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SECTION 6

ENGINE GENERAL INFORMATION
AND DIAGNOSIS
(TBI FOR G10)

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 Diaghostic Module (SDM).
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1. No.1 cylinder
2. No.2 cylinder
3. No.3 cylinder

GENERAL INFORMATION
STATEMENT ON 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 an inch).
Accordingly, when any internal engine parts are serviced, care and
cleanliness are important.

Throughout this section, it should be understood that proper clean-

ing 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 surfaces oninitial op-
eration.

e \Whenever valve train components, pistons, piston rings, con-
necting rods, rod bearings, and crankshaft journal bearings are
removed 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 har-

ness or other electrical parts.

® Throughout this manual, the four cylinders of the engine are iden-
tified by numbers; No.1 (1), No.2 (2) and No.3 (3) 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.

@ |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 can be
grounded, ground cable of the battery should be disconnected at
battery.

® Any time the air cleaner, throttle body or intake manifold is re-
moved, 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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HOSE CONNECTION

With short pipe, fit hose as far as it reaches pipe joint as
shown.

Hose

B s

Clamps securely at a position

3to 7 mm (0.12-0.27 in.)
from hose end.

With following type pipe, fit hose as far as its peripheral

projection as shown.

7222

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

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

> <

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.) into the hose. Hose

<-— 20to 30 mm
Clamp (0.79-1.18in.)

Clamp securely at a position 3 to
7mm (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 delivery pipe) is still

under high fuel pressure even after engine was stopped, loosen-
ing or disconnecting fuel feed line directly may cause dangerous
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 the
fuel line is disconnected. In order to reduce the chance of person-
al injury, cover the fitting to be disconnected with a shop cloth. Put
that cloth in an approved container when disconnection is com-
pleted.

® 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 Hose Con-
nection.

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

® \When installing injector or fuel delivery pipe, 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.
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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, release fuel pressure as fol-

lows.

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

2) Remove relay box cover.

3) Disconnect fuel pump relay (1) from relay box (2).

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

5) 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.

6) Upon completion of servicing, connect fuel pump relay to relay
box and install relay box cover.

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 2 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 feed
hose.)

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

ON-BOARD DIAGNOSTIC SYSTEM

ECM (PCM) in this vehicle has following functions.

® \When the ignition switch is turned ON with the engine at a stop,
malfunction indicator lamp (MIL) (1) turns ON to check the bulb
of the malfunction indicator lamp (1).

® \When ECM (PCM) detects a malfunction which gives an adverse
effectto vehicle emission while the engine is running, it makes the
malfunction indicator lamp (1) in the meter cluster of the instru-
ment panel turn ON or flash (flashing only when detecting a mis-
fire which can cause damage to the catalyst) and stores the mal-
function area in its memory.

(If it detects that continuously 3 driving cycles are normal after de-
tecting a malfunction, however, it makes MIL (1) turn OFF al-
though 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 (1) due to that malfunction, 2 driving cycle
detection logic is adopted to prevent erroneous detection.

e \When a malfunction is detected, engine and driving conditions
then are stored in ECM (PCM) memory as freeze frame data. (For
the detalils, 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

10.

. Trouble Code
. Engine Speed
. Eng Cool Tmp.
. Vehicle Spd.

. MAP Sensor

. St. Term FT1

. Lg. Term FT1

. Fuel 1 Stat.

. Fuel 2 Stat.

Load value

P0102 (1st) ==
782 RPM

80°C

0 km/h

39 kPa

—0.8% Lean
—1.6% Lean
Closed Loop

Not used

25.5%

L

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 engine startup, driving mode where a
malfunction would be detected if present 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 from
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 mal-
function was detected by checking the freeze frame data. Also,
ECM (PCM) has a function to store each freeze frame data for three
different malfunctions in the order as the malfunction is detected.
Utilizing this function, itis 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-P0303), fuel

1 .
system too lean (P0171) and fuel system too rich
(P0172)

5 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.

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

I— Body ground

— ECM (PCM) ground

1 — Serial data line
(K line of ISO 9141)

FRAME FRAME 1 FRAME 2 FRAME 3 FRAME 4
MALEUNCTION FREEéiTFARAME 1st FREEZE 2nd FREEZE 3rd FREEZE
FRAME DATA FRAME DATA FRAME DATA
DETECTED ORDER to be updated
No malfunction No freeze frame data
1 P0400 (EGR) Data at P0400 Data at P0400 B 3
detected detection detection
5 PO171 (Fuel Data at P0171 Data at P0400 Data at P0171 3
system) detected detection detection detection
3 P0300 (Misfire) Data at P0171 Data at P0400 Data at P0171 Data at P0O300
detected detection detection detection detection
4 P0301 (Misfire) Data at P0171 Data at P0400 Data at P0171 Data at PO300
detected detection detection detection detection
Freeze frame data clearance:
The freeze frame data is cleared at the same time as clearance of
diagnostic trouble code (DTC).
SUZUKI Data Link Connector (DLC)
B+ ﬁﬁga' data|  DLC (1) is in compliance with SAEJ1962 in its installation position,
3 - 3 the shape of connector and pin assignment.
1615141131121 1N |10} 9
o/ T el 15121100 Serial data line (K line of ISO 9141) is used for SUZUKI scan tool
L (Tech-1) or generic scan tool to communicate with ECM (PCM).

SUZUKI serial data line is used for SUZUKI scan tool (Tech-1) to
communicate with ABS control module and air bay SDM.
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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. 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.

If two or more DTCs are stored, proceed to the flow table of the

DTC which has detected 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 (DTCs) other than DTC P0171/
P0172 (Fuel system too lean/too rich) and DTC P0300/
P0301/P0302/P0303 (Misfire detected)

2. DTC P0171/P0172 (Fuel system too lean/too rich)

3. DTC P0300/P0301/P0302/P0303 (Misfire detected)

® Be sure to read “Precautions for Electrical Circuit Service” in Sec-
tion OA before inspection 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 respec-

tively.

— MAP sensor and TP sensor are in good condition and none of

power circuits of these sensors is shorted to ground.

6x6\Neild'ceon



6-10 ENGINE GENERAL INFORMATION AND DIAGNOSIS (TBI FOR G10)

ENGINE DIAGNOSTIC FLOW TABLE

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

STEP ACTION

YES

NO

1 Customer Complaint Analysis

1) Perform customer complaint analysis referring to the
next page.

Was customer complaint analysis performed?

Go to Step 2.

Perform customer
complaint analysis.

1) Recheck for DTC and freeze frame data referring to
“DTC Check” section.
Is there any DTC(s)?

7 Rechecking and Record of DTC/Freeze Frame Data

1) Recheck for DTC and freeze frame data referring to
“DTC Check” section.

Is there any DTC(s)?

2 Diagnostic Trouble Code (DTC) and Freeze Frame Data | 1) Print DTC and Go to Step 4.
Check, Record and Clearance freeze frame data
1) Check for DTC (including pending DTC) referring to or write them
the next page. down and clear
s there any DTC(s)? them by referring
to “DTC
Clearance”
section.
2) Go to Step 3.
3 Visual Inspection 1) Repair or replace | Go to Step 5.
1) Perform visual inspection referring to the next page. malfunction part.
Is there any faulty condition? 2) Go to Step 11.
4 Visual Inspection Go to Step 8.
1) Perform visual inspection referring to the next page.
Is there any faulty condition?
5 Trouble Symptom Confirmation Go to Step 6. Goto Step 7.
1) Confirm trouble symptom referring to the next page.
Is trouble symptom identified?
6 Rechecking and Record of DTC/Freeze Frame Data Go to Step 9. Go to Step 8.

Go to Step 10.

8 Engine Basic Inspection and Engine Diag. Table

1) Check and repair according to “Engine Basic Check”
and “Engine Diag. Table” section.

Are check and repair complete?

9 Trouble shooting for DTC

1) Check and repair according to applicable DTC diag.
flow table.

Are check and repair complete?

Go to Step 11.

1) Check and repair
malfunction
part(s).

2) Go to Step 11.

10 Check for Intermittent Problems

1) Repair or replace

Go to Step 11.

1) Clear DTC if any.

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

Is there any problem symptom, DTC or abnormal

condition?

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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10.

11.

. 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 4 and recheck DTC according to Step 5.

Attempt to diagnose a trouble based on DTC in this step only or failure to clear the DTC in this step will lead
to incorrect diagnosis, trouble diagnosis of a normal circuit or difficulty in troubleshooting.

NOTE:

If only Automatic transmission DTCs (P0705/P0720/P0753/P0758/P0751/P0756) or Immobilizer
DTCs (P1620 — P1623) are indicated in this step, perform trouble diagnosis according to “Diagnosis”
in Section 7B or Section 8G.

..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.

..and 7. RECHECKING AND RECORD OF DTC/FREEZE FRAME DATA

Refer to “DTC check” section for checking procedure.

. 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 FLOW 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.

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

Based onthe DTC indicated in Step 5 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, 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

(] Difficult Starting

[J No cranking

[1 No initial combustion
[1 No combustion

[J Poor Driveability

[] Hesitation on acceleration
[1Back fire/[JAfter fire

[J Lack of power

[J Poor starting at [J Surging

(Ccold Cwarm [Calways) [J abnormal knocking
] Other [] Other
[J Poor Idling [] Engine Stall when

[J Poor fast idle
[J Abnormal idling speed

[ Immediately after start
[] Accel. pedal is depressed

(CIHigh CLow) ( r/min.) [J Accel. pedal is released
[J Unstable [J Load is applied
(] Hunting ( r/min. to r/min.) [J A/C [JElectric load [JP/S
] Other [ Other
[] Other
[J OTHERS:
VEHICLE/ENVIRONMENTAL CONDITION WHEN PROBLEM OCCURS
Environmental Condition
Weather [JFair [ICloudy [JRain [1Snow [JAlways [1Other
Temperature | [JHot [JWarm [JCool [JCold ( °F/ °C) LJAlways
Frequency [JAlways [JSometimes ( times/ day, month) [JOnly once [[]JUnder certain condition
Road [JUrban [JSuburb CIHighway [IMountainous (C1Uphill CJDownhill) [(JTarmacadam [JGravel
[(IOther
Vehicle Condition
Engine [JCold (OWarming up phase [JWarmed up [JAlways [JOther at starting
condition Climmediately after start [JRacing without load [JEngine speed ( r/min.)
Vehicle During driving: [JConstant speed [JAccelerating []Decelerating
condition [JRight hand corner [JLeft hand corner [JWhen shifting (Lever position ) LJAt stop

[JVehicle speed when problem occurs ( km/h, Mile/h) [JOther

Malfunction indicator
lamp condition

[JAlways ON [JSometimes ON [JAlways OFF [[JGood condition

Diagnostic trouble First check: [INo code [[JMalfunction code ( )
code Second check: [JNo code [[JMalfunction code ( )
NOTE:

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

market.
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B8)

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 MIL dims), 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

1) Prepare SUZUKI scan tool (Tech-1) or generic scan tool.
2) With ignition switch OFF, connect it to data link connector (DLC)
(1) 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

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 it or write it 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 in good condition. Then check data link
connector and serial data line (circuit) in the vehicle with which
communication was not possible.

5) After completing the check, turn ignition switch off and discon-
nect scan tool from data link connector.
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DIAGNOSTIC TROUBLE CODE (DTC)
CLEARANCE

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

2) Turn ignition switch 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
(PCM) connectors for 30 sec. or longer)

® \WWhen the same malfunction (DTC) is not detected again
during 40 engine warm-up cycles.
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DIAGNOSTIC TROUBLE CODE (DTC) TABLE

but not to cause damage to three way catalyst

DTC DETECTING CONDITION
DETECTING ITEM . . MIL
NO. (DTC will set when detecting:)
Low pressure-high vacuum-low voltage
POL05 Mamfold absolgte pressure (qr MAP sensor circuit shortgd to ground) 1 driving cycle
circuit malfunction High pressure-low vacuum-high voltage
(or MAP sensor circuit open)
PO110 Intake al.r temp. circuit Intake a!r temp. c?rcu!t Iqw |r.1put 1 driving cycle
malfunction Intake air temp. circuit high input
PO115 Engine c'oolant temp. circuit Eng!ne coolant temp. c!rcu!t Iqw |r'1put 1 driving cycle
malfunction Engine coolant temp. circuit high input
P0120 Throttle posmon circuit Throttle pos!t!on c!rcu!t Iqw |r.1put 1 driving cycle
malfunction Throttle position circuit high input
P0121 Throttle position circuit Poor performance of TP sensor 2 driving cycles
performance problem
Min. output voltage of HO2S-higher than
HO2S circuit malfunction specification .
P0130 2 driving cycles
(Sensor-1) Max. output voltage of HO2S-lower than ving ¢y
specification
— R ti f HO2S-1 output volt
HO2S circuit slow response esponse' ime o . output voltage -
P0133 between rich and lean is longer than 2 driving cycles
(Sensor-1) e
specification.
HO2S heater circuit Terminal voltage is lower than specification .
P0135 . L 2 driving cycles
malfunction (Sensor-1) at heater OFF or it is higher at heater ON. gcy
HO2S circuit malfunction Max..\'/olta.xge of .HOZ.S-Z 'S Iowe'r th?n -
P0136 specification or its min. voltage is higher than |2 driving cycles
(Sensor-2) e .
specification
N Terminal voltage is lower than specification
P0141 HO2S he_ater cireutt at heater OFF or it is higher at heater ON. 2 driving cycles
malfunction (Sensor-2) L
(or heater circuit or short)
Short term fuel trim or total fuel trim (short
and long terms added) is larger than -
P0171 Fuel system too lean e 1 2 driving cycles
specification for specified time or longer.
(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 'Ferm added)' I.S smaller than 2 driving cycles
specification for specified time or longer.
(fuel trim toward lean side is large.)
- - MIL flashing
P0300 Random misfire detected Misfire of such level as to cause damage to during misfire
P0301 Cylinder 1 misfire detected three way catalyst de tgection
P0302 Cylinder 2 misfire detected fre of Hlevel - —
P0303 Cylinder 3 misfire detected Misfire of such level as to deteriorate emission 2 driving cycles
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DTC DETECTING CONDITION
DETECTING ITEM . . MIL
NO. (DTC will set when detecting:)
P0335 C.ran'kshaft pos.ltlon Sensor No signal during engine running 1 driving cycle
circuit malfunction
P0340 C.am:shaft posn!on sensor No signal for 2 sec. during engine cranking 1 driving cycle
circuit malfunction
Output waveforms of HO2S-1 and HO2S-2
Catalyst system efficienc are similar.
P0420 beIovalthreyshoId y (Time from output voltage change of HO2S-1 | 2 driving cycles
to that of HO2S-2 is shorter than
specification.)
P0443 E.VAF_> Purge cqntrol valve Purge control valve circuit is open or shorted 2 driving cycles
circuit malfunction to ground
. N Radiator cooling fan relay terminal voltage is
Radiator fan control circuit . . -
P0480 . low when cooling temp. is lower than 2 driving cycles
malfunction e
specification
PO500 Vehicle s_peed sensor No signal while runr_ung in “D” range or during 2 driving cycles
malfunction fuel cut at decelerating
Throttle opening change is small as compared
with electrically live time. Throttle valve opening
P0505 Idle control system malfunction | is notwithin its target range with CTP switch ON | 1 driving cycle
or drive voltage exists though ECM (PCM) is not
outputting ISC drive command.
Closed throttle position switch Switch does not change from ON to OFF
P0510 . P (or from OFF to ON) even when vehicle speed | 2 driving cycle
malfunction N
reaches over (or below) specification.
Earlv Fuel Evaporation Heater Heater monitor terminal voltage is higher than
P1250 Circﬁit Malfuncltjion specified value when EFE OFF or it is lower |2 driving cycles
than specified value when EFE ON.
P1450 Barometrlc pre.ssure sensor Baro.njetrl.c pressure is lower or h.|gher than 1 driving cycle
circuit malfunction specification. (or sensor malfunction)
Difference between manifold absolute
. pressure (MAP sensor value) and
Barometric pressure sensor : . .
P1451 barometric pressure (barometric pressure 2 driving cycles
performance problem . .
sensor value) is larger than specification
during cranking.
Starter sianal circuit Starter signal is not inputted from engine
P1500 .g cranking till its start and after or it is always 2 driving cycles
malfunction .
inputted
P1510 ECM (PCM) backup power No backup power after starting engine 1 driving cycle

source malfunction
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DTC DETECTING CONDITION
DETECTING ITEM . . MIL
NO. (DTC will set when detecting:)
PO705 Transmission range sensor (switch) No signal or multiple signals inputted with | 1 driving
circuit malfunction (A/T) shifted in “D” range cycle
PO720 Output speed sensor circuit No signal while running vehicle with “D” or | 1 driving
malfunction (A/T) “2” range. cycle
Shift solenoid A (#1) performance
P0O751 or stuck off #1)p While running in “D” range, engine speed as 5 drivin
. - compared to vehicle speed is higher or g
Shift solenoid B (#2) performance o cycles
P0756 lower than specified value.
or stuck off
PO753 | Shift solenoid A (#1) electrical (A/T) | Output command from PCM and output 1 4 o
voltage do not agree. (solenoid circuit |
P1620 ECU code not registered
No ECU code transmitted from
P1621 . .
Immobilizer Control Module Refer to Section 8A.
P1622 Fault in ECM (PCM)
P1623 ECU code not matched
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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 (PCM) detects normal condition after that.

DTC NO. DETECTED ITEM FAIL-SAFE OPERATION
. - ® ECM (PCM) uses value determined by throttle
Manifold absolute pressure circuit . .
P0105 malfunction opening and engine speed.
® ECM (PCM) stops EVAP purge control.
P0110 Intake air temp. circuit malfunction ECM (P.CM) controls aF:tuators assuming that
intake air temperature is 20°C (68°F).
® ECM (PCM) controls actuators assuming that
. o . engine coolant temperature is 80°C (176°F).
P0115 Engine coolant temp. circuit malfunction .
g P ® ECM (PCM) operates radiator fan.
® ECM (PCM) stops A/C and idle speed control.
® ECM (PCM) controls actuators assuming that
P0120 Throttle position circuit malfunction throttle opening is 20°.
® ECM (PCM) stops idle speed control.
P0O500 Vehicle speed sensor malfunction ECM (PCM) stops idle air control.
Barometric pressure sensor low/ ECM (PCM) controls actuators assuming that
P1450 L . .
high input barometric pressure is 100 kPa (760 mmHg).
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VISUAL INSPECTION

Visually check following parts and systems.

INSPECTION ITEM

REFERRING SECTION

® Engine oil - — ——— level, leakage

® Engine coolant — — — — — level, leakage

eFuel ————— level, leakage

o A/T fluid — ———— level, leakage

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

® Battery — — — — — fluid level, corrosion of terminal

e \Water pump belt — — — — — tension, damage

® Throttle cable — — — — — play, installation

® VVacuum 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 check following items at engine start, if possible
e Malfunction indicator lamp

e Charge warning lamp

® Engine oil pressure warning lamp
® Engine coolant temp. meter

® Fuel level meter

® Tachometer, if equipped

® Abnormal air being inhaled from air intake system

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

Operation

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

Section 0B
Section 6E1

Section 8

Section 6

Section 6H

Section 8 (section 6 for pressure check)
Section 8

Section 8
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ENGINE BASIC INSPECTION

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.

1) Install spark plugs and connect injector
connectors.

2) Check that fuel is injected out in conical shape
from fuel injector when cranking.

Is it in good condition?

DIAGNOSIS TABLE".

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Goto “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. Go to “DIAGNOSIS”
in Section 6G.
4 Does engine start? Go to Step 5. Go to Step 7.
5 Check idle speed as follows. Go to Step 6. Go to “ENGINE
1) Warm up engine to normal operating temp. DIAGNOSIS TABLE”".
2) Shift transmission to neutral position for M/T
(“P” position for A/T).
3) All of electrical loads are switched off.
4) Check engine idle speed with scan tool.
See Fig. 1.
Is it 800 — 900 r/min.?
6 Check ignition timing as follows. Go to “ENGINE Check ignition control
1) Select “MISC” mode on SUZUKI scan tool and DIAGNOSIS TABLE". | related parts referring
fix ignition timing to initial one. See Fig. 2. to Section 6F.
2) Using timing light (1), check initial ignition timing.
See Fig. 3.
Isit5° £ 3° BTDC at specified idle speed?
7 Check immobilizer system malfunction as follows. Goto “DIAGNOSIS”in | Go to Step 8.
1) Check immobilizer indicator lamp for flashing. Section 8A.
Is it flashing when ignition switch is turned to ON
position?
8 Check fuel supply as follows. Go to Step 10. Go to Step 9.
1) Checkto make sure that enough fuel is filled in fuel
tank.
2) Turn ON ignition switch for 2 seconds and then
OFF. See Fig. 4.
Is fuel return pressure (returning sounds) felt from fuel
feed hose (1) when ignition switch is turned ON?
9 Check fuel pump for operating. Go to “DIAG. FLOW Go to “DIAG. FLOW
1) Was fuel pump operating sound heard from fuel | TABLE B-3". TABLE B-2".
filler for about 2 seconds after ignition switch ON
and stop?
10 Check ignition spark as follows. Go to Step 11. Go to “DIAGNOSIS”
1) Disconnect injector coupler. in Section 6F.
2) Remove spark plugs and connect them to high
tension cords.
3) Ground spark plugs.
4) Crank engine and check if each spark plug sparks.
Is it in good condition?
11 Check fuel injector for operation as follows. Go to “ENGINE Go to “DIAG. FLOW

TABLE B-1".
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Fig. 1 for Step 5

Select “DATA
LIST” mode

Fig. 2 for Step 6

SELECT MENU
F4: MISC TEST

Fig. 3 for Step 6
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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

Referring Item

Hard Starting
(Engine cranks OK)

Ignition system out of order

® Faulty spark plug

® |_eaky high-tension cord

® | oose connection or disconnection of high-
tension cords or lead wires

® Faulty ignition coil

Fuel system out of order

® Dirty or clogged fuel hose or pipe

e Malfunctioning fuel pump

@ Air inhaling from intake manifold gasket or
throttle body gasket

® Fuel injector resistor malfunction

Engine and emission control system out of

order

® Faulty idle control system

® Faulty ECT sensor or MAP sensor

e Faulty ECM (PCM)
Low compression

® Poor spark plug tightening or faulty gasket
® Compression leak from valve seat

® Sticky valve stem

® \Weak or damaged valve springs

® Compression leak at cylinder head gasket
@ Sticking or damaged piston ring

e \\/orn piston, ring or cylinder

Others
e Malfunctioning PCV valve

Spark plugs in Section 6F
High-tension cords in Section 6F
High-tension cords in Section 6F

Ignition coil in Section 6F

Diagnostic Flow Table B-3
Diagnostic Flow Table B-3

Fuel injector resistor in Section 6E1

Diagnostic Flow Table P0505
ECT sensor or MAP sensor in
Section 6E1

Compression check in Section
6A

Spark plugs in Section 6F
Valves inspection in Section 6A
Valves inspection in Section 6A

Valve springs inspection in
Section 6A

Cylinder head inspection in
Section 6A

Cylinders, pistons and pistonrings
inspection in Section 6A
Cylinders, pistons and piston rings
inspection in Section 6A

PCV system in Section 6E1
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Condition

Possible Cause

Referring 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
Section 0B

Oil pressure switch inspection in
Section 8

Oil pan and oil pump strainer
cleaning in Section 6A

Oil pump in Section 6A

Oil pump in Section 6A

Engine noise

Note: Before

checking mechanical

noise, make sure

that:

® Specified spark
plug in used.

® Specified fuel is
used.

Valve noise

® I[mproper valve lash

e \Worn valve stem and guide
® \Weak or broken valve spring

e \Warped or bent valve
Piston, ring and cylinder noise

e \Worn piston, ring and cylinder bore

Connecting rod noise
e \Worn rod bearing

® \Worn crank pin

® L oose connecting rod nuts
® L ow oil pressure
Crankshaft noise

® | ow oil pressure

e \Worn bearing

e \Worn crankshatft journal

® | oose bearing cap bolts

® Excessive crankshaft thrust play

Valve lash in Section 6A
Valves inspection in Section 6A
Valve springs inspection in
Section 6A

Valves inspection in Section 6A

Pistons and cylinders inspection
in Section 6A

Crank pin and connecting rod
bearing inspection in Section 6A
Crank pin and connecting rod
bearing inspection in Section 6A
Connecting rod installation in
Section 6A

Previously outlined

Previously outlined

Crankshaft and bearing
inspection in Section 6A
Crankshaft and bearing
inspection in Section 6A
Crankshaft inspection in

Section 6A

Crankshaft thrust play inspection
in Section 6A
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Condition

Possible Cause

Referring 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
® Faulty radiator fan control system

® Dragging brakes
® Slipping clutch
® Blown cylinder head gasket

Thermostat in Section 6B

Water pump in Section 6B
Radiator in Section 6B

Engine oil and oil filter change in
Section 0B

Oil pressure check in Section 6A
Oil pressure check in Section 6A
Radiator fan control system in
Section 6E1

Trouble diagnosis in Section 5
Trouble diagnosis in Section 7C
Cylinder head in Section 6A

Poor gasoline
mileage

Ignition system out of order

® | eaks or loose connection of high-tension cord

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

Engine and emission control system out of

order

e High idle speed

® Poor performance of TP sensor, ECT sensor or
MAP sensor

® Faulty fuel injector

® Faulty fuel injector resistor

e Faulty ECM (PCM)

Low compression

Others

® Poor valve seating

® Dragging brakes

® Slipping clutch

® Thermostat out of order

® Improper tire pressure

High-tension cords in Section 6F
Spark plugs in Section 6F

Refer to item “Improper engine
idle speed” previously outlined
TP sensor, ECT sensor or MAP
sensor in Section 6E1

Diagnostic Flow Table B-1

Fuel injector resistor in Section 6E1

Previously outlined

Valves inspection in Section 6A
Trouble diagnosis in Section 5
Trouble diagnosis in Section 7C
Thermostat in Section 6B

Refer to Section 3F

Excessive engine
oil consumption

Qil leakage

® Blown cylinder head gasket

® | eaky camshatft oil seals

Oil entering combustion chamber
® Sticky piston ring

® \Worn piston and cylinder

® \Worn piston ring groove and ring
® I[mproper location of piston ring gap

e \Worn or damaged valve stem seal

e \Worn valve stem

Cylinder head in Section 6A
Camshaft in Section 6A

Piston cleaning in Section 6A
Pistons and cylinders inspection
in Section 6A

Pistons inspection in Section 6A
Pistons assembly in Section 6A
Valves removal and installation in
Section 6A

Valves inspection in Section 6A
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Condition

Possible Cause

Referring Item

Engine hesitates
(Momentary lack of
response as
accelerator is
depressed.

Can occur at all
vehicle speeds.
Usually most severe
when first trying to
make vehicle move,
as from a stop sign.)

Ignition system out of order

® Spark plug faulty or plug gap out of adjustment

® |_eaky high-tension cord

Fuel system out of order

® Fuel pressure out of specification

Engine and emission control system out of

order

® Poor performance of TP sensor, ECT sensor or
MAP sensor

® Faulty fuel injector

® Faulty ECM (PCM)

Engine overheating

Low compression

Spark plugs in Section 6F
High-tension cords in Section 6F

Diagnostic Flow Table B-3
Trouble diagnosis in Section 6

TP sensor, ECT sensor or MAP
sensor in Section 6E1
Diagnostic Flow Table B-1

Refer to “Overheating” section
Previously outlined

Surge

(Engine power
variation under
steady throttle or
cruise.

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

Ignition system out of order

® | eaky or loosely connected high-tension cord

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

Fuel system out of order

@ Variable fuel pressure

® Kinky or damaged fuel hose and lines

® Faulty fuel pump (clogged fuel filter)

Engine and emission control system out of

order

® Poor performance of MAP sensor

® Faulty fuel injector

® Faulty ECM (PCM)

High-tension cords in Section 6F
Spark plugs in Section 6F

Diagnostic Flow Table B-3

MAP sensor in Section 6E1
Diagnostic Flow Table B-1

Excessive
detonation

(Engine makes
continuously

sharp metallic
knocks that change
with throttle opening.
Sounds like pop corn

popping.)

Engine overheating

Ignition system out of order

® Faulty spark plug

® | oose connection of high-tension cord

Fuel system out of order

® Clogged fuel filter (faulty fuel pump) or fuel lines

® Air inhaling from intake manifold or throttle body
gasket

Engine and emission control system out of

order

® Poor performance of ECT sensor or MAP sensor

® Faulty fuel injector
® Faulty ECM (PCM)
® Excessive combustion chamber deposits

Refer to “Overheating” section

Spark plugs in Section 6F
High-tension cords in Section 6F

Diagnostic Flow Table B-1 or B-2

Trouble diagnosis in Section 6

ECT sensor or MAP sensor in
Section 6E1
Diagnostic Flow Table B-1

Piston and cylinder head cleaning
in Section 6A
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Condition

Possible Cause

Referring Item

Engine has no
power

Ignition system out of order

® Faulty spark plug

® Faulty ignition coil with ignitor

® | eaks, loose connection or disconnection of
high-tension cord

Engine overheating

Fuel system out of order

® Clogged fuel hose or pipe

e Malfunctioning fuel pump

® Air inhaling from intake manifold gasket or
throttle body gasket

Engine and emission control system out of

order

e Maladjusted accelerator cable play

® Poor performance of TP sensor, ECT sensor or

MAP sensor
® Faulty fuel injector
® Faulty ECM (PCM)
Low compression
Others
® Dragging brakes
® Slipping clutch

Spark plugs in Section 6F
Ignition coil in Section 6F
High-tension cords in Section 6F

Refer to “Overheating” section

Diagnostic Flow Table B-3 in
Section 6
Diagnostic Flow Table B-2

Accelerator cable play in Section
6E1

TP sensor, ECT sensor or MAP
sensor in Section 6E1
Diagnostic Flow Table B-1

Previously outlined

Trouble diagnosis in Section 5
Trouble diagnosis in Section 7C
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Condition

Possible Cause

Referring Item

Improper engine
idling or engine
fails to idle

Ignition system out of order

® Faulty spark plug

® | eaky or disconnected high-tension cord
® Faulty ignition coil with ignitor

Fuel system out of order

® Fuel pressure out of specification

® | eaky manifold, throttle body, or cylinder head
gasket

Engine and emission control system out of

order

® Faulty idle control system

® Faulty evaporative emission control system

® Faulty fuel injector

® Faulty fuel injector resistor

® Poor performance of ECT sensor, TP sensor or
MAP sensor

e Faulty ECM (PCM)

Engine overheating

Low compression

Others

® | oose connection or disconnection of vacuum
hoses

e Malfunctioning PCV valve

Spark plugs in Section 6F
High-tension cords in Section 6F
Ignition coil in Section 6F

Diagnostic Flow Table B-3 in
Section 6

Diagnostic Flow Table PO505
EVAP control system in Section
6E

Diagnostic Flow Table B-1

Fuel injector resistor in Section 6E1
ECT sensor, TP sensor or MAP
sensor in Section 6E1

Refer to “Overheating” section
Previously outlined

PCV system in Section 6E1
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Condition

Possible Cause

Referring Item

Excessive
hydrocarbon (HC)
emission or carbon
monoxide (CO)

Ignition system out of order

® Faulty spark plug

® | eaky or disconnected high-tension cord
® Faulty ignition coil with ignitor

Low compression

Engine and emission control system out of

order

® | ead contamination of three way catalytic
converter

® Faulty evaporative emission control system

® Fuel pressure out of specification
® Closed loop system (A/F feed back
compensation) fails
— Faulty TP sensor
— Poor performance of ECT sensor or MAP
sensor
® Faulty injector
® Faulty fuel injector resistor
® Faulty ECM (PCM)
Others
® Engine not at normal operating temperature
® Clogged air cleaner
® Vacuum leaks

Spark plugs in Section 6F
High-tension cords in Section 6F
Ignition coil assembly in Section
6F

Refer to “Low compression”
section

Check for absence of filler neck
restrictor

EVAP control system in Section
6E1

Diagnostic Flow Table B-3

TP sensor in Section 6E1

ECT sensor or MAP sensor in
Section 6E1

Diagnostic Flow Table B-1

Fuel injector resistor in Section 6E1

Excessive nitrogen
oxides (NOx)
emission

Ignition system out of order

® Improper ignition timing

Engine and emission control system out of
order

® | ead contamination of catalytic converter

® Fuel pressure out of specification

® Closed loop system (A/F feed back
compensation) fails
— Faulty TP sensor
— Poor performance of ECT sensor or MAP

sensor

® Faulty injector

® Faulty fuel injector resistor

e Faulty ECM (PCM)

See section 6F1

Check for absence of filler neck
restrictor.
Diagnostic Flow Table B-3

TP sensor in Section 6E1

ECT sensor or MAP sensor in
Section 6E1

Diagnostic Flow Table B-1

Fuel injector resistor in Section 6E1
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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 detected by ECM (PCM) and
output from ECM (PCM) as commands 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:

e \Vith the generic scan tool, only star () marked data in the table below can be read.

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

SCAN TOOL DATA

VEHICLE CONDITION

NORMAL CONDITION/
REFERENCE VALUES

FUEL SYSTEM B1 (FUEL

* SYSTEM STATUS) At specified idle speed after warming up CLOSED (closed loop)
CALC LOAD At specified idle speed with no load after 3 _ 5%

7 | (CALCULATED LOAD warming up
VALUE) At 2500 r/min with no load after warming up 10 — 18%
COOLANT TEMP.

% | (ENGINE COOLANT At specified idle speed after warming up 85 —-95°C, 185 - 203°F
TEMP))

x 'SFESI\I;T-II—:[L:JELBEFSII;I/I())RT At specified idle speed after warming up —20 — +20%

* -Il_-(égl\G/l ELEBII_ ('II'_F?I:I/I(); At specified idle speed after warming up —15— +15%

e MQZIE:IE-[AE\)KAI\EBSOLUTE At specified idle speed with no load after 29 — 48 kPa,
PRESSURE) warming up 220 — 360 mmHg

» | ENGINE SPEED

At idling with no load after warming up

Desired idle speed

ADVANCE FOR NO.1
CYLINDER)

+ 50 r/min
Y% | VEHICLE SPEED At stop 0 km/h, 0 MPH
IGNITION ADVANCE
X (IGNITION TIMING At specified idle speed with no load after _1_18° BTDC

warming up

» | INTAKE AIR TEMP.

At specified idle speed after warming up

. +35°C (+63°F)
Ambient temp. _5°C (=9°F)

MAF (MASS AIR FLOW

At specified idle speed with no load after

1.0-3.0gm/sec

# RATE warming up
) At 2500 r/min with no load after warming up 3.0-6.0gm/sec
THROTTLE POS . - Throttle valve fully closed 7-18%
* | (ABSOLUTE Ignl'qon switch ON/
THROTTLE POSITION) engine stopped Throttle valve fully open 70 — 90%
02S B1 S1 (HEATED e .
* OXYGEN SENSOR-1) At specified idle speed after warming up 0.05-0.95V
X 02S B1 S2 (HEATED When engine is running at 2000 r/min. for 0-095V
OXYGEN SENSOR-2) 3 min. or longer after warming up. '
x| O2SFT B1S1 At specified idle speed after warning up —-20—-+20%
Y | DIS. WITH MIL ON — —
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NORMAL CONDITION/
SCAN TOOL DATA CONDITION REFERENCE VALUES
DESIRED IDLE At idling with no load after warming up, M/T 850 r/min
(DESIRED IDLE SPEED) | at neutral, A/T at “P” range
TP SENSOR VOLT " .
Throttle valve fully closed More than 0.2 V

(THROTTLE POSITION '(g:\’l'}'g:g?r‘:‘gmh Y
SENSOR OUTPUT
VOLTAGE) stopped Throttle valve fully open Less than 4.8 V
INJ PULSE WIDTH At specified idle speed with no load after 0.8 — 2.3 msec
(FUEL INJECTION warming up ' ' '
PULSE WIDTH) At 2500 r/min with no load after warming up 0.8 — 2.3 msec.
IAC FLOW DUTY (IDLE
AIR CONTROL FLOW At idling with no load after warming up 20 — 40%
DUTY)
TOTAL FUEL TRIM At specified idle speed after warming up —-35-+35%
BATTERY VOLTAGE Ignition switch ON/engine stop 10-14V
CANIST PRG DUTY
(EVAP CANISTER At specified idle speed after warming up 0 — 100%
PURGE FLOW DUTY)
CLOSED THROT POS | Throttle valve at idle position ON
(CLOSED THROTTLE
POSITION) Throttle valve opens larger than idle position OFF
FUEL CUT When engine is at fuel cut condition ON

Other than fuel cut condition OFF

Engine coolant temp.:
RAD FAN laniti itch Lower than 92.5°C OFF
(RADIATOR FAN g:\‘l‘ lon switc (199°F)
CONTROL RELAY) Engine coolant temp.: ON
97.5°C (208°F) or higher

Ignition switch ON/Headlight, small light,

heater fan and rear window defogger all OFF
ELECTRIC LOAD turned OFF

Ignition switch ON/Headlight, small light,

heater fan or rear window defogger turned ON

ON

Engine running after warming up, A/C not OFF

operating
A/C SWITCH . - .

Engine running after warming up, A/C ON

operating

Engine running at idle speed and steering wheel

; » OFF

PSP SWITCH at straight-ahead position. x
(if equipped). Engine running at idle speed and steering wheel ON

turned to the right or left as far as it stops.
FUEL TANK LEVEL 0 - 100%
BAROMETRIC PRESS Display the barometric pressure

Within 3 seconds after ignition switch ON or ON
FUEL PUMP engine running

Engine stop at ignition switch ON. OFF
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SCAN TOOL DATA

CONDITION

NORMAL CONDITION/

REFERENCE VALUES
X/Se?ligoeréééépSensor) At stop. 0 km/h 0 MPH
EISINF'ECSO%L;and Signal) :gr;i:i?\lnrz\r/]vggh ON, selector lever is shifted at P, OFF
MON (Monitor Signal)
2I5INFT(C:SO%LI$]and Signal) Ignition switch ON, selector lever is shifted at D ON

MON (Monitor Signal)

range and vehicle stops

THROT POS LEVEL
(THROTTLE POSITION
LEVER FOR A/T)

“0” (about idle position), “1”, “2”, “3", “4”, “5”, “6” or “7” (about full open) appears

according to throttle valve opening.

TRANS. RANGE
(TRANSMISSION
RANGE SENSOR)

“P",“R”, “N”, “D”, “2” or “L" appears according tho selector lever position.

GEAR POSITION

Select lever at D, 2 or L range

Select lever at P, N or R range
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SCAN TOOL DATA DEFINITIONS

FUEL SYSTEM (FUEL SYSTEM STATUS)
Air/fuel ratio feedback loop status displayed as either
open or closed loop. Open indicates that ECM (PCM)
ignores feedback from the exhaust oxygen sensor.
Closed indicates final injection duration is corrected
for oxygen sensor feedback.

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

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

It is detected by engine coolant temp. sensor

SHORT FT B1 (SHORT TERM FUEL TRIM, %)
Short term fuel trim value represents short term
corrections to the air/fuel mixture computation. A 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.

MAP (INTAKE MANIFOLD ABSOLUTE
PRESSURE, kPa, inHg)

It is detected by manifold absolute pressure sensor and
used (among other things) to compute engine load.

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

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

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

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

INTAKE AIR TEMP. (°C, °F)

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

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

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

THROTTLE POS
(ABSOLUTE THROTTLE POSITION, %)

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

OXYGEN SENSOR B1 S1
(HEATED OXYGEN SENSOR-1, V)

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

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

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

DESIRED 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, this number is not valid.

TP SENSOR VOLT (THROTTLE POSITION
SENSOR OUTPUT VOLTAGE, V)

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

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

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

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

This parameter indicates opening of the throttle valve
in terms of percentage to opening controllable by the
ISC actuator.

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
together. This value indicates how much correction is
necessary to keep the air/fuel mixture stoichiomet-
rical.

BATTERY VOLTAGE (V)
This parameter indicates battery positive voltage in-
putted from main relay to ECM (PCM).
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CANIST PURGE DUTY (EVAP CANISTER
PURGE FLOW DUTY, %)

This parameter indicates valve ON (valve open) time
rate within a certain set cycle of EVAP purge solenoid
valve which controls the amount of EVAP purge.
0% means that the purge valve is completely closed
while 100% is a fully open valve.

CLOSED THROTTLE POSITION (ON/OFF)
This parameter will read ON when throttle valve is ful-
ly closed, or OFF when the throttle is not fully closed.

FUEL CUT (ON/OFF)

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

OFF : Fuel not being cut

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

ON : Command for radiator fan control relay opera-
tion being output.

OFF : Command for relay operation not being out-
put.

ELECTRIC LOAD (ON/OFF)

ON : Headlight, small light, heater fan or rear win-
dow defogger ON signal inputted.

OFF : Above electric loads all turned OFF.

A/C SWITCH (ON/OFF)

ON : Command for A/C operation being output
from ECM (PCM) to A/C amplifier.

OFF : Command for A/C operation not being output.

FUEL TANK LEVEL (%)

This parameter indicates approximate fuel level in 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.

PSP SWITCH (ON/OFF)

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

OFF : PSP switch not detects P/S operation.

BAROMETRIC PRESS (kPa, inHQ)

This parameter represents a measurement of baro-

metric air pressure and is used for altitude correction

of the fuel injection quantity and ISC actuator control.

FUEL PUMP (ON/OFF)

ONisdisplayed whenthe ECM (or PCM) activates the

fuel pump via the fuel pump relay switch.

VSS (A/T) (km/h, MPH)
If is computed by using pulse signals from vehicle
(output) speed sensor on automatic transmission.

TRANS RANGE (TRANSMISSION RANGE
SENSOR, P, R, N, D, 2 OR L)

It is indicated transmission range detected by trans-
mission range sensor.

SHIFT SOL 1-CON (SHIFT SOLENOID-1,
ON/OFF)

ON : ON command being output to shift solenoid-1
OFF : ON command not being output.

SHIFT SOL 2-CON (SHIFT SOLENOID-2,
ON/OFF)

ON : ON command being output to shift solenoid-2
OFF : ON command not being output.

SHIFT SOL 1-MON (SHIFT SOLENOID-1,
ON/OFF)

The monitor result of the shift solenoid-1 circuit is dis-

played.

ON : Electricity being passed to shift solenoid-1 or
circuit open.

OFF : Electricity not being passed or circuit short.

SHIFT SOL 2-MON (SHIFT SOLENOID-2,
ON/OFF)

The monitor result of the shift solenoid-2 circuit is dis-

played.

ON : Electricity being passed to shift solenoid-2 or
circuit open.

OFF : Electricity not being passed or circuit short.

THROT POS LEVEL (THROTTLE POSITION
LEVEL FOR A/T, “07, “1”, “2”,“3”, “4”,“5”, “6”
or “77)

This parameter indicates which level (zone) the
throttle valve opening is in. The throttle opening is di-
vided into 8 levels (zones) from “0” (about idle posi-
tion) to “7” (about full open) and signals are assigned
to each opening level (zone). ECM (PCM) control the
automatic gear change of the automatic transmission
by using these signals according to the signal from
the TP sensor.

GEAR POSITION

This parameter indicates the A/T gear position which
is computed on signals from the Transmission Range
Switch, VSS, TP Sensor, and so forth.
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. ECM (PCM)
. Couplers
. Body ground
. Service wire

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 onmmeter to ECM (PCM) with
coupler disconnected from it.

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

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

Co02

Cco1 Co3

13

12

11

26

25

24

10

23

22

21

20

19

18

17

16

15

141l 16| 15| 14| 13| 12| 11| 10| 9 || 22| 21| 20| 19| 18| 17| 16| 15| 14| 13| 12

1. ECM (PCM)
2. ECM (PCM) couplers
(Viewed from harness side)
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TER-

WIRE

STANDARD

MINAL | COLOR CIRCUIT VOLTAGE CONDITION
1 B ECM (PCM) ground - -
2 w/Bl Power source 10-14V Ignition switch ON
3 — Blank — —
4 — Blank — —
5 — Blank — —
6 — Blank — —
7 R/G EVAP canister purge valve 10-14V Ignition switch ON
oV Ignition switch ON, selector lever at “P”
) _ range
8 G/Or Shift solenoid-B (A/T) o oh ON_ selecior | .
10— 14V gnition switc , selector lever a
range
oV Ignition switch ON, selector lever at “P”
. . range
9 G/W Shift solenoid-A (A/T) anit itch ON. selector | D’
1014V gnition switc , Selector lever a
range
10 Or Igniter (IGT) — —
55' 11 Gr/Y ISC actuator — —
O 12 Y/B | Fuelinjector 1014V | Ignition switch ON
% 13 B/BI Ground for injector — —
E 14 W Power source for back-up 10-14V Ignition switch ON and OFF
% 15 w/Bl Power source 10-14V Ignition switch ON
8 16 Gr/B ISC actuator relay 0.3-1.0V | Ignition switch ON
o 0.2-2.0V | Ignition switch ON
17 VIY Malfunction indicator lamp - -
10-14V | When engine running
o 0.2-2.0V | Ignition switch ON
18 VIG Immobilizer indicator lamp - - -
10-14V | When engine running at idle
19 Lg/B Heater of H02S-2 10-14V Ignition switch ON
Ignition switch ON, Engine coolant
10-14V
, temp: Below 91.5°C (197°F)
20 Bl Radiator fan control relay — - -
03-10V Ignition switch ON, Engine coolant
' ' temp: 96.0°C (205°F) or higher
0.3-1.3V | For 2 seconds after ignition switch ON
21 P/W Fuel pump relay -
10-14V | After the above time
22 BI/B Main relay 0.4-1.5V | Ignition switch ON
23 - Blank — —
24 Gr/R ISC actuator — —
25 Y/R EFE heater relay 10-14V Ignition switch ON
26 B/R Ground for injector — —
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TER-

WIRE

STANDARD

CIRCUIT CONDITION
MINAL | COLOR VOLTAGE
1 Lg Power source for sensor 4.75-5.25 V| Ignition switch ON
2 Or Camshatft position sensor (+) — —
3 W/B Crankshaft position sensor . .
(+)
Ignition switch ON, ISC actuator
0-1V plunger is in contact with throttle lever
Closed throttle position switch screw
4 Gr/G — ,
(In 1ISC actuator) Ignition switch ON
4-6V Plunger is apart from throttle lever
screw
. Ignition switch ON
5 Lg/R Manifold absolute pressure 3.3-4.0V | Barometric pressure: 100 kPa,
sensor
760 mmHg
Ignition switch ON, when clearance
0.2-1.0V | between throttle lever and throttle stop
6 Lg/W | Throttle position sensor screw is less than 0.35 mm (0.014 in.)
8 28_48V Ignition switch ON -
3 Throttle valve at full open position
% Ignition switch ON
7 Gr/W Engine coolant temp. sensor |0.55—-0.95V .
5 g P Engine coolant temp.: 80°C (176°F)
% 8 P/B Heater of HO2S-1 10-14V Ignition switch ON
Z
8 9 G Ground for sensors — —
10 W Camshatft position sensor (-) — —
1 W/R Crankshaft position sensor o o
(+)
) 0-1V Heater relay OFF
12 W/B EFE heater monitor
10-14V Heater relay ON
13 R Heated oxygen sensor-1 Refer to DTC flow chart
Ignition switch ON
14 Gr Intake air temp. sensor 2.0-2.7V | Sensor ambient temp.
(Intake air temp): 20°C (68°F)
10-14V Ignition switch ON
15 BI/W Power steering pressure W'th engine .runnlrr:g Tt 'dlﬁ SF’e:‘d’ lef
switch (If equipped) 0-1V turning stgerlngw ee to't e'rlg torleft
as far as it stops, repeating it a few
times
16 B/Y Engine start switch 6-12V While engine cranking
(Engine start signal) 0-1V Other than above
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TER- WIRE STANDARD
MINAL | COLOR CIRCUIT VOLTAGE CONDITION
Data link connector - .
1 VIW (SUZUKI serial data line) 4-6V Ignition switch ON
Bl Vehicle speed sensor (+) (A/T) | 0.4—-0.8V | Ignition switch ON
Indicator
2 deflection Ignition switch ON
YIG Vehicle speed sensor (M/T) repeated Front left tire turned slowly with front
0Vand right tire locked
4-6V
- Ignition switch ON, Selector lever at “2”
3 G Transmis- | 2" range an
. ge
sion range — - —
4 or/Yy sensor “N” range 1014V Ignition switch ON, Selector lever at “N
; range
(switch) = -
5 or/B (A/T only). | “p» range Ignition switch ON, Selector lever at “P
range
6 — Blank - —
7 — Blank - —
8 R Heated oxygen sensor-2 Refer to DTC flow chart
9 — — — —
0-15V Ignition switch ON, fuel tank fully filled
10 Y/R Fuel level sensor (gauge) — - -
3-55V Ignition switch ON, fuel tank emptied
= 11 — Blank — —
3 Data link t
O ata link connector 3 . .
& 12 R/G (OBD serial data line) 10-14V Ignition switch ON
9 13 P Vehicle speed sensor (=) (A/T) | 0.4-0.8V | Ignition switch ON
e W n Selector lever at “L”
% sion range Ignition Selector lever at “D”
O 15 G/R sensor “D” range 10-14V gn
; switch ON range
(switch)
16 R (A/T) “R’ range Selector lever at “R
range
A/C ON (outnut) sianal for A/C 0—1V While engine running and A/C not
17 Lg/R (09 pu )IS|gna or operating
controller (if equipped) - - - ,
10-14V While engine running and A/C operating
Ignition switch ON
0-1V Headlight, small light, heater fan and
. . rear window defogger turned OFF
18 Br/Y Electric load signal — -
Ignition switch ON
10-14V Headlight, small light, heater fan and
rear window defogger turned ON
) . While engine running and A/C not
10-14V .
19 BI/R Qécri)"(;ir:gut) signal for A/C operating
0-06V While engine running and A/C operating
20 B/W Ignition switch 10-14V Ignition switch ON
21 — Blank — —
22 — Blank — —
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RESISTANCE CHECK
1) Disconnect ECM (PCM) 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 terminal of couplers discon-
nected.

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 below represents that when parts
temperature is 20°C (68°F).

1. ECM (PCM)
coupler disconnected
2. Ohmmeter

TERMINALS CIRCUIT STANDARD RESISTANCE
C01-8 to C03-20 H02S-1 heater 11.7-143Q
C02-19 to C03-20 HO02S-2 heater 11.7-143 Q
C02-12 to C02-2/15 Fuel injector 24-36Q
C02-7 to C02-2/15 EVAP canister purge valve 30-34 Q
C02-21 to C03-20 Fuel pump relay 100 -120 Q
C02-16 to C02-2/15 ISC actuator relay 100 -120 Q
C02-25 to C02-2/15 EFE heater relay 100 -120 Q
C02-8 to Body ground Shift solenoid-B 8-20Q
C02-9 to Body ground Shift solenoid-A 8-20Q
C02-20 to C02-2/15 Radiator fan control relay 100 -120 Q
C02-22 to C02-14 Main relay 100 -120 Q
C02-1 to Body ground Ground Continuity
C02-13 to Body ground Ground Continuity
C02-26 to Body ground Ground Continuity

6x6\World'éam



ENGINE GENERAL INFORMATION AND DIAGNOSIS (TBI FOR G10) 6-39

COMPONENT LOCATION

INFORMATION SENSORS

1.

MAP sensor

2. TP sensor

3. IAT sensor

4. ECT sensor

5. Heated oxygen sensor-1

6. VSS

7. Ignition coll

8. Battery

9. CMP sensor (in Distributor)
10.
11
12
13

A/C contoller (if equipped)

. CKP sensor
. CTP switch (in ISC actuator)
. Heated oxygen sensor-2

CO

Q

TTQ@Ttoa0o

NTROL DEVICES
. Fuelinjector

EVAP canister purge valve
Fuel pump relay

: Malfunction indicator lamp
. ISC actuator

Radiator fan control relay

: Igniter
. EFE heater relay

ISC actuator relay

OTH
A:
B: Main relay

1 EVAP canister

: Injector resistor

. EFE heater

: Electric load diode

mTmoo

ERS
ECM (PCM)

6x6\World'éam



6-40 ENGINE GENERAL INFORMATION AND DIAGNOSIS (TBI FOR G10)

TABLE A-1 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK — LAMP DOES
NOT COME “ON” AT IGNITION SWITCH ON (BUT ENGINE AT STOP)

CIRCUIT DESCRIPTION

Malfunction indicator lamp in combination meter

©)

G15| 15'13 11\ ,
BI/B {1o~p B/W —T— B/W V/SVGZS//024 VIY —& C02-17
- / —— B/W & & c03-20
Ignition switch “G COIL METER® 3 ain reay . E06 C20
W/R varg s o ¥ BI/B BI/B C02-22
w ; ,  E07 s
W/R OO W/BI W/B w/Bl C02-2
L E07 C19 ECM (PCM)
£34 wisl C02-15

W1/ R C02-1
B/BI ‘% C02-13
In fuse
C02-26
“Ep

miﬂr

!
Co2-17

b i

When the ignition switch is turned ON, ECM (PCM) causes the main relay to turn ON (close the contact point).
Then, ECM (PCM) 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 de-
tected, MIL remains ON even when the engine is running.

INSPECTION
STEP ACTION YES NO
1 MIL Power Supply Check Go to Step 2. “IG COIL METER” fuse blown,
1) Turn ignition switch ON. main fuse blown, ignition
Do other indicator/warning lights in switch malfunction, “B/W"
combination meter comes ON? circuit between “IG COIL
METER” fuse and
combination meter or poor
coupler connection at
combination meter.
2 ECM (PCM) Power and Ground Circuit Go to Step 3. Goto TABLE A-3 ECM (PCM)
Check POWER AND GROUND
Does engine start? CIRCUIT CHECK.
If engine is not cranked, go to
DIAGNOSIS in SECTION 8A.
3 MIL Circuit Check Substitute a known- Bulb burned out or “V/Y” wire
1) Turn ignition switch OFF and disconnect | good ECM (PCM) and | circuit open.
connectors from ECM (PCM). recheck.
2) Check for proper connection to ECM
(PCM) at terminal C02-17.
3) If OK, then using service wire, ground
terminal C02-17 in connector
disconnected.
Does MIL turn on at ignition switch ON?
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TABLE A-2 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK — LAMP
REMAINS “ON” AFTER ENGINE STARTS

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

INSPECTION
STEP ACTION YES NO
1 Diagnostic Trouble Code (DTC) check Go to Step 2 of ENGINE | Go to Step 2.
1) Check DTC referringto DTC CHECK section. | DIAG. FLOW TABLE.
Is there any DTC(s)?
2 DTC check Go to Step 3.
Start engine and recheck DTC while engine
running.
Is there any DTC(s)?
3 MIL Circuit check “VIY” wire circuit Substitute a known-good

1) Turn OFF ignition switch.
2) Disconnect connectors from ECM (PCM).
Does MIL turn ON at ignition switch ON?

shorted to ground.

ECM (PCM) and
recheck.
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TABLE A-3 ECM (PCM) POWER AND GROUND CIRCUIT CHECK - MIL
DOESN’'T LIGHT AT IGNITION SWITCH ON AND ENGINE DOESN’T

START THOUGH IT IS CRANKED UP

CIRCUIT DESCRIPTION

Ignition switch

Main fuse

Malfunction indicator lamp in combination meter

@)

G151 15'13 n
«y\,?-}— B/W—T— BI/W vy ‘%?24 Y —é C02-17

BI/B
G25

B/W VA B/W C03-20

“IG COIL METER” Main fuse £06 czo

3

W/R I BI/B BI/B C02-22

W ) £07 c1
W/R o W/BI 8 wral W/BI C02-2

= E07 C19
E34 W/Bl C02-15

W/R

I
Relay box
gy

Co2-1
B/BI ‘% C02-13
C02-26

ECM (PCM)

F i

C02-1
Co2- 2 //
/e

=

v

A\
C02-26  C02-22 CO2-15

COS 20

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

INSPECTION
STEP ACTION YES NO
1 Main Relay Operating Sound Check Go to Step 5. Go to Step 2.
Is operating sound of main relay heard at ignition switch ON?
2 Main Relay Check Go to Step 3. Replace main
1) Turn OFF ignition switch and remove main relay (1). relay.
2) Check for proper connection to main relay (1) at terminal
3 and 4.
3) Check resistance between each two terminals. See Fig. 1
and 2.
Between terminals 1 and 2: Infinity
Between terminals 3 and 4: 100 — 120 Q
4) Check that there is continuity between terminals 1 and 2
when battery is connected to terminals 3 and 4. See Fig. 3.
Is main relay in good condition?
3 Fuse Check Go to Step 4. Check for short in
Is main “FI” fuse in good condition? circuits connected
to this fuse.
4 ECM (PCM) Power Circuit Check Go to Step 5. “B/IW”, “W/R” or
1) Turn OFFignition switch, disconnect connectors from ECM “BI/B” circuit
(PCM) and install main relay. open.
2) Check for proper connection to ECM (PCM) at terminals
C03-20, C02-2, C02-15 and C02-22.
3) If OK, then measure voltage between terminal C03-20 and
ground, C02-22 and ground with ignition switch ON.
Is each voltage 10 — 14 V?
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STEP ACTION YES NO
5 ECM (PCM) Power Circuit Check Check ground circuits | Go to Step 6.
1) Using service wire, ground terminal C02-22 and | “Bl/B” and “W/BI” for
measure voltage between terminal C02-2 and open.
ground at ignition switch ON. If OK, then substitute a
Isit10 — 14 V? known-good ECM
(PCM) and recheck.
6 Is operating sound of main relay heard in Step 1? Goto Step 7. “W/R” or “W/BI” wire
open.
7 Main Relay Check “W/R” or “W/BI” wire | Replace main relay.

1) Check main relay according to procedure in
Step 2.
Is main relay in good condition?

open.

Fig. 1 for Step 2

Fig. 2 for Step 2

1. Main relay
2. Relay box

Fig. 3 for Step 2
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DTC P0105 MANIFOLD ABSOLUTE PRESSURE (MAP) CIRCUIT

MALFUNCTION
CIRCUIT DESCRIPTION

To TP sensor

Et12
MAP sensor . 3 4 T
Vin Lg Lg . Lg

2 j 12

Vout Lg/R Lg/R

( EOG) Cc20

4

GND G G

C0o1-1

C01-5 ECM (PCM)

A \_/\

To other sensors

< C01-9

C01-1

A

CO1-5

CO1 9

DTC DETECTING CONDITION

POSSIBLE CAUSE

® MAP: 5 kPa, 37.5 mmHg or less

(Low pressure — High vacuums — Low voltage)
or
e MAP: 130 kPa, 975 mmHg or more

(High pressure — Low vacuums — High voltage)

® “G” circuit open

® ‘| g” circuit open or shorted to ground
® “| g/R” circuit open or shorted to ground
® MAP sensor malfunction

® ECM (PCM) malfunction

NOTE:

e \When DTC P0105, and/or P0120, P0510 are indicated together, it is possible that “Lg” circuit is open.
e \When DTC P0105, P0110, P0115 and/or P0120 are indicated together, it is possible that “G” circuit is

open.

DTC CONFIRMATION PROCEDURE
1) Clear DTC, start engine and keep it at idle for 1 min.
2) Select “DTC” mode on scan tool and check DTC.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE”" Go to Step 2. Go to “ENGINE DIAG.
performed? FLOW TABLE".
2 Check MAP Sensor and Its Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool to DLC with ignition Check for intermittent
switch OFF. referring to
2) Turn ignition switch ON. “INTERMITTENT AND
3) Check intake manifold pressure. POOR CONNECTION" in
See Fig. 1. Section OA.
Is it 130 kPa or more or 5 kPa or less?
3 Check Wire Harness. Go to Step 4. “Lg” wire open or
1) Disconnect MAP sensor connector with shorted to ground circuit or
ignition switch OFF. shorted to power circuit,
2) Check for proper connection of MAP “Lg/R” wire open or
sensor at “Lg/R” and “G” wire shorted to ground, poor
terminals. CO01-5 connection or
3) If OK, then with ignition switch ON, check C01-1 connection.
voltage at each of “Lg” and “Lg/R” wire If wire and connection are
terminals. See Fig. 2. OK, confirm that MAP
Is voltage about 4 — 6 V at each terminal? sensor is normal and then
substitute a known-good
ECM (PCM) and recheck.
NOTE: When battery
voltage is applied to
“Lg” wire, it is possible
that MAP sensor is also
faulty.
4 Check MAP sensor according to “MAP “Lg” wire shorted to Replace MAP sensor.

Sensor Individual Check” in Section 6E1.
Is it in good condition?

“Lg/R” wire, “G” wire
open, poor C01-9
connection.

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

Fig. 1 for Step 2

Scan tool

Fig. 2 for Step 3
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DTC P0110 INTAKE AIR TEMP. (IAT) CIRCUIT MALFUNCTION
CIRCUIT DESCRIPTION

|/ 2
IAT sensor |
N G

To other sensors

Co1-14

ECM (PCM)
C01-9

A

i

P

)

C01-14

C01-9

DTC DETECTING CONDITION

POSSIBLE CAUSE

or

e | ow intake air temperature (High voltage-High resistance)

® High intake air temperature (Low voltage-Low resistance)

® “G” circuit open

® “Gr” circuit open or shorted to power

@ |AT sensor malfunction
® ECM (PCM) malfunction

NOTE:

e \When DTC P0105, P0110, P0115 and P0120 are indicated together, it is possible that “G” circuit is open.
® Before inspecting, be sure to check that ambient temperature is higher than —40°C (-40°F).

DTC CONFIRMATION PROCEDURE

1) Clear DTC, start engine and keep it at idle for 1 min.
2) Select “DTC” mode no scan tool and check DTC.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check IAT Sensor and lIts Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool to DLC with ignition switch Check for intermittent
OFF. referring to “Intermittent
2) Turn ignition switch ON. and Poor Connection”
3) Check intake air temp. displayed on scan tool. in Section OA.
See Fig. 1.
Is —40°C (—40°F) or 119°C (246°F) indicated?
3 Check Wire Harness. Go to Step 5. “Gr” wire open or
1) Disconnect IAT sensor connector with ignition shorted to power, or
switch OFF. poor C01-14
2) Check for proper connection to IAT sensor at connection.
“Gr” and “G” wire terminals. If wire and connection
3) If OK, then with ignition switch ON, is voltage are OK, substitute a
applied to “Gr” wire terminal about4 -6 V? See known-good ECM
Fig. 2. (PCM) 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. “Gr” wire shorted to
1) Check intake air temp. displayed on scan tool ground.
with ignition switch ON. If wire is OK, substitute
Is —40°C (-40°F) indicated? a known-good ECM
(PCM) and recheck.
6 Check Wire Harness. Replace IAT sensor. “Gr” wire open or poor

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

2) Check intake air temp. displayed on scan tool
with ignition switch ON. See Fig. 3.

Is 119°C (246°F) indicated?

CO01-9 connection.

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

Fig. 1 for Step 2

Fig. 2 for Step 3

Scan tool

Fig. 3 for Step 4
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DTC P0115 ENGINE COOLANT TEMPERATURE (ECT) CIRCUIT
MALFUNCTION

CIRCUIT DESCRIPTION

/:‘6 Griw {eor7
ECT sensor % | i
\ ! G 9 G Co1-8
ECM {(PCM)}
g 2
9 To combination To other sensors
(ECT) meter
NN N
/e - —
C01-9
DTC DETECTING CONDITION POSSIBLE CAUSE
® [ ow engine coolant temperature (High voltage-High resistance) | ® “Gr/W" circuit open or shorted to power
or ® “G” circuit open

® High engine coolant temperature (Low voltage-Low resistance) | ® ECT sensor malfunction
® ECM (PCM) malfunction

NOTE:
Before inspecting, be sure to check that coolant temp. meter in combination meter indicates normal oper-
ating temperature (Engine is not overheating).

DTC CONFIRMATION PROCEDURE
1) Clear DTC, start engine and keep it at idle for 1 min.
2) Select “DTC” mode on scan tool and check DTC.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check 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 coolanttemp. displayed on scan and Poor Connection”
tool. See Fig. 1. in Section 0 A.
Is —40°C (-40°F) or 119°C (246°F) indicated?
3 Check Wire Harness. Replace ECT sensor. “Gr/W” wire shorted to
1) Disconnect ECT sensor connector. ground.
2) Check engine coolanttemp. displayed on scan If wire is OK, substitute
tool. a known-good ECM
Is —40°C (-40°F) indicated? (PCM) 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. “Gr/W” wire open or
1) Disconnect ECT sensor connector with shorted to power, or
ignition switch OFF. poor C01-7 connection.
2) Check for proper connection to ECT sensor at If wire and connection
“G” and “Gr/W” wire terminals. are OK, substitute a
3) If OK, then with ignition switch ON, is voltage known-good ECM
applied to “G” wire terminal about 4 — 6 V? (PCM) and recheck.
See Fig. 2.
6 Check Wire Harness. Replace ECT sensor. “G” wire open or

1) Using service wire, connect ECT sensor
connector terminals. See Fig. 3.

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

Is 119°C (246°F) indicated?

poor C0O1-9 connection.
If wire and connection
are OK, substitute a
known-good ECM
(PCM) and recheck.

Fig. 1 for Step 2

Fig. 2 for Step 3

Scan tool

Fig. 3 for Step 4
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DTC P0120 THROTTLE POSITION CIRCUIT MALFUNCTION

CIRCUIT DESCRIPTION

To other sensors

Co5
Lg & Lg CO1-1
Throttle (4 3
position I :
sensor < N Lg/W L cors
€ \.
| |
\ G < G / C01-9

ECM (PCM)

DTC DETECTING CONDITION

POSSIBLE CAUSE

@ Signal voltage high
or
® Signal voltage low

® “G” circuit open

® “Lg/W” circuit open or shorted to ground
® “| g” circuit open or shorted to power or ground

® TP sensor malfunction
e ECM (PCM) malfunction

NOTE:

e \When DTC P0105, P0110, P0115 and/or P0120 are indicated together, it is possible that “G” circuit is

open.

e \When DTC P0105, P0120 and/or P0510 are indicated together it is possible that “Lg” circuit is open.

DTC CONFIRMATION PROCEDURE
1) Clear DTC, start engine and keep it at idle for 1 min.
2) Select “DTC” mode on scan tool and check DTC.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE”" Go to Step 2. Go to “ENGINE DIAG.
performed? FLOW TABLE".
2 Check TP Sensor and Its Circuit. Go to Step 3. Intermittent trouble.
1) Connect scan tool to DLC with ignition Check for intermittent
switch OFF and then turn ignition switch referring to “Intermittent
ON. and Poor Connection” in
2) Check throttle valve opening percentage Section 0 A.
displayed on scan tool. See Fig. 1.
Is it displayed 2% or less?
3) Check throttle valve opening percentage
displayed on scan tool while opening
throttle valve from idle position to full open
position. See Fig. 1.
Is it displayed 96% or higher?
3 Check Wire Harness. Go to Step 4. “Lg” wire open, “Lg”
1) Disconnect connector from TP sensor wire shorted to ground
with ignition switch OFF. circuit or power circuit or
2) Check for proper connectionto TP sensor “G” wire, “Lg/W"” wire
at “Lg”, “Lg/W” and “G” wire terminal. open or shorted to ground
3) If OK, then with ignition switch ON, check circuit or poor C01-1 or
voltage at each of “Lg” and “Lg/W” wire C01-6 connection.
terminals. See Fig. 2. If wire and connection are
Is voltage about 4 — 6 V at each terminal? OK, substitute a known-
good ECM (PCM) and
recheck.
4 Check TP Sensor. “G” wire open or poor Replace TP sensor.

1) Check resistance between terminals of
TP sensor. See Fig. 3.
Between 1 and 4: 2.87 — 5.33 kQ
Between 1 and 3: 100 Q — 20 kQ, varying
according to throttle valve opening.

Are measured values within specifications?

C01-9 connection.

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

Fig. 1 for Step 2

Fig. 2 for Step 3

Scan tool

Fig. 3 for Step 4

6x6\World'éam



6-52 ENGINE GENERAL INFORMATION AND DIAGNOSIS (TBI FOR G10)

DTC P0121 THROTTLE POSITION CIRCUIT RANGE/PERFORMANCE
PROBLEM

CIRCUIT DESCRIPTION

To other sensors
Co05 L
& L COo1-1
Throttle (4 ’ ° \I
position I |
sensor < |>3 Lg/W <| CO1-6  ECM(PCM)
\1 G I G L coro
To other sensors
COt-1
// \ cor-s J \Z / \
501-9
DTC DETECTING CONDITION POSSIBLE CAUSE
® After engine warmed up. ® TP sensor malfunction
® \While vehicle running at specified engine speed. ® High resistance in the circuit
® No change in intake manifold pressure (constant throttle opening) e ECM (PCM) malfunction

e Difference between actual throttle opening (detected from TP sensor)
and opening calculated by ECM (PCM) (Obtained on the basis of
engine speed and intake manifold pressure) in larger than specified
value.

>k 2 driving cycle detection logic, continuous monitoring

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.

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

2) Warm up engine to normal operating temperature.

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

4) Stop vehicle.

5) Check DTC in “DTC” mode and pending DTC in “ON BOARD TEST” or “PENDING DTC” mode.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check TP Sensor and Its Circuit. If voltmeter was Go to Step 3.
1) Turnignition switch OFF and connect SUZUKI scan tool to | used, check
DLC. terminal C0O1-6 for
2) Turn ignition switch ON and check TP sensor output poor connection.
voltage when throttle valve is at idle position and fully If OK, substitute a
opened. See Fig. 1 and 2. known-good ECM
Dose voltage vary within specified value linearly as shown in | (PCM) and
figure? recheck.
3 Check TP Sensor. High resistance in | Replace TP
1) Turn ignition switch OFF. “Lg”, “Lg/W” or sensor.
2) Disconnect TP sensor connector. “G” circuit.
3) Check for proper connectionto TP sensor at each terminal. | If wire and

4) If OK, then measure resistance between terminals and
check if each measured value is as specified below.
See Fig. 3.

connection are
OK, substitute a
known-good ECM

Between 1 and 4: 2.87 — 5.33 kQ (PCM) and
Between 1 and 3: 100 Q — 20 kQ, varying according to recheck.
throttle valve opening.
Are measured values as specified?
Fig. 1 for Step 2 Fig. 2 for Step 2
Condition “A”

28-48V 4

1
I
i
[
[
t
t
t
N

Clearance between throttle lever and
throttle stop screw is less than 0.35 mm

(0.014in.).

Closed
(condition “A”)

Throttle Opening

Fully open
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DTC P0130 HEATED OXYGEN SENSOR (HO2S) CIRCUIT MALFUNCTION
(SENSOR-1)

CIRCUIT DESCRIPTION

To other sensor
fMuién G G < Co1-9
HO28-1 x
m Ignition switch co2 ECM (PCM)
L) R —<jco1-1a
l E67 1.5 E62 E06 C20 0 ' !
- B/WTB/W V4 /\3 P/B / C01-8
’I’ ! To generator Heater
cot-8
/ . — 1 N |
C01-13 C01-9
DTC DETECTING CONDITION POSSIBLE CAUSE
e \When running at idle speed after engine warmed up | ® Heated oxygen sensor-1 malfunction
and running at specified vehicle speed, HO2S-1 ® “G” or “R” circuit open (poor connection) or short
output voltage does not go below 0.3 V or over
0.6 V.
>k 2 driving cycle detection logic, Monitoring once/1
driving.

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.

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

2) Warm up engine to normal operating temperature.

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

4) Stop vehicle and run engine at idle for 2 min.

5) Check DTC in “DTC” mode and pending DTC in “ON BOARD TEST" or “PENDING DTC” mode.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Is there DTC(s) other than HO2S-1 Go to applicable DTC Go to Step 3.
(DTC P0130)? Diag. Flow Table.
3 1) Connect scan tool to DLC with ignition switch | Intermittent trouble. Check “R” and “G”

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

Check for intermittent
referring to “Intermittent
and Poor Connection”

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

60 sec. in Section OA. If wires and connections
3) Repeat racing engine (Repeat depressing are OK, replace
accelerator pedal 5 to 6 times continuously HO2S-1.
and take foot off from pedal to enrich and
enlean A/F mixture). See Fig. 1 and 2.
Does HO2S-1 output voltage deflect between
0.3V and over 0.6 V repeatedly?
Fig. 1 for Step 3 Fig. 2 for Step 3
o6V NO’rr\nal A © "
03V \Vl v \v/

DTC P0133 HEATED OXYGEN SENSOR (HO2S) CIRCUIT SLOW RESPONSE

(SENSOR-1)

WIRING DIAGRAM/CIRCUIT DESCRIPTION — Refer to DTC P0130 section.

DTC DETECTING CONDITION

POSSIBLE CAUSE

e \When running at specified idle speed after engine
warmed up and running at specified vehicle speed,
response time (time to change from lean to rich or
from rich to lean) of HO2S-1 output voltage is about
1 sec. atminimum or average time of 1 cycle is 5 sec.
at minimum. See. Fig. 1

>k 2 driving cycle detection logic, Monitoring once/1

driving.

® Heated oxygen sensor-1 malfunction

Fig. 1

HO2S-1
Output
voltage

- 1 cycletime —

Response time
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DTC CONFIRMATION PROCEDURE — Refer to DTC P0130 section.

INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE”.

Isthere DTC(s) otherthan HO2S-1 (DTC P0133)?

Go to applicable DTC
Diag. Flow Table.

Replace HO2S-1.

DTC P0134 HEATED OXYGEN SENSOR (HO2S) CIRCUIT NO ACTIVITY

DETECTED (SENSOR-1)

WIRING DIAGRAM/CIRCUIT DESCRIPTION - Refer to DTC P0130 section.

DTC DETECTING CONDITION

POSSIBLE CAUSE

® Engine warmed up.

e \While running under other than high load and high
engine speed conditions or at specified idle speed
(engine is in closed loop condition), HO2S-1 output
voltage is high or low continuously.

>k 2 driving cycle detection logic, Continuous

monitoring.

® “G” or “R” circuit open or short

® Heated oxygen sensor malfunction
® Fuel system malfunction
® Exhaust gas leakage

DTC CONFIRMATION PROCEDURE — Refer to DTC P0130 section.

INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Is there DTC(s) other than Fuel system Go to applicable DTC Go to Step 3.
(DTC P0171/P0172) and HO2S-1 (DTC P0134)? | Diag. Flow Table.
3 Check HO2S-1 and lts Circuit. Goto DTC P0171 and | Check“R”and“G” wires

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

Does HO2S-1 output voltage deflect between

0.3 V and over 0.6 V repeatedly?

P0172 Diag. Flow Table
(Fuel System Check).

for open and short, and
connections for poor
connection. If wires and
connections are OK,
replace HO2S-1.
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DTC P0135 HEATED OXYGEN SENSOR (HO2S) HEATER CIRCUIT
MALFUNCTION (SENSOR-1)

CIRCUIT DESCRIPTION

To other sensor

To generator

—

~

Main
fuse G . G N C01-9
Ignition coz HO2S-1 :
switch - coriz  ECM(PCM)
\‘l}\l\ R
AN /o \
E67 EO06 20 i ! :
1 4
- B/W B/W-{é \3 P/B Lcors
- E62 5 : :
717 “|G COIL METER” o \

Heater

C01-8

N\

/e

T

.

C01-13 Co1-9

DTC DETECTING CONDITION

POSSIBLE CAUSE

DTC will set when A or B condition is met.

A:

® | ow voltage at terminal C01-8 when engine is
running at high load.

B:

e High voltage at terminal C01-8 when engine is
running under condition other than above.

>k 2 driving cycle detection logic, Continuous
monitoring.

® HO2S-1 heater circuit open or shorted to ground
® ECM (PCM) malfunction

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.

1) Turn ignition switch OFF.

2) Clear DTC with ignition switch ON, start engine and keep it at idle for 1 min.
3) Start vehicle and depress accelerator pedal fully for 5 sec. or longer.

4) Stop vehicle.

5) Check DTC in “DTC” mode and pending DTC in “ON BOARD TEST” or “PENDING DTC” mode.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check Heater for Operation. Intermittent trouble Go to Step 3.
1) Check voltage at terminal C01-8. See Fig. 1. Check for intermittent
2) Warm up engine to normal operating temperature. | referring to
3) Stop engine. “Intermittent and
4) Turn ignition switch ON and Check voltage at Poor Connection”
terminal C01-8. See Fig. 1. Voltage should be in Section OA.
over 10 V.
5) Startengine, run it atidle and check voltage at the
same terminal. Voltage should be below 1.9 V.
Are check results are specified?
3 Check Heater of Sensor-1. “P/B” wire open or Replace HO2S-1.

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

2) Check for proper connection to HO2S-1 at “B/W”
and “P/B” wire terminals.

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

Isit11.7 — 14.3 Q at 20°C, 68°F?

shorted to ground or
poor connection at
CO01-8. If wire and
connection are OK,
substitute a
known-good ECM
(PCM) and recheck.

Fig. 1 for Step 2

C01-8

Fig. 2 for Step 3
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DTC P0136 HEATED OXYGEN SENSOR (HO2S) CIRCUIT MALFUNCTION
(SENSOR-2)

CIRCUIT DESCRIPTION

To other sensor To other sensor
. EO6 C20
Main
fuse G A\ G y N co1-9
i HO2S-2 8
3 E 'SQ\JA’/‘l't‘C"r’]“ E73 E73 £72 C29 /'
~t +_R . R < C03-8 ECM (PCM)
1 2

_L E67 4/' 'y : !

- B/W B/W\ \ Lg/B LG/B / C02-19

e : : 2

; “|G COIL METER” -'"~Heater

To ignition coil

J N\ VR
7 ‘\- = \W\
| s .

C02-19

DTC DETECTING CONDITION POSSIBLE CAUSE

DTC will set when A or B condition is detected. ® Exhaust gas leakage

A. Max. output voltage of HO2S-2 is lower than specified value or | ® “G” or “R” circuit open or short
Min. output voltage is higher than specified value while vehicle | ® Heated oxygen sensor-2 malfunction
driving. ® Fuel system malfunction

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

>k 2 driving cycle detection logic, monitoring once/1 driving.

6x6\World'éam



6-60 ENGINE GENERAL INFORMATION AND DIAGNOSIS (TBI FOR G10)

DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing aroad 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) Turn ignition switch OFF.
Clear DTC with ignition switch ON, check vehicle and environmental condition for:
— Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp.: —10°C, 14°F or higher
— Intake air temp.: 70°C, 158°F or lower
— No exhaust gas leakage and loose connection

2) Warm up engine to normal operating temperature.

3) Drive vehicle under usual driving condition for 5 min. and check HO2S-2 output voltage and “short term fuel
trim” with “Data List” mode on scan tool, and write it down.

4) Stop vehicle (don't turn ignition switch OFF).

5) Increase vehicle speed to higher than 20 mph, 32 km/h and then stop vehicle.

6) Repeat above steps 5) 4 times.

7) Increase vehicle speed to about 50 mph (80 km/h) in 3rd gear or 2 range.

8) Release accelerator pedal and with engine brake applied, keep vehicle coasting (fuel cut condition) for 10sec.
or more.

9) Stop vehicle (don't turn ignition switch OFF) and run engine at idle for 2 min.
After this step 9), if “Oxygen Sensor Monitoring TEST COMPLETED” is displayed in “READINESS TESTS”
mode and DTC is not displayed in “DTC” mode, confirmation test is completed.
If “TEST NOT COMPLTD” is still being displayed, proceed to next step 10).

10) Drive vehicle under usual driving condition for 10 min. (or vehicle is at a stop and run engine at idle for 10 min.
or longer)
11) Stop vehicle (don't turn ignition switch OFF). Confirm test results according to “Test Result Confirmation Flow

Table” in “DTC CONFIRMATION PROCEDURE” of DTC P0420.

50 mph _|
(80 km/h)

*Usual driving -

Above 20 mph
(32 km/h) ]

— -

|

10) 11

=

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

6x6\Neild'ceon



ENGINE GENERAL INFORMATION AND DIAGNOSIS (TBI FOR G10) 6-61

INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check exhaust system for leakage, loose Go to Step 3. Repair or replace.
connection and damage.
Is it good condition?
3 Check HO2S-2 and lIts Circuit. Go to Step 4. “Lg/B” or “R” circuit
Was HO2S-2 output voltage indicated on scan open or HO2S-2
tool in step 3) of DTC confirmation test less malfunction.
than 1.275 V?
4 Check Short Term Fuel Trim. Check “R” and “Lg/B” Check fuel system. Go

Did short term fuel trim very within —20 — +20%
range in step 3) of DTC confirmation test?

wire for open and short,
and connection for poor
connection. If wire and
connection are OK,
replace HO2S-2.

to DTC P0171/P0172
Diag. Flow Table.
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DTC P0141 HEATED OXYGEN SENSOR (HO2S) HEATER CIRCUIT
MALFUNCTION (SENSOR-2)

CIRCUIT DESCRIPTION

To other sensor To other sensor
Vi E06 C20
ain
fuse G > G \ C01-9
. HO2S8-2 8
Ignition E73 E73 E72 C29 !
switch )
\ s R R N €03-8 ECM (PCM)
1 { 2 1
J_ E67 N5 E62 4 '3 e !
- B/W -B/W < AN AN Lg/B £ Lg/B 4 coz-19
- 1 ' ! 2
; “IG COIL METER” Lo - - - - 5N Heater
To ignition coil

A \_ 7\ _°°""8/ \

C02-19 C01-9

=

DTC DETECTING CONDITION POSSIBLE CAUSE
DTC will set when A or B condition it met. ® HO2S-2 heater circuit open or shorted
A. Low voltage at terminal C02-19 for specified time after engine to ground
start or while engine running at high load. ® ECM (PCM) malfunction

B. High voltage at terminal C02-19 while engine running under
other than above condition.
>k 2 driving cycle detection logic, continuous monitoring.

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF once and then ON.

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

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

4) Check pending DTC in “ON BOARD TEST" or “PENDING DTC” mode and DTC in “DTC” mode.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Goto “ENGINE DIAG.
FLOW TABLE".
2 Check HO2S-2 Heater and Its Circuit. Intermittent trouble. Go to Step 3.
1) Warm up engine to normal operating temperature. | Check for intermittent
2) Stop engine. referring to
3) Turn ignition switch ON and check voltage at “Intermittent and
terminal C02-19 See Fig. 1. Voltage should be Poor Connection”
over 10 V. in Section OA.
4) Startengine, run it at idle and check voltage at the
same terminal after 1 min. from engine start.
Voltage should be below 1.9 V.
Are check result as specified?
3 Check Heater or Sensor-2. “Lg/B” wire open or Replace HO2S-2.

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

2) Check for proper connection to HO2S-2 at “B/W”
and “Lg/B” wire terminals.

3) If OK, then check heater resistance.

Isit 11.7 — 14.3 Q at 20°C, 68°F?

shorted to ground or
poor connection at
C02-19. If wire and
connection are OK,
substitute a known-
good ECM (PCM)
and recheck.

Fig. 1 for Step 2

S e

C02-19

&
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DTC PO171 FUEL SYSTEM TOO LEAN
DTC P0O172 FUEL SYSTEM TOO RICH

CIRCUIT DESCRIPTION

Sensed
|nformﬁon Signal to decrease amount of fuel injection
o Signal to increase amount of fuel injection
ECM 9 )
(PCM)
High voltage
ECM
Exhaust i SR (PCM) . _L_O\fvl/o_ltz:ge
A :
HEATED
INJECTOR OXYGEN
. SENSOR-1
T A/F mixture Oxygen L1
I becomes concentration I
‘L richer decreases !
___________________ [
A/F mixture Oxygen
becomes concentration
leaner increases
To other circuits
“IG COIL METER”
Ignition switch E06 C20
w BI/B B/W BIW —3) BIW & co3-20
Main relay E34 E07C19
W/R —-W/R 3 BI/B » BI/B & co2-
W/G —[ 3 ( 2 ,( 7 S Co2-22
W/R o W/BI S w/BlI w/Bl co2-2
_____ 2] 78 N —
Main W/BI E20 : w/BlI C02-15
fuse Co06
Y/G %—Y/G—ﬁ@- v /8 — Co2-12
- "FY o —-—-—- 2 e - 2 ECM (PCM)
iR Injector resistor o nosfg're' i';‘]?:ét o
’I’ G { co1-9
| Go2 )
7455 | R AN R ya Cot-13
N VRT3 3\
<—B/W—(§J\/\/\,-»— P/8 ——6 C01-8
44— 3
Heated oxygen sensor-1

DTC DETECTING CONDITION

POSSIBLE CAUSE

closed loop condition.
— Air/fuel ratio too lean
Total fuel trim (short and long terms added) is>
< more than 30%
or

— Air/fuel ratio too rich
(Total fuel trim is less than —30%)
>k 2 driving cycle detection logic, continuous monitoring.

e \When following condition occurs while engine running under

® \Vacuum leaks (air drawn in).

® Exhaust gas leakage.

® Heated oxygen sensor-1 circuit
malfunction.

® Fuel pressure out of specification.

® Fuel injector malfunction (clogged or
leakage).

® MAP sensor poor performance.

® ECT sensor poor performance.

® |AT sensor poor performance.

® TP sensor poor performance.

® EVAP control system malfunction.

® PCV valve malfunction.
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DTC CONFIRMATION PROCEDURE

WARNING:

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

STEP

ACTION

YES

NO

1

Was “ENGINE DIAG. FLOW TABLE” performed?

Go to Step 2.

Go to “ENGINE
DIAG. FLOW
TABLE".

Is there DTC(s) other than fuel system
(DTC P0171/P0172)?

Go to applicable
DTC Diag. Flow
Table.

Go to Step 3.

Check HO2S-1 Output Voltage.

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

Does HO2S-1 output voltage deflect between below 0.3 V and

over 0.6 V repeatedly?

Go to Step 4.

Goto DTC
P0130 Diag.
Flow Table
(HO2S-1 circuit
check).

Check Fuel Pressure (Refer to section 6E1 for details).
1) Release fuel pressure from fuel feed line.
2) Install fuel pressure gauge.
3) Check fuel pressure. See Fig. 2.
With fuel pump operating
and engine at stop : 160 — 210 kPa, 1.6 — 2.1 kg/cm?,
22.7 —29.9 psi.
At specified idle speed : 90 — 140 kPa, 0.9 — 1.4 kg/cm?,
12.8 — 20.0 psi.
Is measured value as specified?

Go to Step 5.

Go to Diag. Flow
Table B-3 Fuel
Pressure Check.

Check Fuel Injectors and Circuit.

1) Turn ignition switch OFF and disconnect fuel injector
connector.

2) Checkfor proper connection to fuel injector at each terminals.

3) If OK, then check injector resistance. See Fig. 3.
Injector resistance: 0.5 - 1.5 Q at 20°C (68°F)

4) Connect injector, connector.

5) Check that fuel is injected out in conical shape from fuel
injector when running engine.

6) Check injector for fuel leakage after engine stop.
Fuel leakage: Less than 1 drop/min.

Is check result satisfactory?

Go to Step 6.

Check injector
circuit or replace
fuel injector.

Check EVAP Canister Purge Valve.

1) Disconnect purge hose (1) from EVAP canister.

2) Place finger against the end of disconnected hose.

3) Check that vacuum is not felt there when engine is cool and
running at idle. See Fig. 4.

Is vacuum felt?

Check EVAP
control system
(See Section
6E1).

Go to Step 7.

Check intake manifold absolute pressure sensor for
performance (See DTC P0105 Diag. Flow Table).
Is it in good condition?

Go to Step 8.

Repair or
replace.
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6E1).
Is it good condition?

STEP ACTION YES NO

8 Check engine coolant temp. sensor for performance | Go to Step 9. Replace engine
(See Section 6E1). coolant temp. sensor.
Is it in good condition?

9 Check intake air temp. sensor for performance Go to Step 10. Replace intake air
(See Section 6E1). temp. sensor.
Is it in good condition?

10 Check throttle position sensor for performance (See | Go to Step 11. Replace throttle
Step 4 of DTC P0121 Diag. Flow Table). position sensor.
Is it in good condition?

11 Check PCV valve for valve clogging (See Section Substitute a known- Replace PCV valve.

good ECM (PCM) and
recheck.

Fig. 1 for Step 3

Fig. 2 for Step 4

Fig. 3 for Step 5

1. Throttle body
2. Fuel feed hose
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DTC PO300 RANDOM MISFIRE DETECTED (Misfire detected at 2 or more

cylinders)
DTC P0301 CYLINDER 1 MISFIRE DETECTED
DTC P0302 CYLINDER 2 MISFIRE DETECTED
DTC P0303 CYLINDER 3 MISFIRE DETECTED

Ignition coll Igniter
E19

£13 rm s £07 C19
e .
"}28”\' Or——)}3—0r—(— €02-10

w/Bl —-<— coz-15 (PCM)
Y/8 - C02-12

"""" B——)—8
o B/W 6 1
Ignition switch /G COIL METER”
E0BC20
W Bl/B B/W B/W —) 8/W
- 5
e Main rel 1¥E34 50\7\019
—Iwn@ 7 Bl/B o Bl/B
w/G W/R O —+
' V=], > w/BI P w/BI —[
Main w/BI E20 ,
fuse 4 Co
T “Fp 1_-Tooo- 2 [P
! Injector resistor Fuel injector
= c28
,L Crankshaft 3> w/B
position sensor E x1 w/R
"2 C15

V72
Camshaft E N Or
iti V7
position sensor « W

AN AN AN AN

at engine

CIRCUIT DESCRIPTION

ECM (PCM) monitors crankshaft revolution speed and engine speed via the crankshaft position sensor and cylin-
der No. viathe camshaft position sensor. Then it calculates the change in the crankshaft revolution speed and from
how many times such change occurred in every 200 or 1000 engine revolutions, it detects occurrence of misfire.
When ECM (PCM) detects a misfire (misfire rate per 200 revolutions) which can cause overheat and damage to
the three way catalytic converter, it makes the malfunction indicator lamp (MIL) flash as long as misfire occurs at

that rate.

After that, however, when the misfire rate drops, MIL remains ON until it has been judged as normal 3 times under

the same driving conditions.

Also, when ECM (PCM) detects a misfire (misfire rate per 1000 revolutions) which will not cause damage to three
way catalytic converter but can cause exhaust emission to be deteriorated, it makes MIL light according to the 2

driving cycle detection logic.
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DTC DETECTING CONDITION POSSIBLE CAUSE
® Engine under other than high revolution condition ® Engine overheating
e Not on rough road ® \Vacuum leaks (air inhaling) from air intake system
® Engine speed changing rate Below ® [gnition system malfunction (spark plug(s), high-
e Manifold absolute . tension cord(s), ignition coil assembly)
: specified value e
pressure changing rate ® Fuel pressure out of specification
® Throttle opening changing rate ® Fuel injector malfunction (clogged or leakage)
e Misfire rate per 200 or 1000 engine revolutions (how | ® Engine compression out of specification
much and how often crankshaft revolution speed ® \alve lash (clearance) out of specification
changes) is higher than specified value e Manifold absolute pressure sensor malfunction
® Engine coolant temp. sensor malfunction
® PCV valve malfunction
® EVVAP control system malfunction

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.

1) Turn ignition switch OFF.
2) Clear DTC with ignition switch ON.
3) Check vehicle and environmental condition for:
— Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp.: —10°C, 14°F or higher
— Intake air temp.: 70°C, 158°F or lower
— Engine coolant temp.: =10 — 110°C, 14 — 230°F
4) Start engine and keep it at idle for 2 min. or more.
5) Check DTC in “DTC” mode and pending DTC in “ON BOARD TEST” or “PENDING DTC” mode.
6) IfDTCis notdetected atidle, consult usual driving based on information obtained in “Customer complaint analy-
sis” and “Freeze frame data check”.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Is there DTC other than Fuel system (DTC P0171/P0172) Go to applicable | Go to Step 3.
and misfire (DTC P0300-P0303)? DTC Diag.
Flow Table.
3 Check Ignition System. Go to Step 4. Check ignition
1) Remove spark plugs and check them for; system parts
® Air gap: 1.0 — 1.1 mm (0.040 — 0.043 in.) See Fig. 1. (Refer to Section
® Carbon deposits 6F).
® [nsulator damage
® Plug type
If abnormality is found, adjust, clean or replace.
2) Disconnect injector connector. See Fig. 2.
3) Connect spark plugs to high tension cords and then
ground spark plugs.
4) Crank engine and check that each spark plug sparks.
Are above check results satisfactory?
4 Check Fuel Pressure (Refer to Section 6E1 for details). Go to Step 5. Go to Diag. Flow
1) Release fuel pressure from fuel feed line. Table B-3 fuel
2) Install fuel pressure gauge. See Fig. 3. pressure check.
3) Check fuel pressure.
With fuel pump operating
and engine at stop : 160 — 210 kPa, 1.6 — 2.1 kg/cm?,
22.7 - 29.9 psi.
At specified idle speed : 90 — 140 kPa, 0.9 — 1.4 kg/cm?,
12.8 — 20.0 psi.
Is measured value as specified?
5 Check Fuel Injector and Circuit. Go to Step 6. Check injector

1) Turn ignition switch OFF and disconnect fuel injector
connector.

2) Check for proper connection to fuel injector at each terminal.

3) If OK, then check injector resistance. See Fig. 4.
Injector resistance: 0.5 - 1.5 Q at 20°C (68°F).

4) Connect injector connector.

5) Check that fuel is injected out in conical shape from fuel
injector when running engine.

6) Check injector for fuel leakage after engine stop.
Fuel leakage: Less than 1 drop/min.

Is check result satisfactory?

circuit or replace
fuel injector.
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STEP ACTION YES NO

6 Check PCV valve for clogging (See Section 6E1). Goto Step 7. Replace PCV valve.
Is it in good condition?

7 Check EVAP Canister Purge Valve for Closing. Check EVAP Go to Step 8.
1) Disconnect purge hose (1) from EVAP canister. control system
2) Place finger against the end of disconnected hose. (See Section 6E1).
3) Check that vacuum is not felt there, when engine is

cool and running at idle. See Fig. 5.

Is vacuum felt?

8 Check intake manifold pressure sensor for performance | Go to Step 9. Repair or replace.
(See Section 6E1).
Is it in good condition?

9 Check engine coolant temp. sensor for performance Go to Step 10. Replace engine
(See Section 6E1). coolant temp.
Is it in good condition? sensor.

10 Check parts or system which can cause engine rough Check wire harness | Repair or replace.

idle or poor performance.

— Engine compression (See Section 6A).

— Valve lash (See Section 6A).

— Valve timing (Timing belt installation. See Section 6A).
Are they in good condition?

and connection of
ECM (PCM) ground,
ignition system and
fuel injector for
intermittent open
and short.

Fig. 1 for Step 3

Fig. 4 for Step 5

Fig. 2 for Step 3

1. Injector connector

Fig. 5 for Step 7

Fig. 3 for Step 4

1. Throttle body
2. Fuel feed hose
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DTC P0335 CRANKSHAFT POSITION (CKP) SENSOR CIRCUIT MALFUNCTION

CIRCUIT DESCRIPTION

Crankshaft CKP
timing belt pulley ~ sensor

%

C01-3 (+)
ECM (PCM)

& /8
2|
> W/R

/\___/J\

CO01-11 (=)

Co1-3

=

NN

e

Cot-11

) [\
N

DTC DETECTING CONDITION

POSSIBLE CAUSE

® No CKP sensor signal during 1 revolution of
camshaft.

e CKP sensor circuit open or short.

e Crankshaft timing belt pulley teeth damaged.
e CKP sensor malfunction, foreign material being

attached or improper installation.
® ECM (PCM) malfunction.

Reference

Connect oscilloscope between terminals C01-3 (+) and C01-11 (-) of ECM (PCM) connector connected to ECM

(PCM) and check CKP sensor signal.

Oscilloscope Waveforms

2V/Div. J \

5ms/Div.

Waveforms at specified idle speed

DTC CONFIRMATION PROCEDURE
1) Clear DTC, start engine and keep it at idle for 1 min.
2) Select “DTC” mode on scan tool and check DTC.
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INSPECTION

STEP

ACTION

YES

NO

1

Was “ENGINE DIAG. FLOW TABLE” performed?

Go to Step 2.

Go to “ENGINE DIAG.
FLOW TABLE".

Check CKP Sensor for Resistance.

1) Disconnect CKP sensor connector with ignition
switch OFF.

2) Then check for proper connection to CKP sensor
at “W/B” and “W/R” wire terminals.

3) If OK, measure sensor resistance between
terminals. See Fig. 1.
CKP sensor resistance: 360 — 460 Q

at 20°C, (68°F)

4) Measure resistance between each terminal and
ground.
Insulation resistance: 1 MQ or more.

Were measured resistance valves in step 3) and 4)

as specified?

Go to Step 3.

Replace CKP sensor.

Check visually CKP sensor and pulley for the
following. See Fig. 2.

e Damage

e No foreign material attached.

e Correct installation.
Are they in good condition?

“W/B” or “W/R” wire
open or shorted to
ground, or poor
connection at C01-3
or CO1-11.

If wire and connection
are OK, intermittent
trouble or faulty ECM
(PCM).

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

Clean, repair or
replace.

Fig. 1 for Step 2

Fig. 2 for Step 3

&
Y \ 2
0/

%@

\
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DTC P0340 CAMSHAFT POSITION (CMP) SENSOR CIRCUIT MALFUNCTION
CIRCUIT DESCRIPTION

Camshaft

Sensor rotor  position sensor C15

in distributor y7i ya
AW or S C01-2 (+)

O : : ECM (PCM)
V74 V4
A\w w <l Co1-10 (-)
Co1-2

/\(_/\

. |
Ay

\

C01-10
DTC DETECTING CONDITION POSSIBLE CAUSE
® No CMP sensor signal for 2 seconds at engine ® CMP sensor circuit open or short.
cranking (CKP sensor signal is inputted). ® Signal rotor teeth damaged.

® CMP sensor malfunction, foreign material being
attached or improper installation.
e ECM (PCM) malfunction.

Reference

Connect oscilloscope between terminals C01-2 and C01-10 of ECM (PCM) connector connected to ECM (PCM)
and check CMP sensor signal.

Display of fuel injection signal using oscilloscope

2V/Div. L il

RN D
AT

20V/Div. ‘ 2
e L. e I\ T L
1. CMP sensor signal 3 10ms/Div
2. Fuelinjector signal Waveforms at specified idle speed

3. Fuelinjection time

DTC CONFIRMATION PROCEDURE

1) Clear DTC.

2) Start engine and keep it at idle for 1 min.

3) Select “DTC” mode on scan tool and check DTC.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Goto “ENGINE DIAG.
FLOW TABLE".
2 Is DTC P1500 (Engine starter signal circuit Go to DTC P1500 Go to Step 3.
malfunction) detected? Diag. Flow Table.
3 Check CMP Sensor for Resistance. Go to Step 4. Faulty CMP sensor.
1) Measure resistance of CMP sensor by referring to
“CMP SENSOR (PICK UP COIL) RESISTANCE"
in SECTION 6F.
Is resistance within specified value?
4 Check Wire Harness. Go to Step 5. “W” or “Or” wire open
1) With ignition switch at OFF position, disconnect or short.
ECM (PCM) electrical connectors. Poor connection of
2) Measure resistance from terminal “C01-2" to CMP sensor
“C01-10" of ECM (PCM) connector. See Fig. 1. connector terminal.
Is resistance within 185 — 275 Q at 20°C (68°F)?
5 Check Air Gap Between Rotor Tooth and Sensor. See | Faulty CMP sensor Poor connection of

Fig. 2.

1) Remove Distributor cap.

2) Visually inspect CMP sensor signal rotor for
damage.

3) Measure air gap by referring “SIGNAL ROTOR
AIR GAP” in Section 6F.

Was any damage found?

signal rotor.

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

Fig. 1 for Step 3

Fig. 2 for Step 5

“a”: Air gap
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DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD

CIRCUIT DESCRIPTION

Warm up three way
catalytic converter (if equipped)

—

Three way catalytic converter

R < ©01-13
To other sensor )
G G & cot-9
co2 } 2 1 029/806 E7/2/ o9 Vi
N » DI R AN} R <1C038  ecm(pom)
8 1 2 1
To other E73
sensors
Heated
oxygen
sensor-1

Heated oxygen sensor-2

-

C03-8

X

(" Y

\_/\_>/\
'Jéaﬁf Y =)

C01-13 C01-9

ECM (PCM) monitors oxygen concentration in the exhaust gas which has passed the three way catalytic converter

by HO2S-2.

When the catalyst is functioning properly, the variation cycle of HO2S-2 output voltage (oxygen concentration) is
slower than that of HO2S-1 output voltage because of the amount of oxygen in the exhaust gas which has been

stored in the catalyst.

2 sec./Div

Reference
T e
WP T
S - M“\h\;\ : HO2S-2

Idle after fuel cut

DTC DETECTING CONDITION

POSSIBLE CAUSE

@ While vehicle running at constant speed under other
than high load.
® Time from rich or lean switching command is output
till HO2S-2 output voltage crosses 0.45 Vis less than
specified value.
>k 2 driving cycle detection logic, monitoring once/1
driving.

® Exhaust gas leak

® Three way catalytic converter malfunction
® Fuel system malfunction

® HO2S-2 malfunction

® HO2S-1 malfunction
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DTC CONFIRMATION PROCEDURE

WARNING:

e \When performing aroad 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 tester, on a level road.

1) Turn ignition switch OFF.
Clear DTC with ignition switch ON, check vehicle and environmental condition for:

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

Ambient temp.: —10°C, 14°F or higher

Intake air temp.: 70°C, 158°F or lower
— Engine coolant temp.: 70 — 110°C, 158 — 230°F

2) Start engine and drive vehicle at 40 — 47 mph, 65 — 75 km/h for 15 min. or longer.
While this driving, if “Catalyst Monitoring TEST COMPLETED” is displayed in “READINESS TESTS” mode and
DTC is not displayed in “DTC” mode, confirmation test is completed.
If “TEST NOT COMPLTD” is still being displayed, continue test driving.

3) Decrease vehicle speed at 28 — 34 mph, 45 — 55 km/h, and hold throttle valve at that opening position for 2 min.
and confirm that short term fuel trim vary within —20% —+20% range.

4) Stop vehicle (do not turn ignition switch OFF) and confirm test results according to following “Test Result Con-
firmation Flow Table”.

35-45mph |
(55 - 65 km/h)
30-40mph
(50 — 60 km/h)

Yy |
Y |

3) 4)
Test Result Confirmation Flow Table
STEP ACTION YES NO
1 Check DTC in “DTC” mode and pending DTC in Proceed to applicable | Go to Step 2.
“ON BOARD TEST” or “PENDING DTC” mode. DTC Diag. Flow Table.

Is DTC or pending DTC displayed?

2 Set scan tool to “READINESS TESTS” mode and No DTC is detected Repeat DTC
check if testing has been completed. (confirmation test is confirmation
Is test completed? completed). procedure.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check Short Term Fuel Trim. Go to Step 3. Check fuel system.
Did short term fuel trim vary within —20% —+20% Goto DTC P0171/P0172
range in step 3) of DTC confirmation test? Diag. Flow Table.
3 Check HO2S-2 for Output Voltage. Replace three way Check “G” and “R”

Perform steps 1) through 9) of DTC confirmation
procedure for DTC P0136 (HO2S-2 malfunction)
and check output voltage of HO2S-2 then.

Is over 0.6 V and below 0.3 V indicated?

catalytic converter.

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

If wires and connections
are OK, replace
HO2S-2.
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DTC P0443 PURGE CONTROL VALVE CIRCUIT MALFUNCTION

CIRCUIT DESCRIPTION

Main relay E07 Ci9
\ain W/R—[W/R —ffo’ﬂ‘ )}4 BI/B < co2-22
fuse W/R o . - £ .
—f_?:?_ e wis Dy e Il B WBITNO%2 o pom)
W/BI —f C02-15
+ To other valves W/BI ‘ﬁ@?ﬁﬂm C02-7
e 2w 1
Co2-7 EVAP canister
7; purge valve
EVAP canister
purge valve
Tank pressure Fuel vapor separator
control valve Fuel filter cap
EVAP 2z =
canister |~ _——
Fuel tank
DTC DETECTING CONDITION POSSIBLE CAUSE
Canister Purge control valve circuit is opened ® “R/G” circuit open or short
or shorted. e “\W/BI” circuit open
® Canister purge valve malfunction
DTC CONFIRMATION PROCEDURE
1) Clear DTC with ignition switch ON.
2) Select “DTC” mode on scan tool and check DTC.
INSPECTION
STEP ACTION YES NO

from canister p

1 Check EVAP canister purge valve operation
1) With ignition switch OFF, disconnect coupler

urge valve.

2) Check resistance of EVAP canister purge

“R/G” circuit open or

Replace EVAP canister

short.

valve. See Fig. 1.

Resistance between
two terminals
Resistance between

: 30-34Qat20°C (68°F)

purge valve.

Is it as specified?

terminal and body : 1M Q or higher
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Fig. 1 for Step 1

DTC P0480 RADIATOR FAN CONTROL SYSTEM MALFUNCTION

CIRCUIT DESCRIPTION

. . “IG COIL METER” Radiator fan
Ignition switch £67 E62 relay E36
w—@—svs@ 8w NP g > BI & c02-20
pr o X
————————— B/BI < o0 7
w/G ; Es J ECM (PCM)
‘ | B W BI/R
Mainf 19 ¢ S
fuse Radiator fan motor
L
T
1
’ ) I\
C02-20 \
DTC DETECTING CONDITION POSSIBLE CAUSE

temp. is below 91°C, 195°F.

® | ow voltage at terminal C02-20 when engine coolant | @ “B/W” or “BI” circuit open or short

>k 2 driving cycle detection logic, continuous monitoring. | ® ECM (PCM) malfunction

® Radiator fan relay malfunction

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF.

2) Clear DTC with ignition switch ON.
3) Warm up engine until radiator cooling fan starts to operate.
4) Check pending DTC in “ON BOARD TEST” or “PENDING DTC” mode and DTC in “DTC” mode.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check Radiator Cooling Fan Relay and Its Circuit. | Intermittent trouble or Go to Step 3.

1) Turn ignition switch ON.

2) Check for voltage at terminal C02-20 of ECM
(PCM) connector connected, under following
condition. See Fig. 1.

When engine coolant temp. is lower than
96°C, 205°F and A/C switch turns OFF:
10-14V

Is voltage as specified?

faulty ECM (PCM).
Check for intermittent
referring to “Intermittent
and Poor Connection”
in Section OA.

3 Check Radiator Fan Control Relay.

1) Turn ignition switch OFF and remove radiator
fan relay.

2) Check for proper connection to the relay at
“B/W” and “BI” wire terminals.

3) If OK, then measure resistance between
terminals a and b. See Fig. 2.

Is it 100 — 120 Q?

“B/W” or “BI” circuit
open or short.

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

Replace radiator fan
relay.

Fig. 1 for Step 2

L]
\%

D
&

Fig. 2 for Step 3

A

1. Radiator fan relay
2. Relay box
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DTC P0500 VEHICLE SPEED SENSOR (VSS) MALFUNCTION (M/T)
CIRCUIT DESCRIPTION

Go8 G25 C24
\ AN VA
Y/G Y/G C03-2
Vehicle speed ) ,/10 7 \
sensor in 1
combination meter @ E ECM
1 GO05 E55 EO07 C19
}—— B/BI + B/BI %}—|
4 5 5
B/BI

-

e e L~ - \

DTC DETECTING CONDITION POSSIBLE CAUSE
@ \/SS signal not inputted while vehicle running in “D” e “B/BI” circuit open
range or during fuel cut at deceleration. @ “Y/G” circuit open or short

>k 2 driving cycle detection logic, continuous monitoring | ® VSS malfunction
® ECM malfunction
e Speedometer cable malfunction

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.

1) Clear DTC and warm up engine to normal operating temperature.

2) Increase vehicle speed to 50 mph, 80 km/h in 3rd gear or “2” range while observing vehicle speed displayed
on scan tool.

3) Release accelerator pedal and with engine brake applied, keep vehicle coasting (fuel cut condition) for 4 sec.
or more.

4) Check pending DTC and DTC.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Does speedometer indicate vehicle speed? Go to Step 3. Speedometer cable
disconnected or
broken.
3 Check VSS and Its Circuit. Intermittent trouble or Go to Step 4.
1) Disconnect ECM connector with ignition faulty ECM.
switch OFF. Check for intermittent
2) Check for proper connection to ECM at referring to “Intermittent
terminal C03-2. and Poor Connection”
3) If OK, then connect ohmmeter between in Section OA.
terminal C03-2 of ECM connector and body
ground. See Fig. 1.
4) Hoist front end of vehicle and lock front right
tire.
5) Turn front left tire slowly.
Does ohmmeter indicator deflect between
0 and « a few times while tire is turned one
revolution?
4 Check VSS. “Y/G” or “B/BI" wire Replace VSS.

1) Remove combination meter.

2) Connect ohmmeter between “VSS” terminal
(N0.10) and “GND” (No.4) terminal of
combination meter and turn cable joint of
speedometer with a screwdriver. Ohmmeter
indicator should move back and forth between
0 (zero) and < (infinity) 4 times while cable joint
is turned one full revolution. See Fig. 2.

Is it in good condition?

open or short, or poor
connector connection.

Fig. 1 for Step 3

C03-2

2R\

il

Fig. 2 for Step 4
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DTC P0O500 VEHICLE SPEED SENSOR (VSS) MALFUNCTION FOR A/T

VEHICLE (A/T)

Vehicle speed sensor (on A/T)

C03-2

C03-13

A

Cc14
N\
BI
Counter /,/1 \.
shaft . ! H
gear W b /)
77 <

\\_/

A

I_I

r .

= M"ﬁﬁ"?

\I I—[\

C03-13

CIRCUIT DESCRIPTION — Refer to Section 6E1 for VSS operation.

DTC DETECTING CONDITION

POSSIBLE CAUSE

e While fuel is kept cut at lower than 4000 r/min for
longer than 4 sec.
@ \/SS signal not inputted.
>k 2 driving cycle detection logic, continuous
monitoring.

® “B|” or “P” circuit open or short.

® \/ehicle speed sensor malfunction.

® Foreign material being attached or sensor installed
improperly.

® Gear damaged.

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.

1) Turn ignition switch OFF and then ON.

2) Clear DTC and warm up engine to normal operating temperature.
3) Increase vehicle speed to 50 mph, 80 km/h in “2” range.
4) Release accelerator pedal and with engine brake applied, keep vehicle coasting (fuel cut condition) for 4 sec.

or more.
5) Stop vehicle and check DTC and pending DTC.
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INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check VSS for Resistance. Go to Step 3. Replace VSS.
1) Disconnect VSS connection with ignition switch OFF.
2) Check for proper connection to VSS at “Bl” and “P” wire
terminals.
3) If OK, then check resistance of VSS. See Fig. 1.
Resistance between terminals : 100 — 300 Q
Resistance between terminal
and transmission : 1 MQ or more
Are check result satisfactory?
3 Check Visually VSS and Counter Shaft Gear for the “BI” or “P” wire Clean, repair or

Following. See Fig. 2.

e No damage

e No foreign material attached
® Correct installation

Are they in good condition?

open or shorted to
ground or poor
C03-2 or C03-13
connection. If
wires and
connections are
OK, intermittent
trouble or faulty
PCM. Check for
intermittent
referring to
“Intermittent and
Poor Connection”
in Section OA.

replace.

Fig. 1 for Step 2

Fig. 2 for Step 3

Sy o

\g

MR
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DTC P0O505 IDLE CONTROL SYSTEM MALFUNCTION

CIRCUIT DESCRIPTION

C02-13

Co2-11

3 Main releyEf“ E07 C19
Main I—W/R W/R ?——— BI/B }}4 BI/B < co2-22 ECM (PCM)
= [wm ! o2 W/B! N wiBl W/Bl Heoz-2
g | Z 4 /(8 3\
+— T E37 | w/Bl —§002-15
3/ N4 A\ /
T Idlespleetl:i 2\ A1LR (1 Gr/B 773 Gr/B — C02-16 -
- control relay : o> Gr/Y —— Gr/Y &1 co2-11
; \ 4 /(14 N
—————— 1 I
N [
Gr Gr I
//12 1
]
I
Gr 1
I
| L —GND
Gr/R £1c02-24
{ Lg < Co1-1
To TP sensor
Gr/G < Co1-4
B/BI B/BI €{C02-13

Idle speed control actuator

RN VS
e I d

DTC DETECTING CONDITION

POSSIBLE CAUSE

DTC will set when A, B or C condition is met.

A: Throttle opening change is small as compared with
electrically live time.

B: Throttle valve opening is not within its target range
with CTP switch ON.

C: Drive voltage exists though ECM (PCM) is not
outputting ISC drive command.

e Malajusted accelerater cable

® Poor movement of throttle valve

® Closed throttle position switch malfunction

@ |[dle speed control actuator malfunction

@ |[dle speed control relay malfunction

® ‘Gr/B”, “Gr/Y”, “Gr", “Gr/R", “Gr/G”, “Lg" or “B/BI"
circuit open or short

® Throttle position sensor malfunction

e ECM (PCM) malfunction

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF.

2) Clear DTC with ignition switch ON.

3) Start cold engine.

4) Run itidle for 5 min.

5) Select “DTC” mode on scan tool and check DTC.

NOTE:

If engine speed changes up and down when engine speed is increased by opening throttle valve more
than half but not changing its opening, itis possible that closed throttle position switch is malfunction-

ing.
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DTC P0505
INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check Idle Control System. Check TP sensor (Goto | Go to Step 3.
1) Connect SUZUKI scan toolto DLC withignition | DTC P0121 Flow Table)
switch OFF, set parking brake and block drive | If TP sensor is OK,
wheels. intermittent trouble or
2) Warm up engine to normal operating faulty ECM (PCM).
temperature. Check for intermittent
3) Clear DTC and select “MISC TEST” mode on | referring to “Intermittent
SUZUKI scan tool. and Poor Connection”
Is it possible to control (increase and reduce) in Section OA.
engine idle speed by using SUZUKI scan tool?
3 Check ISC Relay. Go to Step 4. Replace ISC relay.
1) Ignition switch OFF and remove ISC relay
(“ISCA™).
2) Check for proper connection to ISC relay at
terminals 3 and 4.
3) Checkresistance between each two terminals.
Between terminals 1 and 2: Infinity
Between terminals 3 and 4: 100 — 120 Q
4) Check that there is continuity between
terminals 1 and 2 when battery is connected to
terminals 3 and 4.
Is ISC relay in good condition?
4 Check Idle Speed Control Actuator. Check “Gr/B”, “Gr/Y”, Replace throttle lower

1) Check ISC actuator operation by referring to
ISC ACTUATOR INSPECTION in Section 6.
Is it good condition?

“Gr” and “Gr/R” circuit
for open and short.

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

body with ISC actuator.

Fig. 1 for Step 3

Fig. 2 for Step 3

=

1=ia =

JHLE
)
1. ISCA relay

2. Relay box

Fig. 3 for Step 3

i
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DTC P0510 CLOSED THROTTLE POSITION (CTP) SWITCH MALFUNCTION

CIRCUIT DESCRIPTION — Refer to DTC P0505 section.

DTC DETECTING CONDITION

POSSIBLE CAUSE

® Even when vehicle is started from stop and
accelerated to specified vehicle speed, CTP switch
does not turn from ON to OFF (or from OFF to ON).

e “Lg”, “Gr/G” or “B/BI" circuit open or short
e CTP switch malfunction
e ECM (PCM) malfunction

>k 2 driving cycle detection logic, continuous
monitoring

NOTE:

When DTC P0105, P0120 and/or P0510 are indicated together, it is possible that “Lg” circuit is open.

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF, clear DTC with ignition switch ON and start engine.
2) Increase vehicle speed to 20 mph, 32 km/h and then stop vehicle.

3) Repeat above step 2) 15 times.

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

INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check CTP Switch Operation. Intermittent trouble. Go to Step 3.

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

2) Turn ignition switch ON.
Does CTP switch operate properly under following
conditions respectively?
Condition “A”: ON displayed on scan tool
Condition “B”: OFF displayed on scan tool

Is test result satisfactory?

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

3 Check CTP switch.

1) Arrange 3 new 1.5V batteries in series (4.5 V in
total).

2) Connect these batteries to CTP switch terminals
“4" and “5”".

3) Under following each condition, check voltage
between CTP switch terminals “6” and “5”.
Condition “A”: 0 -1V
Condition “B”: 3.5 -5.5V

Is measured voltage as specified?

Check “Lg", “Gr/G”
and “B/BI” wires and
connections for open
or short.

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

Replace ISC motor
set (throttle lower
body with ISC
actuator).

Fig. 2 for Step 3
Condition “A™:

throttle lever is in contact
with ISC actuator plunger

Fig. 1 for Step 2

Lever is apart
from plunger

Lever contacts
with plunger

Condition “B™:
Throttle lever is apart
from plunger
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DTC P0601 INTERNAL CONTROL MODULE MEMORY CHECK SUM ERROR

DTC DETECTING CONDITION

POSSIBLE CAUSE

DTC P0601: Data write error (or check sum error) ECM (PCM)
when written into ECM (PCM)
>k 2 driving cycle detection logic, continuous monitoring.

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF.

2) Clear DTC with ignition switch ON and then turn ignition switch OFF.
3) Start engine and run it at idle if possible.

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

INSPECTION
Substitute a known-good ECM (PCM) and recheck.
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DTC P1250 EARLY FUEL EVAPORATION (EFE) HEATER CIRCUIT
MALFUNCTION

CIRCUIT DESCRIPTION

Mainrelay gagq £07 C19
W/R _[wm AR A BI/B >>4 BI/B < co2-22
r w/R oo (2 w/Bl >»— W/Bl w/Bl —¢] coz-2
e 3 D= ( [/8 L ) ECM (PCM)
Main £33 | W/BI —% C02-15
fuse
T U PEi— iR — Y/R { coz-25
1 w ‘\ 00 /2 w/B )}:6 w/B W/B —{ Co1-12
’I’ EFE heat;r_relay . C07
U AN
R\ N e
EFE heater
C02-2
=/ w/ " =)
C02-25  C02-22 C02-15 co1-12
DTC DETECTING CONDITION POSSIBLE CAUSE
® \/oltage low at terminal C01-12 during engine ® “Y/R", “W” or “W/B" circuit open or short
warming up ® EFE heater relay malfunction
or ® EFE heater malfunction
@ \/oltage high at terminal C01-12 after engine e ECM (PCM) malfunction
warming up
>k 2 driving cycle detection logic, continuous
monitoring

DTC CONFIRMATION PROCEDURE
1) Turn ignition switch OFF.
2) Clear DTC with ignition switch ON.
3) Check vehicle and environmental condition for:
— Altitude (barometric pressure): 2400 m, 8000 ft or less (560 mmHg, 75 kPa or more)
— Ambient temp: —10°C, 14°F or higher
— Intake air temp: 70°C, 158°F or lower
4) Start cool engine and warm it up to normal operating temperature.
5) Check pending DTC in “ON BOARD TEST” or “PENDING DTC” mode and DTC in “DTC” mode.
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INSPECTION

STEP

ACTION

YES

NO

1

Was “ENGINE DIAG. FLOW TABLE” performed?

Go to Step 2.

Goto “ENGINE DIAG.
FLOW TABLE”.

Check EFE Heater and lIts Circuit.

Check for voltage at terminal C01-12 of ECM (PCM)
connector connected, under following each
condition.

During engine warming up (Coolant temp.:

Below 80°C, 176°F, Engine speed: Over 750 r/min):
Over1.0V

After warming up: Below 1.0 V

Is each voltage as specified?

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

Go to Step 3.

Check EFE Heater Relay.

1) Turn OFF ignition switch and remove EFE heater
relay (“PTC"). See Fig. 2.

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

3) Check resistance between each two terminals.
Between terminals 1 and 2: Infinity
Between terminals 3 and 4: 100 — 120 Q

4) Check that there is continuity between terminals
1 and 2 when battery is connected to terminals
3 and 4. See Fig. 4.

Is EFE heater relay in good condition?

Go to Step 4.

Replace EFE heater
relay.

Check EFE Heater and Its Circuit.

1) Turn ignition switch OFF and disconnect ECM
(PCM) connectors.

2) Check for proper connection to ECM (PCM) at
terminals C02-25 and C01-12.

3) If OK, then measure resistance between terminal
C01-12 and ground.

Isit0.5—-30 Q at 20°C (68°F)?

“W”, “Y/R” or “W/B”
circuit open or short.
If wire and
connections are OK,
substitute a known-
good ECM (PCM) and
recheck.

“W/B” circuit open or
short.

If wire and
connections are OK,
replace EFE heater.

Fig 1. for Step 4

Fig. 2 for Step 3

4

Fig. 3 for Step 3

R

TS
\ i
JELES
— P
/ 1. Relay box

2. "PTC”

=
ﬂn
5

O’

Co01-12

Fig. 4 for Step 3
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DTC P1450 BAROMETRIC PRESSURE SENSOR LOW/HIGH INPUT

DTC P1451 BAROMETRIC PRESSURE SENSOR PERFORMANCE PROBLEM

WIRING DIAGRAM/CIRCUIT DESCRIPTION
Barometric pressure sensor is installed in ECM (PCM).

DTC DETECTING CONDITION POSSIBLE CAUSE

DTC P1450: ® ECM (PCM) (barometric pressure sensor)
® Barometric pressure: 136 kPa 1025 mmHg or higher, or malfunction
33 kPa 250 mmHg or lower

DTC P1451: e Manifold absolute pressure sensor and its
® \/ehicle stopped. circuit malfunction

® Engine cranking. ® ECM (PCM) (barometric pressure sensor)
e Difference between barometric pressure and intake malfunction

manifold absolute pressure is 26 kPa, 200 mmHg or more.
>k 2 driving cycle detection logic, monitoring once/1 driving.

DTC CONFIRMATION PROCEDURE

1) Turn ignition switch OFF.

2) Clear DTC with ignition switch ON.

3) Turn ignition switch ON for 2 sec., crank engine for 2 sec. and run it at idle for 1 min.

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

INSPECTION

DTC P1450:
Substitute a known-good ECM (PCM) and recheck.

DTC P1451:

NOTE:

Note that atmospheric pressure varies depending on weather conditions as well as altitude.
Take that into consideration when performing these check.

STEP ACTION YES NO
1 1) Connect scan tool to DLC with ignition switch | Substitute a known- Check intake manifold

OFF. good ECM (PCM) and | pressure sensor and its

2) Turn ignition switch ON and select “DATA recheck. circuit.
LIST” mode on scan tool. Go to P0105 DIAG.

3) Check manifold absolute pressure. See Fig. 1. FLOW TABLE.

Is it barometric pressure (approx. 100 kPa,

760 mmHg) at sea level?

Fig. 1 for Step 1
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DTC P1500 ENGINE STARTER SIGNAL CIRCUIT MALFUNCTION
CIRCUIT DESCRIPTION

M/T vehicle
ECM
Main G
fuse E53 C19
MY AN
g—u W/G w = R/Y > B/Y )—B/Y —4=B/Y —& C01-16
Ignition 15 B/Y

-& switch -’Tﬂ'\é—l

T (starter Starter

- switch) |

A/T vehicle .
G Transmission PCM
Main range sensor (switch)
fuse g c1
—W/G w R/Y__»—B/R—« %}—B/Y —T_B/Y C01-16
~— ST 6 gI 5 —é
Ignition :_ N _; B/Y
switch  bkeee-a IR
T (starter Starter
o switch) C '

7\

N

1 L ' § J

C01-16

ZFFFEEEFFFT—]—Q

DTC DETECTING CONDITION

POSSIBLE CAUSE

e High
start.

® | ow voltage at terminal C01-16 during starting engine.
>k 2driving cycle detection logic, continuous monitoring.

voltage at terminal C01-16 for 3 min. after engine

® “B/Y” circuit open

® ECM (PCM) malfunction

DTC CONFIRMATION PROCEDURE
1) Turn ignition switch OFF.

2) Clear DTC with ignition switch ON, crank engine and run it at idle for 3 min.
3) Check pending DTC in “ON BOARD TEST” or “PENDING DTC” mode and DTC in “DTC” mode.

INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? | Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Check for voltage at terminal C01-16 of ECM Poor C01-16 “B/Y” circuit open.

(PCM) connector connected, under following
condition.

While engine cranking : 6—-10V

After starting engine : 0V

Is voltage as specified?

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

If wire and connections
are OK, substitute a
known-good ECM (PCM)
and recheck.
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DTC P1510 ECM (PCM) BACK-UP POWER SUPPLY MALFUNCTION

CIRCUIT DESCRIPTION

Main
fuse E61 E63 E06 \czo

“DOME”

wry —¢ w
m 1 P,\/(\L"O 1
Go1
}——} ToDLC
L 1
-

N

w C02-14

ECM (PCM)

A

N
=

Co02-14

FEEEE N\
N\

Battery voltage is supplied so that diagnostic trouble code memory, values for engine control learned by ECM
(PCM), etc. are keptin ECM (PCM) even when the ignition switch is turned OFF.

DTC DETECTING CONDITION

POSSIBLE CAUSE

® | ow voltage at terminal C02-14 after starting engine. | ® “W” circuit open
® ECM (PCM) malfunction

DTC CONFIRMATION PROCEDURE
1) Clear DTC, start engine and run it at idle for 1 min.
2) Select “DTC” mode on scan tool and check DTC.

INSPECTION
STEP ACTION YES NO
1 Check for voltage at terminal C02-14 of ECM Poor C02-14 “W” circuit open.

(PCM) connector connected, under each
condition, ignition switch OFF and engine
running.

Isit 10 — 14 V at each condition?

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

If wire and connections
are OK, substitute a
known- good ECM
(PCM) and recheck.
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BLANK
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TABLE B-1 FUEL INJECTOR CIRCUIT CHECK

Ignition g((;)”_ To other circuits
switch E67 METER’ g2 E06  C20 ECM (PCM)
W@ BI/B 3 B/W B/W /75 B/W C03-20
W/R w/n§<—fm\ - Y /C19 BI/B 4 co2-22
wie TW/RL{«o\ >2 i wrBl }}4 w/BlI W/Bl —¢ C02-2
Main " vain | WrBI E20 :8 L W/BI ©02-15
fuse relay L{{:@}-Y/G%—Y/G—f@c—o\?/a —4coz2-12
_-l_ r 1Ir:je;:t;)r're;iritor ? 1 IL:u-eI-in}eZ:tozr
coziz  J \\ / \
e S A \; ~ ;
INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE DIAG.
FLOW TABLE".
2 Injector Circuit Check “Y/B” wire shorted to | Go to Step 3.
1) Check injector circuit for short. ground or faulty
Is fuel injected from injector at ignition switch ON? injector.
If wire and injector is
as specified
respectively and then
substitute known-
good ECM (PCM) and
recheck.
3 Injector Check Go to Step 4. Go to Step 5.

1) Check injector for fuel Injection referring to FUEL
INJECTOR ON-VEHICLE INSPECTION in
Section 6E1.

Is fuel injected from injector at engine cranking?

4 Injector Leakage Check

1) Check injector for leaks referring to FUEL
INJECTOR ON-VEHICLE INSPECTION in
Section 6E1.

Is it in good condition?

Injector and its circuit
are in good condition.

Faulty fuel injector.

5 Check Injector for Operating Sound.

1) Using sound scope, check injector for operating
sound at engine cranking.

Is it detected?

Proceed to DIAG.
FLOW TABLE B-2 and
B-3.

Go to Step 6.
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STEP

ACTION

YES

NO

Check Injector Resistor for Resistance.

1) Disconnect resistor connector with ignition switch
OFF.

2) Check for proper connection to resistor at each
terminals.

3) If connection is OK, check resistance.

Is resistance 1.9 — 2.1 Q (at 20°C, 68°F)?

“W/BI",“Y/G"or“Y/B”"
wire open or poor
C02-12 connection.

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

Replace resistor.
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TABLE B-2 FUEL PUMP AND ITS CIRCUIT CHECK

. To other circuits

Ignition (e
syteh E67 E62 E06 €20 ECM (PCM)
‘—W BI/B p 1E34 B/W P B/W C03-20
wha W/R—[W/R%fo’n\ >: BI/B — = /319 BI/B co2-22
| W/R—Q??c} ¢ w/BI - W/BI L W/BI ‘Q co2-2
Main Main J B/W Eog | W/BI-{-coz.15
fuse - relay /B! 5 -%-P/W '\: P/W ——co2-21
. N%_ Ese\ Lo1 1?;@_]%
7I7 Fuel pump relay Fuel pump
// \ / \ \
' i 7\
C02-21
INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE".
2 Check Fuel Pump Control System for Operation. See Fig. 1. | Fuel pump circuit | Go to Step 3.
Is fuel pump heard to operate for 2 sec. after ignition switch | is in good
ON? condition.
3 Check Fuel Pump for Operation. Go to Step 4. “P”, “B” or “W/BI"
1) Remove fuel pump relay from relay box with ignition circuit open or fuel
switch OFF. pump malfunction.
2) Check for proper connection to relay at each terminals.
3) If OK, using service wire, connect terminals E28-1 and
E28-2 of relay connector. See Fig. 2.
CAUTION: Check to make sure that connection is
made between correct terminals. Wrong connection
can cause damage to ECM (PCM), wire harness, etc.
Is fuel pump heard to operate at ignition switch ON?
4 Check Fuel Pump Relay for Operation. “P/W” circuit open | Replace fuel pump
1) Check resistance between each two terminals of fuel or poor C02-21 relay.
pump relay. See Fig.3. connection.
Between terminals “1” and “2": Infinity If wire and
Between terminals “3” and “4": 100 — 120 Q connection are
2) Check that there is continuity between terminals “1” and | OK, substitute a
“2”when battery is connected to terminals “3”and “4”. See | known-good ECM
Fig. 4. (PCM) and
Is fuel pump relay in good condition? recheck.
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Fig. 1 for Step 2 Fig. 2 for Step 3 Fig. 3 for Step 4

=
— T
| LJYE /
o
/ 1. Service wire

2. Relay box
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TABLE B-3 FUEL PRESSURE CHECK

. Fuel pump

. Fuel filter

. Throttle body
. Fuelinjector

abswWNPE

. Fuel pressure regulator

6. Special tool
(Fuel pressure gauge &
3-way joint)

7. Fuel feed line

8. Fuel return line

INSPECTION
STEP ACTION YES NO
1 Check Fuel Pressure (Refer to Section 6E1 for details). | Go to Step 2. Go to Step 4.
1) Release fuel pressure from fuel feed line.
2) Install fuel pressure gauge.
3) Check fuel pressure by repeating ignition switch
ON and OFF. See Fig. 1.
Is fuel pressure then 160210 kPa (1.6 —2.1 kg/cm?2,
22.7 —29.9 psi)?
2 Is 90 kPa (0.9 kg/cm?2, 12.8 psi) or higher fuel Normal fuel pressure. | Go to Step 3.
pressure retained for 1 minute after fuel pump is
stopped at Step 1?
3 1) Start engine and warm it up to normal operating | Normal fuel pressure. | ® Clogged vacuum
temperature. passage for fuel
2) Keep it running at specified idle speed. pressure regulator
Is fuel pressure then within 90 — 140 kPa or
(0.9 — 1.4 kg/cm?, 12.8 — 20.0 psi)? ® Faulty fuel pressure
regulator.
4 Is there fuel leakage from fuel feed line hose, pipe or | Fuel leakage from Go to Step 10.
their joint? hose, pipe or joint.
5 Was fuel pressure higher than specificationin Step 1? | Go to Step 6. Goto Step 7.
6 1) Disconnect fuel return hose from throttle body and | Restricted fuel return | Faulty fuel pressure
connect new return hose to it. hose or pipe. regulator.
2) Insert the other end of new return hose into
approved gasoline container.
3) Operate fuel pump.
Is specified fuel pressure obtained then?
7 Was no fuel pressure supplied in Step 1? Go to Step 8. Go to Step 9.
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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 applied? regulator. pump or its circuit
defective (refer to B-2
FUEL PUMP ANDITS
CIRCUIT CHECK).
9 1) Operate fuel pump. Faulty fuel pressure @ Clogged fuel filter,
2) With fuel return hose blocked by pinching it, check | regulator. ® Restricted fuel feed
fuel pressure. hose or pipe,
Is it 450 kPa (4.5 kg/cm?, 63.9 psi) or more? ® Faulty fuel pump or
® Fuel leakage from
hose connection in
fuel tank.
10 | 1) Disconnect fuel return hose from throttle body and | Faulty fuel pressure ® Fuel leakage from

connect new return hose to it.
2) Insert the other end of new return hose into
approved gasoline container.
3) Check again if specified pressure is retained.
While doing so, does fuel come out of return hose?

regulator.

injector,

® Fuel leakage from
between injector
and throttle body,

e Faulty fuel pump
(faulty check valve
in fuel pump) or

® Fuel leakage from
fuel pressure
regulator
diaphragm.

Fig. 1 for Step 1

1. Fuel pressure gauge & 3way joint
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TABLE B-4 A/C SIGNAL CIRCUITS CHECK (VEHICLE WITH A/C)

//

G22 G06 E54 EO6 C20
C03-17
7 Lg/R /7 Lg/R Lg/R
AlC | | | '
amplifier \ \ \ / C03-19
BI/R 7 Bi/R v Bi/R <

(A/C ON output signal)

(A/C input signal)

ECM (PCM)

e

/NN

E=a=====sz=as) TR |\
I D P o e {l
C03-19 C03-17 \
INSPECTION
STEP ACTION YES NO
1 Check A/C (Input) Signal Circuit. Go to Step 2. ® “Bl/R” wire open or

1) Check voltage at terminal C03-19.
While engine running and A/C switch
and/or heater blower switch OFF

short.
® Poor C03-19
connection.

(A/C is not operating) :10-14V ® Poor A/C amplifier
While engine running and both A/C coupler connection
switch and heater blower switch ON or faulty A/C
(A/C is operating) : About 0V system.

Are check results as specified?

2 Check A/C ON (Output) Signal Circuit. A/C control signal ® "L g/R” wire open or

1) Check voltage at terminal C03-17. circuits are in good short.
While engine running and A/C switch condition. ® Poor performance of
and/or heater blower switch OFF ECT sensor, TP
(A/C is not operating) : About 0 V sensor.
While engine running at idle speed ® Engine start signal
and both A/C switch and heater blower inputted or
switch ON (A/C is operating) :10-14V e Poor C03-17

Are check results as specified? connection.

If none of the above
exists, substitute a
known-good ECM
(PCM) and recheck.
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TABLE B-5 POWER STEERING PRESSURE (PSP) SWITCH SIGNAL CIRCUIT

CHECK (IF EQUIPPED)

Power steering co3

ECM (PCM)

pressure wo/o 7 Bl/W
switch

A \_/\

Cot-15

A

4

<

Co1-15

_ N
N

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

2) Start engine and select “DATA LIST” mode on
scan tool.

3) Check PSP switch signal under following each
condition. See Fig. 1.
Engine running and steering
wheel at straight-ahead position : OFF
Engine running and steering wheel
turned to the right on left as far as it stops : ON

Is check result satisfactory?

INSPECTION
STEP ACTION YES NO
1 Check PSP Switch Signal Circuit. PSP switch signal “BI/W” circuit open or

circuit is in good
condition.

short, PSP switch
malfunction or power
steering system
malfunction.

Fig. 1 for Step 1
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SPECIAL TOOL

1. Pressure gauge
09912-58441

2. Pressure hose
09912-58431

3. 3-way joint & hose
09912-58490

7
é 8 1. Storage case
T 4 6/ 2. Operator’'s manual
= % 3. Tech1A
6 § 4. DLC cable (14/26 pin,
> 09931-76040)
%/ 5. Testlead/probe
2 6. Power source cable
3 7. DLC cable adaptor
5 8. Self-test adaptor
09931-76011 09931-76030
SUZUKI scan tool (Tech 1 A) kit Mass storage cartridge 16/14 pin DLC cable
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SECTION 6

ENGINE GENERAL INFORMATION
AND DIAGNOSIS

(TBI FOR G13)

NOTE:
For the details of this section, refer to same section of the Service Manual mentioned in the FOREWORD
of this manual.

6x6\Neild'ceon



