]s5]¢]3] E-I-
21 [20]19]18]17[16]15]14]13][12]11]10]||[16]15] 14] 13]12 11|1o|9 [12J11T10] o8 7] —
31 [30]29 |_| 28[27 |_| 26]25[24[23]22]|[[24] 23] 22 |_| 21 20|19|18 1716 |_| 15[14]13 /

ooz
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| 1. From ignition switch | 2. Transmission range switch |
DTC DETECTING CONDITION POSSIBLE CAUSE
¢ “D” range signal not inputted (Park/Neutral position sig- ¢ “GRY/RED” circuit open
nal inputted) to ECM while vehicle running * Transmission range switch malfunction

%2 driving cycle detection logic, continuous monitoring. [ “R”, “D”, “2” or “L” range signal circuit open
e TCM power or ground circuit open
e TCM or ECM malfunction

DTC CONFIRMATION PROCEDURE

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and a tester.

1
2) Clear DTC with ignition switch ON.

3) Start engine and shift selector lever to “D” range.

4) Increase vehicle speed to higher than 32 km/h, 20 mph and then stop vehicle.

) Turn ignition switch OFF.
)
)
)
5) Repeat above step 4) 9 times.
6) Shift selector lever to “2” range and repeat above step 4) and 5).
7) Shift selector lever to “L” range and repeat above step 4) and 5).
)

8) Check DTC in “DTC” mode and pending DTC in “ON BOARD TEST” or “PENDING DTC” mode.

INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow

Table”.

2 |Is SUZUKI scan tool available? Go to Step 3. Go to Step 4.
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1) Turn ignition switch OFF.

2) Disconnect TCM connectors.

3) Check for proper connection to TCM at ter-
minal.

4) If OK, then check voltage at terminal in TCM
connector disconnected, with ignition switch
ON.

Isit 10 — 14 V? See Fig. 2.

poor transmission range
switch connector connec-
tion, select cable malad-
justed, transmission
range sensor malad-
justed or transmission
range sensor malfunction.
If all above are OK, sub-
stitute a known-good
TCM and recheck.

Step Action Yes No
3 |Check PNP Signal (“D” range signal). Intermittent trouble or Go to Step 5.
1) Connect SUZUKI scan tool to DLC with igni- | faulty ECM. Check for
tion switch OFF. intermittent referring to
2) Turn ignition switch ON and check PNP sig- | “Intermittent and poor
nal (“P/N” or “D” range) on display when connection” in Section OA.
shifting selector lever to each range.
Is “D” range on display (Is 0 — 1 V indicated) no
matter which of “R”, “D”, “2” and “L” range posi-
tions selector lever may be at? See Table 1.
4 | Check PNP Signal (“D” range signal). Intermittent trouble or Go to Step 5.
1) Turn ignition switch ON. faulty ECM. Check for
2) Check voltage at terminal G03-6 of ECM intermittent referring to
connector connected. See Fig. 1. “Intermittent and poor
Is “D” range on display (Is 0 — 1 V indicated) no | connection” in Section OA.
matter which of “R”, “D”, “2” and “L” range posi-
tions selector lever may be at? See Table 1.
5 |Is“P/N range on display (Is 10 — 14 V indicated) | Check transmission range | Go to Step 6.
when selector lever is at one of “R”, “D”, “2” and | sensor and circuits refer-
“L” range positions only? ring to section 7B1.
6 |Check PNP Signal Circuit. “BLK/RED” circuit open, |“GRY/RED” circuit open

or poor G03-6 connection.
If wire and connection are
OK, substitute a known-
good ECM and recheck.

[A] Fig. 1 for Step 4 / [B] Fig. 2 for Step 6

[A]

[B]

~ // \\ / \\ ~ cos 7 gor M
i
[
Ve
G03-6 (] GO7-12
oVe
Table 1 for Step 3 and 4
Scan tool or voltmeter
SUZUKI SCAN TOOL VOLTAGE AT G03-6
Selector lever “P” and “N” range P/N range 10-14V
position ‘R, “D”, “2” and “L” range D range 0-1V
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Table B-1 Fuel Injector Circuit Check
WIRING DIAGRAM

-

BLK/RED 2

BLU/YEL

BLU/WHT

BLU/RED

BLU/GRN

_‘ ECM

C41-9 —\A\/‘_
| _

C41-21 :\;|_
I

C4i 31 :‘;"

.

N el

~

ols]7]e]s[4]3] [2]1
21 [20[19]18[17[16[15[ 1413121110
31 [30 29|_|2827|_|2625|2423 22

GO4 (24P) GO3 (17P)
o]s[4[a] [=]1]jeTsT4]s]2]T]
16]15[14[ 13[12][11]10] 9 | 8 |||[12[11[10] 9[8[ 7
24] 23] 22][ ][21]20]18] 18 17] 17]16][ | [15]14]13 /
]

1. No.1 injector 3. No.3 injector
2. No.2 injector 4. No.4 injector
INSPECTION
Step Action Yes No
1 | Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
2 | Check Injector for operating sound. Fuel injector circuitisin | Go to Step 3.
Using sound scope, check each injector for good condition.
operating sound at engine cranking.
Do all 4 injectors make operating sound?
3 | Dose none of 4 injectors make operating sound | Go to Step 4. Check coupler connec-
at Step 2? tion and wire harness of
injector not making oper-
ating sound and injector
itself (Refer to Section
6E1).
4 | Check power circuit of injectors for open and | Check all 4 injectors for | Power circuit open or

short.
Is it normal?

resistance respectively. |short.
If resistance is OK, substi-
tute a known-good ECM
and recheck.
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Table B-2 Fuel Pump and Its Circuit Check
WIRING DIAGRAM

1
+B ECM
BLK/RED — 00 — BRN | C41-24
L BLK/RED —O\O— PNK ‘ I
2
BLK
Tl ICai@ip L G04 (24P) G03 (17P)

ols|7]e[s[a]s] [2]1]|[=]e]s]4]3] [2]1]|leIsTelaT2T1]
21 [20]19]18]17]16]15][14]13][12]11]10]|[[16]15] 14] 18] 12]11]10] 9 | 8 [|[[12]11]10] 9[8[ 7
31 [30 29|_|28 27|_|26 2524 23] 22]||[24] 23 22|_|21 20[19[18] 17 |‘| /

1

| 1. Fuel pump relay 2. Fuel pump

INSPECTION

CAUTION:

Check to make sure that connection is made between correct terminals. Wrong connection can cause
damage to ECM, wire harness, etc.

Step Action Yes No
1 |Was “Engine Diag. Flow Table” performed? Go to Step 2. Go to “Engine Diag. Flow
Table”.
2 | Check Fuel Pump Control System for opera- Fuel pump circuit is in Go to Step 3.
tion. See Fig. 1. good condition.

Is fuel pump heard to operate for 2 sec. after
ignition switch ON?

3 | Check Fuel Pump for operation. Go to Step 4. “PNK”, “BLK” or “BLK/
1) Remove fuel pump relay from relay box with RED” circuit open or fuel
ignition switch OFF. pump malfunction.

2) Check for proper connection to relay at
each terminals.

3) If OK, using service wire, connect terminals
“BLK/RED” wire and “PNK” wire of relay
connector. See Fig. 2.

Is fuel pump heard to operate at ignition switch

ON?
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Step Action

Yes

No

4 | Check Fuel Pump Relay for operation.

1) Check resistance between each two termi-
nals of fuel pump relay. See Fig.3.

Between terminals “c” and “d” : Infinity

Between terminals “a” and “b” : 56 — 146 Q

2) Check that there is continuity between ter-
minals “c” and “d” when battery is con-
nected to terminals “a” and “b”. See Fig. 3.

Is fuel pump relay in good condition?

“BRN” circuit open or poor
C41-24 connection.

If wire and connection are
OK, substitute a known-
good ECM and recheck.

Replace fuel pump

relay.

[A] Fig. 1 for Step 2/ [B] Fig. 2 for Step 3/[C] Fig. 3 for Step 4

1. Service wire
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Table B-4 Idle Air Control System Check

3 GRY/RED

ECM

1403-6 %-

GRN/RED

C41-6

.

G04-5 VE‘_’
o]

GO4 6

GO4 10 —N?i

C41 (31P)

~

2]

GO3 ( 17P)

[6[s]a]3]2]1]

(

L BRN/WHT J
BLK/RED BLK/YEL

'L GO4 (24P)
olsf7]e[s]a]s] [2]1 6[5]4]3]
21 [20][19[18]17[16]15[14[13]12]11]10 ||—:6 15[14[13[12][11]10] 9 | 8 12 11 10 9|87 - +
313029 |_| 28|27 |_| 26[25 [24[23]22]||[24] 23] 22 |_| 21]20[19[18] 17 |||[iz[16][ | [15[14]13]
| 1. IAGvalve 2. Main relay 3. ToTCM
INSPECTION
Step Action Yes No
1 | Check engine idle speed and IAC duty referring |Go to Step 2. Go to Step 4.
to “Idle Speed/IAC Duty Inspection” in Section
6E1.
Is idle speed within specification?
2 |Is IAC duty within specification in Step 1? Go to Step 3. Check for followings :
Vacuum leak
EVAP canister purge
control system
Clog of IAC air passage
Accessory engine load
Closed throttle position
(TP sensor)
Stuck of PCV valve
3 |Is engine idle speed kept specified speed even | Vehicle with power steer- | Check electric load sig-

with headlight ON?

ing system:

Go to Step 4.

Vehicle without power
steering system:

System is in good condi-
tion.

nal circuit referring to
TABLE B-6.

If check result is OK,
check IAC system for
operation referring to
Step 3 or Step 4 of DTC
P0505 Diag. Flow Table.
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Step Action Yes No

4 |ls engine idle speed kept specified speed even | System is in good condi- | Check power steering
with steering wheel turned to the right or left as | tion. pressure switch signal
far as it stops (vehicle with power steering sys- circuit referring to
tem)? TABLE B-8.

If check result is OK,
check IAC system for
operation referring to
Step 3 or Step 4 of DTC
P0505 Diag. Flow Table.
5 |Was idle speed higher than specification in Step | Go to Step 6. Go to Step 9.
1?

6 | Check A/C (input) signal circuit referring to Step 1 | Go to Step 7. Repair or replace A/C
of Table B-5 A/C Signal Circuits Check, if signal circuit or A/C sys-
equipped. (A/C signal can be also checked by tem.
using SUZUKI scan tool.)

Is it in good condition?

7 | Check IAC system referring to Step 3 or Step 4 of | Go to Step 8. Go to Step 5 of DTC
DTC P0505 Diag. Flow Table. P0505 Diag. Flow Table.
Is check result satisfactory?

8 |Was IAC duty less than about 3% (or more than | Check abnormal air inhal- | Check TP sensor
about 97% for OFF duty meter) in Step 1 of this  |ing from air intake sys- | (closed throttle position)
table? tem, PCV valve and and ECT sensor for per-

EVAP canister purge formance.
control system. If sensors are OK, sub-
stitute a known-good
ECM.
9 |Is SUZUKI scan tool available? Go to Step 10. Go to Step 11.
10 | Check PNP signal (“D” range signal). Go to Step 12. Repair or replace.
1) Connect SUZUKI scan tool to DLC with igni-
tion switch OFF.
2) Turnignition switch ON and check PNP signal
(“P/N” and “D” range) on display when shifting
selector lever to each range. See Table 1.
Is check result satisfactory?
11 | Check PNP signal (“D” range signal). Go to Step 12. Repair or replace.
1) Turn ignition switch ON.
2) Check voltage at terminal G03-6 of ECM con-
nector connected. See Fig. 1 and Table 1.
Is check result satisfactory?

12 | Check IAC system referring to Step 3 or Step 4 of | Go to Step 11. Go to Step 5 of DTC
DTC P0505 Diag. Flow Table. P0505 Diag. Flow Table.
Is check result satisfactory?

13 |Was IAC duty more than about 30% (or less than | Check parts or system Substitute a known-good
70% for OFF duty meter) in Step 1 of this table? |which can cause engine |ECM and recheck.

low idle.

Accessory engine load
Clog of air passage
Etc.
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Fig. 1 for Step 11

[A] G03-6
NP EANVAN

-
.
(o e
I O O % 7 o
]

CrIr T e TNCr ]

Table 1 for Step 10 and 11

Scan tool or voltmeter

SUZUKI SCAN TOOL

VOLTAGE AT G03-6

DISPLAY
Selector lever |“P” and “N” range P/N range 10-14V
position “R”, “D”, “2” and “L” range D range 0-1V
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Table B-5 A/C Signal Circuits Check (Vehicle with A/C)

~ -

ECM
12V
1
1G2
BLU/BLK G03-10
12V
[
4
F
12V
0—-0"" 04— GRN/BLK G04-|16
2 -0~ O+— BLU/ORN G04-7 Ve
5 % 5V
WHT/BLK G04-14 ?
6
+BB
[ ' YEL/WHT G04-11 ®
20A
; ORN G04-20 1
7 =
LT GRN TN BLU/YEL G04-9
&——RED -o_o—+ RED/BLU P’
BLK
9 8 =
LT GRN It BRN/YEL G04-1
RED o0 WHT 0 P’
/
10 =
Tl T ca1(31p) L . GO04 (24P) G03 (17P)
ofs]7[e[s[a]s] [2]1]||[Z]e][s]4]3] [2]1]|l6Tsl4l3]2]1]
21 |20]19]18]17]16]15[14]13]12]11T10]|[[16]15] 14] 13][12]11]10] o | 8 [||[12]11]10] 9 [8]7
31 [30]29 |_| 28[27 |_| 26]25[24[23]22]|[[24] 23] 22 |_| 21]20[19]18] 17 |||[17]16 |_| 15[14]13 /
;
1

1. Blower fan motor

4. A/C pressure switch

7. A/C condenser fan relay

10. A/C compressor

2. Blower fan switch

5. A/C evaporator outlet air temp. sensor

8. A/C condenser fan motor

3. A/C switch

6. A/C evaporator inlet air temp. sensor

9. A/C compressor relay
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INSPECTION
Step Action Yes No
1 | Check evaporator temp. sensor resistance. Go to Step 2. Faulty A/C evaporator
1) Disconnect ECM connectors with ignition temp. sensor or its circuit.
switch at OFF position.
2) Check resistance between terminals G04-
14 and G04-20 and terminals G04-11 and
G04-20. See Fig. 1.
Is it within specification?
At 0°C 6.3 — 6.9 kQ
At 25°C 1.8 - 2.2 kQ
2 | Check A/C switch signal. Go to Step 3. “GRN/BLK” wire open or
1) Check voltage at terminal GO4-16 under short
each condition given below. Poor G04-16 terminal
Ignition switch ON, A/C switch OFF connection
:10-14V If wire and connection are
Ignition switch ON, A/C switch ON and OK, substitute a known-
blower motor switch 1st speed position or good ECM and recheck.
more Go to Step 3.
:0-1V
Is check result satisfactory?
3 |Check A/C Condenser Fan Control System. Goto Step 7. Go to Step 4.
Is A/C cooling fan started when A/C switch and
heater blower switch turned ON?
4 | Check A/C Condenser Fan Control Relay and | Go to Step 5. “BLU/YEL” wire open or
its Circuit. short
1) Check voltage at terminal G04-9 under Poor G04-9 terminal con-
each condition given below. nection
Ignition switch ON A/C switch OFF If wire and connection are
:10-14vV OK, substitute a known-
Ignition switch ON A/C switch ON and good ECM and recheck.
blower motor switch 1st speed position or Go to Step 5.
more
:0-1V
Is check result satisfactory?
5 | Check A/C Condenser Fan Control Relay. Go to Step 6. Replace A/C condenser

1) Turn ignition switch OFF and remove A/C
condenser fan control relay.

2) Check for proper connection to relay at ter-
minals “c” and “d”.

3) If OK, check that there is continuity between
“c” and “d” when battery is connected to ter-
minals “a” and “b”.

See Fig.2.
Is check result satisfactory?

fan control relay.
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Step Action Yes No
6 |Check A/C Condenser Fan. “RED/BLU” or “BLK” cir- | Replace A/C condenser
1) Turn ignition switch OFF. cuit open. fan motor.
2) Disconnect A/C condenser fan motor con-
nector.
3) Check for proper connection to motor at
“RED/BLU” and “BLK” terminals.
4) If OK, connect battery to motor and check
for operation.
See Fig. 3.
Is it in good condition?
7 | Check A/C Compressor Control System. A/C control systemisin |Go to Step 8.
Is A/C compressor started when A/C switch and | good condition.
heater blower switch turned ON while engine
running?
8 | 1) Check voltage at G04-1 terminal under “BRN/YEL” wire open or
each condition given below. short
While engine running, A/C switch OFF Poor G04-1 terminal con-
:0V nection
While engine running, A/C switch ON If wire and connection are
:10-14V OK, substitute a known-
Is check result satisfactory? good ECM and recheck.
Go to Step 9.
9 | Check A/C Compressor Control Relay. Check A/C compressor | Replace A/C compressor
1) Turn ignition switch OFF and remove A/C | referring to Section 1B. control relay.
compressor control relay.
2) Check for proper connection to relay at ter-
minals “c” and “d”.
3) If OK, check that there is continuity between
“c” and “d” when battery is connected to ter-
minals “a” and “b”.
See Fig. 2.
Is check result satisfactory?
NOTE:

When A/C evaporator thermistor temp. is below 2.5°C (36.5°F), A/C remains OFF (G04-1 terminal volt-
age becomes 0 — 1 V). This condition is not abnormal.
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[A] Fig. 1 for Step 1/ [B] Fig. 2 for Step 5 and 9

[A] [B]

Resistance

Temperature

1. A/C condenser fan relay
2. A/C compressor relay

Fig. 3 for Step 6

1. A/C condenser fan connector
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Table B-6 Electric Load Signal Circuit Check

1G2 1

T oy
=

IG11 2
L o0
+BB

L o0

4

BLU/BLK

5
3
.[‘ :TYEL/BLK—

G03-

G04-

) TR . G04 (24P) G03 (17P)
ols]7]e]s]afs] [2]1)llzlel5]4]3] [2]1]|leTsl2[312]1]
21 [20[19]18]17]16]15[14]13]12]11 10][|[16]15[ 14[ 18] 12]11]10] 9 | 8 ||[[12][11]10] 9[8[ 7
31 [30]29 |_| 28[27 |_| 26[25[24[23[22]||[24] 23] 22 |_| 21]20[19[18] 17 i7l1e |_| 15[14]13 /
1. Blower fan motor 3. Rear defogger 5. To A/C switch
2. Blower fan switch 4. Position lamp
INSPECTION
Step Action Yes No
1 |Is SUZUKI scan tool available? Go to Step 2. Go to Step 3.

2 | Check Electric Load Signal Circuit.

1) Connect SUZUKI scan tool to DLC with igni-
tion switch OFF.

2) Start engine and select “DATA LIST” mode
on scan tool.

3) Check electric load signal under following
each condition. See Table 1.

Is check result satisfactory?

Electric load signal circuit
is in good condition.

“YEL/BLK” and/or “BLU/
BLK” circuit open or short,
Electric load diodes mal-
function or Each electric
load circuit malfunction.

Check Electric Load Signal Circuit.

1) Turn ignition switch ON.

2) Check voltage at each terminals G04-17
and G03-10 of ECM connector connected,
under above each condition. See Fig. 1 and
Table 1.

Is each voltage as specified?

Electric load signal circuit
is in good condition.

“YEL/BLK” and/or “BLU/
BLK” circuit open or short,
Electric load diodes mal-
function or Each electric
load circuit malfunction.

Fig. 1 for Step 3
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Table 1 for Step 2 and 3

Scan tool or voltmeter

* Blower motor to 2" speed
position or more.

SUZUKI VOLTAGE VOLTAGE
SCAN TOOL AT G04-17 AT G03-10
Following items all turn ON. | OFF OFF ov 10— 14V
* Clearance light.
* Rear defogger.
ON ON 10 — 14V ov
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TAble B-7 Radiator Fan Control System Check

1

BATT <

BRN

4

LD Bk
A

80A 30A 60A
0 _Oo1-BLU/RED ——
\ - —— BLU/RED ——————¢
L+
BLK STReAAce B H
J_ ON Q0 BLU/BLK
I
. 15A i
7; ﬁﬂﬁ*BLU
I—BLKNVHT— 3
BLU/WHT
T Tca1(31p) | G04 (24P) G03 (17P)
olsl7]e[s[a]s3] [2]1]|l=]e]s]4]3] [2]1]|leIsTelaT2T1]
21 [20]19]18]17]16]15][14]13]12]11]10]|[[16]15] 14] 18] 12]11]10] 9 | 8 [|[[12]11]10] 987
31 [30 29|_|28 27|_|26 25[24[2322]||[24] 23 22|_|21 20[19]18] 17 | |_| /

GRN/REDGO4—3~C//IiE

BLK/ORN— C41-1 —
J; BLK ——C41-3 —

1. Radiator fan relay No.1

3. Radiator fan relay No.3

5. Main fuse box

7. Ignition switch

2. Radiator fan relay No.2

4. Radiator fan

6. Circuit fuse box

INSPECTION
Step Action Yes No
1 |lIs there DTC(s) ECT sensor circuit (DTC P0115 and/or Go to corresponding Go to Step 2.
radiator fan circuit (DTC P0480)? DTC Flow Table.
2 | Check low speed radiator fan control circuit. Go to Step 3. Perform from
1) Connect scan tool to DLC with ignition switch OFF. step 2) to step 7)
2) Start engine and select “DATA LIST” mode on scan tool. in DTC P0480
3) Warm up engine until coolant temp. is 97°C, 207°F or Diag Flow Table.
higher and A/C switch turn OFF. (If engine coolant temp. If OK, go to Step
does not rise, check engine cooling system or ECT sen- 10.
sor.)
Is radiator cooling fan started low speed when engine cool-
ant temp. reached above temp.?
3 | Check high speed radiator fan control circuit. Radiator cooling fan Perform from
1) Start engine and select “DATA LIST” mode on scan tool. | control system is in step 8) to step
2) Warm up engine until coolant temp. is 102°C, 216°F or |good condition. 12) in DTC
higher and A/C switch turn OFF. (If engine coolant temp. P0480 Diag
does not rise, check engine cooling system or ECT sen- Flow Table.
sor.) If OK, go to Step
Is radiator cooling fan started high speed when engine 4.
coolant temp. reaches above temp.?
4 | Check radiator fan control No.2 and No.3. Go to Step 5. Faulty ECM.
1) Connect connectors to ECM with ignition switch turn
OFF.
2) Run engine until ECT is over 102°C, 216°F.
3) Measure voltage between vehicle body ground and
“G04-3” terminal wire.
Is voltage lower 1.5 V?
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Step Action Yes No
5 | Check radiator fan control No.2 wire circuit. Go to Step 6. “BLU/BLK” wire
1) Disconnect connector from radiator fan with ignition shorted to
switch turn OFF. ground circuit.
2) Measure resistance between “BLU/BLK” wire and vehi-
cle body ground.
Is resistance infinity?
6 | Check radiator fan No.2 wire circuit. Goto Step 7. “BLU/BLK” wire
1) Turn ON ignition switch. shorted to power
2) Measure voltage between “BLU/BLK” wire and vehicle supply circuit.
body ground.
Is voltage 0 V?
7 | Check radiator fan control No.2. Go to Step 8. “BLU/BLK” wire
1) Connect radiator fan control relay No.2 to relay box with open circuit.
ignition switch turn OFF.
2) Run engine until ECT is over 102°C, 216°F.
3) Measure voltage between vehicle body ground to “BLU/
BLK” terminal wire in disconnected harness.
Is voltage 10 — 14 V?
8 |Check radiator fan No.3 wire circuit. Go to Step 9. “BLK” wire is
1) Measure resistance between vehicle body ground and open circuit or
“BLU” wire terminal in radiator fan No.3 connector in high resistance
relay box. in circuit.
Is resistance below 1 Q7?
9 |Check radiator fan control No.3. Go to Step 11. “BLU” wire is
1) Connect radiator fan control relay No.3 to relay box with open circuit or
ignition switch turn OFF. high resistance
2) Run engine until ECT is over 102°C, 216°F. in circuit.
3) Measure resistance between vehicle body ground and
“BLK” wire terminal in radiator fan harness connector.
Is resistance below 2 Q7?
10 |Check radiator fan control No.1. Go to Step 11. “BLU/RED” wire
1) Disconnect connector from radiator fan with ignition open circuit.
switch turn OFF.
2) Run engine until ECT is over 97°C, 207°F.
3) Measure voltage between vehicle body ground and
“BLU/RED” wire terminal in radiator fan harness con-
nector.
Is voltage 10 — 14 V?
11 | Check radiator fan control. Go to Step 12. “BLU/RED” wire

1) Disconnect radiator fan control relay No.2, and No.3
from relay box with ignition switch turn OFF.

2) Disconnect connector from radiator fan.

3) Run engine until ECT is over 97°C, 207°F.

4) Measure voltage between vehicle body ground and
“BLU/RED” wire terminal in radiator fan harness con-
nector.

Is voltage lower 10 — 14 V?

open circuit.
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ing Fan” in Section 6B.

Is it good condition?

recheck.

Step Action Yes No
12 | Check radiator cooling fan. Substitute a known- Faulty radiator
1) Check radiator cooling fan referring to “Radiator Cool- |good ECM and cooling fan.
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Table B-8 Power Steering Pressure (PSP) Switch Signal Circuit Check

ECM

12v

1o o

YEL | C41-5

fo

G04 (24P)

C41 (31
9ls|7[e[s5]4]3]

G03 (17P)

P)
[2] 17T e]5] 4] 3] |: ﬂ---
21 [20]19]18]17[16]15]14]13][12]11]10]||[16]15] 14] 13[12]11]10] 9 [12]11T10] o[8[ 7]
31 [30]29 |_| 28]27 |_| 26[25]24]23]22]|[[24] 23] 22 |_| 21 20|19|18 17]16 |_| 15[14[13 /

| 1. Power steering pressure switch |

INSPECTION

Step

Action

Yes

No

1

Check PSP Switch Signal Circuit.
1) Connect SUZUKI scan tool to DLC with ignition switch
OFF.
2) Start engine and select “DATA LIST” mode on scan
tool.
3) Check power steering pressure switch.
Engine running and steering
wheel at straight-ahead position : OFF
Engine running and steering
wheel turned to the right or left as far as it stops : ON
Is it in good condition?
Is each voltage as specified?

Signal circuit is in
good condition.

Go to Step 2.

Check Wire Harness.

1) Turn ignition switch OFF and disconnect PSP switch
connector.

2) Check for proper connection to PSP switch.

3) If OK, then check voltage at “YEL” PSP switch wire ter-
minal with ignition switch ON. See Fig. 1.

Is it 10 — 14V?

Power steering
switch malfunction
or power steering

system malfunction.

“YEL” wire open or
shorted to ground
or Poor C41-5 con-
nection.

If wire and connec-
tion are OK, Sub-
stitute a known-
good ECM and

recheck.

Fig. 1 for Step 2

1. Power steering pump
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Table B-9 Generator Control Signal Circuit Check

ECM
12V

1

o

RED/BLU

rCa1

-12—Wy

~

ofs5]4]s]

G03 (17P)

[(6]s[4]3[2]1]

21 (20]19]|18[17]|16[15|14

(2]
1110 9] 8

12({11[10]9 (8| 7

Y — RN - GO04 (24P)
sls]7]e[s[4]3] [2]1
13[12[11 [10]||[16]15] 14] 18] 12

31 [30]29 |_| 28[27 |_| 26[25[24[23[22]||[24] 23] 22 |_| 21

20[19]18] 17

I

mm|jEmneE
]

~

| 1. Generator |

CIRCUIT DESCRIPTION
ECM sends signal (0 — 1V) to generator terminal C to suspend charging during vehicle take off or fast accelera-

tion.

INSPECTION

Step

Action

Yes

No

1

Check Generator Control Signal Circuit.

1) Check voltage at terminal C41-12 under each condition
given below (vehicle at stop).

While engine idling

:10-14V

While engine running at 2000 rpm or less and throttle

valve is not totally closed

:0-1V

Is check result satisfactory?

Generator Control sig-
nal circuit is in good
condition.

“RED/BLU” wire
open or short.
Poor C41-12 ter-
minal connec-
tion.

If wire and con-
nection are OK,
substitute a
known-good
ECM and
recheck.




ENGINE MECHANICAL (M13 AND M16 ENGINES) 6A1-1

SECTION 6Af1

ENGINE MECHANICAL (M13 AND M16 ENGINES)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

* Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

CONTENTS

General Description..........cccucercmrimsssssesssnsssannnas * Engine Mountings .........cccoooeeeiieeiiee e B6A1-7
ENQINE ..o * Unit Repair Overhaul...........cccoeerirmmsinnninnnns 6A1-8
Engine Lubrication .........c.ccceiiiiiiiiiie * ENging ASSEMDIY .......ccovevevereeeeeeeeeeeeereeeeeeeeeeaee *
(D11 T | Lo TS L= * Timing Chain Cover .........ccceivviienneeeeee *
Diagnosis Table ..........cccevveeeeeereerereeseseeeseeeaes * Ol PUMP e *
ComMPression CheCK............oueveeeervereereeeesrsrneaes * Timing Chain and Chain Tensioner ............ 6A1-8
Engine Vacuum ChecK..........cococueueeecucuevecueeennnee. * Camshaft, Tappet and Shim ... *
Ol Pressure CheCK ...........oceeeeereeeeeneeneeneeneeeenn. * Valves and Cylinder Head .............coovvniiinininne *
Valve Lash (Clearance)...........c.cooevevverveereeereenens * Pis(;ioé\sl,_ F:jiston Rings, Connecting Rods .

Vehi ; . and CyliNAErS .......cceveriririee e
R Cloanor Element 2 Mein Bearings, Crankshaftand Cyinder

Kook SENSOr ... . CK oo e s
Cylinder Head Cover...........cccccvuveevevererenne. 6A1-2 Required Service Material.............c............ 6A1-12
Throttle Body and Intake Manifold ...................... * Tightening Torque Specification............... 6A1-13
Exhaust Manifold..............cccocerininiinne. 6A1-5 (5T o T=TeTF- 110 e T | 6A1-14

Oil Pan and Oil Pump Strainer ...........cccceeeeenueene *
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On-Vehicle Service

Cylinder Head Cover

REMOVAL
1) Disconnect negative cable at battery.

2) Remove engine cover (1).

3) Disconnect ignition coil couplers (1).
4) Remove ignition coil assemblies (2) with high-tension cord

3).

\ A\
/A \\i\( S
/ \/,\\/a/\‘, g
(s
=)
N

5) Remove oil level gauge (1).

6) Disconnect PCV hose (2) from PCV valve (3) and disconnect
breather hose (4) from cylinder head cover.

7) Remove power steering hose bracket from cylinder head
cover, if equipped.

8) Remove cylinder head cover mounting bolts in such order as
indicated in figure.

9) Remove cylinder head cover (1) with cylinder head cover
gasket (2) and spark plug hole gasket (3).
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INSTALLATION

1) Install new spark plug hole gaskets (1) and new cylinder
head cover gasket (2) to cylinder head cover (3) as shown in
figure.

2) Remove oil, old sealant, and dust from sealing surface on
cylinder head and cover. After cleaning, apply sealant “A” to
the following point.

e Cylinder head cover gasket (1) sealing surface area (2) as
shown.

“A” : Sealant 99000-31150

* Timing chain cover (1) and cylinder head (2) mating surface
as shown.

“A” : Sealant 99000-31150

3) Install cylinder head cover to cylinder head.

NOTE:

When installing cylinder head cover, use care so that cyl-
inder head cover gasket or spark plug hole gaskets will
not get out of place or fall off.

4) Tighten bolts in such order as indicated in figure a little at a
time till they are tightened to specified torque.

Tightening torque
Cylinder head cover bolts (a) : 8 N-m (0.8 kg-m, 6.0 Ib-ft)

5) Connect PCV hose (2) to PCV valve (1).
6) Connect breather hose (4).
7) Install oil level gauge (3).
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8) Install power steering hose bracket to cylinder head cover, if
removed.
9) Install ignition coil assemblies with high-tension cord.
10) Connect ignition coil couplers and clamp harness securely.
)

11) Install engine cover (1) as follows.
a) Fit “A” part of air intake pipe (2) in engine cover securely.
b) Tighten engine cover bolts in such order as indicated in the

figure.

Tightening torque
Engine cover bolts (a): 8 N-m (0.8 kg-m, 6.0 Ib-ft)

12) Connect negative cable at battery.
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Exhaust Manifold

8 [¥] 50 N-m (5.0 kg-m)
3[®] 45 N-m (4.5 kg-m)

8 [®] 50 N-m (5.0 kg-m)

9 [¥]50 N-m (5.0 kg-m) ®
e 10[®] 50 N-m (5.0 kg-m)
1-1.  Exhaust manifold (with oxygen sensor) 4-2. Exhaust manifold cover (without oxygen sensor) 9. Exhaust manifold stiffener bolt
1-2. Exhaust manifold (without oxygen sensor) 5. Engine hook 10. Exhaust pipe bolt
2. Exhaust manifold gasket 6. Exhaust manifold stiffener 11.  Exhaust manifold mounting bolt
3. Heated oxygen sensor (if equipped) 7. Gasket m Tightening torque
4-1. Exhaust manifold cover (with oxygen sensor) 8. Exhaust manifold mounting nut @ Do not reuse.

WARNING:

To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed
after system cools down.

REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect heated oxygen sensor coupler (1) (if equipped)
and detach it from its stay.

3) Remove exhaust manifold cover (2).

4) Remove exhaust manifold stiffener (1).
5) Disconnect exhaust No.1 pipe (2) from exhaust manifold.
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6) Remove exhaust manifold (1) and its gasket from cylinder
head.

INSTALLATION

1) Install new gasket to cylinder head.
Then install exhaust manifold.
Tighten manifold bolts and nuts to specified torque.

Tightening torque
Exhaust manifold bolts and nuts
(a) : 50 N-m (5.0 kg-m, 36.5 Ib-ft)

2) Install new gasket and connect exhaust No.1 pipe (1) to
exhaust manifold.
Tighten pipe fasteners to specified torque.

Tightening torque
Exhaust No.1 pipe bolts (a) : 50 N-m (5.0 kg-m, 36.5 Ib-ft)

3) Install exhaust manifold stiffener (2).
Tighten exhaust manifold stiffener bolts to specified torque.

Tightening torque
Exhaust manifold stiffener bolts
(b) : 50 N-m (5.0 kg-m, 36.5 Ib-ft)

4) Install exhaust manifold cover (1) .
5) Connect heated oxygen sensor coupler (2) and fit coupler to
bracket securely (if equipped).

6) Connect negative cable to battery.
7) Check exhaust system for exhaust gas leakage.
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Engine Mountings

[A]

[®] 55 N-m (5.5 kg-m)

[®] 25 N-m (2.5 kg-m)

[®) 25 N-m (2.5 kg-m)

[®] 55 N-m (5.5 kg-m)

[®] 55 N-m (5.5 kg-m)

[A]: 4WD model 3. Engine left mounting 8. Mounting member
[B]:  A/T model 4. Engine left mounting bracket No.1 9. Suspension frame
[C]: M/T model 5. Engine left mounting bracket No.2 [!] Tightening torque
1. Engine right mounting 6. Engine rear mounting
2. Engine right mounting bracket 7. Engine front torque bush
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Unit Repair Overhaul
Timing Chain and Chain Tensioner

6[!]11N‘m(1.1kg—m)1 S [0 o ke 05 ko
-m (0.9 kg-m

1. Crankshaft timing sprocket - 4. Timing chain tensioner 7. Chain tensioner mounting bolt
: Apply engine oil to sliding surface.
- 2. Timing chain 5. Timing chain tensioner adjuster assembly 8. Chain guide mounting bolt
: Apply engine oil.
- 3. Timing chain No.1 guide 6. Chain tensioner adjuster mounting bolt m Tightening torque
: Apply engine oil to sliding surface.
REMOVAL
1) Remove timing chain cover referring to “TIMING CHAIN
COVER”.
6 2) Align both intake and exhaust camshaft timing sprocket

marks (1) with notches (2) of cylinder head respectively by
turning crankshaft.

3) Remove timing chain tensioner adjuster assembly (3).

4) Remove timing chain tensioner (4).

5) Remove timing chain No.1 guide (5).

6) Remove timing chain (6) with crankshaft timing sprocket (7).

CAUTION:

After timing chain is removed, never turn crankshaft and
camshafts independently more than its allowable turning
range described in “INSTALLATION” section.

If turned, interference may occur between piston and
valves and valves themselves, and parts related to piston
and valves may be damaged.
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INSPECTION

Timing chain tensioner
* Check shoe (1) for wear or damage.

Crankshaft timing sprocket
» Check teeth of sprocket for wear or damage.

Timing chain
* Check timing chain for wear or damage.

Timing chain tensioner adjuster
* Check that tooth surface (1) are free from damage.

Timing chain No.1 guide
* Check shoe (1) for wear or damage.



6A1-10 ENGINE MECHANICAL (M13 AND M16 ENGINES)

INSTALLATION

CAUTION:

After timing chain is removed, never turn crankshaft and
camshafts independently more than such an extent (“a”,
“b”) as shown in figure.

If turned, interference may occur between piston and
valves and valves themselves, and parts related to piston
and valves may be damaged.

1) Check that match marks (1) on intake and exhaust camshaft
timing sprockets are in match with notches (2) on cylinder
head as shown in figure.

2) Set key (3) and turn crankshaft to position key on upside of
crankshaft.

“a”: 90° 5. Crankshaft allowable turning range.
By key on crankshaft, within 90° from top on both right and left.
‘b7 15° 4. Camshaft (IN and EX) allowable turning range.

By marks on camshaft timing sprocket within 15° from notches on
cylinder head on both right and left.

3) Install timing chain by aligning dark blue plate (1) of timing
chain and mark (2) on camshaft timing sprocket and then
aligning dark blue plate (3) and triangle mark (4) as shown in
figure.

4) Fit crankshaft timing sprocket to timing chain by aligning gold
plate (5) of timing chain and mark (6) on crankshaft timing
sprocket. Then install crankshaft timing sprocket fitted with
chain to crankshaft.

5) Apply engine oil to sliding surface of timing chain No.1 guide
(1) and install it as shown in figure.
Tighten guide bolts to specified torque.

Tightening torque
Timing chain No.1 guide bolts
(a) : 9 N-m (0.9 kg-m, 6.5 Ib-ft)
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6) Apply engine oil to sliding surface of chain tensioner (1) and
install chain tensioner and spacer.
Tighten tensioner bolt to specified torque

Tightening torque
Timing chain tensioner bolt
(a) : 22 N-m (2.2 kg-m, 16.0 Ib-ft)

7) Check that match marks (1) on intake and exhaust camshaft
timing sprockets are in match with dark blue plates (2) of tim-
ing chain and match mark (3) on crankshaft timing sprocket
is in match with gold plate (4) of timing chain.

8) Screw in plunger (1) by turning timing chain tensioner
adjuster (2) in arrow direction and install a retainer (3) (wire)
to hold plunger in place.

9) Install timing chain tensioner adjuster assembly (1) with a
retainer (2).
Tighten adjuster bolts to specified torque and then remove a
retainer from chain tensioner adjuster assembly.

Tightening torque
Timing chain tensioner adjuster bolts
(a) : 11 N-m (1.1 kg-m, 8.0 Ib-ft)
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10) Apply engine oil to timing chain and then turn crankshaft
clockwise by 2 revolutions and check that match marks (1)
on intake and exhaust camshaft timing sprockets are in
match with notches (2) on cylinder head and key (3) is on
upside of crankshaft as shown in figure.

If each mark of timing chain and each match mark are no
matches, adjust each sprocket and timing chain.

11) Install timing chain cover referring to “TIMING CHAIN
COVER”.

12) Perform Steps 3) to 8) of “INSTALLATION” of “TIMING
CHAIN COVER? in this section.

Required Service Material

Material Recommended SUZUKI product Use
(Part Number)
Sealant Sealant 1207C * To apply to mating surfaces of cylinder block and oil
(99000-31150) pan.
* To apply to mating surfaces of cylinder block and
timing chain cover.
* To apply to sealing surfaces of cylinder head cover.
* To apply to mating surfaces to rear oil seal housing.
Sealant 1207B * To apply to mating surface of cylinder block, cylin-
(99000-31140) der head and timing chain cover.
Sealant 1215 * To flywheel (M/T) or drive plate (A/T) bolts.
(99000-31110)
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Tightening Torque Specification

Fastening part

Tightening torque

Nem kg-m Ib-ft
Oil pressure switch 14.0 1.4 10.5
Camshaft housing bolts 8.0 0.8 6.0
(for replacement of shim)
Camshaft housing bolts 11.0 1.1 8.0
Cylinder head cover bolts 8.0 0.8 6.0
Intake manifold bolts and nuts 25.0 2.5 18.0
Exhaust manifold bolts and nuts 50.0 5.0 36.5
Exhaust pipe bolts 50.0 5.0 36.5
Exhaust manifold stiffener bolts 50.0 5.0 36.5
Oil pump strainer bolt 11.0 1.1 8.0
Oil pump strainer bracket bolt 11.0 1.1 8.0
Oil pan bolts and nuts 11.0 1.1 8.0
Oil pan drain plug bolt 50.0 5.0 36.5
Timing chain cover bolts 23.0 2.3 17.0
Crank shaft pulley bolt 150.0 15.0 108.5
Oil pump rotor plate bolts 11.0 1.1 8.0
Timing chain No.1 guide bolts 9.0 0.9 6.5
Timing chain tensioner adjuster bolts 11.0 1.1 8.0
Venturi plug 5.0 0.5 3.5
Cylinder head bolt for M8 22.0 2.2 16.0
Cylinder head bolts for M10 a) Tighten 40 N-m a) Tighten 4.0 kg-m| a) Tighten 29.0 Ib-ft
b) Turn 60° b) Turn 60° b) Turn 60°
c) Turn 60° c) Turn 60° c) Turn 60°
Connecting rod bearing cap nuts a) Tighten 15 N-m a) Tighten 1.5 kg-m| a) Tighten 11.0 Ib-ft
b) Turn 45° b) Turn 45° b) Turn 45°
c) Turn 45° c) Turn 45° c) Turn 45°
Engine mounting bolts and nuts for M10 55.0 5.5 40.0
Engine mounting bolts and nuts for M12 75.0 7.5 54.5
Crankshaft bearing cap No.1 bolts 50.0 5.0 36.5
(for inspection of crankshaft thrust play)
Crankshaft bearing cap No.2 bolts 22.0 2.2 16.0
Sensor plate bolts 11.0 1.1 8.0
Crankshaft bearing cap No.1 bolts a) Tighten 50 N-m a) Tighten 5.0 kg-m| a) Tighten 36.5 Ib-ft
b) Turn 60° b) Turn 60° b) Turn 60°
Rear oil seal housing bolts 11.0 1.1 8.0
Flywheel or drive plate bolts 70.0 7.0 51.0
Transaxle stiffener bolts 50.0 5.0 36.5
Timing chain tensioner bolt 22.0 2.2 16.0
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Special Tool

09911-97720
Oil seal guide

09911-97820
Qil seal installer

09913-75810
Bearing installer

Q

09915-64510-001
Compression gauge

&

09915-64510-002
Connector

@

09915-64530
Hose

4

09915-67010
Attachment

» %

L

09915-67310
Vacuum gauge

09915-77310
Oil pressure gauge

NG

09915-78211
Oil pressure gauge
attachment

09916-14510
Valve lifter

D

09916-14521
Valve lifter attachment

09916-34542
Reamer handle

09916-34550
Reamer (5.5 mm)

09916-37320
Reamer (10.5 mm)

09916-44910
Valve guide remover
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09916-56011
Valve guide installer

09916-58210
Valve guide installer han-
dle

09916-67020
Tappet holder

09916-77310
Piston ring compressor

09916-84511

09917-68221
Camshaft lock holder

©
-

09917-98221
Valve stem seal installer

09924-17810
Flywheel holder

Forceps

09926-58010
Bearing puller attachment

09944-36011
Steering wheel remover
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SECTION 6E1

ENGINE AND EMISSION CONTROL SYSTEM
(M13 AND M16 ENGINES)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

* Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

Whether the following system (parts) are used in the particular vehicle or not depends on vehicle
specifications. Be sure to bear this in mind when performing service work.

* EGR valve

» Heated oxygen sensor(s) or CO adjusting resistor

e Three way catalytic converter

e Immobilizer indicator lamp

¢ Knock sensor

CONTENTS
General Description ..........coueeresrsesssasssannans 6E1-3 Throttle body .........cooeeiiiiie e *
AIr Intake SYSIEM .......veeeeeeeeeeeeee e * Idle air control valve (IAC valve) .................... ¥
Fuel Delivery SyStem ...........covreeeeeeenreneeneens. * Fuel Delivery System...........coooovoeiiniinniennnee, i
FUEl PUMP <o * Fuel pressure inspection..............cc.cceeeenee. *
Electronic Control System __________________________________ * Fuel PUMP e :
Engine & emission control Fuel p(essure regulator.......cccooveeeeeerieeeeeee, X
input/output table..........cceeeeeeeereee e * Fuel |njector ....................................................
ECM input / output circuit diagram.......... 6E1-3 Electronic Control System..........ccccceeveennen. 6E1-8
Terminal arrangement of ECM Coup|er Engl_ne control module (ECM) ................ 6E1-8
(viewed from harness side).................... 6E1-5 Manifold absolute pressure sensor
On-Vehicle Service..........cceovverirrrrerinrieranns 6E1-6 gl'l\g'roc‘)lf[)tlseeggglil)onsensor (TP e or) """""""" .
Accelerator cable adjustment......................... * Fem e e A OE R e
ldle speed / idle air control (IAC) duty '(’I‘/f\?kgeﬂ;é?)mperat“re sensor .
INSPECHION ... 6E1-6 S A
Idle mixture inspection / adjustment (Egg.'P 2 ecr?so cl)?)nt temperature sensor «
(vehicle without heated oxygen Sensor)........ R (= O B =T= 0 I To ) TR

Air Intake System ..o *
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Heated oxygen sensor

(HO2S-1 and HO2S-2).......ccovveeeeeenne. 6E1-9
Camshaft position sensor..........cc.ccccveveernenne *
Crankshaft position sensor...........cccccceevuenee. *
Vehicle speed sensor (VSS)................. 6E1-11
Fuel level sensor (gauge)........ccocveeeeereereennne. *
Knock sensor (if equipped) ........cccoeeereerieennne. *

Main relay, fuel pump relay,
A/C compressor relay and A/C

condenser fan relay..........cccocoevoinieiicnieenene *
Fuel cut operation ...........ccoocoveiiinniiiieeees *
*

Radiator fan control system ............cccoceeennee.

Radiator fan relay No. 1, No. 2
and NO.3 ...

Output signals of throttle valve opening

and engine coolant temp.
(vehicle with A/T only)......cccccceeeeenen.
Emission Control System............c........
EGR system......ccccoooiiiiiiiieee
Evaporative emission control system
PCV system.......cccovieinniciieeeee
SToT=ToTF- 11 e T |

Tightening Torque Specification...........
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General Description
ECM input / output circuit diagram

28
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1. CKP sensor 22. A/C condenser fan relay 43. Monitor connector (vehicle without immobilizer indica-
tor lamp)
2. CMP sensor 23. A/C condenser fan motor 44. Ignition coil assembly (for No.1 and No.4 spark plugs)
3. VSS 24. A/C compressor relay 45. Ignition coil assembly (for No.2 and No.3 spark plugs)
4. MAP sensor 25. A/C compressor magnet clutch 46. Stop lamp switch
5. Knock sensor (if equipped) 26. Power steering pressure switch 47. Stop lamp
6. TP sensor 27. Generator 48. Lighting switch
7. ECT sensor 28. Immobilizer control module (if equipped) 49. Position lamp
8. |AT sensor 29. Data link connector 50. Rear defogger switch
9. Heated oxygen sensor-1 (if equipped) 30. Injector No.1 51. Rear defogger
10. Heated oxygen sensor-2 (if equipped) 31. Injector No.2 52. Ignition switch
11. A/C evaporator outlet air temp. sensor 32. Injector No.3 53. Main relay
12. A/C evaporator inlet air temp. sensor 33. Injector No.4 54. Transmission range switch (A/T)
13. Fuel level sensor (vehicle with immobilizer 34. |AC valve 55. Starting motor
indicator lamp)
14. TCM (A/T) 35. EVAP canister purge valve 56. Shield wire
15. Transmission range switch (A/T) 36. Fuel pump relay 57. Main fuse
16. ABS control module 37. Fuel pump 58. Barometric pressure sensor
17. CO adjusting resistor (if equipped) 38. Radiator fan relay 59. Immobilizer indicator lamp (if equipped)
18. Blower fan motor 39. Radiator fan motor 60. Engine ground
19. Blower fan switch 40. EGR valve (if equipped) 61. Body ground
20. A/C switch 41. Malfunction indicator lamp
21. AJ/C pressure switch 42. Combination meter
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Terminal arrangement of ECM coupler (viewed from harness side)

1 [ca131p) | G04 (24P) G03 (17P)
olsf7]e[s[a]a] [2]1]|lZ]e]s]4]3] [2]1]|eI5T2T3T2T1]
21 [20[19]18]17]16]15[14[13[12]11[10]|[[16]15] 14[ 13[12][11]10] 9 | 8 |||[12]11]10] 98 [ 7
31]30]29 |_| 28|27 |_| 26[25[24 [23]22]||[24] 23] 22 |_| 21[20]19]18 17| 1716 |_| 1514113 /
1
CONNEC- | TERMINAL | WIRE COLOR CIRCUIT CORNEC | TERMINAL | WIRE COLOR CIRCUIT
1 BLK/ORN Ground 7 BLU/ORN A/C triple pressure switch
2 BLK Ground 8 GRY/BLK E{\g_i)ne coolant temp. signal for TCM
3 BLK Ground 9 BLU/YEL A/C condenser fan relay (if equipped)
4 BLU/BLK EVAP canister purge valve 10 BRN/WHT | Main relay
5 YEL g?g]elfi;:)%%r)ing pressure switch 11 YEL/WHT | A/C evaporator inlet air temp. sensor
6 GRN/RED | Idle air control valve 12 - -
Heater of HO2S-1 Heated oxygen sensor-2
7 PNK/BLK (vehicle with EGR) 13 WHT (if equipped)
8 BLU/GRN Fuel injector No.4 14 WHT/BLK A/C evaporator outlet air temp. sensor
. Test switch terminal (vehicle without
9 BLU/YEL Fuel injector No.1 Goa 15 PNK/BLK immobilizer indicator lamp)
10 ORN Sensor ground 16 GRN/BLK A/C input signal (if equipped)
11 BLU Camshaft position sensor 17 YEL/BLK Electric load signal (+)
12 RED/BLU Generator control signal 18 BRN Radiator fan relay 1
Heated oxygen sensor-1
(vehicle with EGR) Immobilizer indicator lamp
13 WHT CO adjust resister (vehicle without 19 PNK (if equipped)
EGR)
14 LT GRN Engine coolant temperature sensor 20 - -
C41 15 LT GRN/BLK | Intake air temperature sensor 21 - -
16 GRY/BLU Throttle position sensor 22 - -
17 GRY/YEL EGR valve (stepper motor coil 3) 23 BLK/WHT Ignition switch
18 GRY EGR valve (stepper motor coil 1) 24 PPL Vehicle speed sensor
19 GRN/WHT | Ignition coil No.2
20 GRN/YEL Ignition coil No.1 1 LT GRN/BLK | Tachometer
21 BLU/WHT Fuel injector No.2 2 - -
22 GRY/RED Power source for sensors 3 - -
23 YEL/BLK | Crankshaft position sensor 4 WHT/GRN | A/C.compressor operation signal (if
equipped)
24 BRN Fuel pump relay 5 BLU/RED (E/{‘[gri)“e torque output signal for TCM
25 RED Knock sensor (if equipped) 6 GRY/RED | D-range ID-up signal (A/T)
26 LT GRN/RED | Manifold absolute pressure sensor 7 PPL/YEL Malfunction indicator lamp
Diag. switch terminal (vehicle without Data link connector
27 PPUWHT | iimobilizer indicator lamp) 8 YEL (SUZUKI serial data line)
28 BRN/WHT | EGR valve (stepper motor coil 4) 9 YEL/GRN Engine coolant temp. signal for meter
29 GRY/WHT | EGR valve (stepper motor coil 2) G03 10 BLU/BLK Electric load signal (-)
Engine start switch
30 BLK/YEL (Engine start signal) 11 WHT/RED | Power source for back-up
31 BLU/RED Fuel injector No.3 12 LT GRN/RED | Torque reduction input signal (A/T)
13 BLU Data link connector
1 BRN/YEL A/C compressor relay (if equipped) 14 PPL/WHT | Throttle opening signal for TCM (A/T)
Fuel level sensor (gauge)
2 GRN/WHT | Stop lamp switch 15 YEL (vehicle with immobilizer indicator
lamp)
Go4 3 GRN/RED | Radiator fan relay 2 16 - -
4 PNK/BLU Heater of HO2S-2 (Vehicle with EGR) GRN/YEL Serial data for TCM
17 Monitor output (vehicle without immo-
5 BLK/RED Power source PNK/GRN bilizer indicator lamp)
6 BLK/RED Power source
NOTE:

For abbreviation of wire color, refer to Section 0A.
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On-Vehicle Service

Idle speed / idle air control (IAC) duty inspection

Before idle speed/IAC duty check, make sure of the following.
* Lead wires and hoses of Electronic Fuel Injection and engine
emission control systems are connected securely.
* Accelerator cable has some play, that is, it is not tight.
* Valve lash is checked and adjusted according to mainte-
nance schedule.
* |gnition timing is within specification.
* All accessories (wipers, heater, lights, A/C, etc.) are out of
service.
* Air cleaner has been properly installed and is in good condi-
tion.
* No abnormal air inhaling from air intake system.
After above items are all confirmed, check idle speed and IAC
duty as follows.

NOTE:

Before starting engine, place transmission gear shift
lever in “Neutral” (shift selector lever to “P” range for A/T
vehicle), and set parking brake and block drive wheels.
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[A]

1) Connect SUZUKI scan tool to DLC (1) with ignition switch
OFF, if it is available.

2) Warm up engine to normal operating temperature.
3) Check engine idle speed and “IAC duty” as follows :
When using SUZUKI scan tool :
a) Select “Data List” mode on scan tool to check “IAC duty”.

(A) : SUZUKI scan tool

K

When using SUZUKI scan tool

[B]:

When using duty meter (Vehicle without immobilizer indicator lamp)

lamp) :

NOTE:

Engine idle speed and IAC duty

b) Set tachometer.

¢) Using service wire (2), ground “Diag. switch terminal” (4) in

monitor connector (3) and connect duty meter between

“Duty output terminal” (5) and “Ground terminal” (6) of mon-

itor connector (3).

4) If duty and/or idle speed is out of specifications, inspect idle

air control system referring to Diagnostic Flow Table B-4
IDLE AIR CONTROL SYSTEM CHECK in Section 6.

When using duty meter (vehicle without immobilizer indicator

IAC duty can be checked using monitor connector only
for vehicle not equipped with immobilizer indicator lamp.

M13 engine vehicle

M16 engine vehicle
with A/T

M16 engine vehicle
with W/T

All electric parts turned OFF and radi-
ator cooling fan not operated

Transmission selec-
tor lever in neutral

Transmission selec-
tor lever in “N” or

Transmission selec-
tor lever in neutral

position “P” range position position
700 = 50 r/min (rpm) 660 = 50 r/min (rpm)
IAC duty: 5 - 25% IAC duty: 5 - 25%

Following items all turned ON.

- A/C switch.

- Blower motor at max position.

- Rear defogger.

- Head light.

- Radiator fan operated at high speed.

Transmission selec-
tor lever in neutral
position

Transmission selec-
tor lever in “P” or
“D” range position

Transmission selec-
tor lever in neutral
position

850 = 50 r/min (rpm)
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NOTE:

Above duty values are ON duty (low voltage rate) meter
indications.

5) Remove service wire from monitor connector (1).

6) Check that specified engine idle speed is obtained with A/C
ON if vehicle is equipped with A/C.
If not, check A/C ON signal circuit and idle air control sys-
tem, referring to Table B-5 A/C Signal Circuit Check and
Table B-4 Idle Air Control System Check in Section 6.

Electronic Control System
Engine control module (ECM)

CAUTION:
As ECM consists of precision parts, be careful not to
expose it to excessive shock.

REMOVAL
1) Disconnect negative cable at battery.
2) Disable air bag system, referring to “Disabling Air Bag Sys-
tem” in Section 10B if equipped.
3) Remove glove box, referring to Step 4) in “Instrument Panel
Removal” in Section 9.

4) Remove instrument panel passenger lower member (1).
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5) Remove right side dash side trim.
6) Disconnect instrument panel harness connectors clamp,
engine harness connectors (1).

7) Disconnect connectors (1) from ECM while releasing con-
nectors lock.

8) Remove ECM from body after removing its nuts (2).

NOTE:
Be careful not to damage ventilation duct.

INSTALLATION

Reverse removal procedure noting the following:
» Connect connectors to ECM securely until a click is heard.
* When installing each part, be careful not to catch any cable
or wiring harness.

Heated oxygen sensor (HO2S-1 and HO2S-2)
Oxygen sensor heater inspection

1) Disconnect sensor connector.
2) Using ohmmeter, measure resistance between terminals
“Vg” and “GND” of sensor connector.

If found faulty, replace oxygen sensor.

NOTE:

Q Temperature of sensor affects resistance value largely.
Q Q Make sure that sensor heater is at correct temperature.

Resistance of oxygen sensor heater
) HO2S-1:5.0-6.4 Q at 20 °C (68 °F)
/ HO2S-2: 11.7 -14.3 Q at 20 °C (68 °F)

3) Connect sensor connector securely.

| 1. Viewed from terminal side |
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REMOVAL

WARNING:

To avoid danger of being burned, do not touch exhaust
system when system is hot. Oxygen sensor removal
should be performed when system is cool.

1) Disconnect negative cable at battery.
2) For HO2S-1, disconnect connector of heated oxygen sensor
and release its wire harness from clamp.
3) For HO2S-2.
a) Remove parking lever garnish and center console box (2).
b) Remove left front seat assembly and turn over floor carpet,
if necessary.
c) Disconnect connector (3) of heated oxygen sensor and
hoist vehicle.
4) Remove heated oxygen sensor (1) from exhaust manifold or
exhaust pipe.

INSTALLATION

Reverse removal procedure noting the following.
 Tighten heated oxygen sensor (1) to specified torque.

Tightening torque
Heated oxygen sensor (a) : 45 N-m (4.5 kg-m, 32.5 Ib-ft)

* Connect connector of heated oxygen sensor (1) and clamp
wire harness securely.

* Fit HO2S-2 harness grommet to vehicle floor securely.

* After installing heated oxygen sensor (1), start engine and
check that no exhaust gas leakage exists.

[Al: HO2S-1
[B]: HO2S-2
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Z
COOLANMT TEMP
* S3B°C 187°F EGR
EGR
B B

Vehicle speed sensor (VSS)
INSPECTION

Check vehicle speed sensor referring to step 3 of DTC P0500
(No.16) Flow Table. If malfunction is found, replace.

REMOVAL/INSTALLATION

Refer to Section 7A1. (For M/T vehicle)
Refer to Section 7B1. (For A/T vehicle)

Emission Control System
EGR system

SYSTEM INSPECTION (USING SUZUKI SCAN TOOL)

1) Connect SUZUKI scan tool to DLC with ignition switch OFF.
2) Turn ignition switch ON and then select “DATA LIST” mode
on scan tool.
3) Make sure that vehicle condition is as following.
* Vehicle speed = 0 km/h (0 KPH)
* Engine speed < 3000 rpm
4) Clear DTC by using “CLEAR INFO” mode.

5) With engine idling (without depressing accelerator pedal),
open EGR valve by using “STEP EGR’ mode in “MISC
TEST” menu. In this state, according as EGR valve opening
increases engine idle speed drops. If not, possible cause is
clogged EGR gas passage, stuck or faulty EGR valve, poor
performance of ECT sensor or TP sensor or DTC and/or
pending DTC is (are) stored in ECM memory.

1. SUZUKI scan tool display
2. EGR valve opening (0: Close, 100: Full Open)

REMOVAL

1) Disconnect negative cable at battery.

2) Remove engine cover.

3) Remove EGR pipe.

4) Disconnect EGR valve connector.

5) Remove EGR valve and gasket from cylinder head.
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INSPECTION

1) Check resistance between following terminals of EGR valve
(1) in each pair.
If found faulty, replace EGR valve assembly.

EGR valve resistance

Terminal Standard resistance
A-B
C-B
F_E 20-24 QO
D-E

2) Remove carbon from EGR valve gas passage.

NOTE:

Do not use any sharp-edged tool to remove carbon.
Be careful not to damage or bend EGR valve (1), valve
seat (3) and rod.

3) Inspect valve (2), valve seat and rod for fault, cracks, bend
or other damage.
If found faulty, replace EGR valve assembly.

INSTALLATION

Reverse removal procedure noting following.
* Clean mating surface of valve and intake manifold.
* Use new gaskets.
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SECTION 6K

EXHAUST SYSTEM

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

CONTENTS
General Description........ccccccvvrvmmrrssemrmsssssssssncens * Exhaust Manifold ...........cccccoeeeeeccieie e *
ONn-Vehicle Service.......covuummmeeeccceeseceeessssnsens 6K-2 Exhaust Pipe.........coooeviiiiieeeee e *

CompoNENtS........ceeeiiee e, 6K-2




6K-2 EXHAUST SYSTEM

On-Vehicle Service
Components

13 [®] 45 N-m (4.5 kg-m)

[®)50 N-m (5.0 kg-m)

18

Nt

b
View : A
1. Exhaust manifold cover 8. Muffler 15. Exhaust chamber
(with oxygen sensor)
2. Gasket 9. Muffler mounting 16. Exhaust manifold stiffener
(with transmission stiffener)
3. Exhaust manifold 10. Gasket 17. Exhaust pipe nut: Tighten exhaust pipe
(with oxygen sensor) 5 nut (a) first and next (b) as shown in
View “A”.
4. Oxygen sensor No.1 11.  Exhaust manifold cover 18. Upper side
(without oxygen sensor)
5. Seal ring 12. Exhaust manifold m Tightening torque
(without oxygen sensor)
6. Exhaust No.1 pipe 13. Oxygen sensor No.2 @ Do not reuse.
7. Exhaust No.2 pipe 14. Catalyst case

WARNING:

To avoid the danger of being burned, do not touch the exhaust system when the system is hot. Any
service on the exhaust system should be performed when the system is cool.
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SECTION 7Af1

MANUAL TRANSAXLE

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

* Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD” of this manual.

CONTENTS

General Description .........ccuceresrsesscanssannans 7A1-2 Main shaft and countershaft.................c.c..... *
Construction and Servicing ________________________ 7A1-2 Right CASL ..o *
Transaxle for 2WD model.........ccvvvvvviiii. 7A1-3 Sub Assembly Service.........cccevcverueennee. 7A1-13
Transaxle for AWD model........oovvvviviiiinn, 7A1-4 Right Case ......coevecie e, *
Gear shift mechanism .....ooveeee e, * Left Case.....coooiiiiee e *

5th & reverse gear shift cam ........................... * Input shaft assembly ..o, *
DIAQNOSIS ...eeererrereresessesesessasssessasssessassssssasessssasesens * Counter shaft assembly ...................... 7A1-13

Gear shift & select shaft assembly....... 7A1-17

On-Yehche EST=T oo . High speed and low speed gear shift
Ol Change .......c.ocvsovrreeeerenni e . ) 1 1= *
Differential Side Oil Seal ..........cccoccerverieriernenne * 5th & rev gear shift Shafts ...............cccooorvvvvee.. *
Gear Shift Control Lever and Cable.................... . Transfer assembly..........ccceveveceeeeeecueeerceennns *
Vehicle Speed Sensor (VSS) .....cccevvvveeiisneeennns ’ Differential assembly............cccocuevererreevereennee. *
Unit Repair Overhaul .........ococvecennsnuninnns 7A1-5 Assembling Unit ...........ccccerueveervecuercanne. 7A1-18
Transaxle Unit..........cccovveiiiiinieceeee 7A1-5 Differential to left case
Transaxle Case.......cccocervveierieeeiecnieeeee 7A1-6 (for 2WD model).......coveireeinieneeiieeee e *
Input & Counter Shaft............ccceevrenee 7A1-7 Left CaSe.....cuvvree e *
Gear Shifter.......ccooeieeieeeeeeee 7A1-8 Fifth gears ... 7A1-18
Differential ..........cccoooeereeiieeeee e * Gear shift and select shaft assembly ... 7A1-22
TranSfer ... * Installation of transfer & differential
Transaxle Unit..........cccoovveiiiiiiieieeee 7A1-9 (for 4AWD model).......coveireeerieeierieeee e *
Disassembling Unit ..........cccoccniiiennneen. 7A1-11 Tightening Torque Specification.............. 7A1-23

Transfer and differential

(for 4AWD moOodel) ......coveeiiiiieeeeeeee e *
Gear shift and select shaft assembly

and fifth gears.........ccooerinniiiiees 7A1-11

Required Service Material.........ccccceecrrevccernneeen. *
Special TOOI.......cccvremmrssrmssnsssssssssssssnssnssssessssnnss *

7A1
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General Description

Construction and Servicing

The transaxle provides five forward speeds and one reverse speed by means of three synchronizer mesh
devices and three shafts: input shaft, countershaft and reverse gear shaft. All forward gears are in constant
mesh, and reverse uses a sliding idler gear arrangement.

The low speed synchronizer mesh device is mounted on countershaft and engaged with countershaft first gear
or second gear, while the high speed synchronizer mesh device is done on input shaft and engaged with input
shaft third gear or fourth gear.

The fifth speed synchronizer mesh device on input shaft is engaged with input shaft fifth gear mounted on the
input shaft.

There are two types of the reverse shift braking device to prevent the reverse gear from emitting the cracking
noise at shifting the gear into the reverse. One is the type which utilizes the 5th synchromesh and another is that
which utilizes the 2nd synchromesh to apply the brake on input shaft rotation. Each type is identified whether the
5th synchronizer mesh device is the lever synchro type or the key synchro type.

The countershaft turns the final gear and differential assembly, thereby turning the front drive shafts which are
attached to the front wheels.

4WD model uses a full-time 4WD system in which a viscous coupling is installed between propeller shaft No.1
and No.2 so that optimum amount of drive force is distributed to the front and rear wheels according to the driv-
ing conditions.

For servicing, it is necessary to use genuine sealant or its equivalent on mating surfaces of transaxle case which
is made of aluminum. The case fastening bolts must be tightened to specified torque by means of torque
wrench. It is also important that all parts are thoroughly cleaned with cleaning fluid and air dried before reas-
sembling.

Further, care must be taken to adjust preload of countershaft taper roller bearings. New synchronizer rings are
prohibited from being lapped with respective gear cones by using lapping compound before they are assembled.
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Transaxle for 2WD model
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1. Input shaft 7. Leftcase 13. Countershaft 5th gear 19. Final gear
2. 5th speed sleeve & hub 8. Reverse gear shaft 14. Countershaft 4th gear 20. Differential case
3. Input shaft 5th gear 9. Reverse idler gear 15. Countershaft 3rd gear 21. 5th speed synchronizer lever
4. Input shaft 4th gear 10. Right case 16. Countershaft 2nd gear 22. Synchronizer key
5. High speed sleeve & hub 11. Countershaft 17. Low speed sleeve & hub [A] Lever synchro type
6. Input shaft 3rd gear 12. Side cover 18. Countershaft 1st gear [B] Key synchro type




7A1-4 MANUAL TRANSAXLE

Transaxle for 4WD model
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1. Input shaft 9. Reverse idler gear 17. Low speed sleeve & hub 25. Transfer output flange
2. 5th speed sleeve & hub 10. Right case 18. Countershaft 1st gear 26. 5th speed synchronizer lever
3. Input shaft 5th gear 11. Countershaft 19. Final gear 27. Synchronizer key
4. Input shaft 4th gear 12. Side cover 20. Front differential [A] Lever synchro type
5. High speed sleeve & hub 13. Countershaft 5th gear 21. Transfer output pinion [B] Key synchro type
6. Input shaft 3rd gear 14. Countershaft 4th gear 22. Transfer drive gear
7. Leftcase 15. Countershaft 3rd gear 23. Transfer output shaft
8. Reverse gear shaft 16. Countershaft 2nd gear 24. Transfer output case
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Transaxle Unit
COMPONENTS

Unit Repair Overhaul

14
50 N-m(5.0 kg-m)

10
26(®)

1 m 61 N-m(6.1 kg-m)

24

25 [¥] 10 N-m(1.0 kg-m)

3

RD—— 4 [®] 50 N-m (5.0 kg-m)

19 [¥] 20 N-m (2.0 kg-m)

16 [¥] 45 N-m(4.5 kg-m)

\%\ /:/\\,ggz [®) 61 N-m(6.1 kg-m)

23 [!] 61 N-m(6.1 kg-m)

~
~ \
~ \
~o

é/ 16 [0] 50 N-m (5.0 kg-m)

1. Engine 11. Transaxle to engine bolts 21. Engine left mounting bolts
2. Transaxle 12. Engine left mounting bracket bolts and nuts 22. Engine to transaxle bolts
3. Lower stiffener for 4WD model 13. Starting motor 23. Transaxle to engine nut
4. Lower stiffener bolts 14. Starting motor bolt 24. Ground cable
5. Engine left mounting 15. Lower stiffener for 2WD model 25. Clutch housing lower plate bolts
6. Engine left mounting bracket 16. Lower stiffener bolts 26. Starting motor nut
7. Shift & select control cables 17. Clutch housing lower plate for 4WD model 27. Engine rear mounting for 4WD model
8. Clutch operating cylinder 18. Blank m Tightening torque
9. Backup lamp switch connector 19. Engine rear mounting to transaxle nut for 4WD
model
10. VSS connector 20. Blank
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Transaxle Case
COMPONENTS

[®) 5.5 N-m (0.55 kg-m) 3
10
®/[!]21 N-m (2.1 kg-m)

~

6 [®)19 N-m (1.9 kg-m)

&

13 [® 23 N-m (2.3 kg-m)
1. Transaxle right case 9. Oil levelffiller plug
: Apply sealant 99000-31230 to all around thread part of plug.
2. Transaxle left case 10. Oil drain plug
: Apply sealant 99000-31230 to mating surface of left case and right : Apply sealant 99000-31230 to all around thread part of plug.
case.
3. Gear shifter assembly 11. VSS
4. Transaxle left case plate . 12. Oil gutter bolt
: Apply thread lock 99000-32110 to all around thread part of bolt.
5. Transaxle side cover 13. Left case plate bolt
: Apply sealant 99000-31230 to mating surface of side cover and left : Apply thread lock 99000-32110 to all around thread part of bolt.
case.
6. Backup lamp switch m Tightening torque
f 7. O-ring @ Do not reuse.
: Apply SUZUKI SUPER GREASE A
99000-25010 to O-ring.
8. Differential assembly
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Input & Counter Shaft
COMPONENTS

5—43 [®)23N.-m (2.3 kg-m)

1. Input shaft 19. 5th synchronizer key 37. 3rd & 4th gear spacer
@I 2. Oil seal ] ] 20. 5th synchronizer hub plate 38. Countershaft 4th gear
: Apply grease 99000-25010 to oil seal lip.
3. Input shaft right bearing 21. Circlip 39. Countershaft left bearing
4. Input shaft 3rd gear 22. Reverse gear shaft 40. Bearing set shim
5. Needle bearing 23. Reverse idler gear 41. Countershaft 5th gear
6. High speed synchronizer ring 24. Reverse shaft washer 42. Qgﬁgﬁgﬂta;mlgnm to specified torque
caulk nut securely.
7. High speed synchronizer spring 25. Countershaft right bearing 43. Bﬁ;glr;etzhiggg Itz)?:llt( cement 99000-32110
to thread part of bolt.
8. High speed sleeve & hub 26. Countershaft 44. Washer
9. High speed synchronizer key 27. Countershaft 1st gear 45. Center cone
10. Circlip 28. 1st gear synchronizer ring 46. 2nd gear synchronizer inner ring
11. Input shaft 4th gear 29. Low speed synchronizer spring 47. 5th speed synchronizer lever
12. Input shaft left bearing 30. Low speed sleeve & hub [A] Lever synchro type
13. Input shaft 5th gear 31. Low speed synchronizer key [B] Key synchro type
14. 5th gear spacer 32. Circlip [!] Tightening torque
15. 5th gear needle bearing 33. 2nd gear synchronizer outer ring @ Do not reuse.
16. 5th speed synchronizer ring 34. Needle bearing Apply transaxle oil.
17. 5th synchronizer spring 35. Countershaft 2nd gear
18. 5th speed sleeve & hub 36. Countershaft 3rd gear
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Gear Shifter
COMPONENTS

CO—5 23 N-m (2.3 kg-m)
\ = 3
20 oM [®)23Nm (23 kg-
@@ 3 kg-m)

[®) 23 N-m (2.3 kg-m) 21 [®) 10 N-m (1.0 kg-m)

17213 N-m (1.3 kgg—m) N %g

(i2iee] 17
™13 Nm
(1.3 kg-m)

21

1 [®ronm10 kg-m :
25i.é<@ 27 |
\% :

J T

14 [®] 23 N-m (2.3 kg-m)

26

927

O 5?\211

QN@@

X —&®
1. Gear shift & select shaft 11. 5th & reverse gear shift guide shaft 21. Shift fork bolt
“Apply thread lock 99000-32110 to bolt
thread.
2. 5th & reverse gear shift cam 12. Reverse gear shift arm 22. Low speed gear shift fork
3. Gear shift interlock plate 13. 5th gear shift fork 28. High speed gear shift fork
4. Gear shift & select lever -=m 14. 5th to reverse interlock guide bolt 24. Gear shift No.1 cam for key synchro
= : Apply thread lock 99000-32110 to bolt type only
thread.
5. Shift cable lever ==m 15. Gear shift interlock bolt 25. Cam guide return spring for key syn-
= : Apply thread lock 99000-32110 to bolt chro type only
thread.
6. Select cable lever 16. Reverse gear shift lever bolt 26. Gear shift No.1 cam guide for key syn-
O : Apply thread lock 99000-32110 to all chro type only
around thread part of bolt.
7. Low speed gear shift shaft 17. Gear shift locating bolt 27. Spring pin for key synchro type only
: Apply sealant 99000-31230 to bolt
thread.
8. High speed gear shift shaft 18. Guide case [!] Tightening torque
9. 5th & reverse gear shift shaft E 19. Select lever shaft bush g Do not reuse.
: Apply grease 99000-25010 to whole
area of bush.
10. Reverse gear shift lever E 20. Select lever boss
: Apply grease 99000-25010 to internal
and external diameter.
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Transaxle Unit

DISMOUNTING
UNDER HOOD

1) Disconnect battery ground cable.

2) Remove clutch operating cylinder from transaxle with hose
still attached.

3) Remove gear control cables.

4) Remove water intake pipe bolts.

5) Undo wiring harness clamps and connectors.

6) Remove ground cable from transaxle.

7) Remove starting motor taking out its bolt and nut.

8) Remove transaxle fastening bolts.

9) Support engine by using lifting device.

ON LIFT

1) Drain transaxle oil.

2) Remove engine under covers.

3) Remove exhaust No.1 pipe and exhaust No.2 pipe.

4) For 4WD model, remove propeller shaft No.1 referring to
Section 4B.

5) Remove lower stiffener.

6) For 4WD model, Remove clutch housing lower plate.

7) Remove ball stud bolt from right and left knuckles, then dis-
connect each suspension arm.

8) Using flat head rod or the like (2), pull out drive shaft joint (1)
at differential side so as to release snap ring fitting of joint
(for LH drive shaft).

Using plastic hammer (3), drive out drive shaft joint so as to
release snap ring fitting of joint spline at center shaft (for RH
drive shaft)
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9) Remove center shaft support bolts (3) and remove center
shaft support (2) with center shaft (1) from differential side
gear.

10) For 2WD model, remove engine rear mounting No.1 bracket
with No.2 bracket referring to Section 6A1.
For 4WD model, remove suspension frame referring to
“Front Suspension Frame” in Section 3.

11) Remove transaxle to engine bolts and nut.

12) Lower vehicle and support transaxle with transmission jack.

13) Remove engine LH mounting with bracket (1).

| 2. Transaxle |

14) Remove other attached parts from transaxle, if any.
15) Pull transaxle out so as to disconnect input shaft from clutch
disc and then lower it.

REMOUNTING

CAUTION:

e Care should be taken not to scratch oil seal lip with
drive shaft while raising transaxle.

* Do not hit drive shaft joint with hammer when install-
ing it into differential gear.

For remounting, reverse dismounting procedure noting the follow-
ings.

Push in drive shaft joints fully so as to engage snap ring of
shaft with differential gear or center shaft.

Set each clamp for wiring securely.

Fill transaxle with oil as specified.

» Connect battery and check function of engine, clutch and
transaxle.
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Disassembling Unit
Gear shift and select shaft assembly and fifth gears

1) Remove gear shift interlock bolt (1) and 5th to reverse inter-
lock guide bolt (2) from transaxle case.

2) Remove gear shift & select shaft assembly (3).

3) Remove 9 bolts and take off transaxle side cover (4).

CAUTION:

Care should be taken not to distort side cover when it is
removed from left case.

4) Using special tool, remove circlip (1) and then hub plate (2) if
equipped.

Special tool
(A) : 09900-06107

5) Remove 5th shift fork shaft bolt (3).

6) Remove gear shift fork (2), sleeve & hub assembly (3), syn-
chronizer ring and 5th gear all together. Use gear puller (1)
for removal if spline fitting of hub is tight.

7) Unfasten caulking of countershaft nut (2), install input shaft
5th gear (1) and special tool to stop rotation of shafts, and
then remove countershaft nut (2).

Special tool
(C) : 09927-76060
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8) Remove input shaft 5th gear, needle bearing and then
counter shaft 5th gear (3). Gear puller (4) would be neces-
sary if spline fitting of countershaft 5th gear is tight.

9) Remove bolts (1) and take off left case plate (2), and then
bearing set shim.
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Sub Assembly Service
Counter shaft assembly
DISASSEMBLY

CAUTION:

¢ Use puller and hydraulic press that will bear at least 5
ton (11,000 Ib) safely.

* To avoid tooth damage, support 4th gear at flat side of
puller.

1) Drive out left bearing cone (2) with 4th gear (3) by using
puller (4) and hydraulic press.

| 1: Countershaft |

CAUTION:

If compression exceeds 5 ton (11,000 Ib), release com-
pression once, reset puller support and then continue
press work again.

2) Apply puller (5) to 2nd gear (4) and drive out 3rd & 4th gear
spacer (2) and 3rd gear (3) together with 2nd gear by using
hydraulic press. Needle bearing would come out with 2nd
gear.

| 1: Countershaft |

3) Take out 2nd synchronizer ring.

4) Using special tool, remove circlip (1).

NOTE:
Correct tool tips to be flat to facilitate removal of circlip.

Special tool
(A) : 09900-06107

| 2: Low speed synchronizer sleeve

5) Apply puller (3) to 1st gear (2) and drive out low speed syn-
chronizer sleeve & hub assembly (1) with gear by using
hydraulic press.

6) Disassemble synchronizer sleeve & hub assembly.

7) Take out needle bearing from shaft.
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8) Remove right bearing cone (2) by using puller (3), metal
stick (1) and hydraulic press.

INSPECTION AND ASSEMBLY

1) Clean all components thoroughly, inspect them for any
abnormality and replace with new ones as necessary.

2) If synchronizer parts need to be repaired, check clearance
“a” between ring (2) and gear (1), each chamfered tooth of
gear, ring and sleeve, then determine parts replacement.

Clearance “a” between synchronizer ring and gear
Standard : 1.0 - 1.4 mm (0.039 - 0.055 in.)
Service limit : 0.5 mm (0.019 in.)

3) Put the synchronizer outer ring (1), inner ring (3) and the
cone (2) together and then measure the step difference
between the outer ring and the inner ring. And also check
each chamfered tooth of gear and synchronizer ring and
replace with new one, if necessary. Also, check gear tooth.

Difference between synchronizer outer ring and inner ring
Standard “b” : 1.0 - 1.4 mm (0.039 - 0.055 in.)
Service limit “b” : 0.5 mm (0.019 in.)

4) To ensure lubrication of countershaft (1), air blow oil holes
(2) and make sure that they are free from any obstruction.
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5) Fit low speed synchronizer sleeve (4) to hub (3), insert 3
keys (2) in it and then set springs (1) as shown in figure.

NOTE:

¢ No specific direction is assigned to each key but it is
assigned as sleeve & hub assembly.

* Size of low speed synchronizer keys and springs are
the largest compared with those of high speed and, if
equipped, 5th speed ones.

Synchronizer key installation position
:A=B

[A]: 1st gear side
C: Key way

6) Install right bearing cone (1) by using special tool and ham-
mer.

Special tool
(A) : 09923-78210

| 2: Countershaft |

7) Install needle bearing, apply oil to it, then install 1st gear and
1st gear synchronizer ring.

8) Drive in low speed sleeve & hub assembly (1) by using spe-
cial tools and hammer.

NOTE:

e Support shaft with special tool as shown in figure so
that retainer of bearing cone (4) will be free from com-
pression.

* Make sure that synchronizer ring key slots (2) are
aligned with keys while press-fitting sleeve & hub
assembly.

* Check free rotation of 1st gear (3) after press-fitting
sleeve & hub assembly.

Special tool

(A) : 09923-78210
(B) : 09913-85210
(C) : 09940-54910
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[A]

9) Install circlip (1) and confirm that circlip is installed in groove
securely.
Install needle bearing (2) and apply oil to bearing.
With synchronizer outer ring (3), center cone (4) & inner ring
(5) put together and install to 2nd gear (6) as shown in fig-
ure.

| [Al: SECTIONA-A |

10) Press-fit 3rd gear (2) and spacer (1) by using special tool
and hydraulic press.

NOTE:

It is recommended to press-fit spacer and 3rd gear first,
and then 4th gear later separately so that countershaft
will not be compressed excessively.

Special tool
(A) : 09923-78210
(D) : 09913-85210

| 3. 2nd gear |

11) Press-fit 4th gear (2) by using the same procedure as the
above.

12) Install left bearing cone (1) by using special tool and ham-
mer.

NOTE:

For protection of bearing cone (3), always support shaft
with special tool as shown in figure.

Special tool
(A) : 09923-78210
(E) : 09913-80112
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Gear shift & select shaft assembly

1) To disassemble component parts, use special tools and 2.8-
3.0 mm (0.11 in.) pin remover in addition.

Special tool

(A) : 09922-85811 (4.5 mm)
(B) : 09925-78210 (6.0 mm)

2) Clean all parts thoroughly, inspect them and replace with

new ones as required.

3) Assemble component parts by reversing removal procedure.

NOTE:

* When driving in spring pins, prevent shaft from being
bent by supporting it with wood block.

Assemble 5th & reverse gear shift cam by winding cam

guide return spring, and then drive in spring pin.

Locate low speed select spring painted in white and

reverse select spring painted in pink correctly.

1. E-ring 12. Gear shift select shaft
2. Thrust Washer 13. 5th/reverse gear shift cam
3. Reverse select spring 14. Spring pin for key synchro type only
4. E-ring 15. Cam guide return spring for key synchro type only
5. Gear shift interlock plate | 16. Gear shift No.1 cam guide for key synchro type only
6. Ball 17. Spring pin
7. Gear shift interlock spring | 18. Thrust washer
8. Gear shift select lever 19. Low select spring
9. Spring pin 20. Cam guide return spring
10. Spring pin 21. 5th/reverse gear shift cam guide
11. Gear shift No.1 cam for
key synchro type only
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Assembling Unit
Fifth gears

1) To seat countershaft left bearing cup (2) to bearing cone, tap
cup by using special tool and plastic hammer.

Special tool
(A) : 09913-84510

| 1. Input shaft |

2) Put a shim (3) on bearing cup (4) provisionally, place straight
edge (1) over it and compress it by hand through straight

edge, and then measure “a@” which shows clearance
between case surface (5) and straight edge by using feeler

gauge (6).
Clearance between case surface and straight edge
“a” : 0.08 — 0.12 mm (0.0032 — 0.0047 in.)

3) By repeating above step, select a suitable shim which
adjusts clearance “a” to specification and put it on bearing
cup.

NOTE:

Insert 0.1 mm (0.004 in.) feeler to know whether or not a
shim fulfills specification quickly.

Available countershaft 5th gear shim thickness

0.55 mm (0.021 in.)
0.6 mm (0.023 in.)
0.65 mm (0.025 in.)
0.7 mm (0.027 in.)
0.75 mm (0.029 in.)
0.8 mm (0.031 in.)
0.85 mm (0.033 in.)
0.9 mm (0.035 in.)
0.95 mm (0.037 in.)
1.0 mm (0.039in.)
1.05 mm (0.041 in.)
1.1 mm (0.043 in.)

2. Counter shaft |
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4) Place left case plate (2) inserting its end in groove of shift
guide shaft (4) and then tighten bolts (1) to which thread lock
cement has been applied.

NOTE:

After tightening bolts, make sure that countershaft can
be rotated by hand feeling certain load.

“A” : Cement 99000-32110

Tightening torque
Left case plate bolts
(a) : 23 N-m (2.3 kg-m, 17.0 Ib-ft)

3. Input shaft
5. Counter shaft

5) Install countershaft 5th gear (1) to countershaft facing
machined boss A inward.

A. Machined boss (Inside)
B. No machining (Outside)

6) Install needle bearing to input shaft, apply oil then install
input shaft 5th gear (1) and special tool to stop shaft rotation.

Special tool
(A) : 09927-76060

7) Tighten new countershaft nut (2) to specified torque and
caulk countershaft nut (2) securely.

Tightening torque
Countershaft nut
(a) : 70 N-m (7.0 kg-m, 51.0 Ib-ft)
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[B]

8) [For key synchro type]
Assemble 5th speed synchronizer sleeve (4), hub (3) with
keys (2) and springs (1).

NOTE:

Short side C in keys, long boss D in hub and chamfered
spline F in sleeve should face 5th gear side.

Synchronizer key installation position
:Jd=K

[A] : Key synchro type

[B]: Lever synchro type
C: Short side

Long boss

Key way

Chamfered spline

: Cut

Non cut side

I|®|m({m|O

[For lever synchro type]
Assemble 5th speed synchronizer sleeve (4), hub (3), 5th speed
synchronizer levers (6) and synchronizer ring (5).

NOTE:

Be sure to install 5th speed synchronizer levers and syn-
chronizer ring at the correct position as shown in figure.

9) [For key synchro type]

a) Install synchronizer ring (2) to input shaft 5th gear.

b) Fit 5th gear shift fork (1) to sleeve (3) & hub (4) assembly
and install them into input shaft and gear shift shaft at once
aligning hub depression A, shaft mark B and synchronizer
key C.

NOTE:
Long boss of hub faces gear side.

[For lever synchro type]
Fit 5th gear shift fork (1) to sleeve (3) and hub (4) assembly and
install them into input shaft and gear shift shaft.

[A] Key synchro type
[B] Lever synchro type
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10) Tighten shift fork shaft bolt (1) to which thread lock cement
has been applied.

“A” : Cement 99000-32110

Tightening torque
Shift fork bolt
(a) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)

11) For key synchro type, install 5th synchronizer hub plate (1)
to synchronizer hub (2) by positioning it so that its lugs A fit
into their depression B in synchronizer hub.

12) Using special tool, install circlip (1).

Special tool
(A) : 09900-06107

13) Clean mating surface of both left case (2) and side cover (1),
coat mating surface with sealant evenly, mate it with left
case and then tighten with bolts.

“B” : Sealant 99000-31230

Tightening torque
Side cover bolts (a) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)
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Gear shift and select shaft assembly
1) Clean mating surface of guide case.

2) Install gear shift and select shaft assembly with new gasket
into transaxle.

3) Place breather hose bracket and tighten it together with gear
shift guide case bolts (2) to specified torque.

Tightening torque
Gear shift guide case bolts
(a) : 23 N-m (2.3 kg-m, 17.0 Ib-ft)

4) Install washer and gear shift interlock bolt (3) to which thread
lock cement has been applied and then tighten it to specified
torque.

“A” : Cement 99000-32110

Tightening torque
Gear shift interlock bolt
(b) : 50 N-m (5.0 kg-m, 36.5 Ib-ft)
5) Install washer and 5th to reverse interlock guide bolt (4) to
which thread lock cement has been applied and then tighten
it to specified torque.

“A” : Cement 99000-32110

Tightening torque
5th to reverse interlock guide bolt
(d) : 23 N-m (2.3 kg-m, 17.0 Ib-ft)

6) Tighten backup lamp switch (1) to specified torque.

Tightening torque
Backup lamp switch
(c) : 20 N-m (2.0 kg-m, 14.5 Ib-ft)

7) Check input shaft for rotation in each gear position.
8) Also confirm function of backup lamp switch in reverse posi-
tion by using ohmmeter.
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Tightening Torque Specification

. Tightening torque

Fastening part Nem kg-m bt
QOil filler/level plug 21 2.1 15.5
Oil drain plug 21 2.1 15.5
VSS bolt 55 0.55 4.0
Center shaft support bolts 55 5.5 40.0
Ball stud bolt and nut 60 6.0 43.5
Output flange nut 90 9.0 65.0
Bevel pinion nut 120 12.0 87.0
Transaxle case bolts 23 2.3 17.0
Shift fork bolts 10 1.0 7.5
Input oil gutter bolt 10 1.0 7.5
Side bearing retainer bolts 23 2.3 17.0
Final gear bolts (for 2WD model) 90 9.0 65.0
Final gear bolts (for 4WD model) 73 7.3 53.0
Gear shift locating bolts 13 1.3 9.5
Left case plate bolts 23 2.3 17.0
Countershaft nut 70 7.0 51.0
Side cover bolts 10 1.0 7.5
Gear shift guide case bolts 23 2.3 17.0
Gear shift interlock bolt 50 5.0 36.5
5th to reverse interlock guide bolt 23 2.3 17.0
Backup lamp switch 20 2.0 14.5
Reverse gear shift lever bolts 23 2.3 17.0
Reverse shaft bolt 23 2.3 17.0
Exhaust No.2 pipe to No.1 pipe bolts 43 4.3 315
Exhaust No.1 pipe to manifold bolts 50 5.0 36.5
Exhaust No.2 pipe to muffler bolts 43 4.3 315
Output case bolts 23 2.3 17.0
Rear case bolts 23 2.3 17.0
Rear mounting nuts 25 25 18.0
Lower stiffener bolts 50 5.0 36.5
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SECTION 7B1

AUTOMATIC TRANSAXLE

7B1

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

* Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

(010727127070 B TR 7B1-24
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No.1 Performance or Stuck Off................. 7B1-69 Brake Interlock System, If Equipped....... 7B1-111
DTC P0756/DTC No.28 Shift Solenoid-B/ Key Interlock Cable, If Equipped ............ 7B1-112
No.2 Performance or Stuck Off................. 7B1-69 Automatic Transmission Assembly......... 7B1-115
DTC P0753/DTC No.21 or No.22 CompoNeNts .........cceeeeeeieerieenieeieeiens 7B1-115
Shift Solenoid-A/No.1 Electrical................. 7B1-70 Unit REPAIF ....ccueeereerermneeseseseessssssnssssseseses 7B1-120
DTC P0758/DTC No.23 or No.24 PreCautionS...........ccceueeeveeeeevereeeneseeeeennss 7B1-120
Shift Solenoid-B/No.2 Eleg:tr[cal ................ 7B1-70 Part Inspection and Correction Table ..... 7B1-121
o1 PO7B5/DTC No-13 Timing 517 Unit DISASSEMDBIY ....vrrvoeooreoeers oo 7B1-122
(o] 110 Voo ISR -
DTC P1700/DTC No.32 or No.33 Throttle Difa%rggrﬁgfy'}fsgé%i; P 7Bz
Position Signal Circuit Malfunction............ 7B1-74 SUDASSEMDIY .....vveveverr e 7B1-144
DTC P1702/DTC No.52 Internal Oil pump assembly ..........ccccoeevevererenns 7B1-145
Malfunction of TCM.............. SRR 7B1-76 Direct clutch assembly ...................... 7B1-149
DTC P1705/DTC No.51 Engine Coolant Forward and reverse clutch
Temperature Signal Circuit Malfunction..... 7B1-77 ASSEIMDIY....oros v 7B1-154
DTC P1730/DTC No.64 Engine Torque 2nd brake piston assembly ................. 7B1-162
Signal Circuit Malfunction ..............ccc...... 7B1-79 Transaxle rear cover and O/D and
DTC P1895/DTC No.27 Torque 2nd coast brake piston assembly........ 7B1-164
Reduction Signal Circuit Malfunction ....... 781-81 Differential ASSEMDIY ............cccooocsrveeeer 7B1-167
Scan Tpol Data......ccceueene s 7B1-83 Countershaft assembly ..............c........ 7B1-172
Inspection of TCM and lts Gircuits............. 7B1-87 Valve body asSembly.............ccccccee. 7B1-173
On-Vehicle Service.........ccoevemrrrrrrisnmmerennnses 7B1-90 Torque converter housing ___________________ 7B1-175
Maintenance Service ........ccocvvvevenierreenne 7B1-90 Transaxle case........cccoccoeeiveiiineennens 7B1-178
Fluid level check at normal operating Adjustment before unit assembly........ 7B1-180
temperature — Hot check....................... 7B1-90 Unit AssembBly ..o, 7B1-183
Fluid level check at room temperature — Tightening Torque Specification............. 7B1-207
DI ORBCK L F R — 7B1-208
MIC CANGE. ovvovovsrovvmm s 7B1- Required Service Material........................ 7B1-211

A/T fluid cooler hoses..........ccceeeeeeeennnnnn. 7B1-92
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General Description

This automatic transaxle is electronic control full automatic transaxle with forward 3-speed plus overdrive (O/D)
and reverse 1-speed.

The torque converter is a 3-element, 1-step and 2-phase type and is equipped with an automatically controlled
lock-up mechanism.

The gear change device consists of a ravigneau type planetary gear unit, 3 multiple disc type clutches, 3 multi-
ple disc type brakes and 2 one-way clutches.

The hydraulic pressure control device consists of a valve body assembly, pressure control solenoid valve (linear
solenoid), 2 shift solenoid valves, TCC (lock-up) solenoid valve and a timing solenoid valve. Optimum line pres-
sure complying with engine torque is produced by the pressure control solenoid valve in dependence upon con-
trol signal from transmission control module (TCM). This makes it possible to control the line pressure with high
accuracy in accordance with the engine power and running conditions to achieve smooth shifting characteristics
and high efficiency.

A clutch-to-clutch control system is provided for shifting between 3rd gear and 4th gear. This clutch-to-clutch
control system is made to function optimally, so that hydraulic pressure controls such as shown below are con-
ducted.

— When upshifting from 3rd gear to 4th gear, to adjust the drain hydraulic pressure at releasing the forward
clutch, a timing solenoid valve is used to switch a hydraulic passage with an orifice to another during shift-
ing.

— When downshifting from 4th gear to 3rd gear, to adjust the line pressure applied to the forward clutch at
engaging the forward clutch, a timing solenoid valve is used to switch a hydraulic passage with an orifice
to another during shifting.

— When upshifting from 3rd gear to 4th gear with engine throttle opened, to optimize the line pressure
applied to the forward clutch at releasing the forward clutch, the learning control is processed to compen-
sate the switching timing of the timing solenoid at every shifting.

— When downshifting from 4th gear to 3rd gear with engine throttle opened, to optimize the line pressure
applied to the forward clutch at engaging the forward clutch, the learning control is processed to compen-
sate the line pressure at every shifting.

Employing the ravigneau type planetary gear unit and this clutch-to-clutch control system greatly simplifies the
construction to make possible a lightweight and compact transaxle.

A line pressure learning control is conducted to provide optimum shifting time at every upshifting with engine
throttle opened. If long upshifting time is detected, the subsequent line pressure applied during upshifting is
intensified. On the contrary, if short upshifting time is detected, the subsequent line pressure applied during
upshifting is weakened.
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2WD
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1. Drive plate 11. 1stand reverse brake 21. Rear sun gear
2. Torque converter clutch (TCC) 12. Ring gear 22. Front sun gear
3. Torque converter 13. Long planet pinion 23. Short planet pinion
4. Input shaft 14. One-way clutch No.2 24. Countershaft
5. Oil pump 15. Second brake 25. Reduction driven gear
6. Direct clutch drum which doubles as sensor 16. One-way clutch No.1 26. Differential case assembly
rotor for input shaft speed sensor
7. Direct clutch 17. O/D and 2nd coast brake 27. Final gear
8. Parking lock gear 18. Intermediate shaft 28. Output shaft speed sensor/VSS drive gear
9. Reduction drive gear 19. Forward clutch
10. Planet carrier 20. Reverse clutch
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4WD
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Specifications

Item Specifications
Torque Type 3-element, 1-step, 2-phase type with TCC/lock-up mechanism
converter | Stall torque ratio 20-22
: Type Internal involute gear and non crescent type oil pump
Oil pump h . :
Drive system Engine driven
Type Forward 4-step, reverse 1-step planetary gear type
“P” range Gear in neutral, output shaft fixed, engine start
“R” range Reverse
“N” range Gear in neutral, engine start
“D” range Forward 1st «<» 2nd < 3rd < 4th (O/D)
at O/D ON automatic gear change
Shift position “D” range Forward 1st <» 2nd «<» 3rd <« 4th
at O/D OFF automatic gear change
“2” range Forward 1st <> 2nd « 3rd
automatic gear change
Gear “L” range Forward 1st « 2nd « 3rd reduction, and fixed at 1st
change gear
device 1st 2.875 Number of teeth Front sun gear : 24
2nd 1.568 Rear sun gear : 30
Gear | 3rd 1.000 Long planet pinion : 20
ratio |4th 0.697 Short planet pinion : 19
(overdrive) ) Ring gear : 69
Reverse 2.300
Wet type multiple-disc clutch ... 3 sets
Control elements Wet type multiple-disc brake ... 3 sets
One-way clutch ... 2 sets
Reduction gear ratio |1.019
qual gear reduction 4977
ratio
Lubrication |Lubrication system Force feed system by oil pump
Cooling Cooling system Radiator assisted cooling
Fluid used DEXRON®-IIl or DEXRON®-IIE
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Clutch/Brake/Planetary Gear
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1. Input shaft and intermediate shaft 8. Reduction driven gear B1: O/D and 2nd coast brake
2. Reduction drive gear 9. Front sun gear B2 : 2nd brake
3. Planet carrier 10. Ring gear B3: 1stand reverse brake
4. Short planet pinion 11. Rear sun gear F1: One-way clutch No.1
5. Long planet pinion C1: Forward clutch F2: One-way clutch No.2
6. Final drive gear C2: Direct clutch
7. Final driven gear C3: Reverse clutch
Functions
PART NAME FUNCTION
Forward clutch Meshes intermediate shaft and front sun gear
Direct clutch Meshes input shaft and planet carrier
Reverse clutch Meshes intermediate shaft and rear sun gear
O/D and 2nd coast brake Fixes rear sun gear
2nd brake Fixes rear sun gear
1st and reverse brake Fixes planet carrier
One-way clutch No.1 Prevents rear sun gear from turning counterclockwise
One-way clutch No.2 Prevents planet carrier from turning counterclockwise
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Table of Component Operation

Selector Part so?ehrllf;id so?;r:gid TCC. Forward | Direct | Reverse OIZDn?ind 2nd istand | One-way | One-way
position |Gear valve-A/ | valve-B/ solenoid clutch clutch clutch coast brake reverse | clutch clutch
position No.1 No.2 valve brake brake | No.1 No.2
P Parking O O X X X X X X X X X
R Reverse | O O X X X O X X O X X
N Neutral O O X X X X X X X X X
1st @) O X O X X X P X X O
D 2nd O X X O X X X O X O X
3rd X X A O O X X @) X X X
4th X @) A X O X O O X X X
2 1st O O X O X X X X X X O
2nd O X X O X X O O X O X
L 1st O @) X O X X X X O X O
O :ON X : OFF /\ : ON only when TCC is operating
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Electronic Shift Control System
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1. Engine 8. Brake light switch 15. Timing solenoid valve

2. Transaxle 9. TCM 16. Transmission fluid temperature sensor

3. ECM 10. Input shaft speed sensor 17. TCC/Lock-up solenoid valve

4. Monitor connector 11. Transmission range sensor 18. Output shaft speed sensor/VSS

5. Throttle position (TP) sensor 12. Pressure control solenoid valve 19. Engine coolant temperature (ECT) sensor

6. “O/D OFF” lamp 13. Shift solenoid valve-B/No.2 20. Data link connector (DLC)

7. O/D off switch 14. Shift solenoid valve-A/No.1

Engine > Torque converter with Planetary gear Final gear
torque converter clutch unit reduction unit

T —

Oil pump

'

—
—»

Regulator valves
in valve body

Pressure control
solenoid valve

Shift solenoid valves,

A

Timing solenoid valve

TCC solenoid valve and

Clutches and
brakes

T

Control valves
in valve body

Engine control module (ECM)
A: Throttle opening signal

R LR LR R PR T

B: Engine speed signal
C: Engine coolant temp. signal
D: Engine torque signal
E: Air conditioner clutch signal

R

Throttle position

Transmission control module (TCM)
F: A/T failure signal
G: D range signal
H: Torque reduction request signal

1

Input shaft speed sensor

sensor

Crank shaft
position sensor

Engine coolant

temperature sensor

- A--
---B--
-—-C--
- D--
---E-- b
- F ---
-G -
- H ---
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| “O/D OFF” lamp |1 1
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Data link connector

Speedometer

A
|
I
I
|
I
I
|
I
I
|
I
I
|
1

Monitor connector

== Power transmission
— Fluid pressure circuit
- - Electric signal

1

et <

Output shaft speed
sensor/VSS

Transmission range sensor

O/D off switch

Transmission fluid
temperature sensor

Brake light switch
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Transmission Control Module (TCM)

5V
15
G085 —BLU/ORN—A%
}—G08-141-LT GRN
12V 21
&l Y
o —GRNBLK|Go7-3 1oV G08-4|— GRY m
12V 8 I 7
6 7 +BB % - oy G08-3FGRN/ORN— 1
N il i
= 12v G08-10{- GRN/YEL 1R ”
= t GRN/WHT-G08-16
12V I I év 1oy~ G08-121-BLU/WHT ALk =
G03-17 —— GRN/YEL- G08-7 T WA ‘@608-11 —GRY/RED—%
1%2\’ L £ <—w? G08-8 |- GRY/BLK—
= G03-6 —— GRY/RED4G07-12 = 1
12v < T 12v
ieoz-m L LT GRN/RED{ G07-18—+— T 2
=12V G07-27 — BLU
9 = g | I
\ ;
_K_L—'Wv— G04 -8 — GRY/BLK A z
- 12V
5
_K_L—'WV—GO3-14 —— PPL/WHTH I:
S G08-6 r PPL/YEL al
z 1
_EWV_GOS-S ——BLU/REDA 5V /23
G07-10 - RED/YEL: é
_K—'Wv—GOS-4 —— WHT/GRN I
12v T = % 24
«—G08-13| o~o—1
GO03-1 |- LT GRN/BLK4G07-15 GO8-13[-WHT/RED
+BB °
= ~+—G08-20| ’ o~0
PPL 5V o BLK/WHT: L o
11
10— PPL —G07-28 ¥ IG1 %‘
AN I
P 1/2 1‘3 = T 1G11
© WHT/BLK -|G07-2 =
L"L"—@—_\_ = BLK/RED
IG1J1 R 1l L3 25
o - RED —{GO7-1 p
RED/BLK / Le—" I x z
LN = WHT/RED- GO7-9—%’W\'—~ :N
D Lz BLK/YEL
o YEL/RED-G07-8 W 26 4
r = -
2 = !
° YEL —|GO7-21F '
L Lz — G08-15 — T
| o RED/BLU {G07-20 GO8-15—BLK
1z —Go8-19—BLK
// \\ // \\\\ 27
G08 Go7
413 217|654
13|12 |11]10/ 9|8 |7 |6 | 5 [[19]|18[17[16|15][14[13]|12]|11]|10 8
20 (19 18|17]16 15 | 14 |[|[28 |27 26|25|24 23|22 21)20
1. TCM 10. Speedometer in combination meter 19. TCC/Lock-up solenoid valve
2. Input shaft speed sensor 11. Transmission range sensor 20. Pressure control solenoid valve
3. Output shaft speed sensor/VSS 12. Brake light switch 21. AT
4. O/D off switch 13. Shift lock solenoid, if equipped 22. Data link connector (DLC)
5. Monitor connector 14. Backup lamp 23. Combination meter
6. Brake light 15. Transmission fluid temperature sensor | 24. Ignition switch
7. Brake light switch 16. Shift solenoid valve-A/No.1 25. Inhibitor switch
8. ABS control module 17. Shift solenoid valve-B/No.2 26. Starter motor relay
9. ECM 18. Timing solenoid valve 27. Terminal arrangement of TCM connector viewed from harness side
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Operation of shift solenoid valves, timing solenoid valve and TCC solenoid valve

; Shift i .
Selector Solenoid solenoid so?ehrlmf;id Tlmlng TCC. .
position |Gear valve-A/ | valve-B/ solenoid | solenoid Condition
position No 1 No.2 valve valve
P Parking O O X X
O O % % When vehicle is tr_aveling forwards in less
than 11 km/h, 7 mile/h vehicle speed.
R Reverse O O O % When vehicle is traveling forwards in
11km/h, 7mile/h or more vehicle speed.
X X X X When fail safe function is operating.
N Neutral O O X X
Timing solenoid is turned ON for about
Neutral ~1st O 0.5 segc. while on gear shifting
1st O O X X
2nd O X X X
D 3rd X X X X
Timing solenoid is turned ON for about
3rd < 4th © 0.5 segc. while on gear shifting
4th (O/D) X O X A
3rd X X X X When fail safe function is operating.
1st O O X X
2 2nd O X X X
3rd X X X X When fail safe function is operating.
L 1st @) O X X
3rd X X X X When fail safe function is operating.
O : Power ON
X : Power OFF

A : Power ON only when TCC is operating '

Valve status

Power ON Power OFF
Shift solenoid valve-A/No.1 Close Open
Shift solenoid valve-B/No.2 Close Open
Timing solenoid Open Close
TCC/Lock-up solenoid Close Open
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Automatic gear shift diagram for 2WD

Automatic shift schedule as a result of shift control is shown below. In case that selector lever is shifted to “L”
range at a higher than 50 km/h (31 mile/h) speed, 2nd gear is operated and then down shifts to 1st at a speed
lower than that.

The same as, the select lever is shifted to “2” range at a higher than 97 km/h (60.5 mile/h) speed, 3rd gear is
operated and then down shifts to 2nd at a speed lower than that.

Shift
Throttle opening 152 2-3 3—-4 43 3-2 21
Full throttle km/h 50 (31) 97 (60.5) 155 (97) | 140 (87.5) 91 (57) 44 (28)
(mile/h)
Closed throttle km/h 13 (8) 24 (15) 42 (26) 30 (19) 21 (13) 9 (5.5)
(mile/h)
GEAR SHIFT DIAGRAM [A] AND TCC LOCK-UP DIAGRAM [B]
[A] (%)
100 3<4 3-+-4
£ sl
E - —— Upshift
L - - - Downshift
0 %0 5 (kmih)
(|> ' ' ' ' 5|o ' 160 (mile/h)
Vehicle speed
[B] (%) 4th gear
100 —
L 1
- [ = Look-up ON
qé) - ==+ Look-up OFF
:—E 50
£ N
0 1 1 n 1
c|> 50 | 100 150 | (km/h)
0 50 100 (mile/h)
Vehicle speed
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Automatic gear shift diagram for 4WD

Automatic shift schedule as a result of shift control is shown below. In case that selector lever is shifted to “L”
range at a higher than 47 km/h (29.5 mile/h) speed, 2nd gear is operated and then down shifts to 1st at a speed
lower than that.

The same as, the select lever is shifted to “2” range at a higher than 92 km/h (57.5 mile/h) speed, 3rd gear is
operated and then down shifts to 2nd at a speed lower than that.

Shift
Throttle opening 152 2-3 34 4-3 3-2 21
Full throttle km/h 47 (29.5) | 92 (57.5) 149 (93) 133 (83) 86 (54) 42 (26)
(mile/h)
Closed throttle km/h 12 (8) 22 (14) 42 (26) 28 (17.5) | 20 (12.5) 8 (5)
(mile/h)

GEAR SHIFT DIAGRAM [A] AND TCC LOCK-UP DIAGRAM [B]
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100 3<4 3-4
o L
£
z L
(0]
Q.
o -
(]
>
s 50
Ko}
z L
£ s = Upshift
| - - - Downshift
0 P T
0 100 150 (km/h)
L . . . . 1 . )
0 50 100 (mile/h)
Vehicle speed
[B] (%) 4th gear
100 .'
L 1
o [ = Look-up ON
z - ==-Look-up OFF
g
o s
(]
>
s 501
Q =
S
e
= L
0 1 1 1 1 1 1 M 1
0 50 100 150 (km/h)
| 2 2 2 | 2 2 ]
0 50 100 (mile/h)
Vehicle speed
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Diagnosis
General Description

This vehicle is equipped with an electronic transaxle control system, which controls the automatic shift up and
shift down timing, TCC operation, etc. suitably to vehicle driving conditions.

TCM has an On-Board Diagnosis System which detects a malfunction in this system and abnormality of those
parts that influence the engine exhaust emission.

When diagnosing a trouble in transaxle including this system, be sure to have full understanding of the outline of
“On-Board Diagnostic System” and each item in “Precaution in Diagnosing Trouble” and execute diagnosis
according to “Automatic Transaxle Diagnostic Flow Table” given below to obtain correct result smoothly.

NOTE:

There are two types of On-Board Diagnostic System depending on vehicle specifications. The type of
system for vehicle being serviced can be identified by whether equipped with immobilizer lamp (1) as
indicator in combination meter or not. Identify the type of system by confirming whether equipped
with immobilizer lamp (1) in combination meter turning ignition switch ON with leaving engine OFF.

On-board Diagnostic System

[For vehicle with immobilizer lamp]
For automatic transaxle control system, TCM has following func-
tions.
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* When TCM detects a malfunction in A/T control system, it
stores malfunction DTC and at the same time transmits DTC
of that malfunction to ECM. Based on this signal, ECM turns
ON malfunction indicator lamp (MIL) (2) and stores DTC/
freeze frame data in its memory.

* If no malfunction is detected after detecting above malfunc-
tion, TCM immediately halts to transmit DTC of that malfunc-
tion to ECM, however, DTC stored in TCM memory will
remain. If ECM receives no DTC of malfunction for 3 driving
cycles continuously, it turns MIL off although DTC stored in
ECM memory will also remain.

¢ |t is possible to communicate with ECM and/or TCM through
data link connector (DLC) (3) by using SUZUKI scan tool (4).
Diagnostic information can be checked and erased by using
scan tool.

e |t is also possible to check DTC stored in TCM memory by
displaying DTC on digital display odometer (6). DTC is dis-
played on odometer by connecting diagnosis switch terminal
(8) with ground terminal (9) of blue monitor connector (7),
with reset button (5) pressed. If no malfunction DTC is stored
in TCM memory, DTC No.12 is displayed. If one or more
DTCs are stored in TCM memory, they are displayed 3 sec-
onds each sequentially. After all DTCs are displayed, they
are displayed in the same manner as above again.

1. Immobilizer lamp
10. Glove box

2 driving cycle detection logic

When a malfunction is detected during initial driving cycle, TCM
transmits a data to inform ECM of malfunction occurrence. At this
time, ECM stores a corresponding pending DTC in its memory,
but MIL does not light. If the same malfunction is also detected in
next driving cycle, ECM lights MIL when it receives a data inform-
ing occurrence of a malfunction from TCM.

Freeze frame data
Refer to Section 6 for details.
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[For vehicle without immobilizer lamp]
For automatic transaxle control system, TCM has following func-
tions.

* When ignition switch is turned ON with O/D off switch turned
OFF and no malfunction in A/T control system is detected,
“O/D OFF” lamp (1) lights for about 2 seconds after ignition
switch is turned ON and then goes OFF for bulb check. If
O/D off switch is ON at this time, however, “O/D OFF” lamp
remains ON to let driver known that gear is not shifted to
overdrive gear.

* When TCM detects a malfunction in A/T control system, it
flashes “O/D OFF” lamp (1) and stores malfunction DTC in
its memory.

* |t is possible to communicate with TCM through data link
connector (DLC) (2) by using SUZUKI scan tool (3). Diag-
nostic information can be checked and erased by using scan
tool.

e |t is also possible to check DTC stored in TCM memory by
displaying DTC on digital display odometer (5). DTC is dis-
played on odometer by connecting diagnosis switch terminal
(7) with ground terminal (8) of blue monitor connector (6)
while reset button (4) is pressed. If no malfunction DTC is
stored in TCM memory, DTC No.12 is displayed. If one or
more DTCs are stored in TCM memory, they are displayed 3
seconds each sequentially. After all DTCs are displayed,
they are displayed in the same manner as above repeatedly.
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Precaution in Diagnosing Trouble

1)

2)
3)

Don’t disconnect couplers from TCM and/or ECM, battery cable from battery, TCM and/or ECM ground wire

harness from engine or main fuse before checking the diagnosis information, such as DTC, freeze frame

data, etc., stored in TCM and/or ECM memory.

Such disconnection will clear memorized information in TCM and/or ECM memory.

Using SUZUKI scan tool the diagnostic information stored in ECM memory can be checked and cleared as

well. Before its use, be sure to read Operator's Manual supplied with it carefully to have good understanding

of its functions and usage.

DTC stored in TCM can not be cleared by using ECM application of SUZUKI scan tool in mass storage car-

tridge. Be sure to follow “Diagnostic Trouble Code Clearance” in this section when cleaning it.

Priorities for diagnosing troubles

If two or more diagnostic trouble codes (DTCs) are stored, proceed to flow table of DTC which was detected

earliest in order and follow instruction in that table. If no instructions are given, troubleshoot diagnostic trou-

ble codes according to the following priorities.

Diagnostic trouble codes (DTCs) other than DTC P0171/P0172 Fuel system too lean/too rich, DTC P0O300/

P0301/P0302/P0303/P0304 Misfire detected and DTC P0400 EGR flow malfunction

DTC P0171/P0172 Fuel system too lean/too rich and DTC P0400 EGR flow malfunction

DTC P0300/P0301/P0302/P0303/P0304 Misfire detected

Be sure to read “Precaution for Electrical Circuit Service” in Section OA before inspection and observe what

is written there.

When substituting a known-good TCM and/or ECM, check for following conditions.

Neglecting this check may result in damage to good TCM and/or ECM.

— All relays and actuators have resistance of specified value.

— MAP sensor and TP sensor are in good condition. Also, the power circuit of these sensors is not shorted
to the ground.

When replacing TCM with used one, all learned contents, which have been stored in TCM memory by exe-

cuting learning control, should be initialized after replacement referring to “Learning Control Initialization” in

this section.

Neglecting this initialization may cause excessive shift shock.
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Automatic Transaxle Diagnostic Flow Table

Refer to the following pages for the details of each step.

1) Check and repair according to applicable
DTC Flow Table.
Are check and repair complete?

Step Action Yes No
1 |Customer Complaint Analysis Go to Step 2. Perform customer com-
1) Perform customer complaint analysis refer- plaint analysis.
ring to the next page.
Was customer complaint analysis performed
according to instruction on the next page?
2 | Diagnostic Trouble Code (DTC) and Freeze 1) Print DTC and freeze | Go to Step 4.
Frame Data Check, Record and Clearance frame data or write
1) Check for DTC and pending DTC referring to them down and clear
the next page. them by referring to
Is there any DTC(s)? “DTC Clearance” in
this section.
2) Goto Step 3.
3 | Visual Inspection 1) Repair or replace mal- | Go to Step 5.
1) Perform visual inspection referring to the function part.
next page. 2) Goto Step 11.
Is there any faulty condition?
4 | Visual Inspection 1) Repair or replace mal- | Go to Step 8.
1) Perform visual inspection referring to the function part.
next page. 2) Goto Step 11.
Is there any faulty condition?
5 | Trouble Symptom Confirmation Go to Step 6. Goto Step 7.
1) Confirm trouble symptom referring to the
next page.
Is trouble symptom identified?
6 |Rechecking and Record of DTC and Freeze Go to Step 9. Go to Step 8.
Frame Data
1) Recheck for DTC and freeze frame data
referring to “DTC Check” in this section.
Is there any DTC(s)?
7 | Rechecking and Record of DTC and Freeze Go to Step 9. Go to Step 10.
Frame Data
1) Recheck for DTC and freeze frame data
referring to “DTC Check” in this section.
Is there any DTC(s)?
8 | Automatic Transaxle Basic Inspection and Trou- | Go to Step 11. 1) Check and repair
ble Diagnosis Table malfunction part(s).
1) Check and repair according to “A/T Basic 2) Goto Step 11.
Check” and “Trouble Diagnosis Table” in this
section.
Are check and repair complete?
9 | Troubleshooting for DTC Go to Step 11. 1) Check and repair

malfunction part(s).
2) Goto Step 11.
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Step Action Yes No
10 | Check for Intermittent Problems 1) Repair or replace mal- | Go to Step 11.
1) Check for intermittent problems referring to function part(s).
the next page. 2) Goto Step 11.
Is there any faulty condition?
11 | Final Confirmation Test Go to Step 6. End.

1) Clear DTC if any.

2) Perform final confirmation test referring to
the next page.

Is there any problem symptom, DTC or abnor-

mal condition?

1. Customer Complaint Analysis —See Customer Problem Inspection Form-

Record details of the problem such as failure, complaint and how it occurred as described by the customer.

For this purpose, use of such an inspection form will facilitate collecting information to the point required for
proper analysis and diagnosis.

2. Diagnostic Trouble Code (DTC) and Freeze Frame Data Check, Record and Clearance

First, referring to “DTC Check” in this section, check DTC and pending DTC. If DTC exists, print or write down
DTC and freeze frame data and then clear malfunction DTC(s) by referring to “DTC Clearance” in this section.
Malfunction DTC indicates malfunction in the system but it is not possible to know from it whether the malfunc-
tion is occurring now or it occurred in the past and normal condition has been restored. In order to know that,
check symptom in question according to Step 5 and then recheck DTC according to Step 6.

Diagnosing a trouble based on the DTC in this step only or failure to clear the DTC in this step may result in an
faulty diagnosis, trouble diagnosis of a normal circuit or difficulty in troubleshooting which is otherwise unneces-

sary.

3 and 4. Visual Inspection
As a preliminary step, be sure to perform visual check of the items that support proper function of the engine
and automatic transaxle referring to “Visual Inspection” in this section.

5. Trouble Symptom Confirmation

Check trouble symptoms based on information obtained in Step 1 Customer Complaint Analysis and Step 2
DTC / Freeze Frame Data Check.

Also, reconfirm DTC according to “DTC Confirmation Procedure” described in each DTC Flow Table.

6 and 7. Rechecking and Record of DTC and Freeze Frame Data
Refer to “DTC Check’” in this section for checking procedure.

8. Automatic Transmission Basic Check and Trouble Diagnosis Table

Perform basic check of A/T according to flow table of “Automatic Transaxle Basic Check” first. When the end of
the flow table has been reached, check the parts of the system suspected as a possible cause referring to “Trou-
ble Diagnosis Table” and based on symptoms, which are obtained through steps of customer complaint analy-
sis, trouble symptom confirmation and/or A/T basic check, appearing on the vehicle and repair or replace faulty
parts, if any.

9. Diagnostic Trouble Code Flow Table —See each DTC Flow Table—

Based on the DTC indicated in Step 6/7 and referring to Diagnostic Trouble Code Flow Table in this section,
locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, TCM or other part
and repair or replace faulty parts.
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10. Check for Intermittent Problem
Check parts where an intermittent trouble is easy to occur, e.g. wire harness, connector, etc., referring to “Inter-
mittent and Poor Connection” in Section 0A and related circuit of DTC recorded in Step 2.

11. Final Confirmation Test

Confirm that the problem symptom has gone and the vehicle is free from any abnormal conditions. If what has
been repaired is related to the malfunction DTC, clear the DTC once and check to ensure that no malfunction
DTC is indicated.
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Customer Problem Inspection Form (Example)

User name: Model: VIN:
Date of issue: Date of Reg.: Date of problem: ] Mileage:
PROBLEM SYMPTOMS
O Vehicle does not move (R, D, 2, L or any range)
[J No upshift automatically (O 1stto 2nd ] 2nd to 3rd [ 3rd to 4th (O/D) [ 2 range [ D range) -
[J No downshift automatically (CJ 3rd to 2nd [ 2nd to 1st [ 4th (O/D) to 3rd [0 2 range [ D range)
O No gear change manually ((J 1st ++ 3rd [ 3rd ++ 4th)
[J TCC no lock-up 1 TCC no lock-up off
O Automatic shift point too high or too iow
[J Excessive gear change shock (1st/2nd/3rd/4th (O/D)/Reverse)
J No kickdown
[ Transmission slipping in (1st/2nd/3rd/4th (O/D)/Reverse)
[0 Others '
VEHICLE/ENVIRONMENTAL CONDITION WHEN PROBLEM OCCURS
Environmental Condition
Weather [ Fair [J Cloudy [ Rain [0 Always [ Other
Temperature ( °F/ °C) O Hot OO Warm [ Cool [JCold [1 always
Frequency [J Always [] Sometimes ( times/ day, month) 1 Only once [ Under certain condition
Read [JUrban [J Suburb [J Highway [J Mountainous [J Uphill [J Downhill [J Tarmacadam
[ Gravel [ Other
Vehicle Condition
Engine & O Cpld/ [0 Warming up.phase/ [ Warmed up
transmission Engine speed ( r/min.)
condition Throttle opening (C] Idle/ [ About % [ full)
O/D cut switch ((J ON/ [J OFF)
Vehicle condition (] At stop/ [ During driving (CJ Constant speed [ Accelerating [J Decelerating [ Brak-
ing)
(1 Right hand cormer [ Left hand corner [J Vehicle speed ( km/h mile/h)
1 Other
“O/D OFF” lamp I Blink [ AI\_N.ays ON [ Sometimes ON [ Always OFF
[0 Good condition
Malfunction [ Blink ] Always ON [] Sometimes ON [ Always OFF
indicator lamp [0 Good condition
Diagnostic trouble | First check: [0 No code [ Malfunction code ( )
code Second check: [JNo code [J Malfunction code ( )
NOTE:

The above form is a standard sample. It should be modified according to conditions characteristic of
each market.
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ON

OFF

Malfunction Indicator Lamp (MIL) Check

Refer to the same item in Section 6 for checking procedure.

[ 1ML |

“O/D OFF” Lamp Check

1) Check that O/D off switch button (2) is at OFF position.

2) Turn ignition switch ON.

3) Check that “O/D OFF” lamp (1) lights for about 2 sec. and
then goes OFF.
If anything faulty is found, advance to “Diagnostic Flow Table
A-3.

Diagnostic Trouble Code (DTC) Check

Automatic transaxle DTC can be checked using any one of the
following 3 methods.

Reading DTC from ECM using SUZUKI scan tool -
method-1

Refer to the same item in Section 6 for reading procedure.

NOTE:

The method is available only for the vehicle with immobi-
lizer lamp.
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Reading DTC from TCM using SUZUKI scan tool —
method-2

1) Turn ignition switch OFF.

2) After setting cartridge, connect SUZUKI scan tool to data link
connector (DLC) (1) located in underside of instrument panel
at driver’s seat side.

Special tool
(A) : SUZUKI scan tool

3) Turn ignition switch ON.

4) Read DTC according to instructions displayed on SUZUKI
scan tool and print it down. Refer to SUZUKI scan tool oper-
ator’s manual for further details.

5) After completing the check, turn ignition switch OFF and dis-
connect SUZUKI scan tool from data link connector (DLC)

(1).

Displaying DTC on odometer — method-3
1) Turn ignition switch OFF.

2) Remove glove box (1) from instrument panel.

3) Using service wire, connect diagnosis switch terminal (3)
with ground terminal (4) of blue monitor connector (2).

4) Turn ignition switch ON.

5) Press reset button (5) and hold on pressing it.

6) Read DTC displayed on odometer (6). For example, DTC
No. 24 is displayed on odometer in the figure.

7) After completing the check, release reset switch, turn ignition
switch OFF and disconnect service wire from monitor con-
nector (2).

NOTE:

While DTC is displayed on odometer, “O/D OFF” lamp (7)
and shift indicator (8) light together.
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Diagnostic Trouble Code (DTC) Clearance

As automatic transaxle DTC is stored in memory of ECM and
TCM respectively, be sure to clear it from both ECM and TCM by
using either method-1 and method-2 or method-1 and method-3
of the following 3 methods.

NOTE:

For vehicle without immobilizer lamp, method-1 is not
nhecessary to be performed, because automatic transmis-
sion DTC is not stored in memory of ECM.

To clear DTC stored in ECM with scan tool — method-
1

Refer to the same item in Section 6 for reading procedure.

To clear DTC stored in TCM with scan tool — method-2
1) Turn ignition switch OFF.

2) After setting cartridge, connect SUZUKI scan tool to data link
connector (DLC) (1) located In underside of instrument panel
at driver’s seat side.

Special tool
(A) : SUZUKI scan tool

3) Turn ignition switch ON.

4) Clear DTC according to instructions displayed on SUZUKI
scan tool. Refer to SUZUKI scan tool operator's manual for
further details.

5) After completing the clearance, turn ignition switch OFF and
disconnect SUZUKI scan tool from data link connector (DLC)

(1).

To clear DTC stored in TCM without scan tool —
method-3

1) Remove glove box (1) from instrument panel.

2) Turn ignition switch ON.

3) After 6 seconds or more, repeat connecting and disconnect-
ing diagnosis switch terminal (3) and ground terminal (4) of
blue monitor connector (2) 5 times at about 1 second interval
within 10 seconds, using service wire.

4) Check TCM that no malfunction DTC remains in memory of
it.
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Diagnostic Trouble Code (DTC) Table

NOTE:

¢ Confirmation available table of automatic transaxle related DTC is shown below.

Vehicle with immobilizer Lamp

Vehicle without immobilizer Lamp

DTC in ECM DTCin TCM DTC in ECM DTCin TCM
Code Code Code Code Code Code Code Code
type | type Il | typel type Il | typel type Il | typel type Il

SUZUKI scan tool

O X O X

X X O X

Generic scan tool

@, X X X

X X X X

Not using scan tool
(Displaying on odometer)

X X X O

X X X O

(O :Available-DTC can be confirmed
X :Not available-DTC can not be confirmed

e A:
immobilizer lamp

* B: Driving cycles when “O/D OFF” light flashing and storing DTC in TCM memory for vehicle without

immobilizer lamp

Driving cycles when MIL lightening and storing DTC in ECM and TCM memory for vehicle with

* *1: Trouble and DTC is not detected for vehicle without immobilizer lamp.

¢ *2: MIL does not light and DTC is not stored in ECM although trouble is detected and DTC is stored

in TCM for vehicle with immobilizer lamp.

* *3: “O/D OFF” lamp does not flash although DTC is detected and stored for vehicle without immobi-

lizer lamp.
* *4: If circuit open is detected, MIL lights on 2 driving cycles.

DTC NO. DETECTING ITEM DETECTING CONDITION A B
Type | Type Il
_ 12 No malfunction is _ 3 _
detected
* No sensor signal is inputted. ” *3
P0705 34 Tran§m|§3|on range sen- | or , , : 1 driving |1 driving
sor circuit malfunction * Multiple signals are inputted
: cycle cycle
simultaneously.
36 Transmission fluid tem- | Sensor output voltage is too high |*2 *3
PO710 perature sensor circuit . 1 driving |1 driving
38 , Sensor output voltage is too low
malfunction cycle cycles
. No sensor signal is detected - .
P0O715 14 Input./Turblne speegl sen- although output shaft speed sen- 1 driving |1 driving
sor circuit malfunction . . cycle cycle
sor signal is detected.
No sensor signal is inputted - .
P0720 31 Qutp_u tspeed sgnsorNSS although input shaft speed sensor 1 driving |1 driving
circuit malfunction . S cycle cycle
signal is inputted.
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DTC NO.

Type |

Type ll

DETECTING ITEM

DETECTING CONDITION

A

P0725

35

Engine speed input cir-
cuit malfunction

No engine speed signal is input-
ted although engine is running
and engine coolant temperature
sensor signal is in normal condi-
tion.

1 driving
cycle

1 driving
cycle

*1

*1
P0741

29

Torque converter clutch
circuit performance or
stuck off

* Difference in revolution
between engine and input shaft
is too large although TCM is
commanding TCC solenoid to
turn ON.

or

* Difference in revolution
between engine and input shaft
is too small although TCM is
commanding TCC solenoid to
turn OFF.

2 driving
cycles

Not
applicable

P0743

25

26

Torque converter clutch
system electrical

Voltage of TCC solenoid terminal
is high although TCM is com-
manding TCC solenoid to turn
OFF.

Voltage of TCC solenoid terminal
is low although TCM is command-
ing TCC solenoid to turn ON.

1 driving
cycle

*3
1 driving
cycle

41

P0748

42

Pressure control solenoid
electrical

No electric flow is detected on
solenoid circuit.

Too much electric flow is detected
on pressure control solenoid cir-
cuit.

1 driving
cycle

1 driving
cycle

*1

*1
P0751

17

Shift solenoid-A/No.1
performance or stuck off

* Actual gear position is 2nd gear
although TCM command is for
3rd gear.

or

* Actual gear position is 3rd gear
although TCM command is for
2nd gear.

2 driving
cycles

Not
applicable

P0753

21

22

Shift solenoid-A/No.1
electrical

Voltage of shift solenoid terminal
is high although TCM is com-
manding shift solenoid to turn
OFF.

Voltage of shift solenoid terminal
is low although TCM is command-
ing shift solenoid to turn ON.

1 driving
cycle

1 driving
cycle

*1

*1
P0756

28

Shift solenoid-B/No.2
performance or stuck off

* Actual gear position is 4th gear
although TCM command is for
3rd gear.

or

* Actual gear position is 3rd gear
although TCM command is for
4th gear.

2 driving
cycles

Not
applicable
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DTC NO.

Type |

Typel ll

DETECTING ITEM

DETECTING CONDITION

P0758

23

24

Shift solenoid-B/No.2
electrical

Voltage of shift solenoid terminal
is high although TCM is com-
manding shift solenoid to turn
OFF.

Voltage of shift solenoid terminal
is low although TCM is command-
ing shift solenoid to turn ON.

1 driving
cycle

1 driving
cycle

P0785

13

Timing solenoid

* Voltage of timing solenoid ter-
minal is high although TCM is
commanding timing solenoid to
turn OFF.

or

* Voltage of timing solenoid ter-
minal is low although TCM is
commanding timing solenoid to
turn ON.

1 driving
cycle

1 driving
cycle

P1700

32

33

Throttle position signal
circuit malfunction

Too short low signal of pulse sig-
nal from ECM to TCM continues
out of specification.

Too long low signal of pulse signal
from ECM to TCM continues out
of specification.

1 driving
cycle

1 driving
cycle

P1702

52

Internal malfunction of
TCM

Calculation of current data stored
in TCM is not correct comparing
with pre-stored checking data in
TCM.

1 driving
cycle

1 driving
cycle

P1705

51

Engine coolant tempera-
ture signal circuit malfunc-
tion

* Too long high signal of pulse
signal from ECM to TCM con-
tinues out of specification.

or

* Too long low signal of pulse sig-
nal from ECM to TCM contin-
ues out of specification.

or

* Too long or short low signal of
pulse signal from ECM to TCM
is detected in continuous 8
pulses.

1 driving
cycle

1 driving
cycle

P1730

64

Engine torque signal cir-
cuit malfunction

* Too short low signal of pulse
signal from ECM to TCM con-
tinues out of specification.

or

* Too long low signal of pulse sig-
nal from ECM to TCM contin-
ues out of specification.

1 driving
cycle

1 driving
cycle

P1895

27

Torque reduction signal
circuit malfunction

Voltage of torque reduction signal
circuit terminal is low although
TCM does not require ECM to
reduce engine torque

*2
1 driving
cycle

1 driving
cycle
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Fail Safe Table

This function is provided by the safe mechanism that assures safe driveability even when the solenoid valve,
sensor or its circuit fails.
The table below shows the fail safe function for each fail condition of solenoid, solenoid or its circuit.

DTC NO. TROUBLE AREA FAIL SAFE OPERATION
Selected range is set as range shown below.
— In case of circuit open, selected range is assumed to be “D”
range.
— In case of circuit short, selected range is set in priority order
Transmission range sen- shown below.
P0705 34 sor or its circuit D>2>L>R>N>P
Lock-up function is inhibited to operate.
Reverse control operation, which inhibit reverse driving at “R”
range while vehicle runs forward more than 11 km/h (7 mile/h),
is inhibited.
Learning control is inhibited.
o . A/T fluid temperature is assumed to be 200 °C (392 °F).
g | ransmission fluidtem- - iking to O/D is inhibited.
P0710 perature sensor or its cir- .
38 . Lock-up function is inhibited to operate.
cuit : C
Learning control is inhibited.
Upshifting to O/D is inhibited.
Lock-up function is inhibited to operate.
P0715 14 Input shaft speed sensor Line pressure control at gear shifting is inhibited.
or its circuit Torque reduction control, which request ECM to reduce to
generate torque, is inhibited.
Learning control is inhibited.
Vehicle speed which is calculated by input shaft speed sensor
signal is used for gear shifting control instead of vehicle speed
calculated by output shaft speed sensor/VSS signal.
Upshifting to O/D is inhibited.
P0O720 | 31 Output' She.lﬂ speed sen- Lock-up gjnction is inhibited to operate.
sor or its circuit . e
Line pressure control at gear shifting is inhibited.
Torque reduction control, which request ECM to reduce to
generate torque, is inhibited.
Learning control is inhibited.
Upshifting to O/D is inhibited.
Line pressure control at gear shifting is inhibited.
Engine speed signal cir- Torque reduction control, which request ECM to reduce to
PO725 | 35 . o
cuit generate torque, is inhibited.
Learning control is inhibited.
Lock-up function is inhibited to operate.
Lock-up function is inhibited to operate.
PO743 25 | TCC solenoid valve or its When TCC solenoid circuit is shorted to power circuit and
26 |circuit vehicle speed is slower than 15 km/h (9 mile/h), gear position
is fixed in 1st gear for prevention of engine stall.
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DTC NO. TROUBLE AREA FAIL SAFE OPERATION
41 | Pressure control solenoid |* Power supply for all solenoid valves is cut.
P0748 L A
42 |valve or its circuit * Gear position is fixed in 3rd gear.
21 | Shift solenoid-A valve or |* Torque reduction control, which request ECM to reduce to
P0753 o o
22 |its circuit generate torque, is inhibited.
23 | Shift solenoid-B valve or |* Learning control is inhibited.
P0758 o
24 |its circuit
Timing solenoid valve or |* Power supply for all solenoid valves is cut.
PO785 | 13 |, . %~ N
its circuit * Gear position is fixed in 3rd gear.
* Throttle opening used for line pressure control is assumed to
be 100%.
32 |Throttle position signal * Throttle opening used for gear shifting control is assumed to
P1700 33 |circuit be 0%.
* Upshifting to O/D is inhibited.
¢ Learning control is inhibited.
* Lock-up function is inhibited to operate.
P1702 | 52 |TCM e Power su.p.ply Tor.all sglen0|d valves is cut.
* Gear position is fixed in 3rd gear.
: After 15 minutes pass from detecting malfunction, engine coolant
Engine coolant tempera- . .
P1705 | 51 . L temperature is assumed to be normal operating temperature,
ture signal circuit . , o
and controls of overdrive and lock-up is released from inhibition.
* Engine torque is assumed to be that of last value before
detecting malfunction.
Engine torque sianal cir- |° Upshifting to O/D is inhibited.
P1730 | 64 cui? a g * Line pressure control at gear shifting is inhibited.
¢ Torque reduction control, which request ECM to reduce to
generate torque, is inhibited.
¢ Learning control is inhibited.
Torque reduction signal | Torque reduction control, which request ECM to reduce to gener-
P1895 | 27 o BN
circuit ate torque, is inhibited.
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Visual Inspection

Visually check the following parts and systems.

INSPECTION ITEM REFERRING SECTION
e A/T fluid ----- level, leakage, color Section 0B
e A/T fluid hoses ----- disconnection, looseness, deterioration Section 7B
¢ Throttle cable ----- play under warm engine, installation Section 6E1
* A/T select cable ----- installation Section 7B
* Engine oil ----- level, leakage Section 0B
* Engine coolant ----- level, leakage Section 0B
¢ Engine mountings ----- play, looseness, damage Section 6A1
e Suspension ----- play, looseness Section 3
* Drive shafts ----- damage Section 4A
e Battery ----- indicator condition, corrosion of terminal
* Connectors of electric wire harness ----- disconnection, friction Section 6E1
e Fuses ----- burning Section 8
e Parts ----- installation, damage
* Bolts ----- looseness
e Other parts that can be checked visually
Also check the following items at engine start, if possible.
e “O/D OFF” lamp ----- Operation
¢ Malfunction indicator lamp ----- Operation Section 6E1
e Charge warning lamp ----- Operation Section 6H
* Engine oil pressure warning lamp ----- Operation Section 8

Engine coolant temp. meter ----- Operation
Other parts that can be checked visually

Section 6A1 for pressure check
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Automatic Transaxle Basic Check

This check is important for troubleshooting when TCM has detected no DTC and no abnormality has been noted
in visual inspection. Follow the flow table carefully.

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” preformed? saxle Diagnostic Flow
Table”.
2 | Perform “Road Test” in this section. Go to Step 3. Proceed to “Trouble-
Is it OK? shooting” in “Road Test”.
3 | Perform “Manual Road Test” in this section. Go to Step 4. Proceed to “Trouble-
Is it OK? shooting” in “Manual
Road Test”.
4 | Perform “Engine Brake Test” in this section. Go to Step 5. Proceed to “Trouble-
Is it OK? shooting” in “Engine
Brake Test”.
5 |Perform “Stall Test” in this section. Go to Step 6. Proceed to “Trouble-
Is it OK? shooting” in “Stall Test”.
6 |Perform “Time Lag Test” in this section. Go to Step 7. Proceed to “Trouble-
Is it OK? shooting” in “Time Lag
Test”.
7 | Perform “Line Pressure Test” in this section. Go to Step 8. Proceed to “Trouble-
Is it OK? shooting” in “Line Pres-
sure Test”.
8 | Proceed to “Trouble Diagnosis Table-1” in this | Repair or replace faulty | Go to Step 9.
section. parts.
Is trouble identified?
9 |Proceed to “Trouble Diagnosis Table-2” in this | Repair or replace faulty | Proceed to “Trouble Diag-
section. parts. nosis Table-3” in this sec-
Is trouble identified? tion.
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Trouble Diagnosis Table

Trouble diagnosis table-1
Electrical repair

Condition Possible Cause Correction
Shift solenoid valve-A and/or-B circuit faulty
Pressure control solenoid valve circuit faulty
Timing solenoid valve circuit faulty only when

N—D or 3<0/D shifting

Output shaft speed sensor/VSS circuit faulty

Input shaft speed sensor circuit faulty Inspect circuit for open, short and intermit-
Transmission fluid temperature sensor circuit |tent. If NG, repair.

faulty

Throttle position signal circuit faulty

Engine speed signal circuit faulty

Engine torque signal circuit faulty

Torque reduction request signal circuit faulty

Excessive shift
shock

Throttle position sensor circuit faulty Inspect circuit for open, short and intermit-
Crank position sensor circuit faulty tent referring to Section 6. If NG, repair.
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.
Improper learning control of TCM when Initialize learning control and perform learn-
O/D«3 shifting and any upshifting ing referring to “Learning Control Initializa-

tion” and “Brief learning” in this section.

Shift solenoid valve-A and/or-B circuit faulty
No gear shift as | Pressure control solenoid valve circuit faulty
3rd gear Timing solenoid valve circuit faulty

TCM Substitute a known-good TCM and recheck.
Shift solenoid valve-B circuit faulty
Output shaft speed sensor/VSS circuit faulty | Inspect circuit for open, short and intermit-
Transmission range sensor circuit faulty tent. If NG, repair.

Throttle position signal circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

Poor 152 shift

Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.
Shift solenoid valve-A circuit faulty
Output shaft speed sensor/VSS circuit faulty | Inspect circuit for open, short and intermit-
Transmission range sensor circuit faulty tent. If NG, repair.

Throttle position signal circuit faulty

Throttle position sensor circuit faulty

Poor 2—3 shift

Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

Throttle position sensor circuit faulty
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Condition Possible Cause Correction
Shift solenoid valve-B circuit faulty
Pressure control solenoid valve circuit faulty
Timing solenoid valve circuit faulty
Output shaft speed sensor/VSS circuit faulty
Input shaft speed sensor circuit faulty
Transmission range sensor circuit faulty Inspect circuit for open, short and intermit-
Transmission fluid temperature sensor circuit | tent. If NG, repair.
faulty
Throttle position signal circuit faulty
Poor 3—0/D Engine coolant temperature signal circuit
shift faulty
Engine speed signal circuit faulty
Throttle position sensor circuit faulty
Engine coolant temperature sensor circuit Inspect circuit for open, short and intermit-
faulty tent referring to Section 6. If NG, repair.
Crank position sensor circuit faulty
O/D off switch circuit faulty Refgr to “Diagnostic Flow Table A-1”in this
section.
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.
Shift solenoid valve-B circuit faulty
Pressure control solenoid valve circuit faulty
Timing solenoid valve circuit faulty Inspect circuit for open, short and intermit-
Output shaft speed sensor/VSS circuit faulty  |tent. If NG, repair.
Input shaft speed sensor circuit faulty
Poor O/D—3 Throttle position signal circuit faulty
shift Throttle position sensor circuit faulty Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.
O/D off switch circuit faulty Refgr to “Diagnostic Flow Table A-1”in this
section.
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.
Shift solenoid valve-A circuit faulty o : :
—— Inspect circuit for open, short and intermit-
Output shaft speed sensor/VSS circuit faulty :
— . — tent. If NG, repair.
Throttle position signal circuit faulty
Poor 3—2 shift Throttle position sensor circuit faulty Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.
Shift solenoid valve-B circuit faulty o : :
—— Inspect circuit for open, short and intermit-
Output shaft speed sensor/VSS circuit faulty :
———— —— tent. If NG, repair.
Throttle position signal circuit faulty
Poor 2—1 shift Throttle position sensor circuit faulty Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.
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Condition

Possible Cause

Correction

Incorrect gear
shift point

Output shaft speed sensor/VSS circuit faulty

Pressure control solenoid valve circuit faulty

Throttle position signal circuit faulty

Pressure control solenoid valve circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

Throttle position sensor circuit faulty

Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

TCM

Substitute a known-good TCM and recheck.

ECM

Substitute a known-good ECM and recheck.

Non operate
TCCl/lock-up
system

TCC solenoid valve-B circuit faulty

Shift solenoid valve-A and/or-B circuit faulty

Pressure control solenoid valve circuit faulty

Output shaft speed sensor/VSS circuit faulty

Input shaft speed sensor circuit faulty

Transmission range sensor circuit faulty

Transmission fluid temperature sensor circuit
faulty

Engine coolant temperature signal circuit
faulty

Throttle position signal circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

Brake light switch circuit faulty

Refer to “Diagnostic Flow Table A-2” in this
section.

Throttle position sensor circuit faulty

Engine coolant temperature sensor circuit

Inspect circuit for open, short and intermit-
tent referring to Section 6. If NG, repair.

faulty
TCM Substitute a known-good TCM and recheck.
ECM Substitute a known-good ECM and recheck.

Higher or lower

Pressure control solenoid valve circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

stall speed TCM Substitute a known-good TCM and recheck.
. Pressure control solenoid valve circuit faulty N . .
Excessive — . ———1 Inspect circuit for open, short and intermit-
Nty sy Transmission fluid temperature sensor circuit . .
N’—=“D” or faulty tent. if NG, repair
N>R time lag TCM Substitute a known-good TCM and recheck.

Higher or lower
line pressure

Pressure control solenoid valve circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

TCM

Substitute a known-good TCM and recheck.

Excessive slip-
page in all range

Pressure control solenoid valve circuit faulty

Inspect circuit for open, short and intermit-
tent. If NG, repair.

TCM

Substitute a known-good TCM and recheck.
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Trouble diagnosis table-2

On-vehicle repair

Condition

Possible Cause

Correction

Unable to run in all
range

Faulty valve body component

Replace valve body assembly

Excessive shift
shock

Engine abnormal condition

Inspect and repair engine

Malfunction of shift solenoid valve-A and/or-B

Malfunction of output shaft speed sensor/VSS

Malfunction of input shaft speed sensor

Malfunction of transmission range sensor

Malfunction of Transmission fluid temperature sensor

Malfunction of timing solenoid valve only when N—D
or 3«-0/D shifting

Inspect. If NG, replace

Malfunction of pressure control solenoid valve

Inspect. If NG, replace valve
body assembly.

Malfunction of brake light switch except N—D or
N—R shifting

Inspect referring to Section 5.
If NG, replace.

Malfunction of crank position sensor

Malfunction of throttle position sensor

Inspect referring to Section 6E1.
If NG, replace.

Faulty valve body component

Replace valve body assembly.

Malfunction of shift solenoid valve-B

Malfunction of output shaft speed sensor/VSS

Malfunction of transmission range sensor

Inspect. If NG, replace.

Malfunction of O/D off switch

Poor 1—-2 shift . -
: . Inspect referring to Section 6E1.
Malfunction of throttle position sensor
If NG, replace.
Faulty valve body component Replace valve body assembly.
Malfunction of shift solenoid valve-A
Malfunction of output shaft speed sensor/VSS Inspect. If NG, replace.
Poor 23 shift Malfunction of transmission range sensor . '
, " Inspect referring to Section 6E1.
Malfunction of throttle position sensor
If NG, replace.
Faulty valve body component Replace valve body assembly.
Malfunction of shift solenoid valve-B
Malfunction of timing solenoid valve
Malfunction of output shaft speed sensor/VSS
Malfunction of input shaft speed sensor Inspect. If NG, replace.
Malfunction of transmission range sensor
Poor 3—0/D shift Malfunction of Transmission fluid temperature sensor

Malfunction of engine coolant temperature sensor

Malfunction of throttle position sensor

Inspect referring to Section 6E1.
If NG, replace.

Malfunction of pressure control solenoid valve

Inspect. If NG, replace valve
body assembly.

Faulty valve body component

Replace valve body assembly.
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Condition Possible Cause Correction
Malfunction of shift solenoid valve-B
Malfunction of timing solenoid valve
Malfunction of output shaft speed sensor/VSS Inspect. If NG, replace.
Malfunction of input shaft speed sensor
Poor O/D—s3 shift Malfunction of O/D off switch . .
: . Inspect referring to Section 6E1.
Malfunction of throttle position sensor
If NG, replace.
Malfunction of pressure control solenoid valve Inspect. If NG, replace valve
body assembly.
Faulty valve body component Replace valve body assembly.
Malfunction of shift solenoid valve-A Inspect. If NG. replace
Malfunction of output shaft speed sensor/VSS pect > feprace.
Poor 3—2 shift Inspect referring to Section 6E1.

Malfunction of throttle position sensor

If NG, replace.

Faulty valve body component

Replace valve body assembly.

Poor 2—1 shift

Malfunction of shift solenoid valve-B

Malfunction of output shaft speed sensor/VSS

Inspect. If NG, replace.

Malfunction of throttle position sensor

Inspect referring to Section 6E1.
If NG, replace.

Faulty valve body component

Replace valve body assembly.

Incorrect shift point

Engine abnormal condition

Inspect and repair engine

Malfunction of output shaft speed sensor/VSS

Inspect. If NG, replace.

Malfunction of throttle position sensor

Inspect referring to Section 6E1.
If NG, replace.

Non operate TCC/
lock-up system

Malfunction of TCC solenoid valve

Malfunction of shaft solenoid valve-A and/or-B

Malfunction of output shaft speed sensor/VSS

Malfunction of input shaft speed sensor

Malfunction of transmission range sensor

Malfunction of transmission fluid temperature sensor

Inspect. If NG, replace.

Malfunction of pressure control solenoid valve

Inspect. If NG, replace valve
body assembly.

Malfunction of brake light switch

Inspect referring to Section 5. If
NG, replace.

Malfunction of throttle position sensor

Malfunction of engine coolant temperature sensor

Inspect referring to Section 6E1.
If NG, replace.

Malfunction of brake light switch

Inspect referring to Section 5. If
NG, replace.

Faulty valve body component

Replace valve body assembly.

Excessive “N’-»“D”
or “N’-“R” time lag

Malfunction of transmission fluid temperature sensor

Inspect. If NG, replace.

Pressure control solenoid valve circuit faulty

Inspect. If NG, replace valve
body assembly.

Clogged oil strainer

Replace.

Faulty valve body component

Replace valve body assembly.
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Trouble diagnosis table-3
Off-vehicle repair

Condition

Possible Cause

Correction

Unable to run in all range

Faulty oil pump

Seized or broken planetary gear

Faulty one-way clutch No.2

Damaged drive plate

Faulty forward clutch

Faulty reverse clutch

Faulty 1st and reverse brake

Inspect. If NG, replace.

Faulty torque converter

Replace

Excessive “N’—“D” shift shock

Faulty forward clutch

Inspect. If NG, replace.

Excessive “N"—“R” shift shock

Faulty reverse clutch

Faulty 1st and reverse brake

Inspect. If NG, replace.

Poor 152 shift, excessive shock or

Faulty 2nd brake

Inspect. If NG, replace.

slippage Faulty one-way clutch No.1
Ppor 2—>3 shift, excessive shock or Faulty direct clutch Inspect. If NG, replace.
slippage
Poor 3<-0/D shift, excessive shock or | Faulty forward clutch Inspect. If NG. replace
slippage Faulty O/D and 2nd coast brake pect. » 1ep )
Poor 3—2 shift, excessive shock or Faulty direct clutch

) Inspect. If NG, replace.
slippage Faulty one-way clutch No.1
Poor 2—1 shift, excessive shock or Faulty 2nd brake Inspect. If NG. replace
slippage Faulty one-way clutch No.2 pect. » feplace.

Non operate TCC/lock-up system

Faulty torque converter

Replace.

Excessive “N’—“D” time lag

Faulty oil pump

Faulty forward clutch

Faulty one-way clutch No.2

Inspect. If NG, replace.

Leakage from “D” range fluid pressure
circuit

Overhaul or replace valve
body assembly.

Excessive “N’—“R” time lag

Faulty oil pump

Faulty reverse clutch

Faulty 1st and reverse brake

Inspect. If NG, replace.

Leakage from “R” range fluid pressure
circuit

Overhaul or replace valve
body assembly.

Poor engine brake in downshift to “2”
range

Faulty O/D and 2nd coast brake

Inspect. If NG, replace.

Poor engine brake in downshift to “L”
range

Faulty 1st and reverse brake.

Inspect. If NG, replace.
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Road Test

This test is to check if upshift, downshift and lock-up take place at specified speeds while actually driving vehicle
on a level road.

WARNING:

e Carry out test in very little traffic area to prevent an accident.
¢ Test requires 2 persons, a driver and a tester.

1) Warm up engine.

2) With engine running at idle, shift selector lever to “D” range.

3) Accelerate vehicle speed by depressing accelerator pedal gradually.

4) While driving in “D” range, check if gear shift and lock-up occur properly as shown in “Gear Shift Diagram
and Lock-Up Diagram”. Refer to “Automatic Gear Shift Diagram” in this section.

Troubleshooting

Condition Possible Cause Correction
Faulty valve body component Replace valve body assembly
Faulty oil pump

Seized or broken planetary gear
Faulty one-way clutch No.2
Unable to run in all Faulty forward clutch Inspect. If NG, replace.
range Faulty reverse clutch

Faulty 1st and reverse brake
Damaged drive plate

Faulty torque converter Replace.
Malfunction of TCM Replace.
Malfunction of shift solenoid valve-A and/or-B Inspect. If NG, replace
No gear shift as 3rd Malfunction of timing solenoid valve ' ’ '
gear Inspect. If NG, replace valve body

Malfunction of pressure control solenoid valve
assembly.

Malfunction of shift solenoid valve-B
Malfunction of output shaft speed sensor/VSS
Malfunction of throttle position sensor
Malfunction of transmission range sensor
Faulty valve body component Replace valve body assembly
Faulty 2nd/4th brake

Faulty one-way clutch No.1

Malfunction of shift solenoid valve-A
Malfunction of output shaft speed sensor/VSS
2—3 upshift fails to Malfunction of throttle position sensor

occur Malfunction of transmission range sensor
Faulty valve body component Replace valve body assembly.
Faulty direct clutch Inspect. If NG, replace.

Inspect. If NG, replace.

1—2 upshift fails to
occur

Inspect. If NG, replace.

Inspect. If NG, replace.
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Condition

Possible Cause

Correction

3—0/D upshift fails to
occur

Malfunction of shift solenoid valve-B

Malfunction of O/D off switch

Malfunction of engine coolant temperature sen-
sor

Malfunction of output shaft speed sensor/VSS

Malfunction of input shaft speed sensor

Malfunction of throttle position sensor

Malfunction of transmission range sensor

Malfunction of crankshaft position sensor

Malfunction of timing solenoid valve

Malfunction of transmission fluid temperature
sensor

Inspect. If NG, replace.

Malfunction of pressure control solenoid valve

Inspect. If NG, replace valve body
assembly.

Faulty valve body component

Replace valve body assembly.

Faulty O/D and 2nd coast brake

Inspect. If NG, replace.

O/D—3 downshift fails
to occur

Malfunction of shift solenoid valve-A

Malfunction of O/D off switch

Malfunction of output shaft speed sensor/VSS

Malfunction of input shaft speed sensor

Malfunction of throttle position sensor

Malfunction of timing solenoid valve

Inspect. If NG, replace.

Malfunction of pressure control solenoid valve

Inspect. If NG, replace valve body
assembly.

Faulty valve body component

Replace valve body assembly.

Faulty forward clutch

Inspect. If NG, replace.

3—2 downshift fails to
ocecur

Malfunction of shift solenoid valve-A

Malfunction of output shaft speed sensor/VSS

Malfunction of throttle position sensor

Inspect. If NG, replace.

Faulty valve body component

Replace valve body assembly.

Faulty one-way clutch No.1

Inspect. If NG, replace.

2—1 downshift fails to
ocecur

Malfunction of shift solenoid valve-B

Malfunction of output shaft speed sensor/VSS

Malfunction of throttle position sensor

Inspect. If NG, replace.

Faulty valve body component

Replace valve body assembly.

Faulty one-way clutch No.2

Inspect. If NG, replace.

Gear shift point is incor-
rect

Abnormal engine condition

Inspect and repair engine.

Malfunction of output shaft speed sensor/VSS

Malfunction of throttle position sensor

Inspect. If NG, replace.

Malfunction of pressure control solenoid valve

Inspect. If NG, replace valve body
assembly.
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Condition Possible Cause Correction

Malfunction of TCC solenoid valve

Malfunction of shift solenoid valve-A and/or-B
Malfunction of brake light switch

Malfunction of engine coolant temperature sen-
sor

Malfunction of output shaft speed sensor/VSS |Inspect. If NG, replace.
Malfunction of input shaft speed sensor
Malfunction of throttle position sensor
Malfunction of transmission range sensor
Malfunction of transmission fluid temperature
sensor

TCC/Lock-up function
does not operate

Inspect. If NG, replace valve body

Malfunction of pressure control solenoid valve
assembly.

Faulty valve body component Replace valve body assembly.

Faulty torque converter Replace.
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Q-

Manual Road Test

This test checks the gears being used in “L”, “2” or “D” range
when driven with unoperated gear shift control system. Test drive
vehicle on a level road.

NOTE:
Before this test, check diagnostic trouble code (DTC).

1) With select lever in “P”, start engine and warm it up.

2) After warming up engine, turn ignition switch OFF and dis-
connect valve body harness connector (1).

3) With select lever in “L” range, start vehicle and check that 3rd
gear is being used referring to V1000 table shown below.

Vehicle speed per 1000 rpm in engine speed for 2WD vehicle

Gear position Vehicle speed
1st 9.1 km/h (5.7 mile/h)
2nd 16.7 km/h (10.4 mile/h)
3rd 26.2 km/h (16.4 mile/h)
4th/OD 37.6 km/h (23.5 mile/h)
Reverse 11.4 km/h (7.1 mile/h)

Vehicle speed per 1000 rpm in engine speed for 4WD vehicle

Gear position Vehicle speed
1st 8.6 km/h (5.4 mile/h)
2nd 15.8 km/h (9.9 mile/h)
3rd 24.8 km/h (15.5 mile/h)
4th/OD 35.6 km/h (22.3 mile/h)
Reverse 10.8 km/h (6.8 mile/h)

4) While vehicle is running, shift select lever to “2” range and
check that 3rd gear is being used.

5) While vehicle is running, shift select lever to “D” range and
check that 3rd gear is being used.

6) After above checks, stop vehicle then turn ignition switch
OFF, and connect valve body harness connector.

7) Clear DTC.
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Troubleshooting

Condition

Possible Cause

Correction

Operated gear is not
correct

Faulty valve body component

Replace valve body assembly.

Faulty clutch or brake

Inspect clutch and brake. If any
parts are faulty, replace them.

Engine Brake Test

WARNING:

Before test, make sure that there is no vehicle behind so as to prevent rear-end collision.

1) While driving vehicle in 3rd gear of “D” range, shift select lever down to “2” range and check if engine brake

operates.

2) In the same way as in Step 1), check engine brake for operation when select lever is shifted down to “L”

range.

3) Engine brake should operate in above test.

Troubleshooting

Condition

Possible Cause

Correction

Failure to operate
when shifted down to
“2” range

Faulty valve body component

Replace valve body assembly.

Faulty O/D and 2nd coast brake

Inspect. If NG, replace.

Failure to operate
when shifted down to
“L” range

Faulty valve body component

Replace valve body assembly.

Faulty 1st and reverse brake

Inspect. If NG, replace.
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Stall Test

This test is to check overall performance of automatic transaxle and engine by measuring stall speed at “D” and
“R” ranges. Be sure to perform this test only when transaxle fluid is at normal operating temperature and its level
is between FULL and LOW marks.

CAUTION:

* Do not run engine at stall more than 5 seconds continuously, or fluid temperature may rise exces-
sively high.

* After performing stall test, be sure to leave engine running at idle for longer than 1 minute before

another stall test.

1)
2)
3)
)
)

Install tachometer.

Apply parking brake and block wheels.

Start engine with select lever shifted to “P” range.
4) Depress brake pedal fully.
5) Shift select lever to “D” range and depress accelerator pedal fully while watching tachometer. Read engine

rpm quickly when it has become constant with stall speed.
6) Release accelerator pedal immediately after stall speed is checked.
7) In the same way, check stall speed in “R” range.
8) Stall speed should be within following specification.

Engine stall speed

Standard : 2,450 — 2,750 rpm

Troubleshooting

Condition

Possible Cause

Correction

Lower than standard
level in both “D” and
“R” range

Engine output torque failure

Inspect and repair engine.

Faulty one-way clutch of torque converter

Replace torque converter.

Malfunction of TCM

Replace.

Higher than standard
level in “D” range

Malfunction of pressure control solenoid valve

Inspect. If NG, replace valve body
assembly.

Faulty valve body component

Replace valve body assembly.

Slippery forward clutch

Faulty one-way clutch No.2

Inspect. If NG, replace.

Leakage from “D” range fluid pressure circuit

Overhaul or replace valve body
assembly.

Higher than standard
level in “R” range

Malfunction of pressure control solenoid valve

Inspect. If NG, replace valve body
assembly.

Faulty valve body component

Replace valve body assembly.

Slippery reverse clutch

Slippery 1st and reverse brake

Inspect. If NG, replace.

Leakage from “R” range fluid pressure circuit

Overhaul or replace valve body
assembly.

Higher than standard
level in both “D” and
“R” range

Malfunction of pressure control solenoid valve

Inspect. If NG, replace valve body
assembly.

Faulty valve body component

Replace valve body assembly.

Clogged oil strainer

Replace.

Faulty oil pump

Inspect. If NG, replace.

Leakage from both “D” and “R” range fluid pres-
sure circuit

Overhaul or replace valve body
assembly.

Malfunction of TCM

Replace.
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Time Lag Test

This test is to check conditions of clutch, brake and fluid pressure. “Time lag” means time elapsed since selector

lever is shifted with engine idling till shock is felt.

1) With chocks placed before and behind front and rear wheels respectively, depress brake pedal.

2) Start engine.

3) With stop watch ready, shift select lever from “N” to “D” range and measure time from that moment till shock
is felt.

4) Similarly measure time lag by shifting select lever from “N” to “R” range.

Gear shifting time lag
“N” - “D” : Less than 0.7 sec.
“N” - “R” : Less than 1.2 sec.

NOTE:

* When repeating this test, be sure to wait at least one minute after select lever is shifted back to “N”
range.

* Engine should be warmed up fully for this test.

* Repeat test 3 times and take average of those data for final time lag data.

Troubleshooting

Condition Possible Cause Correction
Malfunction of transmission fluid temperature | Inspect. If NG, replace.
sensor
Malfunction of pressure control solenoid valve |Inspect. If NG, replace valve body

assembly.
Faulty valve body component Replace valve body assembly.
“N” _) “D” time Iag u y V \/. .y p p V V y y
e o Clogged oil strainer Replace.
exceeds specification .
Faulty oil pump
Faulty forward clutch Inspect. If NG, replace.

Faulty one-way clutch No.2
Leakage from “D” range fluid pressure circuit | Overhaul or replace valve body

assembly.
Malfunction of transmission fluid temperature | Inspect. If NG, replace.
sensor
Malfunction of pressure control solenoid valve |Inspect. If NG, replace valve body
assembly.
“N” _s “R” time lag Faulty val\{e bocliy component Replace valve body assembly.
e Clogged oil strainer Replace.
exceeds specification .
Faulty oil pump
Faulty reverse clutch Inspect. If NG, replace.

Faulty 1st and reverse brake
Leakage from “R” range fluid pressure circuit | Overhaul or replace valve body
assembly.
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Line Pressure Test

Purpose of this test is to check operating conditions of each part
by measuring fluid pressure in fluid pressure line.
Line pressure test requires following conditions.

* Automatic fluid is at normal operating temperature (70 — 80
°C /158 — 176 °F).
* Fluid is replenished to proper level between FULL and LOW
on dipstick.
* Air conditioner switch is turned OFF.
1) Apply parking brake securely and place chocks against
wheels.
2) Remove right side engine under cover.

3) Remove fluid pressure check hole plug bolt.
4) Attach oil pressure gauge to fluid pressure check hole in
transaxle case.

Special tool
(A) : 09925-37811-001

CAUTION:
After attaching oil pressure gauge, check that no fluid
leakage exists.

5) Depress foot brake fully, run engine at idle and stall then check fluid pressure in “D” or “R” range.

CAUTION:

* Do not continue running engine at stall speed longer than 5 seconds.
* After performing line pressure test, be sure to leave engine running at idle for longer than one
minute before performing another line pressure test.
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Automatic transmission line pressure

“D” range “R” range
- 2 _ 2
At idle speed 3.7-441 kg/c-m 7.2-8.2 kg/crfl
53 — 58 psi 102 - 117 psi
2 2
At stall speed 12.5-13.7 kglc.m 18.2-20.8 kg/c.m
178 — 195 psi 259 — 296 psi
Troubleshooting
Condition Possible Cause Correction
Higher than standard | Malfunction of pressure control solenoid valve |Inspect. If NG, replace valve body
level in each range assembly.
Faulty valve body component Replace valve body assembly.
Malfunction of pressure control solenoid valve | Inspect. If NG, replace valve body
assembly.
Lower than standard Faulty val\{e bocliy component Replace valve body assembly.
level in each range Clogged oil strainer Replace.
9 Faulty oil pump Inspect. If NG, replace.
Leakage from both “D” and “R” range fluid pres- | Overhaul or replace valve body
sure circuit assembly.
Lower than standard | Leakage from “D” range fluid pressure circuit | Overhaul or replace valve body
level only in “D” range assembly.
Lower than standard | Leakage from “R” range fluid pressure circuit | Overhaul or replace valve body
level only in “R” range assembly.

“P” Range Test

1) Stop vehicle on a slope of 5 degrees or more, shift select lever to “P” range and at the same time apply park-
ing brake.

2) After stopping engine, depress brake pedal and release parking brake.

3) Then, release brake pedal gradually and check that vehicle remains stationary.

4) Depress brake pedal and shift select lever to “N” range.

5) Then, release brake pedal gradually and check that vehicle moves.

WARNING:

Before test, make sure no one is around vehicle or down on a slope and keep watchful for safety dur-
ing test.

Troubleshooting

Condition Possible Cause Correction
Vehicle moves at “P” range or
remains stationary at “N” range

Defective parking lock pawl or spring Inspect. If NG, repair.
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Diagnostic Flow Table A-1: No Gear Shift to O/D

System description
TCM does not shift to O/D gear under any of the following conditions.
* O/D off switch is turned ON, that is, “O/D OFF” lamp lights
* Engine coolant temperature is less than 50 °C, 122 °F
* A/T fluid temperature is less than 20 °C, 68 °F
* Input shaft speed sensor or its circuit is in faulty condition

* Engine speed signal circuit is in faulty condition

Troubleshooting

Output shaft speed sensor/VSS or its circuit is in faulty condition

Pressure control solenoid valve or its circuit is in faulty condition
Engine torque signal circuit is in faulty condition

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.
¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

Step

Action

Yes

No

1

Was “Automatic Transaxle Diagnostic Flow
Table” in this section performed?

Go to Step 2.

Go to “Automatic Tran-
saxle Diagnostic Flow
Table” in this section.

Check DTC.
Is DTC P0715, P0720, P0725, P0748 or
P1730 detected?

Perform DTC Flow table
to repair and retry.

Go to Step 3.

Perform running test under the following condi-
tions and measure voltage between terminal
G08-4 of TCM connector and ground, terminal
G08-3 of TCM connector and ground.
* O/D off switch is tured OFF
* Engine coolant temperature is in normal
operating temperature
» Selector lever is in “D” range
* Drive vehicle with 4th gear condition refer-
ring to “Automatic Gear Shift Diagram” in
this section.
Do results satisfy the value as follows?
Voltage between terminal G08-4 of TCM con-
nector and ground: 0 —1V
Voltage between terminal G08-3 of TCM con-
nector and ground : 9 — 14V

Faulty shift solenoid valve,
circuit or transaxle.

“GRY?” circuit shorted to
power circuit or open, or
“GRN/ORN” circuit
shorted to ground. If wire
is OK, go to Step 4.

O/D off switch signal inspection.

With ignition switch ON, check voltage between
terminal GO7-3 of TCM connector and ground.
O/D off switch OFF : 8 - 14 V

O/D off swittchON:0—-1V

Substitute a known-good
TCM and recheck.

Faulty O/D off switch or its
circuit.

If OK, substitute a known
good TCM and recheck.
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Diagnostic Flow Table A-2: No Lock-Up Occurs

System description

TCM turns TCC solenoid OFF under any of the following conditions.
* Brake light switch is turned ON, that is, brake pedal is depressed
* Engine coolant temperature is less than 60 °C, 140 °F
* Throttle opening is as much as 0%
* Transmission range sensor or its circuit is in faulty condition
* Transmission fluid temperature sensor or its circuit is in faulty condition
* Input shaft speed sensor or its circuit is in faulty condition
* Qutput shaft speed sensor/VSS or its circuit is in faulty condition
* TCC/Lock-up solenoid valve or its circuit is in faulty condition
* Pressure control solenoid valve or its circuit is in faulty condition
* Shift solenoid valve-A or its circuit is in faulty condition
* Shift solenoid valve-B or its circuit is in faulty condition
* Throttle position signal circuit is in faulty condition

Troubleshooting

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.
¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

Step

Action

Yes

No

1

Was “Automatic Transaxle Diagnostic Flow
Table” in this section performed?

Go to Step 2.

Go to “Automatic Tran-
saxle Diagnostic Flow
Table” in this section.

Check DTC.
Is DTC P0705, P0710, PO715, P0720, P0743,
P0748, P0753, PO758 or P1700 detected?

Perform DTC Flow Table
to repair and retry.

Go to Step 3.

Perform running test under the following condi-
tions and check voltage between terminal GO8-
12 of TCM connector and ground.

* Engine coolant temperature is in normal
operating temperature.

* O/D off switch is turned OFF.

* Selector lever is in “D” range.

¢ Brake pedal is released.

* Drive vehicle with 4th gear and TCC ON
condition referring to “Automatic Gear Shift
Diagram” in this section.

Is terminal voltage about 9 — 14 V?

Faulty TCC solenoid
valve, circuit or transaxle.

“GRN/WHT” circuit
shorted to ground. If wire
is OK, go to Step 4.

Brake light switch signal inspection

With ignition switch ON, check voltage between
terminal G08-16 of TCM connector and
ground.

Brake pedal is released: 0— 1V

Brake pedal is depressed: 8 — 14V

Is result as specified?

Substitute a known-good
TCM and recheck.

Mis-adjusted brake light
switch, faulty brake light
switch or its circuit.

If OK, substitute a know-
good TCM and recheck.
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Diagnostic Flow Table A-3: “O/D OFF” Lamp Circuit Check
Wiring Diagram

12V

4 5V 2
_l_—>’o—GRN/BLK- G07-3 % -
; G07-10 |- RED/YEL:
L

// G08 \, ’// Go7 \\ 5

3
10
4. O/D off switch
5. Terminal arrangement of TCM connector viewed from harness side

1. TCM
2. “O/D OFF” lamp
3. To ignition switch

Circuit Description

“O/D OFF” lamp operation of ON/OFF is controlled by transmission control module (TCM) and combination
meter.

When ignition switch is turned ON with O/D off switch OFF and malfunction is not detected, TCM turn “O/D
OFF” lamp ON only for 2 seconds to check bulb and terns it OFF.

For vehicle without immobilizer lamp, when ignition switch is turned ON regardless of engine running or not and
malfunction is detected, “O/D OFF” lamp is blinked by TCM and combination meter while malfunction is
detected to warn driver of such occurrence of trouble. “O/D OFF”’ lamp also blinks only for 10 seconds when
communication circuit between TCM and combination meter break down.

Troubleshooting

Step Action Yes No
1 | Does “O/D OFF” lamp light steady? Go to Step 2. Go to Step 5.
2 | Check O/D off switch position. Go to Step 3. Turn O/D off switch OFF.
Is O/D off switch turned OFF?
3 |Check O/D off switch circuit. Go to Step 4. Faulty combination meter

1) Turn ignition switch OFF and disconnect
TCM connectors.

2) Check resistance between terminal G07-3
of disconnected harness side connector
and ground with O/D off switch OFF.

Is continuity indicated?

or TCM.

Inspect combination
meter referring to Section
8.

If OK, substitute a know-
good TCM and recheck.
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Step Action Yes No
4 | Check O/D off switch for operation. “GRN/BLK” circuit shorted | Replace O/D off switch.
1) Disconnect O/D off switch coupler. to ground.
2) Check continuity between switch terminals
under each condition below.
See figure.
O/D off switch OFF: No continuity
O/D off switch ON: Continuity
Is check result satisfactory?
5 | Does not “O/D OFF” lamp light or blink even Faulty combination meter | Go to Step 6.
passing 60 seconds after turning ignition switch |or TCM.
ON? Inspect combination
meter referring to Section
8.
If OK, substitute a know-
good TCM and recheck.
6 |Does “O/D OFF” lamp blink for 10 seconds and |“RED/YEL” circuit open or | Go to Step 7.
then go out? shorted to ground.
If circuit is OK, faulty com-
bination meter or TCM.
Inspect combination
meter referring to Section
8.
If OK, substitute a know-
good TCM and recheck.
7 |1Is “O/D OFF” lamp blinking steady for over 10 | Go to Step 8. System is OK.
seconds?
8 |Check DTC. Proceed to “Automatic Faulty combination meter

Check DTC referring to “DTC Check” in this
section.
Are there any DTC(s)?

Transaxle Diagnostic Flow
Table”.

or TCM.

Inspect combination
meter referring to Section
8.

If OK, substitute a know-

good TCM and recheck.

Fig. for Step 2 and Step 4

1. O/D off switch coupler

2. O/D off switch button
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Diagnostic Flow Table A-4: TCM Power and Ground Circuit Check

Wiring diagram

2

1
- A
pva G08-20 |- BLK/WHT———o~0 o

L °
1G1
1G11

G08-15—BLK l
G08-19|—BLK

I

20 |19 15 lw

3. Terminal arrangement of TCM connector viewed from harness side

| 1. TCM | 2. Ignition switch

Troubleshooting

Step Action Yes No

1 |Check TCM Power Circuit. Go to Step 2. “BLK/WHT” circuit open.

1) Disconnect TCM connector with ignition
switch OFF.

2) Check for proper connection to TCM at
G08-20 terminal.

3) If OK, turn ignition switch ON and check
voltage at terminal G08-20 of disconnected
TCM connector.

Isit10 —14 V?

2 | Check TCM Ground Circuit. TCM power and ground | “BLK” circuit for TCM

1) Turn ignition switch OFF. circuits are in good condi- | ground open.

2) With TCM connectors disconnected, check |tion.
for proper connection to TCM at G08-15/
G08-19 terminal.

3) If OK, check resistance between G08-15/
G08-19 terminal of disconnected TCM con-
nector and body ground.

Is continuity indicated?
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DTC P0705/DTC No.34 Transmission Range Sensor Circuit Malfunction
Wiring diagram

AN s .
° B — WHT/BLK
|c?1 " \L"—@q_
© - RED —
RED/BLK / Lo

L1 oN = WHT/RED
o2 YEL/RED-

2
o YEL —

L
o RED/BLU {

G07-2

§

GO07-1

A

G07-9

l
\# 1
<
=

G07-8

GO07-21-3

G07-20—_%'Wv—>
Iz

A
Wy

//

G08

;

AN
=

!

1. TCM

3. Brake light switch

5. Backup lamp

2. Transmission range sensor

4. Shift lock solenoid if equipped

6. Terminal arrangement of TCM connector viewed from harness side

DTC detecting condition and trouble area

DTC DETECTING CONDITION

TROUBLE AREA

or L is not

or

seconds.

* Transmission range switch signal, thatis, P, R, N, D, 2,

inputted for more than 32 seconds when

vehicle speed is faster than 30 km/h (19 mile/h) and
engine speed is faster than 1500 rpm.

* Two or more signals are inputted simultaneously for 12

function.
e TCM

Transmission range sensor maladjusted.
Transmission range sensor or its circuit mal-

DTC confirmation procedure

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.
¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

1

)
)
3)
4)
)
)

Connect scan tool to DLC with ignition switch OFF.
2) Clear DTCs in TCM and ECM memories by using scan tool and start engine.

Shift selector lever to each of “L”, “2”, “D”, “N”, “R” and “P” ranges for 20 seconds each.
Start vehicle and increase vehicle speed to 60 km/h (37.5 mile/h) or faster in “D” range.
5) Keep driving above vehicle speed for 40 seconds.
6) Release accelerator pedal, decrease vehicle speed and stop vehicle.

7) Check DTC, pending DTC and freeze frame data if available.
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Troubleshooting

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow
Table” in this section.
2 | Do you have SUZUKI scan tool? Go to Step 3. Go to Step 4.
3 | Check Transmission range sensor circuit for Intermittent trouble. Go to Step 5.
operation. Check for intermittent
Check by using SUZUKI scan tool: referring to “Intermittent
1) Connect SUZUKI scan tool to DLC with igni- | and Poor Connection” in
tion switch OFF. Section OA.
2) Turn ignition switch ON and check transmis-
sion range signal, that is, P, R, N, D, 2 or L
on display when shifting select lever to each
range.
Is applicable range indicated?
Are check results satisfactory?
4 | Check Transmission range sensor circuit for Intermittent trouble. Go to Step 5.
operation. Check for intermittent
Check by not using SUZUKI scan tool: referring to “Intermittent
1) Turn ignition switch ON. and Poor Connection” in
2) Check voltage at terminals G07-1, GO7-2, | Section OA.
G07-8, G07-9, G07-20 and G07-21 respec-
tively with select lever shifted to each range.
Taking terminal GO7-21 as an example, is bat-
tery voltage indicated only when select lever is
shifted to “2” range and 0 V for other ranges as
shown in table below?
Check voltage at other terminals likewise, refer-
ring to figure.
Are check results satisfactory?
5 | Check select cable for adjustment referringto | Go to Step 6. Adjust.
“Select Cable Adjustment” in this section.
Is it adjusted correctly?
6 |Check transmission range sensor for installa- | Go to Step 7. Adjust.
tion position.
1) Shift select lever to “N” range.
2) Check that “N” reference line on sensor and
needle direction shaped on lock washer are
aligned.
Are they aligned?
7 | Check Transmission range sensor referring to | “RED/BLK”, “WHT/BLK”, | Replace Transmission
“Transmission Range Sensor” in this section. | “RED”, “WHT/RED”, range sensor.
Are check results satisfactory? “YEL/RED”, “YEL” or
“RED/BLU” circuit open or
short.
If wires and connections
are OK, substitute a
know-good TCM and
recheck.
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Table for Step 4

Terminal
G07-2 G07-1 G07-9 G07-8 G07-21 G07-20
Select lever P 8-14V oV oV ov ov ov
position R ov 8-14V ov ov ov ov
N ov ov 8-14V ov ov ov
D ov ov ov 8-14V ov ov
2 ov ov ov ov 8—-14V ov
L ov ov ov ov ov 8-14V
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DTC P0710/DTC No.36 or 38 Transmission Fluid Temperature Sensor Circuit

Malfunction
Wiring diagram

5V 3

"Wéf G08-5 —BLU/ORN——%—\

}—G08-14[-LT GRN

SRRy

3. AT 5. Terminal arrangement of TCM connector viewed from harness side

4. Valve body connector

1. TCM
2. Transmission fluid temperature sensor

DTC detecting condition and trouble area

TROUBLE AREA
¢ Transmission fluid temperature sensor or its cir-
cuit malfunction.
e TCM

DTC DETECTING CONDITION
* Transmission temperature sensor terminal voltage is
less than 0.05 V for 5 minutes or more after turning
ignition switch ON.

or
* Transmission temperature sensor terminal voltage is

more than 4.6 V and shift range is in “R”, “D”, “2” or “L”
for 15 minutes after starting engine.

DTC confirmation procedure

WARNING:
* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

1) Connect scan tool to DLC with ignition switch OFF.

2) Clear DTCs in TCM and ECM memories by using scan tool and start engine.
3) Shift selector lever to “D” range and drive vehicle for 20 minutes.

4) Stop vehicle and check DTC, pending DTC and freeze frame data if available.
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Troubleshooting

sor.
Inspect transmission temperature sensor refer-
ring to “Transmission Fluid Temperature Sensor
Inspection” in this section.

Is result satisfactory?

faulty TCM.

Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section OA.

If OK, substitute a known-
good TCM and recheck.

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow
Table” in this section.
2 | Check Transmission Fluid Temperature Circuit | Go to Step 3. “BLU/ORN” or “LT GRN”
for Open. circuit open.
1) Turn ignition switch OFF.
2) Disconnect TCM connectors from TCM.
3) Check for proper connection to transmission
fluid temperature sensor at terminals G08-5
and G08-14.
4) If OK, check continuity between terminals
G08-5 and G08-14 of disconnected harness
side TCM connector.
Is continuity indicated?
3 |Check Transmission Fluid Temperature Circuit | “BLU/ORN” circuit Go to Step 4.
for Ground Short. shorted to ground.
Check continuity between terminal G08-5 of
disconnected harness side TCM connector and
ground.
Is continuity indicated?
4 | Check Transmission Fluid Temperature Circuit | “BLU/ORN?” circuit Intermittent trouble or
for IG Short. shorted to power circuit. | faulty TCM.
1) Cool down A/T fluid temperature under If circuit is OK, go to Step | Check for intermittent
ambient temperature. 5. referring to “Intermittent
2) Connect TCM connectors to TCM with igni- and Poor Connection” in
tion switch OFF. Section OA.
3) Turn ignition switch ON. If OK, substitute a known-
4) Measure voltage between terminal GO8-5 of good TCM and recheck.
TCM connector and ground.
Is it 4.6 V or more?
5 |Inspect Transmission Fluid Temperature Sen- | Intermittent trouble or Replace transmission

fluid temperature sensor.
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DTC P0715/DTC No.14 Input/Turbine Speed Sensor Circuit Malfunction

Wiring diagram

5
17
| 1. TCM | 2. Input shaft speed sensor | 3. Terminal arrangement of TCM connector viewed from harness side
DTC detecting condition and trouble area
DTC DETECTING CONDITION TROUBLE AREA
No input shaft speed sensor signal is detected although |e Input shaft speed sensor or its circuit malfunc-
output shaft speed sensor signals are detected. tion.

Improper input shaft speed sensor installation.
Damaged direct clutch drum.

Foreign material attachment to sensor or drum.
TCM

DTC confirmation procedure

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.
¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

1) Connect scan tool to DLC with ignition switch OFF.

2) Clear DTCs in TCM and ECM memories by using scan tool and start engine.

3) Shift selector lever to “D” range and drive vehicle at 50 km/h (31 mile/h) or more with 3rd gear at least for 5
minutes.

4) Stop vehicle and check DTC, pending DTC and freeze frame data if available.
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Troubleshooting

Step

Action

Yes

No

1

Was “Automatic Transaxle Diagnostic Flow
Table” performed?

Go to Step 2.

Go to “Automatic Tran-
saxle Diagnostic Flow
Table” in this section.

Check Input Shaft Speed Sensor Circuit.

1) Disconnect TCM connectors with ignition
switch OFF.

2) Check for proper connection to input shaft

speed sensor at GO7-5 and G07-17 termi-

nals.

If OK, check resistance of sensor circuit.

Resistance between terminals G07-5 and

GO07-17 of disconnected harness side TCM

connector: 560 — 680 Q at 20 °C (68 °F)

Continuity between terminal G07-5/G07-17

of disconnected harness side TCM connec-

tor and ground: No continuity

Are check result satisfactory?

3)

Go to Step 4.

Go to Step 3.

Inspect Input Shaft Speed Sensor.

Inspect input shaft speed sensor referring to
“Input Shaft Speed Sensor Inspection” in this
section.

Is result satisfactory?

“GRN” or “RED” circuit
open or short.

Replace input shaft speed
Sensor.

Check visually input shaft speed sensor and
direct clutch drum for the followings. See Fig.
* No damage
* No foreign material attached
» Correct installation
Are they in good condition?

Intermittent trouble or
faulty TCM.

Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section 0A.

If OK, substitute a known-
good TCM and recheck.

Clean, repair or replace.

Fig. for Step 4

5
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DTC P0720/DTC No.31 Output Speed Sensor/VSS Circuit Malfunction

Wiring diagram

1G1 1oV

2
?— BLK/RED —
Wy PPL/RED - Go7-24
K—:—— BLK/ORN —_ I I

// GOS8 \ 7 GO7 \\ ’

[ !

| | ,
M 24
| 1. TCM | 2. Output shaft speed sensor/VSS | 3. Terminal arrangement of TCM connector viewed from harness side |
DTC Detecting Condition and Trouble Area
DTC DETECTING CONDITION TROUBLE AREA
No output shaft speed sensor signal is detected although |¢ Output shaft speed sensor or its circuit malfunc-
input shaft speed sensor signals are detected while vehi- |  tion.
cle is running at 5 km/h (3 mile/h) or more vehicle speed |* Damaged sensor gear/driven gear.
with “D”, “2” or “L” range. ¢ Damaged output shaft speed sensor/VSS drive
gear.
e TCM

DTC confirmation procedure

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

1) Connect scan tool to DLC with ignition switch OFF.
2) Clear DTCs in TCM and ECM memories by using scan tool and start engine.
3) Shift selector lever to “D” range and drive vehicle at 50 km/h (31 mile/h) or more vehicle speed at least for 3

minutes.
4) Stop vehicle check DTC, pending DTC and freeze frame data if available.
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Troubleshooting

Step

Action

Yes

No

1

Was “Automatic Transaxle Diagnostic Flow
Table” in this section performed?

Go to Step 2.

Go to “Automatic Tran-
saxle Diagnostic Flow
Table” in this section.

Check Output Shaft Speed Sensor/VSS Power

Circuit.

1) Turn ignition switch OFF.

2) Disconnect output shaft speed sensor con-
nector.

3) Turn ignition switch ON.

4) Measure voltage between “BLK/RED” wire
terminal of disconnected output shaft
speed sensor harness side connector and
ground.

Isit10 - 14 V?

Go to Step 3.

“BLK/RED” wire open or
shorted to ground.

Check Output Shaft Speed Sensor/VSS

Ground Circuit.

1) Turn ignition switch OFF.

2) Check continuity between “BLK/ORN” wire
terminal of disconnected output shaft
speed sensor harness side connector and
ground.

Is continuity indicated?

Go to Step 4.

“BLK/ORN” wire open.

Check Output Shaft Speed Sensor/VSS Signal

Circuit for short.

1) Disconnect TCM connectors.

2) Check continuity between “PPL/RED” wire
terminal of disconnected output shaft
speed sensor harness side connector and
ground.

Is continuity indicated?

“PPL/RED” wire shorted
to ground.

Go to Step 5.

Check Output Shaft Speed Sensor/VSS Signal

Circuit for open.

1) Check continuity between “PPL/RED” wire
terminal of disconnected output shaft
speed sensor harness side connector and
terminal GO7-24 of disconnected harness
side TCM connector.

Is continuity indicated?

Go to Step 6.

“PPL/RED” wire open.

Inspect Output Shaft Speed Sensor/VSS.
Inspect output shaft speed sensor referring to
“Output Shaft Speed Sensor Inspection” in this
section.

Is check result satisfactory?

Goto Step 7.

Replace output shaft
speed sensor/VSS.
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Check output shaft speed sensor gears for the

followings.

* No damage in drive gear on differential

case

* No damage in driven gear in output shaft

speed sensor
Is result satisfactory?

Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section 0A.

If OK, substitute a known-
good TCM and recheck.

Step Action Yes No
7 | Check Output Shaft Speed Sensor/VSS Gears | Intermittent trouble or Replace drive gear and/or
Visually. Faulty TCM. driven gear of output shaft

speed sensor.
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DTC P0725/DTC No.35 Engine Speed Input Circuit Malfunction

Wiring diagram
12V
j—Wv- G03-1 [—LT GRN/BLK—| G07-15
3 I I

\
/
\
J

/GOS \
i ] N
| ] L[ [T [t]jp—*
L rrrrrr et o el g
| CON O T COICLL]
1. TCM 3. Terminal arrangement of TCM connector viewed from harness side
2. ECM 4. Terminal arrangement of ECM connector viewed from harness side
DTC detecting condition and trouble area
DTC DETECTING CONDITION TROUBLE AREA
No engine speed signal is inputted for 5 seconds * Engine speed input signal circuit malfunction.
although input shaft speed sensor signals are detected. ¢ TCM
* ECM

DTC confirmation procedure

1) Connect scan tool to DLC with ignition switch OFF.

2) Clear DTCs in TCM and ECM memories by using scan tool.

3) Start engine and raise engine speed to 2500 rpm.

4) Keep engine speed of 2500 rpm for 10 seconds.

5) Release accelerator pedal and check DTC, pending DTC and freeze frame data if available.
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Troubleshooting

Step

Action

Yes

No

1

Was “Automatic Transaxle Diagnostic Flow
Table” performed?

Go to Step 2.

Go to “Automatic Tran-
saxle Diagnostic Flow
Table” in this section.

Check Engine Speed Input Signal Circuit for

Open.

1) Turn ignition switch OFF.

2) Disconnect TCM and ECM connectors
from TCM and ECM.

3) Check for proper connection to TCM at ter-
minal GO7-15 and to ECM at terminal GO3-
1.

4) If OK, check continuity between terminals
G07-15 and GO3-1 of disconnected har-
ness side TCM and ECM connectors.

Is continuity indicated?

Go to Step 3.

“LT GRN/BLK” circuit
open.

Check Engine Speed Input Signal Circuit for

Short.

1) Check continuity between terminal G07-15
of disconnected harness side TCM connec-
tor and ground.

Is continuity indicated?

“LT GRN/BLK” circuit
shorted to ground.

Go to Step 4.

Check TCM Terminal Voltage.

1) Connect TCM connectors to TCM with igni-
tion switch OFF.

2) Turn ignition switch ON.

3) Measure voltage between terminal GO7-15
of connected harness side ECM connector
and ground.

Isit8—-14V?

Go to Step 5.

Substitute a known-good
TCM and recheck.

Check ECM Terminal Voltage.

1) Turn ignition switch OFF.

2) Connect ECM connectors to ECM.

3) Turn ignition switch ON.

4) Measure voltage between terminal GO3-1
of connected harness side ECM connector
and ground.

Isit0—1V?

Intermittent trouble or
faulty TCM or ECM.
Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section 0A.

If OK, substitute a known-
good TCM and/or ECM
recheck.

Substitute a known-good
ECM and recheck.
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DTC P0741/DTC No.29 TCC Circuit Performance or Stuck Off
DTC Detecting Condition and Trouble Area

DTC DETECTING CONDITION TROUBLE AREA
* When driving vehicle with 4th gear in “D” range, differ- |* Mechanical malfunction of TCC solenoid valve.
ence in revolution between engine and A/T input is * Malfunction of valve body assembly.
larger than specification although TCM commanded |* Fluid passage clogged or leaking.
TCC solenoid to turn ON. ¢ Torque converter clutch malfunction.

* When driving vehicle with 3th gear in “D” range, differ-
ence in revolution between engine and A/T input is
smaller than specification although TCM commanded
TCC solenoid to turn OFF.

DTC Confirmation Procedure

WARNING:

e When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.
¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

]
2
3
4
5
6

Connect scan tool to DLC with ignition switch OFF.
Clear DTCs in TCM and ECM memories by using scan tool.
Start engine and warm it up to normal operating temperature.
Turn O/D off switch OFF and confirm “O/D OFF” lamp does not light.
Shift selector lever to “D” range and keep it for 20 seconds or longer.
Drive vehicle with 4th gear in “D” range, more than 10% throttle opening and lock-up ON for 10 seconds or
longer referring to “Automatic Gear Shift Diagram” in this section. — Reference: less than 20% throttle open-
ing and at vehicle speed of 80 km/h (50 mile/h) or more
7) Turn O/D off switch ON keeping on driving in “D” range. Confirm “O/D OFF” lamp lights.
8) Drive vehicle with 3th gear in “D” range, more than 10% throttle opening and at vehicle speed of 30 — 40 km/
h (19 — 25 mile/h) for 10 seconds or longer.
9) Stop vehicle and turn ignition switch OFF.
10) Repeat step 3) to 8).
11) Stop vehicle.
12) Check DTC, pending DTC and freeze frame data if available.

~— N e N S

Troubleshooting

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow

Table” in this section.
2 | Check TCC Solenoid Valve for Operation refer- | Clean fluid passage or Replace TCC solenoid
ring to “Solenoid Valves Inspection” in this sec- | replace torque converter |valve.

tion. or valve body assembly.
Is it in good condition?
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DTC P0743/DTC No.25 or No.26 TCC Circuit Electrical

Wiring diagram

_'lElL— G08-12 |- BLU/WHT ——|—’YY_6\—|—

// Go8 \ // GO7 \\ '

12 “

| 1. TCM | 2. TCC solenoid valve | 3. AT | 4. Terminal arrangement of TCM connector viewed from harness side

DTC detecting condition and trouble area

DTC DETECTING CONDITION TROUBLE AREA
* Voltage of TCC solenoid valve TCM terminal is low TCC solenoid valve circuit shorted to ground.
although TCM is commanding TCC solenoid to turn TCC solenoid valve circuit open or shorted to
ON. power circuit.
TCC solenoid valve malfunction.
TCM

or

* Voltage of TCC solenoid valve TCM terminal is high
although TCM is commanding TCC solenoid to turn
OFF.

DTC confirmation procedure

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1)
2) Clear DTCs in TCM and ECM memories by using scan tool.
3) Start engine and warm it up to normal operating temperature.
)
)

Connect scan tool to DLC with ignition switch OFF.

4) Turn O/D off switch OFF and confirm “O/D OFF” lamp does not light.

5) Drive vehicle in “D” range and repeat lock-up ON and OFF operations 2 times each referring to “Automatic
Gear Shift Diagram” in this section. In brief, 75 km/h (47 mile/h) with 4th gear, repeat accelerator pedal
depressing so as throttle opening to be 15% or less and releasing for 2 times each.

6) Decrease vehicle speed gradually and stop vehicle.

7) Check DTC, pending DTC and freeze frame data if available.
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DTC P0748/DTC No.41 or No.42 Pressure Control Solenoid Electrical

Wiring diagram

1 12V
LS 3

—+I§__ i A
G08-11 GRY/RED

‘—'WV? G08-8 [~ GRY/BLK

// Go8 \, I// Go7 \\ ¢

1
11 8 M

| 1. TCM | 2. Pressure control solenoid valve | 3. AT | 4. Terminal arrangement of TCM connector viewed from harness side

DTC detecting condition and trouble area

DTC DETECTING CONDITION TROUBLE AREA
¢ Too much electric flow is detected on pressure control |® Pressure control solenoid valve circuit shorted
solenoid valve circuit. to power circuit.
or * Pressure control solenoid valve circuit open or
* No electric flow is detected on pressure control sole- shorted to ground.
noid valve circuit. * Pressure control solenoid valve malfunction.
e TCM

DTC confirmation procedure

1) Connect scan tool to DLC with ignition switch OFF.

2) Clear DTCs in TCM and ECM memories by using scan tool.
3) Start engine and run if for 1 minute.

4) Check DTC, pending DTC and freeze frame data if available.

Troubleshooting

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow
Table” in this section.
2 | Check Pressure Control Solenoid Valve Circuit | Go to Step 3. “GRY/RED” or “GRY/BLK”
for IG Short. circuit shorted to power
1) Turn ignition switch OFF and disconnect circuit.

TCM connectors.

2) Check for proper connection to TCM at ter-
minals G08-11 and G08-8.

3) If OK, turn ignition switch ON and measure
voltage between terminal G08-11 of dis-
connected harness side TCM connector
and ground.

Isit0—1V?
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Step

Action

Yes

No

3

Check Pressure Control Solenoid Valve Resis-

tance.

1) Turn ignition switch OFF.

2) Disconnect valve body harness connector
on transaxle.

3) Check for proper connection to solenoid

valve at “GRY/RED” and “GRN/BLK” cir-

cuits.

Check resistance of solenoid valve. See

Fig.

Resistance between terminals of transaxle

side valve body harness connector: 5.0 —

5.6 Q at 20 °C (68 °F)

Resistance between terminal of transaxle

side valve body harness connector and

transaxle: Infinity

Is check results satisfactory?

4)

Go to Step 4.

Replace pressure control
solenoid valve or lead
wire.

Check Pressure Control Solenoid Valve Circuit

for Ground Short.

1) Connect valve body harness connector.

2) Check continuity between terminal G08-11
of disconnected harness side TCM connec-
tor and ground.

Is continuity indicated?

“GRY/RED” or “GRY/BLK”
circuit shorted to ground.

Go to Step 5.

Check Pressure Control Solenoid Valve Circuit
for Open.

Check resistance between terminals G08-11
and G08-8 of disconnected harness side TCM
connector.

Is it infinity?

“GRY/RED’” or “GRY/BLK”
circuit open.

Intermittent trouble or
faulty TCM.

Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section 0A.

If OK, substitute a known-
good TCM and recheck.

Fig. for Step 3

9 -

1. Valve body harness connector on harness

2. Valve body harness connector on transaxle

3. Ground on Transaxle
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DTC P0751/DTC No.17 Shift Solenoid-A/No.1 Performance or Stuck Off

DTC P0756/DTC No.28 Shift Solenoid-B/No.2 Performance or Stuck Off

DTC Detecting Condition and Trouble Area
[DTC P0751/DTC NO.17]

DTC DETECTING CONDITION TROUBLE AREA
When one of the following condition is detected while Mechanical malfunction of shift solenoid valve-
driving at 15 km/h (10 mile/h) or more in “D” range after A/No.1.
engine being warmed up. * Malfunction of valve body assembly.
* Transaxle gear ratio is detected as same as that of 2nd |* Fluid passage clogged or leaking.
gear although TCM command is for 3rd gear. * Mechanical malfunction of transaxle.
* Transaxle gear ratio is detected as same as that of 3rd
gear although TCM command is for 2nd gear.

[DTC P0756/DTC NO.28]

DTC DETECTING CONDITION TROUBLE AREA
When one of the following condition is detected while Mechanical malfunction of shift solenoid valve-
driving at 15 km/h (10 mile/h) or more in “D” range after B/No.2.
engine being warmed up. * Malfunction of valve body assembly.
* Transaxle gear ratio is detected as same as that of 3rd Fluid passage clogged or leaking.
gear although TCM command is for 4th gear. * Mechanical malfunction of transaxle.
* Transaxle gear ratio is detected as same as that of 4th
gear although TCM command is for 3rd gear.

DTC Confirmation Procedure

WARNING:

* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

1
2
3
4
5
6

Connect scan tool to DLC with ignition switch OFF.
Clear DTCs in TCM and ECM memories by using scan tool.
Start engine and warm it up to normal operating temperature.
Turn O/D off switch OFF and confirm “O/D OFF” lamp does not light.
Shift selector lever to “D” range and hold it for 20 seconds or longer.
Drive vehicle with 2nd, 3rd and 4th gear in “D” range in that order for 5 seconds or longer each referring to
“Automatic Gear Shift Diagram” in this section.

7) Stop vehicle and turn ignition switch OFF.

8) Report Step 3) to 6) one time.

9) Stop vehicle.
10) Check DTC, pending DTC and freeze frame data if available.

~— N e N N

Troubleshooting

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow

Table” in this section.
2 | Check Shift Solenoid valve-A or -B for Opera- |Clean fluid passage or Replace shift solenoid
tion referring to “Solenoid Valve Inspection” in | replace valve body valve-A or -B.

this section. assembly.
Are they in good condition?
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DTC P0753/DTC No.21 or No.22 Shift Solenoid-A/No.1 Electrical
DTC P0758/DTC No.23 or No.24 Shift Solenoid-B/No.2 Electrical
Wiring diagram

1 2
12V 4
T
12v _'lE'i—— G08-4 — GRY L
hd L 1
_‘|Ell_— G08-3 - GRN/ORN 1%
\3
4 N J \
Go8 Go7 5
e M
1. TCM 4. AT
2. Shift solenoid valve-A/No.1 5. Terminal arrangement of TCM connector viewed from harness side
3. Shift solenoid valve-B/No.2

DTC detecting condition and trouble area

DTC DETECTING CONDITION TROUBLE AREA

* Voltage of shift solenoid valve TCM terminal is low Shift solenoid valve circuit shorted to ground.
although TCM is commanding shift solenoid valve to  |* Shift solenoid valve circuit open or shorted to
turn ON. power circuit.

or Shift solenoid valve malfunction.

* Voltage of shift solenoid valve TCM terminal is high e TCM
although TCM is commanding shift solenoid valve to
turn OFF.

DTC confirmation procedure

WARNING:
* When performing a road test, select a place where there is no traffic or possibility of a traffic acci-

dent and be very careful during testing to avoid occurrence of an accident.
¢ Road test should be carried out with 2 persons, a driver and tester, on a level road.

1) Connect scan tool to DLC with ignition switch OFF.

2) Clear DTCs in TCM and ECM memories by using scan tool.

3) Start engine and shift selector lever to “D” range.

4) Start vehicle and increase vehicle speed until gear position reaches 3rd or 4th gear.
)
)
)

5) Decrease vehicle speed and stop vehicle.
6) Repeat Step 4) to Step 5) 2 times or more.
7) Check DTC, pending DTC and freeze frame data if available.
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Troubleshooting

Step

Action

Yes

No

1

Was “Automatic Transaxle Diagnostic Flow Table”
performed?

Go to Step 2.

Go to “Automatic Tran-
saxle Diagnostic Flow
Table” in this section.

Check Shift Solenoid Valve Circuit for IG Short.

1) Turn ignition switch OFF and disconnect TCM
connectors.

2) Check for proper connection to TCM at termi-
nal G08-4 or G08-3 of TCM connector.

3) If OK, turn ignition switch ON and measure
voltage between terminal G08-4 or G08-3 of
disconnected harness side TCM connector
and ground.

Isit0—1V?

Go to Step 3.

“GRY” or “"GRN/ORN”
circuit shorted to power
circuit.

Check Shift Solenoid Valve Resistance.

1) Turn ignition switch OFF.

2) Disconnect valve body harness connector on
transaxle.

3) Check for proper connection to solenoid valve
at “GRY” or “GRN/ORN?” circuit.

4) Check resistance of solenoid valves. See Fig.
Resistance between terminal of transaxle
side valve body harness connector and tran-
saxle: 11 — 15 Q at 20 °C (68 °F)

Is check result satisfactory?

Go to Step 4.

Replace shift solenoid
valve or lead wire.

Check Shift Solenoid Valve Circuit for Ground

Short or Open.

1) Connect valve body harness connector.

2) Measure resistance between terminal G08-4
or G08-3 of disconnected harness side TCM
connector and ground.

Isit11—15 Q at 20 °C (68 °F)?

Intermittent trouble or

faulty TCM.

Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section OA.

If OK, substitute a known-
good TCM and recheck.

“GRY” or “GRN/ORN”
circuit shorted to ground
or open.

Fig. for Step

Valve body harness connector on harness

Valve body harness connector on transaxle

Shift solenoid valve-A/No.1 terminal

Shift solenoid valve-B/No.2 terminal

Sl el Rl N

Ground on Transaxle
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DTC P0785/DTC No.13 Timing Solenoid

Wiring diagram

_'lElL— G08-10 |- GRN/YEL ——|—’YY_F—|—

// Gos \ // GO7 \\ ‘

10 “

1. TCM 3. AT
2. Timing solenoid valve 4. Terminal arrangement of TCM connector viewed from harness side

DTC detecting condition and trouble area

DTC DETECTING CONDITION TROUBLE AREA

* Voltage of timing solenoid valve TCM terminal is low |* Timing solenoid valve circuit shorted to ground.
although TCM is commanding timing solenoid valve to | Timing solenoid valve circuit open or shorted to
turn ON. power circuit.

or Timing solenoid valve malfunction.

* Voltage of timing solenoid valve TCM terminal is high |* TCM
although TCM is commanding timing solenoid valve to
turn OFF.

DTC confirmation procedure

1) Connect scan tool to DLC with ignition switch OFF.

2) Clear DTCs in TCM and ECM memories by using scan tool.

3) Start engine and shift selector lever to “N” range.

4) Repeat shifting selector lever from “N” range to “D” range and vice versa for 3 times.
5) Check DTC, pending DTC and freeze frame data if available.
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Troubleshooting

Ground Short.

1) Connect valve body harness connector.

2) Disconnect TCM connectors.

3) Measure resistance between terminal
“G08-10” of disconnected harness side
TCM connector and ground.

Isit11—15 Q at 20 °C (68 °F)

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow
Table” in this section.
2 | Check Timing Solenoid Valve Circuit for IG Go to Step 3. “GRN/YEL” circuit shorted
Short or Open. to power circuit or open.
1) Turn ignition switch ON and measure volt-
age between terminal G08-10 of harness side
TCM connector and ground.
2)Isit0—1V?
3 |Check Timing Solenoid Valve Resistance Go to Step 4. Replace timing solenoid
1) Turn ignition switch OFF. valve or lead wire.
2) Disconnect valve body harness connector
on transaxle.
3) Check for proper connection to solenoid
valve at “GRN/YEL” circuit.
4) Check resistance of solenoid valve. See
Fig.
Resistance between terminal of transaxle
side valve body harness connector and
transaxle:
11 -15Q at 20 °C (68 °F)
Is check result satisfactory?
4 | Check Timing Solenoid Valve Circuit for Intermittent trouble or “GRN/YEL” circuit shorted

faulty TCM.

Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section 0A.

If OK, substitute a known-
good TCM and recheck.

to ground.

Q-

1. Valve body harness connector on harness

2. Valve body harness connector on transaxle

3. Ground on Transaxle
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DTC P1700/DTC No.32 or No.33 Throttle Position Signal Circuit Malfunction

Wiring diagram

—— PPL/WHT -

12v

G07-6 —réw»-l?
I 1

[T
[

| |ﬂ||

| |r|||

[T 1 1|1 [T 1| |1
1. TCM 3. Terminal arrangement of TCM connector viewed from harness side
2. ECM 4. Terminal arrangement of ECM connector viewed from harness side
DTC detecting condition and trouble area
DTC DETECTING CONDITION TROUBLE AREA

* Too short low signal of pulse signal from ECM to TCM |e
continues out of specification.
* Too long low signal of pulse signal from ECM to TCM
continues out of specification.

open or short.
TCM
ECM

Throttle position sensor or its circuit malfunction.
Throttle position signal circuit from ECM to TCM

DTC confirmation procedure
1) Connect scan tool to DLC with ignition switch OFF.

)
)
4)
)

2) Clear DTCs in TCM and ECM memories by using scan tool.
3) Turn ignition switch ON.
Depress accelerator pedal fully and keep it for 10 seconds.
5) Release accelerator pedal and keep it for 10 seconds.

6) Check DTC, pending DTC and freeze frame data if available.

Troubleshooting

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow
Table” in this section.
2 |Isthere DTC related to throttle position sen- Go to corresponding DTC | Go to Step 3.
sor? Flow Table in Section 6.
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Step

Action

Yes

No

Check Throttle Position Signal Circuit for IG

Short.

1) Turn ignition switch OFF.

2) Disconnect TCM and ECM connectors
from TCM and ECM.

3) Check proper connection to TCM at termi-
nal GO7-6 and to ECM at terminal GO3-14.

4) If OK, turn ignition switch ON and measure
voltage between terminal GO7-6 of discon-
nected harness side TCM connector and
ground.

Isit10—14 V?

“PPL/WHT” circuit

shorted to power circuit.

Go to Step 4.

Check Throttle Position Signal Circuit for Open.

1) Turn ignition switch OFF.

2) Check continuity between terminal GO7-6
of disconnected harness side TCM connec-
tor and terminal G03-14 of disconnected
harness side ECM connector.

Is continuity indicated?

Go to Step 5.

“PPL/WHT” circuit open.

Check Throttle Position Signal Circuit for
Ground Short.

Check continuity between terminal GO7-6 of
disconnected harness side TCM connector
and ground.

Is continuity indicated?

“PPL/WHT” circuit
shorted to ground.

Intermittent trouble or
faulty TCM or ECM.
Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section 0A.

If OK, substitute a known-
good TCM or ECM and
recheck.
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DTC P1702/DTC No.52 Internal Malfunction of TCM

DTC detecting condition and trouble area

DTC DETECTING CONDITION TROUBLE AREA

Calculation of current data stored in TCM is not correct | TCM
comparing with pre-stored checking data in TCM.

DTC confirmation procedure

1) Connect scan tool to DLC with ignition switch OFF.
2) Clear DTC in TCM memory.

3) After 10 seconds passed from turning ignition switch ON, check DTC.
Troubleshooting

Step Action Yes No

1 |Is DTC P1702/DTC No.52 detected after per- |Faulty TCM.
forming “DTC Confirmation Procedure”?

Could be a temporary
Replace TCM. malfunction of TCM.
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DTC P1705/DTC No.51 Engine Coolant Temperature Signal Circuit Malfunction

Wiring diagram

12v

2
_K_L—'Wv— G04 -8 —— GRY/BLK 4 G07-7 ﬁ%
= l T

// GOS8 \” o GO7 \\ 3

SREg

//J CA1 \ fj/ GO4 \\ /GOS \\

1 | S | I S I B
1 o s e A O | et
I I T T I I T T IO I T I s|| T ITT1]
[ | COONC O e C L]
1. TCM 3. Terminal arrangement of TCM connector viewed from harness side
2. ECM 4. Terminal arrangement of ECM connector viewed from harness side

DTC detecting condition and trouble area

DTC DETECTING CONDITION TROUBLE AREA
* Too long high signal of pulse signal from ECM to TCM |e Engine coolant temperature sensor or its circuit
continues out of specification. malfunction.
or * Engine coolant temperature signal circuit from
* Too long low signal of pulse signal from ECM to TCM ECM to TCM open or short.
continues out of specification. * TCM
or » ECM

* Too long or short low signal of pulse signal from ECM
to TCM is detected in continues 8 pulses.

DTC confirmation procedure

1) Connect scan tool to DLC with ignition switch OFF.
2) Clear DTCs in TCM and ECM memories by using scan tool.
3) After 2 minutes passed from turning ignition switch ON, check DTC, pending DTC and freeze frame data if

available.

Troubleshooting

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow

Table” in this section.

2 |lsthere DTC related to throttle position sen- | Go to corresponding DTC | Go to Step 3.
sor? Flow Table in Section 6.




7B1-78 AUTOMATIC TRANSAXLE

Step

Action

Yes

No

3

Check Engine Coolant Temperature Signal Cir-

cuit for IG Short.

1) Turn ignition switch OFF.

2) Disconnect TCM and ECM connectors
from TCM and ECM.

3) Check proper connection to TCM at termi-
nal GO7-7 and to ECM at terminal G0O4-8.

4) If OK, turn ignition switch ON and measure
voltage between terminal GO7-7 of discon-
nected harness side TCM connector and

“GRY/BLK” circuit shorted
to power circuit.

Go to Step 4.

Inspect engine coolant temperature sensor
referring to “Engine Coolant Temperature Sen-
sor Inspection”.

Is inspection result OK?

faulty TCM or ECM.
Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section 0A.

If OK, substitute a known-
good TCM or ECM and
recheck.

ground.
Isit 10— 14 V?
4 | Check Engine Coolant Temperature Signal Cir- | Go to Step 5. “GRY/BLK” circuit open.
cuit for Open.
1) Turn ignition switch OFF.
2) Check continuity between terminal GO7-7
of disconnected harness side TCM connec-
tor and terminal G04-8 of disconnected
harness side ECM connector.
Is continuity indicated?
5 | Check Engine Coolant Temperature Signal Cir- | “GRY/BLK” circuit shorted | Go to Step 6.
cuit for Ground Short. to ground.
Check continuity between terminal G07-7 of
disconnected harness side TCM connector
and ground.
Is continuity indicated?
6 |Inspect Engine Coolant Temperature Sensor. | Intermittent trouble or Replace engine coolant

temperature sensor.
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DTC P1730/DTC No.64 Engine Torque Signal Circuit Malfunction

Wiring diagram

T by
GO03-5 —— BLU/RED 1 G07-23

L £ Iois

// Go8 \”// Go7 \\ ’

s

\ﬁ//em\\ /GOS\
L

1 | | N B
|||||||| ||||| | ||||||| || —||||||| -
L C L L LI L L L CT ]

1. TCM 3. Terminal arrangement of TCM connector viewed from harness side
2. ECM 4. Terminal arrangement of ECM connector viewed from harness side

DTC detecting condition and trouble area

DTC DETECTING CONDITION TROUBLE AREA
* Too short low signal of pulse signal from ECM to TCM |e Engine torque signal circuit malfunction.
continues out of specification. e TCM
or * ECM
* Too long low signal of pulse signal from ECM to TCM
continues out of specification.

DTC confirmation procedure
1) Connect scan tool to DLC with ignition switch OFF.
2) Clear DTCs in TCM and ECM memories by using scan tool.

3) After 1 minute passed from turning ignition switch ON, check DTC, pending DTC and freeze frame data if
available.
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Troubleshooting

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow
Table” in this section.
2 | Check Engine Torque Signal Circuit for IG “BLU/RED” circuit shorted | Go to Step 3.
Short. to power circuit.
1) Turn ignition switch OFF.
2) Disconnect TCM and ECM connectors
from TCM and ECM.
3) Check proper connections to TCM at termi-
nal G07-23 and to ECM at terminal G03-5.
4) If OK, turn ignition switch ON and measure
voltage between terminal GO7-23 of dis-
connected harness side TCM connector
and ground.
Isit10 — 14 V?

3 |Check Engine Torque Signal Circuit for Open. |Go to Step 4. “BLU/RED” circuit open.
1) Turn ignition switch OFF.

2) Check continuity between terminal G07-23
of disconnected harness side TCM connec-
tor and terminal GO3-5 of disconnected
harness side ECM connector.

Is continuity indicated?

4 | Check Engine Torque Signal Circuit for Ground | “BLU/RED” circuit shorted | Intermittent trouble or
Short. to ground. faulty TCM or ECM.
Check continuity between terminal G07-23 of Check for intermittent
disconnected harness side TCM connector referring to “Intermittent
and ground. and Poor Connection” in
Is continuity indicated? Section OA.

If OK, substitute a known-
good TCM or ECM and
recheck.
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DTC P1895/DTC No.27 Torque Reduction Signal Circuit Malfunction

Wiring diagram

12v

i G03-12 [— LT GRN/RED—| G07-18 — ¥
J

-3

// G08 \' (// GO7 \\ 8

f//em \\ /GOS\\

i R S | [ S
CL [ [ [ ] (LTI T H—*
LT PP PP T ] el LT T
[ | CC O C T E T CTCL T
1. TCM 3. Terminal arrangement of TCM connector viewed from harness side
2. ECM 4. Terminal arrangement of ECM connector viewed from harness side
DTC detecting condition and trouble area
DTC DETECTING CONDITION TROUBLE AREA
Voltage of torque reduction signal circuit TCM terminal is |* Torque reduction signal circuit malfunction.
low although TCM does not require ECM to reduce e TCM
engine torque. * ECM

DTC confirmation procedure

1) Connect scan tool to DLC with ignition switch OFF.

2) Clear DTCs in TCM and ECM memories by using scan tool.

3) After 1 minute passed from turning ignition switch ON. Check DTC, pending DTC and freeze frame data if
available.

Troubleshooting

Step Action Yes No
1 | Was “Automatic Transaxle Diagnostic Flow Go to Step 2. Go to “Automatic Tran-
Table” performed? saxle Diagnostic Flow
Table” in this section.
2 | Check Torque Reduction Signal Circuit for Go to Step 3. “LT GRN/RED’ circuit
Open. open.

1) Turn ignition switch OFF.

2) Disconnect TCM and ECM connectors
from TCM and ECM.

3) Check continuity between terminal GO7-18
of disconnected harness side TCM connec-
tor and terminal G03-12 of disconnected
harness side ECM connector.

Is continuity indicated?
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1) Connect ECM connectors to ECM.

2) Turn ignition switch ON.

3) Measure voltage between terminal G03-12
of connected harness side ECM connector
and ground.

Isit9—14V?

faulty TCM or ECM.
Check for intermittent
referring to “Intermittent
and Poor Connection” in
Section OA.

If OK, substitute a known-
good TCM or ECM and
recheck.

Step Action Yes No
3 | Check Torque Reduction Signal Circuit for “LT GRN/RED’ circuit Go to Step 4.
Ground Short. shorted to ground.
Check continuity between terminal G07-18 of
disconnected harness side TCM connector
and ground.
Is continuity indicated?
4 | Check Power Supply from ECM. Intermittent trouble or Faulty ECM.
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Scan Tool Data

As the data values given below are standard values estimated on the basis of values obtained from the normally
operating vehicles by using a scan tool, use them as reference values. Even when the vehicle is in good condi-
tion, there may be cases where the checked value does not fall within each specified data range. Therefore,
judgment as abnormal should not be made by checking with these data alone.

Also, condition in the below table that can be checked by the scan tool are those detected by TCM and output
from TCM as commands and there may be cases where the automatic transaxle or actuator is not operating in
the condition as indicated by the scan tool.

NOTE:
The following scan tool data related to automatic transaxle can be checked only by communicating
with TCM.
NORMAL CONDITION/REFER-
SCAN TOOL DATA VEHICLE CONDITION ENCE VALUES
GEAR POSITION |Ignition switch ON Selector lever is in “P” position PorN
Selector lever is in “R” position R
Selector lever is in “N” position PorN
Selector lever is in “D” position 1ST
Selector lever is in “2” position 1ST
Selector lever is in “L” position 1ST
ENGINE SPEED At engine idle speed Engine idle speed is displayed
INPUT SHAFT REV | Ignition switch ON and engine stop 0 RPM
At 60 km/h (37.5 mile/h) constant speed, O/D off 2250 RPM for 2WD vehicle
switch ON, 20% or less throttle opening and 3rd gear 2400 RPM for 4WD vehicle
at “D” range displayed in increments of 50 rpm
OUTPUT SHAFT | At vehicle stop 0 RPM
REV At 60 km/h (37.5 mile/h) constant speed, O/D off 2250 RPM for 2WD vehicle
switch ON, 20% or less throttle opening and 3rd gear 2400 RPM for 4WD vehicle
displayed in increments of 50 rpm
BATTERY VOLT. |Ignition switch ON and engine stop 8-16V
Battery voltage is displayed
ATF TEMP. After driving at 60 km/h (37.5 mile/h) for 15 minutes or 70-80°C, 158 - 176 °F
more, and A/T fluid temperature around sensor
reaches 70 — 80 °C (158 — 176 °F)
SHIFT SOL #1 At vehicle stop ON
COM At 60 km/h (37.5 mile/h) constant speed, O/D off OFF
switch ON, 20% or less throttle opening and 3rd gear
SHIFT SOL #1 At vehicle stop ON
MON At 60 km/h (37.5 mile/h) constant speed, O/D off OFF
switch ON, 20% or less throttle opening and 3rd gear
SHIFT SOL #2 At vehicle stop ON
COM At 60 km/h (37.5 mile/h) constant speed, O/D off OFF
switch ON, 20% or less throttle opening and 3rd gear
SHIFT SOL #2 At vehicle stop ON
MON At 60 km/h (37.5 mile/h) constant speed, O/D off OFF
switch ON, 20% or less throttle opening and 3rd gear
SHIFT TIMING Ignition switch ON and selector lever is in “N” range OFF
SOL COM For about 0.5 sec. while on gear shifting between 3rd ON
and 4th
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NORMAL CONDITION/REFER-
SCAN TOOL DATA VEHICLE CONDITION ENCE VALUES
SHIFT TIMING Ignition switch ON and selector lever is in “N” range OFF
SOL MON For about 0.5 sec. while on gear shifting between 3rd ON
and 4th
TCC SOLENOQID At 5 km/h (3 mile/h) constant speed, O/D off switch OFF
COM ON, closed throttle and 1st gear
At 100 km/h (62.5 mile/h) constant speed, O/D off ON
switch OFF, 20% or less throttle opening and 4th gear
TCC SOLENOID | At 5 km/h (3 mile/h) constant speed, O/D off switch OFF
MON ON, closed throttle and 1st gear
At 100 km/h (62.5 mile/h) constant speed, O/D off ON
switch OFF, 20% or less throttle opening and 4th gear
PRESS CONT SOL | At vehicle stop, closed throttle, engine idle speed and 0%
1st gear
VEHICLE SPEED | At vehicle stop 0 km/h, 0 MPH
O/D OFF SWITCH | Ignition switch ON | O/D off switch OFF OFF
(MON) O/D off switch ON ON
TRANS. RANGE Ignition switch ON | Selector lever is in “P” position P
Selector lever is in “R” position R
Selector lever is in “N” position N
Selector lever is in “D” position D
Selector lever is in “2” position 2
Selector lever is in “L” position L
D RANGE SIGNAL | Ignition switch ON Selector lever is in “P” position P/N RANGE
Selector lever is in “R” position D RANGE
Selector lever is in “N” position P/N RANGE
Selector lever is in “D” position D RANGE
Selector lever is in “2” position D RANGE
Selector lever is in “L” position D RANGE
THROTTLE POSI- |Ignition switch ON | Accelerator pedal is released 0%
TOIN Accelerator pedal is depressed 0 —100%
Varies depending on depressed
value
BRAKE SWITCH |Ignition switch ON Brake pedal is depressed ON
Brake pedal is released OFF
TORQ REDUC- While on gear upshifting with 10% or more throttle ON
TION SIG opening
Under condition of not shifting gear OFF
COOLANT TEMP. |Ignition switch ON Engine coolant temperature is
displayed
A/C SWITCH Ignition switch ON and air conditioner switch OFF OFF
ENGINE TORQUE | Ignition switch ON and engine stop ON-m
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SCAN TOOL DATA DEFINITIONS:

GEAR POSITION
Current gear position computed by throttle position coming from ECM and vehicle speed.

ENGINE SPEED (RPM)
Engine speed computed by reference pulses from crankshaft position sensor.

INPUT SHAFT REV (RPM)
Input shaft revolution computed by reference pulses coming from input shaft speed sensor on transaxle case.

OUTPUT SHAFT REV (RPM)
Output shaft revolution computed by reference pulses coming from output shaft speed sensor/VSS on transaxle
case.

BATTERY VOLT (V)
Battery voltage read by TCM as analog input signal by TCM.

ATF TEMP (°C, °F)
ATF temperature decided by signal from transmission fluid temperature sensor installed on valve body.

SHIFT SOL #1 COM
ON : ON command being outputted to shift solenoid valve-A/No.1
OFF : ON command not being outputted to shift solenoid valve-A/No.1

SHIFT SOL #1 MON
ON : Electricity being passed to shift solenoid valve-A/No.1
OFF : Electricity not being passed to shift solenoid valve-A/No.1

SHIFT SOL #2 COM
ON : On command being outputted to shift solenoid valve-B/No.2
OFF : ON command not being outputted to shift solenoid valve-B/No.2

SHIFT SOL #2 MON
ON : Electricity being passed to shift solenoid valve-B/No.2
OFF : Electricity not being passed to shift solenoid valve-B/No.2

SHIFT TIMING SOL COM
ON : ON command being outputted to timing solenoid valve
OFF : ON command not being outputted to timing solenoid valve

SHIFT TIMING SOL MON
ON : Electricity being passed to timing solenoid valve
OFF : Electricity not being passed to timing solenoid valve

TCC SOLENOID COM
ON : ON command being outputted to TCC solenoid valve
OFF : ON command not being outputted to TCC shift solenoid valve

TCC SOLENOID MON
ON : Electricity being passed to TCC solenoid valve
OFF : Electricity not being passed to TCC solenoid valve

PRESS CONT SOL (%)
Electric current value ratio between electric current value being outputted from TCM to solenoid and maximum
value can be outputted by TCM.

VEHICLE SPEED (MPH)
Vehicle speed computed by reference pulse signals coming from vehicle speed sensor on transaxle case.
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O/D OFF SWITCH (MON)

Inputted signal from O/D off switch on selector knob.
ON : O/D off switch ON

OFF : O/D off switch OFF

TRANS. RANGE
Transaxle range detected by signal fed from transmission range sensor.

D RANGE SIGNAL
ON : Signal which TCM require ECM to increase idle speed
OFF : Signal which TCM does not require ECM to increase idle speed

THROTTLE POSITION (%)
Throttle opening ratio computed by duty pulse signal from ECM.

BRAKE SWITCH

Inputted signal from brake light switch on pedal bracket.
ON : Brake pedal depressed

OFF : Brake pedal released

TORQ REDUCTION SIG
ON : Signal which TCM require ECM to reduce output torque at shifting gear
OFF : Signal which TCM does not require ECM to reduce output torque

COOLANT TEMP (°C, °F)
Engine coolant temperature computed by duty pulse signal from ECM.

A/C SWITCH
ON : Signal which inform that air conditioner compressor is turned ON.
OFF : Signal which inform that air conditioner compressor is not turned ON.

ENGINE TORQUE (N-m)
Engine torque computed by duty pulse signal outputted from ECM.
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Inspection of TCM and Its Circuits

TCM and its circuits can be checked at TCM wiring connectors by
measuring voltage and resistance.

CAUTION:

TCM cannot be checked by itself, it is strictly prohibited
to connect voltmeter or ohmmeter to TCM with connector
disconnected from it.

INSPECTION

1) Remove TCM (1) from vehicle referring to “Transmission
Control Module” in this section.

2) Connect TCM connectors (2) to TCM.

3) Check voltage at each terminal of connectors connected.

NOTE:
As each ter

minal voltage is affected by battery voltage,

confirm that it is 11 V or more when ignition switch is ON.

| 3. Body ground

Terminal arrangement of TCM coupler viewed from harness side
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STANDARD
TERMINAL CIRCUIT VOLTAGE CONDITION
o 8—-14V |Ignition switch ON, selector lever in “R” range
Transmission range sensor — . .
1 — Ignition switch ON, selector lever in other than
R” range 0-1VvV |5,
R’ range
- 8—-14V |Ignition switch ON, selector lever in “P” range
Transmission range sensor — . .
2 |ims Ignition switch ON, selector lever in other than
P” range 0-1Vv |5,
P” range
, 0-1V |O/D off switch ON
3 |O/Doff switeh 8-14V_|O/D off switch OFF
Go7
4 |Blank — —
5 |Input shaft speed sensor (+) 2-3V |lIgnition switch ON, engine at stop
Ignition switch ON
0-1V |Signal from ECMis 128 Hz active low duty pulse.
6 Throttle opening signal from ) Duty ratio varies as throttle valve is opened grad-
ECM ually.
8-14V Duty On time : 0.78 ms at throttle opening 0%
6.24 ms at throttle opening 100%
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STANDARD
TERMINAL CIRCUIT VOLTAGE CONDITION
Ignition switch ON
0—-1V |Signal from ECM is active low duty pulse. Duty
7 Engine coolant temperature ) ratio varies depending on engine coolant temper-
signal from ECM ature.
8-14V Duty On time : 850 ms at 20 °C, 68 °F
1450 ms at 80 °C, 176 °F
o 8—-14V |Ignition switch ON, selector lever in “D” range
Transmission range sensor — . .
8 |.imn Ignition switch ON, selector lever in other than
D” range 0-1V |4
D’ range
. 8—-14V |Ignition switch ON, selector lever in “N” range
Transmission range sensor — . .
9 |.im Ignition switch ON, selector lever in other than
N range O _1 V N
N’ range
. . 0—-1V |Ignition switch ON and lamp turned ON
10 "O/D OFF" lamp 9-14V |Ignition switch ON and lamp turned OFF
11 |Blank - —
9_14V Irgr:]glgn switch ON, selector lever in “P” or “N
12| Drange signal 0-1V Ignition switch ON, selector lever in “R”, “D”, “2”
or “L” range
13 |Blank - —
14 Air conditioner compressor sig-| 0—1V |[Ignition switch ON, A/C compressor turned ON
nal 8—-14V |Ignition switch ON, A/C compressor turned OFF
0—-1V |Ignition switch ON, engine at stop
Go7 0-1V | While engine running
15 | Engine speed signal i) Signal from ECM is pulse. Pulse frequency var-
ies depending on engine speed. (3000 rpm =
8-14V 1400 Hz)
16 |Blank - —
17 | Input shaft speed sensor (-) 2-3V |lIgnition switch ON
18 | Torque reduction signal 9-14V |Ignition switch ON
19 |Blank - —
o 8—-14V |Ignition switch ON, selector lever in “L” range
Transmission range sensor — . .
20 .., Ignition switch ON, selector lever in other than
L” range 0-1V |7,
L” range
. 8—-14V |Ignition switch ON, selector lever in “2” range
Transmission range sensor — . .
21 | s Ignition switch ON, selector lever in other than
2 range 0_1 V “wry”
2” range
22 |Blank - —
0-1V |Ignition switch ON
23 |Engine torque signal i) Signal from ECM is 128 Hz duty pulse. Duty ratio
8—14V |Varies depending on engine torque.
0—-1V |lIgnition switch ON and vehicle running
24 |Output shaft speed sensor ) Slgnal from sensor is pulse. Pulse frequency var-
ies depending on vehicle speed. 4 pulses are
8-14V generated par 1 sensor shaft revolution.)
25 |Blank - -
26 |Blank - —
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STANDARD

TERMINAL CIRCUIT VOLTAGE CONDITION
0-1V
27 |Data link connector i} Ignition switch ON
GO7 8-14V
0-1V |lIgnition switch ON and vehicle running
28 | Vehicle speed output t Output signal is pulse. Pulse frequency varies
8—14V |depending on vehicle speed.
1 |Blank — —
2 |Blank - -
3 | Shift solenoid valve-B/No.2 9-14V |Ignition switch ON, selector lever in “P” range
4 | Shift solenoid valve-A/No.1 9-14V |Ignition switch ON, selector lever in “P” range
4549V Ign|t|:)n switch ON, fluid temperature is —30 °C,
—22 °F
Ignition switch ON, fluid temperature is 10 °C, 50
. 33-37V |,
5 Transmission temperature sen- F
sor (+) Ignition switch ON, fluid temperature is 110 °C,
03-05V o
230 °F
01-03V Ignltloon switch ON, fluid temperature is 145 °C,
293 °F
6 |Diagnosis switch 8—-14V |Ignition switch ON
0-1V
7 | Serial data line to ECM 0} Ignition switch ON
8-14V
Pressure control solenoid Ignition switch ON
GO08 8 0-2.5V |Signal is duty pulse. Duty ratio varies as throttle
valve (ground) .
valve opening.
9 |Blank — —
10 | Timing solenoid valve 0—-1V |lIgnition switch ON
. 0-1V  |lIgnition switch ON
Pressure control solenoid : . : .
11 () Output signal is duty pulse. Duty ratio varies as
valve (+) :
9-14V [throttle valve opening.
12 | TCC solenoid valve 0-1V |lIgnition switch ON
13 | Power source for back-up 10—-14V |Constantly
Transmission temperature sen- Ignition switch ON
14 0-1V
sor (ground)
15 |Ground 0—-1V |lIgnition switch ON
. . 8—-14V |Ignition switch ON, brake pedal depressed
16 | Brake light switch 0—-1V |lIgnition switch ON, brake pedal released
17 |Blank — —
18 |Blank - -
19 |Ground 0—-1V |lIgnition switch ON
20 |Power source 10—-14V |Ignition switch ON
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On-Vehicle Service

Maintenance Service
Fluid level check at normal operating temperature —
Hot check

INSPECTION

1) Stop vehicle and place it level.

2) Apply parking brake and place chocks against wheels.
3) With selector at P position, start engine.
)

4) Warm up engine till fluid temperature reaches normal oper-
/ 0 .
ating temperature (70 — 80 °C/158 — 176 °F). As a guide to
//—"8 check fluid temperature, warm up engine till engine coolant
5 6 7 temperature meter (1) indicates up to 2nd or 3rd segment
4 from lowest segment as shown in figure.
HL F
~Ea[ . m —
] o/D
Ccle ELS | oFfF
|
5) Keep engine idling and shift selector slowly to L and back to
P P position.
I l 6) With engine idling, pull out fluid level gauge, wipe it off with a
R clean cloth and put it back into place.
10
G N 0 A. Shift the select lever with its button pushed in.
G D ‘ . A B. Shift the select lever without pushing its button.
2
i ot SRS
L
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7) Pull out fluid level gauge (1) again and check fluid level indi-
cated on it. The lowest fluid level should be between FULL
HOT and LOW HOT. If it is below LOW HOT, add an equiva-

lent of DEXRON®-III or DEXRON®-IIE up to FULL HOT.

Automatic transaxle fluid
: An equivalent of DEXRON®-IIl or DEXRON®-IIE

NOTE:

* Do not race engine while checking fluid level, even
after the engine start.

* Do not overfill. Overfilling can cause foaming and loss
of fluid through breather. Then slippage and transaxle
failure can result.

* Bringing the level from LOW HOT to FULL HOT
requires 0.4 liters (0.85/0.70 US/Imp. pt).

¢ If vehicle was driven under high load such as pulling a
trailer, fluid level should be checked about half an hour
after it is stopped.

“FULL HOT” mark
“LOW HOT” mark
“FULL COLD” mark

als|en

“LOW COLD” mark

Fluid level check at room temperature — Cold check
INSPECTION

Fluid level can be checked temporarily at room temperature
which correspond to 20 — 30 °C (68 — 86 °F). This level check is
considered to be preparation before performing level check under
normal operating temperature. Checking procedure itself is the
same as that described in “Fluid Level Check at Normal Operat-
ing Temperature — Hot Check”. If fluid level is between FULL
COLD and LOW COLD, proceed to test drive. And when fluid
temperature has reached normal operating temperature, check
fluid level again and adjust it as necessary.

CAUTION:

Fluid level check at room temperature is recommended
only for preparation of level check under normal operat-
ing condition.

Failure to perform fluid level check under normal operat-
ing temperature may result in damage to transaxle.

1. Fluid level gauge

2. “FULL HOT” mark
3. “LOW HOT” mark
4
5

. “FULL COLD” mark
. “LOW COLD” mark
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Fluid change
1) Lift up vehicle.

2) When engine is cool, remove drain plug (1) and drain A/T
fluid.
3) Install drain plug (1).
Tightening torque
A/T fluid drain plug (a) : 17 N-m (1.7 kg-m, 12.5 Ib-ft)

4) Lower vehicle and pour proper amount of an equivalent of
DEXRON®-IIl or DEXRON®-IIE

5) Check fluid level referring to “Fluid level check” in this sec-
tion.

Automatic transaxle fluid
: An equivalent of DEXRON®-1Il or DEXRON®-IIE

Automatic transaxle fluid capacity
When draining from drain plug hole :
3.3 liters (6.97/5.81 US/Imp. pt.)
When overhauling :

5.6 liters (11.83/9.86 US/Imp. pt.)

Fluid level gauge
“FULL HOT” mark
“LOW HOT” mark
“FULL COLD” mark
“LOW COLD” mark

IS el Rl I

A/T fluid cooler hoses

The rubber hoses for the A/T fluid cooler should be checked at
specified interval. If replacing them, be sure to note the following.
¢ to replace clamps at the same time
e toinsert hose as far as its limit mark
¢ to clamp clamps securely

1. Radiator
2. Inlet hose (Outlet from A/T fluid cooler)
3. Outlet hose (Inlet to A/T fluid cooler)
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Selector Lever

1. Selector lever assembly

4. Indicator assembly

7. Connector

2. Knob assembly

5. Shift lock solenoid if equipped

3. Screw

6. lllumination lamp assembly

o ) mp b
rFINDIZID (T

INSPECTION

Check select lever for smooth and clear-cut movement and posi-
tion indicator for correct indication.
For operation of select lever, refer to the figure.

A. Shift the select lever with its button pushed in.
B. Shift the select lever without pushing its button.
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Select Cable

7 [®] 6.5 N-m (0.65 kg-m, 4.7 Ib-f)

1. Selector lever assembly 6. Clip
2. Select cable 7. Select cable retainer bolt
3. Select cable retainer i 8. Manual shift lever pin

: Apply lithium grease 99000-25010 to all around pin with amount of 0.15 g
4. Cable bracket E 9. Selector lever pin

: Apply lithium grease 99000-25010 to all around pin with amount of 0.15 g
5. Manual shift lever m Tightening torque

REMOVAL

1) Remove parking brake lever cover.

2) Remove console box.

3) Disconnect select cable from selector lever and then detach
from bracket.

4) Remove clip and disconnect select cable from manual shift.

5) Remove select cable retainer from dash panel.

INSTALLATION

Install select cable by reversing removal procedure.
The important steps in installation are as follows.
e Apply grease to pin and cable joint.
* Tighten bolts in upper figure to specified torque.
* Adjusting procedure is as follows.
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ADJUSTMENT

1) Shift manual shift lever to transmission range sensor “N”
range.

2) Remove adjuster/cable end from selector lever pin of selec-
tor lever assembly.

3) Release lock plate (1) which restrict moving of cable end
holder (2).

4) Push cable end holder (1) out from eye-end (2) using an
appropriate tool (3) to disengage cable.

5) Shift selector lever to “N” position.
6) Apply grease to selector lever pin and install adjuster/cable
end toit.

Grease 99000-25010

7) With both selector lever and transmission range sensor kept
each “N” position, drive cable end holder (1) in until it locks
cable.

8) Slide lock plate (2) to secure cable end holder in position.

9) After select cable was installed, check for the following.

» Push vehicle with selector lever shifted to “P” range.
Vehicle should not move.

* Vehicle can not be driven in “N” range.

* Vehicle can be driven in “D”, “2” and “L” ranges.

* Vehicle can be backed in “R” range.
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Transmission Range Sensor
ADJUSTMENT AND INSPECTION

1) Shift manual select lever (4) to “N” range.

2) Check that needle direction shaped on lock washer (2) and
“N” reference line (1) on transmission range sensor are
aligned. If not, loosen sensor bolts (3) and align them.

3) Check that engine starts in “N” and “P” ranges but it does not
start in “D”, “27, “L” or “R” range. Also, check that back-up
lamp lights in “R” range.

Tightening torque
Transmission range sensor bolts
(a) : 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)

If faulty condition cannot be corrected by adjustment, disconnect
transmission range sensor connector and check that continuity
exists as shown by moving manual select lever.

Terminal No.

112|83|4|5|6|7|8|9
cLP O @) O O
2|R o0
S|N O1—0|O O
§ D O O
5|2 o0
K O O
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Output Shaft Speed Sensor/VSS
INSPECTION

1) Connect positive cable of 12 volt battery to “A” terminal of
sensor and ground cable to “C” terminal. Then using voltme-
ter, check voltage between “B” terminal and “C” terminal with
output shaft speed sensor/VSS driven gear rotated.

If measured voltage of pulse signal is not as specified,
replace sensor.

Output shaft speed sensor/VSS output voltage
Pulse signal of alternating0-1Vand 10-14V

2) Check output shaft speed sensor/VSS driven gear (1) for
wear.

Replace if necessary.

REMOVAL
1) Disconnect negative cable at battery.

2) Disconnect output shaft speed sensor connector (2).
3) Remove output shaft speed sensor/VSS (1) by removing its
bolt.

INSTALLATION
1) Apply A/T fluid to output shaft speed sensor O-ring.

2) Install output shaft speed sensor/VSS (1) to A/T case and
tighten bolt to specified torque.
Tightening torque
Output shaft speed sensor/VSS bolt
(a) : 13 N-m (1.3 kg-m, 9.5 Ib-ft)

3) Connect output shaft speed sensor connector (2) to output
shaft speed sensor/VSS (1).

4) Connect negative cable to battery.
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Input Shaft Speed Sensor
INSPECTION
1) Disconnect negative cable at battery.

2) Disconnect input shaft speed sensor connector (2).
3) Check resistance between input shaft speed sensor termi-
nals.

Input shaft speed sensor resistance
Standard : 560 — 680 Q at 20 °C (68 °F)

| 1. Input shaft speed sensor |

REMOVAL
1) Disconnect negative cable at battery.

2) Disconnect input shaft speed sensor connector (2).
3) Remove input shaft speed sensor (1) by removing its bolt.

INSTALLATION
1) Apply A/T fluid to input shaft speed sensor O-ring.

2) Install input shaft speed sensor (1) to A/T case and tighten
bolt to specified torque.

Tightening torque
Input shaft speed sensor bolt
(a) : 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)

3) Connect input shaft speed sensor connector (2) to input
shaft speed sensor (1).

4) Connect negative cable to battery.

Throttle Position Sensor

INSPECTION
Check throttle position sensor referring to Section 6E1.

Engine Coolant Temperature Sensor
INSPECTION

Check engine coolant temperature sensor referring to Section
6E1.
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O/D OFF Switch

INSPECTION
1) Remove console box.

2) Disconnect O/D off switch connector (1).
3) Check continuity between O/D off switch terminals.

O/D off switch (2) ON OFF
Continuity Continuity No continuity

Shift Solenoid Valves, TCC Solenoid Valve
and Timing Solenoid Valve

REMOVAL

1) Disconnect negative cable at battery.
2) Lift up vehicle.

3) Remove engine under covers.

4) Remove drain plug and drain A/T fluid.
5) Install drain plug.

Tightening torque
A/T fluid drain plug : 17 N-m (1.7 kg-m, 12.5 |b-ft)

6) Remove A/T oil pan (1) and oil pan gasket (2).
7) Remove oil strainer assembly (3).
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8) Remove transmission fluid temperature sensor (1) from sen-

sor clamp.
9) Disconnect solenoid connectors (2).

10) Remove TCC solenoid valve (1), shift solenoid valve-A/No.1
(2), shift solenoid valve-B/No.2 (3) and timing solenoid valve
(4) by removing bolts.

INSPECTION
Resistance check
Shift solenoid valves, Timing solenoid valve and TCC

solenoid valve resistance
Standard : 11 - 15 Q at 20 °C (68 °F)
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Operation check

Shift solenoid valve-A/No.1, -B/No.2 and TCC solenoid
valve

CAUTION:

Do not insert air gun against strainer installed on inlet of
solenoid valve too deeply, when blowing air into solenoid
valve. If not, the strainer will be damaged.

* Check that solenoid valve (1) actuate with click sound when
battery voltage is conducted.

¢ When solenoid valve (1) is connected to battery (2), confirm
that solenoid valve is close condition by blowing air (50 —

200 kpa, 0.5 — 2.0 kg/cm?, 7 — 28.5 psi) into solenoid valve
as shown in the figure.

¢ When solenoid valve (1) is not connected to battery (2), con-
firm that solenoid valve is open condition by blowing air (50 —
200 kpa, 0.5 — 2.0 kg/cm?, 7 — 28.5 psi) into solenoid valve
as shown in the figure.

NOTE:

Do not fail to inspect with air to prevent mistaken check-
ing because return spring for valve is not installed into
solenoid valve.

Timing solenoid valve

CAUTION:

Do not insert air gun against strainer installed on inlet of
solenoid valve too deeply, when blowing air into solenoid
valve. If not, the strainer will be damaged.

* Check that solenoid valve (1) actuate with click sound when
battery voltage is conducted.

* When timing solenoid valve (1) is connected to battery (2),
confirm that timing solenoid valve is open condition by blow-
ing air (50 — 200 kpa, 0.5 — 2.0 kg/cm?, 7 — 28.5 psi) into
solenoid valve as shown in the figure.

* When timing solenoid valve (1) is not connected to battery
(2), confirm that timing solenoid valve is close condition by
blowing air (50 — 200 kpa, 0.5 — 2.0 kg/cm?, 7 — 28.5 psi) into
solenoid valve as shown in the figure.

NOTE:

Do not fail to inspect with air to prevent mistaken check-
ing because return spring for valve is not installed into
solenoid valve.



7B1-102 AUTOMATIC TRANSAXLE

sl Iy
Jo |30raro

\ .-
3 ![_‘ Q2 i

\ |

o h

Q=

a O =l
(““m@ﬁrﬁﬁﬂﬁﬁ

° /[ o o
o/ ~— o O
oY <
Sesuir e Onien SN
S
_._5‘{!!‘ &mr“/][ [e}
BT S s

PO Az |

S

L] °

O ro O
T U [
WEE15 g ),

|1

INSTALLATION

1) Install shift solenoid valve-A/No.1 (1), shift solenoid valve-B/
No.2 (2), TCC solenoid valve (3) and timing solenoid valve

(4).

Tightening torque
Solenoid valve bolts (a) : 11 N-m (1.1 kg-m, 8.0 Ib-ft)

2) Connect solenoid connectors identifying their installing posi-
tions by wire color.

Solenoid coupler Wire color
Shift solenoid valve-A/No.1 (2) White
Shift solenoid valve-B/No.2 (3) Black
Timing solenoid valve (1) Yellow
TCC solenoid valve (4) Light Green

3) Install transmission fluid temperature sensor (5) to sensor
clamp.

4) Install oil strainer assembly (1).

Tightening torque
Oil strainer bolts
(a) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)

5) Install new oil pan gasket (1) and oil pan (2).

Tightening torque
Oil pan bolts
(b) : 7.0 N-m (0.7 kg-m, 5.0 Ib-ft)
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Pressure Control Solenoid Valve

REMOVAL

1) Disconnect negative cable at battery.
2) Lift up vehicle.

3) Remove drain plug and drain A/T fluid.
4) Install drain plug.

Tightening torque
A/T fluid drain plug : 17 N-m (1.7 kg-m, 12.5 |b-ft)

5) Remove A/T oil pan (1) and oil pan gasket (2).
6) Remove oil strainer assembly (3).

7) Remove transmission fluid temperature sensor (1) from sen-
sor clamp.
8) Disconnect solenoid connectors (2).

9) Remove valve body assembly referring to “Unit Disassem-
bly” in this section.
10) Remove pressure control solenoid valve referring to “Valve
Body Assembly” in this section.
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INSPECTION
Resistance check

Measure resistance between pressure control solenoid valve (1)
terminals.

Pressure control solenoid valve resistance
Standard : 5.0 - 5.6 Q at 20 °C (68 °F)

Operation check

Check pressure control solenoid valve operation in the either
manner of the followings.

[Using regulated DC power supply]

CAUTION:

Do not pass current 1.0 A or more, or pressure control
solenoid is burned out.

1) Connect pressure control solenoid valve (1) with regulated
DC power supply (2) as shown in the figure.

2) Turn regulated DC power supply switch ON, increase volt-
age of power supply keeping current within 1.0 A.

3) Check for gradual movement of valve (3) in the direction of
arrow “A” as voltage is increased.

4) Check movement of valve (3) in the direction of arrow “B” as
voltage is decreased.

5) Turn power supply switch OFF.

[Not using regulated DC power supply]

CAUTION:

Set 8-10 W bulb on the way, or pressure control solenoid
valve is burned out.

1) Connect pressure control solenoid valve (1) to battery (2)
setting the 8 — 10 W bulb (4) on the way as shown in the fig-
ure.

2) Check for movement of valve (3) in the direction of arrow “A”.

3) Disconnect pressure control solenoid valve (1) from battery
(2) and check movement of valve (3) in the direction of arrow
“B” as shown in the figure.
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INSTALLATION

Reverse removal procedure to install pressure control solenoid
valve and valve body assembly noting the following points.

e For detail of pressure control solenoid valve installation,
refer to “Valve Body Assembly” in this section.

* For detail of valve body assembly installation, refer to “Unit
Assembly” in this section.

* For detail of installing wire harness for solenoid valves and
sensor, refer to “Unit Assembly” in this section. Use new O-
rings.

¢ For detail of A/T oil pan and oil strainer assembly installation,
refer to “Unit Assembly” in this section. Use new oil pan gas-
ket.

* Pour A/T fluid and check fluid level according to procedure
described in “Fluid Change” in this section.

* Check for fluid leakage after warning up A/T.

Transmission Control Module (TCM)

CAUTION:

TCM consists of highly precise parts, therefore when
handling it, be careful not to expose to excessive shock.
REMOVAL

1) Disconnect negative cable at battery.
2) If the vehicle is equipped with air bag system, disable air bag
system. Refer to “Disabling Air Bag System” in Section 10B.

3) Remove parking brake cover, console box (1) and console
covers (2).

4) Disconnect connectors (3) from TCM (4).

5) Remove TCM (4) by removing its bolts (5).

INSTALLATION

Reverse removal procedure noting the following.
e Connect TCM connectors securely.
* |If the vehicle is equipped with air bag system, be sure to
enable air bag system after TCM is back in place. Refer to
“Enabling Air Bag System” in Section 10B.
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Learning control initialization

1) Remove glove box (1) from instrument panel.
2) Using service wire, connect diagnosis switch terminal (3)
and ground terminal (4) of blue monitor connector (2).

3) Turn ignition switch ON leaving engine OFF.

4) Turn O/D off switch OFF and confirm “O/D OFF” light in com-
bination meter does not light.

5) Shift selector lever to “L” range.

6) With brake pedal and accelerator pedal depressed fully,
repeat turning O/D off switch to ON position and vice versa
for 5 times within 10 seconds to complete memory initializa-
tion.

NOTE:

When initialization is achieved, “O/D OFF” lamp neither
light nor flash unless diagnosis switch terminal is once
disconnected from ground terminal of monitor connec-
tor. If initialization is failed, re-try initializing procedure.
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Brief learning

This method is effective to be learned quickly when learned condition which is suitable for automatic transaxle is
necessary immediately. For example, at the time when shift shock at downshifting 4th gear to 3rd gear or any
upshifting become worse than shift shock before replacing TCM.
1) Turn ignition switch ON, turn O/D off switch OFF and confirm “O/D OFF” light in combination meter does not
light.
2) Start engine and raise transaxle fluid up to normal operating temperature.
3) Start vehicle and repeat kickdown of 4th gear to 3th gear for 10 times each in the vehicle speed ranges
shown below.
e —40 km/h (— 25 mile/h)
* 40 — 50 km/h (25 — 31 mile/h)
* 50 — 65 km/h (31 — 41 mile/h)
* 65—90 km/h (41 — 56 mile/h)
* 90— km/h (56— mile/h) if necessary
4) Referring to “Automatic Gear Shift Diagram” in this section, perform upshifting of 3rd gear to 4th gear for 10
times each in the throttle opening ranges shown below.
*0-20%
* 20-40%
* 40 -60 %
* 60 — 80 % if necessary
¢ 80— 100 % if necessary
5) At “D” range, perform upshifting for 10 times each in the vehicle speed ranges shown below.
* 20 — 55 km/h (12 — 34 mile/h)
* 55 —70 km/h (34 — 44 mile/h)
e 70 — 90 km/h (44 — 56 mile/h)
* 90 — 125 km/h (56 — 78 mile/h) if necessary
e 125 - km/h (78 — mile/h) if necessary
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Transmission Fluid Temperature Sensor
INSPECTION

1) Disconnect negative cable at battery.

2) Lift up vehicle.

3) Remove engine under covers.

4) With engine is cool, remove drain plug and drain A/T fluid.

5) Install drain plug. Refer to “Fluid Change” in this section.

6) Remove A/T oil pan.

7) Remove oil strainer assembly.

8) Remove valve body assembly referring to “Unit Disassem-
bly” in this section.

CAUTION:

When pulling solenoid wire harness out of transaxle
case, take care not to damage transmission fluid temper-
ature sensor at narrow exit of case.

Careless sensor treatment might cause sensor malfunc-
tion.

9) Remove solenoid wire harness (1).

10) Warm up transmission fluid temperature sensor (2). Check
resistance between terminals of valve body harness connec-
tor (1). Thus make sure its resistance decrease as its tem-
perature increase.

Transmission fluid temperature sensor resistance

Temperature Resistance
10 °C (50 °F) 5.8-7.1kQ
110 °C (230 °F) 231 -263 Q
145 °C (293 °F) 105-117Q
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~

Forward

INSTALLATION

Reverse removal procedure to install solenoid wire harness and
valve body assembly noting the following points.
e For details of valve body assembly and their connectors
installation, refer to “Unit Assembly” in this section.
* For details of A/T oil pan installation, refer to “Unit Assembly”
in this section. Use new oil pan gasket.

* Tighten valve body harness connector bolt to specified
torque.

Tightening torque
Valve body harness connector bolt
(a) : 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)

e Pour A/T fluid and check fluid level according to procedure
described in “Fluid Change” in this section.
* Check for fluid leakage after warning up A/T.

Differential Side Oil Seal
REPLACEMENT

1) Lift up vehicle and drain automatic transaxle fluid.

2) Remove drive shaft joints from differential gear of transaxle.
Refer to Section 4A for procedure to disconnect drive shaft
joints.

For differential side oil seal removal, it is not necessary to
remove drive shafts from steering knuckle.

NOTE:

For 4WD model, transaxle is not equipped with differen-
tial right side oil seal.

3) Remove differential side oil seal(s) (1) by using screw driver
or like.
4) Apply grease to new differential side oil seal lip(s) (1).

Grease 99000-25030
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" 5) Install new differential side oil seals (1) by using special tool.

Special tool
(C) : 09944-88220
(D) : 09924-74510

Differential side oil seal installing depth
Right side “a” : 2.6 — 3.6 mm (0.10 - 0.14 in)
Left side “b” : 3.8 — 4.8 mm (0.15-0.19 in)

[A] : Right side for 2WD model only
[B]: Left side

6) Install drive shaft referring to Section 4A.
7) Pour A/T fluid referring to “Fluid Change” in this section.

Shift Lock Solenoid, If Equipped

1) Remove parking brake cover and console box.

2) Replace shift lock solenoid (1).
3) Install covers as they were.

NOTE:

* Check that detent pin (3) is locked at “P” position by
solenoid cam (2).

* Check to confirm that lock plate (2) is pulled in when
ignition key is turned to “ON” and brake pedal is
depressed, so allowing detent pin (3) to be pushed
down.
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Brake Interlock System, If Equipped

Shift lock solenoid control

This system consists of shift lock solenoid control system and
interlock cable control system.

The shift lock solenoid control system is so designed that the
selector lever can not be shifted from “P” range position unless
ignition switch is turned ON and the brake pedal is depressed.
And interlock cable control system is so designed that select lever
cannot be shifted from “P” range position unless ignition switch is
turned to “ACC” or “ON” position. Also, ignition key cannot be
pulled out of key slot unless selector lever is in “P” range.

Shift lock solenoid manual release

Without using brake pedal, shift lock plate be moved by pushing
shift lock solenoid plate (1) with screw driver or like through hole
(2). To shift selector lever from “P” range to any other position,
turn ignition switch to “ACC” or “ON” position.

INSPECTION

1) Check that selector lever cannot be moved to any other
range from “P” range position when ignition switch key is at
“ACC” position, at “LOCK” position or removed from keyhole
of ignition switch, or brake pedal is not depressed.

2) Shift selector lever to “P” range position, release knob button
and check for the following.
* Ignition key can be turned between “LOCK” and “ACC” posi-
tions back and forth and also it can be removed from ignition
switch.
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» With shift lock solenoid cam (1) moved in arrow direction and
ignition key turned to “ACC” position, selector lever can be
shifted from “P” range position to any other range.

* With shift lock solenoid cam (1) moved in arrow direction and
ignition key turned to “LOCK” position, selector lever can not
be shifted from “P” range position to any other range.

* When ignition switch is turned “ON” and brake pedal is
depressed, selector lever can be shifted from “P” range posi-
tion to any other range.

3) With ignition lever shifted to any position other than “P”
range, check that ignition key cannot be turned “LOCK” posi-
tion and it cannot be removed from ignition switch unless it is
at “LOCK” position.

Key Interlock Cable, If Equipped

NOTE:

Don’t bend interlock cable excessively when removing
and installing it, or system will not operate correctly.

REMOVAL

1) If the vehicle is equipped with air bag system, disconnect
negative cable at battery and disable air bag system, refer-
ring to “Disabling Air Bag Systems” in Section 10B.

2) Remove steering column cover.

3) Turn ignition switch to “ACC” position.
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4) Pull out key interlock cable (1) from key cylinder cover (2)
while pressing checkhook with slotted screwdriver (3) or the
like.

5) Turn ignition switch to “LOCK” position.

6) Remove parking brake cover and console box.

7) Detach cable end (1) from interlock cam (2) while pressing
claws (3) of interlock cam boss.
At this time, be careful not to cause damage to its claws.
Detach cable casing cap (4) from selector bracket (5) while
pressing checkhook.

8) Remove interlock cable.

INSTALLATION

1) Lay interlock cable to its original cabling route.
2) Turn ignition switch to “ACC” position.

3) Insert cable casing cap (1) into key cylinder cover (2)
securely.

4) Pull out lock button (1) of selector side cable end (2).

5) Shift selector lever to “N” position.
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NOTE:

If selector lever is in “P” position, shift selector lever
referring to “Shift Lock Solenoid Manual Release” in this
section.

6) Install cable casing cap (3) to selector bracket (4).

7) Connect cable end (1) to interlock cam (2) with ignition
switch turned to “ACC” position.

8) Drive lock button (5) in cable end until it locks cable expan-
sion and contraction.

9) With selector lever set at “P” position, turn ignition key to
“ACC” position and then check for the following conditions.
* With knob button released, ignition key can be turned from
“ACC” position to “LOCK” position.
* With knob button pressed, ignition key cannot be turned from
“ACC” position to “LOCK” position.
10) Install steering column cover.
11) If the vehicle is equipped with air bag system, connect nega-
tive cable at battery and enable air bag system, referring to
“Enabling Air Bag System” in Section 10B.
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Automatic Transmission Assembly

CAUTION:

When transaxle have been replaced, all learned contents, which have been stored in TCM memory by
executing learning control, should be initialized referring to “Learning Control Initialization” in this
section.

Neglecting this initialization may cause excessive shift shock.

Components

3 85 N-m (8.5 kg-
(@/ [!] m om) 3 [!] 85 N-m (8.5 kg-m)

3 [®] 85 N-m (8.5 kg-m)

2

3 [¥] 85 N-m (8.5 kg-m)

/\/
gs[ﬂmmm

(1.0 kg-m)

S

9 [®] 50 N-m (5.0 kg-m)

1. Transaxle housing lower plate 5. Drive plate to torque converter bolt 9. Lower stiffener bolt
2. Transaxle and engine fastening nut 6. Drive plate [A] 4WD model
3. Transaxle and engine fastening bolt . 7. Drive plate bolt [B] 2WD model

: Apply sealant 99000-31230 to thread.

4. Torque converter 8. Lower stiffener m Tightening torque
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DISMOUNTING

1) Disconnect negative cable at battery and transaxle.

2) Disconnect connector for valve body harness, transmission
range sensor, input shaft speed sensor and output shaft
speed sensor/VSS.

3) Undo wiring harness clamps.

4) Disconnect select cable from transaxle.

5) Remove water intake pipe bolts.

6) Remove transaxle and engine fastening bolts.

7) Remove starting motor.

8) Support engine to prevent it from being declined excessively
at removal of mountings.

9) Check around transaxle for any other parts required to be
removed or disconnected for dismounting of transaxle and
remove or disconnect whatever necessary.

10) Drain automatic transaxle fluid.

11) Remove engine under covers.

12) Disconnect fluid cooler hoses.

13) For 2WD model, remove mounting member.

)

14) Remove exhaust No.1 pipe (1).

15) Remove lower stiffener (2).

[A] 4WD model
[B] 2WD model

16) For 4WD model, remove transaxle housing lower plate.
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17) Holding drive plate with a flat head rod or the like (2) against
rotation, remove drive plate to torque converter bolts (1).

18) For 4WD model, remove transfer referring to Section 7D.

19) Using flat head rod or the like (2), pull out drive shaft joints
(1) at differential side so as to release snap ring fitting.
For right side of 4WD model, using plastic hammer, drive out
drive shaft joint (1) so as to release snap ring fitting of joint
spline at intermediate shaft of transfer (3).

20) Remove ball stud bolts and lock nuts from both knuckles and
detach suspension arms and then pull out both drive shaft
joints from differential.

21) For 2WD vehicle, remove engine rear mounting (1) with its
brackets (2).

22) Remove transaxle and engine fastening bolts and nut.
23) Support transaxle with transmission jack.

24) Remove engine LH mounting (1) and its bracket (3).

| 2. Transaxle |
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WARNING:

Be sure to keep transaxle with torque converter horizon-
tal or facing up through out the work. Should it be tilted
with torque converter down, converter may fall off and
cause personal injury.

25) Remove transaxle with torque converter from engine com-
partment.
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REMOUNTING

For remounting, reverse dismounting procedure. Use following
specified torques and note points listed below.

Tightening torque

Transaxle and engine fastening bolts and nut
(a) : 85 N-m (8.5 kg-m, 61.5 Ib-ft)
Drive plate to torque converter bolts
(b) : 19 N-m (1.9 kg-m, 14.0 Ib-ft)
Steering knuckle ball stud lock nuts
(c) : 60 N-m (6.0 kg-m, 43.5 Ib-ft)
Exhaust No.1 pipe to manifold bolts
(d) : 50 N-m (5.0 kg-m, 36.5 Ib-ft)
Exhaust No.2 pipe to No.1 pipe bolts
(e) : 43 N-m (4.3 kg-m, 31.5 Ib-ft)
Engine front mounting nuts

(f) : 45 N-m (4.5 kg-m, 32.5 Ib-ft)
Engine rear mounting nuts

(g) : 45 N-m (4.5 kg-m, 32.5 Ib-ft)
Mounting member bolts

(h) : 55 N-m (5.5 kg-m, 40.0 Ib-ft)
Suspension frame bolts

(i) : 90 N-m (9.0 kg-m, 65.0 Ib-ft)
Engine rear mounting No.2 bracket M10 bolt
(j) : 55 N-m (5.5 kg-m, 40.0 Ib-ft)
Engine rear mounting No.2 bracket M8 bolt
(k) : 25 N-m (2.5 kg-m, 18.0 Ib-ft)
Engine LH mounting No.1 bolt

(1) : 55 N-m 5.5 kg-m, 40.0 Ib-ft)
Engine LH mounting No.2 bolts

(m) : 55 N-m (5.5 kg-m, 40.0 Ib-ft)
Lower stiffener bolts

(n) : 50 N-m (5.0 kg-m, 36.5 Ib-ft)
Ground cable bolt

(0) : 23 N-m (2.3 kg-m, 17.0 |b-ft)

* Push in each drive shaft joint fully so that snap ring engages
with differential gear or intermediate shaft of transfer.

CAUTION:

e Care should be taken not to scratch oil seal lip with
drive shaft while inserting drive shaft joint into tran-
saxle.

* Do not hit drive shaft joint with hammer when install-
ing it.

» Set each clamp for wiring securely.

¢ Adjust select cable.

* Refill fluid and adjust its level at normal operating tempera-
ture.

* Check that engine and transaxle function properly.

* Make sure that these is no evidence of fluid leakage.
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Unit Repair

When repairing automatic transaxle, it is necessary to conduct the on-vehicle test to investigate where the
cause of the trouble lies first.

Then whether overhaul should be done or not is determined. If the transaxle is disassembled without such pre-
liminary procedure, not only the cause of the trouble would be unknown, but also a secondary trouble may occur
and often time would be wasted.

Precautions

As the automatic transaxle consists of high precision component, the following cautions should be strictly
observed when handling its parts in disassembly and reassembly.

Disassembling valve body assembly is prohibited essentially. However, a few parts can be disassembled.
When disassembling valve body component parts, confirm whether their parts are allowed to disassemble or
not referring to “Valve Body Assembly” in this section.

When component part of forward clutch, direct clutch, 2nd brake and/or O/D and 2nd coast brake, namely
clutch disc, brake disc, retaining plate and/or separator plate, have been replaced, all learned contents,
which have been stored in TCM memory by executing learning control, should be initialized referring to
“Learning Control Initialization” in this section.

Make sure to wash dirt off from the transaxle so that no such dirt will enter the transaxle during dismounting
and remounting.

Select a clean place free from dust and dirt for overhauling.

Place a rubber mat on the work bench to protect parts from damage.

Work gloves or shop cloth should not be used. Use a nylon cloth or a paper towel.

When separating the case joint, do not pry with a screwdriver or such but tap with a plastic hammer lightly.
Make sure to wash dirt off from the transaxle so that no such dirt will enter the transaxle during disassembly
and reassembly.

Wash the disassembled parts in ATF (Automatic Transaxle Fluid) or kerosene and confirm that each fluid
passage is not clogged by blowing air into it. But do not use kerosene to wash the discs, resin washers and
rubber parts. Take care not to allow ATF or kerosene to get on your face, etc.

Replace each gasket, oil seal and O-ring with a new one.

Apply ATF to sliding or rotating parts before reassembly.

A new discs should be soaked in ATF at least 2 hours before use.
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Part Inspection and Correction Table

Part Inspect for Correction
Casted part, machined part Small flaw, burr Remove with oil stone.
Deep or grooved flaw Replace part.

Clogged fluid passage

Clean with air or wire.

Flaw on installing surface, residual gasket

Remove with oil stone or replace
part.

Crack Replace part.
Bearing Unsmooth rotation Replace.
Streak, pitting, flaw, crack Replace.
Bushing, thrust washer Flaw, burr, wear, burning Replace.
Oil seal, gasket Flawed or hardened seal ring Replace.
Worn seal ring on its periphery or side Replace.
Piston seal ring, oil seal, gasket, etc. Replace.
Gear Flaw, burr Replace.
Worn gear tooth Replace.
Splined part Burr, flaw, torsion Correct with oil stone or replace.
Snap ring Wear, flaw, distortion Replace.
No interference Replace.
Thread Burr Replace.
Damage Replace.
Spring Settling, sign of burning Replace.
Friction plate Wear, burning, distortion, damaged claw | Replace.
Separator plate, retaining plate | Wear, burning, distortion, damaged claw | Replace.
Sealing surface where lip con- | Flaw, rough surface, stepped wear, foreign | Replace.

tacts

material
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Unit Disassembly

CAUTION:

* Thoroughly clean transaxle exterior before overhauling it.

* Keep working table, tools and hands clean while overhauling.

* Use special care to handle aluminum parts so as not to damage them.
* Do not expose removed parts to dust. Keep them always clean.

Components

NOTE:

Oil pump assembly, direct clutch assembly, forward and reverse clutch assembly, 2nd brake piston
assembly, O/D and 2nd coast brake piston and return spring, differential assembly, countershaft
assembly and valve body assembly are not shown in figure below.

For the detail of these components, refer to “Disassembly/Assembly of Subassembly” in this section.
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Torque converter 34. A/T fluid drain plug 67. 2nd brake separator plate
Torque converter housing 35. Manual select lever 68. 2nd brake return spring subassembly
: Apply sealant 99000-31230 to mating
surface to transaxle case.
3. Oil strainer assembly 36. Lock washer 69. Front sun gear thrust bearing race
8 : Replace oil strainer when overhaul-
ing.
4. Parking lock pawl shaft 37. Transmission range sensor 70. Front planetary sun gear
5. Parking lock pawl 38. Cooler check valve 71. Planetary gear thrust bearing
6. Parking lock pawl return spring 39. Spring 72. One-way clutch No.1 assembly
7. Parking lock pawl! rod 40. Transaxle case plug 73. Rear planetary sun gear subassem-
bly
8. Parking lock pawl! bracket 41. Fluid filler tube 74. Rear sun gear thrust bearing race
9. Manual detent spring 42. Fluid level gauge 75. Rear sun gear thrust bearing
10. Manual valve lever 43. Fluid cooler inlet pipe 76. Forward clutch hub
11. Manual valve lever pin 44. Fluid cooler outlet pipe 77. Intermediate shaft thrust bearing race
12. Manual shift shaft 45. 2nd brake gasket 78. Intermediate shaft thrust bearing
f 13. Manual shift shaft oil seal 46. Brake drum gasket 79. 2nd brake piston snap ring
: Apply grease 99000-25030 to oil seal
lip.
f 14. Differential side oil seal 47. Fluid outlet union 80. O/D and 2nd coast brake retaining
: Apply grease 99000-25030 to oil seal plate snap ring
lip.
15. Torque converter housing plug 48. Reduction drive gear nut 81. O/D and 2nd coast brake retaining
o : After tightening nut so as rota- plate
tional torque of reduction drive gear
to be in specified value, caulk nut
securely.
16. Lubrication LH tube 49. Reduction drive gear 82. O/D and 2nd coast brake disc
17. Lubrication RH tube 50. Planetary ring gear subassembly 83. O/D and 2nd coast brake separator
plate
18. Fluid reservoir RH plate 51. Breather hose 84. O/D and 2nd coast brake rear plate
19. Input shaft front thrust bearing 52. Breather union 85. Rear cover seal ring
20. Input shaft rear thrust bearing 53. Input shaft speed sensor 86. Reverse clutch drum thrust bearing
21. Input shaft rear thrust bearing race 54. Valve body harness 87. Rear cover plug
22. Direct clutch hub 55. 1stand reverse brake piston - 88. Transaxle rear cover
: Apply sealant 99000-31230 to mat-
ing surface.
23. Lubrication tube clamp 56. O-ring 89. Harness bracket
24. Fluid reservoir LH plate 57. 1stand reverse brake return spring 90. Select cable clamp
subassembly
25. Governor apply No.2 gasket 58. 1stand reverse brake disc 91. Governor apply No.1 gasket
26. Automatic transaxle case 59. 1stand reverse brake separator 92. Output shaft speed sensor/VSS
plate
27. Accumulator piston O-ring 60. 1stand reverse brake retaining 93. One-way clutch outer race retainer
plate
28. Accumulator spring 61. 1stand reverse brake snap ring 94. Select cable bracket
29. C2 accumulator piston 62. Planetary gear assembly 95. Engine mounting LH bracket
30. C1 accumulator piston f 63. Planetary carrier thrust washer @ Do not reuse.
: Apply grease 99000-25030 to
slide contact face.
31. B1 accumulator piston 64. One-way clutch No.2 assembly . Apply automatic transaxle fluid.
32. Oil pan gasket 65. 2nd brake retaining plate [!] Tightening torque
33. Oil pan 66. 2nd brake disc
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DISASSEMBLY

CAUTION:

Remove torque converter as much straight as possible.
Leaning it may cause to damage oil seal lip.

1) Remove torque converter (1).

2) Remove engine mounting LH bracket (1).

3) Remove manual select lever (1).

4) Uncaulk lock washer (1), then remove lock nut (2) and lock
washer (1).
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5) Remove transmission range sensor (1).

6) Remove input shaft speed sensor (1) and output shaft speed
sensor/VSS (2).
7) Remove select cable clamp (3).

8) Remove select cable bracket (1).

9) Remove fluid cooler pipes (1) and fluid cooler pipe unions

(2).
10) Remove fluid level gauge (3) and fluid filler tube (4).

NOTE:

¢ For removal of oil pan, do not turn transaxle over as
this will contaminate valve body with foreign materials
in bottom of oil pan.

* When removing oil pan, tap around it lightly with plas-
tic hammer. Do not force it off by using screwdriver or
the like.

11) Remove oil pan (1) and oil pan gasket (2).
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12) Remove oil strainer assembly (1).

13) Disconnect connectors from solenoid valves, and transmis-
sion fluid temperature sensor (1).

CAUTION:

Be careful not to let manual valve fall off when removing
valve body assembly.

NOTE:
There are five kinds of bolts fixing valve body assembly

Bolt A
Bolt B
Bolt C
Bolt D
Bolt E

S E R R

14) Remove valve body assembly bolts.

15) Remove manual valve rod (1) from manual valve lever (2),
then remove valve body assembly (3).
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CAUTION:

When pulling valve body harness (1) out of transaxle
case, take care not to damage transmission fluid temper-
ature sensor (2) at narrow exit of case.

Careless sensor treatment might cause sensor malfunc-
tion.

16) Remove valve body harness (1).

17) Remove governor apply No.1 gasket (1).

18) Remove cooler check valve (1) and spring (2).
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NOTE:

Do not push accumulator pistons with fingers or any-
thing before removing them. Pushing them may cause
compressed fluid in accumulator to spew out of hole and
get to your face and clothes.

19) Remove accumulator pistons and springs.
To remove C2 (1), C1 (2) and B1 (3) accumulator pistons
and springs, position rag on pistons to catch each piston. To
remove pistons, force low-pressure compressed air (1kg/

cm?, 15 psi, 100 kPa, max) into hole (4) as shown in figure,
and pop each piston into rag.

20) Remove transaxle case plug (1).
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21) Remove harness bracket (2) and torque converter housing
bolts.

22) Remove torque converter housing (1) while tapping around it
lightly with plastic hammer.

23) Remove breather hose (1).
24) Remove breather union (2).

25) Measure input shaft thrust play.
Apply dial gauge onto input shaft end (1) and measure thrust
play of input shaft.

Special tool
(A) : 09900-20607
(B) : 09900-20701

Input shaft thrust play : 0.3 — 0.9 mm (0.012 — 0.035 in.)

When input shaft thrust play is out of specification, select input
shaft front thrust bearing with proper thickness from among the
list below and replace it.

Available input shaft front thrust bearing thickness
0.8, 1.4 mm (0.032, 0.055 in.)

26) Remove oil pump assembly (1).
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27) Remove direct clutch assembly (1).

28) Remove input shaft front thrust bearing (1).

NOTE:

If input shaft front thrust bearing is not found, it may
have been taken out with oil pump assembly.

29) Remove input shaft rear thrust bearing (1) and thrust bearing
race (2).

NOTE:

If input shaft rear thrust bearing is not found, it may have
been taken out with direct clutch assembly.

30) Remove direct clutch hub (1).

31) Remove differential assembly (1) and counter shaft assem-
bly (2).
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32) Remove governor apply No.2 gasket (1).

33) Remove fluid reservoir LH plate (1).

34) Turn over transaxle and remove rear cover assembly (1).

35) Remove reverse clutch drum thrust bearing (1).

NOTE:

If reverse clutch drum thrust bearing is not found, it may
have been taken out with rear cover assembly.
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36) Remove 2nd brake gasket (1).

37) Measure O/D and 2nd coast brake piston stroke.

* Measure dimension “a” from mating surface of transaxle
case to O/D and 2nd coast brake rear plate (1) using
straightedge and micrometer caliper.

¢ Measure dimension “b” from O/D and 2nd coast brake piston
(2) to rear cover assembly mating surface using straightedge
and micrometer caliper.

¢ Calculate piston stroke from measured value of dimensions
“a” and “b”.

* Piston stroke = “a” — “b”

O/D and 2nd coast brake piston stroke

Standard : 0.65 — 1.05 mm (0.026 — 0.041 in.)

If piston stroke exceeds specification above, inspect and replace
plates and discs.

CAUTION:

When brake disc, retaining plate, separator plate and/or
rear plate of O/D and 2nd coast brake have been
replaced, all learned contents, which have been stored in
TCM memory by executing learning control, should be
initialized referring to “Learning Control Initialization” in
this section.

Neglecting this initialization may cause excessive shift
shock.

38) Remove forward and reverse clutch assembly (1).
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39) Remove intermediate shaft thrust bearing front race (1),
thrust bearing (2) and rear race (3) from forward and reverse
clutch assembly (4).

NOTE:

If intermediate shaft thrust bearing and/or races are not
found on forward and reverse clutch assembly, they may
have been left in transaxle.

40) Remove O/D and 2nd coast brake rear plate (1), discs (2),
separator plate (3) and retaining plate (4).

41) Remove forward clutch hub (1).

42) Remove rear sun gear thrust bearing (1) from forward clutch
hub (2).

NOTE:

If rear sun gear thrust bearing is not found on forward
clutch hub, it may have been left in transaxle.

43) Remove rear sun gear thrust bearing race (1).
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44) Remove rear planetary sun gear subassembly (1) and one-
way clutch No.1 assembly (2).

45) Remove planetary gear thrust bearing (1).

NOTE:

If planetary gear thrust bearing is not found on one-way
clutch No.1 assembly, it may have been left in transaxle.

46) Remove one-way clutch No.1 assembly (2) from rear plane-
tary sun gear subassembly (3).

47) Remove planetary carrier thrust washer (1).

48) Remove O/D and 2nd coast brake retaining plate snap ring

(1)

49) Remove front planetary sun gear (1).



7B1-136 AUTOMATIC TRANSAXLE

50) Remove front sun gear thrust bearing race (2) from front
planetary sun gear (1).

51) Before disassembling 2nd brake piston assembly (4), check
2nd brake piston stroke by measuring clearance between
2nd brake separator plate (1) and piston (2) with feeler
gauge (3).

If clearance, that is, piston stroke is out of specification,
replace brake discs and plates with new ones.

2nd brake piston stroke
“a”: 0.40 - 1.25 mm (0.016 — 0.049 in.)

CAUTION:

When brake disc, retaining plate and/or separator plate of
2nd brake have been replaced, all learned contents,
which have been stored in TCM memory by executing
learning control, should be initialized referring to “Learn-
ing Control Initialization” in this section.

Neglecting this initialization may cause excessive shift
shock.

CAUTION:

Do not press 2nd brake piston assembly in over 0.4 mm
(0.016 in.).

Excessive compression may cause damage to piston
assembly, return spring, plates and/or discs.

52) Using special tool and hydraulic press, remove 2nd brake
piston snap ring (1).

Special tool
(A) : 09926-96050
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53) Remove 2nd brake piston assembly (1).

54) Remove 2nd brake return spring subassembly (1).

55) Remove 2nd brake separator plates (1) discs (2) and retain-

ing plate (3).

56) Remove brake drum gasket (1).

57) Remove one-way clutch outer race retainer (1).
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58) Check one-way clutch No.2 as follows.
* Ensure planetary carrier (1) rotates only in counterclockwise
direction “A”, never in clockwise direction “B”.
¢ If the planetary carrier rotates both ways or does not rotate
either way, one-way clutch No.2 assembly will need to be
replaced with new one-way clutch No.2 assembly.

59) Remove one-way clutch No.2 assembly (1).

60) Remove planetary gear assembly (1).

61) Measure 1st and reverse brake piston stroke
* Using special tool, measure 1st and reserve brake piston

stroke when compressed air (400 — 800 kPa, 4 — 8 kg/cm?,
57 — 113 psi) is blown through oil hole.

Special tool

(A) : 09900-20607
(B) : 09900-20701
(C) : 09952-06020

1st and reverse brake piston stroke
Standard : 0.79 — 1.49 mm (0.031 — 0.059 in.)

If piston stroke exceeds specified value, disassemble, inspect
and replace discs and plates.
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CAUTION:

Do not press 1st and reverse brake return spring subas-
sembly in over 0.8 mm (0.031 in.).

Excessive compression may cause damage to return
spring subassembly, discs, plates and/or piston.

62) Remove snap ring while the 1st and reverse brake piston
return springs are compressed using special tool and
hydraulic press.

Special tool
(A) : 09926-97620

63) Remove 1st and reverse brake retaining plate, discs and
separator plates.

64) Remove 1st and reverse brake return spring subassembly

(1).

65) Turn over transaxle and uncaulk reduction drive gear nut (1).

CAUTION:

¢ [t is recommended that this operation should be car-
ried out on rubber mat to prevent damaging transaxle
case.

* Never reuse removed nut.

66) Secure reduction drive gear (1) with parking lock pawl, then
remove reduction drive gear nut.
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67) Using special tools and hydraulic press, remove planetary
ring gear subassembly (1).

Special tool
(A) : 09913-84510
(B) : 09923-78210

CAUTION:

Do not reuse planetary ring gear subassembly. Other-
wise it may cause damage to planetary gear unit and/or
reduction gears.

68) Remove parking lock pawl shaft, then spring (2) and parking
lock pawl (1).

CAUTION:

Screw 3 bolts into reduction drive gear uniformly, or
reduction drive gear, bearing and transaxle case may be
damaged.

69) Screwing 3 bolts (1), remove reduction drive gear (2).

Bolt Length
1 30 mm (1.20in.)
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70) Blowing compressed air from oil hole of oil pump, remove
1st and reverse brake piston (1).

71) Remove parking lock pawl bracket (1).

72) With slotted screw driver, cut and unfold manual valve lever
spacer (1) and proceed to remove manual valve lever
spacer.

73) Using spring pin remover with 3 mm (0.12 in.) in diameter
and hammer, drive out manual valve lever pin (1).
74) Remove manual shift shaft (2).

75) Remove parking lock pawl rod (2) from manual valve lever

(1).
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76) Remove manual detent spring (1).

77) Remove manual shift shaft oil seal (1).
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INSPECTION
Brake discs

Dry and inspect them for pitting, burn flaking, significant wear,
glazing, cracking, charring and chips or metal particles imbedded
in lining.
If discs show any of the above conditions, replacement is
required.

NOTE:

* If disc lining is exfoliated or discolored, replace all
discs.

* Before assembling new discs, soak them in A/T fluid
for at least two hours.

Brake separator plates and retaining plates

Dry plates and check for discoloration. If plate surface is smooth
and even color smear is indicated, plate should be reused. If
severe heat spot discoloration or surface scuffing is indicated,
plate must be replaced.

Brake return spring subassembly

Measure brake return springs.

Free length of 1st & reverse brake return spring
“a” : 21.71 mm (0.855 in.)

Free length of 2nd brake return spring
“a” : 15.85 mm (0.624 in.)

NOTE:

* Do not apply excessive force when measuring spring
free length

¢ Perform measurement at several points.

Evidence of extreme heat or burning in the area of clutch may
have caused springs to take heat set and would require their
replacement.
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One-way clutch No.1 assembly

1) Install one-way clutch No.1 assembly (2) to rear planetary
sun gear subassembly (1).

2) Securing rear planetary sun gear subassembly, ensure that
one-way clutch No.1 assembly rotates only in one direction.
If the one-way clutch rotates in both directions or it does not
rotate in either direction, replace it with new one.

Disassembly/Assembly of Subassembly

CAUTION:

* Keep component parts in group for each subassembly and avoid mixing them up.

* Clean all parts with cleaning solvent thoroughly and air dry them.

* Use kerosene or automatic transaxle fluid as cleaning solvent.

* Do not use wiping cloths or rags to clean or dry parts.

* All oil passages should be blown out and checked to make sure that they are not obstructed.

* Keep face and eyes away from solvent spray while air blowing parts.

* Check mating surface for irregularities and remove them, if any, and clean it again.

* Soak new clutch discs and brake discs in transaxle fluid for at least 2 hours before assembly.

* Replace all gaskets and O-ring with new ones.

* Apply automatic transaxle fluid to all O-rings.

* When installing seal ring, be careful so that it is not expanded excessively, extruded or caught.

* Replace oil seals that are removed and apply grease to their lips.

» Before installing, be sure to apply automatic transaxle fluid to sliding, rolling and thrusting surface
of all component part. Also after installation, make sure to check each part for proper operation.

e Always use torque wrench when tightening bolts.
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Oil pump assembly

5 6
4
€3 1+ Aow
E 1. Oil seal 7. Oil pump subassembly bolts
: Apply grease 99000-25030 to oil seal lip.
2. O-ring . Apply automatic transaxle fluid.
3. Oil pump body [!] Tightening torque
4. Oil pump driven gear @ Do not reuse.
5. Oil pump drive gear
6. Stator shaft assembly

DISASSEMBLY

1) Remove O-ring from pump body.
2) Remove 8 oil pump subassembly bolts (1) and stator shaft
assembly (2).
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3) Remove oil seal (1) using special tool.

Special tool
(A) : 09913-50121

| 2. Oil pump body |

INSPECTION

1) Check body clearance of driven gear.
Push driven gear to one side of body Using feeler gauge,
measure clearance between driven gear and body.
If clearance exceeds its standard value, replace oil pump
assembly.

Clearance between oil pump driven gear and oil pump
body
Standard : 0.1 — 0.17 mm (0.0039 — 0.0067 in.)

1. Oil pump driven gear
2. Oil pump body

2) Check tip clearance between drive and driven gear.
Using a feeler gauge, measure clearance between drive and
driven gear tips.
If clearance exceeds its standard value, replace oil pump
assembly.

Tip clearance between oil pump drive gear and oil pump
driven gear
Standard : 0.07 — 0.15 mm (0.0028 — 0.0059 in.)

1. Oil pump driven gear
2. Oil pump drive gear

3) Check side clearance of both gears.
Using straightedge (1) and feeler gauge (2), measure side
clearance between gears and pump body.
If clearance exceeds its standard value, replace oil pump
assembly.

Side clearance between gears and oil pump body
Standard : 0.02 — 0.05 mm (0.0008 — 0.0019 in.)
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4) Using special tool, measure stator shaft bush bore.
If measured stator shaft bush bore is out of specifications,
replace oil pump assembly with new one.

Special tool
(A) : 09900-20605

Stator shaft bush bore
Standard : 18.424 — 18.450 mm (0.7254 — 0.7264 in.)

| 1. Stator shaft bush |

L.

5) Install direct clutch assembly (1) to stator shaft assembly (2),
then ensure that direct clutch assembly turns smoothly.
If unsmooth rotation or noise are found in oil pump assem-
bly, replace oil pump assembly with new one. This check
should also be done to input shaft assembly and replace
input shaft assembly if necessary.

6) Using special tool, measure oil pump body bush bore.

Special tool
(A) : 09900-20605

Oil pump body bush bore
Standard : 38.113 — 38.138 mm (1.5005 — 1.5015 in.)

If measured oil pump body bush bore is out of specifications,
replace oil pump assembly with new one. Torque converter also
needs to be checked. Replace torque converter, if necessary.

| 1. Oil pump body bush |

ASSEMBLY

1) Install new oil pump body oil seal (1).
Use special tool and hammer to install it, and then apply
grease to its lip.

Special tool
(A) : 09913-85210

“A” : Grease 99000-25030

| 1. Oil pump body |

2) Install driven gear and drive gear to oil pump body after
applying A/T fluid.



7B1-148 AUTOMATIC TRANSAXLE

3) Install stator shaft assembly to oil pump body and tighten 8
pump subassembly bolts (1) to specification.

Tightening torque
Oil pump subassembly bolts
(a) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)

4) After applying A/T fluid to new O-ring, install it to oil pump
body.

CAUTION:
Do not damage oil seal with slotted screw driver.

5) Check drive gear for smooth rotation by using slotted screw
driver.

1. Oil pump assembly
2. Slotted screw driver
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Direct clutch assembly

10 el

1. Input shaft front thrust bearing 8. Shaft snap ring
2. Input shaft seal ring 9. Direct clutch separator plate
3. Input shaft subassembly 10. Direct clutch disc
4. Inner O-ring 11. Direct clutch retaining plate
5. Direct clutch piston 12. Plate snap ring
6. Outer O-ring Apply automatic transaxle fluid.
7. Direct clutch return spring subassembly @ Do not reuse.
CAUTION:

Neglecting this initialization may cause excessive shift shock.

When clutch disc, retaining plate and/or separator plate of direct clutch have been replaced, all
learned contents, which have been stored in TCM memory by executing learning control, should be
initialized referring to “Learning Control Initialization” in this section.
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PRELIMINARY CHECK

1) Install direct clutch assembly (1) to oil pump assembly (2),
blow in air (400 — 800 kPa, 4 — 8 kg/cm?, 57 — 113 psi)
through oil hole (3) of oil pump assembly with special tool
attached on upper surface of direct clutch piston, and mea-
sure piston stroke of direct clutch.

Special tool
(A) : 09900-20607
(B) : 09900-20701

Direct clutch piston stroke : 0.4 — 0.7 mm (0.016 — 0.027
in.)
If piston stroke exceeds specified value, disassemble, inspect
and replace inner parts.
DISASSEMBLY

1) Remove plate snap ring (1), then remove direct clutch retain-
ing plate, discs and separator plates.

CAUTION:

Do not press direct clutch return spring subassembly in
over 0.7 mm (0.027 in.).

Excessive compression may cause damage to direct
clutch return spring subassembly and/or piston.

2) Using special tool and hydraulic press, remove shaft snap
ring (1).
Special tool
(A) : 09926-98310

3) Remove direct clutch return spring assembly(2).

4) Using a finger to block oil hole (1), apply compressed air

(400 — 800 kPa, 4 -8 kg/cm2, 57 — 113 psi) to opposite hole,
which will assist in removal of the clutch piston.
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5) Remove outer O-ring (1).

| 2. Direct clutch piston |

6) Remove inner O-ring (2).

| 1. Input shaft subassembly |

7) Remove input shaft seal rings (1).

INSPECTION
Clutch discs, plates and retaining plate

Check that sliding surfaces of discs, separator plates and retain-
ing plate are not worn hard or burnt. If necessary, replace.

NOTE:

e If disc lining is exfoliated or discolored, replace all
discs.

¢ Before assembling new discs, soak them in A/T fluid
for at least two hours.
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Direct clutch return spring subassembly

Measure free length of direct clutch return spring.

Free length of direct clutch return spring
“a” : 36.04 mm (1.419in.)

NOTE:

* Do not apply excessive force when measuring spring
free length.
* Perform measurement at several points.

Direct clutch piston

Shake direct clutch piston lightly and check that check ball (1) is

not stuck. Blow in low-pressure air (Max 100 kPa, 1 kg/cm2, 15
psi) to check ball to check that there is no air leakage.

ASSEMBLY

Reverse disassembly procedure for assembly, noting the follow-
ing points.
* Use new seal ring and O-ring. Apply A/T fluid before installa-
tion.

* Do not damage direct clutch return spring subassembly (1)
and piston by pressing in direct clutch return spring subas-
sembly passing through its original installing position over
0.7 mm (0.027 in.).

Special tool
(A) : 09926-98310

e Apply A/T fluid to direct clutch separator plates (4), discs (3)
and retaining plate (2).

e |nstall direct clutch separator plates (4) discs (3) retaining
plate (2) and snap ring (1) to input shaft subassembly.
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* Install plate snap ring so that its both ends would be posi-
tioned in correct locations as shown in figure.

[A] Correct
[B] Incorrect

¢ After assembly, measure direct clutch piston stroke.

Special tool
(A) : 09900-20607
(B) : 09900-20701

(A) i ' Direct clutch piston stroke : 0.4 — 0.7 mm (0.016 — 0.027
"J in.)
(3]
) When piston strike is out of specification, select direct clutch

. ‘ retaining plate with suitable thickness from among the list below
and replace it.

Available direct clutch retaining plate thickness

\\\ Thickness Identification mark
\ \ 3.0 mm (0.118 in.) 1
2 : 3.2 mm (0.126 in.) 2
3.4 mm (0.134in.) 3

1. Direct clutch assembly
2. Oil pump assembly
3. Oilhole
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Forward and reverse clutch assembly

1. Forward clutch balancer 11. Reverse clutch separator plate
2. Forward clutch return spring subassembly 12. Reverse clutch disc
3. Forward clutch piston 13. Forward clutch plate snap ring
4. Forward clutch piston O-ring 14. Forward clutch retaining plate
5. Forward clutch drum 15. Forward clutch disc
6. Forward clutch drum O-ring 16. Forward clutch separator plate
7. Intermediate shaft subassembly 17. Balancer snap ring
8. Inter mediate shaft seal ring . Apply automatic transaxle fluid.
9. Reverse clutch plate snap ring @ Do not reuse.

10. Reverse clutch retaining plate

CAUTION:

When clutch disc, retaining plate and/or separator plate of forward clutch have been replaced, all
learned contents, which have been stored in TCM memory by executing learning control, should be
initialized referring to “Learning Control Initialization” in this section.

Neglecting this initialization may cause excessive shift shock.
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PRELIMINARY CHECK

1) Install forward and reverse clutch assembly (1) to transaxle
rear cover (2), blow in compressed air (400 — 800 kPa, 4 — 8

® kg/em?, 57 — 113 psi) through oil hole (4) of transaxle rear
3 = cover with the special tool attached on the upper surface of
reverse clutch retaining plate (3), and measure reverse
(®) clutch piston stroke.
/ S If piston stroke exceeds specified value, disassemble,
; N inspect and replace inner parts.
SN \ Special tool
2 S o\ (A) : 09900-20607

(B) : 09900-20701

Reverse clutch piston stroke : 0.86 — 1.26 mm (0.034 —
0.050 in.)

2) Blow compressed air (400 — 800 kPa, 4 —8 kg/cmz, 57-113
psi) through oil hole (1) of transaxle rear cover with the spe-
cial tool attached on the upper surface of forward clutch
retaining plate, and measure forward clutch piston stroke.

If piston stroke exceeds specified value, disassemble,
inspect and replace inner parts.

Special tool

(A) : 09900-20607
(B) : 09900-20701
(C) : 09952-06020

Forward clutch piston stroke : 1.30 — 1.50 mm (0.051 —
0.059 in.)

DISASSEMBLY

1) Remove reverse clutch plate snap ring (1) and take out
reverse clutch retaining plate, discs and separator plates
from intermediate shaft subassembly.

2) Remove forward clutch plate snap ring (1) and take out for-
ward clutch retaining plate, discs and separator plates from
forward clutch drum.
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CAUTION:

Do not press forward clutch return spring subassembly
in over 1.5 mm (0.059 in.).

Excessive compression may cause damage to return
spring subassembly and/or balancer.

3) Remove balancer snap ring by using special tool and
hydraulic press.
4) Remove forward clutch balancer (1).

Special tool
(A) : 09926-97610

5) Remove forward clutch return spring subassembly (1).

| 2. Intermediate shaft subassembly |

6) Install intermediate shaft subassembly (1) to transaxle rear
cover (2). Apply compressed air (400 — 800 kPa, 4 — 8 kg/

cm?, 57 — 113 psi) to oil hole (3) of transaxle rear cover to
remove forward clutch piston (4).

7) Apply compressed air (400 — 800 kPa, 4 — 8 kg/cm?, 57 —
113 psi) to oil hole (1) of transaxle rear cover to remove for-
ward clutch drum (2).
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8) Remove forward clutch piston O-ring (1) from intermediate
shaft subassembly (2).

9) Remove forward clutch drum O-ring (1) from forward clutch
drum (2).

10) Remove intermediate shaft seal ring (1) from intermediate
shaft subassembly (2).

INSPECTION
Clutch discs, separator plates and retaining plate

Check that sliding surfaces of discs, separator plates and retain-
ing plate are not worn hard or burnt. If necessary, replace.

NOTE:

e If disc lining is exfoliated or discolored, replace all
discs.

¢ Before assembling new discs, soak them in A/T fluid
for at least two hours.
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Forward clutch return spring subassembly

Measure free length of forward clutch return spring.

Free length of forward clutch return spring
: 23.04 mm (0.907 in.)

NOTE:

* Do not apply excessive force when measuring spring
free length.
* Perform measurement at several points.

Forward clutch piston lip and forward clutch balancer lip

Check each lip for wear, deformation, cut, and/or hardening. If
necessary, replace.

Forward clutch drum lip

Check each lip for wear, deformation, cut, and/or hardening. If
necessary, replace.

ASSEMBLY

Reverse disassembly procedure for assembly, noting the follow-
ing points.
» Before assembling, apply automatic transaxle fluid to com-
ponent parts.
* Replace O-rings and seal ring with new ones.

* Do not damage forward clutch return spring subassembly
and balancer by pressing in forward clutch return spring sub-
assembly passing through its original installing position over
1.5 mm (0.059 in.).

Special tool
(A) : 09926-97610
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4¥_ e Apply A/T fluid to forward clutch separator plates (1), discs
3 (2) and retaining plate (3).

e Install forward clutch separator plates (1), discs (2) and

retaining plate (3), then snap ring (4) to forward clutch drum.

‘\\‘\IIII
\\V/

* Install forward clutch plate snap ring so that its both ends
would be positioned in correct locations as shown in figure.

[A] Correct
[B] Incorrect
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* Measure forward clutch piston stroke in the same manner as
“Preliminary Check’.

Special tool

(A) : 09900-20607
(B) : 09900-20701
(C) : 09952-06020

Forward clutch piston stroke : 1.30 — 1.50 mm (0.051 —
0.059 in.)

When piston stroke is out of specification, select forward clutch
retaining plate with proper thickness from among the list below
and replace it.

Available forward clutch retaining plate thickness

Thickness Identification mark
3.0 mm (0.118 in.) 1
3.1 mm (0.122 in.)
3.2 mm (0.126 in.)
3.3 mm (0.130 in.)
3.4 mm (0.134in.)
3.5mm (0.138in.)
3.6 mm (0.142 in.)

AN WO O

e Apply A/T fluid to reverse clutch separator plate (1) disces
(2) and retaining plate (3).

e |nstall reverse clutch separator plate (1) disces (2) retaining
plate (3) and then snap ring (4) to intermediate shaft subas-
sembly.
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* Install reverse clutch plate snap ring so that its both ends
would be positioned in correct locations as shown in figure.

[A]: Correct
[B]: Incorrect

¢ Measure reverse clutch piston stroke in the same manner as
“Preliminary Check”.

Special tool
(A) : 09900-20607
(B) : 09900-20701

Reverse clutch piston stroke : 0.86 — 1.26 mm (0.034 —
0.050 in.)

When piston stroke is out of specification, select reverse clutch

retaining plate with proper thickness from among the list below
and replace it.

Available reverse clutch retaining plate thickness

Thickness Identification mark
3.0 mm (0.118 in.) 1
3.2 mm (0.126 in.) 2
3.4 mm (0.134in.) 3
3.6 mm (0.142 in.) 4
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2nd brake piston assembly

Q(a Q}
. .8

1. 2nd brake cylinder 4. Outer O-ring

2. 2nd brake piston Apply automatic transaxle fluid.

3. Inner O-ring @ Do not reuse.
DISASSEMBLY

1) Apply compressed air (400 — 800 kPa, 4 — 8 kg/cm?, 57 —
113 psi) to oil hole (1) of 2nd brake cylinder (3) to remove
2nd brake piston (2).

2) Remove inner O-ring (1) and outer O-ring (2).
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ASSEMBLY

Reverse disassembly procedure for assembly, noting the follow-
ing points.
* Use new O-rings. Apply A/T fluid to the O-rings, before
installation.

* Install 2nd brake piston (1) to which A/T fluid is applied to
2nd brake cylinder (2).
Do not damage O-ring when installing 2nd brake piston.




7B1-164 AUTOMATIC TRANSAXLE

Transaxle rear cover and O/D and 2nd coast brake piston assembly

CN= .8

8 [!] 7.5 N'm (0.75 kg-m)

Snap ring

. Transaxle rear cover

O/D and 2nd coast brake return spring subassembly

7
8. Rear cover plug

O/D and 2nd coast brake piston front O-ring

9. Rear cover plug O-ring

Eal RSN

O/D and 2nd coast brake piston rear O-ring

Apply automatic transaxle fluid.
FLD|

O/D and 2nd coast brake piston

@ Do not reuse.

Rear cover seal ring

[!] Tightening torque

DISASSEMBLY

CAUTION:

Do not press O/D and 2nd coast brake return spring sub-
assembly in over 1.0 mm (0.039 in.).

Excessive compression may cause damage to O/D and
2nd coast brake return spring subassembly and/or pis-
ton.

1) Remove snap ring by using special tools and hydraulic
press.

Special tool
(A) : 09926-96030
(B) : 09946-06710

2) Remove O/D and 2nd coast brake return spring assembly.

| 1. Transaxle rear cover |
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3) Apply compressed air (400 — 800 kPa, 4 — 8 kg/cm2, 57 -
113 psi) to oil hole (2) of transaxle rear cover (1) to remove
O/D and 2nd coast brake piston.

4) Remove O/D and 2nd coast brake piston front O-ring (1) and
rear O-ring (2).

n

5) Remove rear cover seal rings (1).

6) Remove rear cover plugs (1).
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INSPECTION
O/D and 2nd coast blake return spring subassembly

Measure free length of O/D and 2nd coast blake return spring.

Free length of O/D and 2nd coast blake return spring
“a” : 18.99 mm (0.748 in.)

NOTE:

* Do not apply excessive force when measuring spring
free length.
¢ Perform measurement at several points.

Transaxle rear cover bush

7) Measure transaxle rear cover bush bore by using special
tool.

Special tool
(A) : 09900-20605

Transaxle rear cover bush bore
Standard : 13.94 — 14.00 mm (0.549 — 0.551 in.)

If measured transaxle rear cover bush bore is out of specifica-
tions, replace transaxle rear cover with new one. In replacement,
intermediate shaft subassembly also needs to be checked.
Replace intermediate shaft subassembly, if necessary.

ASSEMBLY

Reverse disassembly procedure for assembly, noting the follow-
ing points.
* Use new seal rings and O-rings. Apply A/T fluid to seal rings
and O-rings before installation.
* Tighten rear cover plugs to specified torque.

Tightening torque
Rear cover plugs : 7.5 N-m (0.75 kg-m, 5.5 Ib-ft)

 Before installing rear cover seal ring, apply A/T fluid to ring.
First, tighten seal ring to 5 mm (0.197 in.), then install seal
ring.

* Do not open rear cover seal ring too wide to attach.

| 1. Transaxle rear cover |
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* Do not damage O/D and 2nd coast brake return spring sub-
assembly and piston by pressing in O/D and 2nd coast brake
return spring subassembly passing through its original
installing position over 1.0 mm (0.039 in.).

Special tool
(A) : 09926-96030
(B) : 09946-06710

| 1. Transaxle rear cover |

Differential Assembly

6 m 78 N-m (7.8 kg-m)

1. Differential side RH bearing Side bearing cup

2. Output shaft speed sensor/VSS drive gear Differential side LH bearing

3. Differential case subassembly Apply automatic transaxle fluid.

4. Final gear Tightening torque

5. Side bearing shim Do not reuse.

XIICILE I

6. Final gear bolt
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DISASSEMBLY

1) Remove final gear bolts (1), and then final gear (2).

2) Remove differential side RH bearing by using special tools.

Special tool

(A) : 09926-37610

(B) : 09926-37610-001
(C) : 09926-37610-003
(D) : 09926-47610-002

3) Remove output shaft speed sensor/VSS drive gear (1).

| 2. Differential case subassembly |

4) Remove differential side LH bearing by using special tools.

Special tool

(A) : 09926-37610

(B) : 09926-37610-001
(C) : 09926-37610-003
(D) : 09926-37610-002
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INSPECTION

1) Hold differential case subassembly with soft jawed vice and
set special tools as shown.

Special tool
(A) : 09900-20607
(B) : 09900-20701

2) Measure differential gear thrust play.

Differential gear thrust play:
0.05 — 0.20 mm (0.002 - 0.008 in.)

3) If thrust play is out of specification, replace differential case
subassembly.

ASSEMBLY

WARNING:

e When taking warmed final driven gear out of vessel,
use tongs or the like. Taking out it with bare hand will
cause severe burn.

e While installing warmed final driven gear, use oven
glove such as leather glove. Picking up it with bare
hand may cause burn.

CAUTION:

Do not leave final driven gear in boiling water for longer
than 5 min. Overheating the gear may cause strength
reduction of gear.

1) Put final driven gear in water vessel, heat and remove when
it boils, then remove moisture.

NOTE:

After removing moisture on final driven gear, install final
driven gear to differential case as quickly as possible.

2) As shown in figure, facing groove (2) side upward, install
final driven gear (1) to differential case.
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3) Tighten final gear bolts (1) to specified torque.

Tightening torque
Final gear bolts
(a) : 78 N-m (7.8 kg-m, 56.5 Ib-ft)

| 2. Final driven gear |

NOTE:

¢ To avoid rust, apply A/T fluid to final driven gear after
installation.

4) After applying A/T fluid to output shaft speed sensor/VSS
drive gear (1), install output shaft speed sensor drive gear.

5) Install new differential side RH bearing (1) by using special
tool and hydraulic press.

Special tool
(A) : 09913-70123

NOTE:

Replace differential side RH bearing together with bear-
ing cup as a set.

6) Install new differential side LH bearing (1) by using special
tool and hydraulic press.

Special tool
(A) : 09913-70123

NOTE:

Replace differential side LH bearing together with bear-
ing cup as a set.
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ASSEMBLY

1) Install new countershaft RH bearing (1) by using special tool
and hydraulic press.

Special tool
(A) : 09913-84510

NOTE:
Replace countershaft RH bearing together with bearing
cup as a set.

2) Install reduction driven gear (1) with special tools and
hydraulic press.

Special tool
(A) : 09913-84510
(B) : 09925-88210

3) Install countershaft LH bearing (1) with special tools and
hydraulic press.

Special tool
(A) : 09913-84510
(B) : 09925-88210
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Countershaft assembly

s
1. Countershaft RH bearing 5. Bearing cap
2. Countershaft 6. Countershaft bearing shim
3. Countershaft LH bearing . Apply automatic transaxle fluid.
4. Reduction driven gear @ Do not reuse.
DISASSEMBLY

1) Remove countershaft LH bearing (1) and reduction driven
gear (2) at once by using special tool and hydraulic press.

Special tool
(A) : 09925-98221

2) Remove countershaft RH bearing (1) by using special tools.

Special tool
(A) : 09913-61510
(B) : 09926-58010




AUTOMATIC TRANSAXLE 7B1-173

Valve body assembly

(™ 11 nm (1.1 kg-m)

1. Pressure control solenoid valve 8. Manual valve

2. Shift solenoid valve-A/No.1 9. Solenoid lock plate

3. Shift solenoid valve-B/No.2 10. O-ring

4. TCC/Lock-up solenoid valve Apply automatic transaxle fluid.
FLD|

5. Timing solenoid valve [!] Tightening torque

6. Temperature sensor clamp @ Do not reuse.

7. Valve body assembly

CAUTION:

When replacing pressure control solenoid valve, it is strictly required to replace it together with vale
body assembly as a set. Replacing pressure control solenoid independently may cause excessive
shift shock.

DISASSEMBLY

1) Pull out manual valve (1).
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2) Remove pressure control solenoid valve (1).

| 2. Solenoid lock plate |

3) Remove TCC solenoid valve (1).

4) Remove shift solenoid valve-A (1).

5) Remove shift solenoid valve-B (1).

6) Remove timing solenoid valve (1).
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7) Remove temperature sensor clamp (1).

ASSEMBLY

Reverse disassembly procedure for assembly, noting following
points.
* Shift solenoid valve-A and -B are identical
* After applying A/T fluid to new O-rings, fit them to solenoid
valves, then install solenoid valves to valve body.
* Tighten solenoid valve bolts to specified torque

Tightening torque
Solenoid valve bolts
(a) : 11 N-m (1.1 kg-m, 8.0 Ib-ft)

Bolt Length “a” Pieces
A1) 49 mm (1.93 in.) 5
B (2) 20 mm (0.79 in.) 1

Torque converter housing
DISASSEMBLY

1) Remove fluid reservoir RH plate (1) and lubrication tube
clamp (2).
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NOTE:
Do not bend lubrication tube with excessive force.

2) Remove lubrication LH tube (1) and RH tube (2).

3) Remove differential side oil seal (1).

4) Remove countershaft RH bearing cup by using special tools.

Special tool
(A) : 09944-96011
(B) : 09942-15511

5) Remove differential side RH bearing cup by using special
tools.

Special tool
(A) : 09944-96011
(B) : 09942-15511

6) Remove torque converter case plugs (1).
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ASSEMBLY

1) After applying A/T fluid to new O-rings, fit them to housing
plugs. Finally install plugs to torque converter housing.

Tightening torque
Torque converter housing plugs
(a) : 7.5 N-m (0.75 kg-m, 5.5 Ib-ft)

2) Using special tools, assemble differential side RH bearing
cup.

Special tool
(A) : 09924-74510
(B) : 09944-68210

3) Using special tool, install countershaft RH bearing cup.

Special tool
(A) : 09913-75520

4) Using special tools, install new differential side oil seal to
torque converter housing.

Special tool
(A) : 09924-74510
(B) : 09944-88220

Differential side oil seal installing depth “a” : 2.6 — 3.6 mm
(0.10-0.14in.)

5) Apply grease to oil seal lip.
Grease 99000-25030
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6) Install lubrication LH tube (1) and RH tube (2).

7) Install fluid reservoir RH plate (1) and lubrication tube clamp
(2).
Tightening torque
Lubrication tube clamp bolt
(a) : 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)
Fluid reservoir RH plate bolts
(b) : 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)

Transaxle case
DISASSEMBLY

1) Remove differential side oil seal (1).

2) Remove countershaft LH bearing cup and shim with special
tools.

Special tool
(A) : 09944-96011
(B) : 09942-15511
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3) Remove differential side LH bearing cup and shim with spe-
cial tools.

Special tool
(A) : 09944-96011
(B) : 09942-15511

ASSEMBLY
1) Using special tools, assemble shim and differential side LH
bearing cup.

Special tool
(A) : 09924-74510
(B) : 09944-68210

NOTE:
Use shim with same thickness as the removed one.

2) Using special tools, assemble shim and countershaft LH
bearing cup.

Special tool
(A) : 09924-84510-002
(B) : 09913-75821

NOTE:
Use shim with same thickness as the removed one.

3) Install new differential side oil seal to transaxle case by using
special tools.

Special tool
(A) : 09924-74510
(B) : 09944-88220

Differential side oil seal installing depth “a” : 3.8 — 4.8 mm
(0.15-0.19in.)

4) Apply grease to oil seal lip.
Grease 99000-25030
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Adjustment before unit assembly
Differential side bearing preload

1) After applying A/T fluid to differential assembly, fit it to tran-
saxle case.

2) Install torque converter housing to transaxle case, then
tighten bolts (1) to specified torque.

Tightening torque
Torque converter housing bolts
(a) : 33 N-m (3.3 kg-m, 24.0 Ib-ft)

3) Measure bearing preload “a” by using a special tool.

Special tool
(A) : 09928-06050

Differential side bearing preload measured as starting
torque

In the case of new bearing

“a” : 0.8 —1.4 N-m (8.0 — 14.0 kg-cm, 0.58 — 1.01 Ib-ft)

In the case of reused bearing
“a”:0.4-0.7 N-m (4.0 - 7.0 kg-cm, 0.29 — 0.51 Ib-ft)

4) If bearing preload is out of specification, select shim with
suitable thickness from among the list below and replace it.
Then adjust differential side bearing preload within specifica-
tion.
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Available shim thickness

Thickness Identification mark
1.80 mm (0.070 in.)
1.85 mm (0.072 in.)
1.90 mm (0.074 in.)
1.95 mm (0.076 in.)
2.00 mm (0.078 in.)
2.05 mm (0.080 in.)
2.08 mm (0.081 in.)
2.11 mm (0.083 in.)
2.14 mm (0.084 in.)
2.17 mm (0.085 in.)
2.20 mm (0.087 in.)
2.23 mm (0.088 in.)
2.26 mm (0.089 in.)
2.29 mm (0.090 in.)
2.32 mm (0.091 in.)
2.35 mm (0.092 in.)
2.40 mm (0.094 in.)
2.45 mm (0.096 in.)
2.50 mm (0.098 in.)
2.55 mm (0.100 in.)
2.60 mm (0.102 in.)
2.65 mm (0.104 in.)
2.70 mm (0.106 in.)

<|X S<CcH IOV ZIZErX«ITOMMOO TP

NOTE:

Record measured value “a”, because it is hecessary to
adjust counter shaft bearing preload.

5) Remove differential assembly.

Counter shaft bearing preload

1) After applying A/T fluid to countershaft assembly (1) and dif-
ferential assembly (2), fit them.

2) Install torque converter housing to transaxle case, then
tighten bolts to specified torque.

Tightening torque
Torque converter housing bolts : 30 N-m (3.0 kg-m, 21.5
Ib-ft)
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3) Measure bearing preload “b” by using special tool.

Special tool
(A) : 09928-06050

Counter shaft bearing preload “c” = “b” — Differential side bearing
preload “@”

Counter shaft bearing preload measured as starting
torque

In the case of new bearing

“c” :0.33-0.76 N-m (3.3 — 7.6 kg-cm, 0.24 — 0.55 Ib-ft)

In the case of reused bearing
“c” :0.17 - 0.38 N-m (1.7 — 3.8 kg-cm, 0.12 — 0.28 Ib-ft)

4) If bearing preload is out of specification, select shim with
suitable thickness from among the list below and replace it.
Then adjust countershaft bearing preload within specifica-
tion.

Available shim thickness

Thickness Identification mark
1.70 (0.066 in.)
1.75 (0.068 in.)
1.80 (0.070 in.)
1.85 (0.072in.)
1.90 (0.074 in.)
1.93 (0.075 in.)
1.96 (0.077 in.)
1.99 (0.078 in.)
2.02 (0.079in.)
2.05 (0.080 in.)
2.08 (0.081 in.)
2.11 (0.083 in.)
2.14 (0.084 in.)
2.17 (0.085 in.)
2.20 (0.086 in.)
2.25(0.088 in.)
2.30 (0.090 in.)
2.35(0.092 in.)
2.40 (0.094 in.)
2.45 (0.096 in.)
2.50 (0.098 in.)
2.55(0.100 in.)
2.60 (0.102 in.)
2.65(0.104 in.)
2.70 (0.106 in.)

SclonovZZrXIonmoo o> N o s wn =

5) Remove differential assembly and counter shaft assembly.
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Unit Assembly

CAUTION:

Automatic transaxle consists of highly precise parts. As even flaw in small part may cause oil leak-
age or decrease in function, check each part carefully before installation.

Clean all parts with compressed air. Never use wiping cloths or rags.

Before assembling new clutch or brake discs, soak them in automatic transaxle fluid for at least 2
hours.

Be sure to use new gaskets and O-rings.

Lubricate O-rings with automatic transaxle fluid.

Apply automatic transaxle fluid on sliding or rotating surfaces of the parts before assembly.

Use Suzuki Super Grease “C” to retain parts in place.

Be sure to install thrust bearings and races in correct direction and position.

Make sure that snap ring ends are not aligned with one of cutouts and are installed in groove cor-
rectly.

Do not use adhesive cements on gaskets and similar parts.

Be sure to torque each bolt and nut to specification.

1) Install new manual shift shaft oil seal to transaxle case.
Use special tool and hammer to install it, and then apply
grease to its lip.

Special tool
(A) : 09925-98210

“A” : Grease 99000-25030

Manual shift shaft oil seal installing depth
“a” : 0.75—-1.25 mm (0.03 — 0.05 in.)

2) Install manual detent spring (1) to transaxle case and tighten
manual detent spring bolt to specified torque.

Tightening torque
Manual detent spring bolt
(a) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)

3) Install parking lock pawl rod (2) to manual valve lever (1).
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4) After applying A/T fluid to new manual valve lever (1), install
new manual shift shaft (4), new spacer (3) and manual valve
lever to transaxle case.

5) After installing manual valve lever pin (2) by using spring pin
remover with 3 mm (0.12 in.) in diameter (5) and hammer,
turn spacer to set the position as shown in the figure. Then
calk spacer with a punch.

6) Install parking lock pawl bracket (1) to transaxle case.

Tightening torque
Parking lock pawl bracket bolts
(a) : 7.5 N-m (0.75 kg-m, 5.5 Ib-ft)

7) After applying A/T fluid to new O-rings, install them to 1st
and reverse brake piston (3).

1. Inner O-ring
2. Outer O-ring

8) Install 1st and reverse brake piston (1) to transaxle case (2).

NOTE:

Be careful not to damage O-ring when installing 1st and
reverse brake piston.



AUTOMATIC TRANSAXLE 7B1-185

9) Install 1st and reverse brake return spring subassembly (1)
to transaxle case (2).

10) Apply A/T fluid to 1st and reverse brake discs (2) separator
plates (3) and retaining plate (1), then install them to tran-
saxle case.

CAUTION:

Do not damage 1st and reverse brake return spring sub-
assembly discs, plates and piston by pressing in 1st and
reverse brake return spring subassembly passing
through its original installing position over 0.8 mm (0.031
in.)

11) Compress 1st and reverse brake return spring using special
tool and hydraulic press, then attach snap ring.

Special tool
(A) : 09926-97620
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[A]

12) Install 1st and reverse brake plate snap ring so that its both
ends would be positioned in correct locations as shown in

figure.

[A] Correct
[B] Incorrect

13) Using special tools, measure 1st and reverse brake piston

stroke when compressed air (400 — 800 kPa, 4 — 8 kg/cm2,
57 — 113 psi) is brown through oil hole.

Special tool

(A) 09900-20607
(B) 09900-20701
(C) 09952-06020

1st and reverse brake piston stroke
Standard : 0.791 — 1.489 mm (0.0311 — 0.0586 in.)

CAUTION:

* Do not use transaxle case as groundwork to press fit
reduction drive gear.

¢ Do not give load more than 20 kN (2000 kg, 4410 Ib)
with hydraulic press. Otherwise, it may result in dam-
aging reduction drive gear bearing.

14) Install reduction drive gear (1) to transaxle case (3) by using
special tools and hydraulic press.

Special tool
(A) : 09951-18210
(B) : 09944-78210

| 2. Stand that can slightly lift transaxle case. |

NOTE:
When replacing reduction drive gear, replace it together
with reduction driven gear as a set.
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15) Install parking lock pawl (1)and spring (2). Apply A/T fluid to
parking lock pawl shaft, then insert it into transaxle case.

CAUTION:

¢ Do not reuse planetary ring gear subassembly. Other-
wise it may cause damage to planetary gear unit and/or
reduction gears.

* Do not use transaxle case as groundwork to press fit
planetary ring gear subassembly.

* Do not give load more than 20 kN (2000 kg, 4410 Ib)
with hydraulic press. Otherwise, it may result in dam-
aging reduction drive gear bearing.

16) Install new planetary ring gear subassembly (1) to reduction
drive gear (3) by using special tools and hydraulic press.

Special tool
(A) : 09951-18210
(B) : 09944-78210

| 2. Stand that can slightly lift transaxle case.

CAUTION:

* Do not tighten nut over the specifications so that
reduction drive gear nut would not be broken.

e Carry out this procedure on rubber mat in order not to
damage transaxle case.

17) Tighten new reduction drive gear nut to planetary ring gear
subassembly little by little until reduction drive gear bearing
preload is within specification.

Tightening torque

Reference : 100 N-m (10.0 kg-m, 72.5 Ib-ft)

Reduction drive gear bearing preload measured as start-
ing torque

Standard : 0.05 - 0.35 N-m (0.5 — 3.5 kg-cm, 0.036 — 0.253

Ib-ft)
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18) Caulk reduction drive gear nut (1).

19) Apply A/T fluid to planetary gear assembly (1), then fit it to
planetary ring gear assembly.

20) Check for correct installation of planetary gear assembly as
follows.
Measure the distance “a” by using micrometer caliper (1)
and straightedge (2). If measured value is out of specifica-
tion, remove planetary gear assembly and reinstall it prop-
erly.

Distance between planetary gear assembly and mating
surface of transaxle case
“a” : More than 49.9 mm (1.965 in.)




AUTOMATIC TRANSAXLE 7B1-189

21) Apply A/T fluid to one-way clutch No.2 assembly (1), then
install it to planetary gear assembly. After that, ensure that
planetary carrier rotates only in counterclockwise direction
“A”, not in clockwise direction “B”.

22) Install one-way clutch outer race retainer (1).

T /’\\
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23) Apply A/T fluid to new brake drum gasket (1), then install it to
transaxle case.

24) Apply A/T fluid to 2nd brake retaining plate (1), discs (2) and
separator plates (3), then install them to transaxle case.

25) Install 2nd brake return spring subassembly (1) to transaxle
case.
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26) Apply A/T fluid to 2nd brake piston assembly (1), and align

the projection of 2nd brake piston assembly with the groove
of transaxle case, then put together.

C 7/

CAUTION:

Do not damage 2nd brake piston assembly, return spring
subassembly, plates and discs by pressing in 2nd brake
assembly passing through its original installing position
over 0.4 mm (0.016 in.).

27) Install 2nd brake piston snap ring (1) by using special tool

and hydraulic press.

Special tool
(A) : 09926-96050

28) Check 2nd brake piston stroke by measuring clearance

between 2nd brake separator plate (1) and piston (2) with
feeler gauge (3).

If clearance, that is, piston stroke is out of specification
replace clutch discs and plates with new ones.

2nd brake piston stroke
Standard : 0.40 — 1.25 mm (0.016 — 0.049 in.)

CAUTION:

When brake disc, retaining plate and/or separator plate of
2nd brake have been replaced, all learned contents,
which have been stored in TCM memory by executing
learning control, should be initialized referring to “Learn-
ing Control Initialization” in this section.

Neglecting this initialization may cause excessive shift
shock.

29) After applying A/T fluid to front sun gear thrust bearing race

(2), install it to front planetary sun gear (1).
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30) Apply A/T fluid to front planetary sun gear (1) and install it to
planetary gear assembly (2).

CAUTION:

Be sure to install O/D and 2nd coast brake retaining plate
shap ring correctly in groove of transaxle case.

31) Install O/D and 2nd coast brake retaining plate snap ring (1).

32) After applying grease to slide contact face of planetary car-
rier thrust washer (1), install it to planetary gear assembly.

“A” : Grease 99000-25030

33) Apply A/T fluid to one-way clutch No.1 assembly (3) and
install one-way clutch No.1 assembly (3) to rear planetary
sun gear subassembly (2).

34) Apply A/T fluid to planetary gear thrust bearing (1), then
install it to one-way clutch No.1 assembly (3).

35) After applying A/T fluid to rear planetary sun gear subassem-
bly and one-way clutch No.1 assembly (1), install them in
transaxle case (2).
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36) After applying A/T fluid to rear sun gear thrust bearing race
(1), install it to rear planetary sun gear (2).

37) After applying A/T fluid to rear sun gear thrust bearing (1),
install it to forward clutch hub (2).

38) After applying A/T fluid to forward clutch hub (1), install it in
transaxle case (2).

39) After applying A/T fluid to intermediate shaft thrust bearing
rear race (3), thrust bearing (2) and front race (1), install
them to forward and reverse clutch assembly (4).

Bearing race dimension

Front race Rear race
Outside diameter | 30.6 mm (1.20 in.) | 28.2 mm (1.11in.)
Thickness 2.0 mm (0.08 in.) | 2.0 mm (0.08 in.)

40) Apply A/T fluid to forward and reverse clutch assembly (1).
Install forward and reverse clutch assembly while rotating
clockwise and counter clockwise frequently to fit clutch discs
to mating hubs.

NOTE:

Before installation, align teeth of forward and reverse
clutch discs to facilitate installation.
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41) Check for correct installation of forward and reverse clutch
T ] assembly as follows.
1 Measure distance “a” by using micrometer caliper (1) and
straightedge (2). If out of specification, remove forward and
< reverse clutch assembly, forward clutch hub, rear planetary
sun gear subassembly and one-way clutch No.1 assembly,
and reinstall them properly.

Distance between forward and reverse clutch assembly
and mating surface of transaxle case
“a” : Less than 29.4 mm (1.157 in.)

42) After applying A/T fluid to O/D and 2nd coast brake retaining
plate (4), separator plate (3), discs (2) and rear plate (1),
install them to transaxle case (5).

1 .;:.’!'m"""’uf 4
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43) Measure O/D and 2nd coast brake piston stroke.

* Measure dimension “a” from end face of transaxle case to O/
D and 2nd coast brake rear plate (1) using straightedge and
micrometer caliper.

* Measure dimension “b” from O/D and 2nd coast brake piston
(2) to rear cover assembly mating surface using straightedge
and micrometer caliper.

¢ Calculate piston stroke from measured value of dimensions
“a” and “b”.

* Piston stroke = “a” - “b”

O/D and 2nd coast brake piston stroke
standard : 0.65 — 1.05 mm (0.026 — 0.041 in.)

When piston stroke is out of specification, select O/D and 2nd
coast brake rear plate with proper thickness from among the list
below and replace it.

Available O/D and 2nd coast brake rear plate thickness

Thickness Identification mark
1.8 mm (0.071 in.) 1
2.0 mm (0.079in.) 2
2.2 mm (0.087 in.) 3
2.4 mm (0.094 in.) 4
2.6 mm (0.102in.) 5

CAUTION:

When brake disc, retaining plate, separator plate and/or
rear plate of O/D and 2nd coast brake have been
replaced, all learned contents, which have been stored in
TCM memory by executing learning control, should be
initialized referring to “Learning Control Initialization” in
this section.

Neglecting this initialization may cause excessive shift
shock.

44) After applying A/T fluid to new 2nd brake gaskets (1), install

= j’V(j)\jS ) v = 5 2 them to transaxle case (2).
£ TS0/ T %
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45) After applying A/T fluid to reverse clutch drum thrust bearing
(1), install it to forward and reverse clutch assembly (2).

46) Remove sealant attached to mating surface of transaxle rear
cover (1) completely.

47) Apply sealant to mating surface of transaxle rear cover (1)
by using a nozzle (2) as shown in figure by such amount that
its section is 1.2 mm (0.047 in.) in diameter.

“A” : Sealant 99000-31230

48) Install transaxle rear cover assembly on transaxle case.

49) Tighten rear cover bolts (1).

Tightening torque
Rear cover bolts
(a) : 25 N-m (2.5 kg-m, 18.0 Ib-ft)
50) Install transaxle hook (2) to location shown in figure and
tighten nut (3).
Tightening torque
Transaxle hook nut
(b) : 18 N-m (1.8 kg-m, 13.0 Ib-ft)

51) Install fluid reservoir LH plate (1).

Tightening torque
Fluid reservoir LH plate bolt
(a) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)
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52) After applying A/T fluid to new governor apply No.2 gasket
(1), install it to transaxle case.

53) After applying A/T fluid to differential assembly (1) and coun-
tershaft assembly (2), install them to transaxle case.

54) After applying A/T fluid to direct clutch hub (1), install it to
planetary gear assembly.

55) After applying A/T fluid to input shaft rear thrust bearing (1)
and thrust bearing race (2), install them into direct clutch hub

(3).

| 3. Direct clutch hub |

22N 56) After applying A/T fluid to input shaft front thrust bearing (1),
! @ install it to direct clutch assembly (2).
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57) Apply A/T fluid to direct clutch assembly (1).
Install direct clutch assembly while rotating clockwise and
counter clockwise frequently to fit clutch discs to mating hub.

NOTE:

Before installation, align teeth of direct clutch discs to
facilitate installation.

58) Check for correct installation of direct clutch assembly as fol-
lows.
Measure distance “a” by using micrometer caliper (1) and
straightedge (2). If out of specification, remove direct clutch
assembly, direct clutch hub and reinstall them properly.

Distance between direct clutch assembly and mating sur-
face of transaxle case
“a” : 10.4 — 11.4 mm (0.409 — 0.449 in.)

59) Install oil pump assembly to transaxle case.

Tightening torque
Oil pump assembly bolts
(a) : 25 N-m (2.5 kg-m, 18.0 Ib-ft)
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60) Make sure that input shaft (1) turns smoothly.

61) Measure input shaft thrust play.
Apply dial gauge onto input shaft end (1) and measure thrust
play of input shaft.

Special tool
(A) : 09900-20607
(B) : 09900-20701

Input shaft thrust play : 0.3 — 0.9 mm (0.012 — 0.035 in.)

62) After applying A/T fluid to new O-ring, fit it to breather union
(2). Then install breather union to transaxle case.
63) Install breather hose (1).

64) Wipe off and clean mating surface between transaxle case
(1) and torque converter housing.

65) Apply sealant to torque converter housing (1) by using a
nozzle (2) as shown in figure by such amount that its section
is 1.2 mm (0.047 in.) in diameter.

“A” : Sealant 99000-31230
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CAUTION:

Apply sealant to threads of four bolts shown in figure
before tightening.

“A” : Sealant 99000-31230

66) Install torque converter housing (1) to transaxle case, tighten
bolts to specified torque.

Tightening torque
Torque converter housing bolts
(a) : 33 N-m (3.3 kg-m, 24.0 Ib-ft)

67) Install harness bracket (2) to location shown in the figure and
tighten nut (3).

Tightening torque
Harness bracket nut
(b) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)

68) After applying A/T fluid to new O-ring, fit it to transaxle case
plug (1).Then install the transaxle case plug to transaxle
case (2).

Tightening torque
Transaxle case plug
(a) : 7.5 N-m (0.75 kg-m, 5.5 Ib-ft)
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fluid to them.

Accumulator O-ring dimension

69) Install new O-rings to each accumulator piston and apply A/T

— Above two O-rings are same.

O-rina name Inside Section
9 diameter | diameter
Large B1 accumulator O-ring (2)
Large C1 accumulator O-ring (2) | 29.4 mm | 2.6 mm
Large C2 accumulator O-ring (2) | (1.16in.) | (0.10in.)
— Above three O-rings are same.
. 19.7 mm 2.6 mm
Small B1 accumulator O-ring (4) (0.78in) | (0.10in.)
Small C1 accumulator O-ring (6)
Small C2 accumulator O-ring (6) (2(; fGTnn; (g.goniirT)

NOTE:

Make sure that O-rings are not twisted or caught when

installing.

Accumulator piston identification

70) Install B1, C1, C2 accumulator pistons and springs.

Identification as embossed

Piston name .
letters on piston
B1 accumulator piston (3) SB-1
C1 accumulator piston (5) SC-1
C2 accumulator piston (8) SC-2

Accumulator spring identification

Spring name

Color of identification

paint
B1 accumulator No.2 spring (1) Pink
C1 accumulator No.2 spring (7) Blue
C2 accumulator No.2 spring (9) Light Green

71) After applying A/T fluid to cooler check valve (1) and spring
(2), install them to transaxle case (3).
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72) After applying A/T fluid to new governor apply No.1 gasket
(1), install it to transaxle case.

CAUTION:

When put valve body harness (1) into transaxle case,
take care not to damage transmission fluid temperature
sensor (2) at narrow entrance of case.

Careless sensor treatment might cause sensor malfunc-
tion.

73) After applying A/T fluid to new O-ring, fit it to valve body har-
ness connector (3), then install valve body harness to tran-
saxle case.

Tightening torque
Valve body harness connector bolt
(a) : 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)

74) Install manual valve rod (1) to manual valve lever (3) and
then install valve body assembly (2) to transaxle case.
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75) Tighten valve body bolts to specified torque.

Tightening torque
Valve body bolts
: 11 N-m (1.1 kg-m, 8.0 Ib-ft)

Valve body bolt length

Bolt Length “a” Pieces

A 20 mm (0.79 in.) 6

B 28 mm (1.10in.) 5

C 49 mm (1.93 in.) 1

D 36 mm (1.42in.) 1

E 40 mm (1.58 in.) 1
1. BoltA
- ‘a 2. BoltB
3. BoltC
4. BoltD
5. BoltE

76) Connect solenoid connectors to solenoid valves identifying
their installing positions by wire colors, and install transmis-
sion fluid temperature sensor to its clamp.

Solenoid valve coupler Wire Color
Shift solenoid valve-A (1) White
Shift solenoid valve-B (2) Black
Timing solenoid valve (3) Yellow
TCC/Lock-up solenoid valve (4) Light Green
Pressure control solenoid valve (5) Gray + Green
Transmission fluid temperature sensor (6) Orange

77) Install oil strainer assembly (1).

Tightening torque
Oil strainer bolts
(a) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)
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78) Install oil cleaner magnets (1) in oil pan (2).

NOTE:

If metal particles are attached to the magnets, clean them
before installing.

79) Install new oil pan gasket (1) between transaxle case and oil
pan (2).

Tightening torque
Oil pan bolts
(a) : 7.0 N-m (0.7 kg-m, 5.0 Ib-ft)

80) After applying A/T fluid to new O-rings, fit it to fluid cooler
pipe unions (1). Then install fluid cooler pipe unions to tran-
saxle case.

Tightening torque
Fluid cooler pipe unions
(a) : 25 N-m (2.5 kg-m, 18.0 Ib-ft)

81) Install new gaskets and then install fluid cooler pipes.

Tightening torque

Fluid cooler pipe union bolts
(b) : 22 N-m (2.2 kg-m, 16.0 Ib-ft)
Fluid cooler pipe bracket bolt
(c) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)

82) After applying A/T fluid to new O-ring, fit it to fluid filler tube.
Then install fluid filler tube to transaxle case.

Tightening torque
Fluid filler tube bolt
(d) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)

83) Install select cable bracket (1).

Tightening torque
Select cable bracket bolts
(a) : 23 N-m (2.3 kg-m, 17.0 Ib-ft)
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84) Apply A/T fluid to O-rings of each sensor and install input
shaft speed sensor (1) and output shaft speed sensor/VSS

).

Tightening torque

Input shaft speed sensor bolt

(a) : 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)
Output shaft speed sensor/VSS bolt
(b) : 13 N-m (1.3 kg-m, 9.5 Ib-ft)

85) Install select cable clamp (3).

Tightening torque
Select cable clamp bolt
(c) : 10 N-m (1.0 kg-m, 7.5 Ib-ft)

86) Install transmission range sensor to transaxle case, tighten
bolts (1) temporarily at this step.

87) Install lock washer (1) and tighten lock nut (2) to specified
torque.

Tightening torque
Transmission range sensor lock nut
(a) : 7 N-m (0.7 kg-m, 5.0 Ib-ft)

88) Install manual select lever (1) temporarily at this step.

89) After shifting manual select lever counterclockwise fully,
select “N” range position by bringing it back 2 notches clock-
wise.

90) Remove manual select lever (1) at this step.

91) Loosen sensor bolts and align needle direction shaped on
lock washer (2) with “N” reference line (3) on transmission
range sensor by moving sensor in rotative direction.

92) Tighten sensor bolts to specified torque.

Tightening torque
Transmission range sensor bolts
(b) : 5.5 N-m (0.55 kg-m, 4.0 Ib-ft)
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93) Bend dents of lock washer (1) in order to prevent displace-
ment of lock washer.

94) Install manual select lever (1).

Tightening torque
Manual select lever nut
(a) : 13 N-m (1.3 kg-m, 9.5 Ib-ft)

95) Install engine mounting LH bracket (1).

Tightening torque
Engine mounting LH bracket bolts
(a) : 55 N-m (5.5 kg-m, 40.0 Ib-ft)
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96)

Install torque converter noting the following points.

CAUTION:

Before installing converter, make sure that its pump
hub portion is free from nicks, burrs or damage which
may cause oil seal to leak.

Be very careful not to drop converter on oil pump gear.
Damage in gear, should it occur, may cause a critical
trouble.

* Install torque converter aligning grooves (1) of torque con-

verter and projection (2) of oil pump drive gear.

e |nstall torque converter, using care not to damage oil seal of

oil pump.

(178} -

* After installing torque converter, check that distance “a” is

within specification.

Torque converter installing position
“a” : More than 19.9 mm (0.783 in.)

* Check torque converter for smooth rotation.
* Apply grease around cup at the center of torque converter.

“C” : Grease 99000-25010

Torque converter

Flange nut

Torque converter housing

o0 A

Cup




AUTOMATIC TRANSAXLE 7B1-207

Tightening Torque Specification

. Tightening torque

Fastening part Nem kg-m bt
A/T fluid drain plug 17 1.7 12.5
Output shaft speed sensor bolt 13 1.3 9.5
Input shaft speed sensor/VSS bolt 5.5 0.55 4.0
Transaxle case plug 7.5 0.75 5.5
Solenoid valve bolts 11 1.1 8.0
Rear cover plugs 7.5 0.75 55
Transaxle and engine fastening bolts and nut 85 8.5 61.5
Drive plate to torque converter bolts 19 1.9 14.0
Transaxle housing lower plate bolts 10 1.0 7.5
Starter motor bolt and nut 50 5.0 36.5
Steering knuckle ball stud lock nuts 60 6.0 43.5
Exhaust No.1 pipe to manifold bolts 50 5.0 36.5
Exhaust No.2 pipe to No.1 pipe bolts 43 4.3 31.5
Engine front mounting nuts 45 4.5 32.5
Engine rear mounting nuts 45 4.5 32.5
Mounting member bolts 55 5.5 40.0
Suspension frame bolts 90 9.0 65.0
Engine rear mounting No.2 bracket M10 bolt 55 55 40.0
Engine rear mounting No.2 bracket M8 bolt 25 25 18.0
Engine LH mounting No.1 bolt 55 55 40.0
Engine LH mounting No.2 bolts 55 5.5 40.0
Lower stiffener bolts 50 5.0 36.5
Ground cable bolt 23 23 17.0
Oil pump subassembly bolts 10 1.0 7.5
Valve body bolts 11 1.1 8.0
Final gear bolts 78 7.8 56.5
Reduction drive gear nut — Reference 100 10.0 72.5
Rear cover bolts 25 25 18.0
Transaxle hook nut 18 1.8 13.0
Fluid reservoir LH plate bolt 10 1.0 7.5
Manual detent spring bolt 10 1.0 7.5
Parking lock pawl bracket bolts 7.5 0.75 5.5
Oil pump assembly bolts 25 2.5 18.0
Torque converter housing bolts 33 3.3 24.0
Harness bracket nut 10 1.0 7.5
Torque converter housing plugs 7.5 0.75 5.5
Lubrication tube clamp bolt 55 0.55 4.0
Fluid reservoir RH plate bolts 5.5 0.55 4.0
Valve body harness connector bolt 55 0.55 4.0
Oil pan bolts 7.0 0.7 5.0
Oil strainer bolts 10 1.0 7.5
Fluid cooler pipe unions 25 25 18.0
Fluid cooler pipe union bolts 22 2.2 16.0
Fluid cooler pipe bracket bolt 10 1.0 7.5
Fluid filler tube bolt 10 1.0 7.5
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Fastening part

Tightening torque

Nem kg-m Ib-ft
Select cable bracket bolts 23 23 17.0
Transmission range sensor lock nut 7 0.7 5.0
Transmission range sensor bolts 5.5 0.55 4.0
Manual select lever nut 13 1.3 9.5
Engine mounting LH bracket bolts 55 55 40.0
Harness bracket bolts 23 2.3 17.0
Select cable clamp bolt 10 1.0 7.5

Special Tool

09900-20605
Dial caliper gauge

09900-20607
Dial gauge

09900-20701
Magnetic stand

09913-50121
Oil seal remover

09913-61510
Bearing puller

09913-70123
Bearing installer

09913-75520

Bearing installer

09913-75821
Bearing installer handle

09913-84510
Bearing installer

09913-85210

Bearing installer

09923-78210

Bearing installer

09924-74510
Bearing installer handle
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z

09924-84510-002
Bearing installer

09925-37811-001
Oil pressure gauge

09925-88210
Bearing puller attachment

09925-98210
Bearing installer

09925-98221
Bearing installer

09926-37610
Bearing remover
See NOTE “A”.

09926-37610-001
Bearing puller
See NOTE “B".

= el

09926-37610-002
Bearing puller attachment
See NOTE “B”.

09926-37610-003
Bearing remover attach-
ment

See NOTE “B”.

09926-58010
Bearing remover attach-
ment

09926-96030
Clutch spring compressor

09926-96050
Brake piston compressor

=

09926-97610
Spring compressor

09926-97620
Spring compressor

09926-98310
Clutch spring compressor

09928-06050
Differential preload
adapter
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09931-76011
Tech 1A kit (SUZUKI scan
tool) (See NOTE “C”.)

Mass storage cartridge for
Tech 1A

09931-76030
16/14 pin DLC cable for
Tech 1A

™

09942-15511
Sliding hammer

09944-68210
Bearing installer

N

09944-78210
Bearing installer support

09944-88220
Qil seal installer

~

09944-96011
Bearing outer race
remover

09946-06710
Bearing retainer dummy

09951-18210
Oil seal installer

4

\

09952-06020
Dial gauge plate No.2

Tech 2 kit (SUZUKI scan

tool) (See NOTE “D”.)

NOTE:

e “A” : This tool consists of Bearing Puller with 09926-37610-001, Bearing Puller Attachment with
09926-37610-002 and Bearing Remover Attachment with 09926-37610-003.
e “B” : This tool is constituent of Bearing Remover with 09926-37610.
e “C” : This kit includes the following items and substitutes for the Tech 2 kit.
1. Storage case, 2. Operator’s manual, 3. Tech 1A, 4. DLC cable (14/26 pin, 09931-76040),
5. Test lead/probe, 6. Power source cable, 7. DLC cable adaptor, 8. Self-test adaptor
* “D”: This kit includes the following items and substitutes for the Tech 1A kit.
1. Tech 2, 2. PCMCIA card, 3. DLC cable, 4. SAE 16/19 adaptor, 5. Cigarette cable,
6. DLC loopback adaptor, 7. Battery power cable, 8. RS232 cable, 9. RS232 adaptor,
10. RS232 loopback connector, 11. Storage case, 12. Power supply
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Required Service Material

Material

Recommended SUZUKI Material

Use

Automatic transmission fluid

An equivalent of DEXRON®-III or
DEXRONR®-IIE

Automatic transaxle
Parts lubrication when installing
O-rings

Sealant

SUZUKI BOND No. 1216B
(99000-31230)

Mating surface of torque converter
housing

Mating surface of rear cove assem-
bly

Torque converter housing bolts
Drive plate bolts

Lithium grease

SUZUKI SUPER GREASE C

Oil seal lips

(99000-25030) Planetary carrier thrust washer
SUZUKI SUPER GREASE A Cable ends
(99000-25010) Converter center cup
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SECTION 8

BODY ELECTRICAL SYSTEM

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System :

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

* Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in “FOREWORD”

CONTENTS

D TF= T | Lo 17 = 8-3 Rear Window Defogger.........cccveeceieiiiierecieene *
HEAdlGNt .....c..veceecececee et * Wipers and Washers (Front/Rear)..................... ¥
Headlights with Leveling System Power Window Control System ...........c..ccc...c..... *
(If EQUIDPEA) c..eveeececeeeeeeeetee e seesee e eenenaes * Cigarette Lighter ..., *
Turn Signal and Hazard Warning Light................ * Power Door Lock Control System
C|earance’ Tail and License Plate |_|ght ______________ * (|f Equped) ....................................................... *
Back-Up LiGht........c.cvueveeeeeeeeieeeeseeeeeeeeeeeeseneenens * Power Door Lock System with Keyless Entry
Brake Light .......c.cueeeeeeeceeeeeceeeeeeeeseeeees e * System (If EQUIpPed) ... 8-3
Front Fog Light (If Equipped) ......cccooveeveenienenne. * Power Door Mirror Control System
Rear Fog Light (If EQUIPPEd) ..........ccvrvecvreerereennes * (If Equipped) ......cccevennene s *
Interior Light (Dome, Front Spot or Luggage Front Seat Heater (If Equipped).........cccoevevineenne *
Compar‘tment |_|ght) ________________________________________ 8-3 HOIN e eee e *
Combination Meter.........cccccevvviveevceee e, * On-Vehicle Service .......ccccevvcerrrccerrsseresscceenas 8-5
Speedometer and VSS ... * Cautions iN SENVICING ........ccveeveeeeeeeeeeeeseereesenen. *
Fuel Meter and Fuel Gauge Unit......................... * HEAAINGNL ... e *
Engine Coolant Temperature (ECT) Headlight system [0cation ...............cccceeeueene. *
Meter and SENSOr.........eeeeeeeeeeiieieeiiieeeeeeeeeeee * Headlight switch (in lighting switch) ................ *
Oil Pressure Warning Light ... * Headlight assembly..............coovveeuerurrrrrnennnne *
Brake and Parking Brake Headlight BUID ..........oeveeeeeeeeeeeeeeeeeeeeens *
Warning Light e * Headlight aiming adjustment with screen........ *
Seat Belt Warning Light Headlight leveling switch (if equipped)............ *
(|f I_Equped) ......... LR PO O PP TP PR AR PRI * Turn Signa| and Hazard Waming Lights _____________ *
Ignition Key Remainder and Turn signal and hazard warning system
Light Remainder Warning Buzzer ....................... * 161eYz i10) £ TR *
A/T Shift Position Display Turn signal light switch
(A/T Vehicle Only) ........ccccvirerrveisnnniiii . (in lighting SWItCh)...........vveeeereeeeeee *

O/D Oft Display (A/T Vehicle Only)...................... ' Turn signal and hazard relay............cccco........ *
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Hazard switCh..........ccocveeiiiieeeeeeeee,
Front Fog Lights (If Equipped) .......c.cceeeriennnee.
Front fog light system location ........................
Front fog light switch ...
Rear Fog Light (If EQuipped)........cccoceriervernennne.
Rear fog light system location.............c...........
Rear fog light switch...........ccoocoiiiiiiniees
Rear fog light operation inspection..................
Licence Lamp......ccoveerieeree e
Licence lamp assemblly ...........c.cccevievrieeennnen.
Interior Light (Dome, Front Spot or Luggage
Compartment Light) ........ccccoiiniiiiieiiiiiee
Interior light system location........................
Door switch (front/rear door) ...........ccceceereenen.
Back door SWitCh ..........cooceerieiiiieneecee e

Trunk lid SWItCh .....cceeveeeeeeeeeeee e, 8-

IgNItion SWITCH ......coeiiiiie e
Combination Meter...........cccccoieiiieiniieieeeeen,
CIrCUIL ...
Fuel level sensor (gauge unit).........c..ccoeeeeene
Speed Meter and VSS ...,
VS e
Engine Coolant Temperature (ECT) Sensor.......
Oil Pressure Warning Light ...........ccccoeoininnnen.
Oil pressure SWItCh..........ccceeverieirenienieeeee
Brake Fluid Level and Parking Brake
Warning Light.........ccoeimieieeeeee e
Brake fluid level switch...........cccocoeeieiiiienneen.
Parking brake switCh............ccooiiiiiiiiieies

L D B B T R

* % % * * * * * xO01 x »O1 01

Rear Window Defogger...........cocvvieerieenieenne. 8-6

Defogger SWitCh .........cccoovieeiieiniieeeeeeeeen
Defogger WIir........ccoeceeeieeeieeenieesee e
Wipers and Washers..........cccocoeeieeeinenieeene.
COMPONENES......coivieiieieerieerees e

Front wiper and washer switch.................... 8-

Front wiper Mmotor..........cccccvveiineeccee e
Washer tank and washer pump ..........cccccceeene
Rear wiper and washer switch ..........cc..cc.c......
Rear wiper motor...........ooovvveiciieecee e
Power Window Control System ...........cccocevennee.
Power window control system location ...........
Power window main switch ............ccccocceen.e

* % % * * * *»Q©O »OO®

Power window sub switCh...........ccccccceviiieeene *
Stop (Brake) Lamp........ccoeceereeiieneeneeseeree e *
Stop (brake) lamp switch ........c.cccccvveceeeiiiennen. *
Power Door Lock System (If Equipped)............... *
Power door lock system location ..................... *
Power door lock system
(with dead lock system) .........cccveeriininniennnen. *
Power door lock controller
(without dead lock system) ..........cccoceeverneeneee *
Power door lock SWitCh ...........ccccvvvieeriiiennne *
Door key cylinder switch
(driver and passenger Side) .........ccceeeereerieennen. *
Power door lock actuator ...........cccceceeeieeeninenne *
Power Door Lock System with Keyless Entry
System (If Equipped) ........ccoveeieeiinieniiene 8-12
Power door lock system with keyless entry
system component location ....................... 8-12
Power door lock system operation
INSPECHON ...ttt 8-12
Power door lock system circuit
INSPECHON....ccceiee e, 8-13
Keyless entry system operation
INSPECHON......eieieieeiee et 8-15
Keyless entry system circuit inspection .....8-15
Transmitter........occovvieeie e 8-17
Power door lock switCh .........ccccceeeeceennnee. 8-18
Door key cylinder switch
(driver and passenger Side) .......ccceveeuenne 8-18
Power door lock actuator ............cccccceenueeee 8-18
Door SWItCh .......ooviiiieee e, 8-18
Power Door Mirror Control System
(If EQUIPPEA) ...t *
Mirror SWItCh......cococceeei e, *
Door mirror actuator...........ccccceveeveeeceeeeeeenn, *
Door Mirror Heater (If Equipped) ........cccccevrienne *
Mirror heater switCh .........cccocoeniiciiiiee, *
Mirror heater (if equipped) .......ccooceereriiercennnen. *
Front Seat Heater (If Equipped).........ccccoerreenenne *
Seat heater switch
(driver and passenger Side) .........ccoeeeereereennen. *
Seat heater wire.........ccocviiiiiinii i *
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Diagnosis

Interior Light (Dome, Front Spot or Luggage Compartment Light)

Condition

Possible Cause

Correction

Dome light does not
light up

Bulb blown

Replace bulb.

“RADIO/DOME” fuse blown

Replace fuse to check for short.

Dome light switch faulty

Check switch.

Door switch faulty Check switch.

Wiring or grounding Repair circuit.
Front spot lights do | Bulb(s) blown Replace bulb(s).
not light up (if Spot light switch faulty Check switch.
equipped) Wiring or grounding Repair circuit.
Luggage compartment | Bulb blown Replace bulb.
light does not light up | Back door switch faulty Check switch.
(if equipped) Trunk lid switch faulty Check switch

Wiring or grounding faulty

Repair circuit.

Power Door Lock System with Keyless Entry System (If Equipped)

Condition

Possible Cause

Correction

All doors are not
locked/unlocked by all
of switches

“DOOR LOCK” fuse blown

Replace fuse to check for short.

Power door lock controller faulty

Wiring or grounding faulty

Check system referring to POWER
DOOR LOCK SYSTEM WITH
KEYLESS ENTRY SYSTEM in this
section.

All doors are not
locked/unlocked by
only power door lock
switch

Power door lock switch faulty

Check switch.

Wiring harness connected to power door lock
switch faulty

Repair.

Power door lock controller faulty

Wiring or grounding faulty

Check system referring to POWER
DOOR LOCK SYSTEM WITH
KEYLESS ENTRY SYSTEM in this
section.

All are not locked/
unlocked by only
driver side key cylin-
der switch

Driver side key cylinder switch faulty

Replace key cylinder switch.

Wiring harness connected to driver side door
key cylinder switch faulty

Repair.

Power door lock controller faulty

Wiring or grounding faulty

Check system referring to POWER
DOOR LOCK SYSTEM WITH
KEYLESS ENTRY SYSTEM in this
section.

Only one door is not | Wiring harness connected to applicable door | Repair.
locked/unlocked lock actuator faulty

Power door lock actuator faulty Check actuator.
All doors are not Transmitter battery dead Replace battery.
locked/unlocked by Door switch faulty Replace door switch.
only keyless entry Transmitter faulty Replace transmitter.

transmitter

Code registration error

Perform code registration.

Key remainder switch (in ignition switch) faulty

Replace ignition switch.

Power door lock controller faulty

Replace controller.

Wiring or grounding faulty

Repair.
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doors are locked/
unlocked by keyless
entry transmitter

Condition Possible Cause Correction
Turn signal lights are | Power door lock controller faulty Check system referring to POWER
not flashed when Wiring or grounding faulty DOOR LOCK SYSTEM WITH

KEYLESS ENTRY SYSTEM in this
section.

Dome light does not
turn ON when doors
are unlocked by key-
less entry transmitter

Power door lock controller faulty

Wiring or grounding faulty

Check system referring to POWER
DOOR LOCK SYSTEM WITH
KEYLESS ENTRY SYSTEM in this
section.
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On-Vehicle Service

Interior Light (Dome, Front Spot or Luggage Compartment Light)
Interior light system location

[A]

[B]

[Al:

For wagon model

[B]: For sedan model

1. Front spot lights

2. Dome light

3. Luggage compartment light

4. Door switches (both sides) 5. Back door switch

6. Trunk lid switch

Trunk lid switch
INSPECTION

Check for trunk lid switch (1) for continuity between trunk lid
switch connector terminal (2) and body ground. If found defective,

replace trunk lid switch (1).

Trunk lid switch (1) operation

Trunk lid switch position Condition
Pushing No continuity
Free Continuity
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/

}

Rear Window Defogger

Defogger wire
INSPECTION

NOTE:

¢ When cleaning rear window glass, use a dry cloth to
wipe it along heat wire (1) direction.

* When cleaning glass, do not use detergent or abrasive-
containing glass cleaner.

* When measuring wire voltage, use a tester with nega-
tive probe (2) wrapped with a tin foil (3) which should
be held down on wire by finger pressure.

1) Turn ignition switch to ON position.
2) Turn on defogger switch.
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[A]

[B]

M

3) Measure voltage at each position(s) as follows.
For wagon model:
Measure voltage at the center of each defogger wire (1), and
check defogger wire condition according to table below.
For sedan model:
Measure voltage at position “@” and position “b” of each
defogger wire (1), and check defogger wire condition accord-
ing to table below.

If defogger wire open is found, go to next step.

Defogger wire voltage for wagon model

Voltage Circuit
10-12V |Defogger wire open between its center and
defogger wire power source terminal end (2)
4-6V Normal condition
0-1V Defogger wire open between its center and
defogger wire ground terminal end (3)

Defogger wire voltage for sedan model

Measuring | Voltage Circuit
position
10—-12V |Defogger wire open between defog-
Midpoint “a” ger wire p0\_/v_er sﬂom:rce terminal end
(2) and position “a
between (2) —
and (4) 7-9V Normal condition
4-6V Defogger wire open between posi-
tion “@” and center line (4)
4-6V Defogger wire open between center
Midpoint b’ line (4) and pgsﬂmn b
2-4V Normal condition
between (3) . .
0-1V Defogger wire open between posi-
and (4) H “p H
tion “b” and defogger wire ground
terminal end (3)
[A]: For wagon model
[B]: For sedan model
5: Glass antenna
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[A]

4) Touch voltmeter negative (—) lead to defogger wire ground
terminal end (1).

5) Touch voltmeter positive (+) lead with a foil strip to defogger
wire power source terminal end (2), then move it along wire
to defogger wire ground end (1).
For wagon model:
The place where voltmeter fluctuates from 10 —12 V10 0 - 1
V is where there is open.
For sedan model:
The place where voltmeter fluctuates from 10— 12V to 4 - 6
Vor4—-6VtoO0-1Viswhere there is open.

[A]: For wagon model
[B]: For sedan model
3: Glass antenna

REPAIR

1) Use white gasoline for cleaning.

2) Apply masking tape (1) at both upper and lower sides of heat
wire (2) to be repaired.

3) Apply commercially-available repair agent (3) with a fine-tip
brush (4).

4) 2 to 3 minutes later, remove masking tapes (1).

5) Leave repaired heat wire as it is for at least 24 hours before
operating rear defogger again.
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[A]

[B]

Wipers and Washers
Front wiper and washer switch
REMOVAL
1) Disconnect negative cable at battery.
2) Remove steering column hole cover.
3) Remove steering column covers.
)

4) Remove wiper and washer switch (1) from combination
switch assembly (2) and disconnect its coupler (3).

INSPECTION
Front wiper and washer switch

Check for continuity between terminals at each switch position as
shown below. If check result is not as specified, replace.

Terminal
Wiper SW B3 H L AS
OFF O——O
INT Oo—F=0
LO O O
HI o—7=0
Terminal
Washer SW B3 WF
OFF
ON O—1-"0
| [A] 1 LH steering vehicle | [B]: RH steering vehicle
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[A]

[B]

Intermittent wiper relay circuit

1) Turn the front wiper switch to “INT” position.

2) Connect battery positive terminal to terminal “B3” and its
negative terminal to terminal “EW”.

3) Connect voltmeter positive lead to terminal “L” and its nega-
tive lead to terminal “EW".

4) Check that the voltmeter indicates the battery voltage (10-
14V).

5) Connect terminal “AS” and terminal “B3” for 5 sec. or more
by a jumper wire.

6) Disconnect end of the jumper wire from terminal “B3”.

7) Connect disconnected jumper wire end to terminal “EW”,
then check that voltage between terminal “L” and terminal
“EW’ changes as shown in figure.

If check result is not satisfied, replace.

| [A]: LH steering vehicle | [B] : RH steering vehicle |

Without INT time control switch

Voltage

10-14V |- (

ov

3.8+1 sec.

With INT time control switch

INT time control Voltage
switch position
. (
- — High f==-=--- )
. 4'”:;5
]
o B Low Pm—
1.6+1 sec
. High |==========-=-~- —
| |
] Low |— —
LITENS < >
- 10.7+5 sec




BODY ELECTRICAL SYSTEM 8-11

[A]

[B]

EW L
=gz
BB

Washer linked circuit

1) Make sure that front wiper switch is at “OFF” position.

2) Connect battery positive terminal to terminal “B3” and its
negative terminal to terminal “EW”.

3) Connect voltmeter positive lead to terminal “L” and its nega-
tive lead to terminal “EW”.

4) When front washer switch is ON, check that voltage changes
as shown in figure.

| [A] 1 LH steering vehicle | [B]: RH steering vehicle |
ON e
OFF —_—

Approx. 2.2 sec.

High - '
Low —— L
Appr.ox. 0.3 sec.
INSTALLATION

Reverse removal procedure for installation.
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Power Door Lock System with Keyless Entry System (If Equipped)
Power door lock system with keyless entry system component location

DOOR LOCK

1. Power door lock controller

4. UNLOCK side 7. Rear door actuator

2. Power door lock switch

5. Front door actuator 8. Back door actuator for wagon model

3. LOCK side

6. Door switch

Power door lock system operation inspection

1) Check the following operation:
a) When the driver side key cylinder is turned LOCK once,
check all doors lock.
b) When the driver side door key cylinder is turned UNLOCK
twice, check all doors unlock.
c) For vehicle equipped dead lock system:
When the driver side door key cylinder is turned LOCK
twice within 2 seconds, check all doors lock and not pulled
up all door lock knobs by hand.
If check result is not satisfied, go to “Power Door Lock System
Circuit Inspection” in this section.
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[A]

[B]

— 1

ﬂ@
BlzlEMElEziENT)

Power door lock system circuit inspection
1) Disconnect negative cable from battery.

2) Disconnect door lock controller coupler (1).

3) Confirm that all doors are unlocked. Connect battery positive
(+) and negative (-) terminals to door lock controller coupler
terminals and check power door lock operation as follows.

If it does not operate as specified, repair applicable circuit or
check actuator. If it operates as specified, go to next step.

Power door lock operation for vehicle with dead lock system:

Hﬂnnﬂﬁha@nn
51 Fd [ 2l il sl

[C]

SN |

ﬂ@
51 Fd [ 2l 2l el

[D]

— |

ﬂ@
BlzlEMEEzIENT

TERMINAL
SteP M go1 | Le22 | Ls23 |L82-10 OPERATION

1 - &) @ ® |UNLOCK —> LOCK

2 @ ) - © |LOCK — DEAD LOCK

3 © &) ® @ |DEAD LOCK —> UNLOCK

[A]: Step 1: Lock operation check

[B]: Step 2: Dead lock operation check
[C]: Step 3: Unlock operation check
Power door lock operation for vehicle without dead lock sys-
tem:

o TERMINAL
°P a2 | Ls2-3 |Le2-10 OPERATION
© | @ | © [UNLOCK — LOoCK

2 @ ) @ |LOCK — UNLOCK

[A]: Step 1: Lock operation check
[D]: Step 2: Unlock operation check

1. Power door lock controller coupler “L82”
viewed from terminal side

4) Connect negative (—) cable to battery.
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] 5) Check that the voltage and continuity between the following

con

ditions.

terminals and body ground are specifications under each

If check result is not as specified, repair circuit.

If check result is OK, recheck power door lock system as fol-

lows.
a) Substitute a known-good door lock controller.
b) Recheck power door lock system circuit.

<) 1:
Q

Power door lock controller coupler “L82”

viewed from terminal side

Power door lock system circuit check

Terminal Wire Circuit Specification Condition
. Power door lock switch is LOCK
, N Continuity "
L82-5 | WHT/BLK | Power door lock switch circuit position.
No continuity | Power door lock switch is free.
L82-9 |WHT/GRN |Main power supply 10-14V -
. : o 10-14V Ignition switch is ON position.
L82-12 | RED/BLK |Ignition switch circuit 0=1V Ignition switch is OFF position,
- Driver side key cylinder is UNLOCK
, . . . Continuity :
L82-13 BRN Driver side key cylinder cir- side.
cuit (UNLOCK signal) - Except the above-mentioned condi-
No continuity tion
_ . _ . Continuity erver side key cylinder is LOCK
Driver side key cylinder cir- side.
L82-14 |BRN/WHT | . . . .
cuit (LOCK signal) o Except the above-mentioned condi-
No continuity tion
Power door lock switch circuit Continuity POVYE.H door lock switch is UNLOCK
L82-16 | BLU/ORN (UNLOCK signal) position.
g No continuity | Power door lock switch is free.
L82-17 BLK Ground 0-1V -
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Keyless entry system operation inspection

1) Confirm that power door lock system is good condition.

2) Check transmitter battery for dead. If battery is dead, replace
battery referring to “Replacement of Transmitter Battery”
under “Transmitter” in this section.

3) Confirm that all doors are closed and unlocked.

4) Check the following operation:

a) When pushing “LOCK” button (1) on transmitter (2) once,
check all doors lock and hazard waning lights flash once.

b) When pushing “UNLOCK” button (3) on transmitter (2)
twice, check all doors unlock and hazard waning lights flash
several times and interior light turn on about 20 seconds
with the interior light switch in the middle position.

c¢) For vehicle equipped dead lock system:
When pushing “LOCK” button (1) on transmitter (2) twice
within 2 seconds, check all doors lock and not pulled up all
door lock knobs by hand.

If check result is not satisfied, go to “Keyless Entry System Circuit
Inspection” in this section.

Keyless entry system circuit inspection

Check that the voltage and continuity between the following termi-
nals and body ground are specifications under each conditions.
If check result is not as specified, check applicable circuit.
If circuit is normal, recheck keyless entry system circuit as fol-
lows.

1) Substitute a known-good door lock controller.

2) Register key code referring to “Code Registration Proce-

dure” under “Transmitter” in this section.
3) Recheck keyless entry system circuit.

| 1. Door lock controller |
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Keyless entry system circuit check

Terminal Wire Circuit Specification Condition
. “nn Push “LOCK” button on transmitter
Figure “A
once.
L8o-7 BLU/YEL H_azarq waning signal circuit Figure “B” Push “UNLOCKI” button on transmit-
(right side) ter once.
Figure “C” Push “LOCK” button on transmitter
9 twice within 3 seconds.
. . Push “LOCK” button on transmitter
Figure “A
once.
L82-8 GRN/RED Hazard waning signal circuit Figure “B” Push “UNLOCK?” button on transmit-
(left side) ter once.
Fiqure “C” Push “LOCK” button on transmitter
9 twice within 3 seconds.
L82-11 | BLU/ORN | Key remainder circuit 10-14V Ign!t!on key !S n |g.n|t_|on. .SWItCh'
0-1V Ignition key is not in ignition.
Driver side, passenger side, rear
0-1V driver side, rear passenger side or
back door is open.
10-14V All doors are close.
, o Fulfill the following conditions.
L8215 | BLK/RED g‘r):l;tsw”"h & interior light « All door is close.
* Interior light switch is middle posi-
Figure “D” tion.
* 20 seconds after pushing
“UNLOCK?” button on transmitter
once
(Al B] (C] [D]
12v — 12v _‘ ’7 12v 12V
ov ov H ov ov
1s/div 1s/div 1s/div 2ms/div
[A]: Figure “A”
[B]: Figure “B”
[C]: Figure “C”
[D]: Figure “D”
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Transmitter

REPLACEMENT OF TRANSMITTER BATTERY

If transmitter becomes unreliable, replace transmitter battery as
follows.

1) Remove screw (1), and remove cover (2) from ignition key
(3).

2) Unhook tabs (4) and remove transmitter (5).

3) Replace battery (lithium disc-type CR1616 or equivalent bat-
tery) (6)-

4) Set transmitter to cover (2).

5) Install cover (2) to ignition key (3) and tighten screw (1).

6) Make sure that keyless entry system can be operated with
transmitter.

CAUTION:

Use care not to allow grease or dirt to be attached on the
printed circuit board and the battery.

NOTE:

e To prevent theft, be sure to break the transmitter
before discarding it.

* Dispose of the used battery properly according to
applicable rules or regulations. Do not dispose of lith-
ium batteries with ordinary household trash.

CODE REGISTRATION PROCEDURE

If transmitter or door lock controller replace new one, register key
code as follows.

1) Confirm that all doors are closed and ignition key is out of
ignition key cylinder

2) Open driver side door.

3) Turn ignition switch to ON position, and then drawn ignition
key from ignition key cylinder within 10 seconds after that.

4) Push and release driver side door switch (1) at 3 times by
hand within 20 seconds after removing ignition key from igni-
tion key cylinder.

5) Turn ignition switch to ON position, and then drawn ignition
key from ignition key cylinder within 10 seconds after that.

6) Push “UNLOCK” button (2) on transmitter (3) and confirm
that all doors are operated from lock to unlock.

With this, code registration is completed.

NOTE:

¢ Three transmitter codes can be registered.
* When a new transmitter code is registered, the oldest
one will be cleared.
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Power door lock switch

Refer to “Power door lock switch” under “Power Door Lock Sys-
tem (If Equipped)” in the same section of the Service Manual
mentioned in “FOREWORD” of this manual.

Door key cylinder switch (driver and passenger side)

Refer to “Door key cylinder switch (driver and passenger side)”
under “Power Door Lock System (If Equipped)” in the same sec-
tion of the Service Manual mentioned in “FOREWORD” of this
manual.

Power door lock actuator

Refer to “Power door lock actuator” under “Power Door Lock Sys-
tem (If Equipped)” in the same section of the Service Manual
mentioned in “FOREWORD” of this manual.

Door switch

Refer to “Door switch (front/rear door)” in the same section of the
Service Manual mentioned in “FOREWORD” of this manual.
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SECTION 9

BODY SERVICE

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

* Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under
“General Description” in air bag system section in order to confirm whether you are performing ser-
vice on or near the air bag system components or wiring. Please observe all WARNINGS and “Ser-
vice Precautions” under “On-Vehicle Service” in air bag system section before performing service
on or around the air bag system components or wiring. Failure to follow WARNINGS could result in
unintentional activation of the system or could render the system inoperative. Either of these two
conditions may result in severe injury.

* Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system
may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

* When servicing vehicle body, if shock may be applied to air bag system component parts, remove
those parts beforehand. (Refer to Section 10B.)

NOTE:

e For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service
Manual mentioned in the “FOREWORD” of this manual.

» Fasteners are important attaching parts in that they could affect the performance of vital compo-
nents and systems, and/or could result in major repair expense. They must be replaced with one of
the same part number of with an equivalent part if replacement becomes necessary.

* Do not use a replacement part of lesser quality or substitute a design. Torque values must be used
as specified during reassembly to assure proper retention of these parts.

CONTENTS
Glass, Windows and Mirrors.......cccceceeemeemeenenns 9-3 Body DIMENSIONS.........cccccceeeeeieeeeeceie e, 9-8
FrONt DOOT GIASS ... vveveeeeeeeeeeeeeeeeeeeeeereseseeseeees * ENQGiNe room........covriiiniiiincn, ¥
Front Door Window Regulator.................cc.......... * Back door (For Wagon Model).................... 9-8
DOOT MIFTOT ...t * Trunk room (For Sedan Model)................... 9-8
Rear DOOr GIaSS......vveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen. * Side body (For Wagon Model) .................... 9-8
Rear Door Window Regulator ...............ccc.......... * Side body (For Sedan Model) ..................... 9-9
WINASHIEId..........ceeeeveeeeeeeeceee e * Under body........covinnni, *
Front Pillar Window ..........eeeeeeiiiiiiiiiiieeeean, * Instrumentation and Driver Information............. *
Quarter Window (For Wagon Model) .............. 9-3 INStrUMENt PANEN ..o, *
Back Door Glass (For Wagon Model) ............. 9-3 SeALS ....iev v ——— 9-11
Back Window (For Sedan Model).................... 9-4 Front Seat «
Body Structure...........cccccmmiiemnnsssssnssssssssasssnns 9-5 Rear Seat (For Wagon Model) ...................... 9-11
Eront DDoor AAssemkk))lly .......................................... : Rear Seat (For Sedan Model)....................... 9-11
ear Door Assembly .........ccceeeeeiiieciie e, ; .

Back Door Assembly (For Wagon Modal) ... 95 Se;:)rr::yDa:)r:)? t(;)cik;ssemu .............................. 9 12*
Lrung Lid (For Sedan Model) .........cccccuvveenneen. 9-5 Rear Door Lock Assembl;y """""""""""""""""" *

(o0 o [P : Back Door Lock Assembly
Front Fender ... . (For Wagon MOdel) ..o 9-12

Front Bumper and Rear Bumper............ccoue.......
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Trunk Lid Lock Assembly

(For Sedan Model) ........ccoeceerienieeniiiieeeen, 9-12
Key COdiNg ....corueerieiieenie et *
Key usage and identification .............c.ccceceenee. *
Ignition switch lock cylinder.............cccceevnennee. *
Exterior and Interior Trim.........cccceceeriinriiennns 9-14
Floor Carpet......ccoccoveeeceee e *
Head LiniNg.....coooviiiieeee e 9-14
Roof Molding.......ccoveeeiieeiieeeeeeee e 9-16
Paint and Coatings .........ccocurerimrssnrssnssnssanas 9-17

Anti-Corrosion Treatment..........cooevveeeeeeeeeeeeeeen..

Sealant Application Areas

(For Wagon Model).........cceeveeieerieeriienieeeene 9-17

Sealant Application Areas

(For Sedan Model)........ccceviveierieeriiieeeee 9-17

Under Coating Application Areas................... 9-19

Anti-Corrosion Compound Application Area

(For Wagon Model).........cceeveeveerieeriienieeeene 9-21

Anti-Corrosion Compound Application Area

(For Sedan Model)........cccceeiieieerieniiieeeeee 9-21
Required Service Material...........ccocoeremrrnnsnnriannans *
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Glass, Windows and Mirrors

Quarter Window (For Wagon Model)
REMOVAL AND INSTALLATION
Refer to “Quarter Window” in the same section of the Service Manual mentioned in “Foreword” of this manual.

Back Door Glass (For Wagon Model)
REMOVAL AND INSTALLATION
Refer to “Back Door Glass” in the same section of the Service Manual mentioned in “Foreword” of this manual.
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Back Window (For Sedan Model)

1. Back window 2. Back window lower molding | 3. Back window molding |

REMOVAL AND INSTALLATION

Refer to “Windshield” in this section as removal and installation
procedures are basically the same. However, note the following.

* Observe the following precautions when applying adhesive
(1) along glass (2) edge.

* Adhesive (1) should be applied evenly especially in height.

* Be careful not to damage primer (3).

* Press glass against body quickly after adhesive (1) is
applied.

4. Back window molding

5. Back window lower molding

Adhesive amount specifications and position for back
window

Width “a” : 7 mm (0.28 in.)

Height “b” : 14 mm (0.55 in.)

Position “c” : 6 mm (0.23 in.)

Width “d” : 14 mm (0.55 in.)
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Body Structure

Back Door Assembly (For Wagon Model)

REMOVAL AND INSTALLATION
Refer to “Back Door Assembly” in the same section of the Service Manual mentioned in “Foreword” of this man-
ual.

Trunk Lid (For Sedan Model)

1. Trunk lid panel 3. Weather-strip 5. Torsion bar holder 7. Trunk room side trim 9. Trunk room side trim holder
2. Torsion bar 4. Hinge 6. Trunk lid garnish 8. Trunk room rear trim 10. Trunk room side trim cover
REMOVAL
WARNING:

When removing torsion bar, be careful for its repulsion.

1) Remove trunk lid opener wire and trunk room harness from
trunk lid panel (1).
2) Remove trunk lid attaching bolts (2), and trunk lid.

NOTE:

Handle removed trunk lid carefully. Dropping it can
cause damage to itself and vehicle body.

3) Remove trunk room side trim.
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4) Remove torsion bars.

5) Fold rear seat back forward.

6) Remove high mounted stop light.

| 1. High mounted stop light stay |

7) Remove tether anchorage (if equipped) (1) then remove par-
tition trim.

8) Remove hinge attaching bolts (1) and take out trunk lid
hinges.



BODY SERVICE 9-7

[A]

[B]

INSTALLATION

Reverse removal procedure for installation, and then noting the
following instruction.

* Install torsion bars as following:

a) Open trunk lid and hold it.

b) Distinguish torsion bar (A) from (B) by end shape (1).

¢) Insert end (1) into hole of partition side panel (3) and fit end
(2) to groove partition side panel of left side hinge.

d) Insert end (1) into hole of partition side panel (3) and fit end
(2) to groove partition side panel of right side hinge.

[Al: Left side torsion bar
[B]: Right side torsion bar

» Fore-and-aft and right-and-left adjustment.
Adjust trunk lid clearance by loosening trunk lid mounting
bolts (2).

e Adjust trunk lid latch striker so that striker shaft approxi-
mately aligns with the center of groove of trunk lid latch (1).
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Body Dimensions
Back door (For Wagon Model)

Refer to “Body Dimensions” in the same section of the Service Manual mentioned in “Foreword” of this manual.

Trunk room (For Sedan Model)

a

a(a’). Joint of panel (Roof panel and side body outer panel) e. Rear combination lamp installation hole

b (b’). Joint of panel (Side body outer panel and partition panel) f (f). Rear bumper installation hole

c (c’). High mount stop lamp installation hole g. Rear luggage end garnish installation hole
d (d’). Weather-strip mounting clip installation hole

Hole to hole distance

a-a’: 951 mm(37.44in.) c-g: 663 mm(26.11in.) e-e’: 1094 mm (43.07 in.)
ab: 528 mm (20.79in.) d-d’: 1221 mm (48.06 in.) f-f: 936 mm (36.85in.)
a-b’: 1198 mm (47.17 in.) d-g: 956 mm (37.62in.)

b-b’: 1216 mm (47.87 in.) d-g: 788 mm (31.01in.)

Side body (For Wagon Model)
Refer to “Body Dimensions” in the same section of the Service Manual mentioned in “Foreword” of this manual.
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Side body (For Sedan Model)

[¢]

O o

=S

Instrumental panel upper mounting bolt hole

Front shoulder adjuster bracket installation upper hole

Jig hole (¢10 mm (0.39 in.))

Front door lower hinge installation hole

Front door switch mounting bolt hole

Rear side trim installation hole

Front pillar inner trim installation lower hole

Bleeding hole (¢15 mm (0.59 in.))

Rear door switch mounting bolt hole

Front pillar inner trim installation upper hole

Rear door upper hinge installation upper hole

Side sill scuff installation rear hole

o lalo|lo|®

Jig hole (¢10 mm (0.39 in.))

Rear door lower hinge installation lower hole

Jig hole (¢10 mm (0.39 in.))

Hole to hole distance

af: 1112 mm (43.78 in.) f-h: 1088 mm (42.83in.) d-o: 1121 mm (44.13in.)
a-g: 918 mm (36.14in.) f-1: 677 mm (26.65 in.) e-0: 1163 mm (45.79in.)
a-i: 935mm(36.81in.) i-1: 924 mm (36.38 in.) f-o: 1199 mm (47.20 in.)
b-g: 1004 mm (39.53 in.) i-m: 873 mm (34.37in.) g-o: 807 mm (31.77in.)
b-j: 1027 mm (40.43 in.) jm: 912 mm (35.90 in.) h-o: 727 mm (28.62 in.)
c-h: 988 mm (38.90 in.) k-n: 1098 mm (43.23 in.) k-o: 1479 mm (58.23 in.)
d-f: 645 mm (25.39in.) I-n: 1037 mm (40.83 in.) l-o: 1608 mm (63.31 in.)
d-g: 877 mm (34.53in.) a-o: 1053 mm (41.46 in.) m-o: 1464 mm (57.64 in.)
d-h: 1026 mm (40.39in.) b-o: 1012 mm (39.84 in.) nh-o: 1156 mm (45.51 in.)
e-h: 1087 mm (42.80 in.) c-0: 1137 mm (44.76 in.)
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(

Front end of windshield upper installation section

e. Quarter window trim mounting clip installation hole

Front end of windshield lower installation section

f.  Quarter window trim mounting clip installation hole

Datum point

g. Jig hole (¢10 mm (0.39 in.))

a(a)).
b (b").
c.
d.

Quarter window trim mounting clip installation hole

Hole to hole distance

a-a’: 1078 mm (42.44 in.) af: 1165 mm (45.87 in.) d-f: 1577 mm (62.09 in.)
ab: 740 mm (29.13in.) b-b’: 1332 mm (52.44 in.) e-f: 1657 mm(65.24 in.)
a-b’: 1408 mm (55.43 in.) b-f: 1211 mm (47.68 in.)
ac: 1149 mm (45.24in.) d-f: 1577 mm (62.09 in.)
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Rear Seat (For Wagon Model)
REMOVAL AND INSTALLATION

Seats

Refer to “Rear Seat” in the same section of the Service Manual mentioned in “Foreword” of this manual.

Rear Seat (For Sedan Model)

1. Seat cushion 4. Seat back bracket
2. Seatback [!] Tightening torque
3. Head rest
REMOVAL

1) Fold rear seat back forward.

2) Remove 2 seat back bolts to remove seat back.
3) Remove seat cushion.

4) Disassemble and repair seat as necessary.

INSTALLATION

Reverse removal procedure to install rear seat noting the follow-
ing instruction.
* When installing seat cushion, align seat cushion hook with
seat back bracket.
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Security and Locks

Back Door Lock Assembly (For Wagon Model)

REMOVAL AND INSTALLATION
Refer to “Back Door Lock Assembly” in the same section of the Service Manual mentioned in “Foreword” of this
manual.

Trunk Lid Lock Assembly (For Sedan Model)

1. Trunk lid latch assembly 3. Latch striker |
2. Trunk lid lock cylinder

REMOVAL

1) Disconnect trunk lid lock control rod (1).
2) Remove trunk lid lock cylinder (2).

3) Loosen trunk lid latch bolts (1) and remove trunk lid latch

assembly (2).
4) Disconnect trunk lid opener wire (3).
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INSTALLATION

Reverse removal procedure to install trunk lid lock assembly not-
ing the following instruction.

* Adjust latch striker so that its center aligns with the center of
groove in trunk lid latch base.

/I’\
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Exterior and Interior Trim

Head Lining
REMOVAL

1) Remove spot light assembly (1), if equipped.
2) Remove sun visor (2).

3) Remove doom light assembly (1).
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[A]

[B]

4) Remove front pillar trim (1), front side sill scuff (2), dash side
trim (3), center pillar inner trim (4), center pillar inner upper
trim (5), rear side sill scuff (6), quarter inner trim (7) and
quarter window trim (8), rear side lower trim (10) and rear
side upper trim (11).

9. Forward
[A]: For Wagon model
[B]: For Sedan model

5) Remove assistant grip (1).
6) Remove head lining clips (2) and remove head lining (3).

4. Clip
5. Flat head driver

INSTALLATION

Reverse removal procedure to install head lining noting the fol-
lowing instructions.
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* Tighten sun visor screw to specified torque.

Tightening torque
Sun visor screw (a) : 4 N-m (0.4 kg-m, 2.8 Ib-ft)

Roof Molding

Refer to “Roof Molding” in the same section of the Service Man-
ual mentioned in “Foreword” of this manual.

NOTE:

For sedan model, there are 6 place roof molding clips
and not equipped with roof molding caps.
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Paint and Coatings
Sealant Application Areas (For Wagon Model)

Refer to “Sealant Application Areas” in the same section of the Service Manual mentioned in “Foreword” of this
manual.

Sealant Application Areas (For Sedan Model)

NOTE:

For the items not found in Sedan model, refer to “Sealant Application Areas” in the same section of
the Service Manual mentioned in “Foreword” of this manual.

DETAIL: S

6mm (0.24 in.)

3mm (0.121in.)

VIEW: 00 SECT: XX-XX

VIEW: QQ DETAIL: Q VIEW: RR

“A”: Apply sealant. “C”: Smooth out sealant with a brush.
“B”: Wipe off excess sealant after application. “D”: Apply sealant covering flange end.
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VIEW: TT

VIEW: UU

“A”: Apply sealant. “C”: Smooth out sealant with a brush.
“B”: Wipe off excess sealant after application.
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Under Coating Application Areas

ag? “C

A 50 mm (2.0in.)

SECT: A-A

DETAIL: Z

o

«py

DETAIL: Z

“A”: Apply undercoating (PCV, 400 pm or more). “C”: Apply anti-chip coat (300 ym or more).

“B”: Apply anti-chip coat (100 pm or more). “D”: Do not apply undercoating.




9-20 BODY SERVICE

MAH “C" “Bk
N \ | 1\
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DETAIL: X DETAIL: Y
“A”: Apply undercoating (PCV, 400 pm or more). “C”: Do not apply undercoating.

“B”: Apply undercoating (PCV, 600 pm or more).
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Anti-Corrosion Compound Application Area (For Wagon Model)

Refer to “Anti-Corrosion Compound Application Area” in the same section of the Service Manual mentioned in
“Foreword” of this manual.

Anti-Corrosion Compound Application Area (For Sedan Model)

SECT:AA 50 mm

(2.0in.)
60 mm /
(2.41in)
50 mm /]
(2.0in.)
. 60 mm '-
(24in) 25 mm
SECT: D-D (1.0in)
15 mm
(0.6in.)
"
“A /
[ 20 mm
(0.8in.) 15 mm
(0.61in.)
SECT: F-F SECT: G-G

“A”: Apply rust proof wax (hot wax 50 pm or more).

“B”: Apply rust proof wax (low viscosity wax 10 um or more).
“C”: Apply rust proof wax (high viscosity wax 50 pm or more).
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AIR BAG SYSTEM 10B-1

SECTION 10B

AIR BAG SYSTEM

WARNING:

* Service on or around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “On-Vehicle
Service” in this section before performing service on or around the air bag system components or
wiring. Failure to follow WARNINGS could result in unintended activation of the system or could
render the system inoperative. Either of these two conditions may result in severe injury.

¢ The procedures in this section must be followed in the order listed to disable the air bag system
temporarily and prevent false diagnostic trouble codes from setting. Failure to follow procedures
could result in possible activation of the air bag system, personal injury or otherwise unneeded air
bag system repairs.

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they were
removed. If a fastener needs to be replaced, use the correct part number fastener for that application.
If the correct part number fastener is not available, a fastener of equal size and strength (or stronger)
may be used. Fasteners that are not reused, and those requiring thread-locking compound, will be
called out. The correct torque value must be used when installing fasteners that require it. If the above
conditions are not followed, parts or system damage could result.

NOTE:

For the items with asterisk (*) in the “CONTENTS” below, refer to the same section of the Service Man-
ual mentioned in the “FOREWORD” of this manual.

CONTENTS
General Description........c.cccceevvcrrssceressnneens 10B-3 Table D - “AIR BAG” Warning Lamp
System Components and Wiring Location Cannot Indicate Flashing Pattern of
View and Connectors .......o.eeveeeeeeeeeeeeeeennns, 10B-3 DT it *
System Wiring Diagram............c.cocceeveuennne.. 10B-4 Table E - SDM Cannot Communicate
DIAQNOSIS 11eueeeeeesssseseeeeesessssssssssssssssssssssseees 10B-6 through the Serial Data GirCUL.......cccccvvvresesssnn ’
; . x DTC B1015 - Passenger Air Bag Initiator
B'Siggl?g;)%;gq%ilcc’de (BTC) v . Circuit Resistance High................... S 10B-6
intermittents and Poor Conneciions ... D1C BIO16 - Passenger A Bag Itator
Air Bag Diagnostic System Check.............c.c....... * gl_lr_ccugroisgstag\ce Low AB """ | tt """" 1086
Air Bag Diagnostic System Check Flow Lo - rassenger Air bag fnitiator
Table . Circuit Short to Ground ...........cocceviieriiinenne 10B-6
TaIe : DTC B1019 - Passenger Air Bag Initiator
DTS CNEOK.. .. : Circuit Short to Power Circuit. ... 10B-6
DTS CIBAMANCE .. : DTC B1021 — Driver Air Bag Initiator
AR RACY R Circuit Resistance High............................. 10B-11
E?)?:]ee?C-)NAISTeEQf Warning Lamp ) DTC B1022 — Driver Air Bag Initiator
« Wi | v Mo Circuit Resistance LOW ..............cccocuueee. 10B-11
paole B - AN BAGT Warning Lamp Does DTC B1024 — Driver Air Bag Initiator
“AIR RAGS " \Narm A Circuit Short to Ground ..., 10B-11
favle C - *AIR BAG" Warning Lamp ) DTC B1025 — Driver Air Bag Initiator

Circuit Short to Power Circuit...........ccc...... 10B-11
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DTC B1031 — Power Source Voltage Side) Correspondence Abnormality.....................
1 T | o O * DTC B1081 — Side Air Bag (Driver Side)

DTC B1032 — Power Source Voltage Intiator Circuit Resistance High ..............cccccceee.
I S * DTC B1082 — Side Air Bag (Driver Side)

DTC B1041 — Driver Pretensioner Initiator Intiator Circuit Resistance LOW .........c.cccoeceeeiene
Circuit Resistance High..........cccccvvviviieeeccnenen. * DTC B1083 — Side Air Bag (Driver Side)

DTC B1042 — Driver Pretensioner Initiator Intiator Circuit Short to Ground............cccocceeeeiiene
Circuit Resistance LOW .........cccccvevieeveeeceeennen. * DTC B1084 — Side Air Bag (Driver Side)

DTC B1043 — Driver Pretensioner Initiator Intiator Circuit Short to Power Circuit...................
Circuit Short to Ground ..........cccoevviieeierecieee, * DTC B1085 — Side Air Bag (Passenger

DTC B1044 — Driver Pretensioner Initiator Side) Intiator Circuit Resistance High..................
Circuit Short to Power Circuit..........cccccceveiveenneen. * DTC B1086 — Side Air Bag (Passenger

DTC B1045 — Passenger Pretensioner Side) Intiator Circuit Resistance Low...................
Initiator Circuit Resistance High...........ccccocee.... * DTC B1087 — Side Air Bag (Passenger

DTC B1046 — Passenger Pretensioner Side) Intiator Circuit Short to Ground...................
Initiator Circuit Resistance Low..........cccccccevveenne * DTC B1088 — Side Air Bag (Passenger

DTC B1047 — Passenger Pretensioner Side) Intiator Circuit Short to Power

Initiator Circuit Short to Ground ..........ccccceveuennee * @71 (o1
DTC B1048 — Passenger Pretensioner ON-VehiCle SEIVIiCe .......ocumrremesreseseessessessessessenns
Initiator Circuit Short to Power Circut.................. i Service Precautions.............cccveeeeeeeveveseeecsennen.
DTC B1051 — Frontal Crash Detected Service and diagnoSis..........c.cvevevevrereeeerereeenns
(System Activation Command . Disabling air bag system.............ccccevvvrerueennen.
Outputted) ........................................................... Enabling air bag system ...............................

DTC B1056 — Sideward Crash (Driver
Side) Detected (Side Air Bag System

Activation Command Outputted)..........cccccuereneee

DTC B1057 — Sideward Crash
(Passenger Side) Detected (Side Air Bag

System Activation Command Outputted)............

DTC B1058 — Frontal Crash Detected
(Pretensioner Activation Command

Outputted) ....cooueeeeeeeeeeeeee e

DTC B1061 - “AIR BAG” Warning Lamp

CirCUit FailUre.... .o

DTC B1063 — Side Sensor (Driver Side)

Circuit Short to Ground .........eueeeeeeeeeeeeeeeeeenn,

DTC B1064 — Side Sensor (Driver Side)

Circuit Short to Power Circuit Or Open..............

DTC B1065 — Side Sensor (Passenger

Side) Circuit Short to Ground...........ccccveiveeneen.

DTC B1066 — Side Sensor (Passenger
Side) Circuit Short to Power Circuit or

Handling and storage..........ccccoevvieiiiieeinnieenn.
Repairs and Inspections Required after
an ACCIAENt ......cooovieiie e
Accident with deployment/activation -
component replacement ...........cccoccevieenienenne
Accident with or without deployment/
activation - component inspections..................
SDM. .. e
SidE SENSOT ..o
Seat Belt Pretensioner...........ccccveeiceenieenienenee
Passenger Air Bag (Inflator) Module....................
Side Air Bag (Inflator) Module
(L =0 [T1 o] =T ) S
Driver Air Bag (Inflator) Module...............cccceuee..e
Contact Coil and Combination Switch
ASSEMDBIY ...
Seat Belt Pretensioner..........cccccveevceenieenienenee

Air Bag (Inflator) Module and Seat Belt
Pretensioner Disposal...........cccuemnnmmrisesnisnnsssannans

* X * X

*

(O 07T o

DTC B1071 - Internal SDM Fault .........cc.......... - Deployment/Activation Qutside of

DTC B1 072 _ |ntema| Slde Sensor (Drlver VehIC|e ............. e SRRERLALELLLLRL LR LELLEE ARSRERLLLL LR
S N T L - Deployment/Activation Inside of Vehicle..............
DTC B1074 — Internal Side Sensor Deployed Air Bag (Inflator) Module and
(Passenger Side) Fault .............ccc.couurvvrreereennne, . Activated Seat Belt Pretensioner

DTC B1073 — Side Sensor (Driver Slde) DISpOSﬁl ...... e
Correspondence Abnormality ............c...ccc......... * Tightening Torque Specification.............ccoc.eeu..

DTC B1075 — Side Sensor (Passenger Special TOOI .......cccvvemrirnrssrrssnssss s snsssens



AIR BAG SYSTEM 10B-3

General Description
System Components and Wiring Location View and Connectors

CONNECTOR “L80" CONNECTOR “L83” CONNECTOR “L35”

®

CONNECTOR “L73*, “L74”

CONNECTOR “L75%, “L76”

CONNECTOR “L28" E
7
C

N
LT WS

CONNECTOR “X01”
CONNECTOR “L79” CONNECTOR “L77¢, “L78"

,

gy

CONNECTOR “L70”

1. Air bag harness (in floor harness) 5. Driver air bag (inflator) module 9. Ground for air bag system

2. “Air bag” monitor coupler 6. Passenger air bag (inflator) module 10. Side air bag (inflator) module (if equipped)
3. DLC 7. SDM 11. Side Sensor (if equipped)

4. Contact coil assembly 8. Seat belt pretensioner (retractor assembly)
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System Wiring Diagram

“ 70"
I > GRN BLK/RED « ogn 1"
j L28 X01
1 5 O 0'7/0 Gt “G20” +12V 11 12
7
3 — D+ - %E
\
1
/
YEL/RED a D- 66‘
[ o RE”
GRN 20 1 +12V L35
BLK ‘A)
3 — P+ L7o-24\tEL/GRN o
\
’ : ]: 'I YEL " ,"1_1 19
P- [L70-23 )~ -
ool ReD - - 4
uG14u i uL75n
BLU BLU +12V
7 4 L 4 \L70-28 SDL) 430V+5V
] =) PNK A
l L DP+|L70-33 ) x,
“G4E” ‘L83’ ] ] 14
6 1 1
/“L77" O DP-L70-34 ) WHT 1447
GRNWHT (176-17 [sD2) o 76"
18 | +12V
GRN/BLK
\L70-6 |SD- — PP+ [L70-36 ) BAN 144
]: \
’I 1 15
1
'-/78 a PP-|L70-35 LT GRN 147
GRNYEL (176-16 s+ o
N\ WHT/RED[ /4«
GRN/ORN (705 [sp- — DS+|L70-19 N X,
1 1 L‘_l 16
]: I !
4 Ds- [L70-18) WHT/GRN é’
“L74”
8 PPL (708 |DNS v
— PS+|L70-20 }—RERXBLK /4
\ \
“L79” ];); ) gl 17
(Al ~="77=~ O PS- [L70-21 ) RED/YELY /4,
[B] “X01", “L28”, “L35“, “L70", uL73u _ “L80",
“L83", “G14’, “G20”, “G21” and "G46”
Z
[A]: Shorting bar 7. To data link connector (DLC) 15. Passenger seat belt pretensioner
[B]: Connector 8. “AIR BAG” monitor coupler 16. Side air bag (inflator) module
at driver side (if equipped)
1. From main fuse 9. Ground for air bag system 17. Side air bag (inflator) module
at passenger side (if equipped)
2. Ignition switch 10. SDM 18. Side sensor at driver side (if equipped)
3. “METER’” fuse 11. Contact coil assembly 19. Side sensor at passenger side (if equipped)
4. “AIR BAG” warning lamp in combination meter | 12. Driver air bag (inflator) module 20. Ground on body
5. “AIR BAG” fuse 13. Passenger air bag (inflator) module
6. To ECM and ABS control module (if equipped) | 14. Driver seat belt pretensioner

TERMINAL ARRANGEMENT OF SDM CONNECTOR (VIEWED FROM HARNESS SIDE)

18|19 [ 20| 21

23

24 26 | 27

30

31|32]33]34]35]36

s ) Y s |

 —

1.

SDM connector “L70”
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SDM connector “L70”

TERMINAL CIRCUIT TERMINAL CIRCUIT
L70-1 - L70-20 Side air bag (inflator) High
L70-2 - L70-21 module (passenger side) Low
(if equipped)

L70-3 - L70-22 -

L70-4 - L70-23 Passenger air bag Low

L70-5 Side sensor (passenger side) Low L70-24 (inflator) module High

L70-6 Side sensor (driver side) Low L70-25 -

L70-7 - L70-26 Driver air bag (inflator) Low

L70-8 Diagnosis switch L70-27 module High

L70-9 - L70-28 Data link connector (DLC)

L70-10 - L70-29 -

L70-11 - L70-30 “AIR BAG” warning lamp

L70-12 - L70-31 Ground

L70-13 - L70-32 Ignition switch (power source)

L70-14 — L70-33  |ppver pretensioner High

L70-15 - L70-34 Low

L70-16 Side sensor (passenger side) High L70-35 Low
(if equipped) .

L70-17 | Side sensor (driver side) High 7036 | assenger pretensioner High
(if equipped)

L70-18 Side air bag (inflator) Low

L70-19 module (driver side) High

(if equipped)
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Diagnosis
DTC B1015 - Passenger Air Bag Initiator Circuit Resistance High
DTC B1016 - Passenger Air Bag Initiator Circuit Resistance Low
DTC B1018 - Passenger Air Bag Initiator Circuit Short to Ground

DTC B1019 - Passenger Air Bag Initiator Circuit Short to Power Circuit
WIRING DIAGRAM

14 wgy “L70" 4 “70°
3 L « 5
\ ]: +12v L35
1
1>—?o erN |~ ol RED RED (Go-32[16)
2 1
1

L

BLK (7031 |GND
6 R
/
/27

[A]: Shorting bar 2. Ignition switch 4. SDM 6. Ground for air bag system
1. From main fuse 3. “AIR BAG” fuse 5. Passenger air bag (inflator) module
CAUTION:
* Be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK before starting diagnosis according to
flow table.

* When measurement of resistance or voltage is required in this table, use a tester along with a cor-
rect terminal adaptor from special tool (Connector test adapter kit).

e When a check for proper connection is required, refer to “Intermittents and Poor Connections” in
this section.

* If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace
the wire harness, connector and terminal as an assembly.

DTC WILL SET WHEN
DTC B1015:

The combined resistance of the passenger air bag (inflator) module, harness wiring and connector terminal con-
tact is above a specified value for specified time.

DTC B1016 :

The combined resistance of the passenger air bag (inflator) module, harness wiring and connector terminal con-
tact is below a specified value for specified time.

DTC B1018:

The voltage measured at passenger air bag initiator circuit is below a specified value for specified time.

DTC B1019:

The voltage measured at passenger air bag initiator circuit is above a specified value for specified time.

TABLE TEST DESCRIPTION
DTC B1015, B1016, B1018 or B1019 :

STEP 1 : Check whether malfunction is in passenger air bag (inflator) module.
STEP 2 : Check passenger air bag (inflator) module initiator circuit in air bag harness.
STEP 3 : Check passenger air bag (inflator) module initiator circuit in air bag harness. (for DTC B1019 only)
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DIAGNOSTIC FLOW TABLE
DTC B1015:

Step

Action

Yes No

1

1) With ignition switch OFF, disconnect passenger air
bag (inflator) module connector “L35” behind the
glove box.

2) Check proper connection to passenger air bag (infla-
tor) module at terminals in “L35” connector.

3) If OK, then connect Special Tool (B) and (C) to pas-
senger air bag (inflator) module connector “L35” dis-
connected at the step 1).

With ignition switch ON, does DTC B1015 still exist?

Go to step 2. Ignition switch OFF.

Replace passenger air
bag (inflator) module
(Refer to “Passenger Air
Bag (Inflator) Module” in
this section).

2 | 1) With ignition switch OFF, disconnect SDM connector | Substitute a Repair high resistance
“L70. known-good SDM | or open in “YEL/GRN”
2) Check proper connection to SDM at terminals “L70- | and recheck. or “YEL” wire circuit.
24” and “L70-23".
3) If OK, then measure resistance between “L70-24” and
“L70-23” terminals with connected Special Tool (B).
Is resistance 2.8 Q or less?
[A] Fig. for STEP 1 and 2/ [B] Fig. for STEP 2
[A] 8] | _®
ﬁz—_yf':i\hk
000000 D Do Do Do OD [ ]
“L35" Iﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ/ﬂ‘ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ\ﬂ]
Q
e ©
“L70-23" “L70-24”
® A)
Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340
NOTE:

Upon completion of inspection and repair work, perform following items.

¢ Reconnect all air bag system components, ensure all components are properly mounted.

* Clear diagnostic trouble codes, if any referring to “DTC Clearance” in this section.

* Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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DTC B1016:
Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air bag | Go to step 2. | Ignition switch OFF.
(inflator) module connector “L35” behind the glove Replace passenger air
box. bag (inflator) module
2) Check proper connection to passenger air bag (infla- (Refer to “Passenger Air
tor) module at terminals in “L35” connector. Bag (Inflator) Module” in
3) If OK, then connect Special Tool (B) and (C) to pas- this section).
senger air bag (inflator) module connector “L35” dis-
connected at the step 1).
With ignition switch ON, does DTC B1016 still exist?
2 | 1) With ignition switch OFF, disconnect SDM connector | Substitute a Repair short from “YEL/
“L70”. known-good GRN’” wire circuit to “YEL”
2) Check proper connection to SDM at terminals “L70- |SDM and wire circuit or from “YEL/
24” and “L70-23". recheck. GRN” or “YEL” wire circuit
3) If OK, then measure resistance between “L70-24” and to other wire circuit.
“L70-23" terminals with connected Special Tool (B).
Is resistance 2.2 Q or more?
[A] Fig. for STEP 1 and 2/ [B] Fig. for STEP 2
[A] [B] | w
=,
cooo0 D olZjo oo Do OHD
- nnnnnnnnﬁnﬁnnnnnnonou:ﬁ] [:J
“L70-23" “L70-24” <
®) )
Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340
NOTE:

Upon completion of inspection and repair work, perform following items.
¢ Reconnect all air bag system components, ensure all components are properly mounted.

* Clear diagnostic trouble codes, if any referring to “DTC Clearance” in this section.

* Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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DTC B1018:
Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger air | Go to step 2. Ignition switch OFF.
bag (inflator) module connector “L35” behind the Replace passenger air
glove box. bag (inflator) module
2) Check proper connection to passenger air bag (infla- (Refer to “Passenger Air
tor) module at terminals in “L35” connector. Bag (Inflator) Module” in
3) If OK, then connect Special Tool (B) and (C) to pas- this section).
senger air bag (inflator) module connector “L35” dis-
connected at the step 1).
With ignition switch ON, does DTC B1018 still exist?
2 | 1) Withignition switch OFF, disconnect Special Tool (B), | Go to step 3. Repair short from “YEL/
(C) and SDM connector “L70". GRN” wire circuit to
2) Measure resistance between “L70-24” terminal and ground.
body ground.
Is resistance infinity?
3 | 1) Measure resistance between “L70-23” terminal and | Substitute a Repair short from “YEL”
body ground. known-good wire circuit to ground.
Is resistance infinity? SDM and
recheck.
[A] Fig. for STEP 1, 2 and 3/ [B] Fig. for STEP 2 and 3
[B] | w
N =N
000000 Dol D00 D OO
35" [l:;nonnnnonno)u{nnnnnnnnnu:] %]
\ e o
“L70-23" “L70-24”
®) ‘A)>Iy\ LQ
Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340
NOTE:

Upon completion of inspection and repair work, perform following items.
¢ Reconnect all air bag system components, ensure all components are properly mounted.
* Clear diagnostic trouble codes, if any referring to “DTC Clearance” in this section.

* Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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DTC B1019:
Step Action Yes No
1 1) With ignition switch OFF, disconnect passenger |Go to step 2. Ignition switch OFF.
air bag (inflator) module connector “L35” behind Replace passenger air
the glove box. bag (inflator) module
2) Check proper connection to passenger air bag (Refer to “Passenger Air
(inflator) module at terminals in “L35” connector. Bag (Inflator) Module” in
3) If OK, then connect Special Tool (B) and (C) to this section).
passenger air bag (inflator) module connector
“L35” disconnected at the step 1).
With ignition switch ON, does DTC B1019 still exist?
2 | 1) With ignition switch OFF, disconnect Special Tool | Go to step 3. Repair short from “YEL/
(B), (C) and SDM connector “L70". GRN” wire circuit to power
2) Measure voltage from “L70-24” terminal to body circuit.
ground.
With ignition switch ON, is voltage 0-1 V?
3 | 1) Measure voltage from “L70-23” terminal to body | Substitute a known- | Repair short from “YEL”
ground. good SDM and wire circuit to power cir-
With ignition switch ON, is voltage 0-1 V? recheck. cuit.
[A] Fig. for STEP 1, 2 and 3/ [B] Fig. for STEP 2 and 3
Y
I ==X
ﬁﬁ:;—'.;:ﬁ::ﬁ:ﬁg]
i A
“L70-23" “L70-24”
A
Special tool
(A) : 09932-76010
(B) : 09932-75010
(C) : 09932-78340
NOTE:

Upon completion of inspection and repair work, perform following items.
* Reconnect all air bag system components, ensure all components are properly mounted.

» Clear diagnostic trouble codes, if any referring to “DTC Clearance” in this section.

* Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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DTC B1021 — Driver Air Bag Initiator Circuit Resistance High

DTC B1022 - Driver Air Bag Initiator Circuit Resistance Low

DTC B1024 - Driver Air Bag Initiator Circuit Short to Ground

DTC B1025 - Driver Air Bag Initiator Circuit Short to Power Circuit
WIRING DIAGRAM

G147 wey L707 4 “L70"
3 —— E 01"
O"<,O : ]j i : o
GRN RED RED
1 }—?o L70-32| 1G
) i A\ — 4(*\
!

————
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[Al -
BLK ([7o-31 [GND
7 T
/
/7
[A]: Shorting bar 3. “AIR BAG” fuse 6. Driver air bag (inflator) module
1. From main fuse 4. SDM 7. Ground for air bag system
2. Ignition switch 5. Contact coil assembly
CAUTION:

* Be sure to perform AIR BAG DIAGNOSTIC SYSTEM CHECK before starting diagnosis according to
flow table.

* When measurement of resistance or voltage is required in this table, use a tester along with a cor-
rect terminal adapter from special tool (Connector test adapter kit).

* When a check for proper connection is required, refer to “Intermittents and Poor Connections” in
this section.

* If there is open circuit in the air bag wire harness, connector or terminal is found damaged, replace
the wire harness, connector and terminal as an assembly.

DTC WILL SET WHEN

DTC B1021 :

The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring and con-
nector terminal contact is above a specified value for specified time.

DTC B1022 :

The combined resistance of the driver air bag (inflator) module, contact coil assembly, harness wiring and con-
nector terminal contact is below a specified value for specified time.

DTC B1024 :

The voltage measured at driver air bag initiator circuit is below a specified value for specified time.

DTC B1025 :

The voltage measured at driver air bag initiator circuit is above a specified value for specified time.

TABLE TEST DESCRIPTION

DTC B1021, B1022, B1024 or B1025 :

STEP 1 : Check whether malfunction is in contact coil and driver air bag (inflator) module or the others.
STEP 2 : Check driver air bag (inflator) module initiator circuit in air bag harness.

STEP 3 : Check whether malfunction is in contact coil or driver air bag (inflator) module.
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DIAGNOSTIC FLOW TABLE
DTC B1021 :

Step

Action

Yes

No

1

1) With ignition switch OFF, disconnect contact coil con-
nector “L.28” located near the base of the steering col-
umn.

2) Check proper connection to contact coil at terminals
in “L28” connector.

3) If OK, then connect Special Tool (B) and (C) to con-
tact coil connector “L28” disconnected at step 1).

With ignition switch ON, does DTC B1021 still exist?

Go to step 2.

Go to step 3.

2 | 1) With ignition switch OFF, disconnect SDM connector | Substitute a known- | Repair high resis-

“L70". good SDM and tance or openin

2) Check proper connection to SDM at terminals “L70- | recheck. “GRN/RED” or “GRN”
27” and “L70-26". wire circuit.

3) If OK, then measure resistance between “L70-27” and
“L70-26” terminals with connected Special Tool (B).

Is resistance 3.1 Q or less?

3 | 1) With ignition switch OFF, disconnect Special Tool (B) |Ignition switch OFF. | Ignition switch OFF.
and (C) then reconnect contact coil connector “L28” | Replace contact coil | Replace driver air bag
located near the base of the steering column. assembly (Refer to | (inflator) module

2) Remove driver air bag (inflator) module from steering | “Combination (Refer to “Driver Air
wheel (Refer to “Driver Air Bag (Inflator) Module” in | Switch/Contact Coil |Bag (Inflator) Module”
Section 3). and Combination in Section 3).

3) Check proper connection to driver air bag (inflator) Switch Assembly” in
module at terminals in “X01” connector. Section 3).

4) If OK, then connect Special Tool (B), (D) and (E) to
“X01” connector.

With ignition switch ON, does DTC B1021 still exist?

[A] Fig. for STEP 1 and 2/ [B] Fig. for STEP 2/ [C] Fig. for STEP 3
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Special tool

(A):
(B):
(C):
(D):
(E):

09932-76010
09932-75010
09932-78340
09932-78310
09932-76010
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NOTE:

Upon completion of inspection and repair work, perform following items.
¢ Reconnect all air bag system components, ensure all components are properly mounted.

* Clear diagnostic trouble codes, if any referring to “DTC Clearance” in this section.

* Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

DTC B1022 :

Step

Action

Yes

No

1

1) With ignition switch OFF, disconnect contact
coil connector “L28” located near the base
of the steering column.

2) Check proper connection to contact coil at
terminals in “L28” connector.

3) If OK, then connect Special Tool (B) and (C)
to contact coil connector “L28” discon-
nected at step 1).

With ignition switch ON, does DTC B1022 still

exist?

Go to step 2.

Go to step 3.

1) With ignition switch OFF, disconnect SDM
connector “L70”.

2) Check proper connection to SDM at termi-
nals “L70-27” and “L70-26".

3) If OK, then measure resistance between
“L70-27” and “L70-26” terminals with con-
nected Special Tool (B) and (C).

Is resistance 2.7 Q or more?

Substitute a known-good
SDM and recheck.

Repair short from “GRN/
RED” wire circuit to
“GRN” wire circuit or from
“GRN/RED” or “GRN"
wire circuit to other wire
circuit.

1) With ignition switch OFF, disconnect Special
Tool (B) and (C), then reconnect contact coll
connector “L28” located near the base of
the steering column.

2) Remove driver air bag (inflator) module
from steering wheel (Refer to “Driver Air
Bag (Inflator) Module” in Section 3).

3) Check proper connection to driver air bag
(inflator) module at terminals in “X01” con-
nector.

4) If OK, then connect Special Tool (B), (D)
and (E) to “X01” connector.

With ignition switch ON, is DTC B1022 current?

Ignition switch OFF.
Replace contact coil
assembly (Refer to “Com-
bination Switch/Contact
Coil and Combination
Switch Assembly” in Sec-
tion 3).

Ignition switch OFF.
Replace driver air bag
(inflator) module (Refer to
“Driver Air Bag (Inflator)
Module” in Section 3).
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[A] Fig. for STEP 1 and 2/ [B] Fig. for STEP 2 / [C] Fig. for STEP 3
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Special tool

(A):
(B):
(C):
(D):
(E):

NOTE:

Upon completion of inspection and repair work, perform following items.

09932-76010
09932-75010
09932-78340
09932-78310
09932-76010

¢ Reconnect all air bag system components, ensure all components are properly mounted.
* Clear diagnostic trouble codes, if any referring to “DTC Clearance” in this section.
* Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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DTC B1024 :
Step Action Yes No
1 1) With ignition switch OFF, disconnect contact coil Go to step 2. Go to step 3.
connector “L28” located near the base of the steer-
ing column.
2) Check proper connection to contact coil at terminals
in “L28” connector.
3) If OK, then connect Special Tool (B) and (C) to con-
tact coil connector “L28” disconnected at step 1).
With ignition switch ON, does DTC B1024 still exist?
2 | 1) Withignition switch OFF, disconnect Special Tool |Substitute a known- | Repair short from
(B), (C) and SDM connector “L70". good SDM and “GRN/RED” or “GRN”
2) Measure resistance between “L70-27” terminal and | recheck. wire circuit to ground.
body ground and between “L70-26” terminal and
body ground.
Are they infinity?
3 | 1) With ignition switch OFF, disconnect Special Tool |Ignition switch OFF. |Ignition switch OFF.
(B) and (C), then reconnect contact coil connector | Replace contact coil | Replace driver air bag
“L28” located near the base of the steering column. |assembly (Refer to | (inflator) module
2) Remove driver air bag (inflator) module from steer- | “Combination (Refer to “Driver Air
ing wheel (Refer to “Driver Air Bag (Inflator) Module” | Switch/Contact Coil |Bag (Inflator) Module”
in Section 3). and Combination in Section 3).
3) Check proper connection to driver air bag (inflator) | Switch Assembly” in
module at terminals in “X01” connector. Section 3).
4) If OK, then connect Special Tool (B), (D) and (E) to
“X01” connector.
With ignition switch ON, does DTC B1024 still exist?
[A] Fig. for STEP 1 and 2/ [B] Fig. for STEP 2/ [C] Fig. for STEP 3
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NOTE:

Upon completion of inspection and repair work, perform following items.
¢ Reconnect all air bag system components, ensure all components are properly mounted.

» Clear diagnostic trouble codes, if any referring to “DTC Clearance” in this section.

* Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.

DTC B1025 :

Step

Action

Yes

No

1

1) With ignition switch OFF, disconnect contact
coil connector “L28” located near the base
of the steering column.

2) Check proper connection to contact coil at
terminals in “L28” connector.

3) If OK, then connect Special Tool (B) and (C)
to contact coil connector “L.28” discon-
nected at step 1).

With ignition switch ON, does DTC B1025 still

exist?

Go to step 2.

Go to step 3.

1) With ignition switch OFF, disconnect Special
Tool (B), (C) and SDM connector “L70”.

2) Measure voltage from “L70-27” terminal to
body ground and from “L70-26” terminal to
body ground.

With ignition switch ON, are they 0-1V?

Substitute a known-good
SDM and recheck.

Repair short from “GRN/
RED” or “GRN” wire cir-
cuit to power circuit.

1) With ignition switch OFF, disconnect Special
Tool (B) and (C), then reconnect contact coil
connector “L28” located near the base of
the steering column.

2) Remove driver air bag (inflator) module
from steering wheel (Refer to “Driver Air
Bag (Inflator) Module” in Section 3).

3) Check proper connection to driver air bag
(inflator) module at terminals in “X01” con-
nector.

4) If OK, then connect Special Tool (B), (D)
and (E) to “X01” connector.

With ignition switch ON, does DTC B1025 still

exist?

Ignition switch OFF.
Replace contact coil
assembly (Refer to “Com-
bination Switch/Contact
Coil and Combination
Switch Assembly” in Sec-
tion 3).

Ignition switch OFF.
Replace driver air bag
(inflator) module (Refer to
“Driver Air Bag (Inflator)
Module” in Section 3).
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[A] Fig. for STEP 1 and 2/ [B] Fig. for STEP 2 / [C] Fig. for STEP 3
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Upon completion of inspection and repair work, perform following items.

¢ Reconnect all air bag system components, ensure all components are properly mounted.

* Clear diagnostic trouble codes, if any referring to “DTC Clearance” in this section.

* Repeat AIR BAG DIAGNOSTIC SYSTEM CHECK to confirm that the trouble has been corrected.
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