IMPORTANT
WARNING/CAUTION/NOTE

Please read this manual and follow its instructions
carefully. To emphasize special information, the
words WARNING, CAUTION and NOTE have spe-
cial 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 mainte-

nance easier or instructions clearer.

WARNING:

This service manual is intended for authorized

SUZUKI dealers and qualified service me-
chanics only. Inexperienced mechanics or
mechanics without the proper tools and

equipment may not be able to properly per-
form the services described in this manual.

Improper repair may result in injury to the me-

chanic and may render the vehicle unsafe for
the driver and passengers.

WARNING:

For vehicles equipped with a 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 De-
scription” in air bag system section in order
to confirm whether you are performing ser-
vice on or near the air bag system compo-
nents or wiring. Please observe all WARN-
INGS and “Service Precautions” under “On-
Vehicle Service” in air bag system section
before performing service on or around the
air bag system components or wiring. Fail-
ure 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.

e |f the air bag system and another vehicle
system both need repair, SUZUKI recom-
mends that the air bag system be repaired
first, to help avoid unintended air bag sys-
tem activation.

® Do not modify the steering wheel, instru-
ment panel or any other air bag system com-
ponent (on or around air bag system compo-
nents or wiring). Modifications can adverse-
ly affect air bag system performance and
lead to injury.

e |f the vehicle will be exposed to tempera-
tures over 93 € (200 F) (for example, during
a paint baking process), remove the air bag
system components (air bag (inflator) mod-
ule, sensing and diagnostic module (SDM),
seat belt pretensioner (if equipped) before-
hand to avoid component damage or unin-
tended activation.




FOREWORD

This manual (Volumes 1 and 2) contains procedures for diagnosis, maintenance, adjustments,
minor service operations, replacement of components (Service) and for disassembly and as-

sembly of major components (Unit Repair-Overhaul).

VOLUME 1 contains Chassis, Electrical and Body sections (all sections except engine).

VOLUME 2 contains Engine sections (Sections 6 — 6K).

Applicable model: SQ416/SQ420/SQ625 of and after the vehicle identification number

below.
X JSAFTA03V00150001 % JS3TA03V 114150001 2S2GTA03C00470001
X JSAFTA03V10150001% JS3TA52V 114150001 2S2GTA03C10470001
X JSAFTA03V14150001% JS3TL52V 114150001 2S2GTA03C16470001
X JSAFTA52vV00150001 X JS3TD62VI114150001 2S3TA03C116100001
X JSAFTA52Vv10150001 % 2S3TA52C116100001
X JSAFTA52V14150001 % 2S2GTA52C00470001
X JSAFTL52V00150001 X 2S2GTA52C10470001

X JSAFTL52V10150001 ¥
X JSAFTL52V14150001 X
X JSAFTD62V00150001%
X JSAFTD62V10150001%
X JSAFTD62V14150001%

The contents are classified into sections each of which is given a section number as indicated
in the Table of Contents on next page. And on the first page of each individual section is an index
of that section.

This manual should be kept in a handy place for ready reference of the service work.

Strict observance of the so specified items will enable one to obtain the full performance of the
vehicle.

When replacing parts or servicing by disassembling, itis recommended to use SUZUKI genuine
parts, tools and service materials (lubricant, sealants, etc.) as specified in each description.

Allinformation, illustrations and specifications contained in this literature are based on the latest
product information 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.

NOTE:
Refer to the next page for RELATED MANUALS.

SUZUKI MOTOR CORPORATION
OVERSEAS SERVICE DEPARTMENT

© COPYRIGHT SUZUKI MOTOR CORPORATION 2000



RELATED MANUAL

MANUAL NAME MANUAL NO. APPLICABILITY
SQ416/SQ420/SQ625 99501-65D01-xxx Transmission, Transfer and Differentials
Unit Repair Manual (Front and Rear) of SQ series.
SQ416/5Q420/SQ625 99512-65D10-015 Applicable model mentioned in FOREWORD
Wiring Diagram Manual of this manual.
SQ416/5Q420/SQ625 99500-65D00-xxx Vehicles before the vehicle identification number
Service Manual mentioned in FOREWORD of this manual.
SQ416/SQ420/SQ625 99512-65D01-015
Wiring Diagram Manual
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SECTION 6

ENGINE GENERAL INFORMATION AND
DIAGNOSIS

(G16/J20 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 autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” 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:

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

® MAP sensor

® EGR valve

® Heated oxygen sensor(s) or CO adjusting resistor

® Three way catalytic converter, warm-up three way catalytic converter

® |gnition timing adjusting register or CKP sensor

® Monitor connector

ENGINE GENERAL INFORMATION AND DIAGNOSIS (G16/J20 ENGINES) ... .itiiiiieennn.. 6-1|
ENGINE MECHANICAL (G16 ENGINE) . . . ittt ittt ettt s ettt et ettt e e et e et e e e eaeeeaness 6A1-1|
ENGINE MECHANICAL (J20 ENGINE) . . vttt ettt ettt ettt et e e e et et e et et e e e aeanenns 6A4-1|
NN = NN < 6B-1
NN = = 6C-1|
ENGINE AND EMISSION CONTROL SYSTEM (G16/J20 ENGINES) . ...\ttt iiiaiennns. 6E1-1|
IGNITION SYSTEM (G16 ENGINE) . . . o\ttt t ettt ettt e et e et e e et e et e et e e e e aeeaness 6F1-1|
IGNITION SYSTEM (J20/H25 ENGINES) . ..ttt tt sttt e e et e et s et e e eeeaaaeees 6F2-1
CRANKING SY ST EM . . .t ittt ettt ettt et e ettt e et et et e e e ettt e et e e e e e eeeeeeeeannss 6G-1|
[ NS = 6H-1

EXHAUST SYSTEM . o vttt et ettt e e e e e e e e e e e e e e e e e e e e e e e et e e e e 6K-1|
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Gl16

J20

A WN P

. No.1 cylinder
. No.2 cylinder
. No.3 cylinder
. No.4 cylinder

GENERAL INFORMATION
STATEMENT OF CLEANLINESS AND CARE

An automobile engine is a combination of many machined, honed,

polished and lapped surfaces with tolerances that are measured in

the thousands of an millimeter (ten thousands of inch). Accordingly,

when any internal engine parts are serviced, care and cleanliness

are important. Throughout this section, it should be understood that

proper cleaning and protection of machined surfaces and friction

areas is part of the repair procedure. This is considered standard

shop practice even if not specifically stated.

® A liberal coating of engine oil should be applied to friction areas
during assembly to protect and lubricate the surface on initial op-
eration.

® \Whenever valve train components, pistons, piston rings, con-
necting rods, rod bearings and crankshaft journal bearings are re-
moved for service, they should be retained in order. At the time
of installation, they should be installed in the same locations and
with the same mating surfaces as when removed.

® Battery cables should be disconnected before any major work is
performed on the engine. Failure to disconnect cables may result
in damage to wire harness or other electrical parts.

® Throughout this manual, the four cylinders of the engine are iden-
tified by numbers: No.1, No.2, No.3 and No.4 as counted from
crankshaft pulley side to flywheel side.

GENERAL INFORMATION ON ENGINE SERVICE

THE FOLLOWING INFORMATION ON ENGINE SERVICE

SHOULD BENOTED CAREFULLY, ASIT ISIMPORTANT IN PRE-

VENTING DAMAGE, AND IN CONTRIBUTING TO RELIABLE EN-

GINE PERFORMANCE.

e \When raising or supporting engine for any reason, do not use a
jack under oil pan. Due to small clearance between oil pan and
oil pump strainer, jacking against oil pan may cause it to be bent
against strainer resulting in damaged oil pick-up unit.

e |t should be kept in mind, while working on engine, that 12-volt
electrical system is capable of violent and damaging short cir-
cuits. When performing any work where electrical terminals could
possibly be grounded, ground cable of the battery should be dis-
connected at battery.

® Any time the air cleaner, air intake pipe, throttle body or intake
manifold is removed, the intake opening should be covered. This
will protect against accidental entrance of foreign material which
could follow intake passage into cylinder and cause extensive
damage when engine is started.
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With short pipe, fit hose as far as it reaches pipe
joint as shown.

Hose

k77777277

1)

77z

Pipe

Clamp securely at a position
3to0 7mm (0.12-0.27 in.)
from hose end

With following type pipe, fit hose as far as its
peripheral projection as shown.

2222277777
i
] 2
Clamp securely at a position
t— 3 to 7 mm (0.12-0.27 in.)

from hose end.

With bent pipe, fit hose as far as its bent part as
shown or till pipe is about 20—30 mm
(0.79-1.18 in.) into hose.

g,

%% |1/ 2
|

|
VA/VWV )

| €

—t Clamp securely at a
position 3 to 7 mm

(0.12—-0.27 in)
from hose end.

With straight pipe, fit hose till pipe is about 20
to 30 mm (0.79—1.18 in.) the hose.

Hose
R
= {<~ 20 to 30 mm
—> |+ camp (0.79—-1.18 in.)

Clamp securely at a position 3 to 7 mm
(0.12-0.27 in.) from hose end.

PRECAUTION ON FUEL SYSTEM SERVICE

® \Work must be done with no smoking, in a well-ventilated area and
away from any open flames.

e As fuel feed line (between fuel pump and fuel pressure regulator)
is still under high fuel pressure even after engine was stopped,
loosening or disconnecting fuel feed line directly may cause dan-
gerous spout of fuel to occur where loosened or disconnected.
Before loosening or disconnecting fuel feed line, make sure to re-
lease fuel pressure according to “FUEL PRESSURE RELIEF
PROCEDURE".

A small amount of fuel may be released after fuel line is discon-
nected.

In order to reduce the chance of personal injury, cover fitting to be
disconnected with a shop cloth. Put that cloth in an approved con-
tainer when disconnection is completed.

® Never run engine with fuel pump relay disconnected when engine
and exhaust system are hot.

® Fuel or fuel vapor hose connection varies with each type of pipe.
When reconnecting fuel or fuel vapor hose, be sure to connect
and clamp each hose correctly referring to figure “Hose Connec-
tion”.

After connecting, make sure that it has no twist or kink.

® \When installing fuel filter union bolt or plug bolt on union bolt, al-
ways use new gasket and tighten it to specified torque. See Sec-
tion 6C for specified torque.

e \When installing injector, fuel feed pipe or fuel pressure regulator,
lubricate its O-ring with spindle oil or gasoline.

® \When connecting fuel pipe flare nut, first tighten flare nut by hand
and then tighten it to specified torque, using back-up wrench.
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FUEL PRESSURE RELIEF PROCEDURE

CAUTION:
This work must not be done when engine is hot. If done so,

Left hand
steering vehicle

[CANVAS TOP MODEL]

Left hand
steering vehicle

Right hand
steering vehicle

1. Fuel pump relay
2. Fuse box

Right hand
steering vehicle

1. Fuel pump relay
2. Junction (Fuse) box

it may cause adverse effect to catalyst.

After making sure that engine is cold, release fuel pressure as fol-
lows.

1) Place transmission gear shift lever in “Neutral” (shift selector le-
ver to “P” range for A/T vehicle), set parking brake, and block
drive wheels.

2) Disconnect fuel pump relay from its connector.

3) Remove fuel filler cap to release fuel vapor pressure in fuel tank
and then reinstall it.

4) Startengine and runittill it stops for lack of fuel. Repeat cranking
engine 2—-3 times for about 3 seconds each time to dissipate fuel
pressure in lines. Fuel connections are now safe for servicing.

5) Upon completion of servicing, connect fuel pump relay to its con-
nector.

FUEL LEAKAGE CHECK PROCEDURE

After performing any service on fuel system, check to make sure

that there are no fuel leakages as follows.

1) Turn ON ignition switch for 3 seconds (to operate fuel pump) and
then turn it OFF. Repeat this (ON and OFF) 3 or 4 times and ap-
ply fuel pressure to fuel line (till fuel pressure is felt by hand
placed on fuel return hose).

2) In this state, check to see that there are no fuel leakages from
any part of fuel system.



6-6 ENGINE DIAGNOSIS (G16/J20 ENGINES)

ENGINE DIAGNOSIS
GENERAL DESCRIPTION

This vehicle is equipped with an engine and emission control system which are under control of ECM (PCM).
The engine and emission control system in this vehicle are controlled by ECM (PCM). ECM (PCM) has an On-
Board Diagnostic system which detects a malfunction in this system and abnormality of those parts that influence
the engine exhaust emission. When diagnosing engine troubles, 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 ac-
cording to “ENGINE DIAGNOSTIC FLOW TABLE".

There is a close relationship between the engine mechanical, engine cooling system, ignition system, exhaust
system, etc. and the engine and emission control system in their structure and operation. In case of an engine
trouble, even when the malfunction indicator lamp (MIL, “SERVICE ENGINE SOON”" lamp) doesn’t turn ON, it
should be diagnosed according to this flow table.

ON-BOARD DIAGNOSTIC SYSTEM

(VEHICLE WITHOUT MONITOR CONNECTOR)
‘.@ ECM (PCM) in this vehicle has the following functions.

or ® \When the ignition switch is turned ON with the engine at a stop,
Ny MIL turns ON to check the bulb of the malfunction indicator lamp

~ -

— CHECK _ (MIL).

/E/N(?IN\E\ e \When ECM (PCM) detects a malfunction which gives an adverse
effect to vehicle emission while the engine is running, it makes the

malfunction indicator lamp in the meter cluster of the instrument
panel turn ON or flash (flashing only when detecting a misfire
which can cause damage to the catalyst) and stores the malfunc-
tion area in its memory.
(Ifit detects that continuously 3 driving cycles are normal after de-
tecting a malfunction, however, it makes MIL turn OFF although
DTC stored in its memory will remain.)

® As a condition for detecting a malfunction in some areas in the
system being monitored by ECM (PCM) and turning ON the mal-
function indicator lamp due to that malfunction, 2 driving cycles
detection logic is adopted to prevent erroneous detection.

® \When a malfunction is detected, engine and driving conditions
then are stored in ECM (PCM) memory as freeze frame data. (For
the details, refer to description on Freeze frame data.)

® |tis possible to communicate by using not only SUZUKI scan tool
(Tech-1) but also generic scan tool. (Diagnostic information can
be accessed by using a scan tool.)

1. Malfunction indicator lamp (MIL)
2. Data link connector (DLC)
3. SUZUKI scan tool (TECH 1)
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An Example of Freeze Frame Data

1.

8.

9.

Trouble Code
Engine Speed
Eng Cool Tmp
Vehicle Spd.
MAP Sensor
St. Term FT1
Lg. Term FT1
Fuel 1 Stat.

Fuel 2 Stat.

10. Load value

P0102 (11\80
782 RPM
80°C

0 km/h
39kPa
-0.8% Lean
-1.6% Lean
Closed Loop
Not used

25.5%

1st, 2nd or 3rd in parentheses here represents which
position in the order the malfunction is detected.

Warm-Up Cycle

A “warm-up cycle” means sufficient vehicle operation such that the
coolant temperature has risen by at least 22°C (40°F) from engine
starting and reaches a minimum temperature of 70°C (160°F).

Driving Cycle
A “driving cycle” consists of two parts, engine startup and engine
shutoff.

2 Driving Cycle Detection Logic

The malfunction detected in the first driving cycle is stored in ECM
(PCM) memory (in the form of pending DTC) but the malfunction in-
dicator lamp does not light at this time. It lights up at the second
detection of same malfunction also in the next driving cycle.

Pending Diagnostic Trouble Code (DTC)

Pending DTC means a DTC detected and stored temporarily at 1
driving cycle of the DTC which is detected in the 2 driving cycle
detection logic.

Freeze Frame Data

ECM (PCM) stores the engine and driving conditions (in the form
of data as shown at the left) at the moment of the detection of a mal-
function in its memory. This data is called “Freeze frame data”.
Therefore, itis possible to know engine and driving conditions (e.g.,
whether the engine was warm or not, where the vehicle was running
or stopped, where air/fuel mixture was lean or rich) when a malfunc-
tion was detected by checking the freeze frame data. Also, ECM
(PCM) has a function to store each freeze frame data for three dif-
ferent malfunctions in the order as the malfunction is detected. Uti-
lizing this function, it is possible to know the order of malfunctions
that have been detected. Its use is helpful when rechecking or diag-
nosing a trouble.

Priority of freeze frame data:

ECM (PCM) has 4 frames where the freeze frame data can be
stored. The first frame stores the freeze frame data of the malfunc-
tion which was detected first. However, the freeze frame data
stored in this frame is updated according to the priority described
below. (If malfunction as described in the upper square “1” below
is detected while the freeze frame data in the lower square “2” has
been stored, the freeze frame data “2” will be updated by the freeze
frame data “1”.)

PRIORITY FREEZE FRAME DATA IN FRAME 1
Freeze frame data at initial detection of
1 malfunction among misfire detected

(PO300~P0304), fuel system too lean
(P0171) and fuel system too rich (P0172).

2 Freeze frame data when a malfunction

other than those in “1” above is detected.

In the 2nd through the 4th frames, the freeze frame data of each
malfunction is stored in the order as the malfunction is detected.
These data are not updated.

Shown in the table below are examples of how freeze frame data
are stored when two or more malfunctions are detected.
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FRAME

MALFUNCTION
DETECTED ORDER

FRAME 1

FRAME 2

FRAME 3

FRAME 4

FREEZE FRAME DATA
to be updated

1st FREEZE FRAME
DATA

2nd FREEZE FRAME
DATA

3rd FREEZE FRAME
DATA

No malfunction

No freeze frame data

P0400 (EGR) detected

Data at P0400
detection

Data at P0400
detection

P0171 (Fuel system)
detected

Data at P0171
detection

Data at P0400
detection

Data at P0O171
detection

P0300 (Misfire)
detected

Data at P0171
detection

Data at P0400
detection

Data at P0171
detection

Data at PO300
detection

P0301 (Misfire)
detected

Data at PO171
detection

Data at P0400
detection

Data at P0171
detection

Data at PO300
detection

Freeze frame data clearance:
The freeze frame data is cleared at the same time as clearance of
diagnostic trouble code (DTC).

Data Link Connector (DLC)
DLC in compliance with SAE J1962 in its installation position, the

SUZUKI
serial data
line

Y

9

L o] shape of connector and pin assignment.
16 {15 {14 | 13|12} 11| 10

Kline of ISO 9141 is used for SUZUKI scan tool (Tech-1) or generic
Blofejolersjey? scan tool to communication with ECM (PCM) and ABS control mod-

ule.

— Body ground
ECM (PCM) ground

SUZUKI serial data line is used for SUZUKI scan tool (Tech-1) to
communicate with an electronic control unit (Airbag SDM, etc.).

Kline of ISO 9141
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ON-BOARD DIAGNOSTIC SYSTEM
(VEHICLE WITHOUT MONITOR CONNECTOR)

ECM diagnosis troubles which may occur in the area including the
following parts when the ignition switch is ON and the engine is run-
ning, and indicates the result by turning on or flashing malfunction
indicator lamp (1).

® Heated oxygen sensor ® EGR valve (if equipped)
® ECT sensor e CKP sensor (if equipped)
® TP sensor

® |AT sensor

® MAP sensor

® CMP sensor

® MAF sensor

®\/SS

® CPU (Central Processing Unit) of ECM

ECM and malfunction indicator lamp (1) operate as follows.

e Malfunction indicator lamp (1) lights when the ignition switch is
turned ON (but the engine at stop) with the diagnosis switch termi-
nal ungrounded regardless of the condition of Engine and Emis-
sion Control system. This is only to check the malfunction indica-
tor lamp (1) bulb and its circuit.

o [f the above areas of Engine and Emission Control system is free
from any trouble after the engine start (while engine is running),
malfunction indicator lamp (1) turns OFF.

® \When ECM detects a trouble which has occurred in the above
areas, it makes malfunction indicator lamp (1) turn ON while the
engine is running to warn the driver of such occurrence of trouble
and at the same time it stores the trouble area in ECM back-up
memory. (The memory is kept as it is even if the trouble was only
temporary and disappeared immediately. And it is not erased un-
less the power to ECM is shut off for specified time below.)
ECM also indicates trouble area in memory by means of flashing
of malfunction indicator lamp (1) at the time of inspection. (i.e.
when diagnosis switch terminal (2) is grounded and ignition
switch is turned ON.)

NOTE:

When a trouble occurs in the above areas and disappears
soon while the diagnosis switch terminal is ungrounded and
the engine is running, malfunction indicator lamp (1) lights
and remains ON as long as the trouble exists but it turns OFF
when the normal condition is restored.
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B+ [—
—] —
3 Y
16 {15 {14 | 1312} 1110} 9

SUZUKI
serial data
line

— Body ground

K'line of ISO 9141

ECM (PCM) ground

Data Link Connector (DLC)
DLC is in compliance with SAEJ1962 in its installation position, the
shape of connector and pin assignment.

Kline of ISO 9141 is used for SUZUKI scan tool (Tech-1) to commu-
nicate with ECM and ABS control module.

SUZUKI serial data line is used for SUZUKI scan tool (Tech-1) to
communicate with an electronic control unit (Airbag SDM, etc.).
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PRECAUTION IN DIAGNOSING TROUBLE

e Don't disconnect couplers from ECM (PCM), battery cable from battery, ECM (PCM) ground wire harness from
engine or main fuse before confirming diagnostic information (DTC, freeze frame data, etc.) stored in ECM (PCM)
memory.

® Diagnostic information stored in ECM (PCM) memory can be cleared as well as checked by using SUZUKI scan
tool (Tech-1) or generic scan tool. Before using scan tool, read its Operator’s (Instruction) Manual carefully to
have good understanding as to what functions are available and how to use it.

® Priorities for diagnosing troubles (Vehicle without monitor connector)

If two or more diagnostic trouble codes (DTCs) are stored, proceed to the flow table of the DTC which has de-

tected earliest in the order and follow the instruction in that table.

If no instructions are given, troubleshoot diagnostic trouble codes according to the following priorities.

(1) Diagnostic trouble codes other than fuel trim malfunction (DTC P0171, P0172), EGR (DTC P0400), and mis-
fire (DTC P0300 ~ P0304).

(2) Fuel trim malfunction (DTC P0171, P0172) and EGR (DTC P0400).

(3) Misfire (DTC P0300 ~ P0304)

® Be sure to read “Precautions for Electrical Circuit Service” in Section OA before inspection and observe what is
written there.

® ECM (PCM) replacement or substitution
When substituting a known-good ECM, check for following conditions. Neglecting this check may cause damage
to known-good ECM.

— Resistance value of all relays, actuators is as specified respectively.
— MAF sensor, MAP sensor and TP sensor are in good condition and none of power circuits of these sensors
is shorted to ground.
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ENGINE DIAGNOSTIC FLOW TABLE

Refer to the following pages for the details of each step.

1) Clear DTC if any.

2) Perform final confirmation test referring to the next
page.

Is there any problem symptom, DTC or abnormal

condition?

STEP ACTION YES NO
1 Customer Complaint Analysis Go to Step 2. Perform customer
1) Perform customer complaint analysis. complaint analysis.
Was customer complaint analysis performed?
2 Diagnostic Trouble Code (DTC) and Freeze Frame 1) Print DTC and Go to Step 4.
Data Check, Record and Clearance freeze frame
1) Check for DTC referring to the next page. data or write then
Is there any DTC(s)? down and clear
by referring to
“DTC Clearance”
in this section.
2) Go to Step 3.
3 Visual Inspection 1) Repairorreplace | Go to Step 5.
1) Perform Visual inspection referring to the “Visual malfunction part.
Inspection” in this section. 2) Go to Step 11.
Is there any faulty condition?
4 Visual Inspection Go to Step 8.
1) Perform visual inspection referring to the “Visual
Inspection” in this section.
Is there any faulty condition?
5 Trouble Symptom Confirmation Go to Step 6. Goto Step 7.
1) Confirm trouble symptom referring to the “Trouble
Symptom Confirmation” in this section.
Is trouble symptom identified?
6 Rechecking and Record of DTC/Freeze Frame Data Go to Step 9. Go to Step 8.
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/Freeze Frame Data Go to Step 10.
1) Recheck for DTC and freeze frame data referring
to “DTC Check” in this section.
Is there any malfunction DTC(s)?
8 Engine Basic Inspection and Engine Diagnosis Table Go to Step 11. 1) Check and repair
1) Check and repair according to “Engine Basic Check” malfunction
and “Engine Diagnosis Table” in this section. part(s).
Are check and repair complete? 2) Goto Step 11.
9 Troubleshooting for DTC
1) Check and repair according to applicable DTC diag.
flow table in this section.
Are check and repair complete?
10 Check for Intermittent Problems 1) Repairorreplace | Go to Step 11.
1) Check for intermittent problems referring to the next malfunction
page. part(s).
Is there any faulty condition? 2) Go to Step 11.
11 Final Confirmation Test Go to Step 6. End.
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CUSTOMER COMPLAINT ANALYSIS

Record details of the problem (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.

DIAGNOSTIC TROUBLE CODE (DTC)/FREEZE FRAME DATA CHECK, RECORD AND
CLEARANCE

First, check DTC (including pending DTC), referring to “DTC check” section. If DTC is indicated, print it and
freeze frame data or write them down and then clear them by referring to DTC clearance section. DTC indi-
cates malfunction that occurred in the system but does not indicate whether it exists now or it occurred in the
past and the normal condition has been restored now. To check which case applies, check the symptom in
question according to Step 5 and recheck DTC according to Step 6 and 7.

Attempt to diagnose a trouble based on DTC in this step only or failure to clear the DTC (including pending
DTC) in this step will lead to incorrect diagnosis, trouble diagnosis of a normal circuit or difficulty in trouble-
shooting.

NOTE:
If only automatic transmission DTC P0705 (No.72) to P0758 (N0.63/64), or P1875 is indicated in this
step, proceed to DIAGNOSIS in Section 7B1

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
referring to “Visual Inspection” section.

TROUBLE SYMPTOM CONFIRMATION

Based on information obtained in Step 1 Customer complaint analysis and Step 2 DTC/freeze frame data
check, confirm trouble symptoms. Also, reconfirm DTC according to “DTC Confirmation Procedure” described
in each DTC Diagnosis section.

6 and 7. DTC/FREEZE FRAME DATA RECHECK, RECORD AND CLEARANCE

10.

11.

Refer to “DTC CHECK?” section for checking procedure.

ENGINE BASIC CHECK AND ENGINE DIAGNOSIS TABLE

Perform basic engine check according to the “Engine Basic Check Flow Table” first. When the end of the flow
table has been reached, check the parts of the system suspected as a possible cause referring to “Engine
Diagnosis Table” and based on symptoms appearing on the vehicle (symptoms obtained through steps of cus-
tomer complaint analysis, trouble symptom confirmation and/or basic engine check) and repair or replace
faulty parts, if any.

TROUBLESHOOTING FOR DTC (See each DTC Diag. Flow Table)

Based on the DTC indicated in Step 6 or 7 and referring to the applicable DTC diag. flow table in this section,
locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, ECM (PCM) or
other part and repair or replace faulty parts.

CHECK FOR INTERMITTENT PROBLEM
Check parts where an intermittent trouble is easy to occur (e.g., wire harness, connector, etc.), referring to
“INTERMITTENT AND POOR CONNECTION” in Section OA and related circuit of DTC recorded in Step 2.

FINAL CONFIRMATION TEST

Confirm that the problem symptom has gone and the engine is free from any abnormal conditions. If what has
been repaired is related to the DTC, clear the DTC once and perform DTC confirmation procedure and confirm
that no DTC is indicated.
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CUSTOMER PROBLEM INSPECTION FORM (EXAMPLE)

User name:

Model: VIN:

Date of issue:

Date Reg. Date of problem: Mileage:

PROBLEM SYMPTOMS

ODifficult Starting OPoor Driveability

ONo cranking OHesitation on acceleration
ONo initial combustion OBack fire/After fire

OPoor starting at (OCold/OWarm/CAlways) OLoss of power

OOther OSurging

DAbnormal knocking
OOther

OPoor Idling

DEngine Stall when

OPoor fast idle

Olmmediately after start

OAbnormal idling speed (OHigh OLow) ( r/min.) DAccel. pedal is depressed
OUnstable OAccel. pedal is released
OHunting ( r/min. to r/min.) OLoad is applied CA/C OElectrical load OP/S
OOther OOther
OOTHERS:
VEHICLE/ENVIRONMENTAL CONDITION WHEN PROBLEM OCCURS
Environmental Condition
Weather OFair OCloudy ORain OSnow OAlways OOther ( °F/ °C)
Temperature OHot OWarm OCool OCold CAlways
Frequency DAlways OSometimes (- times/  day, month) OOnly once OUnder certain condition
Road OUrban OSuburbs OHighways OMountainous (OUphill DODownhill) OPaved road OGravel
OOther
Vehicle Condition
Engine OCold OWarming up phase OWarmed up CAlways OOther at starting Olmmediately after start/
condition ORacing without load OEngine speed ( r/min.)
Vehicle ODuring driving: OConstant speed (- km/h, mile/h) OAccelerating ODecelerating CORight hand corner
condition OLeft hand corner OWhen shifting (Lever position ) DAt stop OOther ( )
Malfunction
indicator lamp | DAlways ON OSometimes ON OAlways OFF OGood condition OFlashing
condition

Diagnostic trouble code

First check: ONo code OMalfunction code ( )

Second check: ONo code OMalfunction code ( )

NOTE:

The above form is standard sample. It should be modified according to conditions characteristic of each

market.
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N/

_CHECK™_

_ENGINE
7 1\

MALFUNCTION INDICATOR LAMP (MIL) CHECK

1) Turn ON ignition switch (but the engine at stop) and check that
MIL lights.
If MIL does not light up or dims, go to “Diagnostic Flow Table A-1"
for troubleshooting.
If MIL flushes, go to “Diagnostic Flow Table A-3” (vehicle with
monitor connector).

2) Start engine and check that MIL turns OFF.
If MIL remains ON, and no DTC is stored in ECM (PCM), go to
“Diagnostic Flow Table A-2" for troubleshooting.

DIAGNOSTIC TROUBLE CODE (DTC) CHECK

[Using SUZUKI scan tool]

1) Prepare generic scan tool or SUZUKI scan tool (Tech-1).

2) Connect it to data link connector (DLC) located on underside of
instrument panel at driver’s seat side.

Special Tool

(A): SUZUKI scan tool

(B): Mass storage cartridge

(C):16/14 pin DLC cable (OBD- II adapter cable)

3) Turn ignition switch ON and confirm that MIL lights.

4) Read DTC, pending DTC and freeze frame data according to
instructions displayed on scan tool and print them or write them
down. Refer to scan tool operator’s manual for further details.
If communication between scan tool and ECM (PCM) is not pos-
sible, check if scan tool is communicable by connecting it to
ECM (PCM) in another car. If communication is possible in this
case, scan tool is in good condition. Then check data link con-
nector and serial data line (circuit) in the car with which commu-
nication was not possible.

5) After completing the check, turn ignition switch off and discon-
nect scan tool from data link connector.

[Not using SUZUKI scan tool] (vehicle with monitor

connector only)

1) Check malfunction indicator lamp referring to “Malfunction Indi-
cator Lamp Check” in this section.

2) With the ignition switch OFF position, disconnect SUZUKI scan
tool if connected and using service wire (1), ground diagnosis
switch terminal (2) in monitor connector (3).

3) With the ignition switch ON position and leaving engine OFF,
read DTC from flashing pattern of malfunction indicator lamp.
Refer to “Diagnostic Trouble Code Table”.

If lamp remains ON or does not flash, go to “Diagnostic Flow
Table A-4”.

NOTE:

e |f abnormality or malfunction lies in two or more areas,

malfunction indicator lamp indicates applicable codes
three times each.
And flashing of these codes is repeated as long as diag-
nosis terminal is grounded and ignition switch is held at
ON position.

® Take a note of diagnostic trouble code indicated first.

4) After completing the check, turn the ignition switch OFF position
and disconnect service wire from monitor coupler.
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DIAGNOSTIC TROUBLE CODE (DTC) CLEARANCE

[Using scan tool]

1) Connect generic scan tool or SUZUKI scan tool (Tech-1) to data
link connector in the same manner as when making this connec-
tion for DTC check.

2) Turn ignition switch OFF and then ON.

3) Erase DTC and pending DTC according to instructions dis-
played on scan tool. Refer to scan tool operator’s manual for fur-
ther details.

4) After completing the clearance, turn ignition switch OFF and dis-
connect scan tool from data link connector.

NOTE:

DTC and freeze frame data stored in ECM (PCM) memory

are also cleared in following cases. Be careful not to clear

them before keeping their record.

® \When power to ECM (PCM) is cut off (by disconnecting
battery cable, removing fuse or disconnecting ECM con-
nectors).

e \When the same malfunction (DTC) is not detected again
during 40 engine warm-up cycles (see P.6—7) (vehicle
without monitor connector).

[Not using scan tool]

1) Turn the ignition switch OFF position.

2) Disconnect battery negative cable for specified time below to
erase diagnostic trouble code stored in ECM memory and re-
connect it.

Time required to erase DTC:

Ambient Time to cut power to ECM
temperature
Over 0°C (32°F) 30 sec. or longer
Not specifiable.
Under 0°C (32°F) Select a place with higher
than 0°C (32°F) temperature.
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FAIL-SAFE TABLE
When any of the following DTCs is detected, ECM (PCM) enters fail-safe mode as long as malfunction continues
to exist but that mode is canceled when ECM detects normal condition after that.

DTC NO. TROUBLE AREA FAIL SAFE OPERATION
P0100 MAF SENSOR ® |njector drive time (fuel injection volume) is determined
(No.33, 34) according to throttle valve opening and engine speed.

® EGR valve stops.
o Air flow of IAC valve is limited.

P0O110 IAT SENSOR Each control is performed on the basis of 21.8°C intake air temp.
(No.23, 25)

P0115 ECT SENSOR ® Each control except 4-A/T is performed on the basis of
(No.14, 15) 30.1°C engine coolant temp.

® 4-A/T control is performed assuming 31°C (engine warmed up)
or higher after 15 min. from engine start.

P0120 TP SENSOR ® Each control except 4-A/T is performed on the basis of
(No.21, 22) 124.5° throttle valve opening.
® 4-A/T control is performed on the basis of 0° throttle valve
opening.
P0O500 VEHICLE SPEED Air flow of IAC valve is limited.
(No.24) SENSOR
P1450 BAROMETRIC Each control is performed based on 760 mmHg barometric
PRESSURE SENSOR | pressure.
P0O705 TR SWITCH A/T control is performed in priority order of L, 2, N, D, R and P.
(No.72)
P0720 OUTPUT SPEED A/T control is performed by using signal from VSS.
(No.75) SENSOR CIRCUIT
MALFUNCTION
P0O753 SHIFT SOLENOID ® A/T control using 3rd gear is performed when D range, 1st,
(No.61, 62) | A (#1) or 2nd gear is used.
® TCC solenoid OFF
P0O758 SHIFT SOLENOID ® A/T control using 4th gear is performed when D range,
(No.63, 64) | B (#2) 2nd or 3rd gear is used.

® \When both shift solenoids A (#1) and B (#2) failed simultaneously,
A/T control using 4th gear is always performed in D range.

® TCC solenoid OFF

P0743 TCC (Lock-up) TCC (Lock-up) solenoid OFF

(No.65, 66) | SOLENOID
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DIAGNOSTIC TROUBLE CODE (DTC) TABLE

(Fuel trim toward lean side is large.)

MIL MIL
(vehicle | (vehicle
DTC DETECTING CONDITION without with
NO. DETECTING ITEM (DTC will set when detecting:) monitor monitor
connec- | connec-
tor) tor)
P0100 Sensor output low voltage (or MAF sensor
(No.34) | Mass air flow circuit circuit shorted to ground) 1 driving | 1 driving
P0100 | malfunction Sensor output high voltage (or MAF sensor | cycle cycle
(No.33) circuit open)
PO110 Intake air temp. circuit low input
(N0.25) | Intake air temp. circuit ' 1 driving | 1 driving
P0O110 malfunction . S cycle cycle
(No.23) Intake air temp. circuit high input
PO115 ] o Engine coolant temp. circuit low input o o
(No0.15) | Engine coolant temp. circuit 1 driving | 1 driving
P0O115 malfunction ) L cycle cycle
(No.14) Engine coolant temp. circuit high input
P0120 . o Throttle position circuit low input o o
(No0.22) | Throttle position circuit 1 driving | 1 driving
P0120 | malfunction . S cycle cycle
(No.21) Throttle position circuit high input
P0121 Throttle position circuit Poor performance of TP sensor 2 driving Not
performance problem cycles |applicable
Min. output voltage of HO2S-higher than
P0130 HO2S circuit malfunction specification 2 driving Not
(Sensor-1) Max. output voltage of HO2S-lower than cycles | applicable
specification
- Response time of HO2S-1 output voltage o
P0133 ics)zgnggc(uslteilsg\;_l) between rich and lean is longer than 2Cdr(;\|/;rslg a [I\:(c:);ble
P specification. y PP
Output voltage of HO2S-1 fails to go above o -
P1034 HO2S-1 no activity detected | specification (or HO2S-1 circuit shorted to 2 driving | 1 driving
(No.13) cycles cycle
ground).
P0135 HO2S heater circuit Terminal voltage is lower than specification | 2 driving | 1 driving
malfunction (Sensor-1) at heater OFF or it is higher at heater ON. cycles cycle
- . Max. voltage of HO2S-2 is lower than o
P0136 ?S%i?o?—rzc)u't malfunction specification or its min. voltage is higher than 2Cdré\|/ér;g a Il\il((:);ble
specification. y pp
- Terminal voltage is lower than specification o
P0141 zgl?fngggae{é:éfggpz) at heater OFF or it is higher at heater ON. 2Cdré\|/£g a Il\:(ct);ble
(or heater circuit or short) y PP
Short term fuel trim or total fuel trim (short
P0171 | Fuel system too lean and I_o_ng terms addeql)_ is Iarger than 2 driving Not
specification for specified time or longer. cycles |applicable
(Fuel trim toward rich side is large.)
Short term fuel trim or total fuel trim (short
P0172 | Fuel system too rich and I_o_ng term added)_ is smaller than 2 driving Not
specification for specified time or longer. cycles |applicable
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MIL MIL
hicle | (vehicle
DTC DETECTING CONDITION (veh .
DETECTING ITEM ; A with without
NO. (DTC will set when detecting:) EGR EGR
valve) valve)
MIL
o - flashing
P0300 | Random misfire detected Misfire of such level as to cause damage to during Not
P0301 | Cylinder 1 misfire detected | three way catalyst misfire | @Pplicable
P0302 | Cylinder 2 misfire detected detection
PO303 | Cylinder 3 misfire detected Misfire of such level as to deteriorate
P0304 | Cylinder 4 misfire detected Vi
y emission but not to cause damage to three chg\l/érs‘g a II\:cc:);ble
way catalyst y PP
P0325 | Knock sensor circuit Knock sensor circuit low input 1 driving | 1 driving
(No.43) | malfunction Knock sensor circuit high input cycle cycle
Crankshaft position sensor . : . : 1 driving | 1 driving
P0335 circuit malfunction No signal for 2 sec. during engine cranking cycle cycle
P0340 | Camshaft position sensor . . , , 1 driving | 1 driving
(No.42) | circuit malfunction No signal during engine running cycle cycle
Exhaust gas recirculation . . .- 2 driving Not
P0400 flow malfunction detected Excessive or insufficient EGR flow cycles |applicable
P0403 - . : - 1 driving | 1 driving
(No.51) EGR valve circuitmalfunction | EGR valve electrical circuit open or short cycle cycle
Output waveforms of HO2S-1 and HO2S-2
Catalyst system efficiency are similar. 2 driving Not
P0420 below threshold (Time from output voltage change of HO2S-1 cveles | applicable
to that of HO2S-2 is shorter than y PP
specification.)
P0443 Purge control valve circuit Purge control valve circuitis open or shorted | 2 driving Not
malfunction to ground. cycles | applicable
Fuel level sensor circuit - . 2 driving Not
P0460 high input Fuel level sensor circuit open (high voltage) cycles | applicable
P0500 | Vehicle speed sensor No signal while running in “D” range or during | 2 driving | 1 driving
(No.24) | malfunction fuel cut at decelerating cycles cycle
Idle control system : : 2 driving Not
P0505 malfunction No closed signal to IAC valve is detected. cycles | applicable
P0O601 | 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
Manifold absolute pressure sensor output
P1408 Manifold absolute pressure voltage is higher or lower than specified 2 driving Not
sensor circuit malfunction value (or sensor circuit shorted to ground or | cycles | applicable
open).
P1450 Barometric pressure sensor | Barometric pressure is lower or higher than | 1 driving | 1 driving
circuit malfunction specification. (or sensor malfunction) cycle cycle
Difference between manifold absolute
Barometric pressure sensor pressure (MAP sensor value) and 2 driving Not
P1451 erformance broblem barometric pressure (barometric pressure cveles | apolicable
P P sensor value) is larger than specification y PP
during cranking.
. - Starter signal is not inputted from engine o
Starter signal circuit ST o 2 driving Not
P1500 malfunction _cranklng till its start and after or it is always cycles | applicable
inputted
ECM backup power source : . 1 driving Not
P1510 malfunction No backup power after starting engine cycle | applicable
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DTC DETECTING CONDITION
NO. DETECTING ITEM (DTC will set when detecting:) MIL
P0O705 Transmission Range Switch Circuit
(No.72) Malfunction
P0O715 Input/Turbine Speed Sensor
(No.76) Circuit Malfunction
P0720 o .
(No.75) Output Speed Sensor Circuit Malfunction
Torque Converter Clutch Circuit
Po741 Performance or Stuck off
P0743
<N0.65> TCC Solenoid Valve Electrical
No0.66
- - Refer to Section 7B
Shift Solenoid A (#1) Performance or
PO751
Stuck off
P0O753
<N0.61> Shift Solenoid Valve A (#1)
No.62
PO756 Shift Solenoid B (#2) Performance or
Stuck off
PO758
<N0.63> Shift Solenoid Valve B (#2)
No.64
P1875 4WD Low Switch Circuit
(Ztégg) ECU Code not Registered
P1621 No ECU Code Transmitted from
(No.83) Immobilizer Control Module )
P1622 . Refer to Section 8G
(N0.82) Fault in ECM
P1623
(No.81) ECU Code not Matched
Note:

e For () marked No. in DTC column, it is used for vehicle without EGR valve.
® DTC No0.12 appears when none of the other codes is identified.




ENGINE DIAGNOSIS (G16/J20 ENGINES) 6-21

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 condition,
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 below table that can be checked by the scan tool are those output from ECM (PCM) as Com-
mands and there may be cases where the engine or actuator is not operating (in the condition) as indicated by the

scan tool. Be sure to use the timing light to check the ignition timing.

NOTE:

® For asterisk ( >k) marked item in OTHER column, item can be read only SUZUKI scan tool.

® \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.

® Star (%) marked data in the table below can not be read for vehicle with monitor connector.

NORMAL CONDITION/

SCAN TOOL DATA CONDITION REEERENCE VALUE OTHER
COOLANT TEMP. At specified idle speed after warming up G16 | 80—105°C (176 — 221°F)
(Engine Coolant Temp.) J20 | 70— 100°C (158 — 212°F)
INTAKE AIR TEMP. At specified idle speed after warming up Environmental +35°C < +63°F >

temp. -5°C \ -9°F
DESIRE IDLE At idling with no load after warming up 750 rpm *
(Desired Idle Speed)
CLOSED THROT POS Ignition Accelerator pedal released ON -
(Closed Throttle Position) | switch ON Accelerator pedal depressed OFF
IAC FLOW DUTY At specified idle speed after warming up 2-30%
ENGINE SPEED At idling with no load after warming up Desired idle speed
+ 50 rpm
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)
IGNITION ADVANCE At specified idle speed with no load after G16 6 —10°
warming up 320 12 - 16°
BATTERY VOLTAGE Ignition switch ON/engine stopped 10-14V *k
MAF (Mass Air Flow Rate) | Atspecified idle speed with no load after warming up. 11-29g/s
G16 .
0.14 — 0.38 Ib/min.
15-4.04g/s
J20 0.20 — 0.53 Ib/min.
At 2500 r/min. with no load after warming up. G16 50-9.0g/s
0.66 — 1.12 Ib/min.
5.0-10.0g/s
J20 0.66 — 1.32 Ib/min.
INJ PULSE WIDTH At specified idle speed with no load after warming up. 1.3-5.0 msec .
(Fuel Injection Pulse Width) At 2500 r/min. with no load after warming up. 1.3-5.0 msec
THROTTLE POS Ignition switch ON/ | Accelerator pedal released 0%
(Absolute Throttle Position) | warmed up engine Accelerator pedal depressed 95 — 100 %
stopped. fully
TP SENSOR VOLT Ignition switch ON/ | Accelerator pedal released 0.2-06V
(TP Sensor Output Voltage) | warmed up engine Accelerator pedal depressed 35_45V sk
stopped. fully
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NORMAL CONDITION/

SCAN TOOL DATA CONDITION REFERENCE VALUE OTHER
OXYGEN SENSOR B1 S1 At specified idle speed after warming up. 0.01-0.95V
(HO2S-1 Output Voltage)
OXYGEN SENSOR B1 S2 When engine is running at 2000 r/min. for 3 min. 0.01-0.95V
(HO2S-2 Output Voltage) or longer after warming up.
FUEL SYSTEM At specified idle speed after warming up. Closed
(Fuel System Status)
CALC LOAD At specified idle speed with no load after warming up. 10-25%
(Calculated Load Value) At 2500 r/min with no load after warming up. 10-25%
TOTAL FUEL TRIM At specified idle speed after warming up. -35—-+35% >k
MAP (Intake Manifold At specified idle speed after warming up. 25 — 35 kPa,
Absolute Pressure) 7.4 -10in. Hg
CANIST PRG DUTY At specified idle speed after warming up. 0%
(EVAP Canister Purge >k
Flow Duty)
VEHICLE SPEED At stop. 0 km/h 0 MPH
FUEL CUT When engine is at fuel cut condition. ON «
Other than fuel cut condition. OFF
EGR VALVE At specified idle speed after warming up. 0% >k
A/C SWITCH When A/C not operating. OFF «
(if equipped) When A/C operating. ON
PSP SWITCH Engine running at idle speed and steering wheel at OFF
(if equipped). straight-ahead position. «
Engine running at idle speed and steering wheel ON
turned to the right or left as far as it stops.
PNP SIGNAL (Transmission Ignition switch Selector lever in “P” or “N” position P/N Range
Range Switch) AT only. ON Selector lever in “R”, “D”, “2” or “L D Range S
position
FUEL TANK LEVEL Ignition switch ON 0-100 % >k
BAROMETRIC PRESS Display the
barometric pressure
FUEL PUMP Within 3 seconds after ignition switch ON or engine running. ON
Engine stop at ignition switch ON. OFF
BRAKE SW Ignition switch Brake pedal is depressing ON
ON Brake pedal is releasing OFF
BLOWER FAN Ignition switch Blower fan switch ON ON
ON Blower fan switch OFF OFF
A/C CONDENSER FAN Ignition switch A/C not operating OFF
ON A/C operating ON
ELECTRIC LOAD Ignition switch ON/Headlight, small light, heater fan and OFF
rear window defogger all turned OFF.
Ignition switch ON/Headlight, small light, heater fan or rear ON

window defogger turned ON.
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NORMAL CONDITION/

SCAN TOOL DATA CONDITION REFERENCE VALUE OTHER

VSS (for 4-A/T) At stop. 0 km/h 0 MPH e

(Vehicle Speed Sensor)

GEAR POSITION (for 4-A/T) Ignition switch ON, selector lever is shifted at 1st s
“R”, “D”, “2" or “L" range and vehicle stops.

THROT POS LEVEL wry : - wqn wom wom wqn KGR eEn o wn

(Throttle Position Level for 0 (abput idle position), “1”, “2 ' 37, “4”, “5”, “6” or “7” (about full open) appears sk
according to throttle valve opening.

4-AIT)

SHIFT SOL #1 (A) Ignition switch ON ON

CON (Shift Solenoid #1 Selector lever is shifted at “P”, “R”, “N”, “D", “2"

Command Signal) or “L” range.

MON (Shift Solenoid #1 Monitor) | Vehicle stops.

SHIFT SOL #2 (B) Ignition switch ON OFF

CON (Shift Solenoid #2 Selector lever is shifted at “P”, “R”, “N”, “D", “2”

Command Signal) or “L” range.

MON (Shift Solenoid #2 Monitor) | Vehicle stops.

TCC SOL Ignition switch ON OFF

CON (Torque Converter Clutch | Selector lever is shifted at “P”, “R”, “N”, “D”, “2”

Solenoid Command Signal) or “L” range. >k

MON (Torque Converter Clutch | Vehicle stops.

Solenoid Monitor)

TRANS RANGE Ignition switch ON, selector lever is at “P”, “R”, “N”, “D”, P,R,N,D,2orL *
“2” or “L” range.

BRAKE SW Ignition switch ON, Brake pedal is released. OFF @

(Brake, Stop Lamp, Switch) Ignition switch ON, Brake pedal is depressed. ON

O/D OFF SW Ignition switch ON, Overdrive cut switch OFF. OFF @

(Overdrive Cut Switch) Ignition switch ON, Overdrive cut switch ON. ON

MODE SELECT SW Ignition switch ON, P/N change switch is at NORMAL

(Power/Normal Change normal position. *

Switch) Ignition switch ON, P/N change switch is at POWER
power position.

4WD-L SW Ignition switch ON, Transfer lever is shifted at OFF

(4WD Low Switch) “4H" or “2H" position. *
Ignition switch ON, Transfer lever is shifted at ON

“4L" position.
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SCAN TOOL DATA DEFINITIONS
COOLANT TEMP (ENGINE COOLANT TEMP.,,
°CI°F)

It is detected by engine coolant temp. sensor.

INTAKE AIR TEMP (°C/°F)
It is detected by intake air temp. sensor.

DESIRE 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, the number is not valid.

CLOSED THROT POS (CLOSED THROTTLE
POSITION ON/OFF)

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

IAC FLOW DUTY (%)
This parameter indicates IAC valve opening rate
which controls bypass air flow.

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

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

LONG FT B1 (LONG TERM FUEL TRIM, %)
Long term fuel trim value represents long term correc-
tions to the air/fuel mixture computation. A value of 0
indicates no correction, a value greater than 0 means
an enrichment correction, and a value less than 0 im-
plies an enleanment correction.

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

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

ENGINE SPEED (RPM)
Itis computed by reference pulses from the Camshaft
Position Sensor.

MAF (MASS AIR FLOW RATE, g/s, Ib/min.)
It represents total mass of air entering intake manifold
which is measured by mass air flow sensor.

CALC LOAD (CALCULATED LOAD VALUE, %)
Engine load displayed as a percentage of maximum
possible load. Value is calculated mathematically us-
ing the formula: actual (current) intake air volume +
maximum possible intake air volume x 100%.

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 multi port fuel
injection).

BATTERY VOLTAGE (V)

This parameter indicates battery positive voltage in-
putted from main relay to ECM.

THROTTLE POS (ABSOLUTE THROTTLE
POSITION, %)

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

TP SENSOR VOLT (TP SENSOR OUTPUT
VOLTAGE, V)

Throttle Position Sensor reading provides throttle
valve opening information in the form of voltage.

OXYGEN SENSOR B1 S1 (HO2S-1 OUTPUT
VOLTAGE, V)

It indicates output voltage of HO2S-1 installed on ex-
haust manifold (pre-catalyst).

OXYGEN SENSOR B1 S2 (HO2S-2 OUTPUT
VOLTAGE, V)

It indicates output voltage of HO2S-2 installed on ex-
haust pipe (post-catalyst). It is used to detect catalyst
deterioration.

FUEL SYSTEM (FUEL SYSTEM STATUS)
Air/fuel ratio feedback loop status displayed as one of
the followings.

OPEN: Open loop-has not yet satisfied conditions to
go closed loop.

CLOSED: Closed loop-using oxygen sensor(s) as
feedback for fuel control.

OPEN-DRIVE COND: Open loop due to driving
conditions (Power enrichment, etc.).

OPEN SYS FAULT: Open loop due to detected
system fault.

CLOSED-ONE 02S: Closed loop, but fault with at
least one oxygen sensor-may be using single oxygen
sensor for fuel control.
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TOTAL FUEL TRIM (%)

The value of total fuel trim is obtained by putting val-
ues of short term fuel trim and long term fuel trim to-
gether. This value indicates how much correction is
necessary to keep the air/fuel mixture stoichiomet-
rical.

MAP (MANIFOLD ABSOLUTE PRESSURE,
mmHg, kPaA)

It is detected by manifold absolute pressure sensor.

BAROMETRIC PRESS (kPa, inHg)

This parameter represents a measurement of baro-
metric air pressure and is used for altitude correction
of the fuel injection quantity and IAC valve control.

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

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

FUEL TANK LEVEL (%)
This parameter indicates approximate fuel levelin the
fuel tank.

FUEL PUMP (ON/OFF)
ON s displayed whenthe ECM (or PCM) activates the
fuel pump via the fuel pump relay switch.

FUEL CUT (ON/OFF)

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

OFF: Fuel not being cut.

EGR VALVE (%)
This parameter indicates opening rate of EGR valve
which controls the amount of EGR flow.

PSP SWITCH (ON/OFF)

ON: PSP switch detects P/S operation (high PS
pressure).

OFF: PSP switch not detects P/S operation.

A/C SWITCH (ON/OFF)

ON: Command for operation being output from A/C
amplifier to compressor.

OFF: Command for operation not being output.

PNP SIGNAL (TRANSMISSION RANGE
SWITCH, P/N or D range)

Whether the transmission range switch (P/N position
switch) at P or N range or at R, D, 2 or L range is dis-
played. Ifat P or Nrange, “P/N range”is displayed and
ifat R, D, 2 or L range, “D range” is displayed.

A/C CONDENSER FAN (ON/OFF)
This parameter indicates the state of the A/C Con-
denser Fan control signal.

ELECTRIC LOAD (ON/OFF)

ON: Headlight, smalllight, heater fan or rear window
defogger ON signal inputted.

OFF: Above electric loads all turned OFF.

BRAKE SW (ON/OFF)
This parameter indicates the state of the brake
switch.

BLOWER FAN (ON/OFF)
This parameter indicates the state of the blower fan
motor switch.
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VSS (4-A/T) (km/h, MPH)

It is computed by using pulse signals from vehicle
(output) speed sensor on 4-speed automatic trans-
mission.

GEAR POSITION (1ST, 2ND, 3RD or 4TH)

The gear position is determined on the basis of the
command state signals generated from PCM (ECM)
to shift solenoids A and B (*1 and #2) and displayed
as shown in the table below.

SOLENOID PCM COMMAND
DISPLAY SHIFT SOLENOID-A | SHIFT SOLENOID-B
1ST ON OFF
2ND ON ON
3RD OFF ON
4TH OFF OFF

THROT POS LEVEL (THROTTLE POSITION
LEVEL FOR 4-A/T, 0", *1",“2",“3", “4” “5" *6"

or “77)

This parameter indicates which level (zone) the
throttle valve opening is in.

The throttle opening is divided into 8 levels (zones)
from “0” (about idle position) to “7” (about full open)
and signals are assigned to each opening level
(zone). ECM (PCM) controls the automatic gear
change of the automatic transmission by using these
signals according to the signal from the TP sensor.

SHIFT SOL #1 CON/MON (SHIFT SOLENOID #1,
A COMMAND/MONITOR, ON/OFF)

CON-ON: ON command being output to shift sole-
noid #1, A.

CON-OFF: ON command not being output.

MON-ON: Electricity being passed to shift solenoid
#1, A

MON-OFF: Electricity not being passed.

SHIFT SOL #2 CON/MON (SHIFT SOLENOID #2,
B COMMAND/MONITOR, ON/OFF)

CON-ON: ON command being output to shift sole-
noid #2, B.

CON-OFF: ON command not being output.

MON-ON: Electricity being passed to shift solenoid
#2, B.

MON-OFF: Electricity not being passed.

TCC SOL CON/MON (TORQUE CONVERTER
CLUTCH SOLENOID COMMAND/MONITOR,
ON/OFF)

CON-ON: ON command being output to TCC sole-
noid.

CON-OFF: ON command not being output.

MON-ON: Electricity being passed to TCC solenoid.

MON-OFF: Electricity not being passed.

TRANS RANGE (TRANSMISSION RANGE, P, R,
N,D,2orlL)

Itindicates transmission range according to transmis-
sion range switch signal.

BRAKE SW (BRAKE, STOP LAMP, SWITCH,
ON/OFF)

OFF: Brake pedal is released.
ON: Brake pedal is depressed.

O/D OFF SW (OVERDRIVE CUT SWITCH, ON/
OFF)

OFF: Overdrive cut switch OFF
ON: Overdrive cut switch ON

MODE SELECT SW (POWER/NORMAL
CHANGE SWITCH, POWER/NORMAL)

POWER: Switch button is at POWER position.
NORMAL: Switch button is at NORMAL position.

AWD-L SW (4WD-LOW SWITCH, ON/OFF)
ON: Transfer lever is shifted to 4L position.
OFF: Transfer lever is shifted to 4H or 2H position.
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VISUAL INSPECTION
Visually check following parts and systems.

INSPECTION ITEM

REFERRING SECTION

® Engine oil - — —— — level, leakage

® Engine coolant — — — — — level, leakage

e Fuel————— level, leakage

o A/T flud — ———— level, leakage

® Air cleaner element — — — — — dirt, clogging

® Battery — — — — — fluid level, corrosion of terminal
® Drive belt — — ——— tension, damage

® Throttle cable play (after warm up engine), installation
® \Vacuum hoses of air intake system disconnection, looseness
deterioration, bend

e Connectors of electric wire harness — — — disconnection, friction
® Fuses ————— burning

® Parts — — —— — installation, bolt — — — — — looseness

® Parts — — —— — deformation

® Other parts that can be checked visually
Also add following items at engine start, if possible.
e Malfunction indicator lamp

e Charge warning lamp

® Engine oil pressure warning lamp

— Operation

® Engine coolant temp. meter
® Fuel level meter

® Abnormal air being inhaled from air intake system

® Exhaust system leakage of exhaust gas, noise
® Other parts that can be checked visually

Section 0B
Section 0B
Section 0B
Section 0B
Section 0B

Section 0B
Section 6E1/6E2

Section 8

Section 6

Section 6H

Section 8 (Section 6A1/6A4 for
pressure check)

Section 8

Section 8
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ENGINE BASIC CHECK
This check is very important for troubleshooting when ECM (PCM) has detected no DTC and no abnormality has
been found in visual inspection.
Follow the flow table carefully.

STEP ACTION YES NO

1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".

2 Check battery voltage. Go to Step 3. Charge or replace

Is it 11 V or more? battery.

3 Is engine cranked? Go to Step 4. Goto “DIAGNOSIS”
in Section 6G or
6G1.

4 Does engine start? Go to Step 5. Go to Step 7.

5 Check engine idle speed/IAC duty referring to “Idle Go to Step 6. Go to “Engine

speed/IAC Duty Inspection” in Section 6E1. Diagnosis Table” in
Is check result as specified? this section.
6 Check ignition timing referring to “Ignition Timing Go to “Engine Adjust ignition
Inspection” in Section 6F1 or 6F2. Diagnosis Table” in | timing or check
Is check result as specified? this section. input signals
related to
ignition system.
7 Is immobilizer control system equipped? Go to Step 8. Go to Step 9.
8 Check immobilizer system malfunction as follows. Goto “DIAGNOSIS” | Go to Step 9.
1) Check immobilizer indicator lamp or MIL (malfunction | in Section 8G.
indicator lamp) for flashing.
Is it flashing when ignition switch is turned to ON
position?
9 Check fuel supply as follows: Go to Step 11. Go to Step 10.
1) Check to make sure that enough fuel is filled in fuel
tank.
2) Turn ON ignition switch for 3 seconds and then OFF.
Repeat this a few times.
Is fuel return pressure (returning sounds) felt from fuel
return hose when ignition switch is turned ON?
10 Check fuel pump for operating. Go to “Diag. Flow Go to “Diag. Flow
1) Was fuel pump operating sound heard from fuel filler | Table B-3". Table B-1".
for about 3 seconds after ignition switch ON and stop?
11 Check ignition spark referring to “Ignition Spark Test” Go to Step 12. Goto “DIAGNOSIS”
in Section 6F1 or 6F2. in Section 6F1 or
Is it in good condition? 6F2.
12 Check fuel injector referring to “Fuel Injector Inspection” | Go to “Engine Go to “Diag. Flow
in Section 6E1. Diagnosis Table” in | Table B-2".
Is it in good condition? this section.
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ENGINE DIAGNOSIS TABLE

Perform troubleshooting referring to following table when ECM (PCM) has detected no DTC and no abnormality
has been found in visual inspection and engine basic inspection previously.

Condition

Possible Cause

Reference Item

Hard starting
(Engine cranks OK)

Engine and emission control system
out of order.
® Faulty idle air control system

® Faulty ECT sensor or MAF sensor

e Faulty ECM (PCM)

Low compression.

® Faulty hydraulic valve lash adjuster

® Compression leak from valve seat

@ Sticky valve stem

® \Weak or damaged valve springs

® Compression leak at cylinder head
gasket

@ Sticking or damaged piston ring

® \Worn piston, ring or cylinder

Others
e Malfunctioning PCV valve

DTC P0505 Diag. Flow Table or Table
B-4 in this Section.

ECT sensor or MAF sensor in Engine
and Emission Control System
Section.

Inspection of ECM (PCM) and its
circuit in this Section.
Compression check in Engine
Mechanical Section.

Valve lash adjuster in Engine
Mechanical Section.

Valves inspection in Engine
Mechanical Section.

Valves inspection in Engine
Mechanical Section.

Valves spring inspection in Engine
Mechanical Section.

Cylinder head inspection in Engine
Mechanical Section.

Piston ring inspection in Engine
Mechanical Section.

Cylinders, pistons and piston rings
inspection in Engine Mechanical
Section.

PCV system inspection in Engine and
Emission Control System Section.

Engine has no power

Engine overheating.

Ignition system out of order.
® Defective spark plug.

® Faulty ignition coil with ignitor

Fuel system out of order.

® Fuel pressure out of specification
— Dirty fuel filter
— Dirty or clogged fuel hose or pipe
— Malfunctioning fuel pressure regulator
— Malfunctioning fuel pump

Engine and emission control system

out of order.

e Maladjusted TP sensor installation
angle

® Faulty EGR system

® Faulty injector

® Faulty TP sensor, ECT sensor or
MAF sensor

® Faulty ECM (PCM)

Low compression.

Others
® Dragging brakes
® Slipping clutch

Refer to “Overheating” Section.

Spark plugs in Ignition System
Section.
Ignition coil in Ignition System
Section.

Diag. Flow Table B-3 in this Section.

TP sensor in Engine and Emission
Control System Section.

DTC P0400 Diag. Flow Table in this
Section.

Fuel injector in Engine and Emission
Control System Section.

TP sensor, ECT sensor or MAF
sensor in Engine and Emission
Control System Section.

Inspection of ECM (PCM) and its
circuit in this Section.

Previously outlined.

Diagnosis in BRAKES Section.
Diagnosis in Clutch Section.
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Condition

Possible Cause

Reference Item

Improper engine

idling or engine fails

to idle

Ignition system out of order.
® Faulty spark plug

® Faulty ignition coil with ignitor

Fuel system out of order.

® Fuel pressure out of specification

Engine overheating.

Engine and emission control system

out of order.

e Maladjusted TP sensor installation
angle if adjustable

® Faulty idle air control system

® Faulty evaporative emission control
system
® Faulty EGR system

® Faulty injector

e Faulty ECT sensor, TP sensor or
MAF sensor

® Faulty ECM (PCM)

Low compression

Others
e Malfunctioning PCV valve

Spark plugs in Ignition System
Section.
Ignition coil in Ignition System
Section.

Diag. Flow Table B-3 in this Section.
Refer to “Overheating” Section.

TP sensor in Engine and Emission
Control System Section.

DTC P0505 Diag. Flow Table or Table
B-4 in this Section.

DTC P0440 Diag. Flow Table in this
Section.

DTC P0400 Diag. Flow Table in this
Section.

Fuelinjectionin Engine and Emission
Control System Section.

ECT sensor, TP sensor or MAF
sensor in Engine and Emission
Control System Section.

Inspection of ECM (PCM) and its
circuit in this Section.

Previously outlined.

PCV system inspection in Engine and
Emission Control System Section.

Engine hesitates
(Momentary lack of

response as the
accelerator is
depressed.

Can occur at all
vehicle speeds.

Ignition System out of order.

® Spark plug faulty or plug gap as out of
adjustment

Fuel system out of order.

® Fuel pressure out of specification
— Clogged fuel filter
— Faulty fuel pressure regulator

Spark plugs in Ignition System
Section.
Diag. Flow Table B-3 in this Section.

Usually most severe
when first trying to
make the vehicle move,
as from a stop sign.)

® Clogged fuel filter, hose or pipe
Engine overheating

Engine and emission control system out
of order.

Refer to “Overheating” Section.

® Faulty EGR system
® Faulty injector

® Faulty TP sensor, ECT sensor or MAF
sensor

e Faulty ECM (PCM).

Low compression

DTC P0440 Diag. Flow Table in this
Section.

Fuel injector in Engine and Emission
Control System Section.

TP sensor, ECT sensor or MAF
sensor in Engine and Emission
Control System Section.

Inspection of ECM (PCM) and its
circuit in this Section.

Previously outlined.
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Condition

Possible Cause

Reference Item

Surges

(Engine power variation
under steady throttle or
cruise.

Feels like the vehicle
speeds up and down
with no change in the
accelerator pedal.)

Ignition system out of order.

® Defective spark plug (excess carbon
deposits, improper gap, and burned
electrodes, etc.)

Fuel system out of order.

® Variable fuel pressure
— Clogged fuel filter
— Kinky or damaged fuel hose and line
— Faulty fuel pressure regulator

Engine and emission control system out

of order.

® Faulty EGR system

® Faulty MAF sensor
® Faulty injector

e Faulty ECM (PCM)

Spark plugs in Ignition System
Section.

Diag. Flow Table B-3 in this Section.

DTC P0400 Diag. Flow Table in this
Section.

MAF sensor in Engine and Emission
Control System Section.

Fuel injector in Engine and Emission
Control System Section.

Inspection of ECM (PCM) and its
circuit in this Section.

Excessive detonation
(The engine makes
sharp metallic knocks
that change with throttle
opening.

Sounds like pop corn
popping.)

Engine overheating

Ignition system out of order.
® Faulty spark plug

® I[mproper ignition timing

Fuel system out of order.
® Clogged fuel filter and fuel lines

Engine and emission control system
out of order.

® Faulty EGR system

® Faulty ECT sensor or MAF sensor

® Faulty injector
® Faulty ECM (PCM)
Others

® Excessive combustion chamber
deposits

Refer to “Overheating” Section.

Spark plugs in Ignition System
Section.

Ignition timing in Ignition System
Section.

Fuel pressure check in Engine and
Emission Control System Section.

DTC P0400 Diag. Flow Table in this
Section.

ECT sensor or MAF sensor in Engine
and Emission Control System
Section.

Fuel injector in Engine and Emission
Control System Section.

Inspection of ECM (PCM) and its
circuit in this Section.

Piston and cylinder head cleaning in
Engine Mechanical Section.
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Condition

Possible Cause

Reference Item

Overheating

® |[noperative thermostat

® Poor water pump performance
® Clogged or leaky radiator

® I[mproper engine oil grade

® Clogged oil filter or oil strainer
® Poor oil pump performance

® Dragging brakes

® Slipping clutch
® Blown cylinder head gasket

Thermostat in Engine Cooling
Section.

Water pump in Engine Cooling
Section.

Radiator in Engine Cooling Section.
Engine oil and oil filter change in
Maintenance and Lubrication
Section.

Oil pressure check in Engine
Mechanical Section.

Oil pressure check in Engine
Mechanical Section.

Diagnosis in BRAKES Section.
Diagnosis in Clutch Section.
Cylinder head inspection in Engine
Mechanical Section.

Poor gasoline
mileage

Ignition system out of order.

® Faulty spark plug (improper gap, heavy
deposits, and burned electrodes, etc.)

Engine and emission control system out

of order.

® Fuel pressure out of specification

® Faulty TP sensor, ECT sensor or MAF
sensor

® Faulty EGR system
® Faulty injector
® Faulty ECM (PCM)

Low compression

Others
® Poor valve seating

® Dragging brakes
@ Slipping clutch
® Thermostat out of order

® I[mproper tire pressure

Spark plugs in Ignition System
Section.

Diag. Flow Table B-3 in this Section.
TP sensor, ECT sensor or MAF
sensor in Engine and Emission
Control System Section.

DTC P0400 Diag. Flow Table in this
Section.

Fuel injector in Engine and Emission
Control System Section.

Inspection of ECM (PCM) and its
circuit in this Section.

Previously outlined.

Valves inspection in Engine
Mechanical Section.

Diagnosis in BRAKES Section.
Diagnosis in Clutch Section.
Thermostat in Engine Cooling
Section.

Excessive engine oil
consumption

Oil entering combustion chamber
® Sticky piston ring

® \Worn piston and cylinder

@ \Worn piston ring groove and ring
® Improper location of piston ring gap
e \Worn or damaged valve stem seal

e \Worn valve stem

Piston cleaning in Engine
Mechanical Section.

Cylinders, pistons and piston rings
inspection in Engine Mechanical
Section.

Pistons and piston rings inspection in
Engine Mechanical Section.
Pistons installation in Engine
Mechanical Section.

Valves and cylinder head in Engine
Mechanical Section.

Valves inspection in Engine
Mechanical Section.
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Condition

Possible Cause

Reference Item

Low oil pressure

® I[mproper oil viscosity

e Malfunctioning oil pressure switch

® Clogged oil strainer

® Functional deterioration of oil pump
e \Worn oil pump relief valve

® Excessive clearance in various sliding
parts

Engine oil and oil filter change
in Maintenance and Lubrication
Section.

Oil pressure switch inspection in
Body Electrical System Section.
Oil pan and oil pump strainer
cleaning in Engine Mechanical
Section.

Oil pump in Engine Mechanical
Section.

Oil pump in Engine Mechanical
Section.

Engine noise

Note: Before checking

the mechanical noise,

make sure that:

® [gnition timing is
properly adjusted.

® Specified spark plug
is used.

® Specified fuel is used.

Valve noise
® Faulty hydraulic valve lash adjuster

e \Worn valve stem and guide

® \Weak or broken valve spring
e \Warped or bent valve

® | oose camshaft housing bolts

Piston, ring and cylinder noise
e \Worn piston, ring and cylinder bore

Connecting rod noise
e \Worn crankpin bearing

® \Worn crankpin

® [ oose connecting rod nuts

® L ow oil pressure

Crankshaft noise

® Low oil pressure

® \Worn crankshaft journal bearing

e \Worn crankshatft journal
® Loose lower crankcase

(bearing cap) bolts
® Excessive crankshaft thrust play

Hydraulic valve lash adjuster in
Engine Mechanical Section.
Valves inspection in Engine
Mechanical Section.

Valve springs inspection in Engine
Mechanical Section.

Valves inspection in Engine
Mechanical Section.

Camshafts in Engine Mechanical
Section.

Pistons and cylinders inspection in
Engine Mechanical Section.

Crankpin and connecting rod
bearing inspection in Engine
Mechanical Section.

Crankpin and connecting rod
bearing inspection in Engine
Mechanical Section.

Connecting rod installation in Engine
Mechanical Section.

Previously outlined.

Previously outlined.

Crankshaft and bearing inspection in
Engine Mechanical Section.
Crankshaft and bearing inspection in
Engine Mechanical Section.
Crankshatft installation in Engine
Mechanical Section.

Crankshaft inspection in Engine
Mechanical Section.
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INSPECTION OF PCM (ECM) AND ITS CIRCUITS

PCM (ECM) and its circuits can be checked at PCM (ECM) wiring
couplers by measuring voltage and resistance.

CAUTION:

PCM/ECM cannot be checked by itself. It is strictly prohib-

ited to connect voltmeter or ohmmeter to PCM (ECM) with
couplers disconnected from it.

Voltage Check

1) Remove PCM (ECM) cover from bracket referring to PCM
(ECM) REMOVAL.

2) Check voltage at each terminal of couplers connected.
NOTE:

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

ES1 C51-2
T [==] = +
8|7
e s e e X 2 [ e e T T = Ta e T e T e = 13 L T Te X s e [ 2y
23222120191817161514131211109’7‘615*,41312111098 18['817[1615] 41312111095201913171515141312111 Sien
351341 33| 32| 21|300X] 2828|2726 (| 25 4] {26]25[X]24| 23]22] 21 [ X120 |18 18| 28] 27]X125125 | 24 [} 23|22 [ X 272011 30| 29] 28 sf2f230X22| 21
\\H/// \\\/// \\'/ N/ AN

1. PCM (ECM)
2. PCM (ECM) connector
(Viewed from harness side)
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
1 | Power source for CO adjusting 475-5.25V Ignition switch ON
resistor (if equipped)
2 Power source for back up 10-14V Ignition switch ON and OFF
) . 10-14V Ignition switch ON
3 Heater of HO2S-2 (if equipped) — —
0-2V At specified condition
4 _ - -
Immobilizer indicator lamp (without 0-1V Ignition switch ON, engine stops
. monitor connector) 10-14V Engine running
Duty output terminal (with monitor 0—1V Ignition switch ON
connector)
6 Tachometer 0-1V Ignition switch ON
L 0-25V Ignition switch ON, engine stops
7 Malfunction indicator lamp - -
10-14V Engine running
) ) ) 0-15V A/C is not operating
8 A/C cut signal (if equipped) - -
10-14V A/C is operating
10-14V Ignition switch OFF
9 Main relay Ignition switch ON or for 4 seconds after
0-2V 2 .
ignition switch OFF
10 CO adjusting resistor (if equipped) —_— _
11 —_— _
12 | Da@link connector (5 V) 4-6V Ignition switch ON
(if equipped)
13 Data link connector (12 V) 10-14V Ignition switch ON
14 Test switch terminal (if equipped) 10-14V Ignition switch ON
b 0-15V Ignition switch ON, rear defogger switch OFF and
W1 o | Reardefogger switch ' lighting switch OFF
(if equipped) Ignition switch ON, rear defogger switch or lighting
10-14V .
switch ON
. 10-14V Ignition switch ON, heater blower switch OFF
16 Heater blower switch — - -
0-15V Ignition switch ON, heater blower switch ON
Ignition switch ON, A/C switch or heater
17 A/C sianal (it equinped 10-14V blower switch OFF
signal (if equippe
gnal (if equipped) Ignition switch ON, A/C switch ON and heater
0-1V .
blower switch ON
18 _ —_— _
) ) 0-1V Ignition switch ON, Transfer lever: H4 or 4L range
19 “4WD” lamp (if equipped) — -
10-14V Ignition switch ON, Transfer lever: 2H range
For 4 sec. after ignition switch ON or overdrive cut
0-1V .
20 O/D OFF” | if ipped switch ON
“ " lamp (if equippe
P (if equipped) After 4 sec. from ignition switch ON and overdrive cut
10-14V .
switch OFF
0—1V Ignition switch ON, P/N change switch: POWER
mode
21 “POWER” lamp (if equipped
P (if equipped) Ignition switch ON, P/N change switch: NORMAL
10-14V
mode
22 A/C condenser fan motor relay 10-14V Ignition switch ON,
(if equipped) Engine coolant temp.: less than 113°C, 235°F
0-25V For 3 sec. after ignition switch ON or while engine
' running
23 Fuel pump relay — - - -
After 3 sec. from ignition switch ON with engine
10-14V
stopped
Ground for HO2S-2 or CO
24 N : S -
adjusting resistor




6-36 ENGINE DIAGNOSIS (G16/J20 ENGINES)

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
25 _— —_— _
26 I-_leateq oxygen sensor-2 0.01 —0.95 V While gnglne running at 2000 r./mln.
(if equipped) for 3 min. or longer after warming up.
27 S — _—
28 Fuel level sensor 0-6V Ignition switch ON
Voltage depends on fuel level
29 Qagnc_;sns switch terminal 10-14V Ignition switch ON
(if equipped)
30 ABS control module (if equipped) 10-14V Ignition switch ON
0_1V Ignition switch ON, P/N change switch: POWER
2| 3 Power/Normal change switch mode
- (if equipped) Ignition switch ON, P/N change switch: NORMAL
10-14V
mode
o ) ) ) 0-1V Ignition switch ON, Lighting switch OFF
32 Lighting switch (if equipped) — - — -
10-14V Ignition switch ON, Lighting switch ON
) ) 10-14V Ignition switch ON, Overdrive cut switch OFF
33 Overdrive cut switch — - - -
0-1V Ignition switch ON, Overdrive cut switch ON
Brake pedal released (switch OFF),
0-1V " .
) Ignition switch ON
34 Stop lamp switch -
1014V Brake pedal depressed (switch ON),
Ignition switch ON
35 _ _ _
. Ignition switch ON, Sensor ambient temp.:
1 Intake air temp. sensor 22-30V 20°C, 68°F
. Ignition switch ON, Engine coolant temp.:
2 Engine coolant temp. sensor 05-09V 80°C, 176°F
Knock sensor (J20) About 2.5V Ignition switch ON
3 Ignition timing adjusting resistor
(G16) (if equipped)
Power source 10-14V Ignition switch ON
Ground for MAF sensor —_— _—
2 Ground o _—
8 10-14V Ignition switch ON
7 Power steering pressure switch With engine running at idle speed, turning
0-1V . . .
steering wheel to the right or left as far as it stops.
8 Manifold absolute pressure 33-43V Ignition switch ON
sensor
. 05-12V Ignition switch ON, Throttle valve at idle position
9 Throttle position sensor — - —
34-47V Ignition switch ON, Throttle valve at full open position
) 10-16V Ignition switch ON and engine stops
10 Mass air flow sensor - - - -
1.7-20V With engine running at idle speed
1 Heated oxvaen Sensor-1 Deflects between While engine running at 2,000 r/min.
Yo over and under 0.45 V| for 1 min. or longer after warmed up.
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
12 Ground for HO2S-1 shield wire —_— EE—
13 Power source for TP sensor = )
4.75-525V Ignition switch ON
14 Power source for MAP sensor
15 Power source 10-14V Ignition switch ON
16 _ —_— _
17 Ground e _
. . 6-14V While engine cranking
18 Engine start signal
- 0-1V Other than above
§ 19 _— — _—
20 Ignition switch 10-14V Ignition switch ON
21 Ground for TP sensor e _
22 Ground for HO2S-1 sensor e _
23 _ —_— _
24 _— S -
Ground for |AT sensor, ECT sensor,
25 MAP sensor and ignition timing _
resistor
26 Ground for CMP sensor o _
1 Shift solenoid B 0-1V Ignition switch ON
2 Shift solenoid A 10-14V Ignition switch ON
3~7 e —_— e
8 TCC solenoid 0-1V Ignition switch ON
9 - R -
10 A/T input speed sensor (-) About 2.5V Ignition switch ON
11 A/T input speed sensor (+) About 2.5V Ignition switch ON
12 ~
14
10-14V Ignition switch ON, selector lever: “D” range
g 15 Transmission range switch “D” 0—_1V Ignition switch ON, selector lever: Other than “D”
= range
SI 10-14V Ignition switch ON, selector lever: “N” range
© 16 Transmission range switch “N” 0—1V Ignition switch ON, selector lever: Other than “N”
range
10-14V Ignition switch ON, selector lever: “R” range
17 Transmission range switch “R” 0—1V Ignition switch ON, selector lever: Other than “R”
range
10-14V Ignition switch ON, selector lever: “P” range
18 Transmission range switch “P” 0_1V Ignition switch ON, selector lever: Other than “P”
range
19 —_— _
20 Shield wire ground for A/T
output speed sensor
21 Shield wire ground for A/T
input speed sensor
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
22 A/T output speed sensor (-) About 2.5V Ignition switch ON
23 A/T output speed sensor (+) About 2.5V Ignition switch ON
| 2425 _ e _
E . 0-1V Ignition switch ON, Transfer lever: 4WD low range
| 26 4WD low switch — -
71 10-14V Ignition switch ON, Transfer lever: 4H or 2H range
% o ) 10-14V Ignition switch ON, Selector lever: “L” range
o 27 Transmission range switch “L” — -
0-1V Ignition switch ON, Selector lever: Other than “L” range
o ) 10-14V Ignition switch ON, Selector lever: “2” range
28 Transmission range switch “2” — -
0-1V Ignition switch ON, Selector lever: Other than “2” range
Fuel injector No.2 N )
— 10-14V Ignition switch ON
Fuel injector No.1
IAC valve (stepper motor coil 1) e E—
4 Heater of HO25-1 (if ioped 10-14V Ignition switch ON
eater o -1 (if equippe
(if equipped) 0-2V At specified idle speed after engine warmed up.
5 - - -
6 - -
. 10— 14V Ignition switch ON, Transfer lever:
- 4WD air pump assembly 4H or 4L range
(if equipped) Ignition switch ON, Transfer lever:
0-1V
2H range
Fuel injector No.4 . )
— 10-14V Ignition switch ON
Fuel injector No.3
10 IAC valve (stepper motor coil 4) —_—
11 IAC valve (stepper motor coil 3) —_— _
12 IAC valve (stepper motor coil 2) —_—
13 EGR v_alve (stepper motor coil 4) 0_1V
N (if equipped)
& -
8 14 EGR v_alve (stepper motor coil 3) 10-14V
(if equipped) . .
- Ignition switch ON
EGR valve (stepper motor coil 2)
15 - . 10-14V
(if equipped)
16 EGR v_alve (stepper motor coil 1) 0-1V
(if equipped)
17 EVAP canister purge valve 10-14V Ignition switch ON
) 0-1V Ignition switch ON, Transfer lever: 4H or 4L range
18 4WD switch — -
10-14V Ignition switch ON, Transfer lever: 2H range
Crankshaft position sensor (+)
19 ; - - .
(if equipped)
Crankshaft position sensor (-)
20 ; - - .
(if equipped)
21 Ignition coil assembly for No.4
(J20)
29 Ignition coil assembly for No.3
(J20)
Ignition coil assembly for No.2
23 and No.3 (G16)
Ignition coil assembly for No.2
(J20)
Ignition coil assembly for No.1
24 and No.4 (G16)
Ignition coil assembly for No.1
(J20)
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
o5 Vehicle speed sensor Deflects between Ignition switch QN, Rear right tire
0—-1Vandover4V | turned slowly with rear left tire locked
26 Camshaft position sensor (+) OD_eTe\cl:tznt;eZW_eznV Ignition switch ON, crankshaft turned slowly
E 07 Pressure switch in 4WD air 10-14V Ignition switch ON, Transfer lever: 4H or 4L range
& pump assembly (if equipped) ov Ignition switch ON, Transfer lever: 2H range
28 Ground e _
29 _ —_— _—
30 Grpund for (?KP s_ensor _ _
shield wire (if equipped)
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Resistance Check
1) Disconnect couplers from ECM/PCM with ignition switch OFF.

CAUTION:
Never touch terminals of ECM/PCM itself or connect
voltmeter or ohmmeter.

2) Check resistance between each pair of terminals of discon-
nected couplers as listed in the following table.

CAUTION:
® Be sure to connect ohmmeter probe from wire harness
side of coupler.

1. ECM/PCM coupler disconnected

® Be sure to turn OFF ignition switch for this check.
® Resistance in table represents that when parts temper-
ature is 20 °C (68°F).

2. Ohmmeter
TERMINALS CIRCUIT STANDARD RESISTANCE CONDITION
E61-3 and C51-3-20 Heater of HO2S-2 (if equipped) 11.7-143 Q —_—
E61-9 and E61-2 Main relay 79-95Q —_—
) A . : _ Battery disconnected
E61-22 and C51-3-20 A/C fan motor relay (if equipped) 75-110 Q and ignition switch ON
E61-23 and C51-3-20 Fuel pump relay 79-95Q e
C51-3-6 and Body ground | Ground Continuity —_—
C51-3-17 and Body ground | Ground Continuity —_—
C51-1-1 and Body ground | Shift solenoid B (A/T)
C51-1-2 and Body ground | Shift solenoid A (A/T) 11-15Q —_—
C51-1-8 and Body ground | TCC solenoid (A/T)
C51-2-1- and C51-3-4 Fuel injector No.2
— 13-16Q o
C51-2-2 and C51-3-4 Fuel injector No.1
C51-2-3 and C51-3-4 IAC valve (stepper motor coil 1) 35-43Q —_—
C51-2-4 and C51-3-20 Heater of HO2S-1 (if equipped) 5-64Q e
C51-2-8 and C51-3-4 Fuel injector No.4
— 13-16Q o
C51-2-9 and C51-3-4 Fuel injector No.3
C51-2-10 and C51-3-4 IAC valve (stepper motor coil 4)
C51-2-11 and C51-3-4 IAC valve (stepper motor coil 3) 35-43Q —_—
C51-2-12 and C51-3-4 IAC valve (stepper motor coil 2)
C51-2-13 and C51-3-4 EGR valve (stepper motor coil 4)
(if equipped)
C51-2-14 and C51-3-4 EGR valve (stepper motor coil 3)
(if equipped)
I m 20-24Q  —
C51-2-15 and C51-3-4 EGR valve (stepper motor coil 2)
(if equipped)
C51-2-16 and C51-3-4 EGR valve (stepper motor coil 1)
(if equipped)
C51-2-17 and C51-3-4 EVAP canister purge valve 28-35Q e
C51-2-28 and Body ground | Ground Continuity —_—
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TABLE A-1 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK — MIL DOES NOT COME
“ON” OR DIMS AT IGNITION SWITCH ON (BUT ENGINE AT STOP)

WIRING DIAGRAM

ML

J/\L A\
2 ——@———B/W vIY— vIY

<] E61-34 E61-29
~
N E61-14
B/w v/ B/W < c51-3-20
4 C51-2-28
3|Q/c}) B/R 3{ 00 e 8l H e61-9 C51-3-17
] ]
' '
, N
o BI/B & 51315 C51-36
N\
1. ECM (PCM) n o\ :/2
2. To ignition switch SR
3. Main fuse /
4. Main relay ] C51-3-4
5. Monitor connector (if equipped)
E61-14 C51-3-6 C51-3-4 C51-3-15
1\
jown] =
><<\ / - o —— e —
/ — P -
/
/77 N\ N\ 77, W=
E61-34 E61-9 C51-3-17 C51-3-20 C51-2-28

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” fuse blown, main fuse
1) Turn ignition switch ON. blown, Ignition switch
Do other indicator/warning lights in malfunction, “B/W” circuit
combination meter comes ON? 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 (PCM)
Does engine start? POWER AND GROUND
CIRCUIT CHECK.
If engine is not cranked, go to
DIAGNOSIS in Section 6G or
6G1.
3 MIL Circuit Check: “W/R” circuit shorted | Bulb burned out or “V/Y” wire
1) Turn ignition switch OFF and disconnect to ground or test circuit open.
connectors from ECM. switch terminal of
2) Check for proper connection to ECM at monitor connector is
terminal E61-34. shorted to ground
3) If OK, then using service wire, ground (if equipped).
terminal E61-34 in connector disconnected. If OK, substitute a
Does MIL turn on at ignition switch ON? known-good ECM
(PCM) and recheck.
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TABLE A-2 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK — MIL REMAINS “ON”
AFTER ENGINE STARTS

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

INSPECTION
STEP ACTION YES NO
1 DTC Check: Go to Step 2 of Go to Step 2.
1) With ignition switch OFF, install scan tool. “ENGINE DIAG.
2) Start engine and check DTC. FLOW TABLE” in
Is there any DTC(s). this section.
2 MIL circuit Check: “V/Y” wire shorted Substitute a
(1) With ignition switch OFF, disconnect couplers to ground circuit. known-good
from ECM (PCM). ECM (PCM) and
Does MIL turn ON at ignition switch ON? recheck.

TABLE A-3 MIL CHECK — MIL FLASHES AT IGNITION SWITCH ON (vehicle with monitor
connector)

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

INSPECTION
STEP ACTION YES NO
1 MIL Flashing Pattern Check: Go to Step 2. Go to “Diagnosis” in
1) Turn ignition switch ON. Section 8G.
Does lamp flashing pattern indicate diagnostic trouble
code?
2 Diag. Switch Circuit Check: System is in good “Y” circuit shorted to
Is diag. switch terminal connected to ground via service | condition. ground. If circuit is
wire? OK substitute a
known-good ECM
(PCM) and recheck.

TABLE A-4 MIL CHECK — MIL DOES NOT FLASH OR JUST REMAINS ON EVEN WITH
GROUNDING DIAGNOSIS SWITCH TERMINAL

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

INSPECTION
STEP ACTION YES NO
1 MIL Circuit Check: “V/Y?” circuit shorted | Go to Step 2.

1) Turn ignition switch OFF and disconnect connectors | to ground.
from ECM (PCM).
Does MIL turn ON at ignition switch ON?

2 ECM/PCM Connection Check: Go to Step 3. Poor connector
1) Turn ignition switch OFF. connection.

Is connector (E61-29 connection) connected to
ECM/PCM properly?

3 Diag. switch Terminal Circuit Check: “Y” or “B” circuit Substitute a known-
1) Connect connectors to ECM (PCM). open. good ECM (PCM)
2) Using service wire, ground E61-29 terminal with and recheck.

connectors connected to ECM (PCM).
3) Turn ignition switch ON.
Does MIL flash?
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TABLE A-5 ECM (PCM) POWER AND GROUND C IRCUIT CHECK — MIL DOESN'T LIGHT AT
IGNITION SWITCH ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP.

WIRING DIAGRAM

Lﬁ@;

ECM
\[ (PCM)
1 —@9—3/w vIY—) Y E61-34
~N
B/wW » B/wW < c51-3-20
) C51-2-28 —B/BI
N
oo} B/R XTI, BI & es1-9 C51-3-17 P—B/8l
1 ]
, '
/ \
o BI/B ¢ c51-315  C51-3-6 B/G
NN /2 \ Ea !
== Y-
3 & C51-3-4
1. To ignition switch
2. Main fuse
3. Main relay
C51-3-6  C51-3-4 C51-3-15
— A = —
g - - - = - =] ——5
/ \
%g\\\\ 11/ 174 N7, W =
E61-34 E61-9 C51-3-17 C51-3-20 C51-2-28

CIRCUIT DESCRIPTION
When the ignition switch is turned ON, the main relay turns ON (the contact point closes) and the main power is
supplied to ECM (PCM).
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TABLE A-5
INSPECTION

STEP

ACTION

YES

NO

1

Main Relay Operating Sound Check:
Is operating sound of main relay heard at ignition
switch ON?

Go to Step 5.

Go to Step 2.

Fuse Check:
Is main “FI” fuse in good condition?

Go to Step 3.

Check for short in
circuits connected to
this fuse.

Main Relay Check:

1) Turn OFF ignition switch and remove main relay.

2) Check for proper connection to main relay at
terminal 3 and 4.

3) If OK, check main relay for resistance and
operation referring to “Main Relay Inspection”
in Section 6E1.

Is check result satisfactory?

Go to Step 4.

Replace main relay.

ECM (PCM) Power Circuit Check:

1) Turn OFF ignition switch, disconnect connectors
from ECM (PCM) and install main relay.

2) Check for proper connection to ECM (PCM) at
terminals C51-3-20, E61-9, C51-3-15 and
C51-3-4.

3) If OK, then measure voltage between terminal
C51-3-20 and ground, E61-9 and ground with
ignition switch ON.

Is each voltage 10 — 14 V?

Go to Step 5.

“B/W”’ “BI” Or “B/R”
circuit open.

ECM Power Circuit Check:

1) Using service wire, ground terminal E61-9 and
measure voltage between terminal C51-3-15 and
ground at ignition switch ON.

Isit10—-14V?

Check ground circuits
“B/G” and “B/BI" for
open.

If OK, then substitute a
known-good ECM
(PCM) and recheck.

Go to Step 6.

Is operating sound of main relay heard in Step 1?

Go to Step 7.

“B/R” or “Bl/B” wire
open.

Main Relay Check:

1) Check main relay according to procedure in
Step 3.

Is main relay in good condition?

“B/R” or “Bl/B” wire
open.

Replace main relay.
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DTC P0100 (DTC No.33, 34) MASS AIR FLOW CIRCUIT MALFUNCTION
WIRING DIAGRAM

T N ZRR
Y 6179 c513]5  [10

1 ECM/PCM
$ <l

V/IG V/W

C32 4 9-/1\’_ /Le

|3
1. Main fuse
2. Main relay
3. Mass air flow sensor
E61-9 C51-3-5 C51-3-10
\ /
— \ = I} [
bt ] 1

—— [N U

=\ —==\\1// N2 ——

DTC DETECTING CONDITION AND TROUBLE AREA

c—
{1 . I
E el —— | ] | et | p—1—
1

DTC DETECTING CONDITION TROUBLE AREA
Following conditions are detected for 5 sec. ® MAF sensor circuit open or short
continuously. ® MAF sensor
® Engine running ® ECM (PCM)

® | ess than 0.64 mA MAF sensor output current
continues for 100 msec or more than 3 sec. after
ignition switch ON and more than 4.90 mA MAF
sensor output current continues for 100 msec.

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: -8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 20 sec. or more.

3) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING

1) With ignition switch OFF, connect MAF sensor
coupler.

2) Remove ECM (PCM) cover.

3) With ignition switch ON leaving engine OFF, check
voltage between C51-3-10 and C51-3-5 terminal.

Is voltage 1.0 — 1.6 V?

connection.

If OK, substitute
a known-good
ECM (PCM) and
recheck.

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 MAF sensor Check: Intermittent trouble. | Go to Step 3.
1) Connect scan tool to DLC with ignition switch OFF. Check for intermit-
2) Start engine and check MAF value displayed on scan | tent referring to
tool. (Refer to “Scan Tool Data” for normal value.) “Intermittent and
Is normal value indicated? Poor Connection” in
Section OA.
3 MAF sensor power supply Check: Go to Step 4. Faulty “BI/B” wire.
1) With ignition switch OFF, disconnect MAF sensor
coupler.
2) Withignition switch ON, check voltage between C32-3
of MAF sensor coupler and ground.
Is voltage 10 — 14 V?
4 MAF sensor output voltage Check: Poor C51-3-10 Faulty “V/W” wire.

Poor C32 coupler
terminal connection.
If wire and connec-
tion are OK, substi-
tute a known-good
MAF sensor and
recheck.
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DTC P0110 (DTC No.23, 25) INTAKE AIR TEMP. (IAT) CIRCUIT MALFUNCTION
WIRING DIAGRAM

ECM (PCM)
]
o LBI C51-3-1 ‘?V
% (2 Yo E
N BI/wW l C51-3-25 1
1. IAT sensor 05/1-3-1
/
—=\\I1/// N\ N =
C51-3-25
DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
Following conditions are detected. ® |AT sensor circuit short
® Engine running ® |AT sensor
@ High intake air temperature or low temperature ® ECM (PCM)
(Low voltage — Low resistance or High voltage —
High resistance)

DTC CONFIRMATION PROCEDURE

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed and engine coolant temp. 110°C, 230°F or lower for 10 sec. or more.

3) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING

2) Check intake air temp. displayed on scan tool.
Is —40°C (-40°F) indicated?

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check IAT Sensor and lIts Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool with ignition switch OFF. Check for intermittent
2) Turn ignition switch ON. referring to “Intermittent
3) Check intake air temp. displayed on scan tool. and Poor Connection”
Is —40°C (-40°F) or 165°C (329°F) indicated? in Section OA.
3 Check Wire Harness. Go to Step 4. “LBI” wire open or
1) Disconnect IAT sensor connector with ignition shorted to power, or
switch OFF. poor C51-3-1
2) Check for proper connection to IAT sensor at connection.
“LBI” and “BI/W” wire terminals. If wire and connection
3) If OK, then with ignition switch ON, is voltage are OK, substitute a
applied to “LBI” wire terminal about 4 — 6 V? known-good ECM
(PCM) and recheck.
4 Does scan tool indicate —40°C (—40°F) at Step 27 Go to Step 6. Go to Step 5.
5 Check Wire Harness. Replace IAT sensor. | “LBI” wire shorted to
1) Disconnect IAT sensor connector. ground.

If wire is OK, substitute
a known-good ECM
(PCM) and recheck.

6 Check Wire Harness.

1) Using service wire, connect IAT sensor
connector terminals.

2) Turn ignition switch ON and check intake air
temp. displayed on scan tool.

Is 165°C (329°F) indicated?

Replace IAT sensor.

“BlI/W” wire open or
poor C51-3-25
connection.

If wire and connection
are OK, substitute a
known-good ECM
(PCM) and recheck.
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DTC P0115 (DTC No.14,15) ENGINE COOLANT TEMP. SENSOR CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
Following conditions are detected for 5 sec. ® ECT sensor circuit short
continuously. ® ECT sensor
® Engine running ® ECM (PCM)
e High engine coolant temperature or Low
temperature

(Low voltage — Low resistance or High voltage —
High resistance)

DTC CONFIRMATION PROCEDURE

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 10 sec. or more.

3) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING

connector terminals.

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

Is 164°C (327°F) indicated?

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check ECT Sensor and Its Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool with ignition switch OFF. Check for intermittent
2) Turn ignition switch ON. referring to “Intermittent
3) Check engine coolant temp. displayed on scan and Poor Connection”
tool. in Section OA.
Is —40°C (—40°F) or 164°C (327°F) indicated?
3 Check Wire Harness. Go to Step 4. “Or/B” wire open or
1) Disconnect ECT sensor connector with ignition shorted to power, or
switch OFF. poor C51-3-2
2) Check for proper connection to ECT sensor at connection.
“Or/B” and “BI” wire terminals. If wire and connection
3) If OK, then with ignition switch ON, is voltage are OK, substitute a
applied to “Or/B” wire terminal about 4 — 6 V? known-good ECM
(PCM) and recheck.
4 Does scan tool indicate —40°C (—40°F) at Step 27? Go to Step 6. Go to Step 5.
5 Check Wire Harness. Replace ECT “Or/B” wire shorted to
1) Disconnect ECT sensor connector. sensor. ground.
2) Check intake air temp. displayed on scan tool. If wire is OK, substitute
Is —40°C (-40°F) indicated? a known-good ECM
(PCM) and recheck.
6 Check Wire Harness. Replace ECT “BlI/W” wire open or
1) Using service wire, connect ECT sensor sensor. poor C51-3-23

connection.

If wire and connection
are OK, substitute a
known-good ECM
(PCM) and recheck.
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DTC P0120 (DTC No.21, 22) THROTTLE POSITION CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
Following conditions are detected for 5 sec. ® TP sensor circuit open or short
continuously. ® TP sensor
® Engine running ® ECM (PCM)
® Signal voltage low or high

DTC CONFIRMATION PROCEDURE

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 10 sec. or more.

3) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check TP Sensor and Its Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool to DLC with ignition switch Check for intermittent
OFF and then turn ignition switch ON. referring to “Intermit-
2) Check throttle valve opening percentage tentand Poor Connec-
displayed on scan tool while opening throttle tion” in Section OA.
valve from idle position to full open position.
Is it displayed 0% or 100%?
3 Check Wire Harness. Go to Step 4. “Gr/R” wire open,
1) Disconnect connector from TP sensor with “Gr/R” wire shorted to
ignition switch OFF. ground circuit/power
2) Check for proper connection to TP sensor at circuit, “Gr/Y” wire
each terminals C30-3 and C30-2. open, poor C51-3-21
3) If OK, then with ignition switch ON, check connection, or poor
voltage between C30-3, and C30-1 C51-3-13 connection.
terminals at connector. If wire and connection
Is voltage about 4 — 6 V? are OK, substitute a
known-good ECM
(PCM) and recheck.
4 Check TP Sensor. “R/G” wire open/ Replace TP sensor.
1) Check resistance between terminals of TP shorted to ground,
sensor referring to “TP Sensor Inspection” “R/G” wire shorted to
in Section 6E1. power circuit, or poor
Are measured values within specifications? C51-3-9 connection.
If OK, substitute a
known-good ECM
(PCM) and recheck.
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DTC P0121 THROTTLE POSITION RANGE/PERFORMANCE PROBREM

WIRING DIAGRAM
Refer to previous page (DTC P0120).

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Throttle opening change is smaller than specification | ® TP sensor
while intake air volume changes and engine is ® ECM (PCM)
running at constant speed. ® High resistance in circuit
(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® [ntake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: =8 — 110 °C (18 — 230°F)

® Altitude barometric pressure: 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
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1) Connect scan tool to DLC with ignition switch OFF.
2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and start en-
gine.
3) Increase vehicle speed to 60 km/h (40 mph).
4) Keep driving above vehicle speed for 5 min. (Change of vehicle speed is permitted in this step).
5) Stop vehicle and run engine at idle speed for 1 min.
6) Increase vehicle speed till engine speed is reached 2,000 — 3,000 r/min in proper gear.
7) Keep driving at that engine speed for 30 sec. or more (Engine speed is kept constant in this step).
8) Stop vehicle.
9) Repeat step 6) to 8).
10) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING (DTC P0121)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Is there a DTC related to TP sensor (DTC P0122 and Go to applicable Go to Step 3.
P0123)? DTC Diag. Flow
Table.
3 Check TP Sensor and its Circuit. If voltmeter was Go to Step 4.
When using SUZUKI scan tool: used, check
1) Turn ignition switch OFF and connect SUZUKI terminal C51-3-9 for
scan tool to DLC. poor connection.

2) Turn ignition switch ON and check TP sensor output | If OK, substitute a
voltage when throttle valve is at idle position and fully | known-good ECM
opened. (PCM) and recheck.

When not using SUZUKI scan tool:

1) Turn ignition switch ON.

2) Check voltage at terminal C51-3-9 of ECM connector
connected, when throttle valve is at idle position and
fully opened.

Does voltage vary within specified value linearly as

shown in figure?

4 Check TP Sensor. High resistance in Replace TP sensor.
1) Turn ignition switch OFF. “Gr/R”, “R/G” or
2) Disconnect TP sensor connector. “Gr/Y” circuit.
3) Check for proper connection to TP sensor at each If wire and
terminal. connection are OK,
4) If OK, check TP sensor for resistance referring substitute a known-
to “TP sensor Inspection” in Section 6E1. good ECM (PCM)
Is check result satisfactory? and recheck.

Fig. for Step 3
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DTC P0130 (DTC No0.13) HO2S-1 CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Following conditions are detected in idle state ® HO2S-1 or its circuit
while running under driving conditions described ® Fuel system
for DTC CONFIRMATION PROCEDURE. ® ECM (PCM)

P0130 (LOW VOLTAGE)

® 4.5V or more HO2S circuit voltage is detected, when
5 V power is connected to HO2S circuit in ECM
(PCM), or

® Max. output voltage of HO2S is 0.6 V or lower on av-
erage and its minimum voltage on average is 0.3 V
or lower.

(2 driving cycle detection logic)

P0130 (HIGH VOLTAGE)

e Min. output voltage of HO2S is over 3.0 V or

e Max. output voltage of HO2S is 0.74 V or higher on
average and its min. voltage on average is 0.33 V or
higher.

(2 driving cycle detection logic)
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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 accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® [ntake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: —8 - 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and start engine.

3) Increase vehicle speed to 55 km/h (35 mph) or more.

4) Keep driving above vehicle speed for 2 min. or more (Change of vehicle speed is permitted in this step).

5) Stop vehicle, and run engine at idle speed for 1 min.

6) Check if DTC and pending DTC exists by using scan tool. If not, check if oxygen sensor monitoring test has
completed by using scantool. If notin both of above checks (i.e., no pending DTC and oxygen sensor monitoring
test not completed), check vehicle condition (environmental) and repeat step 3) through 6).
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TROUBLESHOOTING (DTC P0130)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S-1 Output Voltage Check: Go to Step 4. Go to Step 3.
1) Connect scan tool to DLC with ignition switch OFF.
2) Warm up engine to normal operating temperature
and keep it at 2000 r/min. for 60 sec.
3) Repeatracing engine (Repeat depressing accelerator
pedal 5 to 6 times continuously to enrich A/F mixture
and take foot off from pedal to enlean) and check
HO2S output voltage displayed on scan tool.
See Fig. 1.
Is over 0.6 V and below 0.3 V indicated?
3 HO2S-1 Check: “R” or “Gr/Y” circuit | Replace HO2S-1.
1) With ignition switch OFF, disconnect HO2S-1 open or short.
connector. If wire and connec-
2) Check for proper connection to HO2S-1 at each tions are OK, substi-
terminal. tute a known-good
3) If OK, connect voltmeter “1” and “2” terminal of ECM (PCM) and
HO2S-1 connector. recheck.
4) Start engine and check voltmeter while repeating
racing engine.
Is over 0.6 V and below 0.3 V indicated?
4 Short Term Fuel Trim Check: Intermittent trouble Go to DTC P0171/
1) Run engine at 2000 r/min. for 60 sec. or faulty ECM (PCM). | P0172 Diag. Flow
2) With engine idling, check short term fuel trim Check for intermit- | Table.
displayed on scan tool. tent referring to
Is it within —20 to +20%? “Intermittent and
Poor Connection”
in Section OA.
Fig. 1 for Step 2
. Nﬁ:ma' A NG NG NG
AN A WYY
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DTC P0133 HO2S-1 CIRCUIT SLOW RESPONSE

WIRING DIAGRAM
Refer to page (DTC P0130).

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION

TROUBLE AREA

Following conditions are detected in idle state

while running under driving conditions described

for DTC CONFIRMATION PROCEDURE.

Hi/Lo cycle (TRANS TIME displayed on scan tool)

of HO2S-1 output voltage is longer than

specification or response rates of Hi — Lo and

Lo — Hi (TRANS TIME displayed as R — L threshold
V or L —+ R threshold V on scan tool) are longer than
specification.

(2 driving cycles detection logic)

e HO2S-1
® ECM (PCM)

DTC CONFIRMATION PROCEDURE
Refer to previous page (DTC P0130).

TROUBLESHOOTING

STEP ACTION

YES NO

1 Was “ENGINE DIAG. FLOW TABLE” performed?

Go to “ENGINE
DIAG. FLOW
TABLE".

Go to Step 2.

2 1) Replace HO2S-1 and recheck.
Is DTC P0133 detected?

Substitute a known- | HO2S-1 malfunction.
good ECM (PCM)

and recheck.
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DTC P0134 HO2S-1 NO ACTIVITY DETECTED

WIRING DIAGRAM
Refer to page (DTC P0130).

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

Following conditions are detected in vehicle running ® HO2S-1 or its circuit
state while running under driving conditions described | ® Fuel system

for DTC CONFIRMATION PROCEDURE. ® ECM (PCM)

Output voltage of HO2S-1 does not exceed 0.45 V for
specified time.

(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE
Refer to page (DTC P0130).

TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S-1 Output Voltage Check: Go to Step 4. Go to Step 3.

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

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

3) Repeatracing engine (Repeat depressing accelerator
pedal 5 to 6 times continuously to enrich A/F mixture
and take foot off from pedal to enlean) and check
HO2S output voltage displayed on scan tool.

Is over 0.6 V and below 0.3 V indicated?

3 HO2S-1 Check: “R” or “Gr/Y” circuit | Replace HO2S-1.
1) With ignition switch OFF, disconnect HO2S-1 open or short.
connector. If wire and connec-
2) Check for proper connection to HO2S-1 at each tions are OK, substi-
terminal. tute a known-good
3) If OK, connect voltmeter “1” and “2” terminal of ECM (PCM) and
HO2S-1 connector. recheck.

4) Start engine and check voltmeter while repeating
racing engine.
Is over 0.6 V and below 0.3 V indicated?

4 Short Term Fuel Trim Check: Intermittent trouble | Go to DTC P0171/
1) Run engine at 2000 r/min. for 60 sec. or faulty ECM (PCM). | P0172 Diag. Flow
2) With engine idling, check short term fuel trim Check for intermit- | Table.
displayed on scan tool. tent referring to
Is it within —20 to +20%? “Intermittent and

Poor Connection”
in Section OA.
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DTC P0135 HO2S-1 HEATER CIRCUIT MALFUNCTION

WIRING DIAGRAM
Refer to DTC P0130 section.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Following condition is detected when HO2S ® HO2S-1 heater circuit
heater is electrically live. ® HO2S-1 heater
® Current of HO2S heater is 5.3 A or more or less ® ECM (PCM)

than 0.15 A, or

® \/oltage of HO2S heater is 13.8 V or higher or
lower than 8.7 V.

(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: -8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 5 min.

3) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P0135)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW TABLE".
2 HO2S-1 Heater Check: Go to Step 3. Replace HO2S-1.
1) Disconnect HO2S-1 coupler with ignition switch
OFF.

2) Check resistance between “3” and “4” terminal of
HO2S-1 coupler.
Resistance: 5 - 6.4 Q (at 20°C, 68°F)

Is it within above specification?

3 HO2S-1 Heater Power Supply Check: Go to Step 4. “B/W”, or “Gr” wire
1) Connect HO2S coupler. open, poor HO2S
2) Check voltage between C51-2-4 terminal of ECM coupler connection
(PCM) coupler and body ground with ignition switch “Gr” wire shorted to
ON. ground.
Isit10 - 14 V? If wire and connec-

tions are OK, substi-
tute a known-good
ECM (PCM) and

recheck.
4 HO2S-1 Heater Operation Check: Intermittent trouble. | Poor C51-2-4 connec-
1) Warm up engine, and check voltage between Check intermittent tion of ECM (PCM)
C51-2-4 terminal of ECM (PCM) coupler and referring to “Inter- coupler.
body ground with engine idling. mittent and Poor If connection is OK,
Isit0—-1V? Connection” in substitute a known-
Section 0A. good ECM (PCM) and

recheck.
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DTC P0136 HO2S-2 CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
DTC will set when any one of following conditions ® HO2S-2 or its circuit
is detected. ® Fuel system

® 4.5V or more HO2S circuit voltage is detected when | @ ECM (PCM)
5 V power is connected to HO2S circuit in ECM
(PCM).

e While running with A/F feed back, average output
voltage during specified time is too high or too low.
or

e while running with A/F feed back, max output voltage
during specified time is lower than specified value or
min. output voltage during specified time is higher
than specified value.

(2 driving cycles detection logic)
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DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: =8 — 110 °C (18 — 230°F)
e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data in ECM memory by using scan tool
and start engine.

3) Increase vehicle speed to 55 km/h (40 mph) or more.

4) Keep driving above vehicle speed till engine is warmed up completely (Change of vehicle speed is permitted
in this step).

5) Keep driving 50 — 60 km/h (30 — 40 mph) for 8 min. or more.

6) Stopvehicle and checkif DTC and pending DTC exists by using scan tool. If not, check if oxygen sensor monitor-
ing test has completed by using scan tool. If not in both of above checks (i.e., no pending DTC and oxygen sen-
sor monitoring test not completed), check vehicle conditions (environmental) and repeat Steps 3) through 6).

TROUBLESHOOTING (DTC P0136)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S-2 Output Voltage Check: Go to Step 4. Go to Step 3.
1) Connect scan tool to DLC with ignition switch
OFF.
2) Drive vehicle about 35 mph, 55 km/h for 2 min.
or more.
3) Stop vehicle and check HO2S-2 output voltage
displayed on scan tool while repeating racing
engine.
Is over and below 0.3 V indicated?
3 HO2S-2 Check: “R/G” or “Gr/Y” circuit Replace HO2S-2.
1) With ignition switch OFF, disconnect HO2S-2 open/short.
coupler. If wire and connection
2) Connect voltmeter between “2” and “1” of are OK, substitute a
HO2S-2 coupler. known-good ECM
3) Start engine and check voltmeter while repeating | (PCM) and recheck.
racing engine.
Is over and below 0.3 V indicated?
4 Short Term Fuel Trim Check: Intermittent trouble or Goto DTC P0171/
1) Run engine at 2000 r/min. for 60 sec. faulty ECM (PCM). P0172 Diag. Flow
2) With engine idling, check short term fuel trim Check for intermittent Table.
displayed on scan tool. referring to “Intermittent
Is it within —20 to +20%? and Poor Connection”
in Section OA.
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DTC P0141 HO2S-2 HEATER CIRCUIT MALFUNCTION

WIRING DIAGRAM
Refer to DTC P0136 section.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Following condition is detected when HO2S-2 ® HO2S-2 heater or its circuit
heater operates. ® ECM (PCM)

® Current of HO2S-2 heater is more than 5.3 A or
less than 0.15 A, or

® \oltage of HO2S-2 heater is more than 13.8 V or
less than 8.7 V.

(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: -8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

1) Connect scan tool with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data in ECM memory by using scan tool
and start engine.

3) Increase vehicle speed to 50 — 60 km/h (30 — 40 mph).

4) Keep driving above vehicle speed for 5 min. (Change of vehicle speed is permitted in this step).

5) Stop vehicle and check if DTC and pending DTC exists by using scan tool. If not, check if oxygen sensor heater
monitoring test has completed by using scan tool. If not in both of above checks (i.e., no pending DTC and oxy-
gen sensor heater monitoring test not completed), check vehicle conditions (environmental) and repeat Steps
3) through 5).
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TROUBLESHOOTING (DTC P0141)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S-2 Heater Check: Go to Step 3. Replace HO2S-2.
1) Disconnect HO2S-2 coupler with ignition
switch OFF.

2) Check resistance between “3” and “4” terminal of
HO2S-2 connector.
Is it within 11.7 — 14.3 Q (at 20°C, 68°F)?

3 HO2S-2 Power Supply Check: Go to Step 4. “B/W” or “P/G” circuit
1) Connect HO2S-2 connector. open/shorted to
2) Check voltage between E61-3 terminal of ECM ground.
(PCM) connector and body ground with ignition If wire and connec-
switch ON. tions are OK, substi-
Isit10 — 14 V? tute a known-good
ECM (PCM) and
recheck.
4 HO2S-2 Heater Operation Check: Intermittent trouble. Poor E61-3 connec-
1) Drive vehicle about 30 — 40 mph (50 — 60 km/h) | Check intermittent tion.
for 2 min. or more. referring to “Intermit- If connection is OK,
2) Stop vehicle and check voltage between E61-3 | tentand Poor Connec- | substitute a known-
terminal of ECM (PCM) connector and body tion” in Section OA. good ECM (PCM)
ground with engine idling. and recheck.

Isit0—1V?
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DTC P0O171 FUEL SYSTEM TOO LEAN
DTC P0172 FUEL SYSTEM TOO RICH

SYSTEM DIAGRAM
Refer to Section 6E1.

DTC DETECTING CONDITION AND POSSIBLE CAUSE

DTC DETECTING CONDITION POSSIBLE CAUSE
When running after engine warmed ® Vacuum leaks (air inhaling)
® Short term fuel trim exceeding 15 % or long term ® Exhaust gas leakage
fuel trim exceeding 20% and total trim exceeding ® Fuel pressure out of specification
43 % is detected. ® Heated oxygen sensor malfunction
—— Fuel system too lean ® EGR system malfunction

® Short term fuel trim less than —11% or long term fuel | ® MAF sensor poor performance
trim less than —11% and total trim less than —30% ® ECT sensor poor performance
is detected. ® Fuel level sensor
—— Fuel trim too rich

(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® |[ntake air temp. at start: -8 —60 °C (18 — 140°F)

® Engine coolant temp. at start: -8 —95 °C (18 — 203°F)

@ Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

® [ntake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: 110 °C, 230°F or lower

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine completely.

3) Increase vehicle speed to 50 — 60 km/h (30 — 40 mph).

4) Keep driving above vehicle speed for 3 min. or more.

5) Stop vehicle and check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P0171/P0172)

Flow Table.
Is check result satisfactory?

good ECM (PCM)
and recheck.

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 “DTC P0171/P0172"? Go to applicable Go to Step 3.
DTC FLOW
TABLE.

3 Check intake system and exhaust system for leakage. | Go to Step 4. Repair or replace.
Are intake system and exhaust system in good
condition?

4 Check fuel pressure referring to TABLE B-3 in this Go to Step 5. Repair or replace.
section.
Is check result satisfactory?

5 Check fuel injectors referring to “FUEL INJECTOR Go to Step 6. Faulty injector(s).
INSPECTION” in “ENGINE AND EMISSION CONTROL
SYSTEM” section.
Is check result satisfactory?

6 Check fuel level sensor referring to DTC P0461 Diag. Go to Step 7. Faulty fuel level
Flow Table. sensor or its circuit.
Is check result satisfactory?

7 Check MAF sensor for performance referring to DTC Go to Step 8. Faulty MAF sensor
P0101 Diag. Flow Table. or its circuit.
Is check result satisfactory?

8 Check ECT sensor referring to “ENGINE AND Go to Step 9. Faulty ECT sensor.
EMISSION CONTROL SYSTEM” section.
Is check result satisfactory?

9 Check HO2S-1 referring to DTC P0131/P0132 Diag. Substitute a known- | Faulty HO2S-1.
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DTC P0O300 RANDOM MISFIRE DETECTED

DTC P0301 CYLINDER 1 MISFIRE DETECTED
DTC P0302 CYLINDER 2 MISFIRE DETECTED
DTC P0O303 CYLINDER 3 MISFIRE DETECTED
DTC P0304 CYLINDER 4 MISFIRE DETECTED

SYSTEM DESCRIPTION

ECM (PCM) measures the angle speed of the crankshaft based on the pulse signal from the CKP sensor and CMP
sensor for each cylinder. If it detects a large change in the angle speed of the crankshaft, it concludes occurrence
of amisfire. When the number of misfire is counted by the ECM (PCM) beyond the DTC detecting condition, it deter-
mines the cylinder where the misfire occurred and outputs it as DTC.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
® Misfire which causes catalyst to overheat ® [gnition system
during 200 engine revolutions is detected ® Fuel injector and its circuit
8 at 2 or more cylinders. (MIL flashes as long ® Fuel line pressure
§ as this misfire occurs continuously.) ® Engine compression
o | @ Misfire which affects exhaust emission ® Abnormal air drawn in
'5 adversely during 1000 engine revolutions is ® EGR system
detected at 2 or more cylinders ® Fuel level sensor
(2 driving cycles detection logic) ® Valve clearance (valve lash adjuster)
N e Misfire which causes catalyst to overheat ® Valve timing
§ during 200 engine revolutions is detected
oy at 1 cylinder. (MIL flashes as long as this
93 misfire occurs continuously.)
80 | e Misfire which affects exhaust emission
8 % adversely during 1000 engine revolutions is
58 detected at 1 cylinder
(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® ntake air temp.: -8 — 70 °C (18 — 158°F)

® Engine coolant temp.: —8 °C, 18°F or higher

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and start engine.
3) Increase vehicle speed to speed recorded as freeze frame data (V) + 5 km/h when detecting misfire.

4) Keep driving above vehicle speed for 5 min.

5) Stop vehicle and check DTC (or pending DTC) by using scan tool.
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TROUBLESHOOTING (DTC P0300/P0301/P0302/P0303/P0304)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Ignition System Inspection: Go to Step 3. Faulty ignition coil,
1) Check spark plug and ignition spark of cylinder wire harness, or other
where misfire occurs, referring to “IGNITION system parts.
SYSTEM” section.
Is it in good condition?
3 Fuel Injector Circuit Inspection: Go to Step 4. Check coupler
1) Using sound scope, check each injector connection and wire
operating sound at engine cranking or idling. harness of injector not
Do all injectors make operating sound? making operating
sound and injector
itself.
If OK, substitute a
known-good ECM
(PCM) and recheck.
4 Fuel Pressure Inspection: Go to Step 5. Repair or replace.
1) Check fuel pressure referring to TABLE B-3 in
this section.
Is check result satisfactory?
5 Fuel Injector Inspection: Go to Step 6. Replace.
1) Check fuel injector(s) referring to “ENGINE AND
EMISSION CONTROL SYSTEM” section.
Is check result satisfactory?
6 Ignition Timing Inspection: Goto Step 7. Adjust or check
1) Check ignition timing referring to “IGNITION system related parts.
SYSTEM” section.
Is check result satisfactory?
7 EGR System Inspection: Go to Step 8. Repair or replace.
1) Check EGR system referring to “ENGINE AND
EMISSION CONTROL SYSTEM” section.
Is check result satisfactory?
8 Fuel Level Sensor Inspection: Go to Step 9. Repair or replace.
1) Check fuel level sensor referring to DTC P0461
Diag. Flow Table.
Is check result satisfactory?
9 Check engine mechanical parts or system which Check wire harness Repair or replace.
can cause engine rough idle or poor performance. | and connection of
— Engine compression (See “ENGINE ECM (PCM) ground,
MECHANICAL” section). ignition system and
— Valve lash or lash adjuster (See “ENGINE fuel injector for
MECHANICAL” section). intermittent open
— Valve timing (Timing belt or chain installation. and short.
See “ENGINE MECHANICAL” section).
Are they in good condition?
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DTC P0325 (DTC No0.43) KNOCK SENSOR CIRCUIT MALFUNCTION
CIRCUIT DESCRIPTION

ECM (PCM)
B {cs1-3-3 $
1. Knock sensor
C51-3-3
=2 [amee] I’L c33 (]
g 4] 4 T 1 = =] —ﬂs
<=\ /7 W N /=== =
DTC DETECTING CONDITION TROUBLE AREA

® Knock sensor output voltage: 3.98 V or more
® Knock sensor output voltage: 0.90 V or less

® “B” circuit open or shorted to ground
® Knock sensor malfunction
® ECM malfunction

DTC CONFIRMATION PROCEDURE

1) Connect scan tool to DLC with ignition OFF.
2) Turn ON ignition switch and clear DTC by using scan tool and run engine at idle speed for 5 sec. or more.
3) Check DTC by using scan tool.

INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW TABLE”".
2 1) With engine running, check voltage from C51-3-3 | Knock sensor and its | Go to Step 3.
terminal of ECM connector to body ground. circuit are in good
2) Is voltage about 0.90 — 3.98 V? condition.
Intermittent trouble or
faulty ECM. Recheck,
referring to INTER-
MITTENT TROUBLE
in Section OA.
3 1) Stop engine. Substitute a known- “B” wire open, shorted

2) With ignition switch at OFF position, disconnect
knock sensor connector.

3) With ignition switch at ON position, check voltage
from “B” to body ground terminal of knock sensor
connector. See Fig. 1.

4) Isit4—-5V?

good knock sensor
and recheck.

to ground circuit or poor
C51-3-3 connection.

If wire and connection
are OK, substitute a
known-good ECM and
recheck.
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Fig. 1 for Step 3
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DTC P0335 CRANKSHAFT POSITION SENSOR CIRCUIT MALFUNCTION
WIRING DIAGRAM

G16 Engine J20 Engine
ECM/PCM ECM/PCM
% 5V 5V
[+ i 2 L
o ve]  zo] ©812 3o\il/-""19\’/ °°°° 20] C51-2
] [ T B/G W/BI Or/BI
| jwer ovel L = T
S S I || 1 T 4.
3 2 | ¢s57
$---5‘\ _____ A
2 1
P S I ¢57 i
~, 7 o)
2 33—
1. CKP sensor
2. Crankshaft timing belt pulley
3. Sensor plate on crankshaft
C51-2-19
/
/
[owwa] = [==] /
= L = e LT =] -
1] e __g
P 7
<=\ 1/ /- NV N\ /77 W 77—
C51-2-20
Reference

Connect oscilloscope between terminals C51-2-19 (+) and C51-2-20 (-) of ECM (PCM) connector connected to
ECM (PCM) and check CKP sensor signal.

Oscilloscope Waveforms

G16 Engine

2V/Div.

Waveforms at specified idle speed

10 ms/Div.

J20 Engine

2 V/Div.

Waveforms at specified idle speed

10 ms/Div.
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
CKP sensor signal is not input while 20 pulses of ® CKP sensor circuit
CMP sensor signal are input after engine start. ® CKP sensor
® ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: =8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 10 sec.

3) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P0335)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 CKP Sensor and Its Circuit Resistance Check: Go to Step 4. Go to Step 3.

1) With ignition switch OFF, disconnect ECM (PCM)
coupler (C51-2).

2) Check for proper connection to ECM (PCM) at
C51-2-19 and C51-2-20 terminals.

3) If OK, check resistance of followings.
Resistance between C51-2-19 and C51-2-20 terminals:
360 — 460 Q at 20°C, 68°F (G16)
484 — 656 Q at 20°C, 68°F (J20)

Resistance between each terminal and ground:
1M Q or more
Is check result satisfactory?

3 CKP Sensor Resistance Check: Faulty “W/BI” wire Faulty CKP
1) With ignition switch OFF, disconnect CKP sensor or “Or/BI” wire. sensor.
coupler.

2) Check resistance between terminals of CKP sensor
coupler for G16 engine, between “2” and “3” terminals
for J20 engine and between each terminal and ground.

(See Fig.)
Were measured resistance values as specified in Step 2?
4 CKP Sensor Visual Inspection: Intermittent trouble | Replace or
1) Check visually CKP sensor and signal rotor (crankshaft | or faulty ECM reinstall.
timing belt pulley for G16 or CKP sensor plate on (PCM). Recheck for
crankshaft for J20) for the followings. (See Fig.) intermittent refer-
— Damage ring to “Intermittent
— No foreign material attached and Poor Connec-
— Correct installation tion” in Section OA.

Are they in good condition?

Fig. for Step 3 Fig. for Step 4
G16 Engine J20 Engine G16 Engine

/Starter /— \

motor

Fig. for Step 4.
J20 Engine
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DTC P0340 (DTC No.42) CAMSHAFT POSITION SENSOR CIRCUIT MALFUNCTION
WIRING DIAGRAM

G16 Engine J20 Engine 1. Signal rotor on camshaft
2. CMP sensor
3. To main relay
3
1 /2 Bi/B
Cco9 ECM
ECM
1 (PCM) 5V (PCmy BV

. %E—Y/Bl—é C51-2-26 i

Y/BI —é C51-2-26
2

éa— VIR —C51-3-26 I é-a— ViR —f 51326 I

\

!
I\

[ =
g i

[
- =] __g

=\ 1/ N/ N2 Tp—"a

C51-3-26

C51-2-26

Reference

Connect oscilloscope between terminals C51-2-26 and C51-3-26 (ground) of ECM (PCM) connector connected
to ECM (PCM) and check CMP sensor signal.

Oscilloscope Waveforms

G16 Engine J20 Engine

2 V/Div. 2 V/Div.

Waveforms at specified idle speed 20 ms/Div.

Waveforms at specified idle speed 20 ms/Div.
DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
® CMP sensor signal is not inputted for 3 sec. even

® CMP sensor circuit
® CMP sensor

® Engine starter signal circuit
® ECM (PCM)

though engine start signal is being inputted.
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DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® [ntake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: =8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.
3) Crank engine for 3 seconds or more and keep it at idle for 1 min. if engine start.

4) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P0340/DTC No.42)

1) Remove CMP sensor from sensor case.

2) Remove metal particles on end face of CMP sensor,
if any.

3) Connect connector to CMP sensor.

Disconnect connectors from ignition coil assemblies
and fuel injectors.

4) Turn ignition switch ON.

5) Check for voltage at terminal C51-2-26 of connector
connected to ECM (PCM) by passing magnetic
substance (iron) while keeping approximately 1 mm
(0.03in.) gap with respect to end face of CMP sensor.

Does voltage vary from low (0 — 1 V) to high (4 — 6 V)

or from high to low?

J20 Engine:

1) Remove CMP sensor.

2) Connect connector to CMP sensor.

Disconnect connectors from ignition coil assemblies
and fuel injectors.

3) Turn ignition switch ON.

4) Check for voltage between C51-2-26 and C51-3-26
of connector connected to ECM (PCM) by rotating
CMP sensor coupling.

Does voltage vary from low (0 — 1 V) to high (4 — 6 V) or

from high to low?

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Is engine cranked? Go to Step 3. Go to “CRANKING
SYSTEM” section.
3 Is there DTC P1500 (Engine starter signal circuit)? Go to DTC P1500 | Go to Step 4.
Diag. Flow Table.
4 Check CMP Sensor and connector for proper installation. | Go to Step 5. Correct.
Is CMP sensor installed properly and connector
connected securely?
5 Check Wire Harness and Connection. Go to Step. 6. “BI/B” or “V/R” wire
1) Disconnect connector from CMP sensor. open, short or poor
2) Check for proper connection to CMP sensor at connection.
each terminal.
3) If OK, turn ignition switch ON and check for voltage
between “BI/B” and “V/R” terminals of sensor
connector disconnected.
Is voltage 10 — 14 V?
6 Check for voltage between “Y/BI” and “V/R” terminals of| Go to Step 5. “Y/BI” wire open,
sensor connector disconnected. short or poor
Is voltage 4 — 5 V? connection.
If wire and connec-
tion are OK, substi-
tute a known-good
ECM (PCM) and
recheck.
7 Check CMP Sensor for Operation. Go to Step 8. Replace CMP
G16 Engine: sensor.
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STEP ACTION YES NO
8 G16 Engine: Intermittent trouble or G16 Engine:
Check signal rotor for the following, using mirror. faulty ECM (PCM). Clean rotor teeth or
® Damage Check for intermittent replace camshatft.
o No foreign material attached referring to “Intermittent | J20 Engine:
Is it in good condition? and Poor Connection” in | Clean rotor teeth or
J20 Engine: Section OA. replace CMP
Check Signal Rotor. sensor.
1) Remove rotor cover from CMP sensor.
2) Check signal rotor for the following.
® Damage
o No foreign material attached
Is it in good condition?
Fig. for Step 5 Fig. for Step 7 Fig. for Step 7

"Bl/B"

G16
“Y/BI"

1. CMP sensor

J20

1. CMP sensor coupler 2. Magnetic substance (iron)

Fig. for Step 8 Fig. for Step 8

G16

JE9E

J20

2. Signal rotor

1. CMP sensor
2. Rotor

1. CMP sensor
2. Coupling
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DTC P0400 EXHAUST GAS RECIRCULATION FLOW MALFUNCTION
SYSTEM/WIRING DIAGRAM

1. EGR valve
2. Intake manifold
3. Exhaust gas
4. Sensed information
5. Main fuse
ECM 6. Main relay
(PCM™) 7. MAP sensor
8. Fuse box
=7
8
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B/W AN
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

During deceleration (engine speed high with closed ® EGR valve

throttle position) in which fuel cutis involved, difference | ® EGR passage

in intake manifold pressure between when EGR valve | ® Manifold absolute pressure sensor
is opened and when it is closed is smaller than ® ECM (PCM)

specified value.

(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® [ntake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: =8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine completely.

3) Increase vehicle speed to 55 — 60 km/h (35 — 40 mph).

4) Keep driving above vehicle speed for 7 min. or more.

5) Increase vehicle speed to 100 — 110 km/h (60 — 70 mph).

6) Release accelerator pedal and with engine brake applied, keep vehicle coasting and then stop vehicle.

7) Check if DTC and pending DTC exists by using scan tool. If not, check if EGR system monitoring test has com-
pleted by using scan tool. If not in both of above checks (i.e., no pending DTC and EGR system monitoring test
not completed), check vehicle conditions (environmental) and repeat Steps 3) through 6).

Vehicle speed

km/h (mph)
100 - 110
(60 - 70)

55 - 60
(35 - 40)

1) and 2) 3) 4) 5) 6) 7)
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TROUBLESHOOTING (DTC P0400)

1) Check MAP sensor for performance referring to
Section 6E1.
Is check result satisfactory?

clogged or EGR
valve malfunction.
If all above are OK,
intermittent trouble
or faulty ECM
(PCM).

Check for intermit-
tent referring to
“Intermittent and
Poor Connection” in
Section 0A.

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 P0403 (EGR circuit malfunction)? Go to DTC P0403 Go to Step 3.
Diag. Flow Table.
3 Do you have SUZUKI scan tool? Go to Step 4. Go to Step 6.
4 EGR Valve Operation Check: Go to Step 5. Go to Step 6.
1) With ignition switch OFF, install SUZUKI scan tool.
2) Check EGR system referring to Section 6E1.
Is it in good condition?
5 MAP Sensor Check: Intermittent trouble | Repair or replace.
1) Check MAP sensor for performance referring to or faulty ECM
Section 6EL1. (PCM). Check for
Is check result satisfactory? intermittent refer-
ring to “Intermittent
and Poor Connec-
tion” in Section OA.
6 EGR Valve Power Supply Circuit Check: Goto Step 7. Faulty “Bl/B” wire.
1) With ignition switch OFF, disconnect EGR valve
coupler.
2) With ignition switch ON, check voltage between
C04-2 and ground, C04-5 and ground.
Is each voltage 10 — 14 V?
7 EGR Valve Stepper Motor Coil Circuit Check: Go to Step 8. Faulty “Lg”, “Lg/W",
1) With ignition switch OFF, connect EGR valve coupler “Lg/R”, “Lg/Y” wire
and disconnect ECM (PCM) couplers. or EGR valve.
2) Check resistance between C51-3-4 and C51-2-13,
C51-2-14, C51-2-15, C51-2-16.
Is each resistance 20 — 24 Q at 20°C, 68°F?
8 MAP Sensor Check: EGR passage Repair or replace.
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DTC P0403 (DTC No.51) EXHAUST GAS RECIRCULATION CIRCUIT MALFUNCTION

WIRING DIAGRAM

4 cso oo ECM (PCM)
@ E28 5
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION

TROUBLE AREA

Low voltage is detected at EGR valve stepping motor
electrical circuit for specified time continuously.
(Circuit open or short).

EGR valve (stepping motor) or its circuit

ECM (PCM)

DTC CONFIRMATION PROCEDURE
NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-

CEDURE.
® [ntake air temp.: —8 °C, 18°F or higher
® Engine coolant temp.: =8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.

3) Start engine and run it for 10 sec.
4) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P0403/DTC No.51)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 EGR Valve Check: Go to Step 3. EGR valve
1) With ignition switch OFF, disconnect connector malfunction.

from EGR valve.

2) Check for proper connection to EGR valve at each
terminal.

3) If OK, check EGR valve for resistance referring
to “EGR Valve Inspection” in Section 6E1.

Is check result as specified?

3 Wire Harness Check: Intermittent trouble | “BI/B”, “Lg”, “Lg/W”"
1) Connect connector to EGR valve. or faulty ECM “Lg/Y” or “Lg/R”
2) Remove ECM (PCM) cover and disconnect connector | (PCM). circuit open or
from ECM (PCM). Recheck referring shorted to ground.
3) Check for proper connectionto ECM (PCM) at system | to “Intermittent and
related terminals. Poor Connection” in
4) If OK, check for resistance between following Section OA.
terminals of ECM (PCM) connector disconnected.
C51-2-13 and C51-3-4 — 20-24 Q at
C51-2-14 and C51-3-4 — 20°C, 68°F

C51-2-15 and C51-3-4 —
C51-2-16 and C51-3-4 —

C51-2-13 and ground —7— Infinity (o)
C51-2-14 and ground —
C51-2-15and ground —
C51-2-16 and ground —
Is check result as specified?
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DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD

SYSTEM DIAGRAM
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. Heated oxygen sensor-1
. Heated oxygen sensor-2
. Warm up three way catalytic converter

(WU-TWC, if equipped)

4. Three way catalytic

converter

CIRCUIT DESCRIPTION

Exhaust oxygen concentration at the pre-TWC and the post-TWC is detected from HO2S-1 and HO2S-2 respec-
tively and accordingly ECM (PCM) controls the closed loop which then controls the fuel injection volume. (Refer
to Section 6E1.) While the above control is going on and if TWC is in good condition, the output voltage of HO2S-2
is maintained at specified level. As TWC becomes deteriorated, even when the above control is going on, the ex-
haust gas which has passed TWC then passes HO2S-2 at the exhaust oxygen concentration similar to that of the
pre-catalyst without being oxygenated or converted. Thus, waveforms of HO2S-1 and HO2S-2 output voltages
become alike. ECM (PCM) judges deterioration of TWC by comparing waveforms of HO2S-1 and HO2S-2.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION

TROUBLE AREA

While running under conditions described for DTC
CONFIRMATION PROCEDURE, output waveform of
HO2S-1 becomes similar to that of HO2S-2.

(2 driving cycles detection logic)

® Exhaust gas leakage
® Three way catalytic convertor
® Heated oxygen sensor —2 or its circuit

® ECM (PCM)
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DTC CONFIRMATION PROCEDURE

WARNING:
e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident

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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: =8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.

3) Increase vehicle speed to 80 — 90 km/h (50 — 56 mph).

4) Keep above vehicle speed for 5 min. or more (Throttle valve opening is kept constant in this step).

5) Stop vehicle and check if DTC and pending DTC exists by using scan tool. If not, check if catalyst monitoring
test has completed by using scan tool. If not in both of above checks (i.e., no pending DTC and catalyst monitor-
ing test not completed), check vehicle condition (environmental) and repeat Step 3) through 5).

TROUBLESHOOTING

1) Check output voltage of HO2S-2 referring Step 2
of DTC P0136 Diag. Flow Table.
Is check result satisfactory?

catalytic converter.

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Exhaust System Visual Inspection: Go to Step 3. Repair or replace.
1) Check exhaust system for leaks, damage and
loose connection.
Is it in good condition?
3 HO2S-2 Output Voltage Check: Replace three way | Check “R/G” and “Gr/Y”

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

If wires and connec-
tions are OK, replace
HO2S-2.
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DTC P0443 EVAP CONTROL SYSTEM PURGE CONTROL VALVE CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Monitor signal of EVAP canister purge valve is different | ® EVAP canister purge valve and its circuit
from command signal. (Circuit open or short) ® ECM (PCM)
(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® [ntake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: -8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.

3) Start engine and warm up it completely.

4) Increase vehicle speed to 55 km/h (35 mph) or more.

5) Keep driving above vehicle speed for 20 min. or more (Change of vehicle speed is permitted in this step).
6) Release accelerator pedal, stop vehicle and run engine at idle speed for 2 min.

7) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P0443)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check EVAP canister purge system for operation Intermittent trouble or | Go to Step 3.
referring to “EVAP Canister Purge System Check”. faulty ECM (PCM).
Is check result satisfactory? Check for intermittent

referring to “Intermit
tent and Poor Connec-
tion” in Section OA.

3 Check EVAP canister purge valve for resistance “G/B” or “Bl/B” circuit | Replace EVAP
referring to “EVAP Canister Purge Valve Inspection”. | open or short. canister purge
Is resistance as specified? If wire and connec- valve.

tions are OK, substi-
tute a known-good
ECM (PCM) and
recheck.
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1. Purge hose

1. Hose “A”
1 2. Hose “B”
3. EVAP canister
purge valve

EVAP Canister Purge System Check

1) Warm up engine to normal operating temperature.

2) Hoist vehicle so that all wheels rotate freely.

3) Set M/T in “Neutral” or A/T in “P” position and parking brake.

4) Disconnect purge hose from EVAP canister.

5) Place finger against the end of disconnected hose and check
that vacuum is not felt there when engine is running at idle
speed.

6) Release parking brake lever, set transferin “2H”and M/T in “1st”
or A/Tin“L".

WARNING:

Make sure that transfer is set to “2H” range position for
this check. If it is set to “4H" or “4L” position, front and
rear wheels turn at high speed and a very dangerous situ-
ation may occur.

7) Also check that vacuum is felt when engine speed is increased
to higher than about 1,500 r/min. and keep it for 3 min. or more.
If check result is not described in steps 5) and 7), check EVAP
canister purge valve, wire harness and vacuum passage.

EVAP Canister Purge Valve Inspection

1) With ignition switch OFF, disconnect coupler from canister
purge valve.

2) Check resistance between two terminals of EVAP canister
purge valve.

Resistance of EVAP canister purge valve:
28 —35Q at 20°C (68°F)

If resistance is as specified, proceed to next operation check. If
not, replace.

3) Disconnect vacuum hoses from intake manifold and its EVAP
canister.

4) With coupler disconnected, blow into hose “A”. Air should not
come out of hose “B”.



ENGINE DIAGNOSIS (G16/J20 ENGINES) 6-89

DTC P0500 (DTC No.24) VEHICLE SPEED SENSOR MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA
DTC DETECTING CONDITION TROUBLE AREA
Vehicle speed signal not inputted although fuel is kept | ® Vehicle speed sensor circuit open or short
cut for longer than 5 seconds. ® \Vehicle speed sensor
(2 driving cycles detection logic) ® \Vehicle speed sensor drive gear or driven gear
® Speedometer malfunction
® ECM (PCM)

DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® |ntake air temp.: —8 °C, 18°F or higher

® Engine coolant temp.: -8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine completely.

3) Increase vehicle speed to 100 — 110 km/h (60 — 70 mph).

4) Release accelerator pedal and with engine brake applied, keep vehicle coasting and then stop vehicle.

5) Check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P0500/DTC No.24)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Does speedometer indicate vehicle speed? Faulty “BI/Y” wire or | Go to Step 3.
poor C51-2-25
connection.
If wire and connec-
tion are OK, intermit-
tent trouble or faulty
ECM (PCM).
Check for intermittent
referring to “Intermit-
tent and Poor Con-
nection” in Section
0A.
3 VSS Power Supply Voltage Check: Go to Step 4. “B/BI” or “B/Y” wire

1) With ignition switch OFF, remove VSS coupler. open/short.

2) With ignition switch ON leaving engine OFF, check
voltage between C20-3 and C20-2 terminal of VSS
coupler.

Is voltage 10 — 14 V?

4 VSS Signal Harness Check: Go to Step 5. Go to Step 6.

1) With ignition switch ON leaving engine OFF, check
voltage between C20-1 and C20-2 terminal of VSS
coupler.

Is voltage 4 V or more?

5 VSS Visual Inspection: Poor VSS connection | Replace VSS.

1) Remove VSS referring to “TRANSFER” section. or VSS malfunction.

2) Check VSS drive and driven gears for damage and | If connection is OK,
excessive weatr. substitute a known-

Are they in good condition? good VSS and

recheck.
6 Speedometer Circuit Check: Substitute a known- | “BI/Y” wire open/

1) With ignition switch OFF, disconnect G11 coupler | good combination short or faulty ECM
from combination meter. meter and recheck. (PCM).

2) With ignition switch ON leaving engine OFF, check If wire and connec-
voltage between C20-1 and C20-2 terminal of VSS tion are OK, substi-
coupler. tute a known-good

Is voltage 4 V or more? ECM (PCM) and

recheck.
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DTC P0O505 IDLE AIR CONTROL SYSTEM MALFUNCTION
SYSTEM/WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

® Engine idle speed is 100 r/min. or more lower than | @ |AC valve or its circuit
targetidle speed for longerthan 20 sec. continuously. | ® Abnormal air drawn in air intake system
or

® Engine idle speed is 200 r/min or more higher than
targetidle speed for longer than 20 sec. continuously.

(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® |ntake air temp.: —8 °C, 18°F or higher
® Engine coolant temp.: -8 — 110 °C (18 — 230°F)
e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
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1) Connect scan tool to DLC with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine completely.

3) Run engine at idle speed for 1 min.

4) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING (P0505)

inhaling from intake
manifold, throttle
body, PCV valve and
EVAP canister purge
control system.

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE”.
2 Idle Speed Check: Intermittenttrouble or | Go to Step 3.
1) Check engine idle speed referring to faulty ECM (PCM).
“Idle Speed/Idle Air Control Duty Inspection” [ Check for intermittent
in Section 6E1. referring to “Intermit-
Is engine idle speed within specification? tent and Poor
Connection” in
Section OA.
3 IAC Valve Check: Go to Step 6. Go to Step 4.

1) Check IAC valve referring to “IAC Valve
Inspection” in Section 6E1.

Is check result as specified?

4 IAC Valve Circuit Check: Go to Step 5. “Lg/B”, “VIB”, “Gr/BI”

1) With ignition switch OFF, disconnect ECM or “V/Y” wire open or
(PCM) couplers. short.

2) Check for proper connection to IAC valve If wire and connections
at C51-2-3, C51-2-12, C51-2-11 and are OK, replace IAC
C51-2-10 terminals. valve.

3) If OK, check resistance between C51-2-3
and C51-2-12, C51-2-10 and C51-2-11.

Is each resistance 70 — 86 Q?

5 IAC Valve Power Supply Voltage Check: IAC valve or ECM Open “Bl/B” wire.

1) Connect ECM (PCM) couplers. (PCM) malfunction.

2) With ignition switch OFF, disconnect C29
coupler of IAC valve.

3) With ignition switch ON, check voltage
between C29-2 and ground, C29-5 and ground.

Is each voltage 10 — 14 V?

6 Was idle speed higher than specificationin Step 2? | Check abnormal air | Check parts or system

which can cause engine

low idle.

— Air inhaling from
between throttle body
and MAF sensor.

— EGR valve malfunc-
tion (leakage from
valve seat)

— Accessary engine load

— Clog ofidle air passage

— Engine mechanical

— Engine overheat

— Etc.
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DTC P0601 (DTC No.71) INTERNAL CONTROL MODULE MEMORY CHECK SUM ERROR

SYSTEM DESCRIPTION
Internal control module is installed in ECM (PCM).

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

Data write error or check sum error ECM (PCM)

DTC CONFIRMATION PROCEDURE

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool.
3) Start engine and run it at idle if possible.

4) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING
Substitute a known-good ECM (PCM) and recheck.
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DTC P1408 MANIFOLD ABSOLUTE PRESSURE SENSOR CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

e \While engine is running after being warmed up and | @ Manifold absolute pressure sensor
with throttle opening smaller than specification, high- | ® Manifold absolute pressure sensor vacuum
er than 4.6 V manifold absolute pressure sensor out- passage
put voltage is detected for specified time or with | @ ECM (PCM)
throttle opening larger than specification, lower than
0.2 V manifold absolute pressure output voltage is
detected for specified time.

(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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.

NOTE:

Check to make sure that the following conditions are satisfied when using this DTC CONFIRMATION PRO-
CEDURE.

® Intake air temp.: 5 °C, 41°F or higher

® Engine coolant temp.: =8 — 110 °C (18 — 230°F)

e Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine completely.

3) Run engine at idle speed for 1 min.

4) Increase vehicle speed to 80 km/h (50 mph).

5) Keep driving above vehicle speed for 1 min. (Change of vehicle speed is permitted in this step).

6) Stop vehicle and check DTC and pending DTC by using scan tool.
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TROUBLESHOOTING (DTC P1408)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 MAP Sensor Signal Check: Intermittent trouble | Go to Step 3.
1) Remove ECM (PCM) cover. or faulty ECM
2) Check voltage between C51-3-8 and C51-3-22 (PCM).
under following conditions. Check for intermit-
With ignition switch ON leaving engine OFF: tent referring to
0.2 V or higher “Intermittent and
Atidling: 4.6 V or lower Poor Connection”
Is check result as specified? in Section OA.
3 MAP Sensor Check: “R/W”, “BI/R” or Replace MAP
1) Disconnect connector from MAP sensor. “W/R” circuit open/ | sensor.
2) Check for proper connection to MAP sensor at each | short.
terminal. If wire and connec-
3) If OK, check MAP sensor for performance referring to | tions are OK, substi-
“MAP Sensor Inspection” in Section 6E1. tute a known-good
Is check result satisfactory? ECM (PCM) and
recheck.
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DTC P1450 BAROMETRIC PRESSURE SENSOR CIRCUIT MALFUNCTION
DTC P1451 BAROMETRIC PRESSURE SENSOR PERFORMANCE PROBLEM

SYSTEM DESCRIPTION
Barometric pressure sensor is installed in ECM (PCM).

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
DTC P1450: ® Barometric pressure sensor in ECM (PCM)
Barometric pressure out of specification is detected.
DTC P1451: ® Manifold absolute pressure sensor performance
While running under conditions described for DTC problem

CONFIRMATION PROCEDURE, barometric pressure | ® Barometric pressure sensor in ECM (PCM)
value compared with intake manifold vacuum value in
fuel cut state is not as specified.

(DTC P1451.: 2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE (DTC P1450)

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

2) Turn ON ignition switch and clear DTC by using scan tool and run engine for 1 min.
3) Check DTC and pending DTC by using scan tool.

DTC CONFIRMATION PROCEDURE (DTC P1451)

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
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) Connect scan tool to DLC with ignition switch OFF.

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and warm up
engine to normal operating temperature.

3) Increase engine speed to 3,000 r/min. in 3rd gear in case of M/T and “2” range in case of A/T.

4) Release accelerator pedal and with engine brake applied, keep vehicle coasting for 5 sec. or more. (Keep fuel
cut condition for 5 sec. or more) If fuel cut condition is not kept for 5 sec. or more, coast down a slope in engine
speed 1600 — 3000 r/min for 5 sec. or more.

5) Stop vehicle and run engine at idle.

6) Repeat steps 3) ~ 5) 2 times.

7) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING (DTC P1450/P1451)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Is DTC P1451? Go to Step 3. Substitute a known-

good ECM (PCM)
and recheck.

3 MAP Sensor Check: Substitute a known- | MAP sensor or its
1) Check MAP sensor and its circuit referring to Steps 2 | good ECM (PCM) circuit malfunction.
and 3 of DTC P1408 Diag. Flow Table. and recheck.

Is check result satisfactory?
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DTC P1500 ENGINE STARTER SIGNAL CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Engine starts even though vehicle is at stop and engine | ® Engine start signal circuit
start signal is not inputted. ® ECM (PCM)

Engine start signal is inputted for specified time while
engine is running.
(2 driving cycles detection logic)

DTC CONFIRMATION PROCEDURE

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

2) Turn ON ignition switch and clear DTC by using scan tool, then start engine and run it for 3 min. or more.
3) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING (DTC P1500)

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? | Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check for voltage at terminal C51-3-18 of ECM Poor C51-3-18 connection | “B/Y” circuit open.
(PCM) connector connected, under following or intermittent trouble.
condition. Check for intermittent
While engine cranking : 6 — 14 V referring to “Intermittent
After starting engine :0-1V and Poor Connection”
Is voltage as specified? in Section OA.
If wire and connections
are OK, substitute a
known-good ECM (PCM)
and recheck.
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DTC P1510 ECM BACK-UP POWER SUPPLY MALFUNCTION
WIRING DIAGRAM
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CIRCUIT DESCRIPTION
Battery voltage is supplied to keep DTC memory, values that ECM has learned to control engine, etc. in ECM even
when ignition switch is turned OFF.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Back-up circuit voltage lower than specification is ® ECM (PCM) back-up circuit
detected while engine is running. ® ECM (PCM)

DTC CONFIRMATION PROCEDURE

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

2) Turn ON ignition switch and clear DTC, pending DTC and freeze frame data by using scan tool and run engine
at idle speed for 1 min.

3) Check DTC and pending DTC by using scan tool.

TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE”.
2 Battery Voltage Supply Circuit Check: Poor E61-2 connection | “W” circuit open
1) Remove ECM (PCM) cover. or intermittent trouble. or short.
2) While engine running, check voltage between Check for intermittent
E61-2 and ground. referring to “Intermittent
Is voltage 10 — 14 V? and Poor Connection”
in Section OA.
If wire and connections
are OK, substitute a
known-good ECM
(PCM) and recheck.
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TABLE B-1 FUEL PUMP CIRCUIT INSPECTION
WIRING DIAGRAM

6
£28 E59  C52
AN A\N Z .3.
e e RN ! Ppe
Y2 e/R L B ; desto  ECM
" 3 . ' A (PCM)
] 4 ]
3 V2 I N1 BI/B—)—BI/B ¢ C51-3-15
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o7 2 L{- C51-3-4
\ 6 :-"/"-"' 5
1 Vi \ Y
< 0 v4 W/G <{ E61-23
8) ' \7
s £ 4\;; >— P/B
Li5 RO1 RO2 1. Main relay
W\ RN R01// L1 LOS// E05 2. Fuel pump relay
77— B —\M 7 —PB———r8 \y 3. Main fuse
B 4 3, 1 2 19 4. To ignition switch
Lot 5. Fuel pump
£61-23 6. Fuse box
\
\ .
[ — £ [anind ]
X I —— <] < i =]
INSPECTION
STEP ACTION YES NO
1 Fuel Pump Operation Check: Fuel pump circuit Go to Step 2.

1) Remove fuel filler cap. is in good condition.
2) Turn ON ignition switch.

Is fuel pump operation sound heard for 3 sec. after
ignition switch ON?

2 Fuel Pump Circuit Check: Go to Step 3.

1) With ignition switch OFF, remove fuel pump relay
from connector.

2) Check for proper connection to relay at each terminal.

3) IfOK, using service wire, connectterminals EQ7-7 and
EQ07-8 of relay connector.

CAUTION: Check to make sure that connec-
tion is made between correct terminals.
Wrong connection can cause damage to
ECM, wire harness etc.

Is fuel pump heard to operate at ignition switch ON?

HBI/B”, “P/B” Or HB”
circuit open or fuel
pump malfunction.

3 Fuel Pump Relay Check: “B/W” or “W/G”
1) Check fuel pump relay referring to “Fuel Pump Relay | circuit open.

Inspection” in Section 6E1.
Is it in good condition?

Replace fuel pump.

1. Service wire

Left hand steering vehicle Right hand steering vehicle Left hand steering vehicle Right hand steering vehicle
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TABLE B-2 FUEL INJECTORS AND CIRCUIT INSPECTION
WIRING DIAGRAM

6

Using sound scope, check each injector for
operating sound at engine cranking.
Do all 4 injectors make operating sound?

E59 C52
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EO7rocmmmmn BwW Vo B/W £ C51-3-20
(E122 3) L4 '
@,1 BR 41—~ Bl —| ¢ e61-9
] ' ! :
LV \::‘9— 2 aiB >>11 BI/B (] C51-3-15
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3 4~ BB <_,_ :035?_‘",_)1 Gr/B 2({ P/B —{ C51-2-1
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3. Injector No.2 .2-
4 Injector No 3 5 hBl/B@# GrY —§— PiBl (| Cor-28
5. Injector No.4
6. To ignition switch C51-3-4 C51-2-2 C51-2-1
\
\
— \ [ [ae) — 7
. — e e - =] -
W —— 7L
S\ =W SN S
~ Yo BRI
C51-2-9  C51-2-8
INSPECTION
STEP ACTION YES NO
1 Check Injector for Operating Sound. Go to Step 2. Go to Step 3.

Is it normal?

for resistance
respectively.

If resistance is OK,
substitute a known-
good ECM (PCM)
and recheck.

2 Wire Harness Check: Fuel injector circuit | “P”, “P/B”, “P/G” and
1) Remove ECM (PCM) cover and disconnect is in good condition. | “P/BI” shorted each
connectors from ECM (PCM). other.
2) Check for resistance between following terminals
of ECM (PCM) connector disconnected.
C51-2-1 — C51-3-4 13-16 Q at
C51-2-2 — C51-3-4 20°C, 68°F
C51-2-8 — C51-3-4
C51-2-9 — C51-3-4
Is check result as specified?
3 Does none of 4 injectors make operating sound Go to Step 4. Check coupler connec-
at Step 1? tion and wire harness of
injector not making oper-
ating sound and injector
itself (Refer to “Fuel
Injector Inspection” in
Section 6E1).
4 Check power circuit of injectors for open and short. | Check all 4 injectors | Power circuit open or

short.
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TABLE B-3 FUEL PRESSURE INSPECTION

SYSTEM DIAGRAM

1. Injector

2. Delivery pipe

3. Fuel pressure
regulator

4. Fuelfilter

5. Fuel pump

(A): Gauge
(B): Hose
(C): Attachment

INSPECTION
NOTE:

Before using following flow table, check to make sure that battery voltage is higher than 11 V. If battery
voltage is low, pressure becomes lower than specification even if fuel pump and line are in good condition.

STEP ACTION

YES

NO

1 1) Install fuel pressure gauge, referring

2) Operate fuel pump.
Is fuel pressure then 250 — 300 kPa
(2.5 —3.0 kg/cm?, 35.6 — 42.7 psi)?

to “Fuel Pressure Inspection” in Section 6E1.

Go to Step 2.

Go to Step 5.

fuel pump is stopped at Step 1?

2 Is 180 kPa (1.8 kg/cmZ, 25.6 psi) or higher
fuel pressure retained for 1 minute after

Go to Step 3.

Go to Step 4.

operating temperature.

(2.1 — 2.6 kg/cm?, 29.8 — 37.0 psi)?

3 1) Start engine and warm it up to normal

2) Keep it running at specified idle speed.
Is fuel pressure then within 210 — 260 kPa

Normal fuel pressure.

Clogged vacuum
passage for fuel
pressure regulator or
faulty fuel pressure
regulator.

4 Is there fuel leakage from fuel feed line
hose, pipe or joint?

Fuel leakage from
hose, pipe or joint.

Goto Step 10 on the next
page.

approved gasoline container.
3) Operate fuel pump.

2) Put the other end of new return hose into

Is specified fuel pressure obtained then?

5 Was fuel pressure higher than spec. in Step 1? | Go to Step 6. Goto Step 7.
6 1) Disconnect fuel return hose from fuel pipe Restricted fuel return Faulty fuel pressure
and connect new hose to it. hose or pipe. regulator.

7 Was no fuel pressure applied in Step 1?

Go to Step 8 on the
next page.

Go to Step 9 on the next
page.

(Low pressure is
measured.)
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STEP ACTION YES NO
8 With fuel pump operated and fuel return hose | Faulty fuel pressure Shortage of fuel or fuel
blocked by pinching it, is fuel pressure regulator. pump or its circuit defective
applied? (Refer to Table B-1 “Fuel
Pump Circuit Inspection”).
9 1) Operate fuel pump. Faulty fuel pressure Clogged fuel filter, restricted
2) With fuel return hose blocked by pinching | regulator. fuel feed hose or pipe, faulty
it, check fuel pressure. fuel pump or fuel leakage
Is it 450 kPa (4.5 kg/cm?, 64.0 psi) or more? from hose connection in fuel
tank.
10 1) Disconnect fuel return hose from fuel pipe | Faulty fuel pressure Fuel leakage from injector,

and connect new hose to it.

2) Put the other end of new return hose into
approved gasoline container.

3) Check again if specified fuel pressure is
retained.

While doing so, does fuel come out return

hose?

regulator.

faulty fuel pump (faulty
check valve in fuel pump)
or fuel leakage from fuel
pressure regulator
diaphragm.
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TABLE B-4 IDLE AIR CONTROL SYSTEM INSPECTION
WIRING DIAGRAM

1. Throttle body
2. Idle air control
3 valve
3. ECM (PCM)
4. Sensed information
5. Main relay
{3
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@/5 o7 - > B/W —¢{ C51-3-20
e | (R
T BR300 Bl <{ E61-9
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Gl o= 81/B— BI/B d csias
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= [m] = —
— S e g . e -
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INSPECTION
STEP ACTION YES NO
1 Check engine idle speed and IAC duty Go to Step 2. Go to Step 3.
referring to “ldle Speed/IAC Duty
Inspection” in Section 6E1.
Is idle speed/IAC duty within specification?
2 Is engine idle speed kept specified speed | System is in good condition. Go to Step 3.
even with headlights turned ON?
3 Check IAC valve referring to “IAC Valve Go to Step 4. IAC valve malfunction,

Inspection” in Section 6E1.
Is check result as specified?

“Bl/B”, “Lg/B", “VIB”,
“Gr/BI” or “V/Y” wire
open or short or poor
coupler connection.

If all above are OK,
substitute a known-
good ECM (PCM) and
recheck.
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STEP ACTION YES NO

4 Was idle speed within specification in Check for following: Go to Step 5.
Step 1? — Vacuum leaks

— Air inhaling

— EVAP canister purge
control system

— Accessory engine load

— Stuck of PCV valve

— Clog of idle air passage

— MAF sensor

— TP sensor

— ECT sensor

— EGR valve malfunction
(leakage from valve seat)

— A/C signal

— Transmission range switch
signal

5 Was idle speed higher than specification Go to Step 6. Goto Step 9.
in Step 1?

6 Check A/C (input) signal circuit referring to| Go to Step 7. A/ C signal circuit open
Step 1 of Table B-5 A/C Signal Circuit or short, or A/ C system
Check, if equipped. (A/C signal can be also malfunction.
checked by using Tech-1.)

Is it in good condition?

7 Check ABS signal circuit for voltage Go to step 8. ABS signal circuit
if equipped. shorted to ground
1) Turn ignition switch ON. or ABS malfunction.
2) Check voltage between E61-30 terminal

of ECM (PCM) connector connected and
body ground.
Is voltage 10 — 14 V?
8 Was IAC duty less than about 2% in Step 1 | Check abnormal air inhaling Check TP sensor
of this table? from intake manifold, throttle | (closed throttle posi-
body, PCV valve and EVAP tion) and ECT sensor
canister purge control system. | for performance.
If sensors are OK,
substitute a known-
good ECM (PCM) and
recheck.

9 Check transmission range switch signal Go to Step 10. Transmission range
referring to “Inspection of ECM (PCM) switch malfunction or
and its Circuit” in this section. its circuits open or
Is check result satisfactory? short.

10 Was IAC duty more than about 30% in Check parts or system which | Substitute a known-

Step 1 of this table?

can cause engine low idle.

— Air inhaling from between
throttle body and MAF
sensor.

— EGR valve malfunction
(leakage from valve seat)

— Accessory engine load

— Clog of idle air passage

— Etc.

good ECM (PCM) and
recheck.
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TABLE B-5 A/C SIGNAL CIRCUITS INSPECTION (IF EQUIPPED)
WIRING DIAGRAM

1) Check voltage at terminal E61-8.

While engine running and

A/C switch and/or heater

blower switch OFF

(A/C is not operating): 0-15V

While engine running at

idle speed and both A/C

switch and heater blower

switch ON (A/C is operating): 10 — 14 V
Are check result as specified?

circuits are in good
condition.

E\EOQ DO8 \\E32
GrY GrW 4 E61-8
AlIC ./8 ://7 \
control H J ECM
module : : (PCM)
(ampilifier) >4 viB >>g VB < E61.17
E61-8
A\
\
A [ ] =] =) [
W /=2 == = —
E61-17
INSPECTION
STEP ACTION YES NO
1 Check A/C Signal Circuit. Go to Step 2. “Y/B” circuit open or
1) Check voltage at terminal E61-17 with short, Evaporative
ignition switch ON. temperature is below
A/C switch and/or heater 1°C (34°F) or faulty
blower switch OFF A/C system.
(A/C is not operating): 10-14V
Both A/C switch and heater
blower switch ON: 0-15V
Are check result as specified?
2 Check A/C Cut Signal Circuit. A/C control signal “Gr/W” or “Gr/Y” circuit

open or short, Poor
performance of ECT
sensor, TP sensor,
Engine start signal
inputted or A/C amplifier
malfunction.

If none of the above
exists, substitute a
known-good ECM (PCM)
and recheck.
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TABLE B-6 A/C CONDENSER FAN MOTOR RELAY CONTROL SYSTEM INSPECTION

(IF EQUIPPED)

WIRING DIAGRAM

To ignition
switch
AIC condenser
Rear_def fan motor relay
fuseinJ/B 47 G30 E15 E114 BO2 5 B02 E114
AN V74 y/4 V4 N A\ N ECM
OO ra Y/G oY Y/G & Ve —< 0 o Y8l =) VBl —E61-22 o
1 ! 1 4
E120 E115 BO1 ! ' !
Fras n i e i o
O\ /1 R A\N R R/B ' IO—- R/BI
Main 5 A/C ! H ,__1/\ BO6
fuse fuse LR !
! AIC
: M condenser
' i fan motor
]
2 !B
i) [ ] — =
] | ] I i s l—i— s

::3

<=\ /17—

E61-22

W=\ =

S

INSPECTION

WARNING:
Keep hands, tools, and clothing away from A/C condenser fan to help prevent personal injury. This fan
is electric and can come on whether or not the engine is running. The fan can start automatically in re-
sponse to the ECT sensor with the ignition switch in the “ON” position.

STEP

ACTION

YES

NO

1

1) Check DTC referring to “DTC Check”
in this section.
Is there any malfunction DTC?

Go to applicable
DTC Diag. Flow Table.

Go to Step 2.

1) Check A/C condenser fan for operation.
A/C condenser fan should be operated
under following condition A or B only.

A: When engine is running and A/C
is operating.
B: When engine coolant temp. is 113°C,

235°F or more with ignition switch ON.

Is check result as specified?

This system is in good
condition.

Go to Step 3.

1) Remove ECM (PCM) cover.

2) Check voltage between E61-22
terminal of ECM (PCM) connected
coupler and ground.

Other than conditions

A and B in Step 2: 10-14V
Under condition A or
B in Step 2: 0-1V

Is check result as specified?

Fuse blown, “R”, “R/B" or
“R/BI” circuit open,
malfunction of condenser
fan motor or relay.

“Y/G” circuit open,
“Y/BI" circuit open or
short, or relay
malfunction.

If above are OK, substi-
tute a known-good ECM
(PCM) and recheck.
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SPECIAL TOOLS

1. Pressure gauge
09912-58441

2. Pressure hose
09912-58431

3. Attachment
09919-46010

4. Checking tool set
09912-58421

4-1. Tool body & washer

4-2. Body plug
4-3. Body attachment
4-4. Holder
3 4-5. Return hose & clamp
4-6. Body attachment-2 & washer
46 =

4-7. Hose attachment-1

4.7
4.8 4-8. Hose attachment-2

. Storage case

. Operator’s manual
Tech 1A

DLC cable

. Test lead/probe
Power source cable
. DLC cable adaptor
. Self-test adaptor

O~NOUAWN R

09917-47010 09930-88530 09931-76011
Vacuum pump gauge Injector test lead SUZUKI scan tool (tech 1) kit

09931-76030
Mass storage cartridge 16/14 pin DLC cable
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SECTION 6-1

ENGINE GENERAL INFORMATION AND
DIAGNOSIS

(H25 ENGINE)

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 autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” 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:

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

® Monitor connector

e CKP sensor

® MAP sensor

® EGR valve

® Heated oxygen sensor or CO adjusting resistor

® Three way catalytic converter, Warm-up three way catalytic converter
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1. No.1 cylinder

. No.2 cylinder
. No.3 cylinder

No.4 cylinder

. No.5 cylinder
. No.6 cylinder
. LH (No.1) bank
. RH (No.2)bank

GENERAL INFORMATION
STATEMENT OF CLEANLINESS AND CARE

An automobile engine is a combination of many machined, honed,
polished and lapped surfaces with tolerances that are measured in
the thousands of an millimeter (ten thousands of inch). Accordingly,
when any internal engine parts are serviced, care and cleanliness
are important. Throughout this section, it should be understood that
proper cleaning and protection of machined surfaces and friction
areas is part of the repair procedure. This is considered standard
shop practice even if not specifically stated.

® A liberal coating of engine oil should be applied to friction areas
during assembly to protect and lubricate the surface on initial op-
eration.

e \Whenever valve train components, pistons, piston rings, con-
necting rods, rod bearings and crankshaft journal bearings are re-
moved for service, they should be retained in order. At the time
of installation, they should be installed in the same locations and
with the same mating surfaces as when removed.

® Battery cables should be disconnected before any major work is
performed on the engine. Failure to disconnect cables may result
in damage to wire harness or other electrical parts.

e Throughout this manual, the 6 cylinders of the engine are identi-
fied by numbers; No.1, No.2, No.3, No.4, No.5 and No.6 as
counted from crankshaft pulley side to flywheel side.

® Figure at the left shows engine with intake manifold removed and
viewed from the top.

LH (No.1) bank consists of No.1, No.3 and No.5 cylinders.
RH (No.2) bank consists of No.2, No.4 and No.6 cylinders.
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GENERAL INFORMATION ON ENGINE
SERVICE

THE FOLLOWING INFORMATION ON ENGINE SERVICE

SHOULD BENOTED CAREFULLY, ASIT ISIMPORTANT IN PRE-

VENTING DAMAGE, AND IN CONTRIBUTING TO RELIABLE EN-

GINE PERFORMANCE.

® \When raising or supporting engine for any reason, do not use a
jack under oil pan. Due to small clearance between oil pan and
oil pump strainer, jacking against oil pan may cause it to be bent
against strainer resulting in damaged oil pick-up unit.

e |t should be kept in mind, while working on engine, that 12-volt
electrical system is capable of violent and damaging short cir-
cuits.

When performing any work where electrical terminals could poss-
ibly be grounded, ground cable of the battery should be discon-
nected at battery.

® Any time the air cleaner, air cleaner outlet hose, throttle body,
surge tank pipe, intake collector or intake manifold is removed,
the intake opening should be covered. This will protect against
accidental entrance of foreign material which could follow intake
passage into cylinder and cause extensive damage when engine
is started.

® \When disconnecting couplers, don’t pull wire harness but make
sure to hold coupler itself. With lock type coupler, be sure to un-
lock before disconnection. Attempt to disconnect coupler without
unlocking may resultin damage to coupler. When connecting lock
type coupler, insert it till clicking sound is heard and connect it se-
curely.
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With short pipe, fit hose as far as it reaches pipe
joint as shown.

Hose
/
ik,
Pipe l l )
L %)

Clamp securely at a position
3to7mm (0.12-0.27 in.)
from hose end.

With following type pipe, fit hose as far as its
peripheral projection as shown.

g .

L 1 )

)

Clamp securely at a position
3to7mm (0.12-0.27 in.)
from hose end.

With bent pipe, fit hose as far as its bent part
as shown or till pipe is about 20 to 30 mm
(0.79 — 1.18 in.) into the hose.

p—

%, 7;

/4
Clamp securely at a position

' “—3to 7 mm (0.12-0.27in.)
from hose end.

NN

|

With straight pipe, fit hose till pipe is about 20
to 30 mm (0.79 — 1.18 in.) into the hose.

Hose

2 7 77

= Qﬁ-— 20 to 30 mm
R R 0.79-1.18n.
! Clamp ¢ )

Clamp securely at a position 3 to 7 mm
(0.12 - 0.27 in.) from hose end.

PRECAUTION ON FUEL SYSTEM SERVICE

® \Work must be done with no smoking, in a well-ventilated area and
away from any open flames.

e As fuel feed line (between fuel pump and fuel pressure regulator)
is still under high fuel pressure even after engine was stopped,
loosening or disconnecting fuel feed line directly may cause dan-
gerous spout of fuel to occur where loosened or disconnected.
Before loosening or disconnecting fuel feed line, make sure to re-
lease fuel pressure according to “FUEL PRESSURE RELIEF
PROCEDURE?” in this section.

A small amount of fuel may be released after the fuel line is dis-
connected.

In order to reduce the chance of personal injury, cover the fitting
to be disconnected with a shop cloth. Put that cloth in an approved
container when disconnection is completed.

® Never run engine with fuel pump relay disconnected when engine
and exhaust system are hot.

® Fuel or fuel vapor hose connection varies with each type of pipe.
When reconnecting fuel or fuel vapor hose, be sure to connect
and clamp each hose correctly referring to left figure.

After connecting, make sure that the hose has no twist or kink.

e When installing fuel union bolt gasket, always use new gasket
and tighten union bolt to specified torque.

® \When installing injector, fuel feed pipe or fuel pressure regulator,
lubricate its O-ring with gasoline.

e \When connecting fuel pipe flare nut, first tighten flare nut by hand
and then tighten it to specified torque.
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Left hand steering vehicle

1. Fuel pump relay
2. Fuse box

Right hand steering vehicle

1. Fuel pump relay
2. Fuse box

FUEL PRESSURE RELIEF PROCEDURE

CAUTION:
This work must not be done when engine is hot. If done so,
it may cause adverse effect to catalyst.

After making sure that engine is cold, relief fuel pressure as follows.

1) Place transmission gear shift lever in “Neutral” (shift selector le-
ver to “P” range for A/T vehicle), set parking brake, and block
drive wheels.

2) Remove fuel pump relay from relay box.

3) Remove fuel filler cap to release fuel vapor pressure in fuel tank
and then reinstall it.

4) Startengine and runittill it stops for lack of fuel. Repeat cranking
engine 2 — 3 times of about 3 seconds each time to dissipate fuel
pressure in lines. Fuel connections are now safe for servicing.

5) Upon completion of servicing, install fuel pump relay to relay
box.
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FUEL LEAKAGE CHECK PROCEDURE

After performing any service on fuel system, check to make sure

that there are no fuel leakages as follows.

1) Turn ON ignition switch for 3 seconds (to operate fuel pump) and
then turn it OFF.
Repeat this (ON and OFF) 3 or 4 times and apply fuel pressure
to fuel line (till fuel pressure is felt by hand placed on fuel return
hose).

2) In this state, check to see that there are no fuel leakages from
any part of fuel system.
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GENERAL DESCRIPTION

ENGINE DIAGNOSIS

This vehicle is equipped with an engine and emission control system which are under control of ECM (PCM).
The engine and emission control system in this vehicle are controlled by ECM (PCM). ECM (PCM) has an On-
Board Diagnostic system which detects a malfunction in this system and abnormality of those parts that influence
the engine exhaust emission. When diagnosing engine troubles, 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 “ENGINE DIAGNOSTIC FLOW TABLE” in this section.

There is a close relationship between the engine mechanical, engine cooling system, ignition system, exhaust
system, etc. and the engine and emission control system in their structure and operation. In case of an engine
trouble, even when the malfunction indicator lamp (MIL) doesn’t turn ON, it should be diagnosed according to “EN-
GINE DIAGNOSTIC FLOW TABLE” in this section.

)

or
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ENGINE
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ON-BOARD DIAGNOSTIC SYSTEM
(VEHICLE WITHOUT MONITOR CONNECTOR)

ECM (PCM) in this vehicle has following functions.

e \When the ignition switch is turned ON with the engine at a stop,
MIL (1) turns ON to check the bulb of the malfunction indicator
lamp (MIL).

e \When ECM (PCM) detects a malfunction which gives an adverse
effectto vehicle emission while the engine is running, it makes the
malfunction indicator lamp in the meter cluster of the instrument
panel turn ON or flash (flashing only when detecting a misfire
which can cause damage to the catalyst) and stores the malfunc-
tion area in its memory.

(If it detects that continuously 3 driving cycles are normal after de-
tecting a malfunction, however, it makes MIL turn OFF although
DTC stored in its memory will remain.)

® As a condition for detecting a malfunction in some areas in the
system being monitored by ECM (PCM) and turning ON the mal-
function indicator lamp due to that malfunction, 2 driving cycle
detection logic is adopted to prevent erroneous detection.

® \When a malfunction is detected, engine and driving conditions
then are stored in ECM (PCM) memory as freeze frame data. (For
the details, refer to description on Freeze frame data.)

® |t is possible to communicate by using not only SUZUKI scan tool
(Tech-1) (2) but also generic scan tool. (Diagnostic information
can be accessed by using a scan tool.)
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An Example of Freeze Frame Data

TROUBLE CODE
COOLANT TEMP.
ENGINE SPEED
SHORT FT B1
SHORT FT B2
LONG FT B1
LONG FT B2
CALC LOAD

© © N o gk 0w NP

FUEL SYSTEM B1

[
©

FUEL SYSTEM B2

[EnY
=

MAP

[EnY
N

VEHICLE SPEED

P0102
80°C
750 RPM
-0.8%
-0.1%
-1.3%
-15%
20.5%
CLOSED
CLOSED
30.6 kPa
0 km/h

(1st)

1

1st, 2nd or 3rd in parentheses here repre-
sents which position in the order the malfunc-

tion is detected.

Warm-Up Cycle

A warm-up cycle means sufficient vehicle operation such that the
coolant temperature has risen by at least 22°C (40°F) from engine
starting and reaches a minimum temperature of 70°C (160°F).

Driving Cycle
A “Driving Cycle” consists of engine startup and engine shutoff.

2 Driving Cycles Detection Logic

The malfunction detected in the first driving cycle is stored in ECM
(PCM) memory (in the form of pending DTC and freeze frame data)
but the malfunction indicator lamp does not light at this time. It lights
up atthe second detection of same malfunction also in the next driv-
ing cycle.

Pending DTC
Pending DTC means a DTC detected and stored temporarily at 1
driving cycle of the DTC which is detected in the 2 driving cycles
detection logic.

Freeze Frame Data

ECM (PCM) stores the engine and driving conditions (in the form
of data as shown at the left) at the moment of the detection of a mal-
function in its memory. This data is called “Freeze frame data”.
Therefore, itis possible to know engine and driving conditions (e.qg.,
whether the engine was warm or not, where the vehicle was running
or stopped, where air/fuel mixture was lean or rich) when a malfunc-
tion was detected by checking the freeze frame data. Also, ECM
(PCM) has a function to store each freeze frame data for three dif-
ferent malfunctions in the order as the malfunction is detected. Uti-
lizing this function, it is possible to know the order of malfunctions
that have been detected. Its use is helpful when rechecking or diag-
nosing a trouble.

Priority of freeze frame data:

ECM (PCM) has 4 frames where the freeze frame data can be
stored. The first frame stores the freeze frame data of the malfunc-
tion which was detected first. However, the freeze frame data
stored in this frame is updated according to the priority described
below. (If malfunction as described in the upper square “1” below
is detected while the freeze frame data in the lower square “2” has
been stored, the freeze frame data “2” will be updated by the freeze
frame data “1".)

PRIORITY FREEZE FRAME DATA IN FRAME 1

Freeze frame data at initial detection of malfunction
among misfire detected (P0300-P0306), fuel sys-
tem too lean (P0171, P0174) and fuel system too
rich (P0172, PO175).

> Freeze frame data when a malfunction other than

those in “1” above is detected.
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In the 2nd through the 4th frames, the freeze frame data of each
malfunction is stored in the order as the malfunction is detected.
These data are not updated regardless of the priority.

Shown in the table below are examples of how freeze frame data
are stored when two or more malfunctions are detected.

J

i

]
E

|

= Uy

J

S

|

FRAME FRAME 1 FRAME 2 FRAME 3 FRAME 4
'\FASIN_&:TION FREEZE FRAME 1st FREEZE FRAME | 2nd FREEZE FRAME | 3rd FREEZE FRAME
DETECTED ORDER DATA to be updated DATA DATA DATA
. No freeze frame No freeze frame No freeze frame
No malfunction No freeze frame data
data data data
PO112 (IAT) detected Data qt P0112 Data gt P0112 No freeze frame No freeze frame
detection detection data data
P0171 (Fuel system) Data at PO171 Data at P0112 Data at P0171 No freeze frame
detected detection detection detection data
P0300 (Misfire) Data at PO171 Data at P0112 Data at PO171 Data at PO300
detected detection detection detection detection
P0301 (Misfire) Data at P0171 Data at P0112 Data at P0171 Data at P0300
detected detection detection detection detection
Freeze frame data clearance:
The freeze frame data is cleared at the same time as clearance of
DTC.
5 Data Link Connector (DLC)
+ S . ) ) . . ) .
—‘ I"ng;f'é;ta DLC (1) is in compliance with SAEJ1962 in its installation position,
$ o | : line the shape of connector and pin assignment.
161151413712 11 ] 10/ 9
5 S Serial data line (K line of ISO 9141) is used for SUZUKI scan tool
®letB]3ls 2] (Tech-1) or generic scan tool to communicate with ECM (PCM) and
|—Bodygr0und ABS control module. SUZUKI serial data line is used for SUZUKI
L o qm e ereun scan tool (Tech-1) to communicate with an electronic control unit
(K line of SO 9141) (Airbag SDM, etc.).
&
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ON-BOARD DIAGNOSTIC SYSTEM
(VEHICLE WITH MONITOR CONNECTOR)

ECM diagnosis troubles which may occur in the area including the
following parts when the ignition switch is ON and the engine is run-
ning, and indicates the result by turning on or flashing malfunction
indicator lamp (1).

® Heated oxygen sensor ® EGR valve (if equipped)
® ECT sensor o CKP sensor (if equipped)
® TP sensor

® |AT sensor

e MAP sensor

® CMP sensor

® MAF sensor

®\V/SS

® CPU (Central Processing Unit) of ECM

ECM and malfunction indicator lamp (1) operate as follows.

e Malfunction indicator lamp (1) lights when the ignition switch is
turned ON (but the engine at stop) with the diagnosis switch termi-
nal ungrounded regardless of the condition of Electronic Fuel In-
jection system. This is only to check the malfunction indicator
lamp (1) bulb and its circuit.

o |f the above areas of Electronic Fuel Injection system is free from
any trouble after the engine start (while engine is running), mal-
function indicator lamp (1) turns OFF.

e \When ECM detects a trouble which has occurred in the above
areas, it makes malfunction indicator lamp (1) turn ON while the
engine is running to warn the driver of such occurrence of trouble
and at the same time it stores the trouble area in ECM back-up
memory. (The memory is kept as it is even if the trouble was only
temporary and disappeared immediately. And it is not erased un-
less the power to ECM is shut off for specified time below.)
ECM also indicates trouble area in memory by means of flashing
of malfunction indicator lamp (1) at the time of inspection. (l.e.
when diagnosis switch terminal (2) is grounded and ignition
switch is turned ON.)

NOTE:

® \When a trouble occurs in the above areas and disappears
soon while the diagnosis switch terminal is ungrounded and
the engine is running, malfunction indicator lamp (1) lights
and remains ON as long as the trouble exists but it turns OFF
when the normal condition is restored.
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SUZUKI
B+ serial data
—| line
funl
D [
16 |15 |14 1311211110 @
817 ]6]|5 f’ 3{24¢1
~— Body ground
ECM (PCM) ground

Kline of ISO 9141

Data Link Connector (DLC)
DLC in compliance with SAE J1962 in its installation position, the
shape of connector and pin assignment.

K line of ISO 9141 is used for SUZUKI scan tool to communication
with ECM (PCM) and ABS control module. SUZUKI serial data line
is used for SUZUKI scan tool to communicate with an electronic
control units (Airbag SDM, etc.).
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PRECAUTION IN DIAGNOSING TROUBLE

® Don't disconnect couplers from ECM (PCM), battery cable from
battery, ECM (PCM) ground wire harness from engine or main
fuse before confirming diagnostic information (DTC, freeze frame
data, etc.) stored in ECM (PCM) memory. Such disconnection will
erase memorized information in ECM (PCM) memory.

® Diagnostic information stored in ECM (PCM) memory can be
cleared as well as checked by using SUZUKI scan tool (Tech-1)
or generic scan tool. Before using scan tool, read its Operator’s

(Instruction) Manual carefully to have good understanding as to

what functions are available and how to use it.

® Priorities for diagnosing troubles (vehicle without monitor con-
nector).

If two or more diagnostic trouble codes (DTCs) are stored, pro-

ceed to the flow table of the DTC which was detected earliest in

the order and follow the instruction in that table.

If noinstructions are given, troubleshoot diagnostic trouble codes

according to the following priorities.

1. Diagnostic trouble codes (DTCs) other than DTC P0171/
P0172/P0174/P0175 (Fuel system too lean/too rich), DTC
P0300/P0301/P0302/P0303/P0304/P0305/P0306 (Misfire de-
tected) and DTC P0400 (EGR flow malfunction)

2. DTC P0171/P0172/P0174/P0175 (Fuel system too lean/too
rich) and DTC P0400 (EGR flow malfunction)

3. DTC P0300/P0301/P0302/P0303/P0304/P0305/P0306 (Mis-
fire detected)

® Be sure to read “PRECAUTIONS FOR ELECTRICAL CIRCUIT

SERVICE” in “GENERAL INFORMATION" section before in-

spection and observe what is written there.

® ECM (PCM) Replacement

When substituting a known-good ECM (PCM), check for following

conditions. Neglecting this check may cause damage to a known-

good ECM (PCM).

— Resistance value of all relays, actuators is as specified re-
spectively.

— MAP sensor and TP sensor are in good condition and none of
power circuits of these sensors is shorted to ground.
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ENGINE DIAGNOSTIC FLOW TABLE

Refer to following pages for the detail of each step.

STEP ACTION YES NO
1 Customer Complaint Analysis Go to Step 2. Perform customer
1) Perform customer complaint analysis. complaint analysis.
Was customer complaint analysis performed?
2 DTC(s)/Freeze Frame Data Check 1) Record DTC(s)/ Go to Step 4.
1) Check DTC(s)/Freeze frame data. Freeze frame data.
Is there any malfunction DTC(s)? 2) Clear DTC(s).
Go to Step 3.
3 Visual Inspection 1) Repair or replace | Go to Step 5.
1) Perform visual inspection. malfunction part.
Is there any faulty condition? Go to Step 11.
4 Visual Inspection 1) Repair or replace | Go to Step 8.
1) Perform visual inspection. malfunction part.
Is there any faulty condition? Go to Step 11.
5 Trouble Symptom Confirmation Go to Step 6. Goto Step 7.
1) Confirm trouble symptom based on customer
complaint analysis, DTC(s)/freeze frame data in
Step 1.
Is trouble symptom identified?
6 DTC/Freeze Frame Data Recheck Go to Step 9. Go to Step 8.
1) Recheck DTC/freeze frame data.
Is there any malfunction DTC(s)?
7 DTC/Freeze Frame Data Recheck Go to Step 9. Go to Step 10.
1) Recheck DTC/freeze frame data.
Is there any malfunction DTC(s)?
8 Engine Basic Inspection Go to Step 11. 1) Check and repair
1) Check and repair according to “ENGINE BASIC malfunction
INSPECTION FLOW TABLE” and “ENGINE part(s).
DIAGNOSIS TABLE” in this section. Go to Step 11.
Are check and repair complete?
9 DTC Trouble Shooting Go to Step 11. 1) Check and repair
1) Check and repair according to applicable malfunction
“DTC Diag. flow table” in this section. part(s).
Are check and repair complete? Go to Step 11.
10 Intermittent Problems Check 1) Repair or replace | Go to Step 11.
1) Check for intermittent problems referring to “Check malfunction part.
for Intermittent Problem” in “GENERAL INFORMA- | Go to Step 11.
TION” section.
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 “DTC
CONFIRMATION PROCEDURE?” in this section.

Is there any problem symptom, malfunction DTC or

abnormal condition?
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1. CUSTOMER COMPLAINT ANALYSIS
Record details of the problem (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 anal-
ysis and diagnosis.

CUSTOMER PROBLEM INSPECTION FORM (EXAMPLE)

User name: Model: VIN:

Date of issue: Date of reg.: Date of problem: | Mileage:

PROBLEM SYMPTOMS

[ Difficult Starting J Poor Driveability
[J No cranking [J Hesitation on acceleration
[J No initial combustion [] Back fire/[] After fire
[J No combustion [J Lack of power
[J Poor starting at J Surging
(CJ cold ] warm [] always) [J Abnormal knocking
[J Other (] Other
[J Poor Idling [J Engine Stall when
[] Poor fast idle [J Immediately after start
] Abnormal idling speed [J Accel. pedal is depressed
(J High [J Low) ( r/min.) [J Accel. pedal is released
] Unstable (] Load is applied
[J Hunting ( r/min. to r/min.) [J A/C [ Electric load [] P/S
] Other ] Other
[J Other
[1OTHERS:

VEHICLE/ENVIRONMENTAL CONDITION WHEN PROBLEM OCCURS
Environmental Condition

Weather [ Fair [J Cloudy [J Rain [] Snow [] Always [] Other

Temperature [J Hot [ Warm [J Cool [J Cold ( °F/ °C) [J Always

Frequency (] Always [] Sometimes (  times/ day, month) [J Only once [] Under certain condition

Road J Urban [ Suburb [J Highway [J Mountainous (L] Uphill J Downhill) [J Tarmacadam
(] Gravel [] Other

Vehicle Condition

Engine [ Cold [J Warming up phase [J Warmed up [] Always [] Other at starting

Condition L] Immediately after start [] Racing without load [] Engine speed ( r/min)

Vehicle (] During driving: [] Constant speed [] Accelerating [] Decelerating

Condition [J Right hand corner [] left hand corner [J When shifting (Lever position ) [] At stop

(] Vehicle speed when problem occurs ( km/h,  Mile/h) [ Other

Malfunction Indicator

Lamp Condition [J Always ON [] Sometimes ON [] Always OFF [] Good condition

Diagnostic Trouble First check: [J No code [] Normal code [] Malfunction code ( )
Code Second check: [ No code [[] Normal code [] 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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2. DIAGNOSTIC TROUBLE CODE (DTC)/FREEZE FRAME DATA CHECK

First, check DTC, referring to “DIAGNOSTIC TROUBLE CODE CHECK?” in this section. If DTC is indicated, re-

cord DTC and freeze frame data.

e After that clear DTC referring to “DIAGNOSTIC TROUBLE CODE CLEARANCE” in this section. DTC indi-
cates malfunction that occurred in the system but does not indicate whether it exists now or it occurred in the
past and the normal condition has been restored now. To check which case applies, check the symptom in
question according to Step 5 and recheck DTC according to Step 6, 7.

Attempt to diagnose a trouble based on DTC in this step only or failure to clear the DTC (including pending
DTC) in this step will lead to incorrect diagnosis, trouble diagnosis of a normal circuit or difficulty in trouble-
shooting.

NOTE:

For A/T vehicle, if only DTC P0705 (No.72), P0715 (No.76), P0720 (No.75), P0741, P0743 (No. 65/66),
P0O751, P0753, PO756, PO758 (No. 63/64), or P1875 is indicated in this step, proceed to DIAGNOSIS in
“AUTOMATIC TRANSMISSION" section.

3. and 4. VISUAL INSPECTION
Be sure to perform visual check of the following items that support proper function of the engine.

INSPECTION ITEM REFERRING SECTION

® Engine oil - — —— — level, leakage MAINTENANCE AND LUBRICATION
section

® Engine coolant — — — — — level, leakage MAINTENANCE AND LUBRICATION
section

e fFuel————— level, leakage MAINTENANCE AND LUBRICATION
section

o A/T fluid —— ——— level, leakage MAINTENANCE AND LUBRICATION
section

® Air cleaner element — — — — — dirt, clogging MAINTENANCE AND LUBRICATION
section

® Battery — — — —— fluid level, corrosion of terminal MAINTENANCE AND LUBRICATION
section

® \Water pump belt and/or cooling fan belt ————— tension, damage

® Accelerator cable — — — — — play, installation ENGINE AND EMISSION CONTROL
SYSTEM section

e A/T throttle cable — — — — — play, installation ENGINE AND EMISSION CONTROL

SYSTEM section

® \Vacuum hoses of air intake system
————— disconnection, looseness, deterioration, bend

® Connectors of electric wire harness ————— disconnection, friction

® Fuses — — — — — burning BODY ELECTRICAL SYSTEM section
® Parts - —— —— installation, bolt - — — — — looseness

e Parts - —— —— deformation

e Other parts that can be checked visually

Also check following items at engine start, if possible

e Malfunction indicator lamp — — — — — operation ENGINE DIAGNOSIS section

e Charge warning lamp — — — — — operation CHARGING SYSTEM section .

® Engine oil pressure warning lamp — — — — — operation BODY ELECTRICAL SYSTEM section/
ENGINE MECHANICAL section

® Engine coolant temp. meter — — — — — operation BODY ELECTRICAL SYSTEM section

e Fuel lever meter - — — — — operation BODY ELECTRICAL SYSTEM section

® Abnormal air being inhaled from air intake system

® Exhaust system — — — — — leakage of exhaust gas, noise

® Other parts that can be checked visually
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5. TROUBLE SYMPTOM CONFIRMATION
Based on information obtained in Step 1 “CUSTOMER COMPLAINT ANALYSIS” and Step 2 “DTC/FREEZE
FRAME DATA CHECK?”, confirm trouble symptoms. Also, reconfirm DTC according to “DTC CONFORMATION
PROCEDURE” described in each “DTC FLOW TABLE".

6. and 7. RECHECKING AND RECORD OF DTC
Refer to “DTC Check” in this section for checking procedure.

8. ENGINE BASIC INSPECTION AND ENGINE DIAGNOSIS TABLE
Perform basic engine check according to the “ENGINE BASIC INSPECTION FLOW TABLE" first. When the end
of the flow table has been reached, check the parts of the system suspected as a possible cause referring to
“ENGINE DIAGNOSIS TABLE” and based on symptoms appearing on the vehicle (symptoms obtained through
steps of customer complaint analysis, trouble symptom confirmation and/or basic engine check) and repair or
replace faulty parts, if any.

ENGINE BASIC INSPECTION FLOW TABLE

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check battery voltage. Go to Step 3. Charge or replace
Isit 11 V or more? battery.
3 Is engine cranked? Go to Step 4. Goto “DIAGNOSIS”
in “CRANKING
SYSTEM” section.
4 Does engine start? Go to Step 5. Go to Step 7.
5 Check engine idle speed/IAC duty referring to Go to Step 6. Go to “ENGINE
“Idle Speed/IAC Duty Inspection” in “ENGINE AND DIAGNOSIS
EMISSION CONTROL” section. TABLE”"

Is check result as specified? in this section.

6 Check ignition timing referring to “Ignition Timing Inspec- | Go to “ENGINE Adjust ignition
tion” in “IGNITION SYSTEM” section. DIAGNOSIS timing.
Is check result as specified? TABLE”
in this section.
7 Check fuel supply as follows: Go to Step 9. Go to Step 8.
1) Check to make sure that enough fuel is filled in fuel
tank.

2) Turn ON ignition switch for 3 seconds and then OFF.
Repeat this a few times.

Is fuel return pressure (returning sounds) felt from fuel

return hose when ignition switch is turned ON?

in this section.

8 Check fuel pump for operating. Go to “Diag. Flow Go to “Diag. Flow
1) Was fuel pump operating sound heard from fuel filler | Table B-3" in this Table B-1" in this
for about 3 seconds after ignition switch ON and stop? | section. section.
9 Check ignition spark referring to “Ignition Spark Test” Go to Step 10. Goto “DIAGNOSIS”
in “IGNITION SYSTEM” section. in “IGNITION
Is it in good condition? SYSTEM section.
10 Check fuel injector referring to “Fuel Injector Inspection” | Go to “ENGINE Go to “Diag. Flow
in “ENGINE AND EMISSION CONTROL” section. DIAGNOSIS Table B-2 in this
Is it in good condition? TABLE” section.
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9.

10.

11.

TROUBLESHOOTING FOR DTC

Based on the DTC indicated in Step 6 or 7 and referring to the applicable DTC diag. flow table in this section,
locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, ECM (PCM) or
other part and repair or replace faulty parts.

CHECK FOR INTERMITTENT PROBLEM

Check parts where an intermittent trouble is easy to occur (e.g., wire harness, connector, etc.), referring to
“Intermittent And Poor Connection” in “GENERAL INFORMATION” section and related circuit of DTC re-
corded in step 2.

FINAL CONFIRMATION TEST

Confirm that the problem symptom has gone and the engine is free from any abnormal conditions. If what has
been repaired is related to the DTC, clear the DTC once, perform DTC confirmation procedure and confirm
that no malfunction DTC (a normal code) is indicated.
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MALFUNCTION INDICATOR LAMP (MIL) CHECK

1) Turn ON ignition switch (but the engine at stop) and check that
MIL (1) lights.
If MIL does not light up, go to “Diagnostic Flow Table A-1" for
troubleshooting.

2) Start engine and check that MIL turns OFF.
If MIL remains ON, and no DTC is stored in ECM (PCM), go to
“Diagnostic Flow Table A-2” for troubleshooting.

DIAGNOSTIC TROUBLE CODE (DTC) CHECK

[Using scan tool]

1) Prepare generic scan tool (2) or SUZUKI scan tool (Tech-1).

2) With ignition switch OFF, connect it to data link connector (DLC)
(3) located on underside of instrument panel at driver’s seat side.

Special Tool

(A): SUZUKI scan tool

(B): Mass storage cartridge

(C):16/14 pin DLC cable (OBD- II adapter cable)

3) Turn ignition switch ON and confirm that MIL lights.

4) Read DTC and freeze frame data according to instructions dis-

played on scan tool and print them or write them down. Refer
to scan tool operator’s manual for further details.
If communication between scan tool and ECM (PCM) is not pos-
sible, check if scan tool is communicable by connecting it to
ECM (PCM) in another vehicle. If communication is possible in
this case, scan tool is good condition. Then check data link con-
nector and serial data line (circuit) in the vehicle with which com-
munication was not possible.

5) After completing the check, turn ignition switch off and discon-
nect scan tool from data link connector.

[Not using SUZUKI scan tool] (vehicle with monitor
connector)

1) Check malfunction indicator lamp referring to “Malfunction Indi-
cator Lamp Check” in this section.

2) With the ignition switch OFF position, disconnect SUZUKI scan
tool if connected and using service wire (1), ground diagnosis
switch terminal (2) in monitor coupler (3).

3) With the ignition switch ON position and leaving engine OFF,
read DTC from flashing pattern of malfunction indicator lamp.
Refer to “DIAGNOSTIC TROUBLE CODE TABLE".

If lamp remains ON, go to “Diagnostic Flow Table A-1".

NOTE:

e |[f abnormality or malfunction lies in two or more areas,

malfunction indicator lamp indicates applicable codes
three times each.
And flashing of these codes is repeated as long as diag-
nosis terminal is grounded and ignition switch is held at
ON position.

® Take a note of diagnostic trouble code indicated first.

4) After completing the check, turn the ignition switch OFF position
and disconnect service wire from monitor coupler.
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DIAGNOSTIC TROUBLE CODE (DTC) CLEARANCE

[Using scan tool]

1) With ignition switch OFF, connect generic scan tool or SUZUKI
scan tool (Tech-1) to data link connector (DLC).

2) Turn ignition switch ON.

3) Erase DTC according to instructions displayed on scan tool.
Freeze frame data is cleared with the DTC. Refer to scan tool
operator’s manual for further detalils.

4) After completing the clearance, turn ignition switch off and dis-
connect scan tool from data link connector.

NOTE:

DTC and freeze frame data stored in ECM (PCM) memory are

also cleared in following cases. Be careful not to clear them

before keeping their record.

® \When power to ECM (PCM) is cut off (by disconnecting bat-
tery cable, removing fuse or disconnecting ECM (PCM) con-
nectors)

® \When the same malfunction (DTC) is not detected again dur-
ing 40 engine warm-up cycles (refer to “Warm-Up Cycle” of
“ON-BOARD DIAGNOSTIC SYSTEM” in this section) (ve-
hicle without monitor connector)

[Not using SUZUKI scan tool]

1) Turn the ignition switch OFF position.

2) Disconnect battery negative cable for specified time below to
erase diagnostic trouble code stored in ECM memory and re-
connect it.

Time required to erase DTC:

Ambient Time to cut power to ECM
temperature
Over 0°C (32°F) 30 sec. or longer
Not specifiable.
Under 0°C (32°F) Select a place with higher
than 0°C (32°F) temperature.
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DIAGNOSTIC TROUBLE CODE (DTC) TABLE

MIL MIL
(vehicle (vehicle
bTC DETECTING ITEM DETI.ECTING CONDITI.ON without with
NO. (DTC will set when detecting:) . .
monitor monitor
connector | connector
Fo100 , o Sensor output too low o o
(No.34) | Mass air flow circuit 1 driving 1 driving
P0100 | malfunction . cycle cycle
Sensor output too high
(N0.33) P g
P0O110 . N .
] o Intake air temp. circuit low input . .
(No.25) | Intake air temp. circuit 1 driving 1 driving
P0110 | malfunction _ o cycle cycle
Intake air temp. circuit high input
(N0.23) P ghinp
P0115 . N .
) _ .| Engine coolant temp. circuit low input o o
(No.15) | Engine coolant temp. circuit 1 driving 1 driving
PO115 | malfunction Engine coolant temp. circuit high input cycle cycle
(No.14) g - ghinp
PO120 » o Throttle position circuit low input o o
(No.22) | Throttle position circuit 1 driving 1 driving
P0120 | malfunction . o cycle cycle
Throttle position circuit high input
(No.21) P ghinp
PO121 Throttle position circuit Poor performance of TP sensor 2 driving Not
performance problem cycles applicable
Min. output voltage of HO2S-1 is higher
0130 HO2S circuit malfunction than specification. 2 driving Not
(Bank 1 — Sensor 1) Max. output voltage of HO2S-1 is lower cycles applicable
than specification.
o Response time of HO2S-1 output voltage o
HO2S circuit slow response P . I . utput vottag 2 driving Not
P0133 between rich and lean is longer than .
(Bank 1 — Sensor 1) e cycles applicable
specification.
I f HO2S-1 fail - -
P0134 | HO2S (Bank 1 — Sensor 1) Output vo ta_\ge O. ©25-1 falls to_go . 2 driving 2 driving
. above specification (or HO2S-1 circuit
(N0.13) | no activity detected cycles cycles
open).
HO2S heater circuit Terminal voltage is lower than 2 drivin Not
P0135 | malfunction (Bank 1 — specification at heater OFF or it is higher . clesg apolicable
Sensor 1) at heater ON. y PP
Max. vol f HO2S-2 is | h
HO2S circuit malfunction ax.\./o tgge © : © S 'S owe.rt .an 2 driving Not
P0136 specification or its min. voltage is higher .
(Bank 1 — Sensor 2) e cycles applicable
than specification.
HO2S heater circuit Terminal voltage is lower than 2 drivin Not
P0141 | malfunction (Bank 1 — specification at heater OFF or it is higher . clesg applicable
Sensor 2) at heater ON. y PP
PO150 HO2S circuit malfunction Max. output voltage of HO2S-1 is lower 2 driving Not
(Bank 2 — Sensor 1) than specification. cycles applicable
. R ti f HO2S-1 output volt L
HO2S circuit slow response esponse. me of HO S output voltage 2 driving Not
P0153 between rich and lean is longer than )
(Bank 2 — Sensor 1) cycles applicable

specification.
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MIL MIL
(vehicle (vehicle
bTC DETECTING ITEM DETI.ECTING CONDITI.ON without with
NO. (DTC will set when detecting:) ) .
monitor monitor
connector | connector
Output voltage of HO2S-1 fails to go - -
P0154 | HO2S (Bank 2 — Sensor 1) ULtV g : ! .g . 2 driving 2 driving
L above specification (or HO2S-1 circuit
(No.26) | no activity detected cycles cycles
open).
HO2S heater circuit Terminal voltage is lower than 2 drivin Not
P0O155 | malfunction (Bank 2 — specification at heater OFF or it is higher g .
cycles applicable
Sensor 1) at heater ON.
o . Max. voltage of HO2S-2 is lower than -
HO2S circuit malfunction V .g . . 1S oW - 2 driving Not
P0156 specification or its min. voltage is higher .
(Bank 2 — Sensor 2) e cycles applicable
than specification.
HO2S heater circuit Terminal voltage is lower than 5 drivin Not
P0161 | malfunction (Bank 2 — specification at heater OFF or it is higher . clesg apolicable
Sensor 2) at heater ON (or heater circuit or short). y PP
Short term fuel trim or total fuel trim (short
Fuel system too lean and long terms added) is larger than 2 driving Not
P0O171 e e .
(Bank 1) specification for specified time or longer. cycles applicable
(Fuel trim toward rich side is large.)
Short term fuel trim or total fuel trim (short
Fuel system too rich and long term added) is smaller than 2 driving Not
P0172 e e .
(Bank 1) specification for specified time or longer. cycles applicable
(Fuel trim toward lean side is large.)
Short term fuel trim or total fuel trim (short
PO174 Fuel system too lean and long terms added) is larger than 2 driving Not
(Bank 2) specification for specified time or longer. cycles applicable
(Fuel trim toward rich side is large.)
Short term fuel trim or total fuel trim (short
Fuel system too rich and long term added) is smaller than 2 driving Not
P0O175 e e .
(Bank 2) specification for specified time or longer. cycles applicable
(Fuel trim toward lean side is large.)
MIL
P0300 | Random misfire detected flashing
P0301 | Cylinder 1 misfire detected | Misfire of such level as to cause during Not
P0302 | Cylinder 2 misfire detected | damage to three way catalyst misfire applicable
P0303 Cyl!nder 3 m!sf!re detected detection
P0304 | Cylinder 4 misfire detected Misfire of such level as (o deteriorat
P0O305 | Cylinder 5 misfire detected 'S. Ire. of such level as fo deteriorate 2 driving Not
. L emission but not to cause damage to )
P0306 | Cylinder 6 misfire detected cycles applicable
three way catalyst
P0335 Crankshaft position sensor | No signal for 2 sec. during engine 1 driving Not
circuit malfunction cranking cycle applicable
P0340 | Camshaft position sensor No sianal durina endine runnin 1 driving 1 driving
(N0.42) | circuit malfunction g geng g- cycle cycle
P0400 Exhaust gas .reC|rcuIat|on Excessive or insufficient EGR flow. 2 driving NOt
flow malfunction detected cycles applicable
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MIL MIL
(vehicle (vehicle
bTC DETECTING ITEM DETI.ECTING CONDITI.ON without with
NO. (DTC will set when detecting:) ) .
monitor monitor
connector | connector
Output waveforms of HO2S-1 and
- HO2S-2 are similar. o
Catalyst system efficiency ) i 2 driving Not
P0420 below threshold (Bank 1) (Time from output voltage change of cycles applicable
HO2S-1 to that of HO2S-2 is shorter than y PP
specification.)
Output waveforms of HO2S-1 and
- HO2S-2 are similar. -
Catalyst system efficiency . 2 driving Not
P0430 below threshold (Bank 2) (Time from output voltage change of cycles applicable
HO2S-1 to that of HO2S-2 is shorter than y PP
specification.)
P0443 Purge control valve circuit Purge control valve circuit is open or 2 driving Not
malfunction shorted to ground. cycles applicable
P0460 | Fuel level sensor high input qul level sensor circuit open 2 driving Not
(high voltage). cycles applicable
P0O500 | Vehicle speed sensor No signal while running in “D” range or 1 driving 1 driving
(No.24) | malfunction during fuel cut at decelerating. cycle cycle
P0505 \dle cont.rol system No closed signal to IAC valve is detected. 2 driving 1 driving
malfunction cycles cycle
P0601 | Internal control module Data write error (or check sum error) 1 driving Not
(No.71) | memory check sum error when written into ECM cycle applicable
Manifold absolute Manlfolq abgolute pressure sensor ogtput N
o voltage is higher or lower than specified | 2 driving Not
P1408 | pressure sensor circuit o .
. value (or sensor circuit shorted to ground cycles applicable
malfunction
or open).
. Barometric pressure is lower or higher - o
Barometric pressure sensor e 1 driving 1 driving
P1450 o . than specification (or sensor
circuit malfunction . cycle cycle
malfunction).
Difference between manifold absolute
. pressure (MAP sensor value) and o
Barometric pressure sensor . . 2 driving Not
P1451 barometric pressure (barometric .
performance problem . cycles applicable
pressure sensor value) is larger than
specification during cranking.
. o Starter signal is not inputted from engine -
Starter signal circuit . g . P . g 2 driving Not
P1500 . cranking till its start and after or it is always .
malfunction . cycles applicable
inputted.
P1510 ECM ba(_:kup power source No backup power after starting engine. 1 driving '\.IOt
malfunction cycle applicable
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DTC DETECTING CONDITION
DETECTING ITEM ) . MIL
NO. (DTC will set when detecting:)
P0O705 Transmission range circuit
(No.72) malfunction
P0O715 Input/turbine speed sensor
(No.76) circuit malfunction
P0720 . - .
A/T VSS signal circuit malfunction
(N0.75) g
PO741 Torque converter clutch circuit
performance or stuck off
P0743
<N0.65> Torque converter clutch circuit electrical
No0.66
Shift solenoid A (#1) performance or Refer to Section 7B1
P0O751
stuck off
P0753
<N0.61> Shift solenoid A (#1) electrical
No0.62
PO756 Shift solenoid B (#2) performance or
stuck off
P0O758
<N0.63> Shift solenoid B (#2) electrical
No.64
P1875 4WD |OV\{ switch circuit
malfunction
#*P1620 .
ECU code not registered
(No.84) g
*P1621 NO ECU code transmitted from
(No.83) Immobilizer Control Module ,
<P1622 Refer to Section 8G
Fault in ECM
(No.82)
*P1623
ECU code not matched
(No.81)
NOTE:

e For () marked No. in DTC column, it is used for vehicle with monitor connector.
® DTC No0.12 appears when none of the other codes is identified.

® \\ith the generic scan tool, only star (

¥) marked data in the above table can not be read.
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FAIL-SAFE TABLE
When any of the following DTCs is detected, ECM enters fall-safe mode as long as malfunction continues to exist

but that mode is canceled when ECM detects normal condition after that.

DTC FAIL SAFE MODE REACTIVATION
NO. TROUBLE AREA FAIL SAFE OPERATION CONDITION

P0100 | MAF SENSOR Injector drive time (fuel injection vol- | Detected value of MAF sensor

(No.33, ume) is determined according to | output voltage is 0.3 V min. and

34) throttle valve operating (idle position | 5.0 V max.

or not).

P0110 | IAT SENSOR ENGINE control is performed on the | Detected value of IAT sensor output

(No.23, basis of 40°C intake air temp. voltage is 0.16 V min. and 5.00 V

25) max.

P0115 | ECT SENSOR ® ENGINE control is performed on Detected value of ECT sensor

(No.14, the basis of 80°C engine coolant | output voltage is 0.16 V min.

15) temp. and 5.00 V max.

® A/T control is performed on the
basis of 31°C engine coolant
temp.

P0120 | TP SENSOR ® ENGINE control is performed on Detected value of TP sensor

(No.21, the basis of 8 deg. throttle opening. | output voltage is 0.10 V min. and

22) ® A/T control is performed on the 4.80 V max.

basis of 0 % throttle position.
P0500 | VEHICLE SPEED ENGINE control is performed on the | Vehicle speed sensor signal is
(No.24) [ SENSOR basis of 10 km/h vehicle speed. detected.
And air flow at IAC valve is limited.

P0O705 | TR SWITCH A/T control is performed in priority | Single signal is inputted.

order of L, 2, N, D and R when more
than one of R, D, N, 2 and L signals
are inputted simultaneously.

P0720 | OUTPUT SPEED A/T control is performed by using Detected vehicle speed signal is 10
SENSOR CIRCUIT signal from VSS. km/h (6 mph) or more.
MALFUNCTION

P0O753 | SHIFT SOLENOID SHIFT SOLENOID #1 : OFF Monitor signal ON is detected
A (#1) SHIFT SOLENOID #2 : ON when solenoid A (#1) is ON and

TCC SOLENOID : OFF monitor signal OFF is detected
when it is OFF.

P0O758 | SHIFT SOLENOID SHIFT SOLENOID #1 : OFF Monitor signal ON is detected
B (#2) SHIFT SOLENOID #2 : OFF when solenoid B (#2) is ON and

TCC SOLENOID : OFF monitor signal OFF is detected
when it is OFF.

P0743 | TCC (LOCK-UP) TCC (Lock-up) solenoid OFF Monitor signal ON is detected
SOLENOID when TCC control solenoid is ON

and monitor signal OFF is detected
when it is OFF.
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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 condition,
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 below table that can be checked by the scan tool are those output from ECM (PCM) as Com-
mands and there may be cases where the engine or actuator is not operating (in the condition) as indicated by the
scan tool. Be sure to use the timing light to check the ignition timing.

NOTE:

® For asterisk ( >k) marked item in OTHER column, item can be read only SUZUKI scan tool.

® \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.

NORMAL CONDITION/

SCAN TOOL DATA CONDITION REFERENCE VALUE OTHER
COQLANT TEMP. At specified idle speed after warming up. 80— 100°C (176 — 212°F)
(Engine Coolant Temp.)

INTAKE AIR TEMP. At specified idle speed after warming up. Environmental +20°c< +36°F>
temp. -5°C \ -9°F
DESIRE IDLE At idling with no load Without monitor connector 675 rpm
(Desired Idle Speed) after warming up. With monitor connector 750 rpm g
CLOSED THROT POS Ignition Accelerator pedal released. ON
(Closed Throttle Position) switch ON Accelerator pedal depressed. OFF x
IAC FLOW DUTY At specified idle speed after warming up. 10-50 %
ENGINE SPEED At idling with no load after warming up. Desired idle speed =
50 rpm

SHORT FT B1 At specified idle speed after warming up. -20 ~ +20%
(Short Term Fuel Trim) -15 ~ +15%
SHORT FT B2 At specified idle speed after warming up.
(Short Term Fuel Trim) P g o —15~ 5%
LONG FT B1 At specified idle speed after warming up.
(Long Term Fuel Trim) P P o —15 -~ +15%
LONG FT B2 At specified idle speed after warning up.
(Long Term Full Trim) P P . —15 -~ +15%
IGNITION ADVANCE At specified idle speed with | Without monitor connector 6 — 12 deg.

no load after warming up. | wijth monitor connector 10 — 16 deg.
BATTERY VOLTAGE Ignition switch ON/engine stopped 10-14V *k
MAF (Mass Air Flow Rate) | At specified idle speed with no load after warming up. 25~ 4.649ls

0.20 ~ 0.53 Ib/min.
At 2500 r/min. with no load after warming up. 8.2 ~ 15.0gm/s
0.66 ~ 1.32 Ib/min.

INJ PULSE WIDTH B1 At specified idle speed with no load after warming up. 2.0 ~ 3.4 msec
(FuelInjection Pulse Width) | At 2500 r/min. with no load after warming up. 2.0 ~ 3.4 msec "
INJ PULSE WIDTH B2 At specified idle speed with no load after warming up. 2.0 ~ 3.4 msec %

At 2500 r/min. with no load after warming up. 2.0 ~ 3.4 msec
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NORMAL CONDITION/

SCAN TOOL DATA CONDITION OTHER
REFERENCE VALUE
THROTTLE POS Ignition switch Accelerator pedal released. 10 =5 %
(Absolute Throttle Position) ON/warmed up
engine stopped. Accelerator pedal depressed fully. 80 = 10 %
TP SENSOR VOLT Ignition switch Accelerator pedal released. 0.35 ~ 0.65 V
(TP Sensor Output Voltage) ON/warmed up sk
engine stopped. Accelerator pedal depressed fully. 3.0 ~ 3.8V
OXYGEN SENSOR B1 S1 At specified idle speed after warming up.
0.05 ~ 0.95V
(HO2S1 Output Voltage)
OXYGEN SENSOR B1 S2 When engine is running at 2000 r/min. for 3 min or longer 0.05 — 0.95V
(HO2S2 Output Voltage) after warming up. ' '
OXYGEN SENSOR B2 S1 When engine is running at 2000 r/min. for 3 min or longer 0.05 — 0.95V
(HO2S2 Output Voltage) after warming up. ' '
OXYGEN SENSOR B2 S2 When engine is running at 2000 r/min. for 3 min or longer 0.05 — 0.95V
(HO2S2 Output Voltage) after warming up. ' '
FUEL SYSTEM B1 At specified idle speed after warming up. Closed s«
(Fuel System Status)
FUEL SYSTEM B2 At specified idle speed after warming up.
Closed
(Fuel System Status)
CALC LOAD At specified idle speed with no load after warming up. 1.8 ~38%
(Calculated Load Value) At 2500 r/min with no load after warming up. 6.0 ~ 11.5%
TOTAL FUEL TRIM B1 At specified idle speed after warming up. -30 ~ +30 % >k
TOTAL FUEL TRIM B2 At specified idle speed after warming up. -30 ~ +30%
MAP At specified idle speed after warming up. 25 ~ 35 kPa
CANIST PRG DUTY At specified idle speed after warming up.
(EVAP Canister Purge Flow 0~10% >k
Duty)
Vehicle Speed At stop. 0 km/h OMPH
FUEL CUT When engine is at fuel cut condition. ON -
Other than fuel cut condition. OFF
EGR VALVE At specified idle speed after warming up. 0%
PSP SWITCH Engine running at idle speed and steering wheel at
. . . " OFF
(if equipped) straightahead position. x
Engine running at idle speed and steering wheel ON
turned to the right or left as far as it stops.
A/C SWITCH When A/C not operating. OFF .
(if equipped) When A/C operating. ON
PNP SIGNAL (Transmission Ignition switch Selector lever in “P” or “N” position P/N Range
Range Switch) A/T only ON Selector lever in “R”, “D”, “2” or “L” %k
L D Range
position
FUEL TANK LEVEL Ignition switch ON 0 ~ 100 % >k




ENGINE (H25 ENGINE) 6-1-29

SCAN TOOL DATA CONDITION NORMAL CONDITION/ |OTHER
REFERENCE VALUE

ELECTRIC LOAD Ignition ON, small light OFF OFF >
Ignition switch ON, small light ON ON >k

VSS (for 4-AIT At stop.

(Vehif:le Speed) Sensor) i Okm/h 0 MPH )

GEAR POSITION (for 4-A/T) Ignition switch ON, selector lever is shifted at“R”, “D”, “2” 1st sk
or “L” range and vehicle stops.

THROT POS LEVEL “0”(aboutidle position), “1”,“2",“3",“4” *5" “6" or “7” (about full open) appears according *k

(Throttle Position Level for 4-A/T) | to throttle valve opening.

SHIFT SOL #1 (A) Ignition switch ON sk

CON (Shift Solenoid #*1 Com-

Selector lever is shifted at “P”, “R”, “N”, “D”, “2” or “L”

mand Signal) range. ON
MON (Shift Solenoid #1 Monitor) | Vehicle stops.
SHIFT SOL #2 (B) Ignition switch ON *k
CON (Shift Solenoid #2 Com- | Selector lever is shifted at “P”, “R”, “N”, “D”, “2" or “L" OFF
mand Signal) range.
MON (Shift Solenoid #2 Monitor) | Vehicle stops.
TCC SOL Ignition switch ON *k
CON (Torque Converter Clutch | Selector lever is shifted at “P”, “R", “N”, “D”, “2” or “L”
Solenoid Command Signal) range. OFF
MON (Torque Converter Clutch | Vehicle stops.
Solenoid Monitor)
TRANS RANGE Ignition switch ON, selector lever is at “R”, “N”, “D”, “2" sk
or “L" range. R,N,D,2orL
BRAKE SW Ignition switch ON, brake pedal is released. OFF *k
(Brake, Stop Lamp, Switch) Ignition switch ON, brake pedal is depressed. ON
O/D OFF SW Ignition switch ON, overdrive cut switch OFF OFF sk
(Overdrive Cut Switch) Ignition switch ON, overdrive cut switch ON ON
MODE SELECT SW Ignition switch ON, P/N change switch is at normal posi- *k
(Power/Normal Change tion. NORMAL
Switch) ligi)nnl'.uon switch ON, P/N change switch is at power posi- POWER
4WD-L SW Ignition switch ON, transfer lever is shifted at “4H" or OFF >k
(4WD Low Switch) “2H" position.
Ignition switch ON, transfer lever is shifted at “4L" posi- ON
tion.
O/D & TCC OFF SIG Ignition switch ON, vehicle stops. OFF >k
BLOWER FAN Ignition switch ON, blower fan switch OFF OFF
Ignition switch ON, blower fan switch ON ON
A/C CONDENSER FAN A/C is not operated. OFF
A/C is operated. ON
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SCAN TOOL DATA DEFINITIONS
COOLANT TEMP (ENGINE COOLANT TEMP,,
°C/°F)

It is detected by engine coolant temp. sensor.

INTAKE AIR TEMP (°C/°F)
It is detected by intake air temp. sensor.

DESIRE IDLE (DESIRED IDLE SPEED RPM)
The desired idle speed is an ECM (PCM) internal pa-
rameter which indicates the ECM (PCM) requested idle.
If the engine is not running, the number is not valid.

CLOSED THROT POS (CLOSED THROTTLE
POSITION ON/OFF)

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

IAC FLOW DUTY (%)

This parameter indicates ON (valve open) time rate
within a certain set cycle of IAC valve which controls
bypass air flow.

ENGINE SPEED (RPM)
Itis computed by reference pulses from the Camshaft
Position Sensor.

SHORT FT B1 (SHORT TERM FUEL TRIM BANK

1, %

SHO)RT FT B2 (SHORT TERM FUEL TRIM BANK

2, %)

Short term fuel trim value represents short term
corrections to the air/fuel mixture computation. A val-
ue of 0 indicates no correction, a value greater than
0 means an enrichment correction, and a value less
than 0 implies an enleanment correction.

LONG FT B1 (LONG TERM FUEL TRIM BANK 1,
%)

LONG FT B2 (LONG TERM FUEL TRIM BANK 2,
%)

Long term fuel trim value represents long term correc-
tions to the air/fuel mixture computation. A value of 0
indicates no correction, a value greater than 0 means
an enrichment correction, and a value less than 0 im-
plies an enleanment correction.

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

Ignition timing of No.1 cylinder is commanded by
ECM (PCM). The actual ignition timing should be
checked by using the timing light.

BATTERY VOLTAGE (V)
This parameter indicates battery positive voltage in-
putted from main relay to ECM (PCM).

MAF (MASS AIR FLOW RATE, g/s, Ib/min.)
It represents total mass of air entering intake manifold
which is measured by mass air flow sensor.

INJ PULSE WIDTH B1 (FUEL INJECTION
PULSE WIDTH BANK 1, msec)
INJ PULSE WIDTH B2 (FUEL INJECTION
PULSE WIDTH BANK 2, msec)

This parameter indicates time of the injector drive
(valve opening) pulse which is output from ECM
(PCM).

THROTTLE POS (ABSOLUTE THROTTLE
POSITION, %)

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

TP SENSOR VOLT (TP SENSOR OUTPUT
VOLTAGE, V)

Throttle Position Sensor reading provides throttle
valve opening information in the from of voltage.

OXYGEN SENSOR B1 S1 (HO2S BANK 1
SENSOR 1 OUTPUT VOLTAGE, V)
OXYGEN SENSOR B2 S1 (HO2S BANK 2
SENSOR 1 OUTPUT VOLTAGE, V)

It indicates output voltage of HO2S SENSOR 1
installed on exhaust manifold (pre-catalyst).

OXYGEN SENSOR B1 S2 (HO2S BANK 1
SENSOR 2 OUTPUT VOLTAGE, V)
OXYGEN SENSOR B1 S2 (HO2S BANK 2
SENSOR 2 OUTPUT VOLTAGE, V)

It indicates output voltage of HO2S SENSOR 2
installed on exhaust pipe (post-catalyst). It is used to
detect catalyst deterioration.
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FUEL SYSTEM B1 (FUEL SYSTEM BANK 1
STATUS)
FUEL SYSTEM B2 (FUEL SYSTEM BANK 2
STATUS)

Air/fuel ratio feedback loop status displayed as one
of the followings.

OPEN: Open loop-has not yet satisfied conditions to
go closed loop.

CLOSED: Closed loop-using oxygen sensor(s) as
feedback for fuel control.

OPEN-DRIVE COND: Open loop due to driving
conditions (Power enrichment, etc.).

OPEN SYS FAULT: Open loop due to detected sys-
tem fault.

CLOSED-ONE 02S: Closed loop, but fault with at
least one oxygen sensor-may be using single oxygen
sensor for fuel control.

CALC LOAD (CALCULATED LOAD VALUE, %)
Engine load displayed as a percentage of maximum
possible load. Value is calculated mathematically us-
ing the formula: actual (current) intake air volume +
maximum possible intake air volume x 100%.

TOTAL FUEL TRIM (%)

The value of total fuel trim is obtained by putting val-
ues of short term fuel trim and long term fuel trim to-
gether. This value indicates how much correction is
necessary to keep the air/fuel mixture stoichiomet-
rical.

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

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

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

FUEL CUT (ON/OFF)

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

OFF: Fuel not being cut.

MAP (MANIFOLD ABSOLUTE PRESSURE,
mmHg, kPa)

This parameter indicates the pressure in the intake
manifold absolute pressure.

EGR VALVE (%)
This parameter indicates opening rate of EGR valve
which controls the amount of EGR flow.

A/C SWITCH (ON/OFF)

ON: Command for operation being output from A/C
amplifier to compressor.

OFF: Command for operation not being output.

PSP SWITCH (ON/OFF)

ON: PSP switch detects P/S operation. (high PS
pressure)

OFF: PSP switch not detects P/S operation.

PNP SIGNAL (TRANSMISSION RANGE
SWITCH, P/N or D range)

Whether the transmission range switch (P/N position
switch) at P or N range or at R, D, 2 or L range is dis-
played. Ifat P or Nrange, “P/N range”is displayed and
ifat R, D, 2 or L range, “D range” is displayed.

FUEL TANK LEVEL (%)

This parameter indicates approximate fuel levelin the
fueltank. As the detectable range of the fuel level sen-
sor 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.

ELECTRIC LOAD (ON/OFF)

ON: Small light switch ON or rear window defogger
switch ON.

OFF: Small light switch OFF and rear window defog-
ger switch OFF.

VSS (4-A/T) (km/h, MPH)
It is computed by using pulse signals from vehicle
speed sensor on 4-speed automatic transmission.
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GEAR POSITION (1ST, 2ND, 3RD or 4TH)

The gear position is determined on the basis of the
command state signals generated from PCM to shift
solenoids A and B (1 and #2) and displayed as shown
in the table below.

SOLENOID PCM COMMAND
DISPLAY SHIFT SOLENOID-A| SHIFT SOLENOID-B
1ST ON OFF
2ND ON ON
3RD OFF ON
4TH OFF OFF

THROT POS LEVEL (THROTTLE POSITION
LEVEL FOR 4-A/T, *0", “1",“2", 3", “*4" “5" *6”

or “7")

This parameter indicates which level (zone) the
throttle valve opening is in.

The throttle opening is divided into 8 levels (zones)
from “0” (about idle position) to “7” (about full open)
and signals are assigned to each opening level
(zone). PCM controls the automatic gear change of
the automatic transmission by using these signals ac-
cording to the signal from the TP sensor.

SHIFT SOL #1 CON/MON (SHIFT SOLENOID #1,
A COMMAND/MONITOR, ON/OFF)

CON-ON: ON command being output to shift sole-
noid #1, A.

CON-OFF: ON command not being output.

MON-ON: Electricity being passed to shift solenoid
#1, A

MON-OFF: Electricity not being passed.

SHIFT SOL #2 CON/MON (SHIFT SOLENOID #2,
B COMMAND/MONITOR, ON/OFF)

CON-ON: ON command being output to shift sole-
noid #2, B.

CON-OFF: ON command not being output.

MON-ON: Electricity being passed to shift solenoid
#2, B.

MON-OFF: Electricity not being passed.

TCC SOL CON/MON (TORQUE CONVERTER

CLUTCH SOLENOID COMMAND/MONITOR,
ON/OFF)

CON-ON: ON command being output to TCC sole-
noid.

CON-OFF: ON command not being output.

MON-ON: Electricity being passed to TCC solenoid.

MON-OFF: Electricity not being passed.

TRANS RANGE (TRANSMISSION RANGE, R, N,
D,2orlL)

Itindicates transmission range according to transmis-
sion range switch signal.

BRAKE SW (BRAKE, STOP LAMP, SWITCH,
ON/OFF)

OFF: Brake pedal is released.
ON: Brake pedal is depressed.

O/D OFF SW (OVERDRIVE CUT SWITCH, ON/
OFF)

OFF: Overdrive cut switch OFF.
ON: Overdrive cut switch ON.

MODE SELECT SW (POWER/NORMAL
CHANGE SWITCH, POWER/NORMAL)

POWER: Switch button is at POWER position.
NORMAL: Switch button is at NORMAL position.

AWD-L SW (4WD-LOW SWITCH, ON/OFF)
ON: Transfer lever is shifted to 4L position.
OFF: Transfer lever is shifted to 4H or 2H position.

BLOWER FAN (ON/OFF)
ON: Blower fan switch ON.
OFF: Blower fan switch OFF.

A/C CONDENSER FAN (A/C CONDENSER FAN
RELAY, ON/OFF)

ON: A/C condenser fan is operated.
OFF: A/C condenser is not operated.
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ENGINE DIAGNOSIS TABLE

Perform troubleshooting referring to following table when ECM (PCM) has detected no DTC and no abnormality
has been found in visual inspection and engine basic inspection previously.

Condition

Possible Cause

Reference Item

Hard starting
(Engine cranks OK.)

Engine and emission control system
out of order.
® Faulty idle air control system

® Faulty ECT sensor or MAF sensor

e Faulty ECM (PCM)

Low compression.

® Faulty hydraulic valve lash adjuster

® Compression leak from valve seat

@ Sticky valve stem

® \Weak or damaged valve springs

® Compression leak at cylinder head
gasket

@ Sticking or damaged piston ring

® \Worn piston, ring or cylinder

Others
e Malfunctioning PCV valve

DTC P0505 Diag. Flow Table in this
section.

ECT sensor or MAF sensor in Engine
and Emission Control System
section.

Inspection of ECM (PCM) and its
circuit in this section.

Compression check in Engine
Mechanical section.

Valve lash adjuster in Engine
Mechanical section.

Valves inspection in Engine
Mechanical section.

Valves inspection in Engine
Mechanical section.

Valves spring inspection in Engine
Mechanical section.

Cylinder head inspection in Engine
Mechanical section.

Piston ring inspection in Engine
Mechanical section.

Cylinders, pistons and piston rings
inspection in Engine Mechanical
section.

PCV system inspection in Engine and
Emission Control System section.

Engine has no power

Engine overheating.

Ignition system out of order.
® Defective spark plug

@ Faulty ignition coil with ignitor

Fuel system out of order.

® Fuel pressure out of specification
— Dirty fuel filter
— Dirty or clogged fuel hose or pipe
— Malfunctioning fuel pressure regulator
— Malfunctioning fuel pump

Engine and emission control system

out of order.

e Maladjusted TP sensor installation
angle

® Faulty EGR system

® Faulty injector

® Faulty TP sensor, ECT sensor or
MAF sensor

e Faulty ECM (PCM)

Low compression.

Others
® Dragging brakes
® Slipping clutch

Refer to “Overheating” section.

Spark plugs in Ignition System
section.
Ignition coil in Ignition System
section.

Diag. Flow Table B-3 in this section.

TP sensor in Engine and Emission
Control System section.

DTC P0400 Diag. Flow Table in this
section.

Fuel injector in Engine and Emission
Control System section.

TP sensor, ECT sensor or MAF
sensor in Engine and Emission
Control System section.

Inspection of ECM (PCM) and its
circuit in this section.

Previously outlined.

Diagnosis in BRAKES section.
Diagnosis in Clutch section.
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Condition

Possible Cause

Reference Item

Improper engine

idling or engine fails

to idle

Ignition system out of order.
® Faulty spark plug

® Faulty ignition coil with ignitor

Fuel system out of order.

® Fuel pressure out of specification

Engine overheating.

Engine and emission control system

out of order.

e Maladjusted TP sensor installation
angle if adjustable

® Faulty idle air control system

® Faulty evaporative emission control
system
® Faulty EGR system

® Faulty injector

e Faulty ECT sensor, TP sensor or
MAF sensor

® Faulty ECM (PCM)

Low compression

Others
e Malfunctioning PCV valve

Spark plugs in Ignition System
section.
Ignition coil in Ignition System
section.

Diag. Flow Table B-3 in this section.
Refer to “Overheating” section.

TP sensor in Engine and Emission
Control System section.

DTC P0505 Diag. Flow Table in this
section.

EVAP control system in Engine and
Emission Control System section.
DTC P0400 Diag. Flow Table in this
section.

Fuelinjectionin Engine and Emission
Control System section.

ECT sensor, TP sensor or MAF
sensor in Engine and Emission
Control System section.

Inspection of ECM (PCM) and its
circuit in this section.

Previously outlined.

PCV system inspection in Engine and
Emission Control System section.

Engine hesitates
(Momentary lack of

response as the
accelerator is
depressed.

Can occur at all
vehicle speeds.

Ignition System out of order.

® Spark plug faulty or plug gap as out of
adjustment

Fuel system out of order.

® Fuel pressure out of specification
— Clogged fuel filter
— Faulty fuel pressure regulator

Spark plugs in Ignition System
section.

Diag. Flow Table B-3 in this section.

Usually most severe
when first trying to
make the vehicle move,
as from a stop sign.)

® Clogged fuel filter, hose or pipe
Engine overheating

Engine and emission control system out
of order.

Refer to “Overheating” section.

® Faulty EGR system
® Faulty injector

® Faulty TP sensor, ECT sensor or MAF
sensor

e Faulty ECM (PCM)

Low compression

DTC P0440 Diag. Flow Table in this
section.

Fuel injector in Engine and Emission
Control System section.

TP sensor, ECT sensor or MAF
sensor in Engine and Emission
Control System section.

Inspection of ECM (PCM) and its
circuit in this section.

Previously outlined.
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Condition

Possible Cause

Reference Item

Surges

(Engine power variation
under steady throttle or
cruise.

Feels like the vehicle
speeds up and down
with no change in the
accelerator pedal.)

Ignition system out of order.

® Defective spark plug (excess carbon
deposits, improper gap, and burned
electrodes, etc.)

Fuel system out of order.

® Variable fuel pressure
— Clogged fuel filter
— Kinky or damaged fuel hose and line
— Faulty fuel pressure regulator

Engine and emission control system out

of order.

® Faulty EGR system

® Faulty MAF sensor
® Faulty injector

e Faulty ECM (PCM)

Spark plugs in Ignition System
section.

Diag. Flow Table B-3 in this section.

DTC P0400 Diag. Flow Table in this
section.

MAF sensor in Engine and Emission
Control System section.

Fuel injector in Engine and Emission
Control System section.

Inspection of ECM (PCM) and its
circuit in this section.

Excessive detonation
(The engine makes
sharp metallic knocks
that change with throttle
opening.

Sounds like pop corn
popping.)

Engine overheating

Ignition system out of order.
® Faulty spark plug

® I[mproper ignition timing

Fuel system out of order.
® Clogged fuel filter and fuel lines

Engine and emission control system
out of order.

® Faulty EGR system

® Faulty ECT sensor or MAF sensor

® Faulty injector
® Faulty ECM (PCM)
Others

® Excessive combustion chamber
deposits

Refer to “Overheating” section.

Spark plugs in Ignition System
section.

Ignition timing in Ignition System
section.

Fuel pressure check in Engine and
Emission Control System section.

DTC P0400 Diag. Flow Table in this
section.

ECT sensor or MAF sensor in Engine
and Emission Control System
section.

Fuel injector in Engine and Emission
Control System section.

Inspection of ECM (PCM) and its
circuit in this section.

Piston and cylinder head cleaning in
Engine Mechanical section.
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Condition

Possible Cause

Reference Item

Overheating

® |[noperative thermostat

® Poor water pump performance
® Clogged or leaky radiator

® I[mproper engine oil grade

® Clogged oil filter or oil strainer
® Poor oil pump performance

® Dragging brakes

® Slipping clutch
® Blown cylinder head gasket

Thermostat in Engine Cooling
section.

Water pump in Engine Cooling
section.

Radiator in Engine Cooling section.
Engine oil and oil filter change in
Maintenance and Lubrication
section.

Oil pressure check in Engine
Mechanical section.

Oil pressure check in Engine
Mechanical section.

Diagnosis in BRAKES section.
Diagnosis in Clutch section.
Cylinder head inspection in Engine
Mechanical section.

Poor gasoline
mileage

Ignition system out of order.

® Faulty spark plug (improper gap, heavy
deposits, and burned electrodes, etc.)

Engine and emission control system out

of order.

® Fuel pressure out of specification

® Faulty TP sensor, ECT sensor or MAF
sensor

® Faulty EGR system
® Faulty injector
® Faulty ECM (PCM)

Low compression

Others
® Poor valve seating

® Dragging brakes
@ Slipping clutch
® Thermostat out of order

® I[mproper tire pressure

Spark plugs in Ignition System
section.

Diag. Flow Table B-3 in this section.
TP sensor, ECT sensor or MAF
sensor in Engine and Emission
Control System section.

DTC P0400 Diag. Flow Table in this
section.

Fuel injector in Engine and Emission
Control System section.

Inspection of ECM (PCM) and its
circuit in this section.

Previously outlined.

Valves inspection in Engine
Mechanical section.
Diagnosis in Brake section.
Diagnosis in Clutch section.
Thermostat in Engine Cooling
section.

Excessive engine oil
consumption

Oil entering combustion chamber
® Sticky piston ring

® \Worn piston and cylinder

@ \Worn piston ring groove and ring
® Improper location of piston ring gap
e \Worn or damaged valve stem seal

e \Worn valve stem

Piston cleaning in Engine
Mechanical section.

Cylinders, pistons and piston rings
inspection in Engine Mechanical
section.

Pistons and piston rings inspection in
Engine Mechanical section.
Pistons installation in Engine
Mechanical section.

Valves and cylinder head in Engine
Mechanical section.

Valves inspection in Engine
Mechanical section.
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Condition

Possible Cause

Reference Item

Low oil pressure

® I[mproper oil viscosity

e Malfunctioning oil pressure switch

® Clogged oil strainer

® Functional deterioration of oil pump

e \Worn oil pump relief valve

® Excessive clearance in various sliding

parts

Engine oil and oil filter change
in Maintenance and Lubrication
section.

Oil pressure switch inspection in
BODY ELECTRICAL SYSTEM
section.

Qil pan and oil pump strainer
cleaning in Engine Mechanical
section.

Oil pump in Engine Mechanical
section.

Oil pump in Engine Mechanical
section.

Engine noise

Note: Before checking

the mechanical noise,

make sure that:

® [gnition timing is
properly adjusted.

® Specified spark plug
is used.

@ Specified fuel is used.

Valve noise
® Faulty hydraulic valve lash adjuster

e \Worn valve stem and guide

® \Weak or broken valve spring
® \Warped or bent valve

® | oose camshaft housing bolts

Piston, ring and cylinder noise
e \Worn piston, ring and cylinder bore

Connecting rod noise
e \Worn crankpin bearing

® \Worn crankpin

® [ oose connecting rod nuts

® L ow oil pressure

Crankshaft noise

® L ow oil pressure

e \Worn crankshaft journal bearing

e \Worn crankshaft journal
® Loose lower crankcase

(bearing cap) bolts
® Excessive crankshaft thrust play

Hydraulic valve lash adjuster in
Engine Mechanical section.
Valves inspection in Engine
Mechanical section.

Valve springs inspection in Engine
Mechanical section.

Valves inspection in Engine
Mechanical section.

Camshafts in Engine Mechanical
section.

Pistons and cylinders inspection in
Engine Mechanical section.

Crankpin and connecting rod
bearing inspection in Engine
Mechanical section.

Crankpin and connecting rod
bearing inspection in Engine
Mechanical section.

Connecting rod installation in Engine
Mechanical section.

Previously outlined.

Previously outlined.

Crankshaft and bearing inspection in
Engine Mechanical section.
Crankshaft and bearing inspection in
Engine Mechanical section.
Crankshaft installation in Engine
Mechanical section.

Crankshatft inspection in Engine
Mechanical section.
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ECM (PCM) SUBSTITUTION

When substituting a known-good ECM (PCM), check for following

conditions. Neglecting this check may cause damage to known-

good ECM (PCM).

— Resistance value of all relays, actuators is as specified respec-
tively.

— MAF sensor, MAP sensor, TP sensor and fuel tank pressure sen-
sor are in good condition and none of power circuits of these sen-
sors is shorted to ground.

INSPECTION OF ECM (PCM) AND ITS CIRCUITS
ECM (PCM) and its circuits can be checked at ECM (PCM) wiring
couplers by measuring voltage and resistance.

CAUTION:

ECM (PCM) cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or ohmmeter to ECM (PCM) with
couplers disconnected from it.

VOLTAGE CHECK

1) Remove ECM (PCM) cover from bracket referring to “ECM
(PCM) REMOVAL".

2) Check voltage at each terminal of couplers connected.

NOTE:

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

1. Glove box
2. Engine ground

E61 C51-3 C5141 C51-2
1
817 o Ts — g 6|5 g 4|3 21
[t 413 201 4 [ ] 312 |1 \><< 716154 B :_121
2 | D
322212019151716151413121110g‘7‘5151413121110987‘3‘21110987551915171615141312111098
3534 33§32 |31 {30 29|28(27 |26 25|241|26 {25 24 (23|22 |21 20 (19 (18 {|20([ 19 18{17(16 15(14{| 28|27 26|25|24 23|22 21{20
P 1. ECM (PCM)
2. Connector (viewed from harness side)
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TERMINAL | CIRCUIT NORMAL VOLTAGE CONDITION
0_25V For 3 sec. after ignition switch ON or while engine
' running.
E61-1 Fuel pump relay —— - - -
After 3 sec. from ignition switch ON with engine
10-14V
stopped.
E61-2 _ _ _
E61-3 _
E61-4 Tachometer 0-08V Ignition switch ON, engine stops.
E615 A/C condenser fan motor relay 10-14V Ignition switch ON.
(if equipped) 0-25V A/C condenser fan motor ON.
E61-6 _— D D
For 4 sec. after ignition switch ON, overdrive cut
0-25V .
switch ON.
E61-7 “O/D OFF" lamp (A/T VEHICLE) — - -
After 4 sec. from ignition switch ON and overdrive cut
10-14V .
switch OFF.
) 10-14V Ignition switch OFF.
E61-8 Main relay — -
0-2V Ignition switch ON.
0_1V For 4 sec. after ignition switch ON, P/N change switch
E61-9 Power/Normal change switch in POWER mode
(A/T VEHICLE) Ignition switch ON, P/N change switch: NORMAL
10-14V
mode
Ignition switch ON, P/N change switch: POWER
0-25V mode
E61-10 “POWER” lamp (A/T VEHICLE) — - -
Ignition switch ON, P/N change switch: NORMAL
10-14V
mode
E61-11 S e
0.7-55V . .
E61-12 Fuel level sensor Ignition switch ON.
uetiev (Full) (Empty) | 9ntonsw!
) 10-14V Ignition switch ON, heater blower switch OFF.
E61-13 Heater blower switch — - -
0-25V Ignition switch ON, heater blower switch ON.
) ) 10-14V Ignition switch ON, overdrive cut switch OFF.
E61-14 Overdrive cut switch (A/T VEHICLE) — - - -
0-1V Ignition switch ON, overdrive cut switch ON.
0-1V Rear defogger switch OFF.
E61-15 Rear defogger switch (if equipped) 10-14V Ignition switch ON.
- Rear defogger switch ON.
£61-16 Test.swnch terminal (vehicle with 1014V Ignition switch ON.
monitor connector)
E1.17 | Output duly select switch terminal 10-14V Ignition switch ON.
(vehicle with monitor connector)
E61-18 ABS control module (if equipped) 10-14V Ignition switch ON.
E61-19 CO adjusting resistor (if equipped) _ _

E61-20
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
E61-21, 22 _ _ _
Immobilizer indicator lamp (vehicle 0-1V Ignition switch ON
without monitor connector - i i
£61-23 . -) . 10-14V Engine running
Duty output terminal (vehicle with 0—1V Ignition switch ON
monitor connector)
E61-24 Data link connector (5 V) 4-6V Ignition switch ON
E61-25 Data link connector (12 V) 10-14V Ignition switch ON
10-14V Ignition switch ON
E61-26 Power steering pressure switch 0_1V With engine running at idle speed, turning
steering wheel to the right or left as far as it stops
) ) ) 0-1V A/C is not operating
E61-27 A/C cut signal (if equipped) - -
10-14V A/C is operating
10—14V Ign-|t|0n switch ON, A/C switch or heater blower
. . . switch OFF
E61-28 A/C signal (if equipped) — - -
Ignition switch ON, A/C switch ON and heater blower
0-15V .
switch ON
o ) 0-1V Ignition switch ON, lighting switch OFF
E61-29 Lighting switch — - —— -
10-14V Ignition switch ON, lighting switch ON
£61-30 Dlag.. switch terminal (vehicle with 1014V Ignition switch ON
monitor connector)
0-1V Brake pedal released (switch OFF),
E61-31 | Stop itch (A/T VEHICLE) lgnition switch ON
- op lamp switc
P P Brake pedal depressed (switch ON), Ignition switch
10-14V
ON
£61-32 C_:O ad.justlng resistor ground
(if equipped)
Ee1.33 | Powersource for CO adjusting 475-525V | Ignition switch ON
resistor (if equipped)
o 0-25V Ignition switch ON, engine stops
E61-34 Malfunction indicator lamp - -
10-14V Engine running
E61-35 Power source for back up 10-14V Ignition switch ON and OFF
C51-3-1 Vehicle speed sensor Deflects between Ignition sywtch ON, Rear right tire turned slowly with
0 and over 4V rear left tire locked
C51-3-2 C;rank§haft position (CKP) sensor
(if equipped)
C51-3-3 (?rank;haft position (CKP) sensor
(if equipped)
Deflects between . . . .
Heated oxygen sensor While engine running at 2,000 r/min.
C51-3-4 i . over and under .
(Bank 1 — Sensor 1) (if equipped) 05V for 1 min. or longer after warmed up
10-14V Ignition switch ON
Heater of HO2S Deflects between
C51-3-5 . . e .
(Bank 2 — Sensor 1) (if equipped) 0-1Vand At specified idle speed after engine warmed up
10-14V
10-14V Ignition switch ON
Heater of HO2S Deflects between
C51-3-6 . . L .
(Bank 1 — Sensor 1) (if equipped) 0-1Vand At specified idle speed after engine warmed up
10-14V
C51-3-7 _ _— _
C51-3-8 Intake air temp. sensor 29_30V Ignition switch ON, Sensor ambient temp.:

20°C, 68°F
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
. Deflects between - .
C51-3-9 Camshaft position sensor (POS) 0—1Vand4—6V Ignition switch ON, crankshaft turned slowly.
. Deflects between . .
C51-3-10 Camshaft position sensor (REF) 0—1Vand4—6V Ignition switch ON, camshaft turned slowly.
Ccs1-3-11 | Power source for TP sensor and 475-525V | Ignition switch ON.
MAP sensor
. 0.35-0.65V Ignition switch ON, throttle valve at idle position.
C51-3-12 Throttle position sensor — - —
35-45V Ignition switch ON, throttle valve at full open position.
C51-3-13 Manifold absolute pressure sensor 3.3-43V Ignition switch ON.
Heated oxygen sensor
C51-3-14 . . E— —
(Bank 1 — Sensor 2) (if equipped)
Deflect between . . . .
C51-3-15 Heated oxygen sensor over and While engine running at 2000 r/min.
(Bank 2 — Sensor 1) (if equipped) under 0.5 V for 1 min. or longer after warmed up.
10-14V Ignition switch ON.
Heater of HO2S Deflect between
C51-3-16 . . e .
(Bank 2 — Sensor 2) (if equipped) 0-1Vand At specified idle speed after engine warmed up.
10-14V
10-14V Ignition switch ON.
Heater of HO2S Deflect between
C51-3-17 . . e )
(Bank 1 — Sensor 2) (if equipped) 0-1Vand At specified idle speed after engine warmed up.
10-14V
C51-3-18 _— _— _
C51-3-19 _ _ e
C51-3-20, 21| Ground _ _
. Ignition switch ON, Engine coolant temp.:
C51-3-22 Engine coolant temp. sensor 05-09V 80°C, 176°F
) 05-10V Ignition switch ON and engine stops.
C51-3-23 Mass air flow sensor - - - -
15-18V With engine running at idle speed.
Heated oxygen sensor
C51-3-24 _ _
(Bank 2 — Sensor 2) (if equipped)
C51-3-25, 26| Ground _ e
C51-1-1 Shift solenoid B (A/T VEHICLE) 0-1V Ignition switch ON.
C51-1-2 TCC solenoid (A/T VEHICLE) 0-1V Ignition switch ON.
o ) 10-14V Ignition switch ON, selector lever: “R” range
C51-1-3 Transmission range switch “R” p— =h ON_ seloctor | other than "R
(A/T VEHICLE) 0_1V gnition switc , selector lever: er than
range
o ) 10-14V Ignition switch ON, selector lever: “P” range
C51-1-4 Transmission range switch “P” p— ——h ON_ seloctor | Other than P
(A/T VEHICLE) 0_1V gnition switc , selector lever: er than
range
C51-1-5 4WD low switch (if equipped) 0-1V Ignition switch ON, transfer lever: 4WD low range
(A/T VEHICLE) 1014V Ignition switch ON, transfer lever: 4H or 2H range




6-1-42 ENGINE (H25 ENGINE)

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
C51-1-6 Shift solenoid A (A/T VEHICLE) 10-14V Ignition switch ON
) ) 10-14V Ignition switch ON, Transfer lever: N or 2H range
C51-1-7 4AWD lamp (if equipped) — -
0-1V Ignition switch ON, Transfer lever: 4L or 4H range
A/T input speed sensor
1-1- _— _
c51-1-8 (A/T VEHICLE)
A/T vehicle (output) speed sensor
C51-1-9 _ _
(A/T VEHICLE)
A/T vehicle (output) speed sensor
C51-1-10 _ _
(A/T VEHICLE)
. . . 10-14V Ignition switch ON, Transfer lever: N or 2H range
C51-1-11 4WD switch (if equipped) — -
0-1V Ignition switch ON, Transfer lever: 4L or 4H range
o ) 10-14V Ignition switch ON, selector lever: “D” range
C51-1-12 Transmission range switch “D” anii oh ON_ selector | Other than D"
(A/T VEHICLE) 0-1V gnition switc , selector lever: er than
range
10-14V Ignition switch ON, selector lever. “N” range
C51-1-13 Transmission range switch “N” 0_1V Ignition switch ON, selector lever: Other than “N”
range
Shield wire ground for A/T input
speed sensor and A/T vehicle
C51-1-14 _ _
(output) speed sensor (A/T
VEHICLE)
. ) 10-14V Ignition switch ON, Transfer lever: 4L or 4H range
C51-1-15 4AWD actuator (if equipped) — -
0-1V Ignition switch ON, Transfer lever: N or 2H range
A/T input speed sensor
C51-1-16 _ _
(A/T VEHICLE)
C51-1-17 _—
C51.1.18 4WD pressure switch 10-14V Ignition switch ON, Transfer lever: 4L or 4H range
- (if equipped) oV Ignition switch ON, Transfer lever: N or 2H range
o . 10-14V Ignition switch ON, selector lever: “L” range
C51-1-19 Transmission range switch “L” —— oh ON. selecior | -
(A/T VEHICLE) 0_1V gnition switc , selector lever:
Other than “L” range
o . 10-14V Ignition switch ON, selector lever: “2” range
C51-1-20 Transmission range switch “2” —— eh ON. selector | -
(A/T VEHICLE) 0_1V gnition switc , selector lever:
Other than “2” range
C51-2-1 EVAP canister purge valve 10-14V Ignition switch ON
C51-2-2 Ground _ _
C51-2-3 Ignition switch 10-14V Ignition switch ON
C51-2-4 EGR \{alve (stepper motor coil 2) 10—14V
(if equipped) . .
CGR val " : 1 Ignition switch ON
C51-2.5 ' \{a ve (stepper motor coil 1) 0—1V
(if equipped)
C51-2-6 Fuel injector No.2 . )
— 10-14V Ignition switch ON
C51-2-7 Fuel injector No.1
Ground _ -
C51-2-8,9
Ground _ -
C51-2-10 Ignition coil assembly for No.4 S — S —
C51-2-11 Ignition coil assembly for No.3 _ _
C51-2-12 Ignition coil assembly for No.2 _  —
C51-2-13 Ignition coil assembly for No.1 _ _
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TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
C51-2-14 IAC valve (stepper motor coil 2) B — R —
C51-2-15 IAC valve (stepper motor coil 1) _ _
C51-2-16 EGR v_alve (stepper motor coil 4) 0_1V
(if equipped) . .
EGR val : : 3 Ignition switch ON
C51-2-17 : v_a ve (stepper motor coil 3) 10-14V
(if equipped)
C51-2-18 Fuel injector No.4 . .
— 10-14V Ignition switch ON
C51-2-19 Fuel injector No.3
C51-2-20, 21| Power source 10-14V Ignition switch ON
C51-2-22 Ignition coil assembly for No.6 _ E—
C51-2-23 Ignition coil assembly for No.5 _ _
C51-2-24 IAC valve (stepper motor coil 4) _ _
C51-2-25 IAC valve (stepper motor coil 3) _—
) ) 6-14V While engine cranking
C51-2-26 Engine start signal
0-1V Other than above
C51-2-27 Fuel injector No.6 - )
— 10-14V Ignition switch ON
C51-2-28 Fuel injector No.5
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RESISTANCE CHECK

1) Disconnect ECM couplers (1) from ECM with ignition switch
OFF.

CAUTION:

Never touch terminals of ECM itself or connect voltmeter
or ohmmeter (2).

2) Check resistance between each pair of terminals of discon-
nected couplers as listed in following table.

CAUTION:

® Be sure to connect ohmmeter probe from wire harness
side of coupler.

® Be sure to turn OFF ignition switch for this check.

® Resistance in table represents that when parts temper-
ature is 20 °C (68°F).

STANDARD
TERMINAL CIRCUIT RESISTANCE CONDITION
E61-1 — C51-2-3 Fuel pump relay 70-110 Q —
E61.5 — C51-2-3 A/C condenser fan 75110 O .Bat.tfery dls.connected and
relay ignition switch ON.
E61-8 — E61-35 Main relay 70-110 Q —

E61-12 — Body ground

117.5-122.5Q | Fuel level is Empty.
15-45Q Fuel level is Full.

Fuel level sensor

C51-3-2 — C51-3-3 CKP sensor 485 — 655 Q —
C51-3-8 — C51-3-20 IAT sensor 2.09 - 2.81 kQ —
C51-3-22 — C51-3-21 ECT sensor 303_326¢Q | ENgine coolanttemp..

80°C (176°F)




ENGINE (H25 ENGINE) 6-1-45

STANDARD
TERMINAL CIRCUIT RESISTANCE CONDITION
C51-1-1 — Body ground Shift solenoid-B
C51-1-2 — Body ground TCC solenoid 11-15Q —
C51-1-6 — Body ground Shift solenoid-A
C51-1-8 - C51-1-16 A/T input speed 560 — 680 Q —
sensor
C51-1-9 — C51-1-10 A/T output speed 369 — 451 Q —
sensor
C51-2-1 — C51-2-20 EVAP canister 2836 Q —
purge valve
C51-2-5 — C51-2-20 EGR valve .
(stepper motor coil 1)
Cs1-2-4-C51-2.20 | ECRvalve
(stepper motor coil 2)
EGR val 20-24Q —
C51-2-17 — C51-2-20 vave
(stepper motor coil 3)
C51-2-16 - C51-2-20 | CORvalve _
(stepper motor coil 4)
C51-2-7 — C51-2-20 Fuel injector No.1
C51-2-6 — C51-2-20 Fuel injector No.2
C51-2-19 — C51-2-20 Fuel injector No.3
— 10-14Q —
C51-2-18 — C51-2-20 Fuel injector No.4
C51-2-28 — C51-2-20 Fuel injector No.5
C51-2-27 — C51-2-20 Fuel injector No.6
C51-2-15— C51-2-20 | ACvalve .
(stepper motor coil 1)
C51-2-14-C51-2:20 | Cvalve .
(stepper motor coil 2)
21-23Q —

C51-2-25 — C51-2-20

IAC valve
(stepper motor coil 3)

C51-2-24 — C51-2-20

IAC valve
(stepper motor coil 4)
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TABLE A-1 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK
MIL DOES NOT COME ON OR MIL DIMMS AT IGNITION SWITCH ON LEAVING ENGINE OFF

WIRING DIAGRAM

ECM/PCM
3\
® ©
7
/ ) cs1-2 *3 HYER R ES y /
! B/W |
DN
1 wiR B —aNo| Ts
- v/IY ;
79 ces| | {1
o o 2 J/IC E 4
/ '3 E15 G30 G111 /
/
+B [+ACC[IG1-1]1G12] 1G2 | ST C52N 9 ’35:/ 2)
Lock | O E59 W\
/7 \
AcCC O—1+—0 -3 14
oN | OO0+ 0+0 eai[T]:
ST (e} 0O gep (| 8/w
E18 | e -
5 “Ys @) 204 10
W/IG 8/8l OO~
@ @ /6 5 1. Battery
80A 60A 2. Ignition switch
3. ECM/PCM
4. MIL
5. Fuse box
6. Main fuse
7. Monitor connector
TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER VIEWED FROM HARNESS SIDE
E61 16 c51-3 C51-1 c51-2
[ <] ] T |,
NN TN T TN T
30

CIRCUIT DESCRIPTION
When the ignition switch is turned ON, ignition switch signal is sent to ECM. The ECM causes the main relay to

turn ON. Then, ECM (PCM) being supplied with the main power, turns ON the malfunction indicator lamp. 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 when the engine is running.
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TROUBLESHOOTING

(1) Using service wire, ground E61-34 terminal.
Does MIL turn ON at ignition switch ON?

“ECM (PCM)
POWER AND
GROUND CIRCUIT
CHECK” in this
section.

STEP ACTION YES NO
1 Test Switch Terminal check (vehicle with monitor Go to Step 2. Test switch terminal
connector): circuit is shorted to
(1) Check test switch terminal of monitor connector for ground.
being grounded. Repair or correct.
(2) With ignition switch ON leaving engine OFF,
measure voltage between E61-16 and ground.
Check the voltage for 10 — 14 V.
Are they in good condition?
2 Ignition Switch Signal check: Go to Step 3. Fuse (1, 3 or 21)
(1)Remove ECM (PCM) cover. blown.
(2) With ignition switch ON leaving engine OFF, check Faulty circuit (Battery
voltage between C51-2-3 and ground. — C51-2-3).
Is voltage 10 — 14 V?
3 MIL Bulb and Circuit check: Go to TABLE A-3 Faulty circuit

(Fuse 21 — E61-34).
MIL bulb burned out.
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TABLE A-2 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK

MIL REMAINS ON AFTER ENGINE STARTS

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

TROUBLESHOOTING

STEP ACTION YES NO
1 DTC check: Go to Step 2 of Go to Step 2.
(1) With ignition switch OFF, install scan tool. “ENGINE DIAG.
(2) Start engine and check DTC. FLOW TABLE” in
Is there any DTC(s)? this section.

2 MIL Circuit check:

ECM (PCM).
Does MIL turn ON at ignition switch ON?

(1) With ignition switch OFF, disconnect couplers from

“V/Y” wire shorted to
ground circuit.

Substitute a known-
good ECM (PCM)
and recheck.

TABLE A-3 MALFUNCTION INDICATOR LAMP CHECK

MIL FLASHES AT IGNITION SWITCH ON (vehicle with monitor connector)

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

TROUBLESHOOTING

code?

Does lamp flashing pattern indicate diagnostic trouble

STEP ACTION YES NO
1 MIL Flashing Pattern check: Go to Step 2. Go to “Diagnosis” in
1) Turn ignition switch ON. Section 8G.

2 Diag. Switch Circuit check:

wire?

Is diag. switch terminal connected to ground via service

System is in good
condition.

“Y” circuit shorted to
ground. If circuit is
OK substitute a
known-good ECM
(PCM) and recheck.
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TABLE A-4 MALFUNCTION INDICATOR LAMP CHECK

MIL DOES NOT FLASH OR JUST REMAINS ON EVEN WITH GROUNDING DIAGNOSIS SWITCH
TERMINAL (vehicle with monitor connector)

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

TROUBLESHOOTING

STEP ACTION YES NO

1 MIL Circuit check: “V/Y” circuit shorted | Go to Step 2.

1) Turnignition switch OFF and disconnect connectors | to ground.
from ECM (PCM).

Does MIL turn ON at ignition switch ON?

2 ECM (PCM) Connection check: Go to Step 3. Poor connector
1) Turn ignition switch OFF. connection.

Is connector (E61-30 connection) connected to ECM
(PCM) properly?

3 Diag. switch Terminal Circuit check: “Y”or“B” circuitopen. | Substitute a known-
1) Connect connectors to ECM (PCM). good ECM (PCM)
2) Using service wire, ground E61-30 terminal with and recheck.

connectors connected to ECM (PCM).
3) Turn ignition switch ON.
Does MIL flash?
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TABLE A-5 ECM (PCM) POWER AND GROUND CIRCUIT CHECK

MIL DOES NOT LIGHT AT IGNITION SWITCH ON AND ENGINE DOES NOT START THOUGH IT IS
CRANKED UP.

WIRING DIAGRAM

ECM/PCM
® ©
1 . |_B/WL%EIEEELQ\G"\/E(;"-\/m E6T)8 C51-3)85C512)8 YO 513126
N
B/W BI/B BI/B 8l B/G B/G  B/BI B/BI
@y E59
é; 79 20A Cs;; 223),__,\1
00 | +]
E1s B/BI C66J/C
____________________ 8 2
i —/i\ C52 ;\ﬁ
; +B [+ACCTIGI-1[1G1-2] 1G2 | ST ES9
1
v lLoek | O A
1
| Acc ] OO eaavic| ||
: ON | OTO1+01+0+90 '
: ST O O‘% E07 \/5-)
R +5
W/G E122 B8/R i f& N
A AN 3 : ¢
' 1 )
® ® 1
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S 80A 60A $ 15A 2< 000/ >4
L e— i
1. Battery 3 e 0
2. Ignition switch
3. Main fuse
4. Main relay
TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER VIEWED FROM HARNESS SIDE
E61 C51-3 C51-1 C51-2
/ BEs = ] ]
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CIRCUIT DESCRIPTION

When the ignition switch is turned ON, the main relay turns ON and the main power is supplied to ECM (PCM).




ENGINE (H25 ENGINE) 6-1-51

TROUBLESHOOTING

1) Check main relay according to procedure in Step 3.
Is main relay in good condition?

open.

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 Fuse check: Go to Step 3. Check for short in
Is fuse 8 in good condition? circuits connected
to this fuse.
3 Main Relay check: Go to Step 4. Replace main relay.
1) Turn OFF ignition switch and remove main relay.
2) Check for proper connection to main relay at
terminal EO7-2 and EQ7-4.
3) If OK, check main relay for resistance and operation
referring to “Main Relay Inspection” in section 6E2.
Is check result satisfactory?
4 ECM (PCM) Power Circuit check: Go to Step 5. “B/W”, “Bl" or “B/R"
1) Turn OFF ignition switch, disconnect connectors circuit open.
from ECM (PCM) and install main relay.
2) Check for proper connection to ECM (PCM) at
terminals C51-2-3, 20, 21 and E61-8.
3) If OK, then measure voltage between terminal
C51-2-3 and ground, E61-8 and ground with
ignition switch ON.
Is each voltage 10 — 14 V?
5 ECM Power Circuit check: Check ground Go to Step 6.
1) Using service wire, ground terminal E61-8 and circuits “B/G” and
measure voltage between terminal C51-2-20 “B/BI” for open.
and ground at ignition switch ON. If OK, then substitute
Isit10 — 14 V? a known-good ECM
(PCM) and recheck.
6 Is operating sound of main relay heard in Step 17? Goto Step 7. “B/R” or “BI” wire
open.
7 Main Relay check: “B/R” or “Bl" wire Replace main relay.




6-1-52 ENGINE (H25 ENGINE)

DTC P0100 MASS AIR FLOW SENSOR CIRCUIT MALFUNCTION
(DTC No.33, 34)

WIRING DIAGRAM

ECM/PCM
$ |
15A | |
X = ,—j,- =
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' il deletdindaiied ]
-3 4 '
E59 '
- 2 ]
cs2 ! ~ jc2
"
I_/\10 NPEEEEE 1
' 3
1
]
C66J/C!
‘ BI/B
1
"'\/9
cn
N 7
Doy 1. Main relay
2. Mass air flow sensor

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
® Engine running and more than 5.0 V MAF sensor output Air intake system
voltage continues for 1 sec. MAF sensor circuit
® Engine running and less than 0.3 V MAF sensor output MAF sensor
voltage continues for 1 sec. MAP sensor
ECM (PCM)
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DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® Intake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)
® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.
(3) Start engine and run it for 10 sec.

(4)Check DTC by using scan tool.

DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 MAF Sensor Power Supply Voltage check: Go to Step 3. Faulty “BI/B” wire.
(1) With ignition switch OFF, disconnect MAF sensor
coupler (1).

(2) With ignition switch ON, check voltage between
C32-3 (2) and ground.
Is voltage 10 — 14 V?

3 MAF Sensor Output Voltage check: Poor C51-3-23 or/ Faulty “V/W” wire
(2)With ignition switch OFF, connect MAF sensor and C51-3- 21 and “Gr/Y” wire.
coupler. terminal connection. | Poor C32 coupler
(2)Remove ECM (PCM) cover. If OK, substitute a terminal connection.
(3) With ignition switch ON leaving engine OFF, check | known-good ECM If wire and
voltage between C51-3-23 and C51-3-21 terminal. | (PCM) and recheck. | connection are OK,
Is voltage 0.5—-1.0 V? substitute a known-

good MAF sensor
and recheck.

Fig. for STEP 2




6-1-54 ENGINE (H25 ENGINE)

DTC P0110 INTAKE AIR TEMP. CIRCUIT MALFUNCTION
(DTC No.23, 25)

WIRING DIAGRAM

ECM/PCM
5V 1}
1 1
C51-83 \yQy 7T Y
Gr/Y
A,
C67 J/C i e
)
<--
5
B cs2 .. A
1\ ............ A4
E59
Gr/Y 1 LBI
E145

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)

E61 C51-3 C51-1 C51-2
— — 1

— N  —
I [ . i

i\

SN T TG ,/>f SN TN

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
® L ess than 0.16 V IAT sensor output voltage continues for IAT sensor circuit
5 sec. IAT sensor
® More than 5.0 V IAT sensor output voltage continues for 5sec. | ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:
Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-

DURE.

WARNING:
e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident

and very careful during to avoid occurrence of an accident.
® Road test, should be carried out with 2 person, a driver and tester, on a level road.




ENGINE (H25 ENGINE) 6-1-55

® Intake air temperature: between —14
e Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

(1) With ignition switch OFF, connect scan tool.
(2) Turn ON ignition switch, clear DTC if any.
(3) Start engine and run it for 10 sec.
(4)Check DTC by using scan tool.

DTC TROUBLESHOOTING

°C and 70°C (68°F and 158 °F)

1) Using service wire (2), connect IAT sensor
connector terminals.

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

Is 205°C (401°F) indicated?

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check IAT Sensor and Its Circuit. Go to Step 3. Intermittent trouble.

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

2) Turn ignition switch ON. referring to

3) Check intake air temp. displayed on scan tool. “Intermittent and

Is —40°C (-40°F) or 205°C (401°F) indicated? Poor Connection” in
Section OA.

3 Check Wire Harness. Go to Step 5. “LBI"” wire open or

1) Disconnect IAT sensor connector (1) with ignition shorted to power, or

switch OFF. poor C51-3-8

2) Check for proper connection to IAT sensor at “LBI” connection.

and “Gr/Y” wire terminals. If wire and
3) If OK, then with ignition switch ON, is voltage connection are OK,
applied to “LBI” wire terminal about 4.5 — 5.5 V? substitute a known-
good ECM and
recheck.
4 Does scan tool indicate —40°C (—40°F) at Step 2. Go to Step 6. Go to Step 5.
5 Check Wire Harness Replace IAT sensor. | “LBI” wire shorted to
1) Check intake air temp. displayed on scan tool with ground.
ignition switch ON. If wire is OK,

Is —40°C (-40°F) indicated? substitute a known-
good ECM and
recheck.

6 Check Wire Harness. Replace IAT sensor. | “LBI” wire open or

poor C51-3-21
connection.

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

Fig. for STEP 3

o1

Fig. for STEP 6
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DTC P0115 ENGINE COOLANT TEMP. CIRCUIT MALFUNCTION
(DTC No.14, 15)

WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
® ECT sensor signal terminal voltage is less than 0.16 V for ECT sensor
5 sec. ECT sensor circuit
® ECT sensor signal terminal voltage is more than 5.0 V for ECM (PCM)
5 sec.

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.
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e Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
® Intake air temperature: between —14

(1) With ignition switch OFF, connect scan tool.
(2) Turn ON ignition switch, clear DTC if any.
(3) Start engine and run it for 10 sec.
(4)Check DTC by using scan tool.

DTC TROUBLESHOOTING

°C and 70°C (6.8°F and 158 °F)

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

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

Is 205°C (401°F) indicated?

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check ECT Sensor and Its Circuit. Go to Step 3. Intermittent trouble.

1) Connect scan tool with ignition switch OFF. Check for intermittent

2) Turn ignition switch ON. referring to

3) Check engine coolant temp. displayed on scan tool. “Intermittent and

Is —40°C (-40°F) or 205°C (401°F) indicated? Poor Connection” in
Section 0 A.

3 Check Wire Harness. Replace ECT sensor. | “Or/B” wire shorted

1) Disconnect ECT sensor connector. to ground.

2) Check engine coolant temp. displayed on scan tool. If wire is OK,

Is —40°C (-40°F) indicated? substitute a known-
good ECM and
recheck.

4 Does scan tool indicate —40°C (—40°F) at Step 2. Go to Step 6. Go to Step 5.
5 Check Wire Harness. Go to Step 4. “Or/B” wire open or

1) Disconnect ECT sensor connector (1) with ignition shorted to power, or

switch OFF. poor C51-3-22

2) Check for proper connection to ECT sensor at connection.

“Gr/Y” and “Or/B” wire terminals. If wire and
3) If OK, then with ignition switch ON, is voltage connection are OK,
applied to “Or/B” wire terminal about 4.5 — 5.5 V? substitute a known-
good ECM and
recheck.
6 Check Wire Harness. Replace ECT sensor. | “Gr/Y” wire open or

poor C51-3-20
connection.

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

Fig. for STEP 5

Fig. for STEP 6
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DTC P0120 THROTTLE POSITION CIRCUIT MALFUNCTION
(DTC No.21, 22)

WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

TP sensor signal terminal voltage continues less than 0.1 V for | TP sensor

1 sec. TP sensor circuit
TP sensor signal terminal voltage continues more than 4.8 V for | ECM (PCM)

1 sec.

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

® |Intake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)

® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.
(3) Start engine and run it for 10 sec.

(4)Check DTC by using scan tool.
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DTC TROUBLESHOOTING

STEP

ACTION

YES

NO

1

Was “ENGINE DIAG. FLOW TABLE” performed?

Go to Step 2.

Go to “ENGINE
DIAG. FLOW
TABLE".

TP Sensor Reference Voltage check:

(1) Wit ignition switch OFF, disconnect C30-3 coupler.
(2) Check voltage between C30-3 and ground.

Is voltage 4.5 -5.5V?

Go to Step 3.

“Gr/R" wire open or
shorted to ground
circuit or power circuit
or poor C51-3-11
connection.

“Gr/Y” wire open or
poor C51-3-20
connection.

If OK, substitute a
known-good ECM
(PCM) and recheck.

TP Sensor check:

1) Check TP sensor referring to “ENGINE AND
EMISSION CONTROL” section.

Is check result as specified?

“R/G” wire open/
shorted to ground
circuit or power circuit
or poor C51-3-12
connection.

If OK, substitute a
known-good ECM
(PCM) and recheck.

Fig. for STEP 2
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DTC P0121 THROTTLE POSITION CIRCUIT PERFORMANCE PROBLEM

WIRING DIAGRAM
Refer to DTC P0120 (DTC No.21, 22).

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

Throttle opening is detected as small (rationality-low) while Air intake system
engine is running under high road and high speed conditions | TP sensor

or as large (rationality-high) while engine is running under low | TP sensor circuit
load and low speed conditions. ECM (PCM)

DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

® [ntake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)

e Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4)Increase vehicle till engine speed is reach ed 3300 — 3700 r/min. for 10 sec.
(5) Stop vehicle and run engine at idle speed for 10 sec.

(6) Check DTC and pending DTC by using scan tool.
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DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 TP Sensor Signal check: Go to Step 3. Go to Step 4.
(1)Remove ECM (PCM) cover.
(2) Start engine and warm up for normal operating
temperature then stop engine.
(3) With ignition switch ON leaving engine stop, check
voltage between C51-3-12 and C51-3-20.
Fully close: 0.35-0.65V
Fully open: 3.5-4.5V
Is check result as specified?
3 Air Intake System inspection: Substitute a known- | Repair or replace.
(1) Check air intake system for clog and air inhabit. good ECM (PCM)
Is air intake system in good condition? and recheck.
4 TP Sensor Performance check: Go to Step 5. Faulty TP sensor.
(1) Check TP sensor referring to “ENGINE AND
EMISSION CONTROL” section.
Is check result as specified?
5 TP Sensor Reference Voltage check: Go to Step 6. Faulty “Gr/R” wire.
(1) With ignition switch OFF, disconnect TP sensor If OK, substitute a
coupler (C30). known-good ECM
(2) With ignition switch ON, check voltage between (PCM) and recheck.
C30-3 and ground.
Is the voltage 4.5 - 5.5 V?
6 TP Sensor Ground Circuit check: Goto Step 7. Faulty “Gr/Y” wire.
(1) Check continuity between C30-1 and ground. If OK, substitute a
Is continuity in good condition? known-good ECM
(PCM) and recheck.
7 TP Sensor Installation check: Substitute a known- | Adjust TP sensor

(1) Check TP sensor installation referring to
“ENGINE AND EMISSION CONTROL” section.
Is TP sensor installation as specified?

good ECM (PCM)
and recheck.

referring to “ENGINE
AND EMISSION
CONTROL” section
and recheck.

Fig. for STEP 5
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DTC P0130 HO2S (BANK-1 SENSOR-1) CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
® Minimum HOZ2S voltage is 0.4 V or higher. HO2S
® Maximum HOZ2S voltage is higher than 1.2 V or less than HO2S circuit
0.6 V. Fuel injector
Fuel pressure control system
ECM (PCM)

DTC CONFIRMATION PROCEDURE

WARNING:
® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident

and very careful during to avoid occurrence of an accident.
® Road test, should be carried out with 2 person, a driver and tester, on a level road.




ENGINE (H25 ENGINE) 6-1-63

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-

DURE.
® Intake air temperature: between —14

°Cand 70°C (6.8°F and 158 °F)

® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
® Following DTC is not detected: PO135

(1) With ignition switch OFF, connect scan tool.
(2) Turn ON ignition switch and clear DTC by using scan tool if any.
(3) Start engine and warm up to normal operating temperature.
(4)Increase vehicle speed till engine speed is reached 2000 — 3000 r/min.
(5)Keep above vehicle speed for 1 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

(1) Check fuel pressure referring to following
“TABLE B-3" in this section.
Is fuel pressure within specification?

recheck.

If DTC P0131
detected, substitute a
known-good ECM
(PCM) and recheck.

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Voltage check: Intermittent trouble. Go to Step 3.
(1) With ignition switch OFF, install scan tool. If OK, substitute a
(2) Operate engine for 60 sec or more with following known-good ECM
condition. (PCM) and recheck.
Engine coolant temp. > 70°C
Engine speed > 2000 r/min.
(3) While repeating racing engine, check “O2S B1 S1”
(HO2S voltage) displayed on scan tool.
Is less than 0.4 V voltage displayed?
3 HO2S Voltage check: Substitute a known- | Go to Step 4.
(1) Remove ECM (PCM) cover. good ECM (PCM)
(2) Start engine and check voltage between C51-3-4 | and recheck.
and C51-3-21 while repeating racing engine.
Is the voltage while fuel is cut less than 0.1 V?
4 HO2S Wire Harness check: Go to Step 5. Repair or replace.
(1) Check “R” and “Gr/Y” wire.
Are they in good condition?
5 Fuel Injector Circuit check: Go to Step 6. Repair or replace.
(1) Check fuel injector circuit referring to “TABLE B-2”
in this section.
Is it in good condition?
6 Fuel Injector inspection: Goto Step 7. Faulty fuelinjector(s).
(1) Inspect fuel injectors (No.1, 3, 5) referring to
“ENGINE AND EMISSION CONTROL" section.
Are they in good condition?
7 Fuel Pressure inspection: Replace HO2S and Repair or replace.
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DTC P0133 HO2S (BANK-1 SENSOR-1) CIRCUIT SLOW RESPONSE

WIRING DIAGRAM
Refer to DTC P0130.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Hi/Low switch cycle average of HO2S voltage is longer than HO2S
5 sec. HO2S circuit
ECM (PCM)

DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

® |[ntake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)

® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

® Following DTC is not detected: P0135

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4)Increase vehicle speed to 80 — 100 km/h (50 — 60 mph). (engine speed; 2500 — 3000 r/min.)
(5)Keep above vehicle speed for 1 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Wire Harness check: Go to Step 3. Repair or replace.

(1) Check “R” and “Gr/Y” wire.
Are they in good condition?

3 (1) Replace HO2S (B-1 S-1) and recheck. Substitute a known- | Faulty HO2S
Is DTC P0133 detected? good ECM (PCM) (B-1 S-1).
and recheck.
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DTC P0134 HO2S (BANK-1 SENSOR-1) NO ACTIVITY DETECTED
(DTC No.13)

WIRING DIAGRAM
Refer to DTC P0130.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
HO2S voltage is lower than 0.5 V. HO2S
HO2S circuit
Fuel injector
Fuel pressure control system
ECM (PCM)

DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

® Intake air temperature: between -14 °C and 70°C (6.8°F and 158 °)

® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

® Following DTCs are not detected: P0100, P0115 and P0135

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature (Run engine for 2 min. or more).
(4) Increase vehicle speed to 65 — 80 km/h (40 — 50 mph).

(5)Keep above vehicle speed for 2 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLE SHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Voltage check: Intermittent trouble. Go to Step 3.
(1) With ignition switch OFF, install scan tool. If OK, substitute a
(2) Operate engine for 60 sec. or more with following | known-good ECM
condition. (PCM) and recheck.

Engine coolant temp. > 70°C
Engine speed > 2000 r/min.
(3) With above condition, check “O2S B1 S1”
(HO2S voltage) displayed on scan tool.
Does above voltage deflect over and under 0.5 V?
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STEP ACTION YES NO
3 HO2S Voltage check: Poor C51-3-4 and/or | Go to Step 4.
(1) Remove ECM (PCM) cover. C51-3-21 terminal
(2) Start engine and check voltage between C51-3-4 | connection.
and C51-3-21 while repeating racing engine. If OK, substitute a
Does the voltage indicate 0.5 V or more even at once? | known-good ECM
(PCM) and recheck.
4 Wire Harness check: Go to Step 5. Repair or replace.
(1) Check “R” and “Gr/Y” wire.
Are they in good condition?
5 Fuel Injector Circuit check: Go to Step 6. Repair or replace.
(1) Check fuel injector circuit referring to “TABLE B-2”
in this section.
Is it in good condition?
6 Fuel Injector inspection: Goto Step 7. Faulty fuelinjector(s).
(1) Inspect fuel injectors (No.1, 3, 5) referring to
“ENGINE AND EMISSION CONTROL" section.
Are they in good condition?
7 Fuel Pressure inspection: Replace HO2S and Repair or replace.

(1) Check fuel pressure referring to following
“TABLE B-3” in this section.
Is fuel pressure within specification?

recheck.

If DTC P0134 (DTC
No.13) detected,
substitute a known-
good ECM (PCM)
and recheck.
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DTC P0135 HO2S (BANK-1 SENSOR-1) HEATER CIRCUIT MALFUNCTION

WIRING DIAGRAM
Refer to DTC P0130.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Current of HO2S heater is higher than specified value or HO2S
lower than specified value. HO2S circuit
ECM (PCM)

DTC CONFIRMATION PROCEDURE

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

® Intake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)

® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4)Increase vehicle speed to 56 km/h (35 mph) or more.

(5)Keep above vehicle speed for 5 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and run engine at idle speed for 1 min.

(7)Check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Heater check: Go to Step 3. Faulty “BI”", “Gr” wire.
(1) With ignition switch OFF, disconnect HO2S heater Faulty HO2S.
relay.
(2) Check resistance between C51-3-6 and E139-2.
Is the resistance 3 — 3.6 Q at 20°C?
3 HO2S Heater Power Supply check: Go to Step 4. 18 and/or 21 fuse

(1) With ignition switch ON leaving engine OFF, check
voltage between E139-3 and ground, E139-1 and
ground.

Is each voltage 10 — 14 V?

blown.
If OK, faulty “B/W”
wire or “Bl/W” wire.

HO2S Heater Control Circuit check:

(1) With ignition switch OFF, install HO2S heater relay.

(2) With ignition switch ON leaving engine OFF, check
voltage between C51-3-6 and ground.

Is the voltage 10 — 14 V?

Substitute a known-
good ECM (PCM)
and recheck.

Faulty HO2S heater
relay or “Gr” wire
shorted to ground
circuit.

If OK, substitute a
known-good ECM
(PCM) and recheck.
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Fig. for STEP 2, 3

a. HO2S heater relay
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DTC P0136 HO2S (BANK-1 SENSOR-2) CIRCUIT MALFUNCTION

WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTION CONDITION TROUBLE AREA
Maximum HOZ2S voltage is higher than 2.0 V for 20 sec. HO2S
Maximum HO2S voltage is less than 0.35 V for 8 min. HO2S circuit
Maximum HO2S voltage is higher than 2.5 V for 4 sec. Fuel injector
while fuel is cut. Fuel pressure control system
ECM (PCM)

DTC CONFIRMATION PROCEDURE
NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-

DURE.

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.
® Road test, should be carried out with 2 person, a driver and tester, on a level road.




6-1-70 ENGINE (H25 ENGINE)

® [ntake air temperature: between —14
e Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

°C and 70°C (6.8°F and 158 °F)

® Following DTCs are not detected: P0110 (No.23, 25), P0335, P0460, P1450 and P1451

(1) With ignition switch OFF, connect scan tool.
(2) Turn ON ignition switch and clear DTC by using scan tool if any.
(3) Start engine and warm up to normal operating temperature.
(4)Increase vehicle speed to 56 km/h (35 mph) or more.
(5)Keep above vehicle speed for 5 min. (Throttle valve operating is kept constant in this step.)

(6) Increase vehicle speed to 80 — 100 km/h (50 — 60 mph). (engine speed; 2500 — 3000 r/min.)

(7)Keep above vehicle speed for 1 min. (Throttle valve operating is kept constant in this step.)

(8) Release accelerator pedal and with engine brake applied, keep vehicle coasting and then stop vehicle.
(9) Check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

(1) Check fuel pressure referring to following “TABLE
B-3” in this section.
Is fuel pressure within specification?

recheck.

If DTC P0136
detected, substitute a
known-good ECM
(PCM) and recheck.

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Voltage check: Intermittent trouble. Go to Step 3.
(1) With ignition switch OFF, install scan tool. If OK, substitute a
(2) Start engine and check “0O2S B1 S2” (HO2S known-good ECM
voltage) displayed on scan tool while repeating (PCM) and recheck.
racing engine.
Does the voltage deflect between 0 — 0.25 V and
0.35-2.0V?
3 Wire Harness check: Go to Step 4. Repair or replace.
(1)Check “R/B” and “Gr/Y” wire.
Are they in good condition?
4 Fuel Injector Circuit check: Go to Step 5. Repair or replace.
(1) Check fuel injector circuit referring to “TABLE B-2"
in this section.
Is it in good condition?
5 Fuel Injection inspection: Go to Step 6. Faulty fuelinjector(s).
(1) Inspect fuel injectors (No.1, 3, 5) referring to
“ENGINE AND EMISSION CONTROL" section.
Are they in good condition?
6 Fuel Pressure inspection: Replace HO2S and Repair or replace.
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DTC P0141 HO2S (BANK-1 SENSOR-2) HEATER CIRCUIT MALFUNCTION

WIRING DIAGRAM
Refer to DTC P0136.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Current of HO2S heater is higher than specified value or lower | HO2S
than specified value. HO2S circuit
ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® [ntake air temperature: between —-14 °C and 70°C (6.8°F and 158 °F)
® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4) Increase vehicle speed to 56 km/h (35 mph) or more.

(5) Keep above vehicle speed for 5 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and run engine at idle speed for 1 min.

(7)Check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Heater check: Go to Step 3. Faulty “BI”, “W/B”
(1) With ignition switch OFF, disconnect HO2S heater wire.
relay. Faulty HO2S.

(2) Check resistance between C51-3-17 and E139-2.
Is the resistance 5 -7 Q at 20°C?

3 HO2S Heater Power Supply check: Go to Step 4. Fuse 18 and/or 21
(1) With ignition switch ON leaving engine OFF, check blown.

voltage between E139-3 and ground, E139-1 and If OK, faulty “B/W”

ground wire or “Bl/W” wire.

Is each voltage 10 — 14 V?
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STEP

ACTION

YES

NO

4

HO2S Heater Control Circuit check:

(1) With ignition switch OFF, install HO2S heater relay.

(2) With ignition switch ON leaving engine OFF, check
voltage between C51-3-17 and ground.

Is the voltage 10 — 14 V?

Substitute a known-
good ECM (PCM)
and recheck.

Faulty HO2S heater
relay or “W/B” wire
shorted to ground
circuit.

If OK, substitute a
known-good ECM
(PCM) and recheck.

Fig. for STEP 2, 3

a. HO2S heater relay
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DTC P0150 HO2S (BANK-2 SENSOR-1) CIRCUIT MALFUNCTION

WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
® Minimum HOZ2S voltage is 0.4 V or higher. HO2S
® Maximum HOZ2S voltage is higher than 1.2 V or less than HO2S circuit
0.6 V. Fuel injector

Fuel pressure control system
ECM (PCM)

DTC CONFIRMATION PROCEDURE
NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-

DURE.
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WARNING:
e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident

and very careful during to avoid occurrence of an accident.
® Road test, should be carried out with 2 person, a driver and tester, on a level road.

® [ntake air temperature: between —14

°Cand 70°C (6.8°F and 158 °F)

e Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
® Following DTC is not detected: PO135

(1) With ignition switch OFF, connect scan tool.
(2) Turn ON ignition switch and clear DTC by using scan tool if any.
(3) Start engine and warm up to normal operating temperature.
(4)Increase vehicle speed till engine speed is reached 2000 — 3000 r/min.
(5)Keep above vehicle speed for 1 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

(1) Check fuel pressure referring to following
“TABLE B-3" in this section.
Is fuel pressure within specification?

recheck.

If DTC P0O151
detected, substitute a
known good ECM
(PCM) and recheck.

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Voltage check: Intermittent trouble. Go to Step 3.
(1) With ignition switch OFF, install scan tool. If OK, substitute a
(2) Operate engine for 60 sec. or more with following | known-good ECM
condition. (PCM) and recheck.
Engine coolant temp. > 70°C
Engine speed > 2000 r/min.
(3) While repeating racing engine, check “O2S B1 S1”
(HO2S voltage) displayed on scan tool.
Is less than 0.4 V voltage displayed?
3 HO2S Voltage check: Substitute a known- | Go to Step 4.
(1)Remove ECM (PCM) cover. good ECM (PCM)
(2) Start engine and check voltage between C51-3-15 | and recheck.
and C51-3-21 while repeating racing engine.
Is the voltage while fuel is cut less than 0.1 V?
4 HO2S Wire Harness check: Go to Step 5. Repair or replace.
(1) Check “R/BI” and “Gr/Y” wire.
Are they in good condition?
5 Fuel Injector Circuit check: Go to Step 6. Repair or replace.
(1) Check fuel injector circuit referring to “TABLE B-2"
in this section.
Is it in good condition?
6 Fuel Injector inspection: Goto Step 7. Faulty fuelinjector(s).
(1) Inspect fuel injectors (No.2, 4, 6) referring to
“ENGINE AND EMISSION CONTROL" section.
Are they in good condition?
7 Fuel Pressure inspection: Replace HO2S and Repair or replace.
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DTC P0153 HO2S (BANK-2 SENSOR-1) CIRCUIT SLOW RESPONSE

WIRING DIAGRAM
Refer to DTC P0150 (DTC No.26).

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Hi/Low switch cycle average of HO2S voltage is longer than HO2S
5 sec. HO2S circuit
ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® [ntake air temperature: between —-14 °C and 70°C (6.8°F and 158 °F)
® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
® Following DTC is not detected: P0135

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4) Increase vehicle speed to 80 — 100 km/h (50 — 60 mph). (engine speed; 2500 — 3000 r/min.)
(5)Keep above vehicle speed for 1 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Wire Harness check: Go to Step 3. Repair or replace.

(1) Check “R/BI” and “Gr/Y” wire.
Are they in good condition?

3 (1)Replace HO2S (B-2 S-1) and recheck. Substitute a known- | Faulty HO2S
Is DTC P0153 detected? good ECM (PCM) (B-2 S-1).
and recheck.
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DTC P0154 HO2S (BANK-2 SENSOR-1) NO ACTIVITY DETECTED
(DTC No.26)

WIRING DIAGRAM
Refer to DTC P0150.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
HO2S voltage is lower than 0.5 V. HO2S
HO2S circuit
Fuel injector
Fuel pressure control system
ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® |[ntake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)
® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
® Following DTCs are not detected: P0100 (No.33, 34), P0115 (No.14, 15) and P0135

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature (Run engine for 2 min. or more).
(4)Increase vehicle speed to 65 — 80 km/h (40 — 50 mph).

(5)Keep above vehicle speed for 2 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Voltage check: Intermittent trouble. Go to Step 3.
(1) With ignition switch OFF, install scan tool. If OK, substitute a
(2) Operate engine for 60 sec. or more with following | known-good ECM
condition. (PCM) and recheck.

Engine coolant temp. > 70°C
Engine speed > 2000 r/min.
(3)With above condition, check “O2S B2 S1”
(HO2S voltage) displayed on scan tool.
Does above voltage deflect over and under 0.5 V?
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STEP ACTION YES NO
3 HO2S Voltage check: Poor C51-3-15 and/ | Go to Step 4.
(1) Remove ECM (PCM) cover. or C51-3- 21 terminal
(2) Start engine and check voltage between C51-3-15 | connection.
and C51-3-21 while repeating racing engine. If OK, substitute a
Does the voltage indicate 0.5 V or more even at once? | known-good ECM
(PCM) and recheck.
4 Wire Harness check: Go to Step 5. Repair or replace.
(1) Check “R/BI” and “Gr/Y” wire.
Are they in good condition?
5 Fuel Injector Circuit check: Go to Step 6. Repair or replace.
(1) Check fuel injector circuit referring to “TABLE B-2”
in this section.
Is it in good condition?
6 Fuel Injector inspection: Goto Step 7. Faulty fuelinjector(s).
(1) Inspect fuel injectors (No.2, 4, 6) referring to
“ENGINE AND EMISSION CONTROL" section.
Are they in good condition?
7 Fuel Pressure inspection: Replace HO2S and Repair or replace.

(1) Check fuel pressure referring to following
“TABLE B-3” in this section.
Is fuel pressure within specification?

recheck.

If DTC P0154 (DTC
No.26) detected,
substitute a known-
good ECM (PCM)
and recheck.
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DTC P0155 HO2S (BANK-2 SENSOR-1) HEATER CIRCUIT MALFUNCTION

WIRING DIAGRAM
Refer to DTC P0150.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Current of HO2S heater is higher than specified value or HO2S
lower than specified value. HO2S circuit
ECM (PCM)

DTC CONFIRMATION PROCEDURE
NOTE:
Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.
® Road test, should be carried out with 2 person, a driver and tester, on a level road.

® Intake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)

® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

(1) with ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.
(4)Increase vehicle speed to 56 km/h (35 mph) or more.

(5)Keep above vehicle speed for 5 min. (Throttle valve operating is kept constant in this step.)

(6) Stop vehicle and run engine at idle speed for 1 min.
(7)Check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

ground.
Is each voltage 10 — 14 V?

(1) With ignition switch ON leaving engine OFF, check
voltage between E139-3 and ground, E139-1 and

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? GO to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Heater check: Go to Step 3. Faulty “Bl", “B/R” wire.
(1) With ignition switch OFF, disconnect HO2S heater Faulty HO2S.
relay.
(2) Check resistance between C51-3-5 and E139-2.
Is the resistance 3 — 3.6 Q at 20°C?
3 HO2S Heater Power Supply check: Go to Step 4. 18 and/or 21 fuse

blown.
If OK, faulty “B/W”
wire or “BlI/W” wire.

4 HO2S Heater Control Circuit check:

voltage between C51-3-5 and ground.
Is the voltage 10 — 14 V?

(1) With ignition switch OFF, install HO2S heater relay.
(2) With ignition switch ON leaving engine OFF, check

Substitute a known-
good ECM (PCM)
and recheck.

Faulty HO2S heater
relay or “B/R” wire
shorted to ground
circuit.

If OK, substitute a
known-good ECM
(PCM) and recheck.
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Fig. for STEP 2, 3

a. HO2S heater relay
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DTC P0156 HO2S (BANK-2 SENSOR-2) CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTION CONDITION TROUBLE AREA
Maximum HO2S voltage is higher than 2.0 V for 20 sec. HO2S
Maximum HO2S voltage is less than 0.35 V for 8 min. HO2S circuit
Minimum HO2S voltage is higher than 0.25 V for 4 sec. Fuel injector
while fuel is cut. Fuel pressure control system
ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:
Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-

DURE.

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

® Road test, should be carried out with 2 person, a driver and tester, on a level road.
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® Intake air temperature: between —14
® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

°C and 70°C (6.8°F and 158 °F)

® Following DTCs are not detected: P0110 (No.23, 25), P0335, P0460, P01450 and P01451

(1) With ignition switch OFF, connect scan tool.
(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4) Increase vehicle speed to 56 km/h (35 mph) or more.
(5)Keep above vehicle speed for 5 min. (Throttle valve operating is kept constant in this step.)

(6) Increase vehicle speed to 80 — 100 km/h (50 — 60 mph). (engine speed; 2500 — 3000 r/min.)

(7)Keep above vehicle speed for 1 min. (Throttle valve operating is kept constant in this step.)

(8) Release accelerator pedal and with engine brake applied, keep vehicle coasting and then stop vehicle.
(9)Check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

(1) Check fuel pressure referring to following “TABLE

B-3" in this section.
Is fuel pressure within specification?

recheck.

If DTC P0156
detected, substitute a
known-good ECM
(PCM) and recheck.

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Voltage check: Intermittent trouble. Go to Step 3.
(1) With ignition switch OFF, install scan tool. If OK, substitute a
(2) Start engine and check “0O2S B2 S2” (HO2S known-good ECM
voltage) displayed on scan tool while repeating (PCM) and recheck.
racing engine.
Does the voltage deflect between 0 — 0.25 V and
0.35-2.0V?
3 Wire Harness check: Go to Step 4. Repair or replace.
(1)Check “R/Y” and “Gr/Y” wire.
Are they in good condition?
4 Fuel Injector Circuit check: Go to Step 5. Repair or replace.
(1) Check fuel injector circuit referring to “TABLE B-2”
in this section.
Is it in good condition?
5 Fuel Injector inspection: Go to Step 6. Faulty fuelinjector(s).
(1) Inspect fuel injectors (No.2, 4, 6) referring to
“ENGINE AND EMISSION CONTROL" section.
Are they in good condition?
6 Fuel Pressure inspection: Replace HO2S and Repair or replace.
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DTC P0161 HO2S (BANK-2 SENSOR-2) HEATER CIRCUIT MALFUNCTION

WIRING DIAGRAM
Refer to DTC P0156.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Current of HO2S heater is higher than specified value or lower | HO2S
than specified value. HO2S circuit
ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® [ntake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)
® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4)Increase vehicle speed to 56 km/h (35 mph) or more.

(5)Keep above vehicle speed for 5 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and run engine at idle speed for 1 min.

(7)Check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 HO2S Heater check: Go to Step 3. Faulty “BI”, “P/W”
(2)With ignition switch OFF, disconnect HO2S heater wire.
relay. Faulty HO2S.

(2) Check resistance between C51-3-16 and E139-2.
Is the resistance 5 — 7 Q at 20°C?

3 HO2S Heater Power Supply check: Go to Step 4. Fuse 18 and/or 21
(1) With ignition switch ON leaving engine OFF, check blown.

voltage between E139-3 and ground, E139-1 and If OK, faulty “B/W"

ground. wire or “Bl/W” wire.

Is each voltage 10 — 14 V?
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STEP

ACTION

YES

NO

HO2S Heater Control Circuit check:

(1) With ignition switch OFF, install HO2S heater relay.

(2) With ignition switch ON leaving engine OFF, check
voltage between C51-3-16 and ground.

Is the voltage 10 — 14 V?

Substitute a known-
good ECM (PCM)
and recheck.

Faulty HO2S heater
relay or “P/W” wire
shorted to ground
circuit.

If OK, substitute a
known-good ECM
(PCM) and recheck.

Fig. for STEP 2, 3

a. HO2S heater relay
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DTC P0171 FUEL SYSTEM TOO LEAN (BANK-1)
DTC P0172 FUEL SYSTEM TOO RICH (BANK-1)

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
PO171 Vacuum leaks
Total fuel trim of BANK-1 is higher than 33 %. Exhaust gas leakage
P0O172 Fuel pressure out of specification
Total fuel trim of BANK-1 is lower than —33 %. Fuel injector malfunction

Heated oxygen sensor malfunction
MAF sensor malfunction

ECT sensor malfunction

Fuel level sensor malfunction

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using the DTC CONFIRMATION PROCE-
DURE.

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® [ntake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)
e Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
® Following DTCs are not detected: P0130, P0133 and P0134 (No0.13)

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4) Operate vehicle within freeze frame data condition as noted for 5 min.
(5) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

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 “P0171” and “P0172"? Go to applicable Go to Step 3.
DTC FLOW TABLE.
3 Check intake system and exhaust system for leakage. | Go to Step 4. Repair or replace.
Are intake system and exhaust system in good
condition?
4 Check fuel pressure referring to “TABLE B-3" in this Go to Step 5. Repair or replace.
section.
Is check result satisfactory?
5 Check fuel injectors (No.1, 3, 5) referring to “ENGINE | Go to Step 6. Faulty injector(s).
AND EMISSION CONTROL” section.
Is check result satisfactory?
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STEP ACTION YES NO

6 Check fuel injector circuit referring to “TABLE B-3” Goto Step 7. Repair or replace.
in this section.
Is it in good condition?

7 Check fuel level sensor referring to “ENGINE AND Go to Step 8. Faulty fuel level
EMISSION CONTROL” section. sensor or its circuit.
Is check result satisfactory?

8 Check MAF sensor referring to “ENGINE AND Go to Step 9. Faulty MAF sensor
EMISSION CONTROL” section. or its circuit.
Is check result satisfactory?

9 Check ECT sensor referring to “ENGINE AND Go to Step 10. Faulty ECT sensor.
EMISSION CONTROL” section.
Is check result satisfactory?

10 Check HO2S referring to Step 2 of DTC P0134 (DTC | Substitute a known- | Faulty HO2S.

No.13) Diag. Flow Table.
Is check result satisfactory?

good ECM (PCM)
and recheck.
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DTC P0174 FUEL SYSTEM TOO LEAN (BANK-2)
DTC P0175 FUEL SYSTEM TOO RICH (BANK-2)

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
P0O174 Vacuum leaks
Total fuel trim of BANK-2 is higher than 33 %. Exhaust gas leakage
PO175 Fuel pressure out of specification
Total fuel trim of BANK-2 is lower than —33 %. Fuel injector malfunction

Heated oxygen sensor malfunction
MAF sensor malfunction

ECT sensor malfunction

Fuel level sensor malfunction

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using the DTC CONFIRMATION PROCE-
DURE.

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® [ntake air temperature: between —14 °C and 70°C (6.8°F and 158 °F)
e Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
® Following DTCs are not detected: P0130, P0133 and P0134 (No0.13)

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4) Operate vehicle within freeze frame data condition as noted for 5 min.
(5) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

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 “P0174” and “P0175"? Go to applicable Go to Step 3.
DTC FLOW TABLE.
3 Check intake system and exhaust system for leakage. | Go to Step 4. Repair or replace.
Are intake system and exhaust system in good
condition?
4 Check fuel pressure referring to “TABLE B-3" in this Go to Step 5. Repair or replace.
section.
Is check result satisfactory?
5 Check fuel injectors (No. 2, 4, 6) referring to “ENGINE | Go to Step 6. Faulty injector(s).
AND EMISSION CONTROL” section.
Is check result satisfactory?
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STEP ACTION YES NO

6 Check fuel injector circuit referring to “TABLE B-3” Goto Step 7. Repair or replace.
in this section.
Is it in good condition?

7 Check fuel level sensor referring to “ENGINE AND Go to Step 8. Faulty fuel level
EMISSION CONTROL” section. sensor or its circuit.
Is check result satisfactory?

8 Check MAF sensor referring to “ENGINE AND Go to Step 9. Faulty MAF sensor
EMISSION CONTROL” section. or its circuit.
Is check result satisfactory?

9 Check ECT sensor referring to “ENGINE AND Go to Step 10. Faulty ECT sensor.
EMISSION CONTROL” section.
Is check result satisfactory?

10 Check HO2S referring to Step 2 of DTC P0154 (DTC | Substitute a known- | Faulty HO2S.

No.26) Diag. Flow Table.
Is check result satisfactory?

good ECM (PCM)
and recheck.
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DTC P0O300 RANDOM MISFIRE DETECTED

DTC P0301 CYLINDER 1 MISFIRE DETECTED
DTC P0302 CYLINDER 2 MISFIRE DETECTED
DTC P0O303 CYLINDER 3 MISFIRE DETECTED
DTC P0304 CYLINDER 4 MISFIRE DETECTED
DTC P0305 CYLINDER 5 MISFIRE DETECTED
DTC P0306 CYLINDER 6 MISFIRE DETECTED

SYSTEM DESCRIPTION

ECM (PCM) measure the angle of the crankshaft based on the pulse signal from the CKP sensor and CMP sensor
for each cylinder. If it detects a large change in the angle speed of the crankshatft, it concludes occurrence of a
misfire. When the number of misfire is counted by ECM (PCM) beyond the DTC detecting condition, it determine
the cylinder where the misfire occurred and output it as DTC.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA

P0300 Ignition system
Misfire, which causes catalyst to overheat during 200 engine Fuel injector and its circuit
revolutions, is detected at 2 or more cylinders. (MIL flashes as | Fuel pressure

long as this misfire occurs continuously.) EGR system

Misfire, which affects exhaust emission adversely during 1000 | Fuel level sensor
engine revolution, is detected at 2 or more cylinders. Abnormal air drawn in
P0301, P0302, P0303, P0304, P0305, P0306 Engine compression

Misfire, which causes catalyst to overheat during 200 engine | Valve lash adjuster
revolutions, is detected at 1 cylinder. (MIL flashes as long as this | Valve timing
misfire occurs continuously.)

Misfire, which affects exhaust emission adversely during 1000
engine revolution, is detected at 1 cylinder.

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

WARNING:

® \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® [ntake air temperature: between —14 Cand 70 C%6.8 F‘and 158 FYf
e Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
® Following DTCs are not detected: PO335 and P0340 (No0.42)

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Operate vehicle within freeze frame data condition as noted for 1 min.
(4) Stop vehicle and check DTC and pending DTC by using scan tool.
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DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Ignition System inspection: Go to Step 3. Faulty ignition coil,
(1) Check spark plug and ignition spark of cylinder wire harness or spark
where misfire occurs, referring to “IGNITION plug.
SYSTEM” section. If OK, substitute a
Is it in good condition? known-good ECM
(PCM) and recheck.
3 Fuel Injector Circuit check: Go to Step 4. Repair or replace.
(1) Check fuel injector circuit referring to “TABLE B-2”
in this section.
Is it in good condition?
4 Fuel Injector Operation check: Go to Step 5. Check injector not
(1) Using sound scope, check each injector operating making operating
sound at engine cranking or idling. sound.
Do all injectors make operating sound? If OK, substitute a
known-good ECM
(PCM) and recheck.
5 Fuel Pressure inspection: Go to Step 6. Repair or replace.
(1) Check fuel pressure referring to “TABLE B-3” in this
section.
Is check result satisfactory?
6 Fuel Injector inspection: Goto Step 7. Replace.
(1) Check fuel injector(s) referring to “ENGINE AND
EMISSION CONTROL SYSTEM” section.
Is check result satisfactory?
7 Ignition Timing inspection: Go to Step 8. Adjust.
(1) Check ignition timing referring to “IGNITION
SYSTEM” section.
Is check result satisfactory?
8 EGR System inspection: Go to Step 9. Repair or replace.
(1) Check EGR system referring to “ENGINE AND
EMISSION CONTROL SYSTEM” section.
Is check result satisfactory?
9 Fuel Level Sensor inspection: Go to Step 10. Repair or replace.
(1) Check fuel level sensor referring to “ENGINE AND
EMISSION CONTROL SYSTEM” section.
Is check result satisfactory?
10 Engine Mechanical Systems check: Substitute a known- | Repair or replace.

(1) Check engine mechanical systems referring to
“ENGINE MECHANICAL” section.
Is check result satisfactory?

good ECM (PCM)
and recheck.
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DTC P0335 CRANKSHAFT POSITION SENSOR CIRCUIT MALFUNCTION
WIRING DIAGRAM
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
CKP sensor signal is not input for 3 sec. after engine start. CKP sensor
CKP sensor circuit
ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

® [ntake air temperature: between —14 C’and 70 C°(6.8 Fand 158 FYf

® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

® Following DTC is not detected: P0340 (No.42)

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.
(3) Start engine and run it for 10 sec.

(4) Check DTC by using scan tool.
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DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 CKP Sensor and lIts Circuit Resistance check: Go to Step 4. Go to Step 3.
(1) With ignition switch OFF, disconnect ECM (PCM)
coupler (C51-3).
(2) Check resistance between C51-3-2 and C51-3-3.
Is the resistance 484 — 656 Q7
3 CKP Sensor Resistance check: Faulty “W/BI” wire Faulty CKP sensor.
(1) With ignition switch OFF, disconnect CKP sensor | or “Or/B” wire.
coupler.
(2) Check resistance between “2” and “3” terminal of
CKP sensor coupler.
Is the resistance 485 — 655 Q?
4 CKP Sensor Visual inspection: Poor C51-3-2 and/or | Replace or reinstall.

(1) Check CKP sensor installation and teeth of
crankshaft referring to “ENGINE MECHANICAL”
section.

Are they OK?

C51-3-3 terminal of
ECM (PCM) coupler
connection.

“W/BI” wire or “Or/BI”
wire shorted to other
circuit.

If OK, substitute a
known-good ECM
(PCM) and recheck.

Fig. for STEP 3
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DTC P0340 CAMSHAFT POSITION SENSOR CIRCUIT MALFUNCTION
(DTC No.42)

WIRING DIAGRAM

ECM/PCM
A s5v 4 sV
154 ];—]__ L
Y. N N~
ez Y E61[8 cs1-3 [ 21 o 10
B/R
Gr/Y
EO7 AN A2,
]
3
C/" ' /\-:
--- - ]
- ce7
1% i 'oYig v
N ! J1c !
Py - < --
Y3 Y4 1
5 1
:"/\ Bl
d 3 .
E44J/C | o9 A3 L.
]
) (REF)  (POS) i
L
\/4 :
1
£59 » :
cs2 11 1--.\/5---.
BI/B
Gr’Y  BI/B
10
A l
_] ; 1. CMP sensor
Ce6J/C >8 2. Main relay

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
E61 C51-3 C51-1 C51-2

-

j—
—

\\\///\z(/ﬂ\v/\\ o

- S — . - —
[t [ ] e oo () R SN | ] ——

SYSTEM DESCRIPTION

CMP sensor detects REF signal and POS signal.

° REF signal: 6 pulses/1 revolution of camshaft. Each of REF signals has different wavelength. Based on REF
signal, ECM (PCM) judges which cylinder is at TDC.

° POS signal: 360 pulses/1 revolution of camshaft. Each of POS signals has equivalent wavelength. Based on
POS signal, ECM (PCM) judges the wavelength of REF signals, engine speed and piston position.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION

Engine start signal is input but CMP sensor signal is not input
for 5 sec.

CMP sensor signal is input less than 10 while 2 CKP sensor
signal is input.

TROUBLE AREA

CMP sensor

CMP sensor circuit
Engine start signal circuit
ECM (PCM)
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DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-

DURE.

® [ntake air temperature: between —14 Cand 70 C°(6.8 Fand 158 Fy
® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
® Following DTC is not detected: P0335

(1) With ignition switch OFF, connect scan tool.
(2) Turn ON ignition switch and clear DTC by using scan tool if any.
(3) Crank engine for 8 sec.

(4)Check DTC by using scan tool.

DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Is engine cranked? Go to Step 3. Go to “CRANKING
SYSTEM” section.
3 Engine Start Signal check: Go to Step 4. Repair or replace.
(1) Check engine start signal circuit referring to
“DTC P1500” in this section.
Is the result satisfactory?
4 CMP Sensor Power Supply Voltage check: Go to Step 5. Faulty “Bl/B” wire
(1) With ignition switch OFF, disconnect CMP sensor and/or “Gr/Y” wire.
coupler (1).
(2) With ignition switch ON, check voltage between
C09-2 and C09-1 terminal.
Is the voltage 10 — 14 V?
5 CMP Sensor (REF) Signal check: Go to Step 6. Faulty “Y/BI” wire
(1) With ignition switch OFF, connect CMP sensor or CMP sensor.
coupler (1). If OK, substitute a
(2) Disconnect couplers from ignition coil assembly known-good ECM
and fuel injectors. (PCM) and recheck.
(3) With ignition switch ON and crankshaft turned
slowly, check voltage between C51-3-10 and
C51-3-21.
Does voltmeter indicator deflect between 0 — 1 V and
4 -6V 6 times while crankshaft turned two revolutions?
6 CMP Sensor (POS) Signal check: Poor C51-3-9 and/or | Faulty “Y/G” wire or
(1) With ignition switch ON and crankshaft turned C51-3-10 terminal of | CMP sensor.
slowly, check voltage between C51-3-9 and ECM (PCM) coupler | If OK, substitute a
C51-3-21. connection. known-good ECM
Does voltmeter indicator deflect between 0 — 1 V and | If OK, substitute a (PCM) and recheck.
4-6V? known-good ECM
(PCM) and recheck.
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Fig. for STEP 4
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DTC P0400 EXHAUST GAS RECIRCULATION FLOW MALFUNCTION
(DTC No.51)

SYSTEM/WIRING DIAGRAM

1. EGR valve
2. Intake manifold
3. Exhaust gas
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SYSTEM DESCRIPTION

EGR system consists of EGR valve and its passage. ECM (PCM) judges EGR valve opening based on following
items. (engine speed, engine load, engine coolant temperature, intake air temperature and vehicle speed)

If EGR system is in good condition, intake manifold absolute pressure is varied within specified value as soon as
ECM (PCM) opens EGR valve.

DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
The difference of intake manifold absolute pressure before and | EGR valve
after EGR valve is opened is out of specification. EGR circuit
EGR system
MAP sensor
ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® Intake air temperature: between —14 Cand 70 C°(6.8 Fand 158 Fy
® Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))
@ Following DTC is not detected: P1408

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4)Increase vehicle speed to 50 — 65 km/h (30 — 40 mph) (engine speed; 2000 — 3000 r/min.).
(5)Keep above vehicle speed for 3 min. (Throttle valve operating is kept constant in this step.)
(6) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

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 3. Go to Step 4.
3 EGR Valve Operation check: Intermittent trouble. Go to Step 4.
(1) With ignition switch OFF, install SUZUKI scan tool. | If OK, substitute a
(2) Check EGR system referring to “ENGINE AND known-good ECM
EMISSION CONTROL” section. (PCM) and recheck.
Is it in good condition?
4 EGR Valve Power Supply Circuit check: Go to Step 5. Faulty “Bl/B” wire.
(1) With ignition switch OFF, disconnect EGR valve
coupler (1).
(2) With ignition switch ON, check voltage between
C04-2 (b) and ground, C04-5 (e) and ground.
Is each voltage 10 — 14 V?
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STEP ACTION

YES

NO

5 EGR Valve Stepper Motor Coil Circuit check:
disconnect ECM (PCM) couplers.

C51-2-5, C51-2-16, C51-2-17.
Is each resistance 20 — 24 Q7?

(1) With ignition switch OFF, connect EGR coupler and

(2) Check resistance between C51-2-20 and C51-2-4,

Stuck or faulty EGR
valve.

Clogged EGR gas
passage.

MAP sensor
malfunction.

If OK, substitute a
known-good ECM
(PCM) and recheck.

Faulty “Lg”, “Lg/W”,
“Lg/R”, “Lg/Y” wire
or EGR valve.

Fig. for STEP 4

Fig. for STEP
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DTC P0420 CATALYST SYSTEM (BANK-1) EFFICIENCY BELOW THRESHOLD
DTC P0430 CATALYST SYSTEM (BANK-2) EFFICIENCY BELOW THRESHOLD

SYSTEM/WIRING DIAGRAM

iF - T

1. Warm up TWC converter (Bank 2) 5. HO2S (Bank 2, Sensor 1)
2. Warm up TWC converter (Bank 1) 6. HO2S (Bank 1, Sensor 1)
3. TWC converter 7. HO2S (Bank 1, Sensor 2)
4. HO2S (Bank 2, Sensor 2)

TERMINAL ARRANGEMENT OF ECM (PCM) COUPLER (VIEWED FROM HARNESS SIDE)
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SYSTEM DESCRIPTION

Exhaust oxygen concentration at the upper part and the lower part of TWC is detected from HO2S-1 and HO2S-2
respectively and accordingly ECM (PCM) controls the closed loop which then controls the fuel injection volume.
While the above control is going on and if TWC is in good condition, the output voltage of HO2S-2 is maintained
at specified level. As TWC is in becomes deteriorated, even when the above control is going on, the exhaust gas
which has passed TWC then passes HO2S-2 at the exhaust oxygen concentration similar to that of the upper part
of TWC without being oxygenated or converted. Thus, waveforms of HO2S-1 and HO2S-2 output voltage become
alike. ECM (PCM) judges deterioration of TWC by comparing waveforms of HO2S-1 and HO2S-2.
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DTC DETECTING CONDITION AND TROUBLE AREA

DTC DETECTING CONDITION TROUBLE AREA
Output waveform of HO2S (S-2) becomes similar to that of TWC converter
HO2S (S-1). Exhaust system

HO2S (SENSOR 2)
HO2S (SENSOR 2) circuit
ECM (PCM)

DTC CONFIRMATION PROCEDURE

NOTE:

Check to make sure that following conditions are satisfied when using this DTC CONFIRMATION PROCE-
DURE.

WARNING:

e \When performing a road test, select a place where there is no traffic or possibility of a traffic accident
and very careful during to avoid occurrence of an accident.

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

® Intake air temperature: between —14 C°and 70 C°(6.8 F°and 158 Fy

e Atmospheric pressure: higher than 560 mmHg (Altitude: lower than 2790 m (9150 ft))

® Following DTCs are not detected: P0100 (No.33, 34), P0110 (No.23, 25), P0115 (No.14, 15), P0130, P0133,
P0134 (No.13), P0135, P0136, P0141, P0335, P0460, PO500 (No.24), P1450 and P1451

(1) With ignition switch OFF, connect scan tool.

(2) Turn ON ignition switch and clear DTC by using scan tool if any.

(3) Start engine and warm up to normal operating temperature.

(4) Increase vehicle speed to 56 km/h (35 mph) or more.

(5)Keep above vehicle speed for 5 min. (Throttle valve operating is kept constant in this step.)
(6) Increase vehicle speed to 80 — 100 km/h (50 — 60 mph). (engine speed; 2500 — 3000 r/min.)
(7)Keep above vehicle speed for 1 min. (Throttle valve operating is kept constant in this step.)
(8) Stop vehicle and check DTC and pending DTC by using scan tool.

DTC TROUBLESHOOTING

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Exhaust System Visual inspection: Go to Step 3. Repair or replace.

(1) Check exhaust system for leaks, damage and loose.
Is it in good condition?

3 HO2S BANK-1 (BANK-2) SENSOR-2 Circuit check: Go to Step 4. Repair or replace.
(1) Check “R/B” and “Gr/Y” wire (“R/Y” and “Gr/Y” wire).
Are they in good condition?

4 (1) Replace BANK-1 (BANK-2) HO2S SENSOR-2. Go to Step 5. Faulty BANK-1
(2) Perform DTC confirmation procedure. (BANK-2) HO2S
Is DTC P0420 (P0430) detected? SENSOR-2.

5 (1) Replace BANK-1 (BANK-2) warm up TWC converter. | Substitute a known- | Replace TWC
(2) Perform DTC confirmation procedure. good ECM (PCM) converter.

Is DTC P0420 (P0430) detected? and recheck.
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DTC P0443 EVAP CONTROL SYSTEM PURGE CONTROL VALVE CIRCUIT MALFUNCTIO