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GENERAL INFORMATION

HOW TO USE THIS MANUAL

Range of Topics

This manual contains procedures for performing
all required service operations. The procedures
are divided into the following five basic operations:
(1) Removal/Installation

(2) Disassembly/Assembly

(3) Replacement

(4) Inspection

(5) Adjustment

Simple operations which can be performed easily
just by looking at the vehicle (i.e.,
removal/installation of parts, jacking, vehicle
lifting, cleaning of parts and visual inspection)
have been omitted.

Service Procedure
Inspection, adjustment

Inspection and adjustment procedures are divided
into steps. Important points regarding the location
and contents of the procedures are explained in
detail and shown in the illustrations.

SHOWS PROCEDURE ORDER
FOR SERVICE

SHOWS TIGHTENING
TORQUE
SPECIFICATIONS

Caution

+ Connect the gauge sat from under the ve-
hicle to prevent contact with the drive belt
and the cooling fan

WBUOOOWAO

00-00-2
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GENERAL INFORMATION

Repair procedure
1. Most repair operations begin with an overview illustration. It identifies the components, shows how the parts fit
together and describes visual part inspection. However, only removal/installation procedures that need to be

performed methodically have written instructions.

2. Expendable parts, tightening torques and symbols for oil, grease, and sealant are shown in the overview
illustration. In addition, symbols indicating parts requiring the use of special service tools are also shown.

3. Procedure steps are numbered and the part that is the main point of that procedure is shown in the illustration
with the corresponding number. Occasionally, there are important points or additional information concerning
a procedure. Refer to this information when servicing the related part.

SHOWS SERVICE
ITEM (S) Indicates reievant
references that need to be

LOWER TRAIUNG UNK. UPPER TRAILING LINK REMOVAL/INSTALLATION followed during installation.

1. Jack up the rear of the vehicle and support it with safety stands.

“« TP
RemovalllnSta"atlon 2. Remove the undercover. (Refer to UNDERCOVER REMOVAL.) (Referto UNDERCOVER INSTALLATION.)
Portion 3. Remove in the order indicated in the table.

4. Install in the reverse order of removal.
. 5. Inspect the rear wheel alignment and adjust it if necessary.
“Inspection After SHOWS SPECIAL
Installation” Portion SERVICE TOOL (SST)
SHOWS PROCEDURE ORDER FOR SERVICE OPERATION
FOR SERVICE

SHOWS APPLICATION

Install the parts
POINTS OF GREASE, ETC.

by performing

steps 1—3 In
reverse order SHOWS TIGHTENING
TORQUE
SPECIFICATIONS SHOWS EXPENDABLE PARTS

SHOWS DETAILS

HMIBGIREE) M5<20ieQI71 SHOWS TIGHTENING
&D TORQUE UNITS

SHOWS REFERRAL
NOTES FOR SERVICE

H-m { kgt-m, fribf}

1 Split pin 8 Nut
v Nut 9 Upper trailing link ball joint
3 shvtower trailina link ball joint Removal Note
Ly Removal Note | 10 Nut
4 Bolt 1 Upper trailing link
5 Lower trailing link 12 Dust boot (upper trailing link)

6  Dustboot (lower trailing link) Removal Note

*r Installation Note

7 Split pin
Lower Trailing Link Ball Joint, Upper Trailing Link 49T028 304  UPPER TRAIUNG LINK
Ball Joint Removal Note 49 T028 305  LOWER TRAIUNG UNK

« Remove the ball Joint by using the SSTa.

SHOWS SPECIAL
SERVICE TOOL (SST)
NO. Whliiru

SHOWS REFERRAL
NOTES FOR
SERVICE
W6UOOOWAL

00-00-3



Symbols

GENERAL INFORMATION

e There are eight symbols indicating oil, grease,
fluids, sealant and SST use. These symbols show
application points or use of these materials during

service.

Symbol

I

WEUOOOWA2

W6EUOOOWAS3

O

W6UO0OOW A4

1

W6UOOOWAS

W6UOOOWAB

O

W6UOOOWA7

O

W6UOOOWAS

a

V6UOOOW A9

Meaning

Apply oil

Apply brake fluid

Apply automatic
transaxle/
transmission fluid

Apply grease

Apply sealant

Apply petroleum
jelly

Replace part

Use SST

Advisory Messages
You'll find several Warnings, Cautions, Notes,
Specifications and Upper and Lower Limits in this

manual.

Warning

Kind

New appropriate
engine oil or gear
oil

New appropriate
brake fluid

New appropriate
automatic
transaxle/
transmission fluid

Appropriate
grease

Appropriate
sealant

Appropriate
petroleum jelly

O-ring, gasket,
etc.

Appropriate SST

¢ A Warning indicates a situation in which
serious injury or death could result if the
warning is ignored.

Caution

¢ A Caution indicates a situation in which
damage to the vehicle could result if the
caution is ignored.

Note

*« A Note provides added information that will
help you to complete a particular procedure.

Specification
* The values indicate the allowable range when
performing inspections or adjustments.

Upper and Lower Limits

e The values indicate the upper and lower limits that
must not be exceeded when performing
inspections or adjustments.

Troubleshooting Procedure
Basic flow of troubleshooting

WBUOOOWAA

On-board diagnosis

» Diagnostic trouble codes (DTCs) are important
hints for repairing malfunctions that are difficult to
simulate. Perform the specific DTC diagnostic
inspection to quickly and accurately diagnose the
malfunction.

* The on-board diagnostic function is used during
inspection. When a DTC is shown specifying the
cause of a malfunction, continue the diagnostic
inspection according to the items indicated by the
on-board diagnostic function.

Engine tune-up (section 01)
* Any necessary adjustments are made after
starting the engine.

Basic inspection (section 05)

* The basic inspection is performed to quickly
narrow down the possible causes of a malfunction
regardless of symptoms. Also, basic inspection is
performed to locate the area(s) of any
malfunction.

00-00-4



GENERAL INFORMATION

Diagnostic index

e The diagnostic index lists the symptoms of
specific malfunctions. Select the symptoms
related or most closely relating to the malfunction.

Symptom troubleshooting

e Symptom troubleshooting quickly determines the
location of the malfunction according to symptom
type.

Quick diagnosis chart (section 01 and 05)

» The quick diagnosis chart lists diagnosis and
inspection procedures to be performed specifically
relating to the cause of the malfunction.

Procedures for Use

Using the basic inspection

« Perform the basic inspection procedure before symptom troubleshooting.

¢ Perform each step in the order shown.

* The reference column lists the location of the detailed procedure for each basic inspection.

« Although inspections and adjustments are performed according to the reference column procedures, if the
cause of the malfunction is discovered during basic inspection, continue the procedures as indicated in the

remarks column.

SHOWS INSPECTION
ORDER

INSPECTION

1 Turn ignition switch to ON
Does hold indicator light (illumindfe/go out)
correspond to hold switch position (ON/OFF)?

STEP

Check the ATF color and condition
Are ATF color and odor normal?

Perform the line pressure test
B3 MECHANICAL SYSTEM TEST, Line
Pressure Test
Is line pressure OK?
REFERENCE
COLUMN

Perform the stall test
B3* MECHANICAL SYSTEM TEST, Stall Test
Is stall speed OK?

Using the diagnosis index

SHOWS ITEM NAMES FOR
DETAILED PROCEDURES

SHOW POINTS REQUIRING
ATTENTION BASED ON
INSPECTION RESULTS
ACTION
Yes Go to next step

No Perform malfunction diagnosis according to No.26 "H(
INDICATOR LIGHT DOES NOT ILLUMINATE WHEN
HOLD SWITCH IS TURNED ON" or No.27 ‘HOLD
INDICATOR LIGHT ILLUMINATES WHEN HOLD SWITCH
IS NOT TURNED ON"

Go to next step
No  Repair or replace any defeciive parts

Go to next step
No  Repair or replace any defective parts

Yes Go to next step

No  Repair or replace any defective parts

Perform symptom troubleshooting

W6UOOOWAB

e The symptoms of the malfunctions are listed in the diagnostic index for symptom troubleshooting.
e The exact malfunction symptoms can be selected by following the index.

No TROUBLESHOOTING ITEM

1 Discharged battery

2 Will not crank or cranks slowly

3 No combustion

4 Combustion observed but engine will not start
5 Cranks normal by hard to start

6 Low idle speed/Engine stalls or vibrates

High idle speed
Idle speed hard to high

High idle speed
Idle speed hard to lower

Rough idle/Engine stalls when E/L, P/S, or
AlIC ON

10"

DESCRIPTION

Engine cranks at normal speed but shows on sign of firing
Engine shows combustion while cranking but will not continue

to run when ignition switch is turned from STA to ON
Engine cranks at normal speed but requires excessive crank-

ing time before starting

Engine runs normally at idle after started

Engines idles at low speeo, stalls, or vibrates when engine is

cold, hot. or normal temperature

Idle speed excessively high and will not go down after warm-

up

Idle speed excessively high and requires time to be lowered to
normal speed after warm-up

Engine runs normally at idle with no load but stalls or vibrates

excessively when load (E/L. P/S. or A/C) is ON

Engine runs normally at idle but stalls or vibrates excessively

during N-D shift

00-00-5



GENERAL INFORMATION

Using the quick diagnosis chart
The chart lists the relation between the symptom and the cause of the malfunction.

The chart is effective in quickly narrowing down the relation between symptom and cause of the malfunction.

It also specifies the area of the common cause when multiple malfunction symptoms occur.
The appropriate diagnostic Inspection relating to malfunction cause as specified by the symptoms can be
selected by looking down the diagnostic inspection column of the chart.

© CHOOSE THE ACTUAL
SYMPTOM

<D DETERMINE THE
CAUSE OF THE
TROUBLE DETERMINED
AT PROCEDURE ©,
BASED ON THE RESULT
OF THE MECHANICAL
SYSTEM TEST

<

PART WHICH MAY BE
THE SYMPTOM

PARTS WHICH MAY BE THE CAUSE OF

Discharged batlery \
2 Will not Crank or cranks slowly \
3 Nocombustion \ oo 0 o
4 CamDusnon observed engine will notsian c R o 00000
5  Cranks normally but hard to Stan N
6  LowKfle speed/Engme stalls or vebrates ° o o c o oo 6 000 0
7 Highidle speed o o
8 icle speed hard to lower o
o  Roughldie/Engine stalls when E/L. P/S or
ATC ON 0
10 Rough ¢die/Engine stalls during N -0 shiti o
1 Engine stalls when vehicle about 10 run
.. Engine stalls on acceleration and while
N\Z' cruising- 1 30 o
43 Pooracceieraiion/insulliaent power surges
while cruismg/Hesitaies 00 o o0 oo 00000
14 Runs rough during deceleration backi.rc o
Knock P
15 nocking ° o °
16 Ove/heatmg
10
17 Poor luei economy ° o
18 Fuelodor o o o
No item ! intake-air 8  Fuel system
system
H
a S s
Trouwe e ¢
sympiom i
0 ‘E « 2
1
1 572 ls’ IOI
02 £ o X 5
o £ !
/ Cause oi o PEos <
\ trouDle . 1 J
c it 1 1
s
Inspection ! 3
method 1 st
tei 2 «
s .
bl I Lo e g
15 >
s, TosiIff
Item Tt 1 o8 2 h |
Result \ 30 « Z 30 f i o_&E0|st<<
Wet/carbon stuck on
specific plug 1 0o
Spark plug Graysh white with speciitc . .
condition plug 1
inspection
Wet/catbon stuck on a« plus o
s
Grayish white aH plugs 1 o 00 o
Cylinder balance  Engine speed will not der-
s case 000
Diagnosis trouble  Diagnostic trouWe code(s)
code inspection output
inspection usmg induction voltage not gener- (1 00
oscilloscope ated

THE PART CAUSING TROUBLE, AS DETERMINED FROM THE

0

o

wgy =
= >5go

th—

=k T -

o
Emission
control system

£
v
c
2
s %
3 s
>
1 o
o a
.
1
5
' 8
v &
|
181
536G <

RESULT OF THE MECHANICAL SYSTEM TEST.
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GENERAL INFORMATION

Using the symptom troubleshooting

» Symptom troubleshooting shows diagnostic procedures, inspection methods, and proper action to take for

each trouble symptom.

TROUBLESHOOTING
HINTS describes possible
point of malfunction.

9 |Engine stalls /

troubleshooting hints
+ Constant application oftorque converter clutch piston

STEP INSPECTION
STEP sh h 1 Coes the vehicle shake at shift point as well as at
shows the other points when decelerating?
order of
troubleshootlng. 2 Check the voltage at the following powertrain con-

trol module terminal.
+ Brake switch signal
/ zt 01-40 POWERTRAIN CONTROL MODULE
(PCM) INSPECTION
Is terminal voltage OK?

INSPECTION describes
the method to quickly

determine the failed 3 Does torque converter clutch solenoid valve volt-
par‘t. age at powertrain control module terminal mea-
sure 0OV ? ...
/X T 01-40 POWERTRAIN CONTROL MODULE
! (PCM) INSPECTION

Check if torque converter clutch solenoid valve is
sticking.
Is solenoid valve OK?

Reference item(s) for
additional information
to perform
INSPECTION.

5  Overhauljlie-A3" % — —«atignjof torque

Text Sequence

TROUBLE SYMPTOM

No

ACTION

Troubleshoot according to “Vehicle vibrates back and forth

ACTION describes the

or engine staiis during deceleration® . A
Goto step 2. — appropriate action to
Goto step 3. take (Yes/No) based

INSPECTION result.

Carry out the stall test,

cr05-17 MECHANICAL SYSTEM TEST. StaH .
Test, Stalltest procedure \

Go to step 4 \
Reference item(s) to
perform ACTION.

Check for poor connection of the connectors from power-
train control module lo torque converter clutch solenoid
valvs

Go to step 5

Replace torque converter clutch solenoid valve.

Go to step 6

Repair or replace torque converter clutch control valvtpv'-~
control valve body.

W6UOOOWAE

» The text sequence is indicated by the arrows shown below.

Example:

KE-AIR SYSTEM

WBUOOOWAF
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GENERAL INFORMATION

UNITS
W6UOOOWO2
Electrical current A (ampere) Conversion to Sl Units (Systéme International
) ) d’Unités)
Electric potential V (vol ¢ All numerical values in this manual are based on
Electric power W (watt) S| units. Numbers shown in conventional units are

Length

Negative pressure

Positive pressure

mm (millimeter)

in (inch)

kPa (kilo pascal)

mmHg (millimeters of mercury)
inHg (inches of mercury)

kPa (kilo pascal)

kgf/cm2 (kilogram force per square
centimeter)

psi (pounds per square inch)

converted from these values.

Rounding Off

Converted values are rounded off to the same
number of places as the Sl unit value. For
example, if the Sl unit value is 17.2 and the value
after conversion is 37.84, the converted value will
be rounded off to 37.8.

Upper and Lower Limits

When the data indicates upper and lower limits,
the converted values are rounded down if the Sl

Resistance Q (ohm) unit value is an upper limit and rounded up if the
Nm (Newton meter) S| unit value is a lower limit. Therefore, converted
kgf-m (kilogram force per meter) values fpr the same Sl unit valqe may differ afte_r

] ) conversion. For example, consider 2.7 kgf/cm2 in

Torque kgf-cm (kilogram force per centimeter) the following specifications:
ft Ibf (foot pound)
in-Ibf (inch pound) .

_ 210—260 kPa {2.1—2.7 kgf/cm2, 30— 38 psi}
L (liter) 270—310 kPa {2.7— 3.2 kgf/cm2, 39— 45 psi}
US gt (U.S. quart)
Imp qt (Imperial quart) ¢ The actual converted' values fpr 2.7 kgf_/cm_z are
o 264 kPa and 38.4 psi. In the first specification, 2.7

Volume mi (milliliter) is used as an upper limit, so the converted values
cc (cubic centimeter) are rounded down to 260 and 38. In the second
cu in (cubic inch) specification, 2.7 is used as a lower limit, so the

) converted values are rounded up to 270 and 39.
fl oz (fluid ounce)
ram

Weight 9 (gram)

oz (ounce)

SAE STANDARDS
WBUOOOWO3

* In accordance with new regulations, SAE (Society of Automotive Engineers) standard names and
abbreviations are now used in this manual. The table below lists the names and abbreviations that have been
used in Mazda manuals up to now and their SAE equivalents.

Previous Standard New Standard

Abbr. Name Abbr. Name Remark
- Accelerator Pedal AP Accelerator Pedal
- Air Cleaner ACL Air Cleaner
- Air Conditioning A/C Air Conditioning
— Airflow Meter VAF Volume Air Flow Sensor
- Airflow Sensor MAF Mass Air Flow Sensor
- Alternator GEN Generator
— ATF Thermosensor — i;?:;g:tzlfen S('(I;:;r(;sraxle) Fluid
- Atmospheric Pressure BARO Barometric Pressure
VB Battery Voltage B+ Battery Positive Voltage

00-00-8



GENERAL INFORMATION

Previous Standard New Standard
Abbr. Name Abbr. Name Remark
ocC Oxidation Catalytic Converter

_ Catalytic Converter TWC Three Way Catalytic Converter

Warm Up Three Way Catalytic Directly connected to

WU-TWC .
Converter exhaust manifold

In some models, there is a
fuel pump relay that

— Circuit Opening Relay FPR Fuel Pump Relay controls pump speed. That
relay is now called the fuel
pump relay (speed).

— Clutch Position CPP Clutch Pedal Position

— Crank Angle Sensor CMP Camshaft Position Sensor

— Crank Angle Sensor 2 CKP Crankshaft Position Sensor

— Diagnosis Connector DLC Data Link Connector

— Diagnosis/Self-Diagnosis OBD On-Board Diagnostic

— Direct Ignition DLI Distributorless Ignition

_ EC-AT Control Unit TCM Transmission (Transaxle) Control

Module

EGI Electronic Gasoline Injection cIS Continuous Fuel Injection
System System

— Electronic Spark Ignition El Electronic Ignition Egr’:;;glgsl by the

ECU Engine Control Unit PCM Powertrain Control Module Er?(;/iggvf/he?ttrg%mrms engine

ECM Engine Control Module

— Engine Modification EM Engine Modification

— Engine RPM Signal — Engine Speed Input Signal

— Evaporative Emission EVAP Evaporative Emission

— Exhaust Gas Recirculation EGR Exhaust Gas Recirculation

— Fan Control FC Fan Control

— Feedback System CLS Closed Loop System

— Flexible Fuel FF Flexible Fuel

— Fuel Pump FP Fuel Pump

— Fully Closed CTP Closed Throttle Position

— Fully Open WOT Wide Open Throttle

— Ground/Earth GND Ground

— 1C Regulator VR Voltage Regulator

— Idle Speed Control IAC Idle Air Control

— Idle Switch — Closed Throttle Position Switch

— Igniter ICM Ignition Control Module

— Inhibitor TR Transmission (Transaxle) Range

— Intake Air Pressure MAP Manifold Absolute Pressure

— Intake Air Thermo IAT Intake Air Temperature

— Intercooler CAC Charge Air Cooler

— Knock Sensor KS Knock Sensor

— Line Pressure Solenoid Valve — Pressure Control Solenoid

— Lock-up TCC Torque Converter Clutch

— Malfunction Indicator Light MIL Malfunction Indicator Lamp

— Multiport Fuel Injection MFI Multiport Fuel Injection

— Open Loop OL Open Loop

— Overdrive 4GR Fourth Gear

00-00-9



Previous Standard

Abbr. Name

— Oxygen Sensor

— Park/Neutral Range
— Power Steering Pressure
— Pulse Generator

— Reed Valve

GENERAL INFORMATION

New Standard
Abbr.
HO02S
02s Oxygen Sensor
PNP Park/Neutral Position

Name

Heated Oxygen Sensor

PSP Power Steering Pressure

— Input/Turbine Speed Sensor

— Secondary Air Injection System

— Sequential Fuel Injection

— Service Code(s)
— Spark Ignition
- Stoplight Switch

— Test Mode

- Throttle Body
— Throttle Sensor
— Turbocharger
— Vehicle Speed Sensor
—_ Vehicle Speed Sensor 1
— Water Thermo
1-2 Shift Solenoid Valve
Shift + A Solenoid Valve
2-3 Shift Solenoid Valve
Shift + B Solenoid Valve
— 3-4 Shift Solenoid Valve
— 3rd Gear

FUNDAMENTAL PROCEDURES

Protection of the Vehicle

« Always be sure to cover fenders, seats and floor .

areas before starting work.

SAPV Secondary Air Pulse Valve
PAIR Pulsed Secondary Air Injection
AIR Secondary Air Injection

SEI Sequential Multipoint Fuel

Injection
DTC Diagnostic Trouble Code(s)
DI Distributor Ignition
— Brake Switch

DTM Diagnostic Test Mode

TB Throttle Body
TP Throttle Position Sensor
TC Turbocharger

VSS Vehicle Speed Sensor
— Output Speed Sensor

ECT Engine Coolant Temperature

— Shift Solenoid A

— Shift Solenoid B

— Shift Solenoid C
3GR Third Gear

— Incorrect Gear Ratio

Remark
With heater

Pulsed injection

Inject with compressor

Diagnostic trouble codes
depend on the diagnostic
test mode

W6UOO0W04

Preparation of Tools and Mesuring Equipment

Be sure that all necessary tools and measuring

equipment are available before starting any work.

00-00-10
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GENERAL INFORMATION

Special Tools
« Use special tools when they are required.

W6EUOOOWAJ

Disconnection of the Negative Battery Cable

« Before beginning any work, turn the ignition switch
to LOCK, disconnect the negative battery cable
and then wait for more than 1 minute to allow the
backup power supply of the SAS unit to deplete its
stored power.

Removal of Parts

* While correcting a problem, also try to determine
its cause. Begin work only after first learning
which parts and subassemblies must be removed
and disassembled for replacement or repair. After
removing the part, plug all holes and ports to
prevent foreign material from entering.

WG6UOOOWAK

Disassembly

» If the disassembly procedure is complex requiring
many parts to be disassembled, all parts should
be disassembled in a way that will not affect their
performance or external appearance and identified
so reassembly can be performed easily and
efficiently.

W6UOOOWAL

Inspection During Removal, Disassembly

« When removed, each part should be carefully
inspected for malfunctioning, deformation,
damage and other problems.

W6UOOOWAM

Arrangement of Parts

e All disassembled parts should be carefully
arranged for reassembly.

e Be sure to separate or otherwise identify the parts
to be replaced from those that will be reused.

W6UOOOWAN

Cleaning of Parts
e All parts to be reused should be carefully and
thoroughly cleaned in the appropriate method.

Warning

* Using compressed air can cause dirt and
other particles to fly out causing injury to
the eyes. Wear protective eye wear
whenever using compressed air.

W6UOOOWAP
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GENERAL INFORMATION

Reassembly Rubber Parts and Tubing
e Standard values, such as torques and certain * Prevent gasoline or oil from getting on rubber
adjustments, must be strictly observed in the parts or tubing.

reassembly of all parts.

If removed, these parts should be replaced with
new ones:

e Oil seals

* Gaskets

e O-rings

* Lockwashers

« Cotter pins

* Nylon nuts

W6UOOOWAT

Hose Clamps

*  When reinstalling, position the hose clamp in the
original location on the hose and squeeze the
clamp lightly with large pliers to ensure a good fit.

W6UOOOWAQ

Depending on location:

» Sealant and gaskets, or both, should be applied to
specified locations. When sealant is applied, parts
should be installed before sealant hardens to
prevent leaks.

» QOil should be applied to the moving components

of parts.
» Specified oil or grease should be applied at the W6U000W AU
prescribed locations (such as oil seals) before
reassembly.
Torque Formulas
*« When using atorque wrench-SST combination,
the written torque must be recalculated due to the
extra length that the SST adds to the torque
wrench. Recalculate the torque by using the
following formulas. Choose the formula that
applies to you.
Torgue Unit Formula
N-m N-m x [LV(L+A)j
WEUOOOWAR kgf-m kgf-m x [L/(L+A)j
kgf-cm kgf-cm x [L/(L+A)j
Adjustments ftibf ft Iof x [L/(L+A)j
« Use suitable gauges and testers when making in-Ibf in-lbf x [L/(L+A)]
adjustments. A : The length of the SST past the torque wrench drive.

L : The length of the torque wrench.

WG6EUOOOWAS
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GENERAL INFORMATION

Dynamometer
Vise e When test-running a vehicle on a dynamometer:
¢ When using a vise, put protective plates in the ¢ Place a fan, preferably a vehicle-speed
jaws of the vise to prevent damage to parts. proportional type, in front of the vehicle.

« Connect an exhaust gas ventilation unit.

e Cool the exhaust pipes with a fan.

» Keep the area around the vehicle uncluttered.
* Watch the water temperature gauge.

Note

* When the vehicle is on a chassis roller and
only the front wheels rotate, the ABS warning
light may illuminate. Refer to 04-01
PRECAUTION to turn off the warning light.

WEUO0OWAW
INSTALLATION OF RADIO SYSTEM
If a radio system is installed improperly or if a 2. Install the antenna feeder as far as possible from
high-powered type is used, the CIS and other the control module harnesses.
systems may be affected. When the vehicle is to be 3. Ensure that the antenna and feeder are properly
equipped with a radio, observe the following adjusted.
precautions: 4. Do not install a high-powered radio system.

1. Install the antenna at the farthest point from
control modules.

ELECTRICAL SYSTEM
W6U000wW06

Electrical Parts

Battery cable

» Before disconnecting connectors or removing
electrical parts, disconnect the negative battery

cable.
W6UOOOWAY
Disconnecting connectors
*« When disconnecting two connectors, grasp the
WEUOUOWAX connectors, not the wires.
Connectors

Data link connector

¢ Insert the probe into the service hole when
connecting a jumper wire to the data link
connector.

Caution

* Inserting a jumper wire probe into the data
link connector terminal may damage the
terminal.

W6UOOOWAZ
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GENERAL INFORMATION

Connectors can be disconnected by pressing or
pulling the lock lever as shown.

W6UOOOWBO

Locking connector
« When locking connectors, listen for a click
indicating they are securely locked.

inspection

e When atester is used for checking continuity or
measuring voltage, insert the tester probe from
the wiring harness side.

weu0oowB2

Check the terminals of waterproof connectors
from the connector side since they cannot be
accessed from the wiring harness side.

Caution

e To prevent damage to the terminal, wrap a
thin wire around the lead before inserting
into terminal.

W6U000WB3

Terminals
Inspection

e Pull lightly on individual wires to check that they
are secured in the terminal.

W6U000wWB4

Replacement

e Use the appropriate tools to remove a terminal as
shown. When installing a terminal, be sure to
insert it until it locks securely.

* Insert a thin piece of metal from the terminal side
of the connector and with the terminal locking tab
pressed down, pull the terminal out from the
connector.

00-00-14



GENERAL INFORMATION

Sensors, Switches, and Relays
* Handle sensors, switches and relays carefully. Do
not drop them or strike them against other objects.

Wiring Harness
Wiring color codes

.

Two-color wires are indicated by a two-color code
symbol.

The first letter indicates the base color of the wire
and the second the color of the stripe.

CODE

COLOR CODE COLOR
B Black 0 Orange
BR Brown P Pink
G Green R Red
GY Gray \% Violet
L Blue w White
LB Light Blue Y Yellow
LG Light Green
B/R BR/Y
BLACK
RED
Fuse

Replacement

When replacing a fuse, be sure to replace it with
one of the same capacity. If a fuse fails again, the

circuit probably has a short and the wiring should
be checked.

Be sure the negative battery terminal is
disconnected before replacing a main fuse.

When replacing a pullout fuse, use the fuse puller.

W6U000wB9

Electrical Troubleshooting Tools

Jumper wire

e Ajumper wire is used to create a temporary
circuit. Connect the jumper wire between the
terminals of a circuit to bypass a switch.

Caution

Do not connect a jumper wire from the
power source line to a body ground. This
may cause burning or other damage to
wiring harnesses or electronic
components.

00-00-15



GENERAL INFORMATION

Voltmeter Caution

« The DC voltmeter is used to measure circuit « Do not connect the ohmmeter to any
voltage. A voltmeter with a range of 15 V or more circuit where voltage is applied. This will
is used by connecting the positive (+) probe (red damage the ohmmeter.

lead wire) to the point where voltage will be
measured and the negative (-) probe (black lead
wire) to a body ground.

VOLTMETER POWER SOURCE LINE

Ohmmeter

e The ohmmeter is used to measure the resistance
between two points in a circuit and to check for
continuity and short circuits.

JACKING POSITIONS
WBUOOOWO7
Warning
« Improperly jacking a vehicle is dangerous.
The vehicle can slip off the jack and cause Rear

serious injury. Use only the correct front * At the center of the crossmember
and rear jacking positions and block the
wheels.

Use safety stands to support the vehicle after it has
been lifted.

Front
* At the center of the crossmember

00-00-16



GENERAL INFORMATION

VEHICLE LIFT (2 SUPPORTS) AND SAFETY STAND (RIGID RACK) POSITION

Vehicle Lift Positions
Front
« Both sides of the vehicle, on side silis.

Rear
« Both sides of the vehicle, on side sills.

WHEEL DOLLIES

W6U000WBL

Proper lifting and towing are necessary to prevent
damage to the vehicle. State and local laws must be
followed.

A towed vehicle usually should have its front wheels
off the ground. If excessive damage or other
conditions prevent this, use wheel dollies.

When towing with the rear wheels on the ground,
release the parking brake.

W6UOOOWO8
Safety Stand Positions

Front
* Both sides of the vehicle, on side sills.

Rear
« Both sides of the vehicle, on side sills.

W6UOOOWBK

WBEUOOOW 09
Caution
* Do not tow the vehicle backward with
driving wheels on the ground. This may
cause internal damage to the transaxle.

00-00-17



GENERAL INFORMATION

Caution Tiedown Hooks

Do not tow with sling-type equipment. Front
This could damage your vehicle. Use
wheel-lift or flatbed equipment.
Rear

Caution
* Do not use the hook loops under the front

and rear bumpers for towing. They are
designed ONLY for tying down the vehicle
when it’s being transported. Using them
for towing will damage the bumper.

IDENTIFICATION NUMBER LOCATIONS

Vehicle Identification Number (VIN) Chassis Number

W6U000owBY

00-00-18
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GENERAL INFORMATION

Engine Identification Number

FS ENGINE S *

KL ENGINE

ABBREVIATION

ABS
ACC
ACCS
ACD
ACON
ACP V
ACT
ALR
ATF
ATFT
ATX
AV
BARO
BLR
BLWMTR
BOO
BUS+
BUS-
CANP1
CAS+
CAS-
CASEGND
CCS
CDCV
CD1
CD2

WG6UOOOWBT

S

Antilock brake system
Accessories

A/C switch

AlC

A/C control

Refrigerant pressure switch signal voltage
Intake air temperature
Automatic locking retractor
Automatic transaxle fluid
Transaxle fluid temperature
Automatic transaxle

Pressure reduction valve
Barometric pressure

Blower

Fan switch

Brake on/off

Diagnostic trouble code input
Diagnostic trouble code output
Purge control

NE+

NE-

Ground

Pressure of 3-2 timing/coasting clutch
Canister drain cut valve
Ignition #1, #4

Ignition #2, #5

Automatic Transaxle Number

CD3
CID
CID+
CID-
CM
CW
COM

CPP/PNP

CTO
D range
DEF

DRIVECT

DRL
DRLMP

DTC CNT

ECT V

EDF

EGR
EGRAP
EGRBARO
EGRCD1
EGRCD2

00-00-19

W6U000WBU

We6UOOOWI11

Ignition #3, #6

Cylinder identification

Cylinder identification (+)
Cylinder identification (-)

Control module

Code word

Communication (with immobilizer)

In gear (not in neutral, not in park, clutch
pedal not depressed)

Engine speed
Drive range
Defroster

Total number of OBD Il drive mode
completed

Daytime running light
Daytime running lights

Total number of diagnostic trouble codes
(DTC) stored in PCM (Include pending
codes)

Engine coolant temperature signal
voltage

Cooling fan control

Barometric pressure or EGR pressure
Barometric pressure/EGR boost

EGR boost solenoid valve

EGR valve (Coil #1)

EGR valve (Colil #2)



EGRCD3
EGRCD4
EGRCS
ELR

EPC

EPC V

EV
EVAPCPF
EVAPCV
EVAPCVF
EVAPPDC
EX

FEPS

FLI

FLI V

FP

FPA

FPF
FPRC
FTL

FTP V

FUELPW1

FUELPW?2
GEAR
HDL
HDLMP
HEDF
HEGOF

HEGOHTLF

HEGOHTLR

HEGOHTRF

HEGOHTRR

HEGOLF
HEGOLR
HEGOR
HEGORF
HEGORR
HEPC
HFC
HFCF
HGND
HI

HLUP
HSS1
HSS2
HSS3

GENERAL INFORMATION

EGR valve (Coil #3)

EGR valve (Colil #4)

EGR boost switching control
Emergency locking retractor
Line pressure

Electric pressure control solenoid valve
signal voltage

Pressure retention valve

Purge control system output circuit failed
CDCV operation condition

CDCYV failed detected

Purge solenoid valve duty cycle

Exhaust

Flash EP POM supply

Fuel level

Fuel gage sender unit signal voltage
Fuel pump operation condition

Fuel pump relay

Fuel pump circuit failed

PRC solenoid valve

Fuel level

Fuel tank pressure sensor signal voltage

Fuel injector duration time (FS)
Fuel Injector duration time (RH) (KL)

Fuel injector duration time (LH)
Selector lever position

Headlight

Headlight switch

Condenser fan control

Heated oxygen sensor (Front) (FS)

Heated oxygen sensor heater control
(Front LH)

Heated oxygen sensor heater control
(Rear)

Heated oxygen sensor heater control
(Front RH)

Heated oxygen sensor heater control
(Middle)

Heated oxygen sensor (Front LH)
Heated oxygen sensor (Rear)
Heated oxygen sensor (Rear) (FS)
Heated oxygen sensor (Front RH)
Heated oxygen sensor (Middle)
Pressure control solenoid
Condenser fan

Condenser fan circuit failed
Ground (for California)

High

TCC control

Shift solenoid A

Shift solenoid B

Shift solenoid C

HSS5

HTR11

HTR11F

HTR12

HTR12F

HTR21

HTR21F

HTR22

HTR22F

HU
IACF

IAT V

IG

IN
INJ#1
INJ#2
INJ#3
INJ#4
INJ#5
INJ#6
INJ1F
INJ2F
INJ3F
INJ4F
INJSF
INJ6F
INT
ISC - BPA
ISCP
U
KAM
KAPWR
KOEO
KOER
KS
LF
LFC
LFCF
LH

00-00-20

3-2 timing solenoid valve

Heated oxygen
(FS)

Heated oxygen
RH) (KL)

Heated oxygen
failed (FS)
Heated oxygen
RH) failed (KL)
Heated oxygen
(FS)

Heated oxygen
(KL)

Heated oxygen
failed (FS)
Heated oxygen
failed (KL)
Heated oxygen

Heated oxygen
failed

Heated oxygen

Heated oxygen
failed

sensor heater (Front)

sensor heater (Front

sensor heater (Front)

sensor heater (Front

sensor heater (Rear)

sensor heater (Middle)

sensor heater (Rear)

sensor heater (Middle)

sensor heater (Front LH)

sensor heater (Front LH)

sensor heater (Rear)

sensor heater (Rear)

ABS hydraulic unit
IAC system failed

Intake air temperature sensor signal

voltage
Ignition

Intake

Fuel injector No.1 control

Fuel Injector No.2 control

Fuel injector No.3 control

Fuel Injector No.4 control

Fuel injector No.5 control

Fuel injector No.6 control

Fuel injector #1 circuit failed

Fuel Injector #2 circuit failed

Fuel injector #3 circuit failed

Fuel injector #4 circuit failed

Fuel Injector #5 circuit failed

Fuel injector #6 circuit failed

Intermittent

Idle air control (Negative)

Idle air control (Positive)

Immobilizer unit

Keep alive memory

Back-up power supply

Key on engine off

Key on engine running

Knocking
Left front

Cooling fan

Cooling fan circuit failed

Left hand



LO
LOAD

LONGFT1

LONGFT2
LOOP
MAF V
MAFRTN
MAX
MILF
MISF
MMI
MMR
MTX

N position

NDS (MTX),
PNP (ATX)

O/D
ODF
ODS
OFF
ON

02511

02512

02s21

02822

P position
PCV

P/S

PID

PIP

PRC
PSPS

PSP V

PURGCS
PWRGND
RDEF
REC

RF

RH

RPM

RR

RTN

SAS

GENERAL INFORMATION

Low
Calculated engine load value

Long fuel trim (FS)
Long fuel trim (RH) (KL)

Long fuel trim (LH)

Feedback control condition

Mass air flow sensor signal voltage
Mass air flow sensor signal return
Maximum

MIL circuit failed

Misfiring

Engine condition

Torque reduction request

Manual transaxle

Neutral transaxle

Load/no load distinction

Overdrive

O/D OFF indicator light

O/D OFF switch (FS), HOLD switch (KL)
Switch off

Switch on

Heated oxygen sensor (Front) signal
voltage (FS)

Heated oxygen sensor (Front RH) signal
voltage (KL)

Heated oxygen sensor (Rear) signal
voltage (FS)

Heated oxygen sensor (Middle) signal
voltage (KL)

Heated oxygen sensor (Front LH) signal
voltage

Heated oxygen sensor (Rear) signal
voltage

Park position

Positive crankcase ventilation
Power steering

Parameter identification

IG coil signal

Pressure regulator control
Power steering pressure

Power steering pressure switch signal
voltage

CDCYV control

Power ground

Rear window defroster switch
Recirculate

Right front

Right hand

Engine speed

Right rear

Return
Sophisticated air bag sensor

SHIFT A
SHIFT B
SHIFT C

SHORTFT1

SHORTFT2
SIG
SIGRTN

SPRKADV

SS1
SS1F
SS2

SS2F
SS3

SS3L

SST
STM1
STM2
STM3
STM4
SW

TCBS

TCC

TCC CON

TCCF

TCCH

TCCMCMD
TCIL
TCILF

TCS

TFT

TFT V

TNS

TOT

TP

TP MODE
TPREL
TPV
TRIP

TRIPCNT

TRV
TS1

00-00-21

Shift solenoid A
Shift solenoid B
Shift solenoid C

Short fuel trim (FS)
Short fuel trim (RH) (KL)

Short fuel trim (LH)
Signal
Ground

Spark advance (negative values are
retard)

Shift solenoid 1 (FS)
Shift solenoid A (KL)

Shift solenoid 1 circuit failed

Shift solenoid 2 (FS)
Shift solenoid B (KL)

Shift solenoid 2 circuit failed
Shift solenoid C

3-2 timing/coasting clutch solenoid
signal

Special service tool
EGR control #1 coil
EGR control #2 coll
EGR control #3 coll
EGR control #4 coil
Switch

Trans control button depressed signal
(ATX only)

Torque converter clutch solenoid duty
value

Torque converter clutch control solenoid
valve

Torque converter clutch solenoid circuit
failed

Torque converter clutch soleonid valve
signal (FS)

Slip value of torque converter

O/D OFF indicator light

O/D OFF indicator light circuit failed
Traction control system

Transaxle fluid temperature

Transaxle fluid temperature sensor
signal voltage

Tail number side lights

Transaxle fluid temperature

Throttle position

Throttle position

Closed throttle position signal voltage
Throttle position sensor signal voltage
OBD Il trip cycle status

Total number of OBD Il trip cycle
completed

Transaxle range switch signal voltage

Transaxle range position (L range)



GENERAL INFORMATION

TS2 Transaxle range position (S range)
TSD Transaxle range position (D range)
TSR Transaxle range position (R position)
TSS Turbine shaft speed

TSS/ISS Transaxle input shaft speed

TSS+ Input/turbine speed

TSS- Ground (Input/turbine speed sensor)
VPWR Battery voltage

VREF Constant voltage (Vref)

PRE-DELIVERY INSPECTION

Pre-Delivery Inspection Table

Exterior

INSPECT and ADJUST, if necessary, the following
items to specification:

0O Glass, exterior bright metal and paint for damage
O Wheel lug nuts and locks (if equipped)

89— 117 N m {9—12 kgf-m, 66— 86 ft-Ibf}

All weatherstrips for damage or detachment
Operation of hood release and lock

Operation of trunk lid and fuel lid opener

Door operation and alignment

Headlight aim

INSTALL the following parts:

O Wheel caps

oooogoo

Under hood—engine off

INSPECT and ADJUST, if necessary, the following
items to specification:

O Fuel, engine coolant, and hydraulic lines, fittings,
connections, and components for leaks

Engine oil level

Power steering fluid level

Brake (clutch) fluid level

Windshield washer reservoir fluid level

Engine coolant level

Tightness of battery terminals

Manual transaxle oil level

ooooooao

Interior

CHECK the operations of the following items:

O Seat controls (slide and recline) and headrests
O Folding rear seat

O Door locks, including childproof door locks (if
equipped)

Seat belts and warning system

Ignition switch and steering lock

Air bag system by using warning light

Cruise set (if equipped)

Shift-lock system (ATX only)

Starter interlock

All lights including warning, and indicator lights
Sound warning system

Horn, wipers, and washers

Audio system (if equipped)

Cigarette lighter and clock

Power windows (if equipped)

Heater, defroster, and air conditioner at various
mode selections (if equipped)

CHECK the following items:

O Presence of spare fuse

ooooOoooooooog

VRIS Variable resonance induction system
VRIS1 VRIS control No.1

VRIS2 VRIS control No.2

VSS Vehicle speed

VSS+ Vehicle speed

VSS- Ground

WAC AIC relay

O Upholstery and interior finish

CHECK and ADJUST, if necessary, the following
items:

O Pedal height and free play of clutch pedal

Pedal height mm {in}

Clutch  196—204 {7.72—8.03}
pedal (with carpet)

Free play mm {in}

5.0— 14.0{0.20—0.55}

0O Parking brake
5—7 notches/ 98 N {10 kgf, 22 Ibf}

Under hood—engine running at operating

temperature

CHECK the following items:

O Automatic transaxle fluid level

O Operation of idle-up system for electrical load, air
conditioner or power steering (if equipped)

O Ignition timing

O Idle speed

On hoist

CHECK the following items:

O Underside fuel, coolant and hydraulic lines, fittings,
connections, and components for leaks

O Tires for cuts or bruises

O Steering linkage, suspension, exhaust system, and
all underside hardware for looseness or damage

Road test

CHECK the following items:

Brake operation

Clutch operation

Steering control

Operation of gauges

Squeaks, rattles, and unusual noises
Emergency locking retractors and Automatic
locking retractors

O Cruise control system (if equipped)

obDoood

After road test
CHECK for necessary owner information materials,
tools, and spare tire in vehicle

The following items must be done just before delivery
to your customer.
O Load test battery and charge if necessary

(Load test result: Volts)

00-00-22



GENERAL INFORMATION

O Adjust tire pressure to specification (Refer to door

label)
O Clean outside of vehicle
O Install fuses for accessories

SCHEDULED MAINTENANCE

Scheduled Maintenance Table (Except Canada)

Schedule 1 (Normal driving conditions)

O Remove seat and cabin carpet protective covers

O Vacuum inside of vehicle

* The vehicle is mainly operated where none of the “unique driving conditions” apply.

WeUOOOW 13

Maintenance Interval (Number of months or miles (kilometers), whichever comes first)

Months

Maintenance Item
X 1000

ENGINE
Engine valve clearance
Drive belts (tension)

Engine timing belt
Engine timing belt

Engine oil

Qil filter

Hoses and tubes for emission
AIR CLEANER

Air cleaner element
IGNITION SYSTEM
Spark plugs

Spark plugs

FUEL SYSTEM

Idle speed

Fuel filter

Fuel lines and hoses
COOLING SYSTEM

Cooling system
Engine coolant

CHASSIS & BODY

Brake lines, hoses and connections
Disc brakes

Drum brakes

Steering operation and linkages
Front suspension ball joints
Driveshaft dust boots

Bolts and nuts on chassis and body
Exhaust system heat shields

All locks and hinges

AIR CONDITIONER SYSTEM (IF EQUIPPED)
Refrigerant amount

Compressor operation

Miles

Kilometers

*10

*1

(FS)
(KL)

*1

*1

00-00-

6 12 18 24
7.5 15 22.5 30
12 24 36 48

Replace every 60,000 miles (96,000 km)

Inspect for 60,000 miles (96,000 km),
90,000 miles (144,000 km)

30
37.5
60

36
45
72

42
52.5
84

48
60
96

Replace every 105,000 miles (168,000 km)

R R R R
R R R R
R
R

Replace every 60,000 miles (96,000 km)

R
R

R
R

R
R

Replace at first 45,000 miles (72,000 km) or 36 months;
after that, every 30,000 miles (48,000 km) or 24 months

23



Chart symbols

GENERAL INFORMATION

I : Inspect and repair, clean, adjust, or replace if necessary.

R : Replace
L : Lubricate

Remarks

« After 48 months or 60,000 miles (96,000 km), continue to follow the described maintenance at the

recommended intervals.

‘1 : According to stateand federal regulations, failureto perform maintenance onthese items will not voidyour emissions
warranties.However, Mazda recommends that all maintenance servicesbe performed atthe recommended time or
mileage period to ensure long-term reliability.

O Forvehicle sold in California and Massachusetts

<k - For vehicle sold outside California and Massachusetts

Schedule 2 (Unique driving conditions)
¢ Repeated short-distance driving.

e Driving in dusty conditions.
e Driving with extended use of brakes.
» Driving in areas where salt or other corrosive materials are used.
e Driving on rough or muddy roads.
» Extended periods of idling or low-speed operation.

» Driving for long periods in cold temperatures or extremely humid climates.

Maintenance Item

ENGINE
Engine valve clearance
Drive belts (tension)

Engine timing belt
Engine timing belt

Engine oil

Engine oil (for Puerto Rico)
Oil filter

Hoses and tubes for emission
AIR CLEANER

Air cleaner element
IGNITION SYSTEM

Spark plugs

Spark plugs

FUEL SYSTEM

Idle speed

Fuel filter

Fuel lines and hoses
COOLING SYSTEM

Cooling system
Engine coolant

CHASSIS & BODY
Brake lines, hoses and conne
Disc brakes

Drum brakes

Maintenance Interval (Number of months or miles (kilometers), whichever comes first)

x 1000

ctions

Steering operation and linkages

Front suspension ball joints

Months
Miles

Kilometers

21 0

*1

(FS)
(KL)

*1
*1
*1

4 8 12 16 20 24 28 32 36 40 44 48
5 10 15 20 25 30 35 40 45 50 55 60
8 16 24 32 40 48 56 64 72 80 88 96

| |
Replace every 60,000 miles (96,000 km)
Inspect for 60,000 miles (96,000 km), 90,000 miles (144,000 km)
Replace every 105,000 miles (168,000 km)
R R R R R R R R R R R R
Replace every 3,000 miles (4,800 km) or every 3 months
R R R R R R R R R R R R

R R
Replace every 60,000 miles (96,000 km)

Replace at first 45,000 miles (72,000 km) or 36 months;
after that, every 30,000 miles (48,000 km) or 24 months

00-00-24



GENERAL INFORMATION

Maintenance Interval (Number of months or miles (kilometers), whichever comes first)
Months 4 8 12 16 20 24 28 32 36 40 44 48
Miles 5 10 15 20 25 30 35 40 45 50 55 60
Kilometers 8 16 24 32 40 48 56 64 72 80 88 96

Maintenance Item
X 1000

Driveshaft dust boots | |
Bolts and nuts on chassis and body | | | |
Exhaust system heat shields | |
All locks and hinges L L L L L L L L L L L L
AIR CONDITIONER SYSTEM (IF EQUIPPED)

Refrigerant amount | | | |

Compressor operation | | | |

Chart symbols
I : Inspect and repair, clean, or replace if necessary.

R : Replace
L : Lubricate
Remarks

« After 48 months or 60,000 miles (96,000 Km), continue to follow the described maintenance at the
recommended intervals.

‘1 : Accordingto state and federal regulations, failure to performmaintenanceon these items will not voidyour emissions
warranties. However,Mazda recommends that allmaintenanceservices be performed atthe recommended time or
mileage period to ensure long-term reliability.

O : For vehicle sold in California and Massachusetts

: For vehicle sold outside California and Massachusetts

Scheduled Maintenance Table (Canada)

Maintenance Interval (Number of months or kilometers (miles), whichever comes first)

. Months 5 10 15 20 25 30 35 40 45 50 55 60
Maintenance Item
Kilometers 8 16 24 32 40 48 56 64 72 80 88 96
X 1000
Miles 5 10 15 20 25 30 35 40 45 50 55 60
ENGINE
Engine valve clearance |
Engine oil R R R R R R R R R R R R
Oil filter R R R R R R R R R R R R
Tension of all drive belts | | | | | | | | | | | |
Engine timing belt 1 R
AIR CLEANER
Air cleaner element
IGNITION SYSTEM
Spark plugs (FS) R R
Spark plugs (KL) R

COOLING SYSTEM
Engine coolant level and strength | | | | | | | | | | | |

Cooling system for leaks | | | |

Engine coolant Replace at first 72,000 km (45,000 miles) or 45 months;
9 after that, every 48,000 km (30,000 miles) or 30 months

FUEL SYSTEM
Idle speed | | 1
Fuel lines and hoses 12
Fuel filter

PCV valve *2

Emission hoses and tubes

py)
P Rk Rk R

00-00-25



GENERAL INFORMATION

Maintenance Interval (Number of months or kilometers (miles), whichever comes first)

Months

Kilometers

Maintenance Item

X 1000 )
Miles

CHASSIS & BODY

Automatic transaxle fluid level
Transaxle oil (MTX and ATX)
Driveshaft dust boots

Brake lines and hoses

Brake and clutch fluid level

Brake fluid *3
Disc brakes

Rear drum brakes

Tire inflation pressure and tire wear
Tires

Power steering fluid level

Steering operation and linkage
(Includes four wheel alignment)

Suspension components front and rear

All chassis and body nuts and bolts

Exhaust system heat shields

All locks and hinges

Washer fluid level

Function of all lights

AIR CONDITIONER SYSTEM (IF EQUIPPED)
Refrigerant amount

Compressor operation

Chart symbols

10 15
16 24
10 15
| | |
| | |
|
| | |
Rt
| | |
|
L L L

I : Inspect and repair, clean, adjust, or replace if necessary.

R : Replace
L : Lubricate
Rt : Rotate (tires)

Remarks

20 25 30
32 40 48
20 25 30

| | |
R

|

|

| | |
R

|

|

| | |
Rt

| | |

|

|

|

|

L L L

35 40 45
56 64 72
35 40 45

| | |

| | |

|

| | |
Rt

| | |

|

L L L

50
80
50

« After 60 months or 96,000 km (60,000 miles), continue to follow the described maintenance at the

recommended intervals.

* Refer below for a description of items marked * in the maintenance chart.
*1 : Replacement of the timing belt is required every 96,000 km (60,000 miles). Failure to replace this belt may result in

damage to the engine.

*2 : This maintenance is recommended by Mazda. However, it is not necessary for emission warranty coverage or

manufacturer recall liability.
*3 : This maintenance is recommended by Mazda.
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55 60
88 96
55 60

| |
R

|

|

| |
R

|

|

| |
Rt

| |

|

|

|

|

L L



ENGINE

TROUBLESHOOTING

[ENGINE CONTROL FS] .... 01-01A
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TROUBLESHOOTING [ENGINE CONTROL FS]

FOREWORD

Before proceeding with the following troubleshooting.

» Referto section 00-00 to understand the basic
troubleshooting procedure.

» Perform the diagnostic trouble code (DTC)
inspection.

ENGINE ON-BOARD DIAGNOSIS [FS]

On-Board Diagnostic (OBD) Test Description

OBD Test is divided into three special tests: Key On
Engine Off Self-Test, Key On Engine Running
Self-Test and Continuous Memory DTCs Self-Test.
The OBD Test checks the integrity and function of the
powertrain control system and outputs the test results
when requested by the NGS Tester. If also provides a
quick end check of the powertrain control system, is
usually performed at the start of each diagnostic
procedure with all accessories off and is performed at
end of most troubleshooting tests for verification of
repair and make sure no other faults were incurred
while servicing a previous fault.

System Pass

A system pass will be displayed when no DTCs are
output and no NGS Tester communication error
exists. System pass means that hardware monitored
by the PCM is functioning within normal operating
limits. When using the NGS Tester, all step by step
instructions are defined in the NGS instruction
manual. When using a generic scan tool, KOEO and
KOER self-tests may not be supported. Refer to the
manufacturer’s manual for details.

Key On Engine Off (KOEO) Self-Test

Key On Engine Off (KOEO) is a functional test of the
PCM performed on demand. A fault must be present
at the time of testing for the KOEO Self-Test to detect
the fault. This test will perform checks on certain
sensor and actuator circuits. A Diagnostic Trouble
Code (DTC) will be output on the data link at the end
of the test when requested by the NGS tester. Only
system pass, hard fault code or an incomplete OBD I
drive mode will be displayed.

Key On Engine Running (KOER) Self-Test

Key On Engine Running (KOER) is a functional test of
the PCM performed on demand with the engine
running and vehicle stopped. A check of the inputs
and outputs is made during operating conditions and
at normal temperature. The brake on/off, transaxle
control and power steering pressure switch tests are
part of the KOER self-test and MUST be performed
during this operation (see below). A fault must be
present at the time of testing to detect the fault. A
Diagnostic Trouble Code (DTC) will be output on the
data link at the end of the test when requested by the
NGS tester. Only system pass, hard fault code or an
incomplete OBD Il drive mode will be displayed.

W6U10I1w01

» Ifa DTC is displayed, proceed with the
appropriate inspection steps.

» After starting the engine, perform “ENGINE
TUNE-UP”.

W6U101W 02

Read/Clear Continuous Memory DTC Access
Self-Test

Continuous DTC access is also a functional test of the
powertrain control system. The continuous self-test is
always active. The test consists of all the OBD I
monitors and the comprehensive component monitor,
and is designed to detect failures contributing to
driveability and emission concerns. As part of an OBD
Test, the technician may perform a specific drive
mode before running the OBD Test. This is necessary
to detect certain faults not tested during other self-test
operations. All self-tests are menu driven in the NGS
tester.

Parameter Identification (PID) Access

The PID mode allows access to certain data values,
analog and digital inputs and outputs, calculated
values and system status information.

Brake On/Off Test

This tests ability of the powertrain control system to
detect a state of change in the stop light switch. The
brake pedal MUST briefly be applied and released on
all vehicles with brake on/off input. This test is done
during the KOER self-test.

Transaxle Control Switch Test

This tests ability of the powertrain control system to
detect a state of change in the O/D OFF switch. The
switch MUST briefly be cycle on all vehicles with a
O/D OFF switch. This test is done during the KOER
self-test.

Power Steering Pressure (PSP) Switch Test

This tests the ability of the powertrain control system
to detect a change in power steering fluid pressure.
The steering wheel MUST briefly be turned at least
1/4 of a revolution. This test is done during the KOER
self-test.

On-Board Diagnhostic Test
New generation star (NGS) tester hook-up
procedure

Note
¢ Make sure key is off.

1. Insert the vehicle interface module and program
card into the SST (NGS tester) control unit.

01-01 A-2



TROUBLESHOOTING [ENGINE CONTROL FS]

PROGRAM CARD

TRIGGER KEYS

VEHICLE INTERFACE
MODULE (VIM)

2. Plug the NGS OBD Il adapter Into the interface
module and the connector into the vehicle data
link connector (DLC) located under the dash left
side of the steering shaft.

| PINS 1-8 |

-199009999 /
Vadgadgadaaa/ Vv /

N

PINS 9-16
DATA LINK CONNECTOR

W6EU101WAS

3. Plug the SST (NGS tester) tester power cable into
the NGS OBD Il adapter power cable connector,
cigarette lighter or use a battery hook-up adapter.

4. Listen for a double beep. The SST (NGS tester) is
now initialized. Begin the functional test of
powertrain control system.

Reading DTCs Procedure

Note
* Start engine and bring up to operating
temperature before running OBD Test.

1. Perform the necessary vehicle preparation and
visual inspection. Hook-up the SST (NGS tester)

to the vehicle.

2. Move the cursor to VEHICLE AND ENGINE
SELECTION.

VFHICLE AND ENGINE SE-I.LFCTIQN
IAGNOSTIC DATA LINK
IEW RECORDER AREAS
IGITAL MEASUREMENT SYSTEM
ENERIC OBD n FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

W6U101W C2

3. Move the cursorto SELECT NEW VEHICLE
YEAR & MODEL. Press the trigger key to enter
this selection.

I NO VEHICLE SELECTED |
SELECT NEW VEHICLE YEAR & MODEL

DESELECT CURRENT MODEL

SELECT ITEM «WO PRESS TRIGGER TO START

W6U101WC3

4. Move the cursor to 1998 — VIN #10:W. Press the
trigger key to enter this selection.

5. Move the cursor to appropriate model. Press the
trigger key to enter this selection.

6. The vehicle selection screen showing the selected
vehicle will be displayed. Move the cursor to the
vehicle selected. Press the trigger key.

1997 - VIN # 10: V
1996-VIN# 10: T
1995 - VIN # 10: S
1994- VIN # 10: R

SELECT ITEM AND PRESS TRIGGER TO START

W6UL101WC4



TROUBLESHOOTING [ENGINE CONTROL FS]

7. Move the cursor to DIAGNOSTIC DATA LINK in
the main menu screen. Press the trigger key to
enter into menu system diagnostics.

| |
I (VEHICLE AND ENGINE SELECTION |
B DIAGNOSTIC DATA LINK

i VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBD | FUNCTIONS

SaECT ITEM AND PRESS TRIGGER TO START

W6U101WC5

8. Move the cursor to PCM. Press the trigger.

WwPCM PQWFRTRAIN CONTROL MODULE 1

ABS - ANTILOCK BRAKE SYSTEM

SELECT ITEM AND PRESS TRIGGER TO START

W6U101WC6

9. Move the cursor to DIAGNOSTIC TEST MODE.
Press the trigger key to enter this selection.

DIAGNOSTIC TEST MODES

PID/DATA MONITOR AND RECORD
ACTIVE COMMAND MODES
DIAGNOSTIC TROUBLE CODE LIBRARY

SELECT ITE» *«0 PRESS TRIGGER TO START

W6U101WC7

10. Move the cursor to appropriate mode. Press the
trigger key to enter this selection.
11. Retrieve DTCs as follows:
(1) Continuous DTCs
(2) KOEO DTCs
(3) KOER DTCs

RFAD Cl hAH CONTINUOUS DTC*
KOEO ON-DEMAND SELF-TEST

KOER ON-DEMAND SELF-TEST
ON BOARD SYSTEM READINESS TESTS

SELECT ITEM A*0 PRESS TRIGGER TO START

W6U101WC8

Read/Clear Continuous DTC Self-Test Procedure

Note

e The first test to run is Read/Clear Continuous
DTC Self-Test. Record the DTCs on a piece of
paper and proceed to the KOEO Self-Test.

* The purpose of recording the continuous
DTCs at this time to make sure they are not
unintentionally cleared during any KOEO or
KOER service. KOEO and KOER codes are
always addressed before continuous codes.

1. Perform the “New generation star (NGS) tester
hook-up procedure”.
. Perform the "Reading DTC Procedure”.
3. Move the cursor to READ/CLEAR CONTINUOUS
DTCs. Press the trigger key to enter this
selection.

N

READ/CLEAR CONTINUOUS DTCs

KOEO ON-DEMAND SELF-TEST
KOER ON-DEMAND SELF-TEST
ON BOARD SYSTEM READINESS TESTS

SELECT ITEM AND PRESS TRIGGER TO START

W6U101WC9

. Turn key on. Press START.

. Follow operating instruction from the menu.

. If there are DTC(s), refer to Diagnostic Trouble
Code Table for further diagnosis information. After
repairs, clear DTCs. Press “C-ALL" (Key #7)
button and press trigger.

7. If there are no codes, press CANCEL. Perform

KOEO Self-Test.

(o) IN¢) N

Key ON Engine OFF Self-Test Procedure

Note

* Make sure the A/C switch is OFF during
KOEO Self-Test. If the A/C switch is ON
during this test, DTC P1464 will be indicated
on the NGS tester.

1. Perform the “New generation star (NGS) tester
hook-up procedure”.

2. Perform the “Reading DTC Procedure”.

3. Move the cursor to KOEO ON-DEMAND
SELF-TEST. Press the trigger key to enter this
selection.

READ/CLEAR CONTINUOUS DTCs
KOEO ON DEMAND SELF TEST

KOER ON-DEMAND SELF-TEST
ON BOARD SYSTEM READINESS TESTS

SELECT ITEM ANO PRESS TRIGGER TO START

W6U101WCA
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4. Follow operating instruction from the menu. After Repair Procedure
5. Note any KOEO DTCs. 1. After repairs have been made, connect SST (NGS
6. Press CANCEL. Perform KOER Self-Test. tester) to the Data Link Connector.
2. Select Clear Codes function in GENERIC OBD I
Key ON Engine Running Self-Test Procedure FUNCTIONS and clear DTCs.
Note

e Make sure the A/C switch is OFF during
KOER Self-Test. If the A/C switch is ON
during this test, DTC P1464 will be indicated
on the NGS tester.

« The brake pedal must be depressed and
released after KOER Self-Test is initiated. If
not performed, DTC P1703 will be indicated
on the NGS tester.

e The steering wheel must be turned to the right

and left after KOER Self-Test is initiated. If not WBUL01WCC
performed, DTC P1650 will be indicated on
the NGS tester. 3. Perform Self-Test to ensure customer’s concern
+ Start the engine and bring up to normal has been resolved.
operating temperature before running the
KOER Self-Test. PID/DATA Monitor and Record Procedure
1. Perform the “New generation star (NGS) tester
1. Perform the “New generation star (NGS) tester hook-up procedure.”
hook-up procedure”. 2. Perform step 1through step 9 from the “Reading
2. Perform the “Reading DTC Procedure”. DTC Procedure”.
3. Move the cursor to KOER ON-DEMAND 3. Turn key on or engine running.
SELF-TEST. Press the trigger to enter this 4. Move the cursor to PID/DATA MONITOR AND
selection. RECORD. Press the trigger.

READ/CLEAR CONTINUOUS DTCs
KOEO ON-DEMAND SELF-TEST

KOER ON DEMAND SELF TEST
ON BOARD SYSTEM READINESS TESTS

SELECT ITEM

W6U101WCB W6U101WCD
4. Start engine and bring up to normal operating 5. Move cursor to PID values to view. Press trigger.
temperature. Press START.
5. Follow operating instruction from the menu and
perform Brake On/Off (BOO), O/D OFF switch
and PSP cycling test, if equipped.
6. Note any KOER DTCs. PCM 02 ACCS AIRM ccs
i ACP ARCF «CPP/PNP
7. Press CANCEL several times to return to the AGP V BARO DPFEGR
main menu. TOTAL=02 AIRA BLWMTR DRIVECT
AIRF *BOO DRLMP
W6U101WCE

o

. Select START to begin.

7. When ready to capture and store the select PIDs,
press trigger button.

8. Press trigger again when ready to save
information.

9. The information is now located in the main

recording area. Store to a viewing area before

starting another recording or the data will be

overwritten.

01-01A-5



TROUBLESHOOTING [ENGINE CONTROL FS]

Playback of Stored PIDs Procedure

Note

* Look for abnormal behavior or values that are
clearly incorrect. Inspect the signals for abrupt
or unexpected changes.

e Look for agreement in related signals.

« Make sure signals act in proper sequence.

. Select VIEW RECORDER AREAS.

. Select a view area.

3. Select up to the four PIDs to review in the table
format or two PIDs to review in the graph mode.

4. Table format: Scroll through the PID data while

analyzing the information. Look for sudden drops

or spikes in the values.

For example:

Notice the major jump in the TP voltage while

scrolling through the information. This example

would require a smooth and progressive throttle

pedal travel during a key ON and engine OFF

N

mode.
TIME ECT TP MAF I
-0.8 182 55.5 10.8
0.0 183 99.3 11.3
+0.2 . 65.4 115
SEC I % Q/s

SUDDEN SPIKE — POSSIBLE FAULT

W6uU 101w CF

5. Graph format: Scroll through the PID data while
analyzing the information. Look for sudden drops
or spikes in the linear lines showing the
transformation of values to the line graph.

NON LINEAR —
POSSIBLE FAULT IN SENSOR/CIRCUIT

W6U10IwcG

Output Test Mode Procedure

1. Perform the “New generation star (NGS) tester
hook-up procedure."

2. Perform step 1through step 9 from the “Reading
DTC Procedure”.

3. Turn key on.

4. Move the cursorto ACTIVE COMMAND MODES.
Press the trigger key to enter this selection.

DIAGNOSTIC TEST MODE
PID/DATA MONITOR AND RECORD

ACTIVE COMMAND MODES
DIAGNOSTIC TROUBLE CODE LIBRARY

SELECT ITE» AND PRESS TRIGOER TO START

W6U101WCH

5. Move the OUTPUT TEST MODE. Press the
trigger key to enter this selection.

6. Press MODE (Key #3) repeatedly to change the
mode from ALL ON to LOW FAN, HIGH FAN,
and ALL OFF. Return the mode to ALL ON.

7. Press START (Key #4) to run the fuel pump.
Press STOP (Key #4) to turn off the fuel pump.

8. To open and close certain actuators in the
emission system, press PIDS (Key #7).

9. Press CLEAR (Key #5) to clear previous selected
PIDS.

Note
To select desired PIDs, place the shaded bar
over the item(s) and press trigger. A star
symbol appears next to the item when it's
selected. Press START (Key #7). The
selected PID(s) and values appeatr.
You can only select 30 PIDs at a time.

10 Press START (Key #4) to turn on the fuel pump.
Observe the values change from OFF to ON or
from 0% to 100%. Press STOP (Key #4) to turn
off the fuel pump.

11. Press CANCEL.

Oxygen Sensor Monitoring Test Results Access
Procedure

Note
The Oxygen Sensor Monitoring Test Results
allows access to on-board oxygen sensor fault
limits and actual values during OBD Il drive
mode.

1. Perform the “New generation star (NGS) tester
hook-up procedure."

2. Select VEHICLE AND ENGINE SELECTION.

3. Select NEW VEHICLE YEAR & MODEL. Select

year, engine, model with appropriate qualifier, if
needed. (Referto Reading DTCs Procedure.)

I NO VEHICLE SELECTED B

[deselect CURRENT MODEL =

SELECT ITEM AUD PRESS TRIGGER TO START

W6u 101wcJ
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4. Turn key on. speedometer and the tachometer. Check the
5. Move cursor to GENERIC OBD Il FUNCTIONS. vehicle speed and engine speed during driving
Press trigger to enter this selection. mode by using the NGS tester.
6. Select OXYGEN SENSOR TESTS. Press trigger. * Ifthe OBD Il system check is not completed
7. Select MANUFACTURING SPECIFIC TEST ID. while the drive mode procedure carried out,
Press trigger. the OBD Il system may have detected the
8. Scroll up to the test number (41H) and press malfunction.
trigger. * The vehicle shold cold soak for at least 8
hours before performing the evaporative
OBD Il Drive Mode system check.
« To complete the OBD Il system check, following
drive mode procedure must be performed. Procedure
1. Connect NGS tester to data link connector.
Caution 2. Start engine.
* When this procedure is carried out, be 3. Drive vehicle and accelerate to 65 km/h {40 mph}
sure to drive the vehicle at the lawful within 20 seconds.
speed and pay attention to the other 4. Fix throttle opening and drive vehicle at 56—73
vehicles. When the NGS tester is used to km/h {35—45 mph} for 340 seconds.
check the vehicle speed while driving, be 5. Accerate to 80—93 km/h {50—58 mph} (FS
sure to have another worker on the MTX), 80—96 km/h {50—60 mph} (FS ATX)
passenger seat, or record the data in the within 10 seconds.
tester by the using the “PID/DATA 6. Fix throttle opening and drive vehicle for at least 2
MONITOR AND RECORD” function and minutes.
check later. 7. Return to idle 20 seconds.

8. Stop vehicle and perform OBD Il system check by
using “ON BOARD SYSTEM READINESS” mode

Note of ganeric OBD Il function.
* Vehicle speed and engine speed detected by 9. If supported test is not complete, repeat steps 2 to
the PCM may differ from that indicated by the step 8.
VEHICLE i 1
SPEED

80—93 km/h {50—58 mph) (FS MTX)
80—96 km/h {50—60 mph} (FS ATX)

ENGINE START
W6U101WD8
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Diagnostic trouble code table

DTC No.

P0102
P0103

P0106

P0107

P0108

P0112
P0113

P0117

P0118

P0122

P0123

P0125

P0133
P0135
P0136

P0141

PO171
PO172
P0230
P0300
P0301
P0302
P0303
P0304
P0320
P0325
P0340

P0400

P0420

P0421

P0442

P0443

P0446

P0452

P0453

P0455

Diagnosed Circuit
Mass air flow sensor

Mass air flow sensor

EGR boost sensor

EGR boost sensor

EGR boost sensor

Intake air temperature sensor
Intake air temperature sensor

Engine coolant temperature
sensor

Engine coolant temperature
sensor

Throttle position sensor
Throttle position sensor
Engine coolanttemperature
sensor

Heated oxygen sensor (Front)
Heated oxygen sensor (Front)
Heated oxygen sensor (Rear)

Heated oxygen sensor heater
(Rear)

Adaptive fuel control system
Adaptive fuel control system
Fuel pump

Ignition

Ignition

Ignition

Ignition

Ignition

Ignition engine speed
Knock sensor

Camshaft position sensor
Exhaust gas recalculation

(EGR)

Catalyst system

Catalyst system
Evaporative emission control
system

Evaporative emission control
system

Evaporative emission control
system

Evaporative emission control
system

Evaporative emission control
system

Evaporative emission control
system

Condition
Circuit low input
Circuit high input

Input signal out of self-test
range

Input signal out of self-test
minimum

Input signal out of self-test
maximum

Circuit low input

Circuit high input

Circuit low input

Circuit high input

Circuit low input
Circuit high input

Insufficient coolant
temperature to enter a closed
loop fuel control

Circuit low response
Circuit malfunction

Circuit malfunction
Circuit malfunction

System too lean

System too rich

Circuit malfunction

Random misfire detected
Cylinder No.1 misfire detected
Cylinder No.2 misfire detected
Cylinder No.3 misfire detected
Cylinder No.4 misfire detected
Circuit malfunction

Circuit malfunction

Circuit malfunction
Flow malfunction

Efficiency below threshold
(Except California)

Efficiency below threshold
(California)

Leak detected (Small leak)

Purge solenoid valve circuit
malfunction

Vent control malfunction
Pressure sensor low input

Pressure sensor high input

Control leak detected (Gross
leak)

01-01A-8

ON
ON
ON
ON
ON

MIL DC’1
ON 1
ON 1
ON 1
ON 1
ON 1
ON 1
ON 1
ON 1
ON 1
ON

ON

ON 2
ON 2
ON 2
ON 2
ON 2
ON 2
ON 2
OFF —
or Flash lor2
or Flash lor?2
or Flash lor2
or Flash lor2
or Flash lor2
ON 1
OFF —
ON 1
ON 2
ON 2
ON 2
ON 2
ON 2
ON 2
ON 2
ON 2
ON 2

OBD Monitor'2
CCM
CCM

CCM

CCM

CCM

CCM
CCM

CCM

CCM
CCM
CCM

CCM

02 sensor
02 sensor heater

0 2 sensor
02 sensor heater

Fuel

Fuel

Misfire
Misfire
Misfire
Misfire
Misfire
CCM

CCM

EGR

Catalyst

Catalyst

Purge

CCM

Purge

CCM

CCM

Purge



DTC No.

P0460

P0500
P0505

P0603

P0605

P0704

P0707

P0708

P0O712

P0O713

P0O715

PO731

P0732

P0733

P0734

PO741

P0743

P0O750

PO751

P0O755

P0O756

P1001
P1100

P1101

P1112

P1116

P1117

P1120

P1121

TROUBLESHOOTING [ENGINE CONTROL FS]

Diagnosed Circuit
Fuel gauge sender unit

Vehicle speed sensor

Idle air control system

PCM

PCM
Clutch switch

TR switch

TR switch

TFT sensor

TFT sensor

TSS sensor

SS1, SS2, orinternal parts

SS1, SS2, or internal parts

SS1, SS2, or internal parts

SS1, SS2, orinternal parts

TCC solenoid

TCC solenoid

SS1

SS1

SS2

SS2

KOER aborted
Mass air flow sensor

Mass air flow sensor

Intake air temperature sensor

Engine coolant temperature
sensor

Engine coolant temperature
sensor

Throttle position sensor

Throttle position sensor

Condition

Circuit malfunction
(Open/short, functional)

Sensor malfunction
System malfunction

Keep alive memory (KAM) test
error

Read only memory (ROM) test
error

Input circuit malfunction
TR out of range
Shorted circuit or sensor

TR circuit high or open

150 °C (302 °F) indicates TFT
circuit grounded (KOEO,
KOER)

150 °C {302 "F} indicates TFT
circuit grounded (continuous)

-40 "C {-40 *F) indicates TFT
circuit open (KOEO, KOER)

-40 "C {-40 °F) indicates TFT
circuit open (continuous)

Insufficient input from TSS
sensor

Incorrect 1GR ratio
Incorrect 2GR ratio
Incorrect 3GR ratio
Incorrect 4GR ratio

TCC control engagement error

TCC solenoid circuit failure
during self-test

SS1 circuit failure

SS1 hydraulic/mechanical
malfunction

SS2 circuit failure

SS2 hydraulic/mechanical
malfunction

KOER not able to complete
Sensor intermittent

Input signal out of self-test
range

Sensor intermittent
Input signal out of self-test
range

Sensor intermittent

Out of range low

Input signal inconsistent with
MAF sensor

01-01A-9
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OFF — —

ON 2 ccMm
OFF — —

OFF — —

OFF — —

OFF — -

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

-05-01A AUTOMATIC TRANSAXLE

ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE

ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

- 05-01A AUTOMATIC TRANSAXLE

ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

-05-01A AUTOMATIC TRANSAXLE

ON-BOARD DIAGNOSIS [LA4A-EL]

-05-01A AUTOMATIC TRANSAXLE

ON-BOARD DIAGNOSIS [LA4A-EL]

-05-01A AUTOMATIC TRANSAXLE

ON-BOARD DIAGNOSIS [LA4A-EL]

- 05-01A AUTOMATIC TRANSAXLE

ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

-05-01A AUTOMATIC TRANSAXLE

ON-BOARD DIAGNOSIS [LA4A-EL]
OFF — —
OFF — —

OFF — —
OFF — —

OFF — -

OFF — —
ON 1 CCM

ON 1 CCM

OBD Monitor'2
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DTC No.

P1124

P1125
P1127

P1130

P1131

P1132

P1137

P1138

P1250

P1409
P1410

P1450

P1451

P1460

P1464

P1474

P1479

P1487

P1501

P1504
P1506
P1507

P1602

P1603

P1604

P1621

P1622

P1623

P1624

P1650

P1652

P1701

TROUBLESHOOTING [ENGINE CONTROL FS]

Diagnosed Circuit

Throttle position sensor

Throttle position sensor

Heated oxygen sensor heater

Heated oxygen sensor (Front)

Heated oxygen sensor (Front)

Heated oxygen sensor (Front)

Heated oxygen sensor (Rear)

Heated oxygen sensor (Rear)

Fuel pressure regulator control
solenoid valve

EGR valve (Stepper motor)
EGR boost sensor/solenoid

Evaporative emission control
system

Evaporative emission control
system

Wide open throttle air
conditioning cutoff

Air conditioner (A/C)

Fan control system

Fan control system
EGR boost solenoid valve
Vehicle speed sensor

Idle air control (IAC) system
Idle air control (IAC) system

Idle air control (IAC) system

Immobilizer system

Immobilizer system

Immobilizer system

Immobilizer system

Immobilizer system

Immobilizer system

Immobilizer system

Power steering pressure
sensor

Power steering pressure
switch

TCC sensor

Condition

Input signal out of self-test
range

Circuit intermittent
Exhaust system too cool

Lack of HO2S 11 switch
adaptive fuel at limit

Lack of HO2S 11 switch
sensor indicates lean

Lack of HO2S 11 switch
sensor indicates rich

Lack of HO2S 12 switch
sensor indicates lean

Lack of HO2S 12 switch
sensor indicates rich

Circuit malfunction

Malfunction
Stuck

Unable to bleed up fuel tank
vacuum

Canister Drain Cut Valve
(CDCV) circuit malfunction
(Open/short)

Circuit malfunction

Out of self-test range

Cooling fan control primary
circuit malfunction

Condenser fan control primary
circuit malfunction

Circuit malfunction

Input signal out of self-test
range

Circuit malfunction
Overspeed error
Underspeed error

Immobilizer unit- PCM
communication error

Cordword unregistered in
PCM

Key ID number unregistered in
PCM

Code word does not match
after engine cranking

Key ID number does not
match

Code word or key ID number
read/write error in PCM

Immobilizer system
communication counter =0

Out of self-test range
Faild on

Sensor intermittent

01-01A-10

MIL

OFF

OFF
OFF

ON

ON

ON

OFF

OFF

OFF

ON
OFF

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

ON
ON
ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

ON

DC'1

2

OBD Monitor’'2

02 sensor

02 sensor

02 sensor

CCM

Purge

CCM

CCM
CCM
CCM

CCM

tro05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]



DTC No.

P1702

P1703

P1705

P1711

P1742

P1743

P1744

P1746

P1747

P1751

P1756

P1767

P1780

P1783

P1788

P1789

TROUBLESHOOTING [ENGINE CONTROL FS]

Diagnosed Circuit
TR circuit
Brake switch

TR circuit

TFT sensor

TCC solenoid

TCC solenoid

TCC solenoid

EPC solenoid

EPC solenoid

SS1

SS2

TCC solenoid

O/D OFF switch

Transaxle fluid temperature
sensor

3-2T/CCS

3-2T/CCS

Condition
TR intermittent

Out of self-test range

TR indicates wrong position
during KOEO

ATF is not at operating
temperature during self-test

TCC solenoid failed on (MIL
turned on)

TCC solenoid failed on (TCIL
turned on)

TCC system malfunction
(stuck off)

Open PCM output driver

EPC solenoid circuit failure,
shorted to ground or open

SS1 circuit failure
SS2 electrical malfunction

TCC solenoid circuit failure
O/D OFF switch not cycled
during self-test

ATF temperature exceeded
132 °C (270 *F)

Circuit open or PCM drive
circuit failure during self-test

Circuit shorted during self-test

MIL DC'1

Cr05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

OFF — —

tr05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

tr 05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

tr05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

tro05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

(TT05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

tr05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

tr 05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

cr 05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

cr 05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

cr 05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

0- 05-01A AUTOMATIC TRANSAXLE
ON-BOARD DIAGNOSIS [LA4A-EL]

*1 : DC signifies the Number of consecutive drive cycles required to illuminate the MIL.
*2 : Appropriate OBD Il Monitor.

01-01A-11
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0102 MAF sensor circuit low input

« DTC P0102 indicates MAF signal went below 0.39 volts (refer to Voltage to Mass Air Flow

DESCRIPTION Conversion Table) sometime during normal engine operation (Continuous)

[Possible Cause]

Damaged MAF sensor * MAF circuit shorted to ground
< MAF sensor disconnected * Air Intake Leak (near MAF sensor)
* MAF circuit open * Throttle Position (TP) system (possible closed throttle
« Power circuit open indication)
* Ground circuit open  Damaged PCM
STEP INSPECTION ACTION
1 CHECK MAF SIGNAL LOW INPUT TO PCM Yes The MAF sensor signal is lower than acceptable minimum.
* Check broken/loose air outlet tube clamps Go to next step.

(throttle body and air cleaner component
ends), cracks/holes in air outlet tube, worn
gaskets between MAF sensor and air
cleaner assembly. Service as necessary.

« Start engine and bring to idle.

Note

e If KOER DTC P0505 is present, go to No For KOER reading between 0.60 and 1.00 volt:
Diagnostic Trouble Code Charts. If Go to step 10.
stabilized idle is not under 700 rpm, go to All others:
ENGINE SYMPTOM Go to step 13.

TROUBLESHOOTING.

¢ Run engine up 1500 rpm for 5 seconds
then bring it back to idle.

« Access MAF V PID with NGS tester.

¢ Is MAF V PID less than 0.39 volts?

2 CHECK MAF SENSOR POWER CIRCUIT Yes Power harness circuit from MAF sensor to battery
VOLTAGE negative post is okay.
* Key off. Go to next step.

» Disconnect MAF sensor. ) o
« Key on, engine off. No Service open power circuit.

+ Measure voltage between power circuit at RESET PCM to completely clear DTCs.

MAF sensor vehicle harness connector o’ After Repair Procedure
and battery negative post. COMPLETE OBD II Drive Mode.

« Is voltage greater than 10.5 volts? RETURN OBD Test.

3 CHECK CONTINUITY OF MAF SENSOR Yes Power harness circuit to PCM is okay.
POWER CIRCUIT Go to next step.
* Key off.

* MAF sensor disconnected.
» Disconnect PCM. Inspect for damaged or

pushed out pins, corrosion, loose wires, No Service open power harness circuit.
etc, Service as necessary. REMOVE breakout box.

RECONNECT all components.
RESET the PCM to completely clear DTCs.
+ Measure resistance between power circuit cr After Repair Procedure
at the MAF sensor vehicle harness COMPLETE OBD Il Drive Mode.
connector and Test Pin 71 or 97 at the RERUN OBD Test.

breakout box.
¢ Is resistance less than 5.0 ohms?

e Install breakout box. Leave PCM
disconnected.

4 CHECK MAF SIGNAL CIRCUIT FOR Yes MAF signal circuit and ground harness circuits to PCM are
SHORTS TO GROUND CIRCUIT okay.
« Key off. RECONNECT NGS tester.
« MAF sensor disconnected. Go to next step.

¢ Breakout box installed, PCM disconnected.
¢ Disconnect NGS tester from DLC.
< Measure the resistance between Test Pin

88 or Test Pins 36 and 24 or 103 at the RESET PCM to completely clear DTCs.

:Jreakohut bo_x.t ter than 10.000 d * After Repair Procedure
S each resistance greater than 10, COMPLETE OBD |l Drive Mode.

ohms? RERUN OBD Test.

No Service short circuit between MAF signal and ground.
REMOVE breakout box.
RECONNECT all components.

01-01A-12



STEP

10

CHECK CONTINUITY OF MAF SIGNAL

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Yes

CIRCUIT

CHECK GROUND CIRCUIT TO MAF

Key off.

MAF sensor disconnected.

Breakout box installed. PCM disconnected.
Measure resistance between MAF circuit at
the MAF sensor vehicle harness connector
and Test Pin 88 at the breakout box.

Is resistance less than 5.0 ohms?

No

Yes

SENSOR

Key off.

MAF sensor disconnected.

Breakout box installed.

Key on, engine off.

Measure voltage between power circuit No
and ground circuit at MAF sensor vehicle

harness connector.

Is voltage greater than 10.5 volts?

CHECK MAF SENSOR GROUND CIRCUIT Yes
CONTINUITY
« Key off.
¢ MAF sensor disconnected.
« Breakout box installed. No
¢ Disconnect PCM.
« Disconnect NGS tester from DLC.
¢ Measure resistance between ground circuit
at MAF sensor vehicle harness connector
and battery negative post.
¢ |Is resistance less than 10 ohms?
CHECK PCM GROUND CIRCUIT (BETWEEN Yes
PCM AND MAF SENSOR GROUND
CIRCUIT) CONTINUITY
« Key off. No
¢ MAF sensor disconnected.
¢ Breakout box installed. PCM disconnected.
¢ Measure resistance between PCM ground
circuit at MAF sensor vehicle harness
connector and Test Pin 36 at breakout box.
¢ |s resistance less than 5.0 ohms?
CHECK MAF SIGNAL CIRCUIT FOR SHORT Yes
TO GROUND IN PCM
« Key off.
* MAF sensor disconnected.
* Breakout box installed. No
« Reconnect PCM to breakout box.
» Disconnect NGS tester from DLC (if
applicable).
* Measure resistance between Test Pin 88
and Test Pins 36 and 24 or 103 (PWR
GND) at breakout box.
* Is each resistance greater than 10,000
ohms?
CHECK MAF SIGNAL CIRCUIT OUTPUT Yes
* Key off.
* MAF sensor connected.
* Breakout box installed. PCM connected. No

Key on, engine running.

Note

If stabilized idle is not stabilized at
minimum of 700 rpm, go to ENGINE
SYMPTOM TROUBLESHOOTING.

Measure voltage between Test Pin 88 at
breakout box and battery negative post.

Is voltage at idle between 0.34 and 1.96
volts?

ACTION

MAF signal circuit to PCM is okay.
Go to next step.

SERVICE open in MAF signal circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Ground circuit from battery negative post to MAF sensor is
okay.
Go to step 8.

Go to next step.

Ground harness circuit to MAF sensor is okay.
RECONNECT NGS tester.
Go to next step.

SERVICE open in ground harness circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
d* After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

PCM ground harness circuit to PCM is okay.
Go to next step.

SERVICE open in PCM ground harness circuit.
REMOVE breakout box.
RECONNECT ail components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

RECONNECT NGS tester.
Go to next step.

MAF signal circuit short to in PCM.

REMOVE breakout box.

RECONNECT MAF sensor.

RESET PCM to completely clear DTCs.
&/ After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

MAF signal circuit to PCM is okay.
Go to next step.

MAF signal circuit or ground circuit is open in the MAF
sensor, or MAF signal circuit is shorted to PCM ground
circuit in the MAF sensor.
REPLACE MAF sensor.
REMOVE breakout box.
RECONNECT PCM.
RESET PCM to completely clear DTCs.
W After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

cl-01A-13



TROUBLESHOOTING [ENGINE CONTROL FS]

STEP INSPECTION ACTION
11 VERIFY MAF SIGNAL CIRCUIT INPUT AND Yes PCM ground circuit in MAF sensor is okay.
OUTPUT Go to next step.
« Key off. N .
. MAE ted No PCM ground circuit open in the MAF sensor.
s Broakout bax Mot bem ted REPLACE MAF sensor.
reakout box Instafled. connected. REMOVE breakout box.
* Key on, engine running. RECONNECT PCM
*« Measure voltage between Test Pin 88 and RESET PCM to completely clear DTCs.

Test Pin 36 at breakout box.

cr After Repair Procedure
¢ Isvoltage between 0.34 and 1.96 volts? P

COMPLETE OBD II Drive Mode.
RERUN OBD Test.

12 CHECK MAF SIGNAL CIRCUIT OUTPUT Yes Unable to identify fault at this time.
WITH NGS TESTER Check possible intermittent.
* Key off. Goto ENGINE SYMPTOM TROUBLESHOOTING No.27.

* MAF sensor cpnnected. No MAF signal circuit or PCM ground circuit is open or
« Breakout box installed. PCM connected. .
shorted together in PCM.

* Key on, engine running.

e Access MAF V PID with NGS tester at idle. REPLACE PCM.

« Is MAF V PID between 0.34 and 1.96 REMOVE breakout box.
' ' RECONNECT PCM.

volts?
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.
13 CHECK MAF SENSOR OUTPUT VOLTAGE Yes The MAF signal voltage is greater than expected.
Go to step 7.
Note
¢ DTC P1101 could be generated by low
charged vehicle battery or the garage
exhaust ventilation system. Service battery
as necessary. Then remove ventilation
system and properly vent to outside
atmosphere.
Return KOEO self-test.
« Key off.
» Check that MAF sensor in corrected. If not, No Go to step 3.

service as necessary.

» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

* NGS tester connected.

» Install breakout box, connect PCM to
breakout box.

* Key on, engine off.

¢ Measure between Test Pin 88 and Test
Pins 24 or 103 at breakout box.

* Is voltage greater than 0.20 volts?

01-01A-14



DTC

TROUBLESHOOTING [ENGINE CONTROL FS]

P0103

DESCRIPTION

[Possible Cause]
« Blocked MAF sensor screen
« Damaged MAF sensor

STEP
1

INSPECTION

CHECK MAF SIGNAL HIGH INPUT TO PCM
« Start engine and bring to idle.

Note

« If KOER DTC PO0505 is present, go to
Diagnostic Trouble Code Charts. If
stabilized idle is under 700 rpm, go to
ENGINE SYMPTOM
TROUBLESHOOTING.

¢ Run throttle up to 1500 rpm for 5 seconds,
and bring it back to idle.
e Access MAF V PID with NGS tester.

Note
« MAF V PID should be greater than 3.9
volts.

* Key off.

+ Disconnect MAF sensor.

¢ Jumper ground and PCM ground (between
PCM and MAF sensor ground circuit) pins
at MAF sensor vehicle harness connector.

« Key on, engine running.

« Again access MAF V PID with NGS tester.

« Did MAF V PID drop from previous
reading below 0.39 volts?

RERUN SELF-TEST WITH MAF SENSOR

DISCONNECTED

¢ Key off.

¢ Disconnect MAF sensor.

* Disconnect PCM.

* Inspect for damage or pushed out pins,
corrosion loose wires, etc. Service as
necessary.

¢ Install breakout box. Leave PCM
disconnected.

* Key on, engine off.

* Measure voltage between Test Pin 88 and
Test pin 24 or 103 GND at breakout box.

* |s voltage greater than 10.5 volts?

CHECK MAF SIGNAL CIRCUIT FOR SHORT

TO MAF SENSOR POWER CIRCUIT

* Key off.

* MAF sensor disconnected.

e Disconnect NGS tester from DLC.

e Measure resistance between Test Pin 83
and Test Pins 71 or 97 at breakout box.

* |s resistance greater than 10,000 ohms?

MAF sensor circuit high input

Yes

No

Yes

No

Yes

No

« DTC P0103 indicates Mass Air Flow (MAF) sensor signal went above 4.35 volts during
normal engine operation (continuous) or during self-test (KOEO)

MAF signal harness short to power circuit
Damaged PCM

ACTION

MAF signal circuit shorted to power circuit in MAF sensor.
REMOVE Jumper.
REPLACE MAF sensor.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Power short circuit, but not in MAF sensor.
REMOVE Jumper.
Go to next step.

SERVICE short between MAF signal and power circuit
(excluding constant voltage circuit) in harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
iy After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

MAF signal circuit shorted to power circuit in PCM.
REPLACE damaged PCM.
REMOVE breakout box.
RECONNECT MAF sensor.
RESET PCM to completely clear DTCs.
et After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE short between MAF signal circuit and constant
voltage circuit in harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
ey After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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Note

DTC

TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0103 could be generated by foreign material blocking the mass air flow sensor screen causing an
air flow restriction. If contaminants are found on the screen, check air filter installation in air cleaner tray
and proper sealing of air cleaner and air tube before proceeding. Rerun OBD Test after repair.

P0106 EGR boost sensor circuit input signal out of self-test range

DESCRIPTION « DTC P0106 indicate EGR boost sensor input signal is out of self-test range

[Possible Cause]
« Damaged EGR boost sensor
« Damaged EGR boost solenoid valve

« Damaged EGR boost solenoid valve to EGR boost

sensor hose

STEP
1

INSPECTION

CHECK EGR BOOST SENSOR CONSTANT
VOLTAGE

Note

If DTC P1410 is present confirm that PRC
solenoid valve and EGR boost solenoid
valve harness connectors are not
swapped.

Key on, engine off.

EGR boost sensor disconnected.

Measure voltage between constant voltage
and ground circuits at EGR boost sensor
vehicle harness connector.

Key off.

Is voltage between 4.0 and 6.0 volts?

CHECK CONTINUITY OF EGR BOOST
SENSOR HARNESS CIRCUITS

Key off.

EGR boost sensor disconnected.
Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Measure the resistance between EGR
boost signal circuit at EGR boost sensor
vehicle harness connector and Test Pin 34
at breakout box.

Measure the resistance between ground
circuit at EGR boost sensor vehicle
harness connector and Test Pin 91 at
breakout box.

Is each resistance less than 5 ohms?

CHECK EGR BOOST SIGNAL CIRCUITS
FOR SHORT TO GROUND AND POWER

Key off.

EGR boost sensor disconnected.

Breakout box installed. PCM disconnected.
Measure resistance between Test Pin 34
and Test Pins 91 RTN, 51 and 103 at
breakout box.

Measure resistance between Test Pin 34
and Test Pins 71, 90 and 97 at breakout
box.

Is resistance greater than 10,000 ohms?

« Damaged PCM
« Damaged harness connector
« Damaged harness

ACTION
Yes Go to next step.
No REPAIR open in constant voltage circuit.
Yes Go to next step.
No Service open in appropriate circuit.

EGR boost sensor harness circuit.
RESET PCM to completely clear DTCs.
itlyAfter Repair Procedure
COMPLETE OBD II Drive Mode.
Confirm repair by performing EGR portion of OBD Il Drive
Mode to check for DTCs.

Yes Go to next step.

No SERVICE short in EGR boost signal circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
%? After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il Drive
Mode to check for DTCs.
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CONFIRM EGR BOOST SOLENOID

VACUUM LINES ARE NOT DAMAGED

* Check all vacuum lines connected to EGR
boost solenoid tor damage, blockage etc.

« Do vacuum lines have any blockage or
damage?

CHECK RESPONSE OF EGR BOOST

SENSOR TO MANUALLY APPLIED SIGNAL

«  Key off.

« Disconnect hose from EGR boost solenoid
to EGR boost sensor.

¢ Check all vacuum lines connected to the
EGR boost solenoids for damage,
bleckage, etc. Service as necessary.

« Breakout box installed. PCM connected.

« Key on.

¢ Using a hand held pump, slowly apply and
maintain 71 kPa {533 mmHg, 21 inHg),
while measuring EGR boost sensor voltage
response at Test Pin 34 of breakout box.

« Is voltage response between 0.8 and 1.5
volts?

CHECK POWER CIRCUIT AT EGR BOOST

SOLENOID

* Key off.

* EGR boost solenoid disconnected.

« Key on, engine idling.

¢« Measure voltage between power circuit
and chassis ground at EGR boost solenoid
vehicle harness connector.

¢ Is EGR boost solenoid valve power
voltage greater than 10.5 volts?

CHECK RESISTANCE OF EGR BOOST
SOLENOID

« Key off.

¢« EGR boost solenoid disconnected.

¢« Measure solenoid resistance.

» |Is resistance between 30 and 70 ohms?

CHECK EGR BOOST SOLENOID CIRCUIT

CONTINUITY

* Key off.

« EGR boost solenoid disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

« Measure resistance between Test Pin 98 at
breakout box and EGR boost solenoid
circuit at solenoid vehicle harness
connector.

« Is resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

Yes
No

Yes

No

ACTION

Damaged vacuum lines can cause DTCs to be displayed.
SERVICE damaged vacuum lines as necessary.
RESET PCM to completely clear DTCs.

tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il Drive
Mode to check for DTCs.

Vacuum lines are operational and will not cause DTCs.
Go to next step.

REMOVE vacuum pump.
RECONNECT all components.
Go to next step.

REPLACE EGR boost sensor.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il Drive
Mode to check for DTCs.

Go to next step.

SERVICE open in EGR boost sensor solenoid valve
power circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.
zr After Repair Procedure
COMPLETE OBD II Drive Mode.
Confirm repair by performing EGR portion of OBD Il Drive
Mode to check for DTCs.

Go to next step.

REPLACE EGR boost solenoid.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD II Drive Mode.
Confirm repair by performing EGR portion of OBD Il Drive
Mode to check for DTCs.

Go to next step.

SERVICE open in EGR boost solenoid harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
it After Repair Procedure
COMPLETE OBD II Drive Mode.
Confirm repair by performing EGR portion of OBD Il Drive
Mode to check for DTCs.
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TROUBLESHOOTING [ENGINE CONTROL FS]

STEP INSPECTION ACTION
9 CHECK EGR BOOST SOLENOID CIRCUIT Yes REMOVE breakout box.
FOR SHORT TO POWER AND GROUND RECONNECT all components.
¢ Key off. Go to next step.
* EGR boost solenoid disconnected.
* Breakout box installed, PCM disconnected. No SERVICE short in EGR boost solenoid harness circuit.
* Measure resistance between Test Pin 98 REMOVE breakout box.
and Test Pins 71, 97 and 90 at breakout RECONNECT all components.
box. RESET PCM to completely clear DTCs.
* Measure resistance between Test Pin 98 p* After Repair Procedure
and Test Pins 51, 103 and 91 at breakout COMPLETE OBD Il Drive Mode.
box. Confirm repair by performing EGR portion of OBD Il Drive
* Is each resistance greater than 10,000 Mode to check for DTCs.
ohms?
10 CHECK EGR BOOST SOLENOID VALVE Yes REPLACE damaged PCM.
OPERATION REMOVE breakout box.
® Key off. REMOVE vacuum gauge and vacuum pump.
* Breakout box installed. PCM connected. RECONNECT all components.
¢ Disconnect the vacuum line from intake RESET PCM to completely clear DTCs.
manifold vacuum reservoir to EGR boost c? After Repair Procedure
solenoid at EGR boost solenoid. COMPLETE OBD Il Drive Mode.
* Install vacuum pump at input port of EGR Confirm repair by performing EGR portion of OBD |l Drive
boost solenoid, apply -27 ------ 33 kPa Mode to check for DTCs.

{-203—- 254 mmHg, -8 ------ 10 inHg} of
vacuum to EGR boost solenoid.

¢ Disconnect vacuum line from barometric
pressure to EGR boost sensor at

Barometric Pressure Sensor install vacuum No REPLACE damaged EGR boost solenoid.
gauge at unattached end of vacuum line. REMOVE breakout box.
* Keyon. o REMOVE vacuum gauge and vacuum pump.
* Momentarily jumper to ground Test Pin 98 RECONNECT all components.
at breakout box to ground and observe the RESET PCM to completely clear DTCs.
vacuum gauge. zt After Repair Procedure
* Key off. ) COMPLETE OBD Il Drive Mode.
* Was vacuum signal of 0-----3.3 kPa {0— Confirm repair by performing EGR portion of OBD Il Drive
-25 mmHg, 0------ 1 inHg} indicated by the Mode to check for DTCs.

vacuum gauge before Test Pins 98 and
51 were shorted and -27 ------ 33 kPa
{-203------ 254 mmHg, -8 ------ 10 inHg}
after Pins were shorted?

01-01A-18



TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0107 EGR boost sensor circuit input signal out of self-test range minimum
DESCRIPTION . Continuou:_s memory DTC P0107 indicates that EGR boost signal circuit input is less than
self-test minimum
[Possible Cause]
« Damaged EGR boost sensor « Damaged PCM
« Damaged EGR boost solenoid valve « Damaged harness connector
« Damaged EGR boost solenoid valve to EGR boost « Damaged harness
sensor hose
STEP INSPECTION ACTION
1 CHECK EGR BOOST SENSOR CONSTANT Yes Go to next step.
VOLTAGE

» Key on, engine off.

* EGR boost sensor disconnected.

* Measure voltage between constant voltage No REPAIR open in constant voltage circuit.
circuit and ground circuit at EGR boost
sensor vehicle harness connector.

« Is voltage between 4.0 and 6.0 volts?

2 CHECK CONTINUITY OF EGR BOOST Yes Go to next step.
SENSOR SIGNAL CIRCUIT
« Key off.
< EGR boost sensor disconnected.
« Disconnect PCM. Inspect for damaged or

pushed out pins, corrosion, loose wires, No RESET PCM to completely clear DTCs.

etc. Service as necessary. it After Repair Procedure
* |nstall breakout box. Leave PCM COMPLETE OBD Il Drive Mode.

disconnected. Confirm repair by performing EGR portion of OBD Il Drive
* Measure resistance between EGR boost Mode to check for DTCs.

signal circuit at EGR boost sensor vehicle
harness connector and Test Pin 34 at
breakout box.

* Is resistance less than 5 ohms?

3 CHECK EGR BOOST SIGNAL CIRCUIT FOR Yes Go to next step.

ZSHSeRTOEO GROUND No SERVICE short in EGR boost sensor signal circuit.
. EGyR bi)ost sensor disconnected REMOVE breakout box.
) RECONNECT all components.

e e o Toce e RESET PCH 0 completlyciear DTC
1r After Repair Procedure

zgg Test Pins 91, 51 and 103 at breakout COMPLETE OBD Il Drive Mode.
Co Confirm repair by performing EGR portion of OBD Il Drive
Is resistance greater than 10,000 ohms? Mode to check for DTCs.
4 CHECK RESPONSE OF EGR BOOST Yes REMOVE vacuum pump.
SENSOR TO MANUALLY APPLIED SIGNAL RECONNECT all components.
* Key off. Go to DTC P0106 Troubleshooting step 5.

« Disconnect hose from EGR check solenoid
to EGR boost sensor. Inspect for damage,
blockage, etc. Service as necessary.

« Breakout box installed. PCM connected.

No REPLACE the EGR boost sensor.
REMOVE breakout box.
RECONNECT all components.

« Key on.
+ Using hand held pump, slowly apply and RESET PCM to completely clear DTCs.
maintain -71 kPa {-533 mmHg, -21 inHg}, cr After Repair Procedure

COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il Drive
Mode to check for DTCs.

while measuring EGR boost sensor voltage
response at Test Pin 34 of breakout box.

« Is voltage response between 0.8 and 1.5
volts?
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DTC P0108 EGR boost sensor circuit input signal out of self-test range maximum

¢ Continuous memory DTC P0108 indicates EGR boost sensor signal circuit input is greater

DESCRIPTION than self-test maximum

[Possible Cause]

« Damaged EGR boost sensor « Damaged PCM
« Damaged EGR boost solenoid valve « Damaged harness connector
« Damaged EGR boost solenoid valve to EGR boost « Damaged harness
sensor hose
STEP INSPECTION ACTION
1 CHECK EGR BOOST SENSOR CONSTANT Yes Go to next step.
VOLTAGE

« Key on, engine off.

« EGR boost sensor disconnected.

* Measure voltage between constant voltage No REPAIR open in constant voltage circuit.
circuit and ground circuit at EGR boost
sensor vehicle harness connector.

« Is voltage between 4.0 and 6.0 volts?

2 CHECK CONTINUITY OF EGR BOOST Yes Go to next step.

SENSOR SIGNAL CIRCUIT

* Key off.

* EGR boost sensor disconnected.

+ Disconnect PCM. Inspect for damaged or No SERVICE open in EGR boost sensor signal circuit.
pushed out pins, corrosion, loose wires, RESET PCM to completely clear DTCs.
etc. Service as necessary. st After Repair Procedure

« Install breakout box. Leave PCM COMPLETE OBD Il Drive Mode.
disconnected. Confirm repair by performing EGR portion of OBD Il Drive

* Measure resistance between ground circuit Mode to check for DTCs.

at EGR boost sensor vehicle harness
connector and Test Pin 91 at breakout box.
¢ |s resistance less than 5 ohms?

3 CHECK EGR BOOST SENSOR SIGNAL Yes Go to next step.
CIRCUIT FOR SHORT TO POWER No SERVICE short in EGR boost sensor signal circuit.
: 'égyRog' t di ted REMOVE breakout box.
. Break O?Sl‘) se_nsct)r” 'Zcoggfﬂcd? ) ted RECONNECT all components.
reakout box Instafied. Isconnected. RESET PCM to completely clear DTCs.
* Measure resistance between Test Pin 34 ;
dT Pins 71. 97 and break st After Repair Procedure
and Test Pins 71, 97 and 80 at breakout COMPLETE OBD Il Drive Mode.
s Confirm repair by performing EGR portion of OBD Il Drive
« Is resistance greater than 10,000 ohms? Mode to check for DTCs.
4 CHECK RESPONSE OF EGR BOOST Yes REMOVE the vacuum pump.
SENSOR TO MANUALLY APPLIED SIGNAL RECONNECT all components.
« Key off. Go to DTC P0106 Troubleshooting step 5.

« Disconnect hose from EGR boost solenoid
to EGR boost sensor. Inspect for damage,

blockage, etc. Service as necessary. No REPLACE EGR boost sensor.

- Breakout box installed. PCM connected. REMOVE breakout box.

* Key on. RECONNECT all components.

« Using a hand held pump, slowly apply and RESET PCM to (;ompletely clear DTCs.
maintain-71 kPa{-533 mmHg,-21 inHg}, s t After Repair Procedure

COMPLETE OBD Il Drive Mode.
Confirm repair by performing tGR portion of OBD Il Drive
Mode to check for DTCs.

while measuring EGR boost sensor voltage
response at Test Pin 34 of breakout box.

« Is voltage response between 0.8 and 1.5
volts?
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KOEO, KOER P0112 IAT sensor circuit low input
DTC P0O117 ECT sensor circuit low input

« DTC P0117 (ECT) or P0112 (IAT) indicates corresponding sensor’s signal is less than

DESCRIPTION self-test minimum. IAT and ECT sensor minimum is 0.2 volt 121 'C {250 °F)
[Possible Cause]
¢ Grounded circuit in harness « Damaged sensor
« Damaged PCM « Improper harness connection
STEP INSPECTION ACTION
1 SIMULATE OPPOSITE SIGNAL TO PCM Yes REPLACE sensor.
* Key off. RECONNECT harness.
« Disconnect vehicle harness from suspect RERUN OBD Test.

sensor. Inspect for damaged or pushed out
pins or loose wires, etc. Service as
necessary.

+ Key on. No Go to next step.
¢ Is ECT or IAT PID more than 4.2 volts
(less than -40 °C {-40 °F})?
2 CHECK CONSTANT VOLTAGE CIRCUIT Yes RECONNECT TP sensor.
VOLTAGE AT THROTTLE POSITION Go to next step.
SENSOR
« Key off.
« Disconnect suspected sensor.
« Disconnect TP sensor.
« Key on, engine off. ) o
« Measure voltage between constant voltage No REPAIR open in constant voltage circuit.
circuit and ground circuit at TP sensor
vehicle harness connector.
* Is voltage between 4.5 volts and 5.5
volts?
3 CHECK TEMPERATURE SENSOR SIGNAL Yes REPLACE PCM.
CIRCUIT FOR SHORT TO GROUND REMOVE breakout box.
* Key off. RECONNECT all components.
» Disconnect suspected temperature sensor. RESET PCM to completely clear DTCs.
« Disconnect PCM. Inspect for damaged or tr After Repair Procedure
pushed out pins, corrosion loose wires, etc. COMPLETE OBD Il Drive Mode.
Service as necessary. RERUN OBD Test.
. Ir_15ta|| breakout box. Leave PCM No SENSOR short circuit.
disconnected. . REMOVE breakout box.
* Measure reS|§tance between Test Pin 38 or RECONNECT all components.
39 and TQSt.P'nS 91 at breakout box. RESET PCM to completely clear DTCs.
* Is each resistance greater than 10,000 VI After Repair Procedure
ohms? COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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CONTINUOUS P0112 IAT sensor circuit low input
DTC P0113 IAT sensor circuit high input
P1112 IAT sensor intermittent
P0117 ECT sensor circuit low input
P0118 ECT sensor circuit high input
P1117 ECT sensor intermittent
« DTCs P0112, P1112 or P0113 (IAT DTCs) and P0117, P1117 and P0118 (ECT DTCs) are
DESCRIPTION not received during KOEO and KOER self-test but are output during Continuous Memory

self-test and may be intermittent

[Possible Cause]

« Damaged IAT or ECT sensor
« Damaged harness

¢ Low coolant (ECT)

STEP INSPECTION
1 CHECK ECT AND IAT OUTPUT WITH NGS
TESTER
« Key off.
* NGS tester connected.
* Key on.

* Monitor ECT or IAT PID.

* While observing PID, perform the following:
+ Tap on sensor to simulate road shock
* Wiggle sensor connector

« Is there any change in temperature
reading?

2 CHECK PCM VEHICLE HARNESS
« Still monitoring PID.
* While obsering approprate PID, perform the
following:

» Hold the vehicle harness close to the
sensor connector. Wiggle, shake and
bend small section of wiring harness
while working toward PCM.

« Is there any change in temperature
reading?

3 CHECK PCM AND VEHICLE HARNESS

CONNECTORS

« Key off.

» Disconnect PCM. Disconnect sensor
connector. Inspect for damage, loose or
pushed outpins, loose or poorly crimped
wires.

« Are connectors and terminals okay?

Yes

No

Yes

No

Yes

No

Damaged harness connector
Damaged PCM

ACTION

DISCONNECT and INSPECT connectors.
If okay, REPLACE sensor.
RESET PCM to completely clear DTCs.
ef After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
For Continuous DTCs P1112 and P1117, COMPLETE
Comprehensive Component Monitor Drive Mode.

Go to next step.

ISOLATE fault. SERVICE as necessary.
RESET PCM to completely clear DTCs.
a After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
For Continuous DTCs P1112 and P1117, COMPLETE
Comprehensive Component Monitor Drive Mode.

Go to next step.

Fault is not present.
RESET PCM to completely clear DTCs.
a After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
For Continuous DTCs P1112 and P1117, COMPLETE
Comprehensive Component Monitor Drive Mode.

SERVICE as necessary.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD II Drive Mode.
REURN OBD Test.
For Continuous DTCs P1112 and P1117, COMPLETE
Comprehensive Component Monitor Drive Mode.

01-01A-22



TROUBLESHOOTING [ENGINE CONTROL FS]

KOEO, KOER P0113 IAT sensor circuit high input
DTC P0118 ECT sensor circuit high input
DESCRIPTION

[Possible Cause]
¢ Open in harness (IAT or ECT sensor)
« Damaged sensor

STEP INSPECTION
1 CHECK ECT AND IAT OUTPUT WITH NGS
TESTER
« Key off.

« Disconnect suspected temperature sensor.

¢ Connectjumper wire between sensor
signal circuit and ground circuit at
temperature sensor vehicle harness
connector.

* NGS tester installed.

« Keyon.

Note

« If any NGS tester communication problem
exists, remove jumper wire immediately
and go to step 3

« Access ECT or IAT PID.
¢ Is ECT or IAT PID less than 0.2 volts
(greater than 120 "C {248 °F})?

2 CHECK CONTINUITY OF SENSOR SIGNAL

AND GROUND CIRCUITS

« Key off.

» Disconnect suspected temperature sensor.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wire, etc.
Service as necessary.

* Install breakout box. Leave PCM
disconnected.

* Measure resistance between sensor signal
circuit at temperature sensor vehicle
harness connector and Test Pin 38 or 39 at
breakout box.

*« Measure resistance between ground circuit
at temperature sensor vehicle harness
connector and Test Pin 91 at breakout box.

* Is each resistance less than 5.0 ohms?

3 CHECK FOR SENSOR SIGNAL CIRCUIT
SHORTED TO CONSTANT VOLTAGE
« Key off.

» Disconnect suspected temperature sensor.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,

etc. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

¢ Measure resistance between sensor signal
circuit Test Pin 38 or 39 and constant
voltage circuit at breakout box.

« Is each resistance greater than 10,000
ohms?

.

.

Yes

No

Yes

No

Yes

No

« DTC P0118 (ECT) or P0113 (IAT) indicate corresponding sensor signal is greater than
self-test maximum. Maximum for ECT and IAT sensor is 4.6 volt or-50 °C {-46 °F}

Improper harness connection
Damaged PCM

ACTION

REPLACE suspect sensor.
REMOVE jumper.
RECONNECT vehicle harness.
RERUN OBD Test.

REMOVE jumper.
Go to next step.

REMOVE breakout box.
RECONNECT all components.
Go to next step.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

LOCATE and REPAIR short to constant voltage circuit.
RERUN OBD Test.
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DTC

DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL FS]

P0122

TP sensor circuit low input

value of 3.43% (0.17 volts)

[Possible Cause]

e TP not seated properly (tightened down)

« Damaged TP sensor

« Open TP signal circuit or constant voltage harness

STEP

INSPECTION

1 DTC P0122 ATTEMPT TO GENERATE
OPPOSITE DTC P0123

Key off.

Disconnect TP sensor. Inspect for
damaged or pushed out pins, corrosion,
loose wires, etc. Service as necessary.
Leave TP sensor disconnected.

Jumper constant voltage circuit to TP
signal circuit at TP sensor vehicle harness
connector.

Key on, engine off.

Note

If any NGS tester communication problem
exists, remove jumper and go directly to
step 4

Access TP V PID with NGS tester.

Is TP V PID greater than 4.79 V?

Is DTC P0123 present (ignore all other
DTC’s)?

2 CHECK CONSTANT VOLTAGE

Key off.

TP sensor disconnected.

Key on, engine off.

Measure voltage between constant voltage
circuit and ground circuit at TP sensor
vehicle harness connector.

Is voltage between 4.0 and 6.0 volts?

3 CHECK TP SIGNAL CIRCUIT CONTINUITY

Key off.

TP sensor disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Measure resistance between TP circuit at
the TP sensor vehicle harness connector
and Test Pin 89 at breakout box.

Is resistance less than 5.0 ohms?

4 CHECK TP SIGNAL CIRCUIT FOR SHORTS
TO PCM GROUND (BETWEEN PCM AND TP
SENSOR GROUND CIRCUIT) OR GROUND

Key off.

TP sensor disconnected.

PCM disconnected.

Measure resistance between Test Pin 89
and Test Pins 91 and 24 or 103 at breakout
box.

Is each resistance greater than 10,000
ohms?

Yes

No

Yes

No

Yes

No

Yes

No

« DTC P0122 indicates Throttle Position (TP) Sensor signal is less than self-test minimum

« TP signal circuit harness short to ground
« Damaged PCM

ACTION

TP signal circuit shorted to TP sensor ground circuit in TP
sensor, or TP signal circuit or constant voltage circuit open
in TP sensor.

REPLACE TP sensor.

REMOVE jumper.

RERUN OBD Test.

Constant voltage circuit or TP signal circuit open in
harness or PCM or TP signal circuit shorted to ground
circuit in harness or PCM.

REMOVE jumper.

Go to next step.

Go to next step.

KEY off. RECONNECT all components.
REPAIR open in constant voltage circuit.

TP signal harness circuit to PCM is okay.
Go to next step.

SERVICE open in TP signal harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
Cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

TP signal circuit open or shorted to PCM ground (ground
circuit) in PCM.
REPLACE PCM.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
o’ After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

SERVICE TP signal circuit shorted to PCM ground
(ground circuit) in harness.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
o' After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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Note

TROUBLESHOOTING [ENGINE CONTROL FS]

* An intermittant fault can cause a continuous memory DTC P0122. If DTC P0122 is still present after
completing steps 1through 4, goto DTC P1125.

DTC

DESCRIPTION

P0123 TP sensor circuit high input

« DTC P0123 indicates Throttle Position (TP) Sensor signal is greater than the self-test

maximum value of 92.27% (4.79 volts)

[Possible Cause]

« TP seated properly (tightened down)

« Damaged TP sensor

< TP SIG harness short to constant voltage circuit or TP
sensor power circuit

STEP

1 ATTEMPT TO GENERATE DTC P0122

2 CHECK CONSTANT VOLTAGE

.

INSPECTION

Yes
Key off.

Disconnect TP sensor. Inspect for

damaged or pushed out pins, corrosion,

loose wires, etc. Service as necessary.

Leave TP sensor disconnected. No
Key on, engine off.

Access TPV PID with NGS tester.

Is TPV PID less than 0.17 volts?

Yes
Key off.

TP sensor disconnected.

Key on, engine off.

Measure voltage between constant voltage

circuit and ground circuit at TP sensor No
vehicle harness connector.

Is voltage between 4.0 and 6.0 volts?

3 CHECK TP SENSOR CIRCUIT FOR Yes
SHORTS TO POWER
« Key off.
¢ TP sensor disconnected.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.
« Install breakout box. Leave PCM
disconnected.
¢« Measure resistance between Test Pin 89 No

Note

and Test Pins 90 and 71 or 97 at breakout
box.

Is each resistance greater than 10,000
ohms?

Constant voltage circuit harness short to TP sensor
power circuit

Open ground harness circuit

Damaged PCM

ACTION

TP signal circuit is either shorted to constant voltage in TP
sensor or ground circuit is open in TP sensor or harness.
Go to next step.

TP signal circuit is shorted to constant voltage or TP
Sensor power circuit.
Go to step 3.

TP signal circuit shorted to constant voltage on ground
circuit open in TP sensor.

REPLACE TP sensor.

RERUN OBD Test.

KEY off.
RECONNECT all components.
REPAIR open in constant voltage circuit.

TP signal circuit is shorted to constant voltage circuit or TP
sensor power circuit in PCM.
REPLACE PCM.
REMOVE breakout box.
RECONNECT TP sensor.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE short circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

* An intermittent fault can cause Continuous Memory DTC P0123. If Continuous Memory DTC P0123 is still
present after completing step 1through 3, goto DTCs P1120 or P1125.
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DTC P0125

Insufficient engine coolant temperature for enter a closed loop fuel control

« DTC PO0125 indicates ECT sensor has not achieved required temperature to enter closed

DESCRIPTION
will light the MIL

[Possible Cause]
¢ Insufficient warm up time
* Leaky or stuck open thermostat

STEP INSPECTION

1 DTC P0125 INDICATES EXCESSIVE TIME
TO ENTER CLOSED LOOP FUEL CONTROL
¢« Check coolant level.
¢ |s coolant level correct?

DTC P0133

DESCRIPTION .
window

[Possible Cause]

¢« Contaminated heated oxygen sensor

* Exhaust leaks

e Shorted/Open wires

* Improper fueling

STEP INSPECTION

1 PERFORM KOER SELF TEST
« Key on, engine running and engine at
operating temperature.
« Activate KOER self-test.
¢ Is DTCs P1127 present during KOER
self-test?

2 HEATED OXYGEN SENSOR RESPONSE

TEST

« Key off.

¢« NGS tester connected.

« Key on, engine off.

¢ Select Generic OBD Il function from menu
and trigger.

« Press Continue.

« Select Diagnostic Monitoring Test Results
from menu and trigger.

¢ Scroll to Test ID: 01 trigger and press start.

* Does the measured value indicate
greater than 6147

3 CHECK FOR SOURCE OF POTENTIAL
HEATED OXYGEN SENSOR
CONTAMINATION
« Investigate following items as potential

source of heated oxygen sensor

contamination.

« Use of unapproved silicone sealers

« Fuel contaminated by silicone additives

« Excessive oil burning (i.e. rings, valve
seals and oil overfill)

¢ Glycol (antifreeze) leaking internally in
engine

* Contaminated fuel

« Use of unapproved cleaning agents

* Are any of above conditions present?

Yes

No

Yes

No

Yes

Yes

No

loop operating conditions within specified amount of time after starting engine. This code

¢ Low coolant

ACTION

Check thermostat.
cr01-12 THERMOSTAT INSPECTION

FILL to proper level.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
COMPLETE Comprehensive Component Monitor Drive
Mode.
RERUN OBD Test.

Heated oxygen sensor (Front) (H02S 11) circuit low response

« DTC P0133 indicates response rate of heated oxygen sensor is below some calibrated

« MAF sensor
e Air leaks
« Deteriorating heated oxygen sensor

ACTION
Go to DTC chart and service DTCs P1127 as necessary.

Go to next step.

RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
REPEAT step 1
If test results indicate pass, testing is complete.

Oxygen sensor test results indicate a fail.
Go to next step.

SERVICE source of contamination.
REPLACE heated oxygen sensor and oilffilter.
RESET PCM to completely clear DTCs.
w After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.
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INSPECTION

CHECK FOR UNMETERED AIR LEAKS
Fuel calculations can be affected by
unmetered air leaks.
¢ Carefully inspect the following areas for
potential air leaks.
¢ Hoses connecting to MAF sensor
¢ Hoses connecting to throttle body
« Intake manifold gasket leaks
« Positive crankcase ventilation (PCV)
disconnected
* Vacuum lines disconnected
* Improperly seated engine oil dipstick
and tube
« Exhaust leaks at flanges and gaskets
¢ Are there any air leaks?

CHECK OF HEATED OXYGEN SENSOR
CIRCUIT WIRING WITH PCM CONNECTED
« Key off.

*« PCM connected.

« Disconnect suspected heated oxygen
sensor.

« Jumper heated oxygen sensor signal circuit
to power circuit at heated oxygen sensor
harness connector.

* NGS tester connected.

« Key on, engine off.

« Access correct heated oxygen sensor PID.
« 02511

Note
« Heated oxygen sensor displayed as 02S11
(Front), 02S12 (REAR) on NGS tester.

« Is voltage greater than 1.50 volts?

CHECK RESISTANCE OF HEATED OXYGEN

SENSOR SIGNAL CIRCUIT

« Key off.

« Disconnect NGS tester.

« Disconnect PCM. Inspect both end of
connect for bent or pushed out pins,
corrosion or other damage. Service as
necessary.

« Install breakout box. Leave PCM
disconnected.

« Measure resistance between heated
oxygen sensor signal Test Pin at breakout
box and heated oxygen sensor harness
connector.
¢ HO2S Front=Test Pin 60

« Measure resistance between following Test
Pin at breakout box and heated oxygen
sensor harness connector.
¢ Ground=Test Pin 91

* Is resistance less than 5.0 ohms?

CHECK FOR SHORT IN HEATED OXYGEN
SENSOR CIRCUIT
* Key off.
« Breakout box installed. PCM disconnected.
* Measure resistance between heated
oxygen sensor signal Test Pin at breakout
box and power circuit and heated oxygen
sensor signal Test Pin and ground circuit at
breakout box.
¢ HO02S (Front)=Test Pin 60
« Power circuit=Test Pin 71/97
¢ Ground=Test Pin 91
« Is resistance greater than 10,000 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Air leaks located.

SERVICE source of air leak.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

Go to next step.

Heated oxygen sensor signal circuit is not faulty.
REPLACE heated oxygen sensor.
CHANGE oilffilter.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

Go to next step.

Resistance is high.

SERVICE open circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE PCM.
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE short circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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DTC P0135 Heated oxygen sensor heater (Front) (HTR 11) circuit malfunction
P0141 Heated oxygen sensor heater (Rear) (HTR 12) circuit malfunction

« DTC P0135 and P0141 indicate short to ground, or open, or short to power circuit in

DESCRIPTION heated oxygen sensor heater circuit

[Possible Cause]

¢ Shorts to B+ in harness or heated oxygen sensor « Open ground circuit

* Water in connectors * Low battery positive voltage

¢ Cut or pulled wires « Corrosion or poor mating terminals

« Disconnected wiring « Damaged heated oxygen sensor heater

« Open heated oxygen sensor heater power circuit « Damaged PCM

STEP INSPECTION ACTION

1 HEATED OXYGEN SENSOR HEATER Yes SERVICE any concerns found in the visual inspection.

SIGNAL CIRCUIT IS OPEN, SHORTED TO RESET PCM to completely clear DTCs.
GROUND, SHORTED TO B+ OR cr After Repair Procedure
EXCESSIVE CURRENT DRAW COMPLETE a OBD Il Drive Mode.
Heated oxygen sensor reference list RERUN OBD Test.
DTC P0135=Heated oxygen sensor heater
(Front)
DTC P0l41=Heated oxygen sensor heater
(Rear)

* Visually inspect heated oxygen sensor
circuit for exposed wiring, contamination,
corrosion and proper assembly.

No Go to next step.
Note
* On some applications, vehicle hoist may be
required to access heated oxygen sensor
harness.
« Were any concerns found during visual
inspection?
2 PERFORM KOEO SELF TEST Yes Go to next step.
« Key off.
* NGS tester connected.
* Key on, engine on. No Fault may be intermittent.
+ Engine at 2,000 rpm for 1 minute. Intermittent poor connection or component malfunction
* Key off. (SERVICE or REPLACE as necessary).
+ Key on, engine off. Go to ENGINE SYMPTOM TROUBLESHOOTING No.27

e Perform KOEO self-test.
¢« Are DTCs P0135 and/or P0141 present?

3 CHECK FOR POWER AT VEHICLE HEATED Yes Go to step 5.
OXYGEN SENSOR HARNESS
CONNECTOR
« Key off.
» Disconnect appropriate heated oxygen
sensor(s).
« Inspect both ends of connector(s) for
damaged or pushed out pins, moisture,
corrosion, contamination, etc. Repair as No Go to next step.
necessary.
« Key on, engine off.
« Measure voltage between power and
ground circuit at heated oxygen sensor
vehicle harness connector.
« Is voltage greater than 10.5 volts?
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK FOR OPEN HEATED OXYGEN

SENSOR POWER CIRCUIT

« Key off.

« Disconnect PCM. Inspect both ends of
connector for bent or pushed out pins,
corrosion or other damage. Repair as
necessary.

¢ Install breakout box. Leave PCM
disconnected.

« Disconnect suspected sensor.

« Measure the resistance between Test Pin
71 or 97 at breakout box and power circuit
at heated oxygen sensor vehicle harness
connector.

« Is resistance less than 4.0 ohms?

CHECK HEATED OXYGEN SENSOR

HEATER RESISTANCE

* Key off.

« Heated oxygen sensor disconnected.

¢ Connect circuit tester to heated oxygen
sensor heater ground and power terminals
at heated oxygen sensor connector, and
measure resistance of heated oxygen
sensor heater.

* Is resistance between 3 and 30 ohms?

CHECK FOR HEATER GND AND POWER
CIRCUIT SHORTED TO HEATED OXYGEN
SENSOR CASE

» Disconnect suspected sensor.

* Measure the resistance between heated
oxygen sensor heater ground at heated
oxygen sensor connector and heated
oXxygen sensor case.

» Measure resistance between heated
oxygen sensor heater ground or ground
terminal at heated oxygen sensor.

» Measure resistance between heated
oxygen sensor power circuit at heated
oxygen sensor connector and heated
oxygen sensor case.

« Is resistance greater than 10,000 ohms?

CHECK FOR SHORTS TO OTHER
GROUNDS AND POWER IN HEATED
OXYGEN SENOSR HEATER GROUND
HARNESS CIRCUITS

* Key off.

« Disconnect NGS tester from DLC.

« Disconnect suspected sensor.

« Disconnect PCM.

¢ Install breakout box. Leave PCM
disconnected.

« Use following list to measure resistance
between appropriate test pins at breakout
box.

« DTC P0135=H02S heater (Front)
(Heater ground) Test Pin 93 and Test
Pins 24, 103,91 and 97.
« DTC P0141=H02S heater (Rear)
(Heater ground) Test Pin 95 and Test
Pins 24, 103,91 and 97.
« Is resistance greater than 10,000 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

CHECK fuse. SERVICE open circuit if necessary.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
p- After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE heated oxygen sensor.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE heated oxygen sensor.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE shorted circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
o’ After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK FOR OPEN HEATED OXYGEN
SENSOR HEATER GROUND HARNESS
CIRCUIT
« Key off.
» Disconnect suspected sensor.
» Install breakout box. PCM disconnected.
* Use the following list to measure resistance
between appropriate Test Pins at breakout
box and heated oxygen sensor heater
ground at vehicle harness connector.
¢ HO2S heater (Front)=Test Pin 93
(Heater ground)

¢ HO2S heater (Rear)=Test Pin 95
(Heater ground)

» is resistance less than 4.0 ohms?

ACTION

Yes Open or shorted or excessive resistance in heater circuit
in PCM.
REPLACE PCM.
REMOVE breakout box.
RECONNECT all components.
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

No SERVICE open or excessive resistance in heater circuit in
harness.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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DTC

DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL FS]

P0136
P1137
P1138

Heated oxygen sensor (Rear) (H02S 12) circuit malfunction
Lack of heated oxygen sensor (Rear) (H02S 12) switch sensor indicates lean
Lack of heated oxygen sensor (Rear) (H02S 12) switch sensor indicates rich

- DTC P0136 indicate output voltage of rear heated oxygen sensor is less than calibratabled

functional window.

« DTC P1137 and P1138 can only be retrieved during KOER self-test when fuel control is

ramped rich and lean and monitored for voltage change on rear heated oxygen sensor.

[Possible Cause]

* Wiring Concerns
« Pinched, shorted, and corroded wiring and pins
¢ Crossed sensor wires

STEP

INSPECTION

1 DTCS P0136 MONITOR REAR HEATED
OXYGEN SENSOR OUTPUT VOLTAGE FOR
ACTIVITY

Are any of the above concerns present?

2 CHECK FOR KOER DTCS P1137 AND
P1138

Key off.

NGS tester connected.

Key on.

Engine at 2,000 rpm for 3 minutes.
Perform KOER self-test.

Check for DTCs.

Are DTCs P1137 or P1138 present?

3 CHECK EXHAUST SYSTEM FOR LEAKS

Note

Any exhaust leaks between the engine and
the end of three way catalytic converter
may cause DTC P0136.

Key off.

Raise vehicle.

Inspect the following:

« Exhaust flanges for leaks

+ Heated oxygen sensor tightening torque

- Check for punctures and cracks in three
way catalytic converter and pipes
leading to them

Are there any exhaust leaks?

Yes

No

Yes

No

Yes

No

- Other Concerns
- Exhaust leaks
- Contaminated or damaged sensor

ACTION

SERVICE as necessary.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Continuous Memory DTCs P0136:
Go to next step.

All others:

Go to step 3.

Go to next step.

Fault may be intermittent.

Intermittent poor connection or component malfunction
(SERVICE or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27.

REPLACE or SERVICE as required.
RESET PCM to completely clear DTCs.

it After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK HEATED OXYGEN SENSOR Yes
HARNESS CIRCUIT FOR SHORT TO

POWER AND GROUND AND PCM GROUND
(BETWEEN PCM AND H02S GROUND

CIRCUIT)

Key off.

Disconnect NGS tester from DLC.

Disconnect PCM. Inspect both ends of

connector for damaged or pushed out pins,

moisture, corrosion and loose pins. Service

as necessary.

Breakout box installed. Leave PCM

disconnected.

Disconnect suspected heated oxygen No

sensor.

Measure resistance between heated

oxygen sensor signal Test Pin and PCM

ground Test Pin at breakout box.

Measure resistance between heated

oxygen sensor signal Test Pin and power

and constant voltage Test Pin at breakout

box.

Measure resistance between heated

oxygen sensor signal Test Pin and ground

Test Pin at breakout box.

* Heated oxygen sensor (Rear)=Test Pin
35

* PCM ground=Test Pin 91

* Ground=Test Pins 24 and 103

» Power=Test Pin 71 and 97

» Constant voltage=Test Pin 90

Is resistance greater than 10,000 ohms?

CHECK RESISTANCE OF HEATED OXYGEN Yes
SENSOR AND HEATED OXYGEN SENSOR
GROUND CIRCUIT

Key off.

Breakout box installed. PCM disconnected.

Disconnect suspected heated oxygen

sensor.

Measure resistance between heated No

oxygen sensor signal Test Pin at breakout

box and heated oxygen sensor vehicle

harness connector. Record readings.

Measure resistance between PCM ground

Test Pin at breakout box and heated

oxygen sensor PCM ground vehicle

harness connector. Record readings.

* Heated oxygen sensor (Rear)=Test Pin
35

¢ PCM ground=Test Pin 91

Is resistance reading less than 5.0

ohms?

CHECK HEATED OXYGEN SENSOR Yes
CIRCUIT RESISTANCE

Key off.

PCM connected to vehicle harness.

Connect suspected heated oxygen sensor
connector.

NGS tester connected.

Key on, engine off.

Access correct heated oxygen sensor PID.

« 02S12PID No

Note

Heated oxygen sensor displayed as
02S12 (Rear) on NGS tester.

* Heated oxygen sensor (Rear)=Test Pin
35
Is voltage greater than 1.5 volts?

ACTION

Go to next step.

SERVICE short circuit in harness.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
0’ After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE open circuit in harness.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
ft After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

Go to step 9.

Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK RESISTANCE OF HEATED OXYGEN Yes
SENSOR GROUND CIRCUIT IN PCM
« Key off.
¢ PCM connected to breakout box. vehicle

harness disconnected from breakout box. No
¢ Measure resistance between Test Pin 35

and Test Pin 91 at breakout box.
« Is resistance reading less than 5.0

ohms?

APPLY 12 VOLTS TO SUSPECT HEATED Yes
OXYGEN SENSOR CIRCUIT
« Key off.
* Heated oxygen sensor (Rear)
disconnected.
« Jumper power to heated oxygen sensor
signal circuit at vehicle harness connector. No
¢ Key on.
« Access heated oxygen sensor PID and
monitor.
« 02S12 PID
« Is PID voltage greater than 1.5 volts?

CHECK FOR OVER VOLTAGE ON HEATED Yes
OXYGEN SENSOR CIRCUIT IN PCM
¢ Keyon.
*« PCM connected to vehicle harness.
« Heated oxygen sensor disconnected.
* Inspect both ends of connect for damaged
or pushed out pins, moisture, corrosion,
loose pins, etc. and service as necessary.
¢ Measure voltage between PCM ground No
Test Pin at heated oxygen sensor vehicle
harness connector and battery negative
post.
* Measure voltage between heated oxygen
sensor signal Test Pin at heated oxygen
sensor vehicle harness connector and
battery negative post.
« Are voltage readings greater than 1.5
volts?

ACTION

REMOVE breakout box.
RECONNECT PCM.
Go to next step.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

REPLACE heated oxygen sensor.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE PCM.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE PCM.

RECONNECT all components.
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

REPLACE heated oxygen sensor.

RECONNECT all components.

RESET PCM to completely clear DTCs.
o- After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0O171 Adaptive fuel control system too lean

P0172  Adaptive fuel control system to rich
P1130 Lack of heated oxygen sensor (Front) (H02S 11) switch adaptive fuel at limit

P1131 Lack of heated oxygen sensor (Front) (H02S 11) switch sensor indicates too lean
P1132 Lack of heated oxygen sensor (Front) (H02S 11) switch sensor indicates too rich

« DTC PO0171 indicates fuel/air ratio is too lean. Fuel trim system is at rich correction limit.

« DTC P0172 indicates fuel/air ratio is too rich. Fuel trim system is at lean correction limit.

« DTC P1130 indicates fuel control system has reached maximum compensation for lean or
rich condition and heated oxygen sensor is not switching.

« DTC P1131 indicates fuel/air ratio is correcting rich for an overly lean condition. Heated
oxygen sensor voltage is less than 0.45 volt.

« DTC P1132 indicates fuel/air ratio is correcting lean for an overly rich condition. Heated
oxygen sensor voltage is greater than 0.45 volt.

DESCRIPTION

[Possible Cause]

Fuel System Induction System

« Excessive fuel pressure « Air leaks after the MAF sensor

« Leaking fuel injector(s) ¢ Vacuum leaks

« Leaking pressure regulator « Restricted air inlet

« Low fuel pressure or running out of fuel « Positive crankcase ventilation (PCV) system
« Contaminated fuel injector(s) « Fuel purge system

* Improperly seated engine oil dipstick
Base Engine

« Oil overfill EGR System

¢« Cam timing ¢ Leaking gasket

« Cylinder compression « Stuck open EGR valve
« Exhaust leaks before or near heated oxygen sensor « Leaking diaphragm
Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.
cr 01-14 BEFORE REPAIR PROCEDURE
cr 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 VISUAL CHECKS Yes SERVICE as necessary.
* Check intake air system for leaks, RESET PCM to completely clear DTCs.
obstructions and damage. kt After Repair Procedure
* Check air cleaner element and air cleaner COMPLETE OBD Il Drive Mode.
housing for blockage. RERUN OBD Test.
» Verify integrity of PCV system.
* Check for vacuum leaks. No Go to next step.
* Are any of the above concerns present?
2 PERFORM KOER SELF-TEST Yes If DTC(s) P1127 is present:
« Key off. Go to DTC(s) charts PROCEED as required.
* NGS tester connected. DTCs P1131 or P1130:
« Disconnect fuel vapor hose from intake Go to next step.
manifold and plug fitting at intake manifold. DTCs P1132 or P1130:
« Start engine and run at 2,000 rpm for 5 Go to step 9.
minutes and retur to idle. No  For Continuous DTCs P1130, P0171, and P0172 Only:

¢« Perform KOER self-test.
¢ Are any heated oxygen sensor DTCs
P1127, P1131 or P1132 present?

Go to step 12.

If DTC(s) P1132 is no longer present:

RECONNECT fuel vapor line.

Check purge solenoid valve DTC (P0443).

All others:

Fault that produced DTC is intermittent.

Check for poor connection or component malfunction
(SERVICE or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

HEATED OXYGEN SENSOR CIRCUIT TEST

(WITH LEAN DTCS)

« Key off.

* NGS tester connected.

« Disconnect suspected heated oxygen
sensor. Inspect for damaged or pushed out
pins, water, corrosion, loose wires. Service
as necessary.

« Key on, engine off.

« Access correct heated oxygen sensor PID.
« 02S11 PID

Note
« If spark occurs, remove jumper and go to
step 7 (check fuse in the heater circuit)

« Jumper heated oxygen sensor signal circuit
to heated oxygen sensor heater power
circuit at heated oxygen sensor vehicle
harness connector.

« Is reading 1.30 volts or greater?

CHECK SIGNAL RETURN CIRCUIT FOR

SHORTS AND OPENS

* Key off.

« Install breakout box. PCM connected.

* Measure resistance between heated
oxygen sensor ground terminal at heated
oxygen sensor vehicle harness connector
and ground Test Pin 91 at breakout box.

* Is resistance reading less than 5.0
ohms?

CHECK HEATED OXYGEN SENOSR

SIGNAL RETURN CIRCUIT IN VEHICLE

HARNESS

« Breakout box installed. PCM disconnected.

* Measure resistance between heated
oxygen sensor ground terminal at heated
oxygen sensor vehicle harness connector
and ground Test Pin 91 at breakout box.

« Is resistance reading less than 5.0
ohms?

CHECK RESISTANCE OF HEATED OXYGEN
SENSOR AND HEATED OXYGEN SENSOR
GROUND CIRCUIT

* Key off.

¢ Disconnect PCM. Inspect both ends of
connector for bent or pushed out pins,
corrosion or other damage. Service as
necessary.

« Install breakout box. Leave PCM
disconnected.

« Disconnected suspected heated oxygen
sensor from harness. Inspect both ends of
connector for damaged or pushed out pins,
moisture, corrosion, loose pins. Service as
required.

*« Measure resistance between suspected
heated oxygen sensor signal Test Pin at
breakout box and heated oxygen sensor
vehicle harness connector. Use pin
assignment below and record reading:

« Heated oxygen sensor (Front)=Test Pin
60

* Heated oxygen sensor ground=Test Pin
91

 Is resistance reading less than 5.0
ohms?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

CHECK heated oxygen sensor ground circuit.
Go to next step.

An open or short to ground exists in vehicle harness or

PCM.
Go to step 6.

REMOVE breakout box.
Go to step 12.

Go to next step.

REMOVE breakout box.
REPLACE PCM.

COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE open circuit.

REMOVE breakout box.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT PCM and heated oxygen sensor.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL FS]

STEP INSPECTION ACTION
7 CHECK HEATED OXYGEN SENSOR Yes Go to next step.
CIRCUIT WIRING HARNESS FOR SHORT
TO GROUND
* Key off. No SERVICE short circuit.
* Breakout box installed. PCM disconnected. REMOVE breakout box.
* Heated oxygen sensor disconnected. RECONNECT PCM and heated oxygen sensor.
* Measure resistance between heated RESET PCM to completely clear DTCs.
oxygen sensor signal Test Pin 60 and Test &m After Repair Procedure
Pins 23, 24, 51, 76, 77,103 and 91 at COMPLETE OBD Il Drive Mode.
breakout box. RERUN OBD Test.
« Is each resistance greater than 10,000
ohms?
8 CHECK HEATED OXYGEN SENSOR FOR Yes REMOVE breakout box.
SHORT TO GROUND OR PCM GROUND RECONNECT heated oxygen sensor.
(BETWEEN PCM AND H02S GROUND REPLACE PCM.
CIRCUIT) COMPLETE OBD Il Drive Mode.
« Key off. RERUN OBD Test.

» Breakout box installed. PCM disconnected.

« Reconnect heated oxygen sensor.

*« Measure resistance between ground and
PCM ground Test Pins and heated oxygen
sensor signal Test Pin at breakout box:

« Heated oxygen sensor (Front)=Test Pin

No REPLACE heated oxygen sensor.
REMOVE breakout box.
RECONNECT PCM.
RESET PCM to completely clear DTCs.

60 1r After Repair Procedure
« Ground=Test Pin 24 and 103 COMPLETE OBD Il Drive Mode.
+ PCM ground=Test Pin 91 RERUN OBD Test.
» Is resistance greater than 10,000 ohms?
9 HEATED OXYGEN SENSOR CIRCUIT Yes Go to step 11.
CHECK (FOR RICH DTCS)
* Key off.

» Disconnect suspected heated oxygen
sensor. Inspect for damage*, or pushed out )
pins, corrosion and loose wires. Service as No A short to power exists.
necessary. Go to next step.

¢ NGS tester connected.

e Access 02511 PID.

* Is reading 0.2 volt or less?

10 CHECK FOR SHORTS TO VOLTAGE Yes REMOVE breakout box.
SOURCE IN HARNESS CIRCUIT REPLACE PCM.
* Key off. COMPLETE OBD Il Drive Mode.
¢ Disconnect NGS tester from DTC. RERUN OBD Test.

» Disconnect suspected sensor.

» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

* Install breakout box. Leave PCM
disconnected.

» Use following list to measure resistance
between appropriate test pins at breakout RESET PCM to completely clear DTCs.
box: U mAfter Repair Procedure

« DTC P1130, P1132=Heated oxygen COMPLETE OBD Il Drive Mode.
sensor (Front) RERUN OBD Test.

Test Pin 60 and Test Pins 71, 93 and 97.
» Is resistance greater than 10,000 ohms?

No REPLACE heated oxygen sensor.
SERVICE short to power.
REMOVE breakout box.
RECONNECT all components.

n CHECK FOR HEATED OXYGEN SENSOR Yes REPLACE heated oxygen sensor.
SIGNAL SHORTED TO HEATED OXYGEN RECONNECT all components.
SENSOR HEATER CIRCUIT IN SENSOR RESET PCM to completely clear DTCs.
* Key off. tr After Repair Procedure
¢ Connect suspected heated oxygen sensor. COMPLETE OBD Il Drive Mode.
¢« NGS tester connected. RERUN OBD Test.

« Key on, engine off.
Note
« Heated oxygen sensor displayed as 02S11
on NGS tester. No RECONNECT all components.

Go to next step.

e Access 02S11 PID.
« Is heated oxygen sensor voltage greater
than 0.45 volt?
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TROUBLESHOOTING [ENGINE CONTROL FS]

STEP INSPECTION ACTION

12 CHECK FUEL PRESSURE Yes Fuel system is capable of required fuel pressure.
* Key off. Go to step 22.
« Install fuel pressure gauge.
« Verify vacuum source to fuel pressure
regulator.
If engine will start:
e Start engine and idle. Record fuel pressure.
* Increase engine speed to 2,500 rpm and
maintain for one minute. Record fuel No Fuel pressure out of specification.
pressure. Go to next step.
No start:
¢ Cycle key on and off several times. Record
fuel pressure.
¢ Is fuel pressure between 210—280 kPa
{2.1—2.9 kgf/lcm2, 30—45 psi}?

13 CHECK PRESSURE REGULATOR Yes PRC solenoid valve power circuit is complete.
CONTROL (PRC) SOLENOID VALVE Go to next step.
POWER CIRCUIT
Symptom Charts have indicated lack of power
during acceleration and/or cruise drive modes.
Possible causes:
« Damaged PRC solenoid valve.

+ Damaged input port or output port No PRC solenoid valve power circuit is not complete.
vacuum lines. SERVICE open in power harness circuit.
« Damaged PRC solenoid valve harness RECONNECT PRC solenoid valve.
circuits. RESET PCM to completely clear DTCs.
« Damaged PCM. cr After Repair Procedure
« Key off. COMPLETE OBD Il Drive Mode.
* PRC solenoid valve disconnected. RERUN OBD Test.

« Key on, engine off.

*« Measure voltage between power circuit at
PRC solenoid valve vehicle harness
connector and battery ground.

« Is voltage greater than 10.5 volts?

14 CHECK PRC SOLENOID VALVE HARNESS Yes PRC solenoid valve circuit is complete.
CIRCUIT RESISTANCE Go to next step.
« Key off.
* PRC solenoid valve disconnected.
+ Disconnect PCM. Inspect for damaged or No PRC solenoid valve circuit lacks continuity.
pushed out pins, corrosion and loose wires. SERVICE open circuit.
Service as necessary. REMOVE breakout box.
« Install breakout box. Leave PCM RECONNECT all components.
disconnected. RESET PCM to completely clear DTCs.
* Measure resistance between Test Pin 19 at ¢? After Repair Procedure
breakout box and PRC solenoid valve COMPLETE OBD Il Drive Mode.
circuit at solenoid vehicle harness RERUN OBD Test.
connector.

¢ |s resistance less than 5.0 ohms?

15 CHECK PRC SOLENOID VALVE CIRCUIT Yes There are no power or ground short circuits to PRC
FOR SHORTS TO POWER AND GROUND solenoid valve.
« Key off. Go to next step.

¢« PRC solenoid valve disconnected.

« Breakout box installed, PCM disconnected.

¢ Disconnect NGS tester from DLC.

¢ Measure resistance between Test Pin 19
and Test Pin 71 and 97 at breakout box.

¢« Measure resistance between Test Pin 19
and Test Pins 24, 77 and 91 at breakout
box.

* Is resistance greater than 10,000 ohms?

No A power or ground short circuit exists in the PRC solenoid
valve harness circuit.
SERVICE short circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
o' After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP INSPECTION ACTION
16 CHECK VACUUM LINE: MANIFOLD Yes Vacuum line is okay.
VACUUM SOURCE TO PRC SOLENOID RECONNECT vacuum line to manifold vacuum source,
VALVE INPUT PORT leave other end of line.
« Key off. Go to next step.
« Disconnect and inspect vacuum line No vacuum line is damaged.

beltwegg malmifqld vtacuum sourc:afand PRC SERVICE or REPLACE damaged vacuum line.
E(l) eEO' Vi.vi inpu vaiuum port tor RESET PCM to completely clear DTCs.
ockage, Kinks or cracs. r After Repair Procedure

* Isvacuum line free of damage? COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
17 CHECK VACUUM SIGNAL: MANIFOLD Yes PRC solenoid valve normally receives manifold vacuum
VACUUM SOURCE TO PRC SOLENOID signal.
VALVE INPUT REMOVE vacuum gauge.
* Key off. RECONNECT all components.
« Connect vacuum gauge at unattached end Go to next step.
of vacuum line.
« Start engine while observing vacuum No REMOVE vacuum gauge.
gauge display. RECONNECT all components.
* Key off. Go to step 38.
¢« Was a vacuum signal present?

18 CHECK VACUUM LINE: FUEL PRESSURE Yes Vacuum line is okay.
REGULATOR TO PRC SOLENOID VALVE RECONNECT vacuum line.
OUTPUT PORT Go to next step.

« Key off.

No Vacuum line is damaged.
SERVICE or REPLACE damaged vacuum line.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

« Disconnect and inspect vacuum line
between fuel pressure regulator and PRC
solenoid valve output vacuum port for
blockage, kinks or cracks.

* Is vacuum line free of damage?

19 CHECK FOR PRC SOLENOID VALVE - Yes PRC solenoid valve is not stuck closed.
VALVE STUCK CLOSED Go to next step.
* Key off.

« Breakout box installed. PCM connected.

¢ Disconnect vacuum line from PRC solenoid
valve to fuel pressure regulator at fuel
pressure regulator. Install vacuum gauge at
unattached end of vacuum line.

e Disconnect vacuum line from intake
manifold vacuum to PRC solenoid valve at

manifold vacuum source. No The PRC solenoid valve is stuck closed.
REPLACE damaged PRC solenoid valve.
Note , _ REMOVE vacuum gauge and pump.
¢« PRC solenoid valve contains normally RECONNECT all components.
open valve. If solenoid is not energized RESET PCM to completely clear DTCs.
while vacuum is applied at input port, tr After Repair Procedure
vacuum signal will normally be allowed to COMPLETE OBD Il Drive Mode.
pass. RERUN OBD Test.

¢ Install vacuum pump at input port of PRC
solenoid valve and apply -27 ------ 33 kPa
{-202------ 247 mmHg, -8 ------ 10 inHg} of
vacuum to PRC solenoid valve while
observing vacuum gauge.

¢ Is vacuum signal indicated by vacuum
gauge?
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STEP
20

21

22

CHECK FOR PRC SOLENOID VALVE

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION
Yes

STUCK OPEN

Key off.

Breakout box installed. PCM connected.
Install vacuum gauge at output port of PRC
solenoid valve.

Vacuum pump installed at input port of
PRC solenoid valve.

Apply -27 ------ 33 kPa {-203------ 247 mmHg,
-8 - 10 inHg} of vacuum to PRC solenoid
valve input port.

Key on.

Momentarily jumper Test Pin 19 to Test Pin
103 at breakout box and observe vacuum
gauge.

No

Note

CHECK PCM CONTROL OF PRC

PRC solenoid valve contains normally
open valve. If solenoid is energized while
vacuum is applied at input port, vacuum
signal will normally not be allowed to pass
because solenoid valve will be closed.

Key off.

Did vacuum gauge reading drop from
-27--—---- 33 kPa {-203------ 247 mmHg, -8 —
-10 inHg} toO------ 3.3 kPa {0------ 25
mmHg, 0------ 1 inHg} when Test Pin 19
was jumpered to Pin 103?

Yes

SOLENOID VALVE

Key off.

Breakout box installed. PCM connected.

Install digital multimeter between Test Pin

19 and Test Pin 71 of breakout box.

Record digital multimeter readings under

following conditions:

« Key on, engine off.

« Engine crank.

« Engine running (More than 10 seconds
after start-up).

No

Note

CHECK SYSTEM ABILITY TO HOLD FUEL

PRC solenoid valve should only be
energized during engine crank for previous
conditions.

Is voltage reading between Pin 19 and
Pin 71 10— 12 V during engine crank and
0—2 V during other conditions?

Yes

PRESSURE

Install fuel pressure gauge.

Cycle key on and off several times.

Verify there are no external leaks (Service

as necessary)

Does fuel pressure remain within 34 kPa

{0.35 kgf/lcm2, 5 psi} of highest reading

after one minute? No

ACTION

PRC solenoid valve Is not stuck open.
REMOVE vacuum gauge and pump.
RECONNECT all component.

Go to next step.

PRC solenoid valve is stuck open.

REPLACE damaged PRC solenoid valve.

REMOVE vacuum gauge and pump.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

PCM is properly controlling the PRC solenoid valve.
REMOVE breakout box.
CHECK and REPLACE pressure regulator.

PCM is not properly controlling PRC solenoid valve.
REMOVE breakout box.

REPLACE PCM.

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

For Continuous DTCs P1130, P0171 and P0172:
Go to step 31.
For No Starts:
Go to step 32.

For Fuel Control DTCs displayed with Misfire DTCs:

Go to step 33.
All other DTCs:
Go to step 34.

Excessive pressure loss.
Go to next step.
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STEP
23

24

25

26

27

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK FUEL PRESSURE LEAKDOWN

Observe all Warnings, Cautions and Notes.
Install fuel pressure tester.

Connect NGS tester.

Key on, engine off.

Access Output Test Mode and active fuel
pump to obtain maximum fuel pressure.
Exit Output Test Mode. Key off.

Verify fuel pressure remains within 34 kPa
{35 kgf/lcm2, 5 psi} of maximum pressure
for 1 minute after turning pump off.

Does fuel pressure remain within 34 kPa
{0.35 kgf/lcm2, 5 psi}?

CHECK PRESSURE REGULATOR
DIAPHRAGM

Key off.

Install fuel pressure tester.

Start and run engine for 10 seconds.

Key off. Wait 10 seconds.

Start and run engine for 10 seconds.

Key off. Remove vacuum hose from fuel
pressure regulator.

Inspect for fuel in vacuum hose or regulator
port.

Is vacuum hose and regulator port free
of fuel?

CHECK FUEL PRESSURE, ENGINE
RUNNING

Key off.

Install fuel pressure tester.

Disconnect vacuum hose at fuel pressure
regulator and plug it.

Drive vehicle with heavy accelerations
while observing fuel pressure gauge
reading.

Does fuel pressure reading hold steady
within 21 kPa {0.21 kgf/cm2, 3 psi}
during test?

CHECK FUEL PRESSURE REGULATOR
RESPONSE TO VACUUM

Key off.

Install fuel pressure tester.

Install vacuum gauge to intake manifold.
Start engine and observe both gauges.
Accelerate and decelerate engine speed to
vary vacuum gauge reading.

Does fuel pressure gauge reading
increase as vacuum gauge reading
decreases, or decrease as vacuum
gauge reading increases?

CHECK VACUUM SUPPLY

Key off.

Install fuel pressure tester.
Disconnect vacuum hose at the fuel
pressure regulator and plug it.

Install hand held vacuum pump to fuel
pressure regulator.

Start engine and let run at idle.
Observe fuel pressure while applying
vacuum.

Does fuel pressure change as vacuum
changes?

ACTION
Yes Go to step 25.

No Go to next step.

Yes Go to step 28.

No REPLACE fuel pressure regulator.
RESET PCM to completely clear DTCs.
Cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes UNPLUG vacuum hose and RECONNECT to fuel
pressure regulator.
Go to next step.

No Go to step 29.

Yes REMOVE vacuum gauge and fuel pressure tester.
Concern is elsewhere.
a-01-01A ENGINE SYMPTOM TROUBLESHOOTING
[FS]

No Go to next step.

Yes SERVICE vacuum system.
UNPLUG vacuum hose and RECONNECT to the
pressure regulator.
RECHECK fuel pressure.

No REPLACE fuel pressure regulator.
RECHECK fuel pressure.
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STEP
28

29

30

31

32

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK FUEL INJECTOR LEAKAGE AND

FLOW

« Verify that flow rate for each fuel injector is
within specification using SST (49 L018
901).

« Is flow rate for each injector within
specification?

CHECK VOLTAGE AT FUEL PUMP VEHICLE

HARNESS CONNECTOR

* Key off.

« Disconnect fuel pump harness connector at
fuel pump. Inspect for damaged or pushed
out pins, corrosion and loose wires. Service
as necessary.

« Key on, engine off.

» Connect a digital multimeter between fuel
pump power circuit and fuel pump ground
circuit at fuel pump vehicle harness
connector (refer to Electrical and Vacuum
Troubleshooting Manual for the correct pin
locations).

» Enter Output Test Mode and active fuel
pump circuit. Record voltage reading.

» Isthe voltage greater than 10.5 volts?

CHECK SUPPLY FUEL LINE FOR

RESTRICTIONS

« Key off.

« Observe Warnings, Cautions and Notes at
beginning of this Pinpoint Test.

« Disconnect supply fuel line at fuel rail and
at fuel pump.

« Inspect supply line for blockage, kinks or
pinching.

¢« Apply 21—34 kPa {0.21—0.35 kgf/cm2,
3—5 psi) regulated shop air to supply line
at fuel rail side supply line.

¢ Does air flow freely through supply line?

CHECK SYSTEM ABILITY TO HOLD FUEL

PRESSURE WITH KEY ON

« Install fuel pressure gauge.

¢ Cycle key on then off three times.

¢ Turn key on and engine off, monitor fuel
pressure gauge.

« Does the fuel pressure remain within 34
kPa {0.35 kgf/cm2, 5 psi} of the highest
reading after 10 seconds?

CHECK ABILITY OF FUEL INJECTOR(S) TO

DELIVER FUEL

« Pressure gauge installed.

* Cycle key three times.

* Monitor pressure gauge while cranking the
engine for at least five seconds.

*« Was there a pressure drop greater than
34 kPa {0.35 kgf/lcm2, 5 psi} while
cranking the engine?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

VERIFY for other leaks.
If none are found, REPLACE fuel pump.
RECHECK fuel pressure.

REPLACE damaged fuel injector.
RECONNECT all components.
RECHECK fuel pressure.

EXIT Output Test Mode.
RECONNECT fuel pump harness connector.
Go to next step.

CHECK ground and power circuit.
SERVICE as necessary.
RECHECK fuel pressure.

Air flows freely.
REPLACE fuel pump.
RECHECK fuel pressure.

SERVICE cause of restriction.
RECHECK fuel pressure.

For Continuous DTCs P1130 and P0171:
Go to step 33.

For DTCs P0172:
Go to step 35.

EEC-V system is not cause of no start.
REMOVE fuel pressure gauge.
™ 01-01A ENGINE SYMPTOM TROUBLESHOOTING
[FS] for future diagnosis.

REMOVE fuel pressure gauge.
Go to next step.
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STEP
33

34

35

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK RESISTANCE OF FUEL
INJECTOR(S) AND HARNESS
« Key off.

Note
¢ This erases Continuous Memory DTCs.

» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

Note

» If misfire DTCs are displayed with fuel
control DTCs, use the misfire DTCs to
determine fuel injector circuits requiring
testing.

* Measure resistance between suspect fuel
injector Test Pin(s) and Test Pin 71/97 at
breakout box using chart below.

Cylinder Test Cylinder Test

Number pin Number pin
1 75 3 74
2 101 4 100

W6U101WDO
¢ |s resistance between 12.0—16.0 ohms?

CHECK RESISTANCE OF FUEL INJECTOR

HARNESS

* Key off.

« Breakout box installed. PCM disconnected.

« Disconnect fuel injector harness connector
at suspect fuel injector.

*« Measure resistance between Test Pin
71/97 at breakout box and power circuit pin
at suspected fuel injector harness
connector.

* Measure resistance between fuel injector
Test Pin(s) at breakout box and Fuel
Injector Signal Pin at fuel injector
connector. (Refer to step 33 for Injector Pin
location.)

* Is each resistance less than 5.0 ohms?

CHECK FUEL INJECTOR HARNESS
CIRCUIT FOR SHORT TO POWER OR
GROUND

* Key off.

* Breakout box installed. PCM disconnected.

« Disconnect suspected fuel injector
harness.

« Measure resistance between the fuel
injector Test Pin(s) (refer to step 33) and
Test Pin 71 or 97, 24 and 103 at breakout
box.

* Measure the resistance between the Fuel
injector Test Pin(s) at the breakout box and
chassis ground.

* Is each resistance greater than 10,000
ohms?

ACTION

Yes Fuel injector and harness resistance is okay.
Go to step 36.

No Go to next step.

Yes Go to next step.

No SERVICE open harness circuit.
REMOVE breakout box.
RECONNECT PCM and all fuel injectors.
RESET PCM to completely clear DTCs.

cr After Repair Procedure

COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes Go to next step.

No SERVICE short circuit.

REMOVE breakout box.

RECONNECT PCM and all fuel injectors.

RESET PCM to completely clear DTCs.
xt After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL FS]

STEP INSPECTION
36 CHECK INJECTOR DRIVER SIGNAL

Note
¢ This test requires standard 12 volt test
lamp.

* Key off.

* Install breakout box.

« Connect test lamp between Test Pin 71/97
and suspected fuel injector Test Pin(s).

Cylinder Test Cylinder Test

Number pin Number pin
1 75 3 74
2 101 4 100
WeU101WD1
Note

« At idle properly operating system will cause
dim glow on test lamp.

« Crank or start engine.
* Does test lamp have a dim glow while
cranking or running engine?

37 FLOW TEST FUEL INJECTOR(S)
« Is leakage and flow within specification?

38 INSPECT INDUCTION SYSTEM FOR AIR
LEAKS
« Inspect following areas for signs of air
leaks:
« Inlet tube(s) from air cleaner to throttle
body.
¢ Gaskets which seal upper and lower
intake manifold.
* Vacuum hoses and lines for cranks and
proper connections.
*« PCV system.
* Are there any sings of leaks or damage?

39 CHECK CYLINDER COMPRESSION

Note

» Use Misfire DTC(s) displayed on prior DTC
retrieval to determine which cylinder to
perform compression.

¢ Check cylinder compression.
er 01-10A COMPRESSION INSPECTION
[FS]
« Are cylinder compression readings
within specification?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

REMOVE breakout box.
RECONNECT PCM.
Go to next step.

No light and/or continuous bright light.
REPLACE PCM

REMOVE breakout box.

COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

DTCs P0171, P1130 and P1131:

Go to next step.

DTCs P0172:

The fault that produced the DTC is intermittent.

Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27
with following data:

SHRTFT1, LONGFT1, PIDs and list of possible causes.
For DTCs P1132:

Go to step 41.

REPLACE fuel injector.

RESET PCM to completely clear DTCs.
ct After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

SERVICE as necessary.

RESET PCM to completely clear DTCs.
&m After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

CONTINUOUS DTCs P0171 or P1130:

Fault that produced DTC is intermittent.

Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27
with following data:

SHORTFT1, LONGFT1, 02S11 PIDs and a list of possible

causes.
DTCs P1131 and P1130:

Go to next step.

For DTCs P1131 and P1130:

Go to next step.

For DTC P1132:

Go to step 41.

Misfire DTCs displayed with fuel control DTCs:
Go to appropriate misfire monitor DTC.

SERVICE as necessary.

RESET PCM to completely clear DTCs.
ir After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP
40

41

42

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK HEATED OXYGEN SENSOR
ABILITY TO GENERATE A VOLTAGE
GREATER THAN 0.5 VOLT

Note

Any vacuum or air leaks can cause DTCs

P1131, and P1130.

Possible cause:

¢ Leaking vacuum actuators.

* Engine sealing (Intake and IAC).

« EGR system (valve).

¢ PCV system (hose and valve).

* Unmetered air leaks between throttle
body and MAF sensor assembly.

¢ Silicone contaminated heated oxygen
sensor.

Key off.

Inspect heated oxygen sensor harness for

chafing, burned out wires or other damage

and service as necessary.

Disconnect suspected heated oxygen

sensor from vehicle harness.

Connect digital multimeter to heated

oxygen sensor signal and heated oxygen

sensor ground or heated oxygen sensor

ground at sensor connector.

Run engine at 2,000 rpm for three minutes.

Rerun KOER Self-Test and monitor heated

oxygen sensor voltage.

Is voltage greater than 0.5 volt during or

at the end of self-test?

ATTEMPT TO GENERATE DTC P1131

Key off.

Disconnect heated oxygen sensor.
Jumper heated oxygen sensor signal at
heated oxygen sensor harness vehicle
connector to battery negative post.
Activate Key On Engine Running (KOER)
self-test.

Are DTCs P1131 present?

HEATED OXYGEN SENSOR CHECK

Key off.

Disconnect suspected heated oxygen
sensor.

Connect digital multimeter to heated
oxygen sensor signal circuit and heated
oxygen sensor ground at sensor connector.
Disconnect vacuum hose from vacuum
tree.

Start engine and run at 2,000 rpm.

Does voltage reading indicate less than
0.4 volt within 30 seconds?

Yes

No

Yes

No

Yes

No

ACTION
Go to step 43.

REPLACE heated oxygen sensor.
RESET PCM to completely clear DTCs.

o- After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

REMOVE jumper.
Go to next step.

REMOVE jumper.

RECONNECT heated oxygen sensor.

DISCONNECT PCM.

INSPECT both ends of connector for damaged or pushed
out pins, moisture, corrosion, loose pins and SERVICE as
necessary.

If okay, REPLACE PCM.

RERUN KOER Self-test.

RECONNECT vacuum hose and heated oxygen sensor.
Go to next step.

REPLACE heated oxygen sensor.

RECONNECT vacuum hose.

RESET PCM to completely clear DTCs.
inr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP
43

44

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

MONITOR HEATED OXYGEN SENSOR (PID)
FOR PROPER SWITCHING

« Key on, engine running.

« Engine at operating temperature.

* Connect NGS tester.

Note
« Heated oxygen sensor PID displayed as
02S on NGS tester.

« Access PID of suspected heated oxygen
sensor.
« 02511

* Monitor PID while wiggling, bending, and
shaking small sections of harness from
PCM to heated oxygen sensor.

« Did heated oxygen sensor voltage stay
high (greater than 0.45 volt) or low (less
than 0.45 volt)?

TEST DRIVE WHILE MONITORING HEATED
OXYGEN SENSOR PID FOR PROPER
SWITCHING

Note
« This test step requires an observer to
monitor PID for proper operation.

* NGS tester connected.

*« While observer views heated oxygen
sensor PID, test drive vehicle under
different road conditions in attempt to
simulate original fault.

« Does heated oxygen sensor appear to
switch properly?

Yes

No

Yes

No

ACTION

ISOLATE cause of lack of heated oxygen sensor

switching. Service harness or connector.

RESET PCM to completely clear DTCs.

xt After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

UNABLE to duplicate fault.
RESET PCM to completely clear DTCs.
xt After Repair Procedure

Testing complete at this time.

REPLACE heated oxygen sensor.
RESET PCM to completely clear DTCs.

xt After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL FS]

KOEO P0230 Fuel pump primary circuit malfunction
DTC
DESCRIPTION < DTC P0230 indicates a fuel pump circuit failure
[Possible Cause]
« Damaged Fuel Pump Relay * Open or shorted circuit
« Damaged PCM
STEP INSPECTION ACTION
1 CHECK FOR POWER TO FUEL PUMP Yes Go to next step.
RELAY

 Disconnect the fuel pump relay.

* Key on, engine off.

* Measure voltage between power circuit at
the fuel pump relay vehicle harness
connector and chassis ground.

* Is voltage greater than 10.5 volts?

No SERVICE open in power circuit between ignition switch
and fuel pump relay.
RECONNECT fuel pump relay.
RERUN OBD Test.

2 CHECK FUEL PUMP RELAY Yes Go to next step.
* Is fuel pump relay okay? No REPLACE fuel pump relay.
RERUN OBD Test.
3 CHECK FUEL PUMP CIRCUIT FOR SHORT Yes Go to next step.
TO POWER
* Key off.

» Disconnect fuel pump relay.
» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,

etc. Service as necessary. No SERVICE short to power.
¢ Install breakout box. Leave PCM REMOVE breakout box.
disconnected. RECONNECT all components.
* Key on, engine off. RERUN OBD Test.

» Measure voltage between appropriate Test
Pin at breakout box and chassis ground.
¢ With immobilizer system=Test Pin 70
* Without immobilizer system=Test Pin 80
* Is voltage less than 1.0 volt?

4 CHECK FUEL PUMP CIRCUIT FOR SHORT Yes Go to next step.
TO GROUND
* Key off.
e Disconnect NGS tester from DLC.
e Breakout box installed. PCM disconnected.

« Disconnect fuel pump relay. No SERVICE short circuit.
+ Measure resistance between appropriate REMOVE breakout box.
Test Pin and Test Pins 51 or 103 and 91 at RECONNECT all components.

breakout box. RERUN OBD Test.

¢ With immobilizer system=Test Pin 70
« Without immobilizer system=Test Pin 80
* |Is resistance greater than 10,000 ohms?

5 CHECK FUEL PUMP CIRCUIT CONTINUITY Yes REPLACE PCM.
« Key off. RECONNECT all components.
« Breakout box installed, PCM disconnected. RERUN OBD Test.
« Disconnect fuel pump relay.
* Measure resistance between Fuel Pump

circuit at fuel pump relay vehicle harness No SERVICE open circuit.
connector and appropriate Test Pin at REMOVE breakout box.
breakout box. RECONNECT all components.
¢ With immobilizer system=Test Pin 70 RERUN OBD Test.

* Without immobilizer system=Test Pin 80
¢ |s resistance less than 5.0 ohms?
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0300 Random misfire detected
P0301 Cylinder No.1 misfire detected
P0302 Cylinder No.2 misfire detected
P0303 Cylinder No.3 misfire detected
P0304 Cylinder No.4 misfire detected
« DTC P0300 indicates multiple cylinders misfiring or Camshaft Position (CMP) sensor
DESCRIPTION failure resulting in cylinder misfire
« DTCs P0301, P0302, P0303 or P0304 indicate specific cylinder misfiring
[Possible Cause]
¢ Ignition system « Purge solenoid valve
¢ Fuel injection * Base engine
¢ Fuel pressure ¢ Running out of fuel

» Evaporative Emission System

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

* Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.

0- 01-14 BEFORE REPAIR PROCEDURE
D- 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 CHECK POSSIBLE CAUSES TO MISFIRE Yes OBD Il system okay.
RESET PCM to completely clear DTCs.
Note cr After Repair Procedure
¢ Running out of fuel may turn on the MIL RETURN vehicle to customer.
and possibly store Continuous Misfire DTC.
No Go to next step.
* Has vehicle recently run out of fuel?

2 CHECK FOR OTHER NON-MISFIRE Yes ADDRESS next Continuous DTC.
CONTINUOUS MEMORY DTCS DISREGARD Misfire DTC at this time.
Check for other non-misfire Continuous Go to DTC charts and PROCEED as required.
Memory DTCs which could cause the Misfire
DTC.

Possible causes:
« CMP sensor
« Ignition coil primary circuit No Go to next step.
* Knock sensor
* Are other non-misfire Continuous
Memory DTCs present?

3 CHECK FOR ON-DEMAND SELF-TEST Yes Go to DTC charts and PROCEED as required.
DTCS
Note
¢« Check for any Key On Engine Off (KOEO)

DTCs, which could cause the misfire DTC. No CHECK spark plugs and secondary wires.
If okay, go to next step.
* Perform KOEO self-tests.
¢« Are any DTCs presented?
4 CHECK FOR OTHER KEY ON ENGINE Yes If DTCs P1131 is present:
RUNNING (KOER) DTCS Go to next step.
All others:
Note Go to DTC charts and PROCEED as required.
¢ Check for any KOER DTCs which could
cause misfire DTCs.
No Go to next step.

« Are any KOER DTCs displayed on NGS
tester?
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TROUBLESHOOTING [ENGINE CONTROL FS]

STEP INSPECTION ACTION
CHECK RESISTANCE OF INJECTOR(S) Yes Fuel injector and harness resistance is okay.
AND HARNESS Go to next step.
« Key off.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires etc.
Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

* Measure resistance between suspect fuel
injector test pin and Test Pin 71 or 97 atthe
breakout box.

¢ Isthe resistance between 12.0—16.0
ohms?

CHECK INJECTOR DRIVER SIGNAL Yes Go to next step.

No Go to step 35 of pinpoint test for DTC P0171, P0172,
P1130, P1131, P1132 step 35 to diagnose fuel injectors.

Note

* Requires a standard 12 volt test lamp. A
properly operating system will slow dim
glow on Test Lamp.

« Key off.

« Breakout box installed.

¢« Connect PCM to breakout box.

¢« Connect Test Lamp between Test Pin 71 or
97 and suspect injector Test Pin.

Cylinder Test Cylinder Test
Number pin Number pin
1 75 3 74
No No light or bright light.
2 101 4 100 REPLACE PCM.
REMOVE breakout box.
COMPLETE OBD Il Drive Mode.
* Start engine. RERUN OBD Test.
* Does test lamp emit dim glow while
engine is running?

CHECK FUEL PRESSURE Yes Go to next step.
« Key off.
« Install fuel pressure gauge.
e Start and run engine at idle. Record fuel
pressure.
» Increase engine speed to 2,500 rpm and No CHECK fuel system.
maintain for one minute. Note and compare
fuel pressure.
¢ Is fuel pressure between 210—310 kPa
{2.1—3.1 kgf/lcm2, 31—46 psi}?

CHECK ABILITY OF FUEL SYSTEM TO Yes Go to next step.

HOLD FUEL PRESSURE

« Start and run engine at idle. Note fuel
pressure.

¢ Increase engine speed to 2,500 rpm and
maintain for one minute.

« Visually check for fuel leaking at injector
O-ring, fuel pressure regulator and fuel
lines to fuel charging assembly. Service as
necessary.

¢ Turn engine off.

« Key on, engine off.

« Does fuel pressure remain at
specification within 16.5 kPa {0.16
kgf/lcm2, 5 psi} for 60 seconds?

W6U101W D2

No CHECK Fuel Delivery System is at fault.
tro0l-14 FUEL INJECTOR INSPECTION, Fuel
Leakage Test [FS]
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STEP

10

12

13

14

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK FUEL INJECTOR FOR FLOW AND

LEAKAGE

« Verify flow rate for each fuel injector is
within specification using SST (49 L018
901).

« Is flow rate for each fuel Injector within
specification?

Yes

No

CHECK VACUUM SYSTEM Yes
« Inspect all vacuum lines for damage, or N
. . : o]
pinched lines, cracks, proper routing and
assembly.
« Is the vehicle vacuum system okay?

CHECK EVAPORATIVE EMISSION SYSTEM Yes
Misfire Monitor can be influenced by

Evaporative Emission System. Steps 11— 14

will diagnose Evaporative Emission System.

* Check charcoal canister for fuel saturation.

« Is there excess amount of liquid fuel

present in charcoal canister.

CHECK VACUUM IN EVAPORATIVE

EMISSION SYSTEM

¢ Check for blockage/restriction or cut hoses
between engine vacuum port and charcoal
canister.

¢ Check for blockage in fuel tank vent
system.

¢ Is there fault indicated?

CHECK PURGE SOLENOID VALVE

This step will verify the mechanical integrity of

purge solenoid valve. Solenoid and circuit

have been checked electrically and reported

during KOEO self-test.

« Key off.

« Disconnect purge solenoid valve.

¢ Connect 12 volt DC power source to
solenoid.

No

Yes

No

Yes

Caution No
¢ Must be observed for proper pin
orientation.

« Connect positive power source to power
circuit and negative lead to purge solenoid
valve circuit at purge solenoid valve
harness connector.

« Apply 53 kPa {407 mmHg, 16 inHg) of
vacuum to manifold side of purge solenoid
valve. Apply power source.

¢ Does solenoid open and pass air freely?

CHECK FOR BASE ENGINE CONCERNS
The purpose of this step is to determine if
there are any base engine concerns that may
have caused the misfire DTC or drive
concern.
Perform the following tests in order to evaluate
base engine integrity.
« Perfom engine compression test.
« Perform dynamic valve train analysis. No
« Check positive crankcase ventilation

system.
¢ Check possible leakage points.

zr 01-10A COMPRESSION INSPECTION

[FS]

* Is any service required?

Yes

ACTION

Fuel delivery system is not likely to have caused misfire
DTC.
Go to next step.

REPLACE or CLEAN inoperative fuel injector(s) as
required.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE the vacuum system.

RESET PCM to completely clear DTCs.
a- After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE charcoal canister.

RESET PCM to completely clear DTCs.
a After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE damaged vacuum hoses or REMOVE
blockage/restrictions.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

Evaporative system is functioning properly.
Go to next step for base engine concerns.

REPLACE purge solenoid valve.
RESET PCM to completely clear DTCs.

Xr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE as necessary.

RESET PCM to completely clear DTCs.
tnr After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

Cause of Misfire DTC is intermittent and diagnosis will be
in Ignition System. Check intermittent poor connection or
component malfunction (SERVICE or REPLACE as
necessary).

E? 01-18 IGNITION SYSTEM INSPECTION
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0320 Ignition engine speed input circuit malfunction
DESCRIPTION » Two succesive Profile Ignition Pickup (PIP) pulses occurred resulting in an engine misfire
or stall
[Possible Cause]
« Loose wires/connectors * On-board transmitter (2-way radio)
» Arcing secondary ignition components
STEP INSPECTION ACTION
1 CHECK FOLLOWING COMPONENTS Yes SERVICE as necessatry.
« Loose wires/connectors. RERUN OBD Test.
. Arc_ing _secondary ignition components No For No starts:
(coil, wires, plugs, etc.). _ Go to ENGINE SYMPTOM TROUBLESHOOTING No.5.
* On-board transmitter (2-way radio). For Intermittent faults:
* Are any of the above present? Verify all Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.
2-way radio installation instructions All others:
regarding routing of antenna and power Loss of Pug
lead. REPLACE PCM.
DTC P0325 Knock sensor circuit malfunction
DESCRIPTION « DTC P0325 indicates misfire of spark knock system failed.
[Possible Cause]
« PCM not receiving signal at high altitude « Damaged knock sensor
¢ Open or short in harness « Damaged PCM
STEP INSPECTION ACTION
1 CHECK KNOCK SENSOR VOLTAGE Yes Go to next step.
* Key off.
» Disconnect PCM. Inspect for damage or
pushed out pins, corrosion and loose wires. No Less than 2.2 volts:
Service as necessary. Go to step 4.
* Install breakout box. Greater than 2.6 volts:
» Key on, engine running. Go to step 6.

* Read DC voltage between terminal 57 and
77 or 103 at the breakout box.
* Is reading between 2.2 and 2.6 volts?

2 CHECK FOR INTERMITTENT CIRCUIT Yes ISOLATE fault and service as required.
FAULT RECONNECT PCM.
« Key on. RESET PCM to completely clear DTCs.
« While viewing voltmeter, grasp vehicle r After Repair Procedure
harness as close to knock sensor as COMPLETE OBD II Drive Mode.
possible. Shake and bend small section of RERUN OBD Test.

harness from knock sensor to PCM.
e Tap PCM and knock sensor connectors if

possible. No Go to next step.
¢ Is knock sensor reading changing?
3 CHECK FOR VOLTAGE INCREASE Yes REPLACE PCM.
* Key off. RECONNECT all components.
¢ PCM disconnected. RESET PCM to completely clear DTCs.
* Connect NGS tester. I'r After Repair Procedure
¢ Start and run engine. COMPLETE OBD II Drive Mode.
« Monitor voltage on AC setting at idle and at RERUN OBD Test.
3,000 rpm between suspect knock sensor
and ground. No Go to next step.

+« Does AC voltage reading increase?
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION
CHECK RESISTANCE OF KNOCK SENSOR
CIRCUIT
- Key off.

Breakout box installed. PCM disconnected.
Disconnect knock sensor.

Measure resistance of knock sensor signal
circuit between Test Pin 57 at breakout box
and same signal pin at vehicle harness
connector.

Where applicable, measure resistance
between Test Pin 24 at breakout box and
shield pin at vehicle harness connector.

Is resistance less than 5.0 ohms?

CHECK KNOCK SENSOR CIRCUIT SHORT
TO GROUND

Key off.

Breakout box installed. PCM disconnected.
Knock sensor disconnected.

Measure resistance between Test Pin 57
and Test Pins 77 or 103 at breakout box
and chassis ground.

Is resistance greater than 10,000 ohms?

CHECK KNOCK SENSOR CIRCUIT SHORT
TO POWER

Key off.

Breakout box installed.

Knock sensor disconnected.

Key on, engine off.

Measure voltage between Test Pin 57 and
Test Pins 77 or 103 at the breakout box.
Is voltage less than 0.5 volts?

CHECK RESISTANCE OF KNOCK SENSOR

Key off.

Disconnect PCM from breakout box.
Knock sensor connected.

Measure resistance between Test Pin 57
and ground at breakout box.

Is resistance greater than 5.11
megaohm?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE open circuit.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE knock sensor.

RECONNECT all components.

RESET PCM to completely clear DTCs.
«r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

SERVICE short circuit.

RECONNECT all components.

RESET PCM to completely clear DTCs.
i+ After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE PCM.

RECONNECT all components.

RESET PCM to completely clear DTCs.
.+ After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

SERVICE short to ground.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

REPLACE knock sensor.

RECONNECT all components.

RESET PCM to completely clear DTCs.
i+ After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE PCM.

RECONNECT all components.

RESET PCM to completely clear DTCs.
Sr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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DTC

DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL FS]

P0340

failure

[Possible Cause]

*« CMP sensor circuit open

¢« CMP sensor circuit shorted to ground
¢ CMP sensor circuit shorted to power
¢ CMP senosr ground open

STEP
1

INSPECTION

START ENGINE

Start engine.
Will engine start?

CLEAR AND ATTEMPT TO RE-GENERATE
DTC P0340

RESET PCM to completely clear DTCs.

cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

Start engine.

Increase rpm to greater than 1,500 rpm for
10 seconds. Repeat two times.

Key off.

Retrieve all Continuous Memory DTCs.

Is DTC P0340 present?

CHECK POWER CIRCUIT TO CMP SENSOR

Key off.

Disconnect CMP sensor.

Key on, engine off.

Measure voltage between power circuit at
CMP vehicle harness connector and
battery negative post.

Is voltage greater than 10.5 volts?

CHECK GROUND CIRCUIT TO CMP
SENSOR

Key off.

CMP sensor disconnected.

Measure resistance between ground circuit
at CMP sensor harness connector and
battery negative post.

Is resistance less than 5.0 ohms?

CHECK CONTINUITY TO PCM

Key off.

CMP sensor disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box.

Measure resistance between signal circuit
at CMP sensor vehicle harness connector
and CMP Test Pin at breakout box.

¢ CMP sensor terminal A - Test Pin 85

¢ CMP sensor terminal B - Test Pin 87
Are resistance measurements less than
5.0 ohms?

CHECK CMP SIGNAL CIRCUIT FOR SHORT
TO POWER

Key off.

CMP sensor disconnected.

Breakout box installed.

Key on, engine off.

Measure voltage between CMP Test Pin 85
and Test Pins 51 and 103 at breakout box.
Is voltage less than 1.0 volt?

CMP sensor circuit malfunction

Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

« DTC P0340 indicates that self-test has detected Camshaft Position (CMP) sensor circuit

* Power circuit open
« Damaged CMP sensor
« Damaged PCM

ACTION
Go to next Step.

DTC P0340 is not the cause of no start condition.
Go to ENGINE SYMPTOM TROUBLESHOOTING No.5.

Go to next step.

The fault that produced DTC P0340 is intermittent.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.

Go to next step.

SERVICE open in CMP sensor power circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE open in CMP sensor ground circuit.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

SERVICE CMP circuit for short to power.
REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION ACTION

CHECK CMP SIGNAL CIRCUIT FOR SHORT Yes Go to next step.
TO GND OR PCM GROUND (BETWEEN
PCM AND CMP SENSOR GROUND

CIRCUIT)

* Key off. ) No SERVICE CMP signal circuit for short to ground or PCM
* Breakout box installed. ground.

« CMP sensor disconnected. REMOVE breakout box.

« Disconnect NGS tester from DLC. RECONNECT all components.

* Measure resistance between Test Pin 85 RERUN OBD Test.

and Test Pins 51, 103 and 91.
« Is each resistance greater than 10,000

ohms?
CHECK FOR SHORTS IN PCM Yes Go to next step.
* Key off.
» CMP sensor disconnected.
» Breakout box installed. No REPLACE PCM.
+ Measure resistance between Test Pin 85 REMOVE breakout box.
and Test Pins 51, 103, 71, 97, 91 at RECONNECT all components.
breakout box. RERUN OBD Test.
* |Is each resistance greater than 500
ohms?
CHECK CMP SENSOR OUTPUT Yes REPLACE PCM.
* Key off. REMOVE breakout box.
« Breakout box installed. PCM connected. RECONNECT all components.
* Reconnect CMP sensor. RERUN OBD Test.
¢ Setvoltmeter to AC (to monitor less than
5.0 volts).

No REPLACE CMP sensor.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

* Measure voltage between Test Pin 85 and
Test Pins 51 and 103 at breakout box while
running engine at varying rpm.

« Does AC voltage vary greater than 0.1
volt AC?
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0400

DESCRIPTION .

[Possible Cause]

« Damaged EGR valve

« Damaged EGR boost sensor

« Damaged EGR boost solenoid valve
¢ Restriction in exhaust system

STEP INSPECTION

1 OUTPUT ALL DTCS
» Verify EGR boost solenoid valve
connection and repair as necessary.
* Output all continuous memory, KOEO and

KOER self-test DTCs.

Sy01-01A ENGINE ON-BOARD
DIAGNOSIS [FS], Rettieving DTCs
Procedure

* Are any other DTCs displayed on NGS
tester?

2 CHECK FOR UNMETERED AIR LEAKS
« Carefully inspect following areas for
potential air leaks:
¢ Hoses connecting to MAF sensor
assembly.
* Hoses connecting to throttle body.
« Intake manifold gasket leaks.
« Positive crankcase ventilation (PCV)
disconnected.
* Vacuum lines disconnected.
« Improperly seated engine oil dipstick
and tube.
« Exhaust leaks at flanges and gaskets.
* Are there any air leaks?

3 CHECK CYLINDER COMPRESSION
* Check cylinder compression.
0- 01-10A COMPRESSION INSPECTION
[FS]
* Are cylinder compression readings
within specification?

4 CHECK OPERATION OF EGR VALVE
» Key on and listen for initialization noise
(clicks) of EGR valve by using screwdriver
or soundscope.

Note

* EGR valve initialization is closing action of
valve observed before and after engine is
started, and when engine is stopped.

¢« Does EGR valve initialization noise
heard?

5 CHECK POWER CIRCUIT TO EGR VALVE

* Key off.

* EGR valve disconnected.

* Key on, engine off.

* Measure voltage between power circuit
and chassis ground at EGR valve vehicle
harness connector.

¢ Is EGR valve power voltage greater than
10.5 volts?

6 CHECK RESISTANCE OF EGR VALVE
« Key off.
« EGR valve disconnected.
¢ Measure resistance of EGR valve coils.
¢ Is each resistance approximately 22
ohms?

EGR flow malfunction
DTC P0400 indicates an EGR valve/flow failure

Yes

No

Yes

No

Yes
No

Yes

No

Yes

No

Yes
No

Damaged PCM
Damaged harness connector
Damaged harness

ACTION
Go to DTC charts and PROCEED as required.

Go to next step.

Air leaks located.

SERVICE source of air leak.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

Go to next step.

SERVICE as necessary.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

Go to step 9.

Go to next step.

Go to next step.

SERVICE open in EGR valve power circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.
vt After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

REPLACE EGR valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
a- After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP

10

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK EGR VALVE CIRCUIT CONTINUITY

*  Key off.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

¢« Measure resistance between EGR valve
Test Pin at the breakout box and EGR
valve vehicle harness connector. Record
readings.

Test pin EGR valve terminal
68 E
72 A
46 B
56 F

W6U101WD3
¢ |Is each resistance less than 5.0 ohms?

CHECK EGR VALVE CIRCUIT FOR SHORT

TO POWER AND SHORT TO GROUND

« Key off.

< EGR valve disconnected.

« Breakout box installed.

¢ Measure resistance between Test Pins 46,
56, 68, 72 and Test Pins 71, 97 and 90 at
breakout box.

« Measure resistance between Test Pins 46,
56, 68, 72 and Test Pins 51,103 and 91 at
breakout box.

* Is each resistance greater than 10,000
ohms?

CHECK POWER CIRCUIT TO EGR BOOST

SOLENOID VALVE

* Key off.

* EGR boost solenoid valve disconnected.

« Key on, engine off.

« Measure voltage between power circuit
and chassis ground at EGR boost solenoid
valve vehicle harness connector.

¢ Is EGR boost solenoid valve power
circuit voltage greater than 10.5 volts?

CHECK RESISTANCE OF EGR BOOST

SOLENOID VALVE

* Key off.

« EGR boost solenoid valve disconnected.

¢ Measure EGR boost solenoid valve
resistance.

¢ |s resistance between 30 and 70 ohms?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT CONTINUITY
* Key off.

« EGR boost solenoid valve disconnected.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,

etc. Service as necessary.

¢ Install breakout box.

¢ Measure resistance between Test Pin 98 at
breakout box and EGR boost solenoid
valve circuit at vehicle harness connector.

* Is resistance less than 5.0 onms?

ACTION

Yes Go to next step.

No SERVICE open in EGR valve harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
3 After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes REPLACE EGR valve.
REMOVE breakout box.
RECONNECT all components.

RESET PCM to completely clear DTCs.
or After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

No SERVICE short in EGR valve harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes Go to next step.

No SERVICE open in EGR boost solenoid valve power circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes Go to next step.

No REPLACE EGR boost solenoid valve.
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes Go to next step.
No SERVICE open in EGR boost solenoid valve harness
circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP
12

13

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK EGR BOOST SOLENOID VALVE

CIRCUIT FOR SHORT TO POWER AND

SHORT TO GROUND

« EGR boost solenoid valve disconnected.

¢ Breakout box installed.

¢ Measure resistance between Test Pin 98
and Test Pins 71, 97 and 90 at breakout
box.

¢ Measure the resistance between Test Pin
98 and Test Pins 51, 103 and 91 at
breakout box.

« Is each resistance greater than 10,000
ohms?

CHECK OPERATION OF EGR BOOST

SOLENOID VALVE

« Key off.

« Breakout box installed. PCM connected.

« Disconnect vacuum line from EGR boost
sensor solenoid valve to intake manifold
vacuum at solenoid valve.

¢ Install vacuum pump at input port of EGR
boost solenoid valve and apply-27------ 30
kPa {-203------ 247 mmHg, -8 ------ 10 inHg}
of vacuum.

« Disconnect vacuum line from EGR boost
solenoid valve to EGR boost sensor at
sensor. Inspect vacuum line for damage,
service as necessary.

« Install vacuum gauge at unattached end of

vacuum line.

* Key on.

¢ Jumper Test Pin 98 to ground at breakout
box and observe vacuum gauge. Remove
jumper.

* Apply-27---- 30 kPa {-203------ 247 mmHg,

-8 - 10 inHg} of vacuum to EGR boost
sensor solenoid valve once again.
¢ Again jumper Test Pin 98 to ground at

breakout box and observe vacuum gauge.

Remove jumper.

* Key off.

¢« Was vacuum signal indicated at any
time by vacuum gauge?

Yes

No

Yes

No

ACTION

REMOVE breakout box.
RECONNECT all components.
Go to next step.

SERVICE short in EGR boost solenoid valve harness
circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

The fault that produced DTC P0400 is intermittent, and
cannot be identified at this time.

REMOVE vacuum pump and gauge.

RECONNECT all vacuum lines.

Intermittent poor connection or component malfunction.
(SERVICE or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27.

REPLACE damaged EGR boost solenoid valve.
REMOVE breakout box.
REMOVE vacuum gauge and vacuum pump.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0420  Catalyst efficiency below threshold (Except California)
P0421 Catalyst efficiency below threshold (California)
DESCRIPTION + DTCs P0420, P0421 indicate catalyst system efficiency is below acceptable threshold
[Possible Cause]
« Use of leaded fuel « Fuel pressure too high
» Oil contamination « Damaged exhaust system pipe
¢ Cylinder misfiring « Damaged exhaust manifold
» Damaged heated oxygen sensor « Damaged silencer/tailpipe component
« Damaged ECT sensor « Damaged catalytic converter
» Downstream heated oxygen sensor wires improperly
connected
Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following
warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames

away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER

REPAIR PROCEDURE” described in this manual.
Xr01-14 BEFORE REPAIR PROCEDURE
D- 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 CHECK FOR MISFIRE MONITOR DTC Yes Go to pinpoint test for misfire DTCs.

Note

« Complete the spark timing check in OBD
Test before proceeding with this step.
Spark timing retarded below specification
may increase exhaust gas temperature and
decrease catalyst efficiency overtime.

03-01-17 IGNITION SYSTEM
INSPECTION
Note
Be sure customer has not:
* Refueled vehicle with leaded gasoline.
« Experienced excessive oil consumption.

Note o ) No Go to next step.
« Internal deterioration of catalytic converter

is usually caused by abnormal engine
operation upstream of catalyst. Events that
may produce higher than normal
temperature in catalyst are particularly
suspect. For example, misfiring can cause
higher than normal catalyst operating
temperature higher than normal.

« Key on, engine off.

« Retrieve and record all Continuous Memory
DTCs.

« Were any of following misfire monitor
DTCs recorded: P0300, P0301, P0302,
P0303 and P03047
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK FOR HEATED OXYGEN SENSOR
MONITOR DTC

Note

* Incorrect heated oxygen sensor signal
input (e.g. rich/lean input signal when
engine is operating under lean/rich
conditions) may cause an abnormal
temperature increase in catalyst.

Note

« Non-California applications will not have
active Heated Oxygen Sensor Monitor. As
result, Catalyst Efficiency Monitor DTC can
be generated for rear heated oxygen
sensor concern. To check for heated
oxygen sensor concerns, go to heated
oxygen sensor inspection. If any
repairactions are necessary procedure, run
KOER self-test to verify repair. If repair
actions are not necessary, go to step 3.

« Were any of following heated oxygen
sensor monitor DTCs recorded in step
1: P01367?

CHECK FOR ECT SENSOR DTCS

Note

*« ECT sensor DTCs can indicate that
thermostat is not operating correctly or that
engine coolant level is not filled to
specifications. Resulting in above normal
operating temperatures.

« Were any of following ECT sensor DTCs
recorded: P0117, P0118, P0125 and
P1117?

CHECK FOR ANY OTHER DTCS
« Were any other DTCs recorded in step
1?

CHECK DOWNSTREAM HEATED OXYGEN
SENSOR WIRING AND PCM
CONNECTIONS

Note

« If of downstream heated oxygen sensor
continuous are interchanged or crossed,
Catalyst Efficiency Monitor Test will fail.

« Inspect wiring of each rear heated oxygen
sensor for proper routing and connection.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires,
etc. Service as necessary.

« Are there any wiring or connection
concerns?

Yes

No

Yes

No

Yes
No

Yes

No

ACTION
Go to appropriate DTC test.

Go to next step.

Go to appropriate DTC test.

Go to next step.

Go to appropriate DTC test.
Go to next step.

SERVICE any wiring or connection concerns.
For PCM pin concerns, REPLACE PCM.
RECONNECT all components.

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

No PCM root causes related to DTCs or symptoms.
Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL FSj

INSPECTION

CHECK CATALYST MONITOR OPERATION

« Key off.

*« NGS tester connected.

« Key on, engine on.

* Select PID/DATA MONITOR AND
RECORD and monitor 02S11 and 02S12
PIDs.

« Drive the vehicle for approximately 10 min.
at 64—96 km/h {40— 60 mph}.

» Allow vehicle to idle in Neutral or Park.

* Maintain idle engine speed.

* Record PID/DATA and count inversion
times of 02S11 and 02S12.

¢ Calculate devide 02S11 by 02S12.

* Isratio of 02S11 and 02S12 greater than
2.0?

CHECK FUEL PRESSURE

Note

« Fuel pressures above specification may
produce abnormally rich air/fuel mixture.
Rich air/fuel mixture may cause higher than
normal catalyst operating temperatures.

« Key off.

« Inspection vacuum hose going to fuel
pressure regulator for proper installation,
cracks, etc. Service as necessary.

« Install fuel pressure gauge.

« Verify vacuum source to fuel pressure
regulator.

« Start and run engine at idle. Record fuel
pressure.

* Increase engine speed to 2,500 rpm and
maintain for one minute. Record fuel
pressure.

¢ Is fuel pressure between 210—310 kPa
{2.2—3.1 kgf/lcm2, 31—46 psi}?

CHECK FOR OBVIOUS LEAK SOURCES IN
EXHAUST SYSTEM

Note

« Catalyst in series with leaking exhaust
system, it can cause Catalyst Efficiency
Monitor Test to fail.

* Key off.

« Inspect following for leaks, cracks, loose
connections or punctures:
* Exhaust manifold
« Front exhaust pipe
« Rear exhaust pipe
¢ Silencer/tailpipe component

« Are above components free of cracks
and punctures, etc.?

CHECK FOR OBVIOUS RESTRICTIONS IN

EXHAUST SYSTEM

* Inspect following for dents, areas of
collapsed material and unusual bending:
« Front exhaust pipe
¢ Rear exhaust pipe
¢ Silencer/tailpipe component

« Are above components free of dents
and areas of collapsed material or
unusual bending, etc.?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

REPLACE PCM.

COMPLETE OBD II Drive Mode.
&t After Repair Procedure

RERUN OBD Test.

REPEAT step.

If ratio of 02S11 and 02S12 is below 2.0 alter three

attempts, go to next step.

Fuel pressure is okay.
REMOVE fuel pressure gauge.
Go to next step.

Fuel pressure is out of specification.
Inspect Fuel Delivery System.

zr01-14 FUEL INJECTOR INSPECTION [FS], Fuel

Leakage Inspection
RESET PCM to completely clear DTCs.
VI After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

CHECK that exhaust manifold to catalyst inlet pipe joint is

tight.
Go to next step.

REPLACE/SERVICE the leak source(s).
RESET PCM to completely clear DTCs.

tr After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

Go to next step.

REPLACE/SERVICE restricted component(s) as
necessary.
RESET PCM to completely clear DTCs.
pf- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP
10

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION
CHECK MANIFOLD VACUUM FOR Yes
INDICATION OF EXCESSIVE EXHAUST
SYSTEM RESTRICTION
¢ Attach vacuum gauge to intake manifold
vacuum source.
* Install tachometer.
¢ Observe vacuum gauge needle while
performing following:
Note
¢ Vacuum gauge reading may be normal
when engine is first started and idling. No
However, excessive restriction in exhaust
system will cause vacuum. Gauge needle
to drop to low point even while engine is
idling.
« Start engine and gradually increase rpm to
2,000 with transaxle in NEUTRAL
« Decrease engine speed to base idle rpm.
« Key off.
» Did manifold vacuum rise above 54 kPa
{407 mmHg, 16 inHg} with engine rpm at
2,000?
CHECK MANIFOLD VACUUM FOR Yes
INDICATION OF MODERATE EXHAUST
SYSTEM RESTRICTION
« Vacuum gauge installed.
* Tachometer installed.
« Key on, engine idling.
* Increase engine speed gradually from base
idle rpm to 2,000 rpm with transaxle in
NEU1 RAL.
¢ Observe vacuum gauge needle rises while
maintaining increased engine rpm.
No

Note

¢ On a non-restricted exhaust system,
vacuum gauge needle will rise quickly to
normal range as increased rpm is
maintained.

¢ On a restricted exhaust system, vacuum
gauge needle will rise slowly to normal
range as the increased rpm is maintained.

Note

¢ As increased rpm is maintained, rate of
speed of vacuum gauge needle rising to
normal range is slower on restricted system
than on non-restricted system.

« Decrease engine speed to base idle rpm.

« Key off.

¢ Is the rate of speed that vacuum gauge
needle rises back to normal range
(above 54 kPa {407 mmHg, 16 inHg})
much slower than non-restricted
system?

ACTION

Go to next step.

Manifold vacuum did not reach an acceptable level.
Excessive restriction may be present.
Go to step 12.

Moderate restriction may be present.
Go to next step.

No indications of restrictions or leaks have been detected
in exhaust system.
If DTCs P0420 and P0421 are presenting catalytic
converter is chemically inactive.
REMOVE vacuum gauge and tachometer.
REPLACE catalytic converter.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
For further symptom diagnosis (e.g. Lack of power, Loss
of Power, or No Start).
cr 01-01A ENGINE SYMPTOM TROUBLESHOOTING
[FS]
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STEP
12

13

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK MANIFOLD VACUUM WITH

EXHAUST MANIFOLD DISCONNECTED

FOR INDICATION OF RESTRICTION

« Key off.

¢ Disconnect exhaust system immediately
after catalytic converter.

* Repeat vacuum measurement from step
10.

¢ Did vacuum needle quickly rise above
54 kPa {407 mmHg, 16 inHg} with engine
rpm at 2,000?

Note

« Intake manifold gasket leak can also cause
vacuum gauge needle to remain well below
normal range.

CHECK MANIFOLD VACUUM WITH

SILENCER/TAILPIPE ASSEMBLY

DISCONNECTED FOR INDICATION OF

RESTRICTION

« Key off.

« Disconnect silencer/tailpipe component
located after the catalytic converter.

¢« Repeat vacuum measurement found in test
step 10.

¢ Did vacuum needle quickly rise above
54 kPa {407 mmHg, 16 inHg} with engine
rpm at 2,000?

Yes

No

Yes

No

ACTION

The exhaust system restriction is downstream of exhaust
manifold.

RECONNECT exhaust system at exhaust manifold.

Go to next step.

A restriction is present in exhaust manifold.

REMOVE vacuum gauge and tachometer.

INSPECT each exhaust port for casting flash/restrictions
by dropping a length of chain into it.

Note

« Do not use wire or lamp to check ports. Restriction can
be small enough for both to pass through but large
enough to cause excessive back pressure at high
engine rpm.

REPLACE exhaust manifold if unable to remove casting
flash/restriction.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

There is restriction in the silencer/tail pipe assembly.
REPLACE silencer/tail pipe assembly.
REMOVE vacuum gauge and tachometer.
RESET PCM to completely clear DTCs.
W After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

There is restriction in three way catalytic converter.
REMOVE vacuum gauge and tachometer.
REPLACE catalytic converter.
INSPECT silencer to be certain converter debris has not
entered.
RECONNECT silencer/tail pipe assembly.
RESET PCM to completely clear DTCs.
er After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

01-01A-61
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DTC P0442 Evaporative emission control system leak detected (Small leak)

DESCRIPTION « DTC P04_42 indi_cat_es leak has been detected [as small as 1 mm (0.040 inch)] in
Evaporative Emission System.

[Possible Cause]

« Purge solenoid valve malfunction « Fuel tank level sensor malfunction

¢ Canister Drain Cut Valve (CDCV) malfunction * Fuel tank pressure sensor malfunction

* Loose fuel filler cup « Engine coolant temperature sensor malfunction

¢ Charcoal canister malfunction « Intake air temperature sensor malfunction

¢ Catch tank malfunction ¢ Throttle position sensor malfunction

« Pressure control valve malfunction ¢ Mass air flow sensor malfunction

¢ Cracked fuel tank * Vehicle speed sensor malfunction

¢ Fuel tank component parts poorly installed « Poor connection of connector

« Evaporative hose damaged or loose

Warnin

Followi?\g troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.
tr01-14 BEFORE REPAIR PROCEDURE
0- 01-14 AFTER REPAIR PROCEDURE

ACTION

Go to appropriate DTC test.
DISREGARD Evaporative Emission Monitor DTC at this
time.

STEP INSPECTION

1 CHECK FOR OTHER CONTINUOUS

MEMORY DTC
Check for other Continuous Memory DTCs
which could cause Evaporative Emission
Monitor DTC.
« Key off.
¢ NGS tester connected.
* Key on, engine off. No
« Retrieve and record any Continuous

Memory DTCs.
* Are there any other continuous Memory

DTCs present?

2 CHECK FOR KOEO SELF TEST
« Activate key on, engine off (KOEQ)
self-test. No
¢ Are any KOEO DTCs displayed?

Yes

Go to next step.

Yes Go to appropriate DTC test.

Go to next step.

3 CHECK FOR KOER SELF TEST Yes Go to appropriate DTC test.
« Key on, engine running.
< Warm up engine to normal operating
temperature.
« Activate key on, engine running (KOER) No Go to next step.
self-test.
*« Are any KOER DTCs displayed?
4 INSPECTION OF FUEL FILLER CAP Yes REPLACE or PROPERLY attach the filler cap.
* Key off. RESET PCM to completely clear DTCs.
* Disconnect NGS tester. cr After Repair Procedure
« Confirm filler cap is not either COMPLETE OBD Il Drive Mode.
disconnected, loose or damaged. RERUN OBD Test.
Note
* When filler caps other than order entry
system (OES) caps are attached, itis No Go to next step.

considered abnormal.

Is fault detected?
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STEP

5

10

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

INSPECTION OF VACUUM HOSES

¢ Pull slightly on vacuum hoses at purge
solenoid, catch tank and charcoal canister.

¢ Check for loose connections.

« Visually inspect for improperly connected
and cracked hoses between dynamic
chamber and purge solenoid, purge
solenoid and catch tank and catch tank
and charcoal canister.

¢ Confirm air-tightness of vacuum hose by
using vacuum pump.

¢ Is fault detected?

CHECK FOR PURGE SOLENOID VALVE

STUCK CLOSED OR STUCK OPEN

< Remove the purge solenoid valve.

¢ Confirm the purge solenoid valve air vents
properly when ON and is air tight when
OFF.

e Is fault detected?

INSPECTION OF CATCH TANK

* Remove catch tank.

¢ Visually inspect for cracked catch tank.

« Inspect catch tank for plugging by using
vacuum pump.

e Is fault detected?

INSPECTION OF CHARCOAL CANISTER

« Remove charcoal canister.

« Visually inspect for cracked charcoal
canister.

* Inspect charcoal canister for plugging by
using vacuum pump.

« Is fault detected?

VERIFY FUEL TANK PRESSURE (FTP)

SIGNAL VOLTAGE

¢ Clamp on hose on tank side of charcoal
canister.

« Remove filler cap.

* Connect NGS tester.

« Key on, engine off.

e Access FTP V PID.

¢ Is FTP V PID values same as
atmospheric pressure (approx. 2.5 V)?

INDUCE OPPOSITE FTP SIGNAL

« Key off.

« Disconnect FTP sensor.

¢ Connectjumper wire between the sensor
constant voltage circuit and FTP signal
circuit at FTP sensor vehicle harness
connector.

« Key on, engine off.

« If NGS tester communication concern
exists, remove jumper immediately and go
directly to next step.

* Access FTP V PID.

¢ Isthe FTP V PID value between 4.0 and
6.0 volts?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

SERVICE or REPLACE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE purge solenoid valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE catch tank.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE charcoal canister.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

Install the filler cap.
Go to step 13.

Install the filler cap.
Go to next step.

REPLACE damaged FTP sensor.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REMOVE jumper.
Go to next step.
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STEP

12

13

14

15

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION
CHECK CONSTANT VOLTAGE AT FTP Yes
SENSOR VEHICLE HARNESS

CONNECTOR No

* FTP sensor disconnected.

« Key on, engine off.

« Measure voltage between constant voltage
circuit and FTP sensor ground circuit at
FTP sensor vehicle harness connector.

¢ Is constant voltage between 4.0 and 6.0
volts?

CHECK FTP SIGNAL CIRCUIT FOR Yes
SHORTS TO FTP SENSOR GROUND AND
GROUND CIRCUIT

« Key off.

« FTP sensor disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

« Install breakout box.

« Disconnect NGS tester from DLC.

¢« Measure resistance between Test Pin 62 No
and Test Pin 91 at breakout box.

¢ Measure resistance between Test Pin 62
and Test Pins 51 and 103 at breakout box.

« Is each resistance greater than 10,000
ohms?

CHECK FOR EVAPORATIVE EMISSION Yes

MONITOR SYSTEM

« Key off.

« Disconnect vacuum hose from charcoal
canister at fuel tank side.

¢ Attach the vacuum pump to vacuum hose.

*« Connect NGS tester.

« Key on, engine off. No

¢ Access FTP V PID with NGS tester.

¢ Apply 17 kPa {13 mmHg, 0.5 inHg} vacuum
by using vacuum pump, then leave it for
one minute.

¢ Did FTP V PID value maintain negative
pressure?

INSPECTION OF VACUUM HOSES Yes
« Key off.
« Pull slightly on vacuum hoses at pressure
control valve, FTP sensor, fuel filler pipe
and fuel tank.
* Check for loose connections.
¢ Visually inspect for wrongly connected and
cracked hoses between fuel tank and FTP
sensor, fuel tank and pressure control
valve, fuel filler pipe and pressure control
valve and pressure control valve and No
charcoal canister.
¢ Confirm air tightness of vacuum hose using
vacuum pump.
e |Isfault detected?

CHECK FOR PRESSURE CONTROL VALVE Yes
« Remove and inspect pressure control

valve.
* |s fault detected?

No

ACTION

Go to next step.

Constant voltage is out of range.

SERVICE or REPLACE constant voltage circuit.

RECONNECT all components.

RESET PCM to completely clear DTCs.
1rAfter Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

FTP sensor is shorted to FTP sensor ground or ground in

PCM.

REPLACE PCM.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
i7 After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

SERVICE harness short between FTP sensor and ground.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

DISCONNECT NGS tester.
Go to step 18.

DISCONNECT NGS tester.
Go to next step.

SERVICE or REPLACE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE pressure control valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

16 INSPECTION FUEL FILLER PIPE

Remove fuel filler pipe.
Visually inspect fuel filler pipe for damage.
Is fault detected?

17 INSPECTION OF FUEL TANK

Remove fuel tank and visually inspect for
damage.

Visually inspect for insufficient sealing or
poorly attached accessories on fuel tank,
(i.e. fuel gauge.)

Is fault detected?

18 CHECK FOR CANISTER DRAIN CUT VALVE
(CDCV)

Key off.

Remove CDCV.

Confirm CDCYV is not damaged, and that air
vents is tight when at ON.

Is fault detected?

Yes

No

Yes

No

Yes

No

ACTION

REPLACE the fuel filler pipe.

RECONNECT all components.

RESET PCM to completely clear DTCs.
c? After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

SERVICE or REPLACE fuel tank or sealing.
RECONNECT all components.
RESET PCM to completely clear DTCs.
of After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE CDCV.

RECONNECT all components.

RESET PCM to completely clear DTCs.
itr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Inspect and repair any detached, incorrectly installed or
cracked hoses between charcoal canisterto CDCV

RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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DTC

TROUBLESHOOTING [ENGINE CONTROL FS]

P0443 Evaporative emission control system purge solenoid valve circuit malfunction
DESCRIPTION « DTC P0443 indicates failure in purge solenoid valve circuit

[Possible Cause]

« Power circuit open
« Purge solenoid valve signal open in harness
« Purge solenoid valve signal circuit short to power ground

STEP
1

INSPECTION
CHECK PURGE SOLENOID VALVE POWER
CIRCUIT
Note

If DTC P0443 was generated in continuous
memory only, go to step 5.

Key off.

Disconnect purge solenoid valve.

Key on, engine off.

Measure voltage between power circuit at
purge solenoid valve vehicle harness
connector and battery ground.

is voltage greater than 10.5 volts?

CHECK PURGE SOLENOID VALVE
RESISTANCE

Key off.

Purge solenoid valve disconnected.
Measure resistance between purge
solenoid valve signal and power circuit at
purge solenoid valve.

Is resistance between 27 and 35 ohms?

CHECK CONTINUITY OF PURGE
SOLENOID VALVE SIGNAL CIRCUIT

Key off.

Purge solenoid valve disconnected.
Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Measure resistance between Test Pin 67 at
breakout box and purge solenoid valve
signal circuit at solenoid vehicle harness
connector.

Is the resistance less than 5.0 ohms?

CHECK PURGE SOLENOID VALVE SIGNAL
CIRCUIT FOR SHORT GROUND CIRCUIT

Key off.

Purge solenoid valve disconnected.
Breakout box installed.

Disconnect NGS tester from DLC.
Measure the resistance between Test Pin
67 and Test Pins 24 and 103 at breakout
box.

Is each resistance greater than 10,000
ohms?

COMPLETED KOEO AND KOER SELF-TEST
* Was DTC P0443 generated in either

KOEO or KOER self-test?

« Damaged purge solenoid valve
« Damaged PCM

ACTION

Yes Go to next step.

No SERVICE open in power circuit harness circuit.
RECONNECT all components.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

Yes Go to next step.

No REPLACE purge solenoid valve.
VERIFY the symptom no longer exists.
RESET PCM to completely clear DTCs.

o* After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes Go to next step.

No SERVICE open in harness circuit.
REMOVE breakout box.
RECONNECT all components.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.

r After Repair Procedure

COMPLETE OBD II Drive Mode.
RERUN OBD Test.

Yes Go to next step.

No SERVICE harness short circuit.
REMOVE breakout box.
RECONNECT all components.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.

o* After Repair Procedure

COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes RETURN to step 1 and address the cause of the DTC.

No Go to next step.
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STEP INSPECTION ACTION
6 CHECK FOR INTERMITTENT FAULT IN Yes ISOLATE fault and SERVICE as necessary.
HARNESS AND CONNECTOR REMOVE breakout box.
* Key off. RECONNECT all components.
« Disconnect PCM. Inspect for damaged or RERUN OBD Test.
pushed out pins, corrosion, loose wires,
etc.

« Install breakout box.
« Connect DVOM to Test Pin 67 and Test Pin
71 at breakout box.
« Key on, engine off.
« Observe DVOM display for an indication of No Unable to duplicate and/or identify fault at this time.
a fault (changing voltage) while performing Intermittent poor connection or component malfunction
the following: (Repair as necessary.).
« Lightly tap on purge solenoid valve. Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.
* Wiggle purge solenoid valve connector.
« Grasp the purge solenoid valve vehicle
harness connector and wiggle wires
between the solenoid and PCM.
¢ Is fault detected?

DTC P0446  Evaporative emission control system vent control malfunction

« DTC P0446 indicates an excessive fuel tank pressure (FTP) or vent control malfunction in

DESCRIPTION Evaporative Emission Control System

[Possible Cause]

 Damaged FTP sensor « Damaged Canister Vent side filter
« Kinks or blockage in fuel vapor hose/tube « Damaged Canister Drain Cut Valve (CDCV)
« Constant voltage circuitto FTP sensor open « Damaged PCM

« Fuel vapor storage canister vent restriction

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.

D-01-14 BEFORE REPAIR PROCEDURE
D-01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 CHECK FTP SENSOR Yes INSTALL fuel filler cap only 1/8 turn so that cap initially
« Key on, engine off. clicks by sound or touch.
Go to step 3.
Note

e The FTP V PID should read between 2.50
and 2.70 volts. Start engine if FTP V PID is
equal to or less than 0.33 volt.

« Access FTP V PID. No INSTALL fuel filler cap only 1/8 turn so cap initially clicks
* Key on, engine running. by sound or touch.
¢ Idle engine for 3 minutes. Go to next step.

« Loosen fuel filler cap.
¢ Again, access FTP V PID with NGS tester.
¢« Is FTP V PID voltage between 2.40 and

2.80 volts?
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK CONSTANT VOLTAGE AT FTP
SENSOR VEHICLE HARNESS
CONNECTOR

« Key off.

+ Disconnect FTP sensor vehicle harness
connector.

« Key on, engine off.

* Measure voltage between the constant
voltage circuit and FTP sensor ground
circuit at the FTP sensor harness
connector.

¢ Is constant voltage between 4.0 and 6.0
volts?

CHECK FOR RESTRICTION AT CHARCOAL

CANISTER AND CDCV

* Check for kinks or bends in fuel vapor
hoses from fuel tank to the in-line tee and
from tee to both purge solenoid valve and
charcoal canister.

« Disconnect both ends of fuel vapor hose
between charcoal canister and pressure
control valve.

e Check for vacuum bleed on disconnected
fuel vapor hose with vacuum pump. Fuel
vapor hose must not hold vacuum.

« Check for excessive debris in charcoal
canister or restrictions at charcoal canister
atmosphere venting port to canister drain
cut valve (CDCV) (most applications have
CDCYV directly attached to charcoal
canister).

¢ Check for kinks or bends in purge air inlet
tube (larger diameter hose) between CDCV
and atmosphere.

* Is obstruction indicated?

CHECK HOSE FROM CANISTER DRAIN

CUT VALVE (CDCV) FILTER PORT TO

ATMOSPHERE

« Disconnect vacuum hose to atmosphere at
CDCV.

¢ Install hand-held vacuum pump to CDCV
side of vacuum hose.

¢ Apply vacuum to vacuum hose.

¢ Does air flow?

INSPECTION OF CHECK VALVE

< Remove and inspect check valve for
plugging.

» Isfault detected?

INSPECTION OF AIR FILTER
< Remove and inspect air filter for plugging.
e Is fault detected?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Constant voltage is open in FTP sensor.

REPLACE FTP sensor.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
W After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Constant voltage is out of range.
SERVICE open or short in constant voltage circuit.

SERVICE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

RECONNECT all components.
Go to step 7.

Go to next step.

REPLACE check valve.
RECONNECT all components.
RESET PCM completely clear DTCs.

tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

REPLACE air filter.

RECONNECT all components.

RESET PCM completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE vacuum hose.
RECONNECT all components.
RESET PCM completely clear DTCs.

1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

7 CHECK CDCV MECHANICAL OPERATION
OPEN VACUUM POSITION

Key off.

Disconnect vacuum hose at both ends of
CDCV.

If CDCV is directly attached to charcoal
canister, disconnect fuel vapor hose from
purge solenoid valve to charcoal canister at
charcoal canister.

Install hand-held vacuum pump vent to
atmosphere side of CDCV.

CDCV electrically connected.

Apply 53 kPa {0.53 kgf/lcm2, 16 inHg} of
vacuum to CDCV.

Does CDCV hold vacuum for one
minute?

8 CHECK CDCV RESISTANCE

Key off.

Disconnect CDCV harness connector.
Measure the resistance between CDCV
terminals.

Is each resistance less than 45 ohms?

9 CHECK CDCV CIRCUIT FOR SHORT TO
GROUND CIRCUIT

.

.

Key off.

CDCYV disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

Install breakout box. Leave PCM
disconnected.

Disconnect NGS tester from DLC.
Measure resistance between Test Pin 67
and Test Pins 51 and 103 at breakout box.
Is each resistance greater than 10,000
ohms?

10 INSPECTION OF FUEL TANK

Remove and inspect fuel tank.
Is fault detected?

Yes

No

Yes

No
Yes

No

Yes

No

ACTION

REMOVE vacuum pump.

REPLACE CDCV.

RECONNECT all components.

RESET PCM completely clear DTCs.
r After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

CDCYV circuit is shorted to ground in CDCV.
REPLACE CDCV.
RECONNECT all components.
RESET PCM completely clear DTCs.
t? After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

Go to next step.

SERVICE harness short between CDCV and ground.

REMOVE breakout box.
RECONNECT all components.
RESET PCM completely clear DTCs.

uy After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE or REPLACE fuel tank or sealing.
RECONNECT all components.
RESET PCM completely clear DTCs.
@ After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

UNABLE to duplicate or identify fault.

Go to ENGINE SYMPTOM TROUBLESHOOTING No.30.
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0452 Evaporative emission control system fuel tank pressure sensor circuit low input

DESCRIPTION . L
is below minimum.
[Possible Cause]
* FTP sensor completely submerged in liquid fuel
* Inside contamination of FTP sensor connector
¢ Ground circuit short circuit

STEP INSPECTION
1 CHECK FOR FUEL SATURATION OF FTP Yes
SENSOR
« Key off.

« Visually check for liquid fuel contamination
of FTP sensor connector.
¢ Check for completely submerged FTP
sensor in liquid fuel (can affect FTP voltage
reading). No
* Does FTP sensor and/or connector
show signs of fuel contamination?

2 VERIFY FTP SIGNAL VOLTAGE Yes
* Key on, engine off.

Note

* FTP sensor input with no pressure/vacuum
on fuel tank (filler cap open or not open to No
atmosphere) is 2.37—2.87 volts. Access
FTP V PID with NGS tester.

* Is FTP V PID voltage less than 0.22 volt?

3 INDUCE OPPOSITE FTP SIGNAL Yes

« Key off.

« Disconnect FTP sensor vehicle harness
connector.

¢ Connectjumper wire between the sensor
constant voltage circuit and the FTP signal
circuit at the FTP sensor vehicle harness
connector.

« Key on, engine off.

¢ If NGS tester communication concern
exists, remove jumper immediately and go
directly to next step.

¢ Access FTP V PID with NGS tester.

¢ Isthe FTP V PID value between 4.0 and No
6.0 volts?
4 CHECK CONSTANT VOLTAGE AT FTP Yes
SENSOR VEHICLE HARNESS
CONNECTOR

e FTP sensor disconnected.

« Key on, engine off.

* Measure voltage between constant voltage No
circuit and FTP sensor ground circuit at
FTP sensor vehicle harness connector.

¢ Is constant voltage between 4.0 and 6.0
volts?

* Diagnostic trouble code P0452 indicates that Fuel Tank Pressure (FTP) sensor input signal

¢ FTP sensor ground short circuit
¢ Damaged FTP sensor
* Damaged PCM

ACTION

SERVICE FTP sensor connector as necessary.
If FTP sensor is completely submerged in fuel, DRAIN fuel
tank and REFILL to proper fuel level.
RESET PCM to completely clear DTCs.

tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

INSTALL original FTP sensor in fuel tank. Go to step 6
and the RETURN to the Pinpoint Test Step that directed
you here.

Go to next step.

FTP sensor voltage less than acceptable minimum.
Go to next step.

The fault that produced the DTC P0452 is intermittent.
Perform the Wiggle/Tap test.

REPLACE damaged FTP sensor.
tr 01-16 EMISSION SYSTEM (FUEL TANK SIDE)
COMPONENT
RECONNECT all components.
RECORD and REMEMBER this Pinpoint Test Step go to
step 6. then RETURN to the Pinpoint Test Step that
directed you here.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

REMOVE jumper wire. Go to next step.

Go to next step.

Constant voltage is out of range.
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STEP

CHECK FTP SIGNAL CIRCUIT FOR

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION
Yes

SHORTS TO FTP SENSOR GROUND AND
GROUND CIRCUIT

EVAPORATIVE SYSTEM RE-CHECK

Key off.

FTP sensor disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

Install breakout box. Leave PCM
disconnected.

Disconnect NGS tester from DLC.
Measure the resistance between Test Pin
62 and Test Pin 91 at breakout box.
Measure resistance between Test Pin 62
and Test Pins 51 and 103 at breakout box.
Is each resistance greater than 10,000
ohms?

No

Yes
RESET PCM to completely clear DTCs.

cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

Is MIL illuminated?

No

ACTION

FTP signal circuit is shorted to FTP sensor ground or
ground circuit in PCM.

REPLACE PCM.

REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

SERVICE harness short between FTP signal circuit and
FTP sensor ground or ground circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
er After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

ISOLATE pressure leak in evaporative emission system
(vacuum/fuel vapor hose connections, cracked/split
hoses, damaged components. SERVICE as necessary.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.

Ir After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

If detected here from previous step, return to that step and

continue step.
RETURN to the Action to Take column of the Pinpoint Test

Step that directed you here.
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0453 Evaporative emission control system fuel tank pressure sensor circuit high input
DESCRIPTION « DTC P0453 indicates Fuel Tank Pressure (FTP) signal circuit input above the maximum.
[Possible Cause]
« FTP signal circuit open ¢ FTP sensor ground open
« FTP signal circuit shorted to constant voltage circuit or « Damaged FTP sensor
power circuit « Damaged PCM
« Constant voltage shorted to power circuit
STEP INSPECTION ACTION
1 VERIFY FTP SIGNAL CIRCUIT VOLTAGE Yes FTP signal circuit voltage is greater than acceptable
« Key on, engine off. maximum.

Go to next step.
Note
¢ FTP sensor input with no pressure/vacuum
on fuel tank (fuel filler cap open or not open

to atmosphere) is 2.37—2.87 volts. No The fault that produced DTC P0453 is intermittent.

Perform the Wiggle/Tap test.
¢ Access FTP V PID with NGS tester.

« Is FTP V PID voltage greater than 4.50

volts?
2 CHECK FTP AT FTP SENSOR FOR SHORT Yes The FTP is indicating short to power circuit.
TO POWER CIRCUIT Go to next step.
* Key off.
» Disconnect FTP sensor vehicle harness
connector.

* Key on, engine off.

* Measure voltage between FTP signal
circuit at FTP sensor vehicle harness
connector and battery ground.

* Is voltage greater than 10.5 volts?

No Go to step 4.

3 CHECK FTP SIGNAL CIRCUIT FOR SHORT Yes SERVICE harness short between FTP and power circuit.
TO POWER CIRCUIT REMOVE breakout box.
* Key off. RECONNECT all components.
* FTP sensor disconnected. RESET PCM to completely clear DTCs.
* Disconnect PCM. Inspect for damaged or tr After Repair Procedure
pushed out pins, corrosion and loose wires. COMPLETE OBD Il Drive Mode.
Service as necessary. RERUN OBD Test.
* Install breakout box. Leave PCM
disconnected. No FTP is shorted to power circuit in PCM.
+ Key on, engine off. REPLACE damaged PCM.
+ Measure voltage between Test Pin 62 and REMOVE breakout box.
Test Pins 51 and 103 at breakout box. RECONNECT all components.
« Is voltage greater than 10.5 volts? RERUN OBD Test.
4 INDUCE OPPOSITE SIGNAL Yes REMOVE jumper wire.
« Key off. Go to next step.

« FTP sensor disconnected.

« Connectjumper wire between sensor FTP
sensor ground circuit and FTP circuit at
FTP sensor harness connector.

« Key on, engine off.

¢ If NGS tester communication concern No Unable to induce opposite signal.
exists, remove jumper immediately and
check FTP signal short to constant voltage
in PCM or harness.

¢ Access FTP V PID with NGS tester.

¢« Is FTP V PID voltage less than 0.10 volt?

5 VERIFY THAT CONSTANT VOLTAGE IS IN Yes Go to next step.

RANGE

* FTP sensor disconnected.

« Key on, engine off.

*« Measure voltage between constant voltage
circuit and FTP sensor ground circuit at
FTP sensor vehicle harness connector.

« Is constant voltage between 4.0 and 6.0
volts?

No Constant voltage is out of range.
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STEP

CHECK FTP SIGNAL CIRCUIT FOR SHORT

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Yes

TO CONSTANT VOLTAGE CIRCUIT IN
SENSOR OR HARNESS

EVAPORATIVE SYSTEM RE-CHECK

Key off.

FTP sensor disconnected.

Disconnected PCM. Inspect for damaged
or pushed out pins, corrosion and loose
wires. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Measure resistance between Test Pin 62
and Test Pin 90 at breakout box.

Is resistance greater that 10,000 ohms? No

Yes
RESET PCM to completely clear DTCs.

cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

Is MIL illuminated?

No

ACTION

FTP sensor ground in FTP sensor or FTP sensor or FTP
is shorted to constant voltage circuit in FTP sensor.
REPLACE damaged FTP sensor.
REMOVE breakout box.
RECONNECT all components.
RECORD and REMEMBER this Pinpoint Test Step Go to
next step then RETURN to the Pinpoint Test Step that
directed you here.
RESET PCM to completely clear DTCs.

1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE harness short between FTP signal and constant
voltage.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

ISOLATE pressure leak in evaporative emission system
(vacuum/fuel vapor hose connections, cracked/split
hoses, damaged components).
SERVICE as necessary.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.
o- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

RETURN to Action column of the Pinpoint Test Step that
directed you here.
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0455 Evaporative emission control system leak detected (Gross leak)

« DTC PO0455 indicates substantial leak or blockage has been detected in Evaporative

DESCRIPTION Emission System.

[Possible Cause]

« Purge solenoid valve malfunction ¢ Insufficient manifold absolute pressure

*« CDCV malfunction * Fuel tank level sensor malfunction

* Loose fuel filler cap * Fuel tank pressure sensor malfunction

¢ Charcoal canister malfunction « Engine coolant temperature sensor malfunction
¢ Catch tank malfunction « Intake air temperature sensor malfunction

« Pressure control valve malfunction « Throttle position sensor malfunction

* Cracked fuel tank ¢ Mass air flow sensor malfunction

¢ Fuel tank component parts poorly installed * Vehicle speed sensor malfunction

« Evaporative hose damaged or loose « Poor connection of connector

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

* Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.

0- 01-14 BEFORE REPAIR PROCEDURE
cr 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 CHECK FOR OTHER CONTINUOUS Yes DISREGARD Evaporative Emission Monitor DTC at this
MEMORY DTC time.
Check for other Continuous Memory DTCs Go to appropriate DTC test.
which could cause this DTC.
« Key off.

¢ NGS tester connected.

« Key on, engine off.

+ Retrieve and record any Continuous No Go to next step.
Memory DTCs.

* Are there any other continuous Memory
DTCs present?

2 CHECK FOR KOEO SELF-TEST Yes Go to DTC charts and PROCEED as required.
« Activate key on, engine off (KOEO)
self-test.
« Are any Key On Engine Off DTCs No Go to next step.
displayed?
3 CHECK FOR KOER SELF-TEST Yes Go to DTC charts and PROCEED as required.

« Key on, engine running.
< Warm up engine to normal operating

temperature.
« Activate key on, engine running (KOER) No Go to next step.
self-test.
« Are any key On Engine Running DTCs
displayed?
4 CHECK FOR INTAKE MANIFOLD VACUUM Yes DISCONNECT vacuum gauge.
« Key off. RECONNECT all components.
¢ Attach vacuum gauge to intake manifold Go to next step.
vacuum source beside purge control
system. No INSPECT and SERVICE troubles on air intake and
« Key on, engine running. engine.
« Warm up engine to normal operating RECONNECT all components.
temperature. RESET PCM to completely clear DTCs.

« Measure intake manifold vacuum. r After Repair Procedure
« Did manifold vacuum rise above 54 kPa COMPLETE OBD Il Drive Mode.
{407 mmHg, 16 inHg}. RERUN OBD Test.
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STEP

10

TROUBLESHOOTING [ENGINE CONTROL FSj

INSPECTION

INSPECTION OF FUEL FILLER CAP

« Key off.

« Disconnect NGS tester.

« Confirm the filler cap is not either
disconnected, loose or damaged.

Note

« ltis considered abnormal when tiller caps
other than order entry system (OES) caps
are attached.

¢ Is fault detected?

INSPECTION OF VACUUM HOSES

« Pull slightly on vacuum hoses at purge
solenoid, catch tank and charcoal canister.

* Check for loose connections.

« Visually inspect for improperly connection
and cracked hoses between dynamic
chamber and purge solenoid, purge
solenoid and catch tank and catch tank
and charcoal canister.

« Confirm air tightness of vacuum hose by
using vacuum pump.

« |Is fault detected?

CHECK FOR PURGE SOLENOID VALVE -

VALVE STUCK CLOSED OR STUCK OPEN

< Remove purge solenoid valve.

¢ Confirm purge solenoid vents air properly
when ON and is air tight when OFF.

« |Is fault detected?

INSPECTION OF CATCH TANK

« Remove catch tank.

« Visually inspect for cracked catch tank.

* Inspect catch tank for plugging by using
vacuum pump.

¢ Is fault detected?

CHECK FOR INTAKE MANIFOLD VACUUM

TO PURGE CONTROL SYSTEM

* Key off.

¢ Attach vacuum gauge to intake manifold
vacuum source for purge control system.

« Key on, engine running.

« Warm up engine to normal operating
temperature.

* Measure intake manifold vacuum.

« Did manifold vacuum rise above 54 kPa
{407 mmHg, 16 inHg}.

INSPECTION OF CHARCOAL CANISTER

* Remove charcoal canister.

« Visually inspect for cracked charcoal
canister.

« Inspect charcoal canister for plugging by
using vacuum pump.

¢ Isfault detected?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

REPLACE or PROPERLY attach filler cap.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE or REPLACE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE purge solenoid valve.
RECONNECT all components.
RESET PCM to completely clear DTCs.
COMPLETE OBD Il Drive Mode.

1r After Repair Procedure
RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE catch tank.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

DISCONNECT vacuum gauge.
RECONNECT all components.
Go to next step.

INSPECT and SERVICE plugging, cracking, or damages

on the dynamic chamber vacuum passage.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE charcoal canister.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tx After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.
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STEP

12

13

14

15

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

VERIFY FTP SIGNAL VOLTAGE

Clamp on hose on tank side of the charcoal
canister.

Remove filler cap.

Connect NGS tester.

Key on, engine off.

Access FTP V PID with NGS tester.

Are FTP V PID values same as
atmospheric pressure (approx. 2.5 V)?

INDUCE OPPOSITE FTP SIGNAL

Key off.

Disconnect FTP sensor vehicle harness
connector.

Connectjumper wire at constant voltage
circuit between FTP sensor and sensor
vehicle harness connector.

Key on, engine off.

If NGS tester communication concern
exists, remove jumper immediately and go
directly to next step.

Access FTP V PID.

Is FTP V PID value between 4.0 and 6.0
volts?

CHECK VREF AT FTP SENSOR VEHICLE
HARNESS CONNECTOR

FTP sensor disconnected.

Key on, engine off.

Measure voltage between constant voltage
circuit and FTP sensor ground circuit at
FTP sensor vehicle harness connector.

Is constant voltage between 4.0 and 6.0
volts?

CHECK FTP SIGNAL CIRCUIT FOR
SHORTS TO FTP SENSOR GROUND AND
GROUND CIRCUIT

Key off.

Disconnect FTP sensor.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

Install breakout box. Leave PCM
disconnected.

Disconnect NGS tester from DLC.
Measure resistance between Test Pin 62
and Test Pin 91 at breakout box.

Measure resistance between Test Pin 62
and Test Pins 51 and 103 at breakout box.
Is each resistance greater than 10,000
ohms?

CHECK FOR EVAPORATIVE EMISSION
MONITOR SYSTEM

Key off.

Disconnect vacuum hose from charcoal

canister at fuel tank side.

Attach vacuum pump to vacuum hose.

Connect NGS tester.

Key on, engine off.

Access FTP V PID.

Apply vacuum by using vacuum pump.

Does FTP Vv PID value change on

negative pressure side?

d- 01-40A FUEL TANK PRESSURE
SENSOR INSPECTION [FS]

ACTION

Yes Install filler cap.
Go to step 15.

No Install filler cap.
Go to next step.

Yes REPLACE damaged FTP sensor.
RECONNECT all components.
RESET PCM to completely clear DTCs.
D After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

No REMOVE jumper.
Go to next step.

Yes Go to next step.

No Constant voltage is out of range.
SERVICE or REPLACE constant voltage circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.
er After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes FTP is shorted to FTP sensor ground or ground circuit in
PCM.
REPLACE PCM.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

No SERVICE harness short between FTP signal and FTP
sensor ground or ground circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes DISCONNECT NGS tester.
Go to step 20.

No DISCONNECT NGS tester.
Go to next step.
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STEP
16

17

18

19

20

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

INSPECTION OF VACUUM HOSES

« Key off.

¢ Pull slightly on vacuum hoses at pressure
control valve, FTP sensor, fuel filler pipe
and fuel tank.

* Check for loose connections.

« Visually inspect for improperly connections
and cracked hoses between fuel tank and
FTP sensor, fuel tank and pressure control
valve, fuel filler pipe and pressure control
valve and pressure control valve and
charcoal canister.

¢ Confirm air tightness of vacuum hose using
vacuum pump.

« Is fault detected?

CHECK FOR PRESSURE CONTROL VALVE

« Remove and inspect pressure control
valve.

e Is fault detected?

INSPECTION FUEL FILLER PIPE

« Remove fuel filler pipe.

« Visually inspect for fuel filler pipe damage.
« |s fault detected?

INSPECTION OF FUEL TANK

* Remove fuel tank.

« Visually inspect for fuel tank damage.

« Visually inspect for insufficient sealing or
poorly attached accessories on fuel tank:
i.e., fuel gauge.

 Is fault detected?

CHECK FOR EVAPORATIVE EMISSION

MONITOR SYSTEM

« Key off.

» Disconnect vacuum hose from charcoal
canister at fuel tank side.

« Attach the vacuum pump to vacuum hose.

e Connect NGS tester.

« Key on, engine off.

* Access FTP V PID.

¢ Apply 17 kPa {13 mmHg, 0.5 inHg} vacuum
by using vacuum pump, then leave it for
one minute.

¢ Does FTP V PID value maintained
negative pressure?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

SERVICE or REPLACE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
jy After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE pressure control valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE fuel filler pipe.

RECONNECT all components.

RESET PCM to completely clear DTCs.
iy After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

SERVICE or REPLACE fuel tank or sealing.
RECONNECT all components.
RESET PCM to completely clear DTCs.
et After Repair Procedure
COMPLETE OBD |II Drive Mode.
RERUN OBD Test.

RECONNECT all components.
Go to next step.

DISCONNECT NGS tester.
Go to step 25.

DISCONNECT NGS tester.
Go to next step.
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STEP
21

22

23

24

25

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

INSPECTION OF VACUUM HOSES

« Key off.

¢ Pull slightly on vacuum hoses at pressure
control valve, FTP sensor, fuel filler pipe
and fuel tank.

« Check for loose connections.

« Visually inspect for improper connections
and cracked hoses between fuel tank and
FTP sensor, fuel tank and pressure control
valve, fuel filler pipe and pressure control
valve and pressure control valve and
charcoal canister.

¢ Confirm the air tightness of vacuum hose
using vacuum pump.

« is fault detected?

CHECK FOR PRESSURE CONTROL VALVE

* Remove and inspect pressure control
valve.

« |Is fault detected?

INSPECTION FUEL FILLER PIPE

* Remove fuel filler pipe.

* Visually inspect for fuel filler pipe damage.
* |Is fault detected?

INSPECTION OF FUEL TANK

* Remove fuel tank.

* Visually inspect for fuel tank damage.

* Visually inspect for insufficient sealing or
poorly attached accessories on fuel tank:
i.e., fuel gauge.

* |s fault detected?

CHECK CANISTER DRAIN CUT VALVE

(Cbcv)

* Key off.

* Remove CDCV.

» Confirm CDCV is not damaged, and that air
vents are tight when at ON.

* |Is fault detected?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

SERVICE or REPLACE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE pressure control valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE fuel filler pipe.

RECONNECT all components.

RESET PCM to completely clear DTCs.
arAfter Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

SERVICE or REPLACE fuel tank or sealing.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE CDCV.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Inspect and repair any detached, incorrectly installed or
cracked hoses between the charcoal canister and CDCV.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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DTC

TROUBLESHOOTING [ENGINE CONTROL FS]

P0460

DESCRIPTION

Fuel gauge sender unit circuit malfunction (Open/short and functional)

« DTC PO0460 indicates fuel level input circuit malfunction due to low or high fuel level input

circuit input to PCM or mechanically stuck fuel pump

[Possible Cause]

« Empty fuel tank

« Overfilled fuel tank

¢ Fuel pump mechanically stuck open

¢ Fuel pump mechanically stuck closed
« Incorrect fuel gauge

STEP
1

INSPECTION

VERIFICATION OF FUEL TANK LEVEL

« Key on, engine off.

* Record vehicle fuel gauge reading.

e If during initial 30 seconds of both readings,
fuel gauge is between one quarter and
three quarters filled but fuel level input PID
indicates much higher or lower reading
(approximately 100% or 0%), check fuel
pump resistance. Access fuel level input
PID NGS tester.

« |Is fuel level in fuel tank between one
quarter (25% on FLI PID) and three
quarters (75% on FLI PID) filled?

CHECK FUEL LEVEL INPUT VOLTAGE

« Key on, engine off.

e Access FLI V PID.

+ Is FLI V PID voltage between 1.24 and No
2.90 volts?

COMPARE FUEL LEVEL INPUT CIRCUIT
VOLTAGE CHECK AT BREAKOUT BOX AND
NGS TESTER No
* Key off.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.
¢ Install breakout box. Connect PCM to
breakout box.
« Key on, engine off.
*« Measure voltage between Test Pin 63 and
Test Pin 91 at breakout box.
« Are both voltage readings at breakout
box and NGS tester between 1.24 and
2.90 volts?

Yes

No

Yes

Yes

Damaged fuel gauge or instrument cluster
Fuel level input circuit open

Fuel level input circuit shorted to pround circuit
Fuel level input shorted to power circuit
Damaged PCM

ACTION

Go to next step.

INSPECT fuel tanks for leaks. SERVICE as necessary.
EVALUATE fuel tank for overfilled condition (greater than
75%).

ADD fuel tank for under filled condition (less than 25%).
RERUN OBD Test.

Go to next step.

CHECK for mechanically stuck fuel pump.

Go to next step.

Go to next step.

For either voltage reading greater than 10 volts:
CHECK for installation of proper fuel gauge at instrument
cluster.

REPLACE fuel gauge when necessary.

RERUN Pinpoint test step 3.

For either voltage reading greater than 2.90 volts or
less than 1.24 volts:

REMOVE breakout box.

REPLACE PCM.

RERUN OBD test.

For both voltage readings greater than 2.90 volts or
less than 1.24 volts:

Check fuel pump resistance.
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0500
DESCRIPTION .

[Possible Cause]
« Damaged VSS
« Damaged PCM
¢« Open in VSS (+)/VSS (-) harness circuit

STEP INSPECTION
1 CHECK CONTINUITY OF VSS HARNESS
CIRCUIT
« Key off.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. PCM disconnected.

¢ Disconnect VSS.

* Measure resistance between Test Pin 58 at
breakout box and VSS (+) circuit at VSS
connector.

¢« Measure resistance between Test Pin 33 at
breakout box VSS (-) circuit at VSS
connector.

¢ |Is each resistance less than 5.0 ohms?

2 CHECK VSS HARNESS CIRCUITS FOR

SHORTS TO SIG RTN AND GROUND

« Key off.

« VSS disconnected.

« Breakout box installed. PCM disconnected.

« Measure resistance between Test Pin 58
and Test Pins 51, 103, 33, 91 and 71 at
breakout box.

¢ Measure resistance between Test Pins 33
and 71 at breakout box.

« Is each resistance greater than 500
ohms?

3 CHECK VSS RESISTANCE
« Key off.
« VSS disconnected.
< Measure VSS resistance.
* Is resistance between 190 and 250
ohms?

Yes

No

Yes

No

Yes

No

Vehicle speed sensor (VSS) malfunction
DTC PO0500 indicates VSS input signal has been detected out of self-test range

« Short to ground in VSS (+)/VSS (-) harness circuit
« Short to power circuit

ACTION

Go to next step.

SERVICE open in harness circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
id* After Repair Procedure

COMPLETE OBD Il Drive Mode.

RUN VSS Drive Mode to verify repair.

Go to next step.

SERVICE short circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RUN VSS Drive Mode verify repair.

REMOVE breakout box.

REPLACE PCM.

RECONNECT VSS.

RUN VSS Drive Mode verify repair.

REPLACE VSS.

REMOVE breakout box.
RECONNECT PCM.

RUN VSS Drive Mode verify repair.
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DTC

DESCRIPTION .

TROUBLESHOOTING [ENGINE CONTROL FS]

P0505
P1504
P1507

Idle air control (IAC) system malfunction
Idle air control (IAC) valve circuit malfunction
Idle air control (IAC) system underspeed error

« DTC PO0505 indicates IAC system malfunction

DTC P1504 indicates IAC valve circuit malfunction

« DTC P1507 indicates IAC underspeed error

[Possible Cause]

« |AC valve signal circuit open

« |AC valve signal circuit shorted to power circuit
« |AC valve signal short to ground (P1504)

« |AC valve power circuit open

¢ Airinlet plugged (P0505, P1507)

STEP
1

INSPECTION

CHECK POWER CIRCUIT TO IAC VALVE

Key off.

Disconnect IAC valve vehicle harness
connector.

Key on.

Measure voltage between power circuit at
IAC valve vehicle harness connector and
battery ground.

Is voltage greater than 10.5 volts?

CHECK IAC VALVE RESISTANCE

.

Key off.
IAC valve connector disconnected.
Measure solenoid resistance.

Note

Due to diode in solenoid, place DVOM (+)
lead on power circuit pin and (-) lead on
IAC valve pin.

Is resistance between 6.0 and 13.0
ohms?

CHECK IAC VALVE FOR AN INTERNAL
SHORT TO IAC CASE

Key off.

IAC valve connector disconnected.
Measure resistance from either IAC valve
pin to IAC valve assembly case.

Is resistance greater than 10,000 ohms?

CHECK AIR INLET FOR PLUGGING

Key off.

Inspect entire air inlet system for debris
blockage and other damage.

Remove and inspect air filter element for
excessive dirt.

Is air inlet system okay?

CHECK FOR VACUUM LEAKS

Key on, engine running.

With engine running at idle, listen for

vacuum leaks.

Inspect the entire air inlet system from MAF

sensor to intake manifold for leaks such as:

¢ Cracked or punctured air inlet tube

* Loose air inlet tube at air cleaner
housing or throttle body

« |AC valve assembly or gasket seal

« EGR valve gasket seal

* Vacuum supply connector and hose

« Positive crankcase ventilation (PCV)
valve connectors and hose

Are any leaks detected In above areas?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Air inlet leakage (P1507)

Damaged IAC valve component
Damaged throttle body (P0505, P1507)
Damaged PCM

ACTION

Go to next step.

SERVICE open in power circuit to IAC valve.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

REPLACE IAC valve assembly.
RECONNECT all components.
RERUN OBD Test.

For DTC P1504:
Go to step 6.

All others:

Go to next step.

REPLACE IAC valve assembly.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

SERVICE as necessary.
RECONNECT all components.
RERUN OBD Test.

SERVICE as necessary.
RECONNECT all components.
RERUN OBD Test.

Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK IAC VALVE SIGNAL CIRCUIT

CONTINUITY

* Key off.

« IAC valve disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

*« Measure resistance between appropriate
Test Pin at breakout box and IAC circuit at
IAC valve connector.
¢ |AC valve terminal A and Test Pin 20
¢ |AC valve terminal B and Test Pin 83

* Is resistance less than 5.0 ohms?

CHECK IAC VALVE CIRCUIT FOR SHORT
TO POWER CIRCUIT
* Key off.
¢ Breakout box installed. PCM disconnected.
¢ |AC valve disconnected.
« Key on, engine off.
* Measure voltage between appropriate Test
Pin at breakout box and chassis ground.
¢ |AC valve terminal A=Test Pin 20
¢ |AC valve terminal B=Test Pin 83
¢ Is voltage less than 1.0 volt?

CHECK IAC VALVE SIGNAL CIRCUIT FOR
SHORT TO GROUND
« Key off.

¢ Breakout box installed. PCM disconnected.

* |AC valve disconnected.

*« Measure resistance between appropriate
Test Pin and Test Pins 51 and 103 (PWR
GND) at breakout box.

* IAC valve terminal A=Test Pin 20
* |AC valve terminal B=Test Pin 83

« Is each resistance greater than 10,000

ohms?

CHECK IAC VALVE SIGNAL FROM PCM

* Key off.

« Breakout box installed.

*« Reconnect PCM to breakout box.

*« Reconnect IAC valve.

¢« Connect DVOM between Test Pin 83 and
Test Pin 51 at breakout box.

« Start engine.

¢ Slowly increase rpm to 3,000 rpm.

* Is voltage between 3.0 and 11.5 volts?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

SERVICE short circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

SERVICE short circuit.
RECONNECT all components.
RERUN OBD Test.

For Continuous Memory DTCs P1504 and P1507.
Go to next step.
INSPECT throttle body for damage, SERVICE as
necessary.
If okay, REPLACE IAC valve assembly.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.
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STEP
10

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK IAC SYSTEM FOR INTERMITTENT
OPEN OR SHORT

NGS tester connected.

Key on engine running.

Access IAC and RPM PIDs.

With engine at normal operating

temperature, accessories off and at idle,

the IAC duty cycle should read between

20% and 45%.

Observe IAC and RPM PIDs for indication

fault while performing following at idle:

¢ Lightly tap on IAC valve assembly and
wiggle harness connector to simulate
road shock

¢ Grasp vehicle harness closest to IAC
valve assembly. Shake and bend a
small section of harness from IAC to
dash panel and from dash panel to PCM

Do IAC or RPM PIDs suddenly change in

value indicating fault?

Yes

No

ACTION

ISOLATE fault and SERVICE as necessary.
RECONNECT all components.
RESET PCM to completely clear DTCs.
d = After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD test.

For idle quality, starting, or stalling symptoms
currently present:
REPLACE IAC valve component.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
All others:
Unable to duplicate and/or identify fault at this time.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).
Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.
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DTC

TROUBLESHOOTING [ENGINE CONTROL FS]

P0603
P0605

DESCRIPTION

[Possible Cause]
« Battery terminals corrosion or loose connections
« Improper keep alive power circuit wire routing

STEP

1

INSPECTION
CHECK BATTERY TERMINALS

Note

« |If Keep Alive Power (KAPWR) is
interrupted to PCM (i.e. when breakout box
is installed or battery is disconnected), DTC
P0603 and/or PO605 may be generated on
first power-up.

« Inspect battery cables for loose
connections, corrosion, etc.

« Are battery terminal connections in
good condition?

INSPECT ENGINE COMPARTMENT FOR

PROPER WIRE ROUTING

¢ Inspect PCM wiring for proximity to ignition
components or wires.

¢ Is wiring too close to ignition
components or wires?

CHECK KEEP ALIVE POWER CIRCUIT TO

PCM

« Key off.

» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

* Install breakout box. Leave PCM
disconnected.

* Measure voltage between Test Pin 55 and
Test Pin 51 or 103 at breakout box.

* While observing DVOM, grasp PCM
harness and wiggle, shake or bend small
section while working from PCM to dash
panel.

* Is voltage less than 10.5 volts?

CHECK FOR REPEAT OF DTC P0603/P0605
¢ Activate KOEO self-test.
e Is DTC P0603/P0605 retrieved?

Yes

No

Yes

No

Yes

No

Yes

No

PCM Keep alive memory (KAM) test error
PCM Read only memory (ROM) test error

« DTC P0603 indicates PCM Keep Alive Memory (KAM) error
« DTC PO0605 indicates PCM Read Only Memory (ROM) error

* Harness open in keep alive power circuit
« Damaged PCM

ACTION

Go to next step.

SERVICE battery terminals as necessary.
RERUN OBD Test.

REROUTE as necessary.
RERUN OBD Test.

Engine compartment wire routing is okay.
Go to next step.

ISOLATE and SERVICE open in keep alive power circuit.
REMOVE breakout box.

RECONNECT PCM.

RERUN OBD Test.

No open in keep alive power circuit harness detected.
REMOVE breakout box.

RECONNECT PCM.

Go to next step.

REPLACE PCM.
RERUN OBD Test.

SERVICE other DTCs as necessary.

If none, testing is complete.

DTC P0603/P0605 was due to previous service action
mentioned in step 1.
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P0704  Clutch switch input circuit malfunction
DESCRIPTION » DTC PO0704 indicates malfunction of the neutral or clutch switch.
[Possible Cause]
« Crank engine while in self test « Damaged clutch or neutral switch
e Starter interlock switch disconnected during OBD Test « Damaged PCM
¢ Clutch switch circuit shorted to power
STEP INSPECTION ACTION
1 Note Yes Fault intermittent.
« During self test, clutch pedal must be DISCONNECT PCM.
pressed down and gearshift lever in INSPECT both ends of connector for damaged or pushed
NEUTRAL out pins, corrosion and loose wires.
SERVICE as necessary.
« Key off. If okay, REPLACE PCM.
* NGS tester connected. RERUN OBD Test.

« Key on, engine off.
¢ Look for CPP/PNP PID cycling ON/OFF
with:
¢ Transaxle in neutral, then shift into gear
and clutch pedal up. No Go to next step.
« Transaxle in gear and clutch pedal up
then down.
« Does reading change from ON to OFF
for both switches?

2 CHECK CLUTCH/NEUTRAL SWITCHES Yes Go to next step.

« Key off.

« Located the clutch switch near clutch pedal
and neutral switch near transaxle shift
linkage.

« Inspect both switches and brackets for
damage. Service as required.

« Disconnect clutch and neutral electrical
vehicle harness connector and inspect for
damage, pushed out or broken pins and
broken wires. Service as required.

¢ Measure resistance across the clutch
switch terminals with clutch pedal down.

* Measure resistance across the neutral
switch terminals with shift lever in neutral.

* Is resistance less than 5.0 ohms for both
switches?

3 CHECK RESISTANCE OF Yes Go to next step.

CLUTCH/NEUTRAL CIRCUIT

« Key off.

« Disconnect NGS tester.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

¢ Measure resistance between Test Pin 91 at
breakout box and same Test Pin 91 pin at
clutch and neutral vehicle harness

No REPLACE damaged clutch or neutral switch.
RECONNECT components.
RERUN OBD Test.

No SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

connector.
¢ Is each resistance less than 5.0 ohms?
4 CHECK CLUTCH/NEUTRAL CIRCUIT FOR Yes REPLACE PCM.
SHORT REMOVE breakout box.
« Key off. RECONNECT all components.
« NGS tester disconnected. RERUN OBD Test.

¢ Breakout box installed PCM disconnected.
¢ Clutch and neutral vehicle harnesses
disconnected. No
¢ Measure resistance between Test Pins 64
and 91 at breakout box and chassis
ground.
¢ Is resistance greater than 10,000 ohms?

SERVICE short circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL FS]

P1001
DESCRIPTION .

DTC

[Possible Cause]

« Damaged DLC

* Incorrect self test activation method

» Constant voltage is not in specification
« Idle RPM out of specification

STEP INSPECTION

1 VERIFY SELF TEST ACTIVATION METHOD

« Key off.

« Disconnect NGS tester from DLC. Inspect
DLC for damage. Service as necessary.

» Verify that the correct procedure was used
to activate Continuous Memory, KOEO or
KOER self-test.

* Was the correct self-test activation
method used?

2 CHECK FOR CONSTANT VOLTAGE AT TP

SENSOR

* Key off.

* TP sensor disconnected.

« Key on, engine off.

« Measure voltage between constant voltage
and TP sensor ground circuits at TP sensor
connector.

« Key off.

¢« Was voltage between 4.0 and 6.0 volts?

3 ABILITY TO ACCESS CONTINUOUS
MEMORY DTCs
¢« Could Continuous Memory DTCs be
accessed before this OBD Test was
entered?

4 ABILITY TO ACTIVATE KOEO SELF-TEST
¢ Could KOEO self-test be activated and
completed before this OBD Test was
entered?

5 ABILITY TO ACTIVATE KOER SELF-TEST
¢« Could KOER self-test be activated and
completed before this OBD Test was
entered?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Active self-test standard protocol communication error

KOER self-test cannot be completed

Open in DLC harness circuit
Short in DLC harness circuit
Damaged main relay circuit
Damaged PCM

ACTION

Go to next step.

COMPLETE self test using correct procedure.

RECONNECT TP sensor.
Go to next step.

REPAIR open in constant voltage circuit.
RECONNECT TP sensor.

Go to next step.

Go to step 6.

Go to next step.
Go to step 6.
CHECK that correct PCM is installed on vehicle.

Go to next step.
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STEP

10

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

RETRIEVE ANY CONTINUOUS MEMORY
DTCs

Note

« If failures are present in the following
components or systems, this could cause
PCM to complete KOER self-test and/or
cause PCM to generate NGS tester
communication error message:
0 Idle speed control
© EGR system
© Fuel control system
@ Vehicle speed sensor circuits
© Mass air flow sensor circuits
©Transaxle range switch circuits

Note

« Forinformation on retrieving MIL and
non-MIL DTCs, continuous memory
self-test.

* NGS tester connected.

« Key on, engine off.

« Retrieve and record all Continuous Memory
DTCs (MIL and non-MIL).

« Key off.

« Were any Continuous Memory DTCs
present.

CHECK POWER CIRCUIT AT DLC

« Key off.

* Inspect the DLC for damage. Service as
necessary.

¢ Measure voltage between power circuit
cavity at DLC and engine block ground.

« Is voltage greater than 10.5 volts?

CHECK DLC CHASSIS GROUND

CONTINUITY

« Key off.

< Measure resistance between chassis
ground circuit cavity at DLC and chassis
ground.

¢ |s resistance less than 5.0 ohms?

CHECK DLC GROUND CIRCUIT

CONTINUITY

* Key off.

« Disconnect PCM. Inspect for damaged or
pushed out pins, loose wires, corrosion,
etc. Service as necessary.

« Install breakout box. Leave PCM
disconnected.

¢ Disconnect NGS tester.

¢ Measure resistance between Test Pin 51 or
103 at breakout box and ground circuit
cavity at DLC.

* Is resistance less than 5.0 ohms?

CHECK DLC BUS(-) CIRCUIT CONTINUITY

* Key off.

¢ Breakout box installed. Leave PCM
disconnected.

* Measure resistance between Test Pin 15
BUS(-) at breakout box and BUS(-) circuit
at DLC.

e Is resistance less than 5 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION
Go to appropriate DTC chart.

Go to step 7.

Go to next step.

SERVICE open in DLC power circuit.
RERUN OBD Test.

Go to next step.

SERVICE open in DLC chassis ground circuit.
RERUN OBD Test.

Go to next step.

SERVICE open in DLC ground circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

Go to next step.

SERVICE open in DLC BUS(-) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.
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STEP

12

13

14

15

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK BUS(-) CIRCUIT FOR SHORT TO

CHASSIS GROUND

* Key off.

¢ Breakout box installed. Leave PCM
disconnected.

¢ Disconnect NGS tester.

¢« Measure resistance between Test Pin 15 at
breakout box and chassis ground.

* Is resistance greater than 10,000 ohms?

CHECK BUS(-) CIRCUIT FOR SHORT TO

POWER

« Key off.

» Breakout box installed. Leave PCM
disconnected.

« Disconnect NGS tester.

« Key on, engine off.

¢ Measure voltage between Test Pin 15
BUS(-) and Test Pin 51 or 103 at breakout
box.

¢ Was voltage greater than 6.0 volts?

CHECK DLC BUS(+) CIRCUIT CONTINUITY

« Key off.

¢ Breakout box installed. Leave PCM
disconnected.

¢« Measure resistance between Test Pin 16 at
breakout box and BUS(+) circuit at DLC.

¢ is resistance less than 5.0 ohms?

CHECK BUS(+) CIRCUIT FOR SHORT TO

CHASSIS GROUND

« Key off.

« Disconnect NGS tester.

* Measure resistance between Test Pin 16
BUS(+) at breakout box and chassis
ground.

« Is resistance greater than 10,000 ohms?

CHECK BUS(+) CIRCUIT FOR SHORT TO

POWER

« Key off.

« Breakout box installed. Leave PCM
disconnected.

¢ Disconnect NGS tester.

« Key on, engine off.

*« Measure voltage between Test Pin 16 and
Test Pins 51 or 103 at breakout box.

¢ Was voltage greater than 1.0 volt?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE short to ground in the BUS(-) circuit.
RECONNECT chassis PCM.

REMOVE breakout box.

RERUN OBD Test.

SERVICE Short to power in the BUS(-) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

Go to next step.

Go to next step.

SERVICE open in DLC (+) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

There is no short chassis ground in BUS(+) circuit.

Go to next step.

SERVICE short to power in BUS(+) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

SERVICE short to power in BUS(+) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

REPLACE PCM.
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DTC

DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL FS]

P1100 MAF sensor intermittent

¢ Continuous Memory DTC P1100 indicates MAF sensor signal went below 0.39 volts or

warm-up cycles

[Possible Cause]
« Poor continuity with MAF sensor connector
« Poor continuity with MAF harness

STEP
1

INSPECTION

CHECK FOR MAF CIRCUIT INTERMITTENT
VOLTAGE INPUT
« Start engine and bring to idle.

Yes

Note

¢ |If stabilized idle is not stabilized at
minimum of 700 rpm, go to ENGINE
SYMPTOM TROUBLESHOOTING.

*« NGS tester connected.
¢ Run throttle up to 1,500 rpm for 5 seconds
then bring back to idle.
« Access MAF V PID for fault indication while
performing following:
¢ Lightly tap on MAF sensor and wiggle
harness connector to simulate road
shock
« Does MAF V PID go below minimum 0.39
volts or above maximum 3.90 volts?

CHECK MAF HARNESS TO PCM FOR
INTERMITTENT OPENS OR SHORTS
* Key off.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.
¢ Install breakout box. Reconnect PCM.
« Key on, engine off.
¢« Connect DVOM between Test Pin 88 and
Test Pin 36 at breakout box.
¢ While viewing DVOM, do the following:
¢ Grasp vehicle harness closest to MAF
sensor connector

« Shake and bend small section of
harness all way to dash panel

* Wiggle, shake and bend harness from
dash panel to PCM

« Does voltage go below minimum 0.39
volts or above maximum 3.90 volts?

No

Yes

No

above 4.35 volts (refer to Voltage to Mass Air Flow Conversion Table at beginning of this
Test in 01-40A MASS AIR FLOW SENSOR INSPECTION [FS]) sometime during last 40

MAF harness intermittent short
MAF sensor internal intermittent open or short

ACTION

DISCONNECT and INSPECT MAF sensor connector.
If okay, REPLACE MAF sensor.
RESET PCM to completely clear DTCs.
W After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

ISOLATE fault and SERVICE as necessary.
RECONNECT all components.
RESET PCM to completely clear DTCs.
0- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Unable to duplicate and/or identify fault at this time.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).

Go to SYMPTOM TROUBLESHOOTING No.27.
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TROUBLESHOOTING [ENGINE CONTROL FS]

DTC P1101 MAF sensor out of self-test range

* Key On Engine Running (KOER) DTC P1101 indicates MAF signal circuit was not between

DESCRIPTION 0.34 and 1.96 volts during KOER self-test

[Possible Cause]

 Damaged MAF sensor

» Contaminated MAF sensor

* MAF sensor partially connected
¢« Open MAF sensor ground circuit

STEP INSPECTION

1 CHECK FOR MAF SENSOR CONTINUOUS
MEMORY CODES
» Drive vehicle for 6 to 10 minutes.
* Rerun Continuous Memory and KOEO
self-test.
* Is Continuous Memory DTC present with
KOER DTC P1101?

Yes

No

2 CHECK MAF SENSOR OUTPUT VOLTAGE Yes

Note

« DTC P1101 could be generated by low
charged vehicle battery or the garage
exhaust ventilation system. Service battery
as necessary then remove ventilation
system and properly vent to outside
atmosphere. Rerun KOEO or KOER
self-test.

«  Key off.

¢« Check that MAF sensor is corrected. If not,
service as necessary.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

« NGS tester connected.

¢ Install breakout box. Connect PCM to
breakout box.

« Key on, engine off.

¢ Measure between Test Pin 88 and Test
Pins 24 or 103 at breakout box.

« Is voltage greater than 0.20 volts?

3 CHECK MAF SENSOR GROUND CIRCUIT

CONTINUITY

* Key off.

¢ MAF sensor disconnected.

« Breakout box installed.

¢ Disconnect PCM.

¢ Disconnect NGS tester from DLC.

¢ Measure resistance between MAF sensor
ground circuit at MAF sensor connector
and battery negative post.

¢ |s resistance less than 10 ohms?

No

Yes

No

4 CHECK PCM GROUND CIRCUIT (BETWEEN
PCM AND MAF SENSOR GROUND
CIRCUIT) CIRCUIT CONTINUITY
« Key off.

« MAF sensor disconnected.

¢ Breakout box installed. PCM disconnected.

« Measure resistance between MAF sensor
connector and Test Pin 36 at breakout box.

¢ Is resistance less than 5.0 ohms?

Yes

No

Open PCM ground circuit (between PCM and MAF
sensor ground circuit)
Damaged PCM

ACTION

For Continuous Memory DTC P0102:

Go to appropriate MAF sensor Monitor DTC test.
For Continuous Memory DTC P0103:

Go to appropriate MAF sensor Monitor DTC test.
For all other Continuous Memory DTCs:

Go to appropriate DTC test.

Go to next step.

The MAF sensor signal circuit voltage is greater than
expected.
Go to step 14.

Go to step 10.

MAF sensor ground circuit harness circuit to MAF sensor
is okay.

RECONNECT NGS tester.

Go to next step.

SERVICE open in MAF sensor ground harness circut.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

PCM ground circuit harness to PCM is okay.
Go to next step.

SERVICE open in PCM ground circuit harness.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
icr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP INSPECTION ACTION
5 CHECK MAF CIRCUIT FOR SHORT TO Yes RECONNECT NGS tester.
GROUND IN PCM Go to next step.
* Key off.
* MAF sensor disconnected. No MAF sensor signal circuit shorted to ground or PCM
¢ Breakout box installed. ground in PCM.
¢« Reconnect PCM to breakout box. REMOVE breakout box.
« Disconnect NGS tester from DLC. RECONNECT MAF sensor.
* Measure resistance between Test Pin 88 RESET PCM to completely clear DTCs.
and Test Pins 36 and 24 or 103 at breakout cr After Repair Procedure
box. COMPLETE OBD Il Drive Mode.
« Is each resistance greater than 10,000 RERUN OBD Test.
ohms?
6 CHECK PCM GROUND CIRCUIT (BETWEEN Yes RECONNECT NGS tester.
PCM AND MAF SENSOR GROUND Go to next step.

CIRCUIT) FOR SHORT TO GROUND
CIRCUIT IN PCM

« Key off.

. MAyF sensor disconnected. No PCM ground circuit shorted to ground circuit in PCM.
« Breakout box installed. REPLACE PCM.

« PCM connected to breakout box. REMOVE breakout box.

« NGS disconnected from DLC. RECONNECT all components.

« Measure resistance between Test Pin 36 RERUN OBD Test.

and Test Pins 51 or 103 at breakout box.
« Is resistance greater than 10,000 ohms?

7 CHECK MAF SENSOR CIRCUIT OUTPUT Yes MAF SIG to PCM is okay.
«  Key off. Go to next step.
« MAF sensor connected.
« Breakout box installed.
« PCM connected.

+ Key on, engine running. No MAF sensor signal circuit or MAF sensor ground circuit is
open or MAF SIG is shorted to MAF RTN in MAF sensor.
Note REPLACE MAF sensor.
« Ifidle is not stabilized at minimum of 700 REMOVE breakout box.
rpm, go to ENGINE SYMPTOM RECONNECT PCM.
TROUBLESHOOTING. RESET PCM to completely clear DTCs.
cr After Repair Procedure
+ Measure voltage between Test Pin 88 at COMPLETE OBD Il Drive Mode.
breakout box and battery negative post. RERUN OBD Test.
« Is voltage between 0.34 and 1.96 volts at
idle?
8 VERIFY MAF SENSOR CIRCUIT INPUT AND Yes PCM ground circuit in MAF sensor is okay.
OUTPUT Go to next step.
* Key off. No PCM ground circuit open in MAF sensor.
« MAF sensor cpnnected. REPLACE MAF sensor.
« Breakout box installed. REMOVE breakout box.
* PCM connected. RECONNECT PCM.
* Key on, engine running. . RESET PCM to completely clear DTCs.
. Measu_re voltage between Test Pin 88 and cr After Repair Procedure
Test Pin 36 at breakout box. COMPLETE OBD I Drive Mode.
« Is voltage between 0.34 and 1.96 volts? RERUN OBD Test.
9 CHECK MAF SENSOR CIRCUIT OUTPUT Yes Unable to identify fault at this time.
WITH NGS TESTER Check possible intermittent.
* Key off. Go to SYMPTOM TROUBLESHOOTING No.27.

* MAF sensor connected.
« Key on, engine running.
: IAC;\:/IeASIS: \I\//IAPIIZDVbPItD with 0N;348 tejtirgag idle. REPLACE PCM.

s etween ©.s4 and L. REMOVE breakout box.

volts? RECONNECT PCM.
RESET PCM to completely clear DTCs.
jy After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

No MAF sensor signal circuit or PCM ground circuit is open or
shorted together in PCM.
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STEP
10

12

13

14

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

CHECK CONTINUITY OF POWER CIRCUIT

* Key off.

« MAF sensor disconnected.

¢ Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

¢ Measure resistance between MAF sensor
connector and Test Pin 71 or 97 at
breakout box.

¢ |s resistance less than 5.0 ohms?

CHECK MAF SENSOR CIRCUIT FOR

SHORTS TO GROUND CIRCUIT AND PCM

GROUND CIRCUIT

«  Key off.

¢« MAF sensor disconnected.

« Breakout box installed.

¢« PCM disconnected.

¢ Disconnect NGS tester from DLC.

< Measure resistance between Test Pin 88
and Test Pins 36 and 24 or 103 at breakout
box.

« Is each resistance greater than 10,000
ohms?

CHECK PCM GROUND CIRCUIT (BETWEEN

PCM AND MAF SENSOR GROUND) FOR

SHORT TO GROUND CIRCUITS.

« Key off.

« MAF sensor disconnected.

« Breakout box installed. PCM disconnected.

¢« NGS tester disconnected from DLC.

< Measure resistance between Test Pin 36
and Test Pin 51 or 103 at breakout box.

« Is each resistance greater than 10,000
ohms?

CHECK CONTINUITY OF MAF SENSOR

SIGNAL CIRCUIT

« Key off.

¢ MAF sensor disconnected.

¢ Breakout box installed. PCM disconnected.

¢ Measure resistance between MAF circuit at
MAF sensor connector and Test Pin 88 at
breakout box.

¢ Is resistance less than 5.0 ohms?

CHECK GROUND CIRCUIT TO MAF

SENSOR

« Key off.

* MAF sensor disconnected.

« Breakout box installed.

« PCM connected to breakout box.

« Key on, engine off.

« Measure voltage between power circuit
and ground circuit at MAF sensor vehicle
harness connector.

« Is voltage greater than 10.5 volts?

ACTION
Yes Power circuit harness to PCM is okay.
Go to next step.
No Service open in power circuit harness.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Yes MAF sensor signal, PCM ground and ground harness
circuits to PCM are okay.
RECONNECT NGS tester.
Go to next step.

No Service short circuit between MAF sensor signal and
ground or PCM ground.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes RECONNECT NGS tester.
Go to next step.

No SERVICE short circuit between PCM ground circuit and
ground circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
W After Repair Procedure
COMPLETE OBD Il Drive Mode.

Yes MAF sensor signal harness circuit to PCM is okay.
Go to next step.

No SERVICE open in MAF sensor signal harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes Ground harness circuit from battery negative post to MAF
sensor is okay.
Go to step 4.

No Go to step 3.
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DTC P1116 ECT sensor input signal out of self-test range

« DTC P1116 (ECT) indicates that corresponding sensor is out of self-test range. Correct
range of measurement is
e -6.6 "C (20 T) to 115 'C (240 'F} (KOEO)
* 49 °C {120 °F] to 115 'C {240 °F] (KOER)

DESCRIPTION

[Possible Cause]

« Low coolant level « Poor thermostat operation

« Damaged harness connector « Damaged sensor

* Overheated condition

STEP INSPECTION ACTION

1 CHECK OPERATION, INSTALLATION OF Yes For symptom of cooling system concern:
ENGINE COOLANT TEMPERATURE Do not service DTC P1116, service next DTC.
SENSOR If no other DTC's exists.
¢ Run engine at 2,000 rpm until engine RETURN to Symptom Flow Charts.
temperature stabilizes. All others:

NO START: Go to next step.

e Gotostep 3
VEHICLE STALLS:
¢ Return to Symptom Flow Chart

+ Check that upper radiator hose is hot and No Engine was not during closed loop operating condition.
pressurized. SERVICE other DTCs as necessary.

¢« Rerun Key On Engine Running (KOER)
self-test.

e Is DTC P1116 present?

2 CHECK CONSTANT VOLTAGE CIRCUIT Yes There is sufficient constant voltage.

VOLTAGE AT THROTTLE POSITION RECONNECT TP sensor.

SENSOR Go to next step.

« Key off.

« Disconnect TP sensor.
+« Measure voltage between constant voltage

circuit and TP sensor ground circuit at TP No REPAIR open in constant circuit.

sensor vehicle harness connector. Go to ENGINE SYMPTOM TROUBLESHOOTING No.31.
« Is voltage between 4.5 volts and 5.5

volts?

3 CHECK RESISTANCE OF ENGINE Yes For ECT sensor with NO START:
COOLANT TEMPERATURE SENSOR WITH Do not service DTC P1116 at this time.
ENGINE OFF RETURN to Symptom Flow Charts.

* Key off. All others:
« Disconnect ECT sensor. Go to next step.
¢« Measure resistance between sensor signal
circuit and TP sensor ground circuit at ECT No REPLACE suspect sensor.
sensor. RECONNECT vehicle harness.
+ Is resistance within specification? RERUN OBD Test.

4 CHECK RESISTANCE OF TEMPERATURE Yes REPLACE PCM.

SENSOR WITH ENGINE RUNNING RECONNECT vehicle harness.
RERUN OBD Test.
Note

« Verify engine is at operating temperature
before taking ECT readings.

« Key off.

+ Suspect engine coolant temperature No REPLACE suspect sensor.
sensor disconnected. RECONNECT vehicle harness.

« Run engine for two minutes at 2,000 rpm. RERUN OBD Test.

*« Measure resistance between sensor signal
circuit and TP sensor ground circuit at
engine coolant temperature sensor.

* Is resistance within specification?
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DTC P1120 TP sensor out of range low

« DTC P1120 indicates throttle position (TP) signal within the self-test range but with closed

DESCRIPTION throttle position range of below 0.17 volts

[Possible Cause]

« Frayed wires « Damaged TP sensor
« Corrosion on TP sensor, PCM or harness connectors « Damaged PCM
« Constant voltage circuit harness open or shorts
STEP INSPECTION ACTION
1 CHECK FRAYED TP CIRCUIT WIRES OR Yes SERVICE as necessary.
CORROSION ON CONNECTORS RESET PCM to completely clear DTCs.
* Do complete visual inspection of harness tr After Repair Procedure
connector at TP sensor (including pins) for COMPLETE OBD II Drive Mode.
corrosion. RERUN OBD Test.

« Do complete visual inspection of harness
wires between TP sensor and PCM for
insulation fraying and corrosion.

¢ Is afault present?

2 CHECK FOR STUCK TP SENSOR Yes Go to next step.

« Key on, engine off.

¢ Access TP V PID with NGS tester.

« Slowly move throttle from closed throttle
position to wide open throttle and observe No Go to DTC P1125 (Continuous).
TP V PID.

* While opening throttle, is TP V PID
below 0.49 volts?

3 CHECK CONSTANT VOLTAGE CIRCUIT Yes Go to next step.

VOLTAGE

« Key off.

* TP sensor disconnected.

« Key on, engine off.

*« Measure voltage between constant voltage
circuit and TP sensor ground circuit at TP
sensor vehicle harness connector.

« Is voltage between 4.0 and 6.0 volts?

4 CHECK TP SENSOR CIRCUIT CONTINUITY Yes TP SIG harness circuit to PCM is okay.
« Key off. Go to next step.
* TP sensor disconnected.
« Disconnect PCM. Inspect for damaged or

No Go to next step.

No Key off.
RECONNECT all components.
REPAIR open in constant voltage circuit.

pushed out pins, corrosion, loose wires, No SERVICE corrosion or open in TP sensor signal circuit
etc. Service as necessary. harness.
* Install breakout box. Leave PCM RESET PCM to completely clear DTCs.
disconnected. cr After Repair Procedure
* Measure resistance between TP circuit at COMPLETE OBD Il Drive Mode.
TP sensor connector and Test Pin 89 at RERUN OBD Test.

breakout box.
¢ |s resistance less than 5.0 ohms?

5 CHECK TP SENSOR SIGNAL TO PCM Yes TP sensor is damaged.
* Key off. REPLACE TP sensor.
e« Connect PCM to breakout box. REMOVE breakout box.
e« Connect TP sensor. RERUN OBD Test.

» Start engine and idle for 2 minutes.
* Measure the voltage between Test Pin 89

and Test Pin 91 at breakout box while No RERUN OBD Test.
slowly opening throttle from closed If DTC P1120 is still present, go to DTC P1125
position. (Continuous).

* Is voltage between 0.17 to 0.49 volts?
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DTC P1121 TP sensor input signal inconsistent with MAF sensor

DESCRIPTION « Continuous Memory DTC P1121 indicates throttle position is inconsistent with MAF sensor

[Possible Cause]

« Damaged TP sensor

« TP sensor not seated properly (almost completely
detached from throttle body)

STEP INSPECTION
1 TP SENSOR AND MAF SENSOR Yes
RATIONALITY CHECK
« Attempt to start engine. No
« Does engine run?
2 CHECK MECHANICAL OPERATION OF TP Yes
SENSOR

« Key on, engine off.
¢ Access TP V PID with the NGS tester.
* Slowly move throttle from closed throttle
position to wide open throttle position and
observe TP V PID for smooth reading
change. No
« While opening and closing the throttle,
is there a sudden drop In TP V PID
below 0.66 volts or sudden jump in TP V
PID above 1.20 volts?

3 CHECK TP SENSOR SIGNAL HIGH Yes
VERSUS THE ENGINE LOAD WHILE
DRIVING VEHICLE
« Key on, engine running.
« Do normal drive, exercising throttle and TP
sensor while accessing PIDs.
* Access TP V PID and LOAD PID with NGS
tester and record readings. No
¢« IsTP V PID greater than 2.44 volts and
LOAD PID reading less than 25%7?

4 CHECK TP SENSOR SIGNAL LOW VERSUS Yes
THE ENGINE LOAD
« Key on, engine running.

Note
« Ifthe vehicle does not start, go to ENGINE
SYMPTOM TROUBLESHOOTING.

¢ Access TP V PID and LOAD PID with NGS
tester and record readings.

¢ IsTP V PID reading less than 0.24 volts
and LOAD PID reading greater than No
60%?

5 CHECK TP SENSOR SIGNAL LOW VERSUS Yes
THE ENGINE LOAD WHILE DRIVING
VEHICLE
« Key on, engine running.

« Do normal drive, exercising throttle and TP
sensor near higher gears (preferably
overdrive) while accessing PIDs.

* Access TP V PID and LOAD PID with NGS
tester and record readings.

e IsTP V PID reading less than 0.24 volts
and LOAD PID reading greater than

60%2 No

¢ Air leak between MAF sensor and throttle body

ACTION

Go to next step.

CHECK for major leaks, cracks, and openings between
MAF sensor and throttle body.

TP sensor has internal substrate problem.
REPLACE TP sensor.
RERUN OBD Test.

Go to next step.

CHECK for air leaks between the MAF sensor and throttle
body including air noise sounds while engine is running.
SERVICE as necessary.

If okay, REPLACE TP sensor.

RERUN OBD Test.

Go to next step.

CHECK for TP sensor loosely connected to throttle body
(screws not securely tightened down).
SERVICE as necessary.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
DRIVE vehicle exercising throttle.
RERUN OBD Test.
If Continuous Memory P1121 is present, REPLACE MAF
sensor.

Go to next step.

CHECK for TP sensor loosely connected to the throttle
body (screws not securely tightened down).
SERVICE as necessary.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
DRIVE vehicle exercising the throttle.
RERUN OBD Test.
If Continuous Memory P1121 is now present, REPLACE
MAF sensor.

Unable to identify fault at this time. If vehicle does not
start, go to ENGINE SYMPTOM TROUBLESHOOTING.
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DTC P1124 TP sensor input signal out of self-test range
DESCRIPTION TP sensor's rotational setting is not in self-test range of 13.23 to 24.02% (0.43 to 1.17
volts)
[Possible Cause]
* Binding or bent throttle linkage « Throttle plate/screw misadjusted
* TP sensor may not be seated properly (tightened down) « Damaged TP sensor
» Throttle plate below closed throttle position « Damaged PCM
STEP INSPECTION ACTION
1 CHECK FOR OTHER DTCS Yes Go to appropriate DTC test.
* Active KOEO and KOER self-tests.
+ Is KOEO or KOER DTC present? No Go to next step.

2 CHECK FOR STUCK THROTTLE PLATE OR Yes Throttle plate and linkage are okay.
LINKAGE
¢ Visually inspect throttle body and throttle
linkage for binding or sticking.
« Verify throttle plate and linkage is at closed No SERVICE as necessary.
throttle position. RERUN OBD Test.
« Does throttle move freely and return to
closed throttle position?

DTC P1125 TP sensor circuit intermittent

« Continuous Memory DTC P1125 indicates the TP sensor signal went below 9.80% (0.17

DESCRIPTION ; .
volts) or above 92.27% (4.60 volts) sometime during last 80 warm up cycles

[Possible Cause]

« TP sensor connector with poor continuity « TP sensor internal electrical or substrate open or
e TP sensor harness with poor continuity electrical short
* TP sensor harness intermittent short
STEP INSPECTION ACTION
1 CHECK FOR TP CIRCUIT INTERMITTENT Yes DISCONNECT and INSPECT TP sensor connector.
VOLTAGE INPUT If OK, REPLACE TP sensor.
Start engine and bring to idle. RESET PCM to completely clear DTCs.
Run engine up to 1,500 rpm for 5 seconds. r After Repair Procedure
Key on, engine running. COMPLETE OBD Il Drive Mode.
Access TP V PID for fault indication with NGS RERUN OBD Test.

tester while performing following:
« Lightly tap on TP sensor and wiggle
harness connector to simulate road
shock No  Go to nextstep.
e Is TP V PID changing below the
minimum 0.49 volts or above the
maximum 4.60 volts?

2 CHECK TP SENSOR HARNESS TO PCM Yes ISOLATE fault and SERVICE as necessary.
FOR INTERMITTENT OPENS OR SHORTS RECONNECT all components.
* Key off. RESET PCM to completely clear DTCs.
« Disconnect PCM. Inspect for damaged or cp After Repair Procedure
pushed out pins, corrosion, loose wires, COMPLETE OBD II Drive Mode.
etc. Service as necessary. RERUN OBD Test.

¢ Install breakout box. Reconnect PCM.

« Key on, engine off.

¢« Connect DVOM between Test Pin 89 and
Test Pin 91 at the breakout box.

¢ While viewing DVOM:

* Grasp vehicle harness closest to TP No Unable to duplicate and/or identify fault at this time.
sensor connector Intermittent poor connection or component malfunction

¢ Shake and bend small section of (REPAIR or REPLACE as necessary).
harness all way to dash panel Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.

* Wiggle, shake and bend harness from
dash panel to PCM
« Is the voltage changing below minimum
0.49 volts or above maximum 4.60
volts?
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DTC P1127 Exhaust system too cool

« DTC P1127 indicates oxygen sensor heater was not on during KOER self test. Accurate
testing of oxygen sensor heater is energized when certain temperature criteria is met. The
heater will energize based on exhaust temperature modeling which allows for upstream
heaters being energized independent of downstream heaters

DESCRIPTION

[Possible Cause]
« Exhaust system too cool

STEP INSPECTION ACTION
1 CHECK HEATED OXYGEN SENSOR Yes RERUN OBD Test.
HEATER RELATED HARNESS SERVICE any other DTC as necessary.
* Key off.

¢ NGS tester connected.
» Key on, engine on.

« Access all heated oxygen sensor heater No RUN engine until all PIDs indicate ON.
related PIDs. RERUN OBD Test.

« HTR11 SERVICE any other DTC.

¢ HTR12
e Do all PIDs indicate on?

DTC P1250 Pressure regulator control (PRC) solenoid valve circuit malfunction
DESCRIPTION « DTC Pl?SO indicates a fuel pressure regulator control (PRC) solenoid valve circuit
malfunction
[Possible Cause]
« Damaged fuel pressure regulator control (PRC) solenoid * Open or shorted circuit
valve « Damaged PCM
STEP INSPECTION ACTION
1 CHECK FOR POWER CIRCUIT TO PRC Yes Go to next step.

SOLENOID VALVE
« Disconnect PRC solenoid valve connector.
« Key on, engine off.

« Measure voltage between power circuit at No SERVICE open in power circuit between ignition switch
PRC solenoid valve connector and chassis and PRC solenoid valve.
ground.
« Is voltage greater than 10.5 volts?
2 CHECK PRC SOLENOID VALVE Yes Go to next step.
¢ Key off.

¢« PRC solenoid valve disconnected.

¢« Measure resistance of terminals at PRC
solenoid valve.

¢ |s resistance less than 5.0 ohms?

3 CHECK PRC SOLENOID VALVE CIRCUIT Yes Go to next step.
FOR SHORT TO POWER CIRCUIT
« Key off.
* PRC solenoid valve disconnected.
« Disconnect PCM. Inspect for damaged or

No REPLACE PRC solenoid valve.
RERUN OBD Test.

pushed out pins, corrosion, loose wires, No SERVICE short to power.
etc. Service as necessary. REMOVE breakout box.

¢ Install breakout box. Leave PCM RECONNECT all components.
disconnected. RERUN OBD Test.

« Key on, engine off.

« Measure voltage between Test Pin 19 at
breakout box and chassis ground.

* Is voltage less than 1.0 volt?

4 CHECK PRC SOLENOID VALVE CIRCUIT Yes Go to next step.
FOR SHORT TO GROUND
* Key off.
« Disconnect NGS tester from DLC.
« Breakout box installed. No SERVICE short circuit.
¢ PCM disconnected. REMOVE breakout box.
« PRC solenoid valve disconnected. RECONNECT all components.

« Measure resistance between Test Pin 19 RERUN OBD Test.

and Test Pins 51 or 103 at breakout box.
* Is resistance greater than 10,000 ohms?
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STEP INSPECTION
5 CHECK PRC SOLENOID VALVE CIRCUIT
CONTINUITY
« Key off.

DTC

DESCRIPTION .

Breakout box installed.

PCM disconnected.

PRC solenoid valve disconnected.
Measure resistance between PRC solenoid
valve circuit at PRC solenoid valve vehicle
harness connector and Test Pin 19 at
breakout box.

Is resistance less than 5.0 ohms?

P1409

[Possible Cause]
« Damaged EGR valve coil
» EGR valve control signal circuit open

STEP

INSPECTION

1 CHECK CONNECTOR CONNECTION

Check for connection of EGR valve and
PCM.
Is connection okay?

2 CHECK EGR VALVE POWER CIRCUIT
VOLTAGE

Key off.

Disconnect EGR valve.

Key on, engine off.

Measure voltage between power circuit at
EGR valve harness connector terminal C or
D, and battery negative post.

Is each voltage greater than 10.5 volts?

3 CHECK EGR VALVE CONTROL SIGNAL
CIRCUIT SHORT TO GROUND

Key off.

EGR valve disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Measure resistance between following
terminals EGR valve connector and battery
negative post.

e Test Pin 68

e Test Pin 72

* Test Pin 46

e Test Pin 56

is each resistance greater than 10,000
ohms?

4 CHECK CONTINUITY EGR VALVE
CONTROL SIGNAL CIRCUIT OPEN

Key off.

EGR valve disconnected.

Breakout box installed.

PCM disconnected.

Measure resistance between appropriate
Test Pin at the breakout box and EGR
valve terminal at vehicle harness
connector.

¢ EGR valve terminal E - Test Pin 68

¢ EGR valve terminal A - Test Pin 72

¢ EGR valve terminal B - Test Pin 46

¢« EGR valve terminal F - Test Pin 56

Is each resistance less than 5.0 ohms?

Yes

No

Yes
No

Yes

No

Yes

No

Yes

No

ACTION

REPLACE PCM.
RECONNECT all components.
RERUN OBD Test.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

EGR valve (Stepper motor) malfunction

Open or short circuit is observed in EGR valve

« EGR valve control signal circuit short to ground
« EGR valve power circuit open

ACTION
Go to next step.

SERVICE as necessary.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE open power circuit.

RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

EGR valve control signal harness circuits to PCM is okay.
Go to next step.

SERVICE short circuit between EGR valve control signal
circuit.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

EGR valve control signal harness circuits to PCM is okay.
SERVICE EGR valve
1 01-16A EGR VALVE INSPECTION [FS]
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD test.

Service open in EGR valve control signal circuit harness.
RECONNECT all components.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE the OBD II Drive Mode.
RERUN OBD Test.
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DTC P1410 EGR boost solenoid valve stuck
DESCRIPTION « Deference of EGR boost pressure and atmospheric pressure is out of self-test range
[Possible Cause]
« Connection of hose between intake manifold and EGR ¢ Open or short to EGR boost solenoid circuit
boost solenoid is not properly « Damaged EGR boost solenoid valve
« Connection of hose between EGR boost sensor and < Damaged EGR boost sensor
EGR boost solenoid is not properly « Damaged PCM
* Air leaks after MAF sensor
STEP INSPECTION ACTION
1 VISUAL CHECKS Yes SERVICE as necessary.
¢ Check intake air system for leaks, RESET PCM to completely clear DTCs.
obstructions and damage. cr After Repair Procedure
« Check air cleaner element, air cleaner COMPLETE OBD Il Drive Mode.
housing for blockage. RERUN OBD Test.

« Verify integrity of positive crankcase
ventilation (PCV) system.
¢ Check for vacuum leaks.
¢« Check connection of hose between EGR
boost solenoid valve and intake manifold. No Go to next step.
¢« Check connection of hose between EGR
boost solenoid valve and EGR boost

sensor.
« Are any of above concerns present?
2 PERFORM CONTINUOUS MEMORY Yes Go to appropriate DTC test.
SELF-TEST
« Key off.
e Connect NGS tester.
o Perform continuous memory self-test. No Go to next step.
¢ Are any continuous memory DTCs
displayed?
3 PERFORM KOEO SELF-TEST Yes Go to appropriate DTC test.
« Key off.
* NGS tester connected.
* Key on, engine off. No Go to next step.

¢ Perform KOEO self-test.
« Are any KOEO DTCs displayed?

4 PERFORM KOER SELF-TEST Yes Go to appropriate DTC test.
« Key off.
* NGS tester connected.
* Key on, engine running. No Go to next step.

¢ Perform KOER self-test.
« Are any KOER DTCs displayed?

5 CHECK FOR POWER CIRCUIT TO EGR Yes Go to next step.
BOOST SOLENOID VALVE
+ Disconnect EGR boost solenoid valve No SERVICE open in POWER circuit between ignition switch
connector. and EGR boost solenoid valve.
+ Key on, engine off. RESET PCM to completely clear DTCs.
* Measure voltage between power circuit at jr After Repair Procedure
EGR boost solenoid valve vehicle harness COMPLETE OBD Il Drive Mode.
connector and chassis ground. RERUN OBD Test.
« Is voltage greater than 10.5 volts?
6 CHECK EGR BOOST SOLENOID VALVE Yes Go to next step.
* Key off.

No REPLACE EGR boost solenoid valve.
RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

« EGR boost solenoid valve disconnected.

¢« Measure resistance between terminals A
and B at EGR boost sensor solenoid valve.

¢ |s resistance less than 5.0 ohms?
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INSPECTION

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT FOR SHORT TO POWER

Key off.

EGR boost solenoid valve disconnected.
Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Key on, engine off.

Measure voltage between Test Pin 98 at
breakout box and chassis ground.

Is voltage less than 1.0 volts?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT SHORT TO GROUND

Key off.

Disconnect NGS tester from DLC.
Breakout box installed. PCM disconnected.
EGR boost solenoid valve disconnected.
Measure resistance between Test Pin 98
and Test Pin 51 or 103 and 91 at breakout
box.

Is resistance greater than 10,000 ohms?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT CONTINUITY

Key off.

Breakout box Installed. PCM disconnected.
EGR boost solenoid disconnected.
Measure resistance between EGR boost
solenoid valve circuit at EGR boost
solenoid valve connector Test Pin 98 at
breakout box.

Is resistance less than 5.0 ohms?

CHECK EGR BOOST SENSOR CONSTANT
VOLTAGE

Key on, engine off.

EGR boost sensor disconnected.

Measure voltage between constant voltage
and ground circuits at EGR boost sensor
harness connector.

Key off.

Is voltage between 4.0 and 6.0 volts?

CHECK CONTINUITY OF EGR BOOST
SENSOR HARNESS CIRCUIT

Key off.

EGR boost sensor disconnected.
Disconnect PCM. Inspect for damaged
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Measure resistance between EGR boost
sensor signal circuit at EGR boost solenoid
harness connector and Test Pin 34 at
breakout box.

Measure resistance between EGR boost
sensor ground circuit at EGR boost sensor
harness connector and Test Pin 91 at
breakout box.

Is each resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE short to power.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE short circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE open circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
Cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPAIR open in constant voltage circuit.

Go to next step.

SERVICE open in appropriate circuit.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.
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14
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INSPECTION

CHECK EGR BOOST SENSOR SIGNAL
CIRCUIT FOR SHORT TO GROUND AND
POWER

- Key off.

« EGR boost sensor disconnected.

e Breakout box installed. PCM disconnected.

« Measure resistance between Test Pin 34
and test Pin 91, 51 and 103 at breakout
box.

« Measure resistance between Test pin 34
and Test Pin 71, 90 and 97 at breakout
box.

- Is resistance greater than 10,000 ohms?

CHECK EGR VALVE POWER CIRCUIT
VOLTAGE
« Key off. No
- Disconnect EGR valve.
- Key on, engine off.
- Measure voltage between power circuit at
EGR valve harness connector C or D and
battery negative post.
- Is each voltage greater than 10.5 volts?

Yes

No

Yes

CHECK EGR CONTROL SIGNAL CIRCUIT Yes
SHORT TO GROUND
* Key off.
* EGR valve disconnected.
+ Disconnect PCM. No
* Measure resistance between following
terminals EGR valve connector and battery
negative post.
* Test Pin 68
e Test Pin 72
¢ Test Pin 46
* Test Pin 56
* Is each resistance greater than 10,000
ohms?

CHECK CONTINUITY EGR VALVE Yes
CONTROL SIGNAL CIRCUIT OPEN
«  Key off.
¢« EGR valve disconnected.
¢ Breakout box installed. PCM disconnected. No
*« Measure voltage between appropriate Test
Pin at breakout box and EGR valve
terminal at harness connector.
¢ EGR valve terminal E - Test Pin 68
¢ EGR valve terminal A - Test Pin 72
¢ EGR valve terminal B - Test Pin 46
¢ EGR valve terminal F- Test Pin 56
* Is each resistance less than 5.0 ohms?

ACTION

Go to next step.

SERVICE short in EGR boost sensor signal circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
st After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.

Power harness circuit from main relay to EGR is okay.
Go to next step.

SERVICE open power circuit.
Reconnect all components.
RESET PCM to completely clear DTCs.
st After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.

EGR valve control signal harness circuit to PCM is okay.
Go to next step.

SERVICE short circuit between EGR valve control signal
circuit.
RESET PCM to completely clear DTCs.
st After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.

EGR valve control signal circuits are okay.
Service EGR valve.
Sr01-16 EGR VALVE INSPECTION

SERVICE open in EGR valve control signal circuit
harness.
RECONNECT all components.
RESET PCM to completely clear DTCs.
Sr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.
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DTC P1450 Evaporative emission control system unable to bleed up fuel tank vacuum

DESCRIPTION

[Possible Cause]

« Contaminated filter on the purge solenoid valve

« Damaged the purge solenoid valve

« Constant voltage circuit open between fuel tank
pressure (FTP) sensor and PCM

STEP INSPECTION

1 CHECK PURGE SOLENOID VALVE

«  Key off.

< Remove vacuum line from the input
vacuum port to intake manifold on control
vacuum solenoid part of purge solenoid
valve.

« Apply 33 kPa (0.33 kgf/lcm2, 210 inHg} of
vacuum with a hand-held vacuum pump to
the open port on solenoid part of the purge
solenoid valve.

« Does vacuum to the solenoid on purge
solenoid valve release rapidly?

2 CHECK PURGE SOLENOID VALVE

RESISTANCE

« Key off.

« Purge solenoid valve disconnected.

* Measure resistance between purge
solenoid valve and power circuit on purge
solenoid valve.

+ Is resistance between 30 and 36 ohms?

3 CHECK PURGE SOLENOID VALVE CIRCUIT

FOR SHORT TO GROUND CIRCUIT

« Key off.

« Purge solenoid valve disconnected.

« Breakout box installed.

« PCM disconnected.

¢ Disconnect NGS tester from DLC.

* Measure resistance between Test Pin 67
and Test Pins 24 and 103 at breakout box.

« Is each resistance greater than 10,000
ohms?

4 VISUAL CHECK OF CONSTANT VOLTAGE
CONNECTIONS AT FUEL TANK PRESSURE
SENSOR AND PCM
«  Key off.

« Observe constant voltage circuit at both
FTP sensor and PCM connectors.

« Does constant voltage circuit appear to
be connected at both FTP sensor and
PCM?

5 CHECK RESISTANCE OF CONSTANT

VOLTAGE CIRCUIT AT FTP SENSOR

« Key off.

¢ Disconnect FTP sensor.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

¢ install breakout box. Leave PCM
disconnected.

*« Measure resistance between Test Pin 90 at
breakout box and constant voltage circuit
at FTP sensor connector.

* Is resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

« DTC P1450 indicates that self-test has detected Evaporative Emission Control System is
unable to bleed up fuel tank vacuum

Damaged FTP sensor

ACTION

REMOVE vacuum pump.
RECONNECT all components.
Go to next step.

SERVICE purge solenoid valve.

If unable to repair filter, REPLACE damaged purge

solenoid valve.

REMOVE vacuum pump.

RECONNECT all components.

RESET PCM to completely clear DTCs.
Cr After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE damaged purge solenoid valve.

RESET PCM to completely clear DTCs.
e After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE harness short between purge solenoid valve

and ground circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
Cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE as necessary.

RESET PCM to completely clear DTCs.
Cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Constant voltage is open in FTP sensor.

REPLACE damaged FTP sensor.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
Cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

SERVICE open in constant voltage harness to FTP

sensor.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
Cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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DTC P1451

DESCRIPTION .
failure.

[Possible Cause]

« Damaged fuel tank pressure (FTP) sensor

« Kinks or blockage in fuel vapor hose/tube between fuel
tank, purge solenoid valve and fuel vapor storage
canister(s) or between fuel vapor storage canister(s),
CDCV and atmosphere

« Power circuit open

STEP INSPECTION

1 CHECK FOR POWER CIRCUIT TO CDCV
* Key off.
» Disconnect CDCV connector.
« Key on, engine off.
« Measure voltage between power circuit at
CDCV connector and battery ground.
« Is voltage greater than 10.5 volts?

2 CHECK CDCV RESISTANCE
« Key off.
¢« Disconnect CDCV connector.
¢ Measure the resistance between CDCV
and power circuit on CDCV.
¢ |Isthe resistance between 45 and 65
ohms?

3 CHECK RESISTANCE OF CDCV CIRCUIT

« Key off.

¢ Disconnect CDCV and PCM. Inspect for
damaged or pushed out pins, corrosion
and loose wires. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

¢ Measure resistance between Test Pin 18 at
breakout box and CDCV circuit at the
CDCV connector.

¢ Is resistance less than 5.0 ohms?

4 CHECK CDCV CIRCUIT FOR SHORT TO

GROUND CIRCUIT

« Key off.

¢« CDCV disconnected.

¢ Breakout box installed.

« PCM disconnected.

« Disconnected NGS tester from DLC.

< Measure resistance between Test Pin 18
and Test Pins 51 and 103 at breakout box.

* Is resistance greater than 10,000 ohms?

5 CHECK CDCV SIGNAL CIRCUIT FOR
SHORT TO POWER CIRCUIT
* Key off.
« CDCV disconnected.
» Breakout box installed.
* PCM disconnected.
» Key on, engine off.
* Measure voltage between Test Pin 18 at
breakout box and chassis ground.
* Is voltage less than 1.0 volts?

Yes
No

Yes
No

Yes

No

Yes

No

Yes

No

Canister drain cut valve (CDCV) malfunction
« DTC P1451 indicates that self-test has detected a Canister Drain Cut Valve (CDCV) circuit

CDCV circuit open

CDCV circuit shorted to ground circuit
CDCV circuit shorted to power circuit
Damaged CDCV

Damaged PCM

ACTION
Go to next step.

SERVICE open in power circuit harness to CDCV.
RECONNECT all components.
RESET PCM to completely clear DTCs.
er After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

REPLACE damaged CDCV.
RECONNECT CDCV.
RECORD and REMEMBER this pinpoint test step.
Go to step 8.
Then RETURN to the pinpoint test step that directed you
here.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE open in CDCV harness.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cf After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT NGS tester.
Go to next step.

SERVICE harness short between CDCV and GROUND
CIRCUIT.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
Cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE harness short between CDCV and power circuit
(power circuit, constant voltage or chassis ground).
RECONNECT all components.
RESET PCM to completely clear DTCs.

tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP INSPECTION
6 CHECK CDCV SIGNAL FROM PCM Yes
* Key off.
« Breakout box installed.
* Reconnect PCM to breakout box.
* Reconnect CDCV connector.
» Connect digital multimeter between Test
Pin 18 and Test Pin 51 or 103 at breakout
box.
e Start engine.
» Observe voltage on digital multimeter.
« Is voltage between 10.0 and 14.0 volts?
No
7 EVAPORATIVE SYSTEM RE-CHECK Yes
« RESET PCM to completely clear DTCs.
zr After Repair Procedure
¢ COMPLETE OBD Il Drive Mode.
¢ Is MIL illuminated?
No
KOEO, KOER P1460
DTC
DESCRIPTION .

[Possible Cause]
* Open or shorted circuit
 Damaged A/C relay

STEP
1

INSPECTION

CHECK FOR IGNITION SWITCH (IG1) Yes
VOLTAGE TO A/C RELAY
Note
« Verify A/IC and defrost were off during

KOEO and KOER self-tests.

No

« Key off.
« Disconnect A/C relay.
¢ Keyon.
*« Measure voltage between ignition switch

(IG1) circuit at A/C relay vehicle harness

connector and chassis ground.
« Is voltage greater than 10.5 volts?
CHECK A/C RELAY Yes
* Key off.
« A/C relay disconnected.
* Check A/C relay coil resistance:

* Measure resistance A/C relay coil circuit

and ignition switch (IG1) pin at A/C relay.
* Resistance should be between 50 and No

100 ohms.
* Check A/C relay for internal shorts:

*« Measure resistance between A/C relay
coil circuit pin and following pins at A/C
relay: B+, power-to-clutch, ground.

« Resistances should be greater than
10,000 ohms.

« Are all resistance checks okay?

ACTION

REPLACE damaged CDCV.
REMOVE breakout box.
RECONNECT all components.
RECORD and REMEMBER this pinpoint test step.
Go to next step.
Then RETURN to the pinpoint test step that directed you
here.
RESET PCM to completely clear DTCs.
IT After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

ISOLATE pressure leak in evaporative emission system
(ie, vacuum/fuel vapor hose connections, cracked/split
hoses, damaged components.) SERVICE as necessary.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.

r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

RETURN to the action to take column of pinpoint test step

that directed you here.

Wide open throttle air conditioning cutoff circuit malfunction

KOEO KOER DTC P1460 indicates an A/C relay primary circuit fault

Damaged PCM

ACTION

Go to next step.

VERIFY condition of related fuses. If okay, SERVICE open
circuit.

RECONNECT all components.

RERUN OBD Test.

Go to next step.

REPLACE A/C relay.
RECONNECT all components.
RERUN OBD Test.
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INSPECTION

CHECK A/C RELAY CIRCUIT FOR SHORT

TO POWER

« Key off.

« A/C relay disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wire, etc.
Service as necessary.

« Install breakout box. Leave PCM
disconnected.

« Key on, engine off.

*« Measure voltage between Test Pin 69 at
breakout box and chassis ground.

¢ Is voltage less than 1.0 volt?

CHECK A/C RELAY CIRCUIT FOR SHORT

TO CHASISS GROUND

« Key off.

« A/C relay disconnected.

¢ Disconnect NGS tester from DLC.

¢ Breakout box installed.

¢« PCM disconnected.

« Measure resistance between Test Pin 69 at
breakout box and chassis ground.

» Is resistance greater than 10,000 ohms?

CHECK A/C RELAY CIRCUIT CONTINUITY

* Key off.

* A/C relay disconnected.

« Breakout box installed.

« PCM disconnected.

e Measure resistance between Test Pin 69 at
breakout box and A/C relay circuit at A/C
relay connector.

¢ Is resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE short to power.
REMOVE breakout box.
RECONNECT all components.
START engine and TURN A/C on.
WAIT 15 seconds.

TURN A/C and key off.

RERUN OBD Test.

Go to next step.

SERVICE short to ground.
REMOVE breakout box.
RECONNECT all components.
START engine and TURN A/C on.
WAIT 15 seconds.

TURN A/C and key off.

RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
START engine and TURN A/C on.
WAIT 15 seconds.

TURN A/C off.

RERUN OBD Test.

SERVICE open circuit.

REMOVE breakout box.
RECONNECT all components.
START engine and TURN A/C on.
WAIT 15 seconds.

TURN A/C off.

RERUN OBD Test.
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CONTINUOUS P1460 Wide open throttle air conditioning cutoff circuit malfunction

DTC

DESCRIPTION ] - .
during vehicle operation

[Possible Cause]
« Open in ignition switch to A/C relay coil circuit

STEP INSPECTION
1 CHECK A/C RELAY COIL CIRCUIT FOR Yes
SHORT TO GROUND
« Key off.

¢ NGS tester connected.
« Disconnect A/C low pressure switch.
¢ Install jumper wire in A/C low pressure
switch vehicle harness connector, (to
complete circuit)
« Key on, engine off.
* A/C switch ON.
e Check A/C relay coil circuit short to ground
while performing following:
« Shake, wiggle, bend A/C coil circuit
between PCM terminal 69 and A/C relay.
¢ Lightly tap on A/C relay (to simulate road
shock).
* |Is fault indicated?

2 CHECK A/C RELAY COIL CIRCUIT FOR Yes
OPEN TO POWER
« Key on, engine off.
¢ Jumper wire installed in A/C low pressure
switch.
« A/CON.
* NGS tester connected.
¢ Access Output Test Mode on NGS tester.
e Turn output ON.
¢ Check A/C relay coil circuit for open in
power circuit or ignition switch circuit
performing following:
« Shake, wiggle, bend A/C coil circuit
between PCM terminal 69 and A/C relay.
« Shake, wiggle, bend power circuit or
ignition switch circuit to A/C relay. No
« Lightly tap on A/C relay (to simulate road
shock).
« Key off, A/C off.
¢ Is fault indicated?

No

« Continuous Memory DTC P1460 indicates A/C relay primary circuit fault has occured

ACTION

ISOLATE fault and SERVICE as necessary.

REMOVE jumper wire.

RECONNECT all components.

RESET PCM completely clear DTCs.
1r After Repair Procedure

START engine.

TURN A/C to ON.

WAIT 15 seconds.

A/C off.

Key off.

RERUN OBD Test.

Go to next step.

ISOLATE fault and SERVICE as necessary.

REMOVE jumper wire.

RECONNECT all components.

RESET PCM completely clear DTCs.
o' After Repair Procedure

START engine.

TURN A/C to ON.

WAIT 15 seconds.

A/C off.

Key off.

RERUN OBD Test.

Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.
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DTC P1464

DESCRIPTION .

[Possible Cause]
* A/C switch turned on during self-test

STEP INSPECTION

1 CHECK FOR KOEO AND KOER SELF-TEST
¢ Was A/C switch off during KOEO and
KOER self-tests?

2 CHECK DTC PRESENT
« Active Continuous Memory self-test.
*« Are any DTCs present?

3 CHECK FOR A/C RELAY CIRCUIT

« Breakout box installed.

« Key on, engine running.

¢ Fan switch in 1st speed.

+« Measure voltage between Test Pin 69 at
breakout box and chassis ground.
* A/C switch ON: 0 V
* A/C switch OFF: 12 V

« Are voltages correct?

4 CHECK FOR A/C SWITCH CIRCUIT
* Measure voltage between Test Pin 41 at
breakout box and chassis ground.
¢ A/C switch ON: 0 V
¢ A/C switch OFF: 12 V
« Are voltages correct?

5 CHECK CONTINUITY OF A/C RELAY

CIRCUIT

+ Key off.

« Disconnect A/C relay and breakout box
from PCM (leave breakout box connected
to PCM vehicle harness connector).

¢ Measure resistance between Test Pin 69 at
breakout box and chassis ground.

» Is resistance greater than 10,000 ohms?

6 CHECK A/C AMPLIFIER
» Perform A/C amplifier inspection.
¢ Is A/C amplifier okay?

7 CHECK CONTINUITY OF A/C SWITCH

CIRCUIT

* Key off.

« Disconnect A/C amplifier and breakout box
from PCM (leave breakout box connected
to PCM vehicle harness connector.)

* Measure resistance between Test Pin 41 at
the breakout box and chassis ground.

* Is resistance greater than 10,000 ohms?

Yes
No
Yes
No

Yes

No

Yes

No

Yes

No

Yes
No

Yes

No

Air conditioner (A/C) demand out of self-test range
DTC P1464 indicates A/C switch did not turn off during KOER or KOEO self-test

Short to ground in A/C relay circuit
ACTION

Go to next step.

RERUN KOEO and/or KOER self-test with A/C switch off.

Go to appropriate DTC chart.
Go to next step.

CHECK A/C relay operation.

If okay, intermittent poor connection or component
malfunction. (REPAIR or REPLACE as necessary).
Go to SYMPTOM TROUBLESHOOTING No.27.

If okay, REPLACE PCM.

Go to next step.

Go to next step.

Goto step 6.

Intermittent poor connection or component malfunction
between A/C relay and PCM circuit. (REPAIR or
REPLACE as necessary).

SERVICE short circuit between A/C relay and PCM.
REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

Go to next step.
REPLACE A/C Amplifier.

Check heater control unit operation.
If voltage incorrect, REPLACE heater control unit.
If voltage correct, REPLACE PCM.

SERVICE short circuit between A/C amplifier and PCM.
REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.
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KOEO, KOER P1474  Cooling fan control primary circuit malfunction
DTC P1479 Condenser fan control primary circuit malfunction

« DTC P1474 indicates cooling fan control primary circuit failure.

DESCRIPTION « DTC P1479 indicates condenser fan control primary circuit failure.

[Possible Cause]

« Open or shorted cooling fan control signal or condenser « Damaged fan relay (cooling fan or condenser fan)
fan control signal circuit « Damaged PCM

¢« Open VPWR circuit to fan relay

STEP INSPECTION ACTION
1 CHECK FOR POWER CIRCUIT TO Yes Go to next step.

APPLICABLE FAN RELAY

Note

« During diagnosis, use below to determine
the correct pin number, circuit and relay
being tested.

No SERVICE open power circuit to applicable fan control
« DTC P1474=PCM terminal 45 relay.
¢« DTC P1479=PCM terminal 17 RECONNECT fan relay.

* Key off. RERUN OBD Test.

« Disconnect appropriate fan relay.

« Keyon.

« Measure voltage between power circuit at
applicable fan control relay connector and
battery negative post.

« Is voltage greater than 10.5 volts?

2 CHECK FOR COOLING FAN CONTROL Yes Key off.

SIGNAL OR CONDENSER FAN CONTROL REPLACE appropriate fan relay.

SIGNAL CIRCUIT CYCLING RERUN OBD Test.

« Key on, engine off.

« Applicable fan relay disconnected.

* NGS tester connected.

« Access Output Test Mode.

* Connect non-powered test lamp between No  REPEAT test step to VERIFY results.
power circuit and cooling f_an con'trol _S|gnal If test lamp still does not turn on and off as expected, turn
or condenser fan control signal circuit at key off.
applicable fan relay connector. REMOVE test lamp.

¢ While observing test lamp, command Go to next step.
appropriate cooling fan speed on and off.

¢ Does test lamp turn on and off when
cooling fan output is commanded on
and off?

3 CHECK COOLING FAN CONTROL SIGNAL Yes Go to next step.

OR CONDENSER FAN CONTROL SIGNAL

CIRCUIT FOR SHORT TO POWER

« Key off.

« Applicable fan control relay disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary. No

« Key on, engine off.

* Measure voltage between cooling fan
control signal or condenser fan control
signal circuit at applicable fan control relay
vehicle harness connector and battery
negative post.

« Key off.

¢« Was voltage less than 1.0 volt?

SERVICE cooling fan control signal or condenser fan
control signal circuit short to power.

RECONNECT all components.

RERUN OBD Test.
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INSPECTION

CHECK COOLING FAN CONTROL SIGNAL
OR CONDENSER FAN CONTROL SIGNAL
CIRCUIT FOR SHORT TO GROUND

« Key off.

« Disconnect NGS tester from DLC.

« Appropriate fan relay disconnected.

< PCM disconnected.

« Install breakout box. Leave PCM
disconnected.

*« Measure resistance between appropriate
fan circuit Test Pin 45 (cooling fan control
signal) or 17 (condenser fan control signal)
and Test Pin 51, 103 and 91 at breakout
box.

¢ is each resistance greater than 10,000
ohms?

CHECK COOLING FAN CONTROL SIGNAL
OR CONDENSER FAN CONTROL SIGNAL
CIRCUIT RESISTANCE

* Key off.

» Appropriate fan control relay disconnected.

» Breakout box installed.

< PCM disconnected.

* Measure resistance between appropriate
fan control circuit Test Pin45 (cooling fan
control signal) or 17 (condenser fan control
signal) at breakout box and at appropriate
fan relay vehicle harness connector.

* Is resistance less than 5.0 ohms?

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE fan control circuit for short to ground.
REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD test.

SERVICE open cooling fan relay control or condenser fan
relay control circuit.

REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.
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CONTINUOUS P1474  Cooling fan control circuit malfunction
DTC

¢ Continuous Memory DTC P1474 indicates cooling fan control circuit failure has occurred

DESCRIPTION ; - h
during vehicle operation

[Possible Cause]

* Open or short cooling fan control circuit « Open power circuit cooling fan relay
STEP INSPECTION ACTION
1 CHECK COOLING FAN CONTROL CIRCUIT Yes Key off.
FOR OPEN OR SHORT CIRCUIT ISOLATE fault and SERVICE as necessary.
* Key off. RESET PCM to completely clear DTCs.
» A/C off. er After Repair Procedure
* NGS tester connected. COMPLETE OBD Il Drive Mode.
« Disconnect cooling fan connector. Inspect RERUN OBD test.

connector for damaged or pushed out pins,

corrosion and loose wires. Service as

necessary.

¢ Connect non-power test lamp between
cooling fan operational circuit and ground
circuit at vehicle harness connector.

« Key on, engine off.

¢ Access Output Test Mode on NGS tester.

« Command cooling fan on.

* Observe test lamp for an indication of fault
while performing following (lamp will turn off No Go to next step.
when fault detected, indicating open or
short to power):

« Shake, wiggle, bend, cooling fan control
circuit PCM 45 terminal and cooling fan
relay.

« Shake, wiggle, bend, power circuit or
ignition switch circuit to cooling fan relay.

« Lightly tap on cooling fan relay (to
simulate road shock).

e Is fault indicated?

2 CHECK COOLING FAN CONTROL CIRCUIT Yes ISOLATE fault and service as necessary.

FOR SHORT TO GROUND RESET PCM to completely clear DTCs.

« Key on, engine off. cr After Repair Procedure

« Cooling fan disconnected. Test lamp COMPLETE OBD Il Drive Mode.
installed. RERUN OBD Test.

* NGS tester connected.

« Command cooling fan off.

« Observe test lamp for indication of fault
while performing following (lamp will turn on
when fault is indicated, indicating cooling
fan control circuit short to ground):

« Shake, wiggle, bend, cooling fan control
circuit between PCM and cooling fan
relay.

« Lightly tap cooling fan relay (to simulate
road shock).

* Isfault indicated?

No Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27.
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CONTINUOUS P1479

DTC

DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL FS]

operation

[Possible Cause]
« Open or shorted condenser fan control circuit

STEP

INSPECTION

1 CONTINUOUS MEMORY DTC P1479:
CHECK CONDENSER FAN CONTROL
SIGNAL CIRCUIT FOR OPEN OR SHORT
TO POWER

Key off.

Turn A/C off.

Inspect connectors for damaged or pushed
out pins, corrosion, loose wires, etc.
Service as necessary.

Connect non-powered test lamp between
power to condenser fan control signal
circuit and ground circuit at condenser fan
vehicle harness connector.

Key on, engine off.

Access Output Test Mode.

Command condenser fan control on.
Observe test lamp for indication of fault
while performing following (the test lamp

Yes

No

will turn off when fault is detected indicating

an open or short to power):

« Shake, wiggle and bend the condenser
fan control signal circuit between PCM
and condenser fan relay.

« Shake, wiggle and bend power circuit to
condenser fan relay.

« Lightly tap on condenser fan relay to
simulate road shock.

Is fault indicated?

2 CHECK FOR CONDENSER FAN CONTROL
SIGNAL CIRCUIT SHORT TO GROUND

Key on, engine off.

Condenser fan disconnected, test lamp
installed.

NGS tester connected.

Command condenser fan off.

Observe test lamp for indication of a fault

Yes

while performing following (lamp will turn on

when a fault is detected, indicating an

condenser fan control signal circuit short to

ground):

« Shake, wiggle and bend condenser fan
control circuit between PCM and
condenser fan relay.

« Shake, wiggle and bend power circuit to
condenser fan relay.

« Lightly tap on condenser fan relay to
simulate road shock.

Key off.

Is fault indicated?

No

Condenser fan control circuit malfunction

« DTC P1479 indicates condenser fan control circuit failure has occurred during vehicle

Open power circuit to condenser fan control
ACTION

Key off. ISOLATE fault and SERVICE as necessary.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

Isolate fault and service as necessary.
RESET PCM to completely clear DTCs.

it After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Unable to duplicate or identify fault at this time.
Intermittent poor connection or component malfunction.
(SERVICE or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLE SHOOTING No.27.
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P1487 EGR boost solenoid valve circuit malfunction
DESCRIPTION « DTC P1487 indicates EGR boost solenoid valve circuit malfunction.

[Possible Cause]
 Damaged EGR boost solenoid valve
¢ Open or shorted circuit

STEP
1

INSPECTION

CHECK FOR POWER TO EGR BOOST
SOLENOID VALVE

Disconnect EGR boost solenoid valve
connector.

Key on, engine off.

Measure voltage between power circuit at
solenoid valve connector and chassis
ground.

Is voltage greater than 10.5 volts?

CHECK EGR BOOST SOLENOID VALVE

Key off.

EGR boost solenoid valve disconnected.
Measure resistance of terminals EGR
boost solenoid valve.

Is resistance less than 5.0 ohms?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT FOR SHORT TO POWER

Key off.

EGR boost solenoid valve disconnected.
Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Repair as necessary.

Install breakout box. Leave PCM
disconnected.

Key on, engine off.

Measure voltage between Test Pin 98 at
breakout box and chassis ground.

is voltage less than 1.0 volts?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT FOR SHORT TO GROUND

Key off.

Disconnect NGS tester from DLC.
Breakout box installed. Leave PCM
disconnected.

EGR boost solenoid valve disconnected.
Measure resistance between Test Pin 98
and Test Pin 51 or 103 and 91 at breakout
box.

Is resistance greater than 10,000 ohms?

CHECK EGR BOOST SOLENOID VALVE

Cl

RCUIT CONTINUITY

Key off.

Breakout box installed.

PCM disconnected.

EGR boost solenoid valve disconnected.
Measure resistance between EGR boost
solenoid connector signal terminal and Test
Pin 98 at breakout box.

Is resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

« Damaged PCM

ACTION
Go to next step.

SERVICE open in EGR boost solenoid valve power circuit
between ignition switch and EGR boost solenoid valve.
RERUN OBD Test.

Go to next step.

REPLACE EGR boost solenoid valve.
RERUN OBD Test.

Go to next step.

SERVICE short to power.
REMOVE breakout box.
RECONNECT ail components.
RERUN OBD Test.

Go to next step.

SERVICE short circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

REPLACE PCM.
RECONNECT all components.
RERUN OBD Test.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.
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DESCRIPTION
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P1501 Vehicle speed sensor (VSS) input signal out of self-test range

« DTC P1501 indicates VSS input signal is out of self-test range.

Note

set and testing will

[Possible Cause]
« Intermittent VSS input signal from external sources such as ignition wires or charging circuit

STEP

INSPECTION

1 CHECK VSS PID FOR INPUT SIGNAL

Start engine and idle in neutral.

Access VSS PID and observe for vehicle
speed inputto PCM.

Increase engine speed, no higher than
2,000 rpm, several times while observing
VSS PID.

Is reading on VSS PID less than 5 km/h
(3 mph}?

2 CHECK VSS HARNESS ROUTING

DTC

Check VSS harness routing

« Verify harness is not routed adjacent to
high current wires (i.e, ignition wires or
generator wiring).

« Verify VSS harness is shielded and
grounded, if applicable.

¢ Check continuity of VSS harness.

Are any problems evident?

abort

Yes

No

Yes

No

« When PCM detects a VSS input signal any time during KOER testing, DTC P1501 will be

ACTION

Unable to dupricate or identify fault at this time.
RESET PCM to completely clear DTCs.

r After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test. If DTC P1501 still exists.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).

Go to next step.

SERVICE as necessary.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD II Drive Mode.

Unable to duplicate or identify fault at this time.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).

P1506 Idle air control (IAC) system overpseed error

DESCRIPTION + DTC P1506 indicates self-test has detected an IAC valve over speed error

[Possible Cause]

¢ 1AC valve circuit short to ground
« |AC valve stuck open

¢ Vacuum leak

STEP

INSPECTION

1 CHECK FOR VACUUM LEAKS

Key on, engine running.

With engine at idle, listen for vacuum leaks.

Inspect entire air inlet system from Mass

Air Flow (MAF) sensor to the intake

manifold for damage or leaks:

» Cracked or punctured inlet air tube

» Loose air inlet tube at air cleaner
housing or throttle body

* IAC valve assembly or gasket seal

« Intake manifold assembly or gasket seal

« EGR valve gasket seal

* Vacuum supply connectors and hose

« Positive crankcase ventilation (PCV)
valve connectors and hose

Are any leaks detected in above areas?

2 CHECK EVAP SYSTEM FOR A STUCK
OPEN PURGE SOLENOID VALVE

Key off.

Disconnect hoses at purge solenoid valve.
Connect hand vacuum pump to port at
solenoid valve.

Connect hand vacuum pump to either port
if equipped with solenoid valve.

Apply -5.3 kPa (-406 mmHg, -16 inHg} of
vacuum to purge solenoid valve.

Does purge solenoid valve hold vacuum
for 20 seconds?

Yes

No

Yes

No

» Damaged IAC valve
« Damaged throttle body
 Damaged PCM

ACTION

SERVICE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

Go to next step.

RECONNECT all components.
Go to next step.

REPLACE purge solenoid valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cf After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP
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INSPECTION
CHECK EVAP SYSTEM FOR STUCK OPEN
VALVE
* Key off.

Disconnect hoses at purge solenoid valve.
Connect vacuum pump to charcoal canister
at purge solenoid valve.

Apply -5.3 kPa {-406 mmHg, -16 InHg} of
vacuum to purge solenoid valve.

Does the purge solenoid valve hold
vacuum for 20 seconds?

CHECK IAC VALVE ASSEMBLY FOR
PROPER FUNCTION

Key on, engine running.

Bring engine to normal operating
temperature.

Transaxle in Park or Neutral.

Disconnect IAC valve assembly connector.
Does RPM drop or engine stall?

CHECK IAC CIRCUIT FOR SHORT TO GND

Key off.

Disconnect NGS tester from DLC.

IAC valve disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Measure resistance between Test Pin 83
and Test Pins 51 and 103 at breakout box.
Is each resistance greater than 10,000
ohms?

CHECK IAC SYSTEM FOR INTERMITTENT
OPEN OR SHORT

NGS tester connected.

Key on, engine running.

Access IAC and RPM PIDs.

With engine at normal operating

temperature and all accessories off, IAC

duty cycle should between 20% and 40%.

Observe IAC and RPM PIDs for indication

of fault while performing following at idle:

» Lightly tap on IAC valve assembly and
wiggle harness connector to simulate
road shock

» Grasp vehicle harness closestto IAC
valve assembly. Shake and bend small
section of harness from IAC valve to
dash panel and from dash panel to PCM

Do IAC or RPM PIDs suddenly change

indicating a fault?

Yes

No

Yes
No

Yes

No

Yes

No

ACTION

Go to next step.

REPLACE purge solenoid valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

INSPECT throttle body for damage or defect.
SERVICE as necessary.
If okay, REPLACE IAC valve assembly.
RESET PCM to completely clear DTCs.

ty After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

For Fast Idle Symptom currently present:
REPLACE PCM.

REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

All others:

RECONNECT all components.

Go to next step.

SERVICE short circuit.
RECONNECT all components.
RERUN OBD Test.

ISOLATE fault and SERVICE as necessary.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.

For Idle quality, starting, or stalling symptoms
currently present:
REPLACE IAC valve assembly.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tt After Repair Procedure
COMPLETE OBD Il Drive Mode.
Othres:
Unable to duplicate and/or identify fault at this time.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).
Go to SYMPTOM TROUBLESHOOTING No.27.
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DTC P1602

Immobilizer unit (IU) — PCM communication error

¢ Command transmission from PCM to IU exceed limit

DESCRIPTION * No response from U
[Possible Cause]
« Defective wiring harness
* Defective IU
* Defective PCM

STEP INSPECTION
1 CHECK DTC PRESENT Yes
« RESET PCM to completely clear DTCs. No
er After Repair Procedure
« RERUN OBD test.
¢ Is same DTC present after cranking?
2 CHECK IMMOBILIZER SYSTEM DTC Yes
PRESENT
« Does security light indicate DTC 017 No
3 CHECK IMMOBILIZER SYSTEM DTC Yes
PRESENT
» Does security light indicate DTC 03? No
4 CHECK IMMOBILIZER SYSTEM DTC Yes
PRESENT
¢ Is other DTC present except P1624? No
5 CHECK WIRING HARNESS OPEN CIRCUIT Yes

¢ Check for wiring harness open circuit with
IU connector disconnected:
¢ IU(A) - PCM(5)
* IU(C)-Ground No
« 1UQ) - Battery
¢ |U(L) - Ignition switch(black/white)
* Isthere open circuit?

6 CHECK WIRING HARNESS SHORT Yes
CIRCUIT
* Check for wiring harness short circuit with
IU connector disconnected: No

* IU(A) - PCM(5)
e |U(F) - Coil(yellow)
« |1U(D) - Coil(green)
¢ Isthere short circuit?
7 CHECK DTC REPRESENT Yes

« Does engine start after replacing IU and No
clearing DTC?

« Defective caoil
« Defective key (transponder)

ACTION
Go to next step.

Different DTC displayed:

Go to appropriate DTC inspection.
No DTC displayed:
Troubleshooting is completed.

Go to DTC 01 inspection.
Go to next step.

Go to DTC 03 inspection.
Go to next step.

Go to other DTC inspection.
Go to next step.

Repair wiring harness.

Go to next step.

Repair wiring harness.

Replace IU and reprogram immobilizer system.
Ir 09-14 IMMOBILIZER SYSTEM REPROGRAMMING
PROCEDURE, Immobilizer Replacement
Go to next step.

Troubleshooting is completed.

Replace PCM and reprogram immobilizer system.
w 09-14 IMMOBILIZER SYSTEM REPROGRAMMING
PROCEDURE, PCM Replacement

DTC P1603 Code word unregistered in PCM
P1604 Key ID numbers unregistered in PCM
DESCRIPTION « Code word is not registered in PCM. (P1603)

« Key ID numbers are not registered in PCM. (P1604)

[Possible Cause]
« Immobilizer system reprogram procedure was not
performed correctly after replacing PCM.

STEP INSPECTION

1 CHECK DTC PRESENT Yes
e RESET PCM to completely clear DTCs.
1r After Repair Procedure
« RERUN OBD test.
* Is same DTC present after cranking? No

ACTION

Perform reprogram procedure again.
D- 09-14 IMMOBILIZER SYSTEM REPROGRAMMING
PROCEDURE, PCM Replacement

Troubleshooting is completed.
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DTC P1621 Code word does not match after engine cranking
DESCRIPTION e Code word stored in PCM and Immobilizer unit does not match.

[Possible Cause]
¢ Transformation of code word stored in immobilizer unit. ¢ Transformation of code word stored in PCM.

STEP INSPECTION ACTION

1 CHECK DTC PRESENT Yes Go to next step.
¢ RESET PCM to completely clear DTCs. No Different DTC displayed:

. gE’A;be,\rl FéeBpDau:eZtrocedure Go to appropriate DTC inspection.
. No DTC displayed:

¢ Is same DTC present after cranking? R
P 9 Troubleshooting is completed.

2 CHECK DTC P1602 PRESENT Yes Go to DTC P1603 inspection.

. ?
Does P1602 present? No Replace IU and reprogram immobilizer system.

pr 09-14 IMMOBILIZER SYSTEM REPROGRAMMING
PROCEDURE, Immobilizer Replacement
Go to next step.

3 CHECK DTC REPRESENT Yes Troubleshooting is completed.
« Does engine start after replacing IU and

clearing DTC? No Replace PCM and reprogram immobilizer system.

1t 09-14 IMMOBILIZER SYSTEM REPROGRAMMING
PROCEDURE, PCM Replacement

DTC P1622 Key ID number does not match

¢ ID number stored in immobilizer unit (IU) and PCM does not match. This DTC is indicated

DESCRIPTION ) . o ;
only after immobilizer unit is replaced and reprogramming system.

[Possible Cause]

¢ Unregistered key is used in step 3 of immobilizer system ¢ Transformation of key ID number stored in PCM.
reprogram procedure (IU replacement).

STEP INSPECTION ACTION
1 CHECK DTC PRESENT Yes Go to next step.

¢ RESET PCM to completely clear DTCs.
tr After Repair Procedure

» RERUN OBD test.

* |Is same DTC present after cranking?

No Different DTC displayed:
Go to appropriate DTC inspection.
No DTC displayed:
Troubleshooting is completed.

2 CHECK ENGINE IS STARTING NORMALLY Yes Previous key is defective. Discard it.
USING ANOTHER REGISTERED KEY
« Does engine start with another
registered key?

No Replace PCM and reprogram immobilizer system.
tr09-14 IMMOBILIZER SYSTEM REPROGRAMMING
PROCEDURE, PCM Replacement

Note
Do not use PCM on other vehicle for testing. Diagnostic trouble code No. P1622 will be displayed again.

DTC P1623 Code word or key ID number write/ read error in PCM
DESCRIPTION ¢« PCM internal EEPROM damaged

[Possible Cause]
¢ PCM internal EEPROM damaged

STEP INSPECTION ACTION
1 CHECK DTC PRESENT Yes Replace PCM and reprogram immobilizer system.
« RESET PCM to completely clear DTCs. tr09-14 IMMOBILIZER SYSTEM REPROGRAMMING
tr After Repair Procedure PROCEDURE, PCM Replacement

* RERUN OBD test.

* Is same DTC present after cranking? No Different DTC displayed:

Go to appropriate DTC inspection.
No DTC displayed:
Troubleshooting is completed.
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DTC P1624 Immobilizer system communication counter = 0
DESCRIPTION * PCM detected immobilizer system malfunction more than three times.

[Possible Cause]
« Engine was attempted to start more than three times
under malfunction.

STEP INSPECTION ACTION

1 CHECK DTC P1624 PRESENT Yes Go to next step.
« RESET PCM to completely clear DTCs.
zr After Repair Procedure

. RERUN OBD test. No Troubleshooting is completed.
¢ Is P1624 still present after cranking?
2 CHECK DTC PRESENT Yes Go to other DTC inspection.

* Isthere another DTC. No  Goto ENGINE SYMPTOM TROUBLESHOOTING No.5.

DTC P1650 Power steering pressure (PSP) switch out of self-test range
DESCRIPTION « DTC P1650 indicates PSP signal is out of self-test range
[Possible Cause]
« PSP switch/shorting bar damaged ¢ PCM damaged
« Power steering pressure switch open or shorted to
ground
STEP INSPECTION ACTION
1 VERIFY ELECTRICAL FUNCTION Yes Intermittent poor connection or component malfunction
« Key on, engine running. (REPAIR or REPLACE as necessary).

« View PSP PID while turning steering wheel
back and forth.

« Does the PSP PID indicate voltage No Go to next step.
Low/High or High/Low?
2 CHECK PSP SWITCH OPERATION Yes REPLACE PSP switch.
* Key off. VERIFY repair.

¢ Start engine and let idle in Park/Neutral.
¢ Install dwell tacho tester.
¢ Disconnect PSP switch connector and

inspect end for damage. Service as No REMOVE jumper.
necessary. Go to next step.
« Jumper PSP signal circuit to ground at PSP
connector.
« Does engine rpm increase?
3 CHECK CONTINUITY OF PSP CIRCUITS Yes Go to next step.
«  Key off.

¢« PSP switch disconnected.
» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires, o
etc. Service as necessary. No SERVICE open circuit.
« Install breakout box. Leave PCM REMOVE breakout box.
disconnected. RECONNECT all components.
« Measure resistance between Test Pin 31 at RERUN OBD Test.
breakout box and PSP circuit at PSP
switch connector.
* Is each resistance less than 5.0 ohms?

4 CHECK PSP CIRCUIT FOR SHORT Yes SERVICE short in harness.
* Key off. REMOVE breakout box.
* PSP switch disconnected. RECONNECT all components.
e Breakout box installed. Leave PCM VERIFY repair.

disconnected.
¢ Measure resistance between Test Pin 31
and Test Pin 91 at breakout box.
* Measure resistance between Test Pin 31 at No Go to next step.
breakout box chassis ground.
¢ Is either resistance less than 10,000
ohms?
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STEP INSPECTION

5 CHECK PSP SWITCH RESISTANCE
« Key off.
¢« PSP switch disconnected.
« Start engine and let idle in Park/Neutral.
< Measure resistance between PSP switch
terminals while turning steering wheel.
¢ |s resistance less than 5.0 ohms?

DTC P1652

DESCRIPTION

[Possible Cause]
« Damaged PSP switch
« Damaged PCM

STEP INSPECTION

1 VERIFY ELECTRICAL FUNCTION
« Key on, engine off.
* View PSP PID with NGS tester while
turning steering wheel.
« Does PSP PID indicate Low/High or
High/Low?

2 CHECK PSP SWITCH OPERATION
* Key off.
e Start engine and let it idle.
¢ View RPM PID with NGS tester.
« Disconnect PSP switch vehicle harness
connector.
« Does engine rpm decrease?

3 CHECK CONTINUITY OF PSP CIRCUIT

* Key off.

« PSP switch disconnected.

« Disconnect PCM. Inspect for damage or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

« Install breakout box. Leave PCM
disconnected.

¢« Measure resistance between Test Pin 31 at
breakout box and PSP switch vehicle
harness connector.

¢ Is resistance less than 5.0 ohms?

4 CHECK PSP SWITCH RESISTANCE
« Key off.
¢« PSP switch disconnected.
¢« Measure resistance between PSP switch
terminal and chassis ground while turning
steering wheel.
¢ Is resistance less than 5.0 ohms?

5 CHECK POWER STEERING FLUID

PRESSURE

* Key off.

* Measure power steering fluid pressure.
06-12 POWER STEERING FLUID

INSPECTION, Fluid Pressure Inspection

¢ Is power steering fluid pressure

specified?

Yes

Yes

No

Yes

No

Yes

No

Yes
No

Yes

No

ACTION

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

REPLACE PSP switch.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

IAC valve monitor disable by PSP switch failed on

« DTC P1652 indicates power steering pressure (PSP) switch is always on at IAC system
monitoring condition

PSP signal circuit short to ground

ACTION

Intermittent poor connection or component malfunction.
REPAIR or REPLACE as necessary.

Go to next step.

Go to step

Go to next step.

Go to next step.

SERVICE open circuit.

REMOVE breakout box.

RECONNECT all component.

RESET PCM to completely clear DTCs.
5t After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE PSP switch.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE PCM.
RERUN OBD Test.

REPAIR or REPLACE engine speed sensing power
steering system.
RERUN OBD Test.
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KOER P1703 Brake switch out of self-test range
DTC
DESCRIPTION < DTC P1703 indicates voltage was seen at brake switch input during KOEO self-test.
[Possible Cause]
« Brake pedal applied during KOEO self-test « Damaged brake switch
« Brake switch input Test Pin shorted to power circuit
STEP INSPECTION ACTION
1 VERIFY BRAKE PEDAL WAS NOT APPLIED Yes RERUN KOEO self-test. Avoid applying brake pedal
* Was brake pedal applied during KOEO during test.
. ?
self-test No Go to next step.
2 CHECK OPERATION OF BRAKE LIGHT Yes Go to next step.
« Apply and release brake pedal several )
times and observe operation. No Go to step 4 if stoplamps are never on.
+ Do brake light operate normally? Go to step 6 if stoplamps are always on.
3 CHECK FOR PCM BOO PID CYCLING Yes Go to Pinpoint Test for intermittent KOEO input sensor
* Key on, engine off. wiggle procedure.

* Access BOO PID.
* Apply and release brake pedal several
times while viewing BOO PID.

Note . . No  Check BOO circuit.
¢« |f BOO PID is not accessible, check the

BOO circuit.

« Does BOO PID cycle ON/OFF?

4 CHECK FOR POWER TO BRAKE SWITCH Yes Go to next step.
Note
* Using a 12 volt test lamp, verify integrity of
related fuses in fuse panel and check No  SERVICE open power circuit to brake switch.
condition of brake light bulbs before RECONNECT switch.
starting this test. RESET PCM to completely clear DTCs.
cr After Repair Procedure
* Key off. COMPLETE OBD Il Drive Mode.
« Disconnect brake switch. RERUN OBD Test.

* Measure power input voltage between
brake switch and chassis ground.
* Is voltage greater than 10 volts?

5 VERIFY INTEGRITY OF BRAKE SWITCH Yes SERVICE open circuit between brake switch and brake
« Brake switch disconnected. light ground.
« Connect digital multimeter test probes to RECONNECT brake switch.
brake switch terminals at brake switch. RESET PCM to completely clear DTCs.
* Apply brake pedal while monitoring tr After Repair Procedure
reading. COMPLETE OBD Il Drive Mode.
* Is resistance less than 5.0 ohms? RERUN OBD Test.

No REPLACE brake switch.
RECONNECT brake switch.

RESET PCM to completely clear DTCs.
ir After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

6 VERIFY BRAKE SWITCHES NOT ALWAYS Yes Go to next step.

CLOSED NO VERIFY proper installation of brake switch. If okay,
* Keyoff. REPLACE brake switch.
* Brake swﬂch disconnected. RECONNECT brake switch.
* Keyon, engine off. RESET PCM to completely clear DTCs.
* Are stoplamps still on? Sr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

7 CHECK FOR SHORT TO POWER CIRCUIT Yes Go to next step.
IN PCM
* Key off. No REPLACE PCM.
« Brake switch disconnected. RECONNECT brake switch.
*« Key on. RERUN OBD Test.

« Are stoplamps still on?
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INSPECTION
CHECK FOR SHORT TO POWER CIRCUIT Yes
IN SHIFT LOCK ACTUATOR
* Key off.
¢« PCM disconnected.
No

« Disconnect shift lock actuator and cruise
control module to isolate brake switch.

« Key on, engine off.

« Are stoplamps still on?

P1703

DESCRIPTION

[Possible Cause]
« Brake pedal not applied and released during KOER

self-

test

» Brake pedal applied during entire KOER self-test

STEP
1

INSPECTION

VERIFY BRAKE PEDAL WAS APPLIED
*« Was brake pedal applied and released
during KOER self-test?

Yes
No

CHECK OPERATION OF BRAKE LIGHT Yes
* Apply and release brake pedal several
times and observe brake light operation.

« Do stoplamps operate normally?

CHECK FOR BOO PID CYCLING

« Key on, engine off.

e Access BOO PID.

« Apply and release brake pedal several
times while viewing BOO PID.

No

Yes

Note
« |f BOO PID is not accessible, check BOO
circuit.

No

« Does the BOO PID cycle ON/OFF?

CHECK FOR POWER CIRCUIT TO BRAKE
SWITCH

Yes

Note

* Using a 12 volt test lamp, verify integrity of
related fuses in fuse panel and check
condition of brake light bulbs before
starting this test.

No

* Key off.

» Disconnect brake switch.

* Measure power circuit input voltage
between brake switch and chassis ground.

» Is voltage greater than 10 volts?

VERIFY INTEGRITY OF BRAKE SWITCH

« Brake switch disconnected.

» Connect digital multimeter test probes to
brake switch terminals at brake switch.

* Apply brake pedal while monitoring
reading.

¢ |s resistance less than 5.0 ohms?

Yes

No

ACTION
SERVICE short to power in stoplamp circuit.

RECONNECT PCM, brake switch and other accessories.

RERUN OBD test.

SERVICE short in shift lock actuator, cruise control module

or ABS control module.
RECONNECT all components.
RERUN OBD Test.

Brake switch out of self-test range

« DTC P1703 indicates that when the brake pedal was applied and released during KOER
self-test, BOO signal did not cycle high and low.

« Open to ground or power
« Damaged brake switch
« Damaged PCM

ACTION
Go to next step.

RERUN KOEO self-test.
APPLY and RELEASE brake pedal.

Go to next step.

Go to step 4 if brake light is never on.
Go to step 6 if brake light is always on.

Go to Pinpoint Test for intermittent KOEO input sensor
wiggle procedure.

Check the brake switch input circuit.

Go to next step.

SERVICE open power circuit to brake switch.
RECONNECT brake switch.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE open circuit between brake switch and brake
light ground.
RECONNECT brake switch.
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

REPLACE brake switch.

RECONNECT brake switch.

RESET PCM to completely clear DTCs.
Vv After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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INSPECTION

VERIFY BRAKE SWITCHES NOT ALWAYS
CLOSED

* Key off.

« Brake switch disconnected.

« Key on, engine off.

« Is brake light still on?

CHECK FOR SHORT TO POWER IN PCM
« Key off.

« Brake switch disconnected.

« Key on.

¢ Is brake light still on?

CHECK FOR SHORT TO POWER CIRCUIT

IN SHIFT LOCK ACTUATOR

« Key off.

¢« PCM disconnected.

« Disconnect shift lock actuator or cruise
control module to isolate brake switch.

« Key on, engine off.

« Is brake light still on?

Yes
No

Yes

No

Yes

No

ACTION
Go to next step.

VERIFY proper installation of brake switch.
If okay, REPLACE brake switch.
RECONNECT brake switch.
RESET PCM to completely clear DTCs.

cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

REPLACE PCM.
RECONNECT brake switch.
RERUN OBD Test.

SERVICE short to power in brake light circuit.

RECONNECT PCM, brake switch and other accessories.

RERUN OBD test.

SERVICE short in shift lock actuator or cruise control

module all components.
RECONNECT all components.
RERUN OBD Test.
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ENGINE SYMPTOM TROUBLESHOOTING [FS]

Diagnostic Index

No.

11

13
14
15
16

17

18

19
20
21

22

23

24

25

26
27

TROUBLESHOOTING ITEM
TROUBLE

Melts main or other fuse

Will not crank

Hard start/long crank/erratic start/erratic crank

Engine stalls

After start
At idle

Cranks normally but will not start

Slow return to idle

Engine runs rough/rolling idle

Fast idle/runs on

Low idle/stalls during deceleration

Engine stalls/quits
Engine runs rough
Misses

Buck/jerk

Hesitation/stumble
Surges

Lack/loss of power

Knocking/pinging

Poor fuel economy

Emissions compliance

MIL never on

Acceleration/cruise

Acceleration/cruise
Acceleration/cruise

Acceleration/cruise
deceleration

Acceleration

Acceleration/cruise

Acceleration/cruise

Acceleration/cruise

High oil consumption/leaks

Cooling system
concerns

Cooling system
concerns

Exhaust smoke

Overheating

Runs cold

Fuel odor (in engine compartment)

Engine noise

Vibration concerns (engine)

A/C does not work

A/C always on/A/C compressor runs

continuously

A/C does not cut off under wide open throttle
conditions

Exhaust sulphur smell

Intermittent concerns

W6U101W03

DESCRIPTION

Starter does not work

Starter cranks engine at normal speed but engine requires
excessive cranking

Engine stops unexpectedly at idle and/or after start

Starter cranks engine at normal speed but engine will not run
Engine takes more time than normal to return to idle speed

Engine speed fluctuates between specified idle speed and lower
speed and excessive engine shake
Idle speed too slow and excessive engine shake

Engine speed continues at fast idle after warm-up
Engine runs after ignition switch is turned off

Engine stops unexpectedly at beginning of deceleration or
recovery from deceleration

Engine stops unexpectedly at beginning of acceleration or during
acceleration
Engine stops unexpectedly while cruising

Engine speed fluctuates during acceleration or cruising

Engine misses during acceleration or cruising

Vehicle bucks/jerks during acceleration, cruising, or deceleration
Momentary pause at beginning of acceleration, or during
acceleration

Momentary minor irregularity in engine output

Performance poor under load (i.e., power down when climbing
hills)

Sound produced when air/fuel mixture is ignited by something
other than spark plug (i.e., hot spot in combustion chamber)

Fuel economy unsatisfactory
Fails emissions test
Malfunction indicator lamp never on

Oil consumption excessive

Engine runs at higher than normal temperature/overheats

Engine does not reach normal operating temperature

Blue, black, or white smoke from exhaust system

Gasoline fuel smell or visible leaks

Engine noise from under hood

Vibration from under hood or driveline

A/C compressor magnetic clutch does not engage when A/C is
turned on

A/C compressor magnetic clutch does not disengage

A/C compressor magnetic clutch does not disengage under wide
open throttle

Rotten egg smell (sulphur) from exhaust

Symptom occurs randomly and is difficult to diagnose
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No.

28

29
30
31

TROUBLESHOOTING [ENGINE CONTROL FS]

TROUBLESHOOTING ITEM

TROU

Automatic transaxle
concerns

Fuel fill issues
Fuel filling shut off issues

Constant voltage

BLE

Upshift/downshift/enga

gement

DESCRIPTION

Automatic transaxle concerns not related to engine performance

Fuel tank does not fill smoothly
Fuel does not shut off properly

Incorrect constant voltage

01-01A-123
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Malfunction 0l starter motor(Mechanical or electrical)
Starter interlock switch (Open)

Starter circuit including ignition switch open
Improper engine oil level

Low o< dead battery

Malfunction of charging system

Cruise control system

improper engine compression

Improper vahre timing

Hydrolocked engine

improper engine oil viscosity

improper dipstick

Malfunction of base engine

Drive plate or Flywheel seized

improper tension or damaged drive belts

improper engine coolant level

Water and anti-freeze mixture improperly
Malfunction of cooling system(radiator. hoses, overflow system, thermostat,
etc.)

Malfunction of cooling fan system

Engine or transaxle mounts improperly installed
Condenser fan and/or cooling lan seat improperly
Adjustment of accelerator cable free-play
Adjustment of cruise control cable free play

Fuel quality

Engine overheating

Air cleaner element clogged or restriction

Air leaks from intake air system (tubes loose, crack, gaskets broken)
Improper operation of IAC valve

Malfunction ol throttle body

vacuum leaks (damaged vacuum hose, mis-routing)

Mis-adjustment of irvtial ignition timing (CKP & crankshaft pulley mis-
adjustment)

Malfunction of ignition coil (l.e. open, short or cracks)
Malfunction of external condenser

Malfunction of spark plug

Malfunction ol high-tension leads (ciacks. open, low resistance)
Damaged crankshaft position sensor (l.e. Open or short circuits)
Damaged crankshaft pulley

improper gap between CKP sensor and crankshaft pulley
Malfunction of fuel pump(Mechanicaiiy or electrically)
Malfunction ol pressure regulator

Restriction or clogged in fuel hoses
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Malfunction of fuel injectors (leak or clogged, imperative)

Fuel leakage Irom fuel system (Including insulator, injector O—ring)
Fuel fibers restriction or clogged

Improper operation of PRC solenoid vatve

Damaged camshaft position sensor (l.e. Open or short circuits)
Damaged camshaft

improper gap between camshaft position sensor and camshaft
Improper air/fuel mixture ratio control

Exhaust system restriction or clogged

Malfunction ol catalytic converter

Malfunction ol EGR system

Malfunction ol evaporative emission control system
Malfunction ol PCV valve

fraction control operation

»Malfunction ol V reference supply circuit

Malfunction of main relay (Mechanicafly or electrically)
Malfunction of engine coolant temperature sensor

Transaxle range switch mis-adjusiment

Inhibitor switch in transaxle range switch open

Malfunction of brake orVoff switch and related circuit
Malfunction of neutral or clutch switch and related cvcuit
Malfunction of mass air flow sensor and related circuit
Malfunction of throttle position sensor and related circuit
Mis-adjustsment or throttle position sensor (including looseness)
Malfunction of knock sensor and related circuit

Immobilizer system operation

Malfunction of FEPS circuit

Malfunction of power steering pressure switch and related circuit
improper refrigerant charging amount

Malfunction of A/C demands signal circuit

Malfunction of condencer fan system

Improper load signal input

MIL burned out

Damaged instrument cluster including circuit board

Clutch slippage

Malfunction of automate transaxle related parts

Malfunction of vehicle speed sensor and related circuit
Improper ATF level

Brake dragging

Loosen parts

improper balance ol wheels & tires

Malfunction of drive line

Malfunction of suspension

Bunooysajgnosy

[WE]

10108} 8|qISsod



TROUBLESHOOTING [ENGINE CONTROL FS]

Description of Drivability Problems

¢« STUMBLE: Mildly irregular performance during acceleration.

. HESITATION: A dip or flat spot in performance just after the accelerator pedal is depressed.
¢« SURGE: Continuous irregular performance during cruising.

ENGINE SPEED

W6UL01W AR

Fuel Pressure Release and Servicing Fuel System (3) Afterthe engine stalls, turn the ignition switch
to OFF.
Warning (4) Install the fuel pump relay.
* Fuel vapor is hazardous. It can very easily 2. Avoid leakage.
ignite causing serious injury and damage. (1) When disconnecting a fuel line hose, wrap a
Always keep sparks and flames away from rag around it to protect against fuel leakage.
fuel. (2) Plug the hose after removal.
3. Install hose clamps to secure the fuel pressure
When the engine is not running, the fuel system is gauge to the fuel filter and the main hose.

under high pressure.

Warning

¢ Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate
skin and eyes. To prevent this, always
complete the following “Fuel Line Safety
Procedures.”

Fuel Line Safety Procedures
1. Release the fuel pressure before disconnecting a
fuel line.
(1) Start the engine.
(2) Remove the fuel pump relay.

W6U101WAS
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TROUBLESHOOTING [ENGINE CONTROL FS]

Symptom Troubleshooting

MELTS MAIN OR OTHER FUSE

[TROUBLESHOOTING HINTS]
Check the condition of the fuse

Shorted harness

fuse
Repair shorted harness and replace fuse

Deterioration

Replace fuse

Damaged Fuse Related Wiring Harness

MAIN (100 A) Main fuse

BTN (40 A) BTN fuse

ROOM (15 A) ROOM fuse

EGI INJ (30 A) Main relay

ENGINE (10 A) ENGINE fuse

METER (10 A) METER fuse

01-01A-127

Generator

ROOM fuse

PCM terminal

mFuel injectors
Generator
EGR boost solenoid valve
mPRC solenoid valve
EGR valve
Idle air control valve
Purge solenoid valve
mTank pressure control valve
Mass air flow sensor
mFuel pump relay
mHeated oxygen sensor heater

mSolenoid body

Main relay

Fuel pump relay

Transaxle range switch

W6U101W AU



TROUBLESHOOTING [ENGINE CONTROL FS]

2 WILL NOT CRANK

DESCRIPTION Starter does not work

« Open starter circuit between ignition switch and starter
« Transaxle range switch malfunction (ATX)

POSSIBLE « Transaxle range switch misadjustment (ATX)

STEP

CAUSE « Starter interlock switch malfunction (MTX)
« Starter malfunction
« Seized/hydrolocked engine, flywheel or drive plate

INSPECTION ACTION

Verify following(s): Yes Go to next step.

« Battery connection.

« Automatic transaxle in Park or Neutral.

¢ Clutch fully depressed (MTX). No Service as necessary and repeat step 1.
e Fuses.

Are all items okay?

Is clicking sound heard from starter when the Yes Go to next step.

ignition switch is turned to START? No Go to step 3.

Check starting system. Yes Check for seized/hydrolocked engine, flywheel or drive
Wwr01-19 STARTER INSPECTION plate.
Is starting system okay? a-01-10A ENGINE COMPLETE [FS]
No Service as required.
Do any other electrical accessories work? Yes Go to next step.

No Check the charging system.
cr 01-17 GENERATOR INSPECTION

Note Yes Go to next step.
¢ Following test should be performed on

automatic transaxles only. For manual

transaxles, go to next step.

No Check for adjustment of transaxle range switch. If

Connect NGS tester to DLC. transaxle range switch is adjusted properly, check for
Access CPP/PNP PID. open circuit of transaxle range switch and related circuit.
Turn ignition switch on.
Is CPP/PNP PID indicated ON when selecting
P or N range?
Retrieve and record any continuous memory Yes DTC displayed.
DTCs. Go to appropriate DTC test.
Is any continuous memory DTC displayed? No No DTC displayed

Go to next step.
Retrieve and record any KOEO DTCs. Yes DTC displayed.
Is any DTC displayed during KOEO Go to appropriate DTC test.
inspection? No No DTC displayed.

Check following:

¢ START circuit in ignition switch.

« Open circuit between ignition switch and starter.
e Starter interlock switch (MTX).

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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DESCRIPTION

POSSIBLE .
CAUSE .

STEP

TROUBLESHOOTING [ENGINE CONTROL FS]

3 HARD START/LONG CRANK/ERRATIC START/ERRATIC CRANK

« Battery in normal condition

« Spark leak from hightension leads

« Poor fuel quality
¢ Spark plug malfunction

¢ Starter cranks engine at normal speed but engine requires excessive cranking time before start

« Erratic signal from crankshaft position sensor
« Positive crankcase ventilation (PCV) valve malfunction
* Purge solenoid valve malfunction

¢ Restriction in exhaust system
¢ Vacuum leaks
» Starting system malfunction

» Air leak from intake air system

» Air cleaner restriction
« Inadequate fuel pressure

EGR valve malfunction

Warning

Mass air flow sensor contamination

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.

cr 01-14 BEFORE REPAIR PROCEDURE
0- 01-14 AFTER REPAIR PROCEDURE

INSPECTION

Verify following:

* Vacuum leaks

« Fuel quality (i.e. proper octane,
contamination, winter/summer blend).

* Loose bands on intake air system.

¢ Cracks on intake air system parts.

« Air cleaner restriction.

Are all items okay?

Are any DTCs displayed during continuous
memory, KOEO and KOER self-test?

Is engine overheating?

Check for cracks on high tension leads
is there any crack on high tension leads?

Check spark plug conditions.
Is spark plug wet, converted with carbon or
grayish white?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Measure gap between crankshaft position
(CKP) sensor and teeth of crankshaft pulley.

Specification
0.5—1.5 mm {0.02—0.05 in}

Is gap within specification?

Yes

No

Yes

No

Yes

No
Yes
No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

Service as necessary.

DTC displayed.
Go to appropriate DTC test.

No DTC displayed.
Go to next step.

Go to flowchart 17 for “COOLING SYSTEM CONCERNS
OVERHEATING".

Go to next step.
Repair suspected high tension lead.
Go to next step.

If spark plug is wet or converted with carbon, check for
fuel leak from fuel injector.

If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.
Replace malfunctioning part.

Go to next step.

Adjust CKP sensor.
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STEP

12

13

14

15

16

17

18

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Remove PCV valve and check PCV valve.
Does PCV valve rattle?

Install fuel gauge between fuel filter and fuel
distribution pipe. Connect NGS testerto DCL.
In OUTPUT TEST MODE select “ALL ON”
and press start.

Is fuel line pressure correct with ignition switch
ON?

Fuel line pressure
260—310 kPa
{2.6—3.2 kgficm2, 37—46 psi}

Is fuel line pressure held after ignition switch is
turned off?

Fuel line pressure
More than 150 kPa
{1.5 kgf/cm2, 21 psi}

Disconnect vacuum hose from pressure
regulator and plug hose.

Start engine.

Does fuel line pressure remain within + 20
kPa {0.21 kgf/cm2, 3 psi} while driving
vehicle?

Connect vacuum hose to pressure regulator.
Install vacuum gauge to intake manifold.

Start the engine.

Does fuel pressure gauge reading increase as
vacuum gauge reading decreases and/or
does fuel pressure gauge reading decreases
as vacuum gauge reading increases?

Disconnect a vacuum hose from purge
solenoid valve and plug opening end of
vacuum hose.

Attempt to start engine.

Is starting condition improved?

Check for contaminated mass air flow sensor.
Is there any contamination?

Is there restriction in exhaust system?

Check the engine condition while tapping the
EGR valve housing. Does engine condition
improve?

Check starting system.
Cr01-19 STARTER INSPECTION
Is starting system normal?

Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes
No
Yes
No
Yes

No

Yes

No

ACTION
Go to next step.
Replace PCV valve.
Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator diaphragm condition.
If condition is okay, check fuel injector.
If condition is not okay, replace pressure regulator.

Go to next step.

Check for clogged fuel filter.

Go to next step.

Connect vacuum pump to pressure regulator. Start engine
and check that fuel pressure reading changed as vacuum
changes.

If changes, check vacuum line.

If no change, replace pressure regulator.

Check if purge solenoid valve sticks to open.

Go to next step.

Replace mass airflow sensor.
Go to next step.

Check exhaust system.

Go to next step.

Replace EGR valve.
Go to next step.

Check for the loosen connectors or poor terminal contact.
If okay, remove the EGR valve and visually check for
mechanically stuck EGR valve.

Check continuity of stepping motor coil. If okay, go to next
step.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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TROUBLESHOOTING [ENGINE CONTROL FS]

4 ENGINE STALLS -AFTER START, AT IDLE
DESCRIPTION Engine stops unexpectedly

* Operation of immobilizer system

« Air leak from intake air system parts

« Improper operation of IAC valve

« No signal from crankshaft position sensor due to sensor, related wire or wrong installation
¢ Spark leak from high-tension leads

* PCV valve malfunction

« Restriction in exhaust system

« Open or short circuit in fuel pump and related harness
* Inadequate fuel pressure

* Fuel leak from fuel injector

» A/C system improperly operation

« Purge solenoid valve malfunction

* EGR valve malfunction

¢ Low engine compression

¢ Vacuum leak

« Poor fuel quality

POSSIBLE h -
CAUSE e Air cle_aner restriction _

« Electrical connector disconnection

* No battery power supply to PCM or poor ground

¢ Fuel pump mechanical malfunction

« Fuel injector clogged

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

* Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
d- 01-14 BEFORE REPAIR PROCEDURE
Cr01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 Note Yes Go to step 3.

* Following test should be performed on
vehicles equipped with immobilizer system.
Skip this test and go to step 12 for
non-immobilizer system.

Attempt to start engine at least four times. No Go to next step.
Then, retrieve and record any continuous
memory DTC.
Is following condition appeared?
« Engine is not completely started and DTC
P1624 is restrieved.

2 Is engine stalled after approx. 2 seconds Yes Go to next step.

since engine is started? No immobilizer system is okay.

3 Is immobilizer unit connector securely Yes Go to next step.

connected to immobilizer unit? No Connect immobilizer unit connector securely.

Return step 2.
4 Does security light flash and indicate following Yes Go to “ON BOARD DIAGNOSTIC FUNCTION” of

immobilizer DTCs? immobilizer system.
DTC: 01, 02, 03, 11,21 No Go to next step.
5 Does security light illuminate? Yes Go to step 8.
No Go to next step.
6 Does security flush and indicate following Yes Go to “ON BOARD DIAGNOSTIC FUNCTION" of
immobilizer system DTC after more than 135 immobilizer system.
seconds after ignition switch turned ON?
DTC: 24, 30 No Go to next step.
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STEP

10

12

13

14

15

16

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Turn ignition switch off.

Disconnect immobilizer unit connector.
Connect jumper between immobilizer unit
connector terminal M and ground.

Turn ignition switch ON.

Does security light illuminate?

Connect NGS tester to DLC and retrieve DTC.

Is following DTC displayed?
DTC: P1602, P1603, P1604, P1621, P1622,
P1624

Is there continuity between PCM ground
terminal 23, 24, 51, 76, 77, 103 and ground?

Turn ignition switch ON.
Access VPWR PID.

Is VPWR PID okay?
VPWR PID: Battery voltage

Disconnect immobilizer unit connector.
Turn ignition switch ON.

Is there battery voltage at immobilizer unit
connector terminal J?

Verify following:

¢ Vacuum connection.

« Air cleaner element.

* No air leaks from intake air system.

« No restriction of intake air system.

* Proper sealing of intake manifold and
components attached to intake manifold
(i.e, EGR valve, IAC valve.)

¢ Ignition wiring.

« Fuel quality; such as proper octane,
contamination, winter/summer blend.

« Electrical connections.

Are all items okay?

Does vehicle now stall at idle in park/neutral
with all accessories off?

Retrieve and record any continuous memory,
KOEO and KOER DTCs. If engine stalls,

retrieve continuous memory and KOEO DTCs.

Are any DTCs displayed?

Retrieve and record any continuous memory
and KOEO DTCs.
Are any DTCs displayed?

Attempt to start engine at part throttle.
Does engine run smooth at part throttle?

Yes

No

Yes

No

Yes
No

Yes

No

Yes

No

Yes

No

Yes
No

Yes

No

Yes

No

Yes
No

ACTION

Reconnect immobilizer unit connector.
Go to next step.

Inspection open circuit between immobilizer unit connector

terminal M and instrument cluster.

If okay, inspect security light bulb.
Repair or replace if necessary.
Reconnect immobilizer unit connector.
Then return to step 4.

Go to appropriate DTC test.
Go to next step.

Go to next step.
Repair or replace wiring harness.

Go to next step.

Repair or replace wiring harness.

Check for open circuit between PCM connector terminal 5

and immobilizer unit connector terminal A.

Repair or replace wiring harness between immobilizer unit

connector terminal J and fuse panel.

Go to next step.

Service as necessary and repeat step 12.

Vehicle stalls. Go to step 15.
Go to next step.

DTC displayed.
Go to appropriate DTC test.

If communication error message is displayed on NGS

tester, check following:

¢ Open circuit between main relay and PCM using
breakout box.

« Open main relay ground circuit.

* Main relay stuck to open.

¢« Open PCM ground circuit.

« Poor connection of vehicle body ground.

If NGS tester works and no DTCs are displayed, go to

step 16.

DTC displayed.
Go to appropriate DTC test.

if communication error message is displayed on NGS

tester, check following:

* Open circuit between main relay and PCM using
breakout box.

« Open main relay ground circuit.

* Main relay stuck to open.

¢« Open PCM ground circuit.

« Poor connection of vehicle body ground.

If NGS tester works and no DTCs are displayed, go to

next step.

Check IAC valve and wiring harness.

Go to next step.
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STEP
17

18

19

20

21

22

23

24

25

26

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Connect NGS tester to DLC.

Access RPM PID.

Is RPM PID indicating engine speed during
cranking of engine?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Measure gap between crankshaft position
(CKP) sensor and teeth of crankshaft pulley.

Specification
0.5—1.5 mm {0.02—0.05 in}

is gap within specifications?

Check for cracks on high tension leads.
Is there any crack on high tension leads?

Is strong blue spark visible at each
disconnected high-tension lead while cranking
engine?

Check spark plug conditions.
Is spark plug wet, converted with carbon or
grayish white?

Remove PCV valve and shake PCV valve.
Does PCV valve rattle?

Is there restriction in the exhaust system?
Is there any restriction?

Install fuel gauge between fuel filter and fuel
distribution pipe. Connect NGS testerto DLC.
In OUTPUT TEST MODE, select “ALL ON”
and press start.

Is fuel line pressure correct with ignition switch
ON?

Fuel line pressure
260—310 kPa
{2.6—3.2 kgficm2, 37— 46 psi>

Visually check for fuel leakage at fuel injector
O-ring, pressure regulator, and fuel line.
Service as necessary. Does fuel line pressure
hold after ignition switch is turned OFF?

Fuel line pressure
More than 150 kPa
{1.5 kgf/lcm2, 21 psi> for 5 minutes

Yes
No

Yes

No

Yes

No

Yes
No
Yes

No

Yes

No

Yes
No

Yes
No

Yes

No

Yes

No

ACTION
Go to next step.

Check following:

* Open or short circuit in CKP sensor.

* Open or short circuit between CKP sensor and PCM.

* Open or short circuit between CKP sensor and
harness.

If CKP sensor and harness okay, go to next step.

Go to next step.
Replace malfunctioning part.

Go to next step.

Adjust CKP sensor.

Repair suspected high tension lead.
Go to next step.

Go to next step.
If symptom occurs with A/C on, go to step 27.

Check following:

« Open or short circuit in ignition coil.

* Hightension lead(s).

* Open or short circuit in wire harness for ignition system.

» Malfunction of external condenser for eliminating
ignition noise.

* Open circuit between ignition switch and ignition coil.

* Open circuit between ignition coil and PCM.

If spark plug is wet or converted with carbon, check for
fuel leak from injector.

If spark plug is grayish white, check clogged for fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.
Replace PCV valve.
Check exhaust system.
Go to next step.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator diaphragm condition.
If condition is okay, check fuel injector.
If condition is not okay, replace pressure regulator.
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STEP
27

28

29

30

31

32

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Note

« The following test is for stall concerns with
A/C on. If other symptoms exists, go to next
step.

Connect pressure gauges to A/C low and high
pressure side lines.
Turn A/C on and measure low side and high
side pressure. Are pressure within
specifications?
¥07-10 REFRIGERANT PRESSURE
CHECK

Disconnect vacuum hose between purge
solenoid and intake manifold from purge
solenoid side. Plug opening end of vacuum
hose.

Start engine.

Is engine stall eliminated?

Is air leakage felt or heard at intake air system
components while racing engine to higher
speed?

Check engine condition while tapping EGR
valve housing. Does the engine condition
improve?

Is engine compression correct?

Ves

No

Yes

No

Yes
No
Yes
No

Yes
No

ACTION

Go to next step.

Check follows:

* Refrigerant charging amount.
* A/C pressure switches.

« Additional fan operation.

* A/C relay.

Check if purge control solenoid sticks to open.
Check evaporative emission control system.

Go to next step.

Repair or replace.

Go to next step.

Replace EGR control valve.
Go to next step.

Check for valve timing.

Check for cause.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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5 CRANKS NORMALLY BUT WILL NOT START

« Starter cranks engine at normal speed but engine will not run
Refer to “ENGINE STALLS?” if this symptom appears after engine stall

DESCRIPTION .

Fuel in tank

« Battery in normal condition

¢ Operation of immobilizer system

¢ Air leak from intake air system

* Improper operation of IAC valve

« No signal from crankshaft position sensor due to sensor, related wire or incorrect installation

* Spark leak from hightension leads

¢« PCV valve malfunction

¢ Restriction in exhaust system

« Open or short circuit in fuel pump and related harness

¢ Fuel pump mechanical malfunction

« Fuel injector clogged

« No battery power supply to PCM

« Open PCM ground or vehicle body ground

« EGR valve malfunction

¢ Low engine compression

¢« Vacuum leak

POSSIBLE Ppor fuel quality_ _
CAUSE A|'r cleaner restnctlo_n _ _

Disconnected electrical connector disconnection

* Inadequate fuel pressure

¢ Fuel leak from injector

¢ Purge solenoid valve malfunction

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
W 01-14 BEFORE REPAIR PROCEDURE
cr 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 Note Yes Go to step 3.

¢ The following test should be performed test
vehicles equipped with immobilizer system.
Skip this test and go to step 12 for vehicles
without immobilizer system.

No Go to next step.

Is following condition appeared?

« Engine is not completely started and DTC

P1624 is retreived.
Is engine stalled after approx. 2 seconds Yes Go to next step.
i ine i ? . .

since engine is started? No Immobilizer system is okay.

Is immobilizer unit connector securely Yes Go to next step.

connected to immobilizer unit: No Connect immobilizer unit connector securely.

Return step 2.

Does security light flash and indicate following Yes Go to “ON BOARD DIAGNOSTIC FUNCTION” of
immobilizer DTCs? immobilizer system.
DTC: 01,02, 03, 11,21

No Go to next step.
Does security light illuminate? Yes Go to step 8.
No Go to next step.
Does security light flush and indicate following Yes Go to “ON BOARD DIAGNOSTIC FUNCTION" of
immobilizer system DTC after more than 135 immobilizer system.
seconds after ignition switch turned ON?
DTC: 24, 30 No Go to nsxt step.
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STEP

11

13

14

15

16

17

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Turn ignition switch off.

Disconnect immobilizer unit connector.
Connect jumper between immobilizer unit
connector terminal M and ground.

Turn ignition switch ON.

Does security light illuminate?

Connect NGS tester to DLC and retrieve DTC.

Is following DTC displayed?
DTC: P1602, P1603, P1604, P1621, P1622,
P1624

Is there continuity between PCM ground
terminal 23, 24, 51, 76, 77, 103 and ground?

Turn ignition switch ON.
Access VPWR PID.

Is VPWR PID okay?
VPWR PID: Battery voltage

Disconnect immobilizer unit connector.
Turn ignition switch ON.

Is there battery voltage at immobilizer unit
connector terminal J?

Verify following:

« External fuel shut off or accessory (ignition
switch, alarm etc.).

« Fuel quality: such as proper octane,
contamination, winter/summer blend.

« No air leaks from intake air system.

« Proper sealing of intake manifold and
components attached to intake manifold:
EGR valve, IAC valve.

¢ Ignition wiring.

« Electrical connections.

¢ Fuses.

Are all items okay?

Retrieve and record any continuous memory
and KOEO DTCs.
Are there any DTCs displayed?

Does engine start with throttle closed?

Will engine start and run smoothly at part
throttle?

Connect NGS tester to DLC.

Access RPM PID.

Is RPM PID indicating engine speed when
cranking the engine?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Yes

No

Yes

No

Yes
No

Yes

No

Yes

No

Yes

No

Yes
No

Yes
No
Yes
No
Yes

No

Yes

No

ACTION

Reconnect immobilizer unit connector.
Go to next step.

Inspection open circuit between immobilizer unit connector
terminal M and instrument cluster.

If okay, inspect security light bulb.

Repair or replace if necessary.

Reconnect immobilizer unit connector.

Then return to step 4.

Go to appropriate DTC test.
Go to next step.

Go to next step.
Repair or replace wiring harness.

Go to next step.
Repair or replace wiring harness.

Check for open circuit between PCM connector terminal 5
and immobilizer unit connector terminal A.

Repair or replace wiring harness between immobilizer unit
connector terminal J and fuse panel.

Go to next step.

Service as necessary and repeat step 12.

Go to appropriate DTC test.

If communication error message is displayed on NGS

tester, check following:

¢ Open circuit between main relay and PCM using
breakout box.

« Open main relay ground circuit.

* Main relay stuck open.

+« Open PCM ground circuit.

« Poor connection of vehicle body ground.

If NGS tester works and no DTCs are displayed, go to

next step.

Go to step 33.

Go to next step.

Check IAC valve and wiring harness.
Go to next step.

Go to next step.

Check following:

« Open or short circuit in CKP sensor.

« Open or short circuit between CKP sensor and PCM.
« Open or short circuit between CKP sensor harnesses.
If CKP sensor and harness okay, go to next step.

Go to next step.

Replace malfunctioning part.
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STEP
18

19

20

21

22

23

24

25

26

27

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION
Measure gap between crankshaft position Yes
(CKP) sensor and teeth of crankshaft pulley.
Specification
0.5—1.5 mm {0.02—0.05 in} No
Is gap within specifications?
Check for cracks on high tension leads. Yes
Is there any crack on high tension leads? No
Is strong blue spark visible at each Yes
disconnected hightension lead while cranking No
engine?
Check spark plug conditions. Yes
Is spark plug wet, converted with carbon or
grayish white?
No
Disconnect TP sensor connector. Yes
Is there correct voltage at TP sensor
connector terminal A with ignition switch ON? No
Specification
45—55V
Disconnect NGS tester. Yes
Turn ignition switch on.
Check (V) terminal voltage of FEPS at DLC.
Is voltage greater than 9 V? No
Remove and shake PCV valve. Yes
Does PCV valve rattle? N
o}
Is there any restriction in exhaust system? Yes
No
Install fuel gauge between fuel filter and fuel Yes

distributor.

Connect NGS tester to DLC. No
Select “ALL ON” in OUTPUT TEST MODE

and press start.

Is fuel line pressure correct when ignition

switch is cycled ON/OFF five times?

Fuel line pressure
260—310kPa
{2.6—3.2 kgf/cm2, 37—46 psi}

Visually check for fuel leakage at fuel injector Yes
O-ring, pressure regulator and fuel line.

Service as necessary.

Is fuel line pressure held after ignition switch is

turned OFF? No

Fuel line pressure
More than 150 kPa
{1.5 kgflcm2, 21 psi} for 5 minutes

ACTION

Go to next step.

Adjust CKP sensor.

Repair suspected high tension lead.
Go to next step.
Go to next step.

Check following(s):

* Open or short circuit in ignition coil.

« Hightension lead(s).

¢ Open or short circuit in wire harness for ignition system.

« Malfunction of external condenser for eliminating
ignition noise.

« Open circuit between ignition switch and ignition coil.

« Open circuit between ignition coil and PCM.

If spark plug is wet or converted with carbon, check for
fuel leak from injector.

If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.

Check short to ground in constant voltage circuit between
TP sensor, EGR boost sensor or fuel tank pressure (FTP)
sensor and powertrain control module.

Check short to power in FEPS line between DLC and
PCM.

Go to next step.

Go to next step.
Replace PCV valve.
Check exhaust system.
Go to next step.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator diaphragm condition.
If condition is okay, check fuel injector.
If condition is not okay, replace pressure regulator.
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STEP INSPECTION ACTION

28  Crank engine for five seconds. Yes Go to next step.
Does pressure drop more than 34 kPa {0.35

kgf/cm2, 5 psi} by end of five second crank No Chec_k reS|ste_1nce of fuel |njector(§). .
cycle? If re5|st§n_ce is oka_ty, check following:
* Fuel injector drive signal.
* Injection flow rate.
* PCM.
If resistance is not okay, check following:
* Open circuit in fuel injector circuit.

29  Disconnect vacuum hose between purge Yes Check if purge solenoid valve sticks to open mechanically.
control solenoid and intake manifold from Check evaporative emission control system.
solenoid side. Plug opening end of vacuum
hose.

Attempt to start engine. No  Go to next step.
Is starting condition improved?

30 Is air leakage felt or heard at intake air system Yes Repair or replace.
components while racing engine to higher
speed? No Go to next step.

31 Check engine condition while tapping EGR Yes Replace EGR valve.
valve housing. Does engine condition
improve? No Go to next step.

32 Is engine compression correct? Yes Check valve timing.

No Check for causes.

33 Verify test results. If okay, return to diagnostic index to service any additional symptoms.

6 SLOW RETURN TO IDLE
DESCRIPTION Engine takes more time than normal to return to idle speed

¢ Malfunction of ECT sensor

POSSIBLE * Thermostat stuck to open
CAUSE * Throttle body malfunction
« Air leak from intake air system
STEP INSPECTION ACTION
1 Retrieve and record any continuous memory, Yes DTC displayed:
KOEO and KOER DTCs. Go to appropriate DTC test.
i 2
Are there any DTCs displayed? No No DTC displayed:
Go to next step.
2 Make sure A/C switch is in OFF position. Yes Engine coolant temperature and thermostat are okay.
Place vehicle in park or neutral. Go to next step.

Connect NGS tester to DLC.

Access ECT V PID.

Start engine and record ECT voltage reading

every 60 seconds. No Remove thermostat from engine and verify thermostat
operation.

If temperature gauge on instrument cluster is normal but
ECT V is not same as temperature gauge reading, check

Note
< When ECT voltage reverses direction trend
or changes slightly (0.03 volt or less),

ECT sensor.
thermostat has opened.
Is thermostat opening voltage within range?
3 Is throttle body free of contaminated? Yes Check for air leaks from intake air system components

while racing engine to higher speed.
No Clean or replace throttle body.

4 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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7 ENGINE RUNS ROUGH/ROLLING IDLE

« Engine speed fluctuates between specified idle speed and lower speed and excessive engine shake

DESCRIPTION « Idle speed too slow and excessive engine shake

« Air leak from intake air system parts
* Spark leak from hightension leads
« Improper operation of IAC valve
« Erratic or no signal from camshaft position (CMP) sensor
« Erratic signal from crankshaft position (CKP) sensor
* PCV valve malfunction
« Restriction in exhaust system
* Inadequate fuel pressure
« Fuel leak from fuel injector
« Engine overheating
« A/C system improperly operation
« Purge solenoid valve malfunction
* EGR valve malfunction
¢ Low engine compression
« Poor fuel quality
POSSIBLE « Air cleaner restriction

CAUSE « Electrical connector disconnection
¢ Fuel pump mechanical malfunction
* Fuel injector clogged
* Vacuum leak

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
cr 01-14 BEFORE REPAIR PROCEDURE
B01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION

1 Verify following: Yes Go to next step.

« External fuel shut off or accessory (ignition
switch, alarm etc).

« Fuel quality: such as proper octane,
contamination, winter/summer blend.

« No air leaks from intake air system.

« Proper sealing of intake manifold and .
components attached to intake manifold; No Service as necessary and repeat step 1
such as EGR valve, IAC solenoid.

* Ignition wiring.

« Electrical connections.

¢ Fuses.

Are all items okay?

2 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs. :
: No No DTCs displayed.
Are there any DTCs displayed? Go to next step.

3 Is engine overheating? Yes Go to flowchart 17 for “COOLING SYSTEM CONCERNS
OVERHEATING”.

No Go to next step.
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STEP

10

12

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Note

» The following test is for engine running
rough idle with A/C ON concerns. If other
symptoms exist, go to next step.

Connect pressure gauge to A/C low and high

pressure side lines.

Start engine and run it at idle.

Turn A/C ON.

Measure low side and high side pressures.

Are reading pressures within specification?
zr 07-10 REFRIGERANT PRESSURE

CHECK

Note

* Following test is for engine running rough
with P/S ON. If other symptoms exist, go to
next step.

Disconnect power steering pressure switch
connector.

Measure voltage at power steering pressure
switch connector.

Is voltage greater than 10 V?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Measure gap between crankshaft position
(CKP) sensor and teeth of crankshaft pulley.

Specification
0.5— 1.5 mm {0.02—0.05 in}

Is gap within specifications?

Check for cracks on high tension leads.
Is there any crack on high tension leads?

Check spark plug conditions.
Is spark plug wet, converted with carbon or
grayish white?

Start engine and disconnect IAC valve
connector.
Does rpm drop or the engine stall?

Install fuel pressure gauge between fuel filter
and fuel distributor.

Start engine and run at idle. Measure fuel line
pressure at idle.

Is fuel line pressure correct at idle?

Fuel line pressure
210—260 kPa
{2.1—2.6 kgf/icm2, 30—37 psi}

Visually check for fuel leakage at fuel injector
O-ring, pressure regulator and fuel line.
Service as necessary.

Does fuel line pressure hold after ignition
switch is turned off?

Fuel line pressure
More than 150 kPa
{1.5 kgf/lcm2, 21 psi} for 5 minutes

Yes

No

Yes

No

Yes

No

Yes

No

Yes
No

Yes

No

Yes
No

Yes
No

Yes

No

ACTION
Go to next step.

Check following:

* Refrigerant charging amount.
* A/C pressure switches.

« Additional fan operation.

« A/C relay.

Check power steering pressure switch operation.

Go to next step.

Go to next step.
Replace malfunctioning part.

Go to next step.

Adjust CKP sensor.

Repair suspected high tension lead.
Go to next step.

If spark plug is wet or converted with carbon, check for
fuel leak from injector.

If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders. Go to next step.

Go to next step.
Check IAC valve and wiring harness.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator diaphragm condition.
If condition is okay, check fuel injector.
If condition is not okay, replace pressure regulator.
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STEP INSPECTION ACTION
13  Connect NGS tester to DLC. Yes Go to next step.
Start engine and run it at idle. No LONGFT1 PID is out of specification.

Access LONGFT1 PID.
Measure LONGFTL1 PID at idle.
Is PID value between 22------ 23%7?

Less than specification (too rich):

Check evaporative emission control system. If system is
okay, go to step 15.

Greater than specification (too lean):

Check for air leakage at intake air system components.
If system is okay, go to next step.

14  Disconnect vacuum hose between purge Yes Check if purge solenoid valve sticks open mechanically.
solenoid valve and intake manifold from Check evaporative emission control system.
solenoid side.
Plug open end of vacuum hose.

Start engine. No Go to next step.
Does engine condition improve?
15 Remove and shake PCV valve. Yes Go to next step.
Does PCV valve rattle? No Replace PCV valve.
16 Isthere a restriction in the exhaust system? Yes Check exhaust system.
No Go to next step.
17  Visually inspect camshaft position (CMP) Yes Go to next step.
sensor and tooth of camshaft. o
Is CMP sensor and tooth of camshaft okay? No Replace malfunctioning part.
18 Check the engine condition while tapping Yes Replace EGR valve.
EGR valve housing. Does engine condition
improve? No Go to next step.
19 Is engine compression correct? Yes Check valve timing.
No Check for causes.

20 Verify test results. If okay, return to diagnostic index to service any additional symptoms.

8 FAST IDLE/RUNS ON
Engine speed continues at fast idle after warm-up

DESCRIPTION Engine runs after ignition switch is turned off

« Engine coolant temperature malfunction
POSSIBLE Air leak from intake air system
CAUSE Throttle body malfunction
* Misadjustment of accelerator cable free play
« Misadjustment of cruise control cable
STEP INSPECTION ACTION
1 Connect NGS tester to DLC. Yes Go to next step.

Access ECT PID.

Start and warm-up engine to normal operating No If ECT PID is higher than 112 "C {233.6 °F}.

Go to flow chart 17 for engine overheating.

temperature. . atin

Is ECT PID reading between 112 “C {233.6 If ECT PID is less than 82 X {179.6 °F):

*F} and 82 ‘C {179.6 °F}? Go to flow chart 18 for runs cold condition.
2 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.

KOEO and KOER DTCs.

N No DTC displayed.
Are there any DTCs displayed? ° p'ay

Go to next step.

3 Is there air leakage felt or heard at intake air Yes Repair or replace parts as necessary.
system components while racing engine to

higher speed? No Verify accelerator and/or cruise control cable free play.

4 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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9 LOW IDLE/STALLS DURING DECELERATION
DESCRIPTION Engine stops unexpectedly at beginning of deceleration or recovery from deceleration

¢ Vacuum leaks
¢ |AC valve malfunction
« Air leak from intake air system

POSSIBLE « Throttle position sensor or related circuit malfunction
CAUSE ; o )
* Mass air flow sensor or related circuit malfunction
« Brake switch or related circuit malfunction
¢ Clutch position and/or neutral switch or related circuit malfunction
STEP INSPECTION ACTION
1 Does engine idle rough? Yes Go to flow chart 7 for “ENGINE RUNS ROUGH/ROLLING
IDLE".
No Go to next step.
2 Check following: Yes Go to next step.
* Proper routing and no damage of vacuum
lines.
+ IAC valve properly connected. No Service as necessary. Repeat step 2.
¢ No air leak from intake air system.
Are all items okay?
3 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.
Are there any DTCs displayed? No Go to next step.
4 Does idle speed drop or stall when Yes Go to next step.

; . 5
disconnecting IAC valve~ No Check following:

« Circuit from idle air control valve to PCM for open and
short.

« Idle air control valve for sticking.

If okay, go to next step.

5 Disconnect vacuum hose between purge Yes Check evaporative emission control system.
solenoid valve and intake manifold from
solenoid valve side.
Plug opening end of vacuum hose. No Go to next step.
Drive vehicle.
Does engine condition improve?

6 Connect NGS tester to data DLC. Yes Go to flow chart 27 for “Intermittent concerns”.
Access TP V PID, MAF PID, TCCA PID, BOO
PID and CPP/PNP PID.
Monitor each PID while driving vehicle.
« TP V PID.
01-40A THROTTLE POSITION
SENSOR INSPECTION [FS]

« MAF PID.
ip- 01—40A MASS AIR FLOW SENSOR
INSPECTION [FS] No TP V PID: Check for TP sensor.
*« BOO PID. MAF PID: Check for mass air flow sensor.
D- 04-11 BRAKE SWITCH INSPECTION TCC PID: Check TCC solenoid valve.
« CPP/PNP PID. BOO PID: Check brake on/off switch.
a- 01-40A NEUTRAL SWITCH CPP/PNP PID: Check clutch and neutral switches.

INSPECTION [FS]
tr01-40A CLUTCH SWITCH
INSPECTION [FS]
« TCC PID.
tr05-17A ELECTRICAL SYSTEM
COMPONENT [LA4A-EL], Torque
Converter Clutch Inspection
Are PIDs okay?

7 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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ENGINE STALLS/QUITS (ACCELERATION/CRUISE)
ENGINE RUNS ROUGH (ACCELERATION/CRUISE)
MISSES (ACCELERATION/CRUISE)

BUCK/JERK (ACCELERATION/CRUISE/DECELERATION)
HESITATION/STUMBLE (ACCELERATION)

SURGES (ACCELERATION/CRUISE)

10

» Engine stops unexpectedly at beginning of or during acceleration
« Engine stops unexpectedly while cruising
« Engine speed fluctuates during or cruising
DESCRIPTION « Engine misses during acceleration or cruising
« Vehicle bucks/jerks during acceleration, cruising or deceleration
*« Momentary pause at beginning of acceleration or during acceleration
< Momentary minor irregularity in engine output

* A/C system improperly operation
« Air leak from intake air system parts
* Improper operation of IAC valve
« Erratic signal from crankshaft position sensor
¢ Vacuum leaks
* Spark leak from hightension leads
¢ PCV valve malfunction
« Restriction in exhaust system
« Inadequate fuel pressure
¢ Fuel leak from fuel injector
« Intermittent open or short of mass-airflow sensor, throttle position sensor and vehicle speed sensor
* Automatic transaxle malfunction
« Erratic signal or no signal from camshaft position sensor
« Purge solenoid valve malfunction
* EGR valve malfunction
¢ Low engine compression
Poor fuel quality

POSSIBLE . -
Air cleaner restriction
CAUSE L . . o

« Improper valve timing due to jumping out timing belt

* Intermittently open/short in fuel pump circuit

¢ Fuel pump mechanical malfunction

« Fuel injector clogged

¢ Clutch slippage

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor Is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignhite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
cro0l-14 BEFORE REPAIR PROCEDURE
zr01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 Verify following: Yes Go to next step.

* Vacuum connection.

¢ Air cleaner element.

« No air leaks from intake air system.

* No restriction of intake air system.

* Proper sealing of intake manifold and
components attached to intake manifold:
EGR valve, IAC valve. No Service as necessary and repeat step 1.

« Ignition wiring.

* Fuel quality:

Proper octane, contamination,
winter/summer blend.

» Electrical connections.

Are all items okay?

2 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs. If stall, condition

exists retrieve continuos memory and KOEO
DTCs. No Go to next step.

Are there any DTCs displayed?
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STEP

10

11

12

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Is engine overheating?

Connect NGS tester to DLC.
Access RPM PID, VPWR PID, VREF PID,
MAF PID, TP V PID, and VSS PID.
Drive vehicle with monitoring PIDs.
< VPWR PID: Battery voltage.
« PRM PID: Idle speed at idle.
« MAF PID.
cr 01-40A MASS AIR FLOW SENSOR
INSPECTION [FS]
« TP V PID.
cr 0140A THROTTLE POSITION
SENSOR INSPECTION [FS]
* VSS PID.
zr 05-17A VEHICLE SPEED SENSOR
INSPECTION [LA4A-EL]
Are PIDs within specification?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Measure gap between crankshaft position
(CKP) sensor and teeth of crankshaft pulley.

Specification
0.5—1.5 mm {0.02—0.05 in}

Is gap within specifications?

Check spark plug conditions.
Is spark plug wet, converted with carbon or
grayish white?

Remove PCV valve and shake PCV valve.
Does PCV valve rattle?

Check that throttle lever is resting on throttle
valve stop screw and/or throttle valve orifice

plug.
Is lever in correct position?

Are there restrictions in the exhaust system?

Install fuel gauge between fuel filter and fuel
distributor. Connect NGS tester to DLC.
Select “ALL ON” in OUTPUT TEST MODE
and press start.

Yes

No
Yes

No

Yes

No

Yes

No

Yes

No

Yes
No
Yes

No

Yes
No
Yes

No

Is fuel line pressure correct with ignition switch

ON?

Fuel line pressure
260—310kPa
{2.6—3.2 kgf/lcm2, 37—46 psi>

Visually check for fuel leakage at fuel injector
O-ring, pressure regulator, and fuel line.
Service as necessary.

Does fuel line pressure hold after ignition
switch is turned off?

Fuel line pressure
More than 150 kPa
{1.5 kgf/cm2, 21 psi} for 5 minutes

Yes

No

ACTION

Go to flowchart 17 for “COOLING SYSTEM CONCERNS
OVERHEATING".

Go to next step.
Go to next step.

RPM PID:

Check crankshaft position (CKP) sensor and related
harness; such as vibration, intermittent open/short circuit.
VPWR PID/VREF PID:

Check for open circuit intermittently.

MAF PID:

Check for open circuit of mass air flow sensor and related
wire harness intermittently.

TP V PID:

Check if output signal from throttle sensor changes
smoothly.

VSS PID:

Check for open circuit of vehicle speed sensor and related
wire harness intermittently.

Go to next step.
Replace malfunctioning part.

Go to next step.

Adjust CKP sensor.

If spark plug is wet or converted with carbon, check for
fuel leak from fuel injector.

If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.
Replace PCV valve.

Go to next step.
Adjust as necessary.

Check exhaust system.
Go to next step.
Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator diaphragm condition.
If condition is okay, check fuel injector.
If condition is not okay, replace pressure regulator.
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14

15

16

17
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INSPECTION

Note

« The following test is for engine stalling with
A/C on concern. If other symptom exists,
go to next step.

Connect a pressure gauge to A/C low and
high pressure side lines.
Turn A/C on and measure low side and high
side pressure.
Are pressure within specifications?
D- 07-10 REFRIGERANT PRESSURE
CHECK

Note
¢ The following test is performed for
symptom with cruise control ON.

If other symptoms exist, go to next step.
Check cruise control system.
Is cruise control system okay?

Disconnect vacuum hose between purge
solenoid valve and intake manifold from
solenoid valve side.

Plug opening end of vacuum hose.

Drive vehicle.

Does engine condition improve?

Visually inspect camshaft position (CMP)
sensor and tooth of camshaft.
Is CMP sensor and tooth of camshaft okay?

Is engine compression correct?
cr 01-10A COMPRESSION INSPECTION
[FS]

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

Check follows:

« Refrigerant charging amount.
« A/C pressure switches.

« Additional fan operation.

« A/C relay.

Go to next step.

Repair or replace.

Check if purge solenoid valve sticks open mechanically.

Check evaporative emission control system.

Go to next step.

Go to next step.
Replace malfunctioning part.

Check following:

* Valve timing.

« Internal transaxle component (ATX only).
¢ Clutch (MTX only).

Check for cause.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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11 LACK/LOSS OF POWER - ACCELERATION/CRUISE

DESCRIPTION Performance poor under load (i.e., power down when climbing hills)

* Improper A/C system operation

« Air leak from intake air system parts

* EGR valve malfunction

« Erratic signal from crankshaft position sensor

¢ Vacuum leaks

« Spark leak from hightension leads

¢ PCV valve malfunction

« Restriction in exhaust system

« Inadequate fuel pressure

* Fuel leak from injector

« Intermittent open or short of mass air flow sensor, throttle position sensor and vehicle speed sensor
* Automatic transaxle malfunction

« Erratic signal or no signal from camshaft position sensor
¢ Purge solenoid valve malfunction

» Brake dragging

« Low engine compression

« Poor fuel quality

POSSIBLE h .
» Air cleaner restriction
CAUSE . o .

* Improper valve timing due to timing belt jump

¢ Intermittent open/short in fuel pump circuit

¢ Fuel pump mechanical malfunction

« Fuel injector clogged

¢ Clutch slippage

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described In this manual.
tro01-14 BEFORE REPAIR PROCEDURE
cr 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 Verify following: Yes Go to next step.

3

* Vacuum connection.

¢ Air cleaner element.

« No air leaks from intake air system.

* No restriction of intake air system.

« Proper sealing of intake manifold and
components attached to intake manifold: No Service as necessary and repeat step 1.
EGR valve, IAC control.

¢ Fuel quality:

Proper octane, contamination,
winter/summer blend.

Are all items okay?

Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.
If engine stall condition exists, retrieve

continuos memory and KOEO DTCs. No Go to next step.
Are there any DTCs displayed?
Is engine overheating? Yes Go to flowchart 17 for “COOLING SYSTEM CONCERNS
OVERHEATING".
No Go to next step.
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12
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INSPECTION

Connect NGS tester to DLC.
Access RPM PID, MAF PID, TP V PID, and
VSS PID.
Drive vehicle with monitoring PIDs.
« PRM PID: Engine speed.
« MAF PID.
ef 01-40A MASS AIR FLOW SENSOR
INSPECTION [FS]
e TP V PID.
tro01-40A THROTTLE POSITION
SENSOR INSPECTION [FS]
* VSS PID.
cr 05-17A VEHICLE SPEED SENSOR
INSPECTION [LA4A-EL]
Are PIDs within specification?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Measure gap between CKP sensor and teeth
of crankshaft pulley.

Specification
0.5—1.5 mm {0.02—0.05 in}

Is gap within specifications?

Check spark plug conditions.
Is spark plug wet, converted with carbon or
grayish white?

Remove and shake PCV valve.
Does PCV valve rattle?

Are there restrictions in exhaust system?

Install fuel gauge between fuel filter and fuel
distributor. Connect NGS tester to DLC.

In OUTPUT TEST MODE select “ALL ON”
and press start.

Is fuel line pressure correct with ignition switch
ON?

Fuel line pressure

260—310 kPa
{2.6—3.2 kgf/lcm2, 37—46 psi}
Note

« Following test is for engine stalling concern
with A/C on concern. If other symptom
exists, go to next step.

Connect pressure gauge to A/C low and high
side pressure lines.
Turn A/C on and measure low and high side
pressures.
Are pressures within specifications?
T 07-10 REFRIGERANT PRESSURE
CHECK

Check for A/C cut off operation.
Does A/C cut-off work properly?

Yes

No

Yes

No

Yes

No

Yes

No

Yes
No
Yes
No

Yes

No

Yes

No

Yes
No

ACTION

Go to next step.

RPM PID:

Check CKP sensor and related harness for vibration
and/or intermittent open/short circuit.

MAF PID:

Check for intermittent open circuit of mass air flow sensor
and related wire harness.

TP V PID:

Check if TP sensor output increases smoothly.

VSS PID:

Check for intermittent open circuit of vehicle speed sensor
and related wire harness.

Go to next step.
Replace malfunctioning part.

Go to next step.

Adjust CKP sensor.

If spark plug is wet or converted with carbon, check for
fuel leak from fuel injector.

If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.
Replace PCV valve.
Check exhaust system.
Go to next step.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check follows:

« Refrigerant charging amount.
» AJ/C pressure switches.

» Additional fan operation.

« A/C relay.

Go to next step.
Check A/C cut off system.
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14

15
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INSPECTION

Disconnect vacuum hose between purge

Yes

solenoid valve and intake manifold from purge

valve side.

Plug opening end of vacuum hose.
Drive vehicle.

Does engine condition improve?

Visually inspect camshaft position (CMP)
sensor and tooth of camshaft.
Is CMP sensor and tooth of camshaft okay?

Is engine compression correct?
et 01-10A COMPRESSION INSPECTION
[FS]

No

Yes

No

Yes

No

ACTION

Check if purge solenoid valve sticks open mechanically.
Check evaporative emission control system.

Go to next step.

Go to next step.
Replace malfunctioning part.

Check following:

* Valve timing.

« Internal transaxle component (ATX only).
¢ Clutch (MTX only).

« Brake system for dragging.

Check for cause.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep

and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE

ACTION

Inspect cooling system for cause of overheating.

Go to appropriate DTC test.

Check for open fuel pump relief valve.
Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

12 KNOCKING/PINGING - ACCELERATION/CRUISE
DESCRIPTION Sound p!’oduced when air/fuel mixture is ignited by something other than spark plug (i.e., hot spot in
combustion chamber)
« Engine overheating due to cooling system malfunction
* Inadequate engine compression
* Inadequate fuel pressure
* Knock sensor and related circuit malfunction
Warning
POSSIBLE following warnings before performing fuel system service:
CAUSE .
sparks and flames away from fuel.
« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
inr01-14 BEFORE REPAIR PROCEDURE
er01-14 AFTER REPAIR PROCEDURE
STEP INSPECTION
1 Connect NGS tester to DLC. Yes Go to next step.
Acrpss FCT PID
Verify ECT PID is less than 116 "C {240.8 °F}
during driving. No
Is ECT PID less than specification?
2 Retrieve and record any continuous memory, Yes
KOEO and KOER DTCs.
Are there any DTCs displayed? No Go to next step.
3 Is engine compression correct? Yes Go to next step.
No Check for cause.
4 Install fuel pressure gauge between fuel filter Yes Go to next step.
g?d tfuel Q|str|buéor. tidl No Zero or low:
art engine and run at idie. Check fuel pump circuit.
Measure fuel line pressure at idle.
Is fuel line pressure correct at idle?
Fuel line pressure Lo
210—260 kPa High:
{2.1—2.6 kgf/cm2, 30—37 psi}
5 Measure resistance between knock sensor Yes Check ignition timing.
terminal and knock sensor body.
Specification
Approx. 560 kO [20 ' C {68 °F}] No Replace knock sensor.
Is resistance okay?
6 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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13 POOR FUEL ECONOMY
DESCRIPTION Fuel economy unsatisfactory

« Contaminated air cleaner element
* Improper transmission fluid level

« Poor fuel quality

« Improper coolant level

¢ Spark plug malfunction

« Brake dragging

* Contaminated mass airflow sensor
« Exhaust system clogged

« Engine cooling system malfunction
* Weak spark

« Erratic or no signal from camshaft position sensor
¢ Inadequate fuel pressure

¢ PCV valve malfunction

PgiilsBéE * Improper valve timing due to timing belt skip out

« Improper engine compression

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
ay 01-14 BEFORE REPAIR PROCEDURE
cp 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 Check following: Yes Go to next step.

¢« Contaminated air cleaner element.
¢ Transmission fluid level.

«  Fuel quality. No Service as necessary.
« Coolant level. Repeat step 1.
Are all items okay?
2 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.
Are there any DTCs displayed? No Go to next step.
3 Connect NGS tester to DLC. Yes Go to next step.
Access ECT PID.
Drive vehicle while monitoring PID.
< ECT PID.
cp 01-40A ENGINE COOLANT No Check for coolant leak, cooling fan and condenser fan
TEMPERATURE SENSOR operation or thermostat operation.
INSPECTION [FS]
Is PID within specification?
4 Is strong blue spark visible at each Yes Check follows:
disconnected high-tension lead while cranking * Spark plug(s) malfunction.
engine? *« CMP sensor improperly installed.

« Trigger wheel damage on camshaft.

¢ Open or short circuit on CMP sensor.

« Open or short circuit between CMP sensor and PCM.
Repair or replace malfunctioning part.

If okay, go to next step.

No Check follows:
« High-tension leads.
¢ Ignition coil and connector.
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STEP INSPECTION ACTION

5 Install fuel pressure gauge between fuel filter Yes Go to next step.
and fuel distributor.
Start engine and run at idle.
Measure fuel line pressure at idle.
Is fuel line pressure correct at idle?

No Zero or low:
Check fuel pump circuit.
Check for open fuel pump relief valve.
Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

Fuel line pressure High:

210--260 kPa Check pressure regulator for high pressure cause
{2.1—2.6 kgflem2, 30—37 psi} Check for clogged fuel return line.
6 Remove and shake PCV valve. Yes Go to next step.

Does PCV valve rattle? No Replace PCV valve.

7 Is there restriction in exhaust system? Yes Check exhaust system.
No Go to next step.
8 Is brake system functioning properly? Yes Go to next step.
No Check for cause.
9 Check for contaminated MAF sensor. Yes Replace mass air flow sensor.
Is there any contamination? No Go to next step.
10 Is engine compression correct? Yes Check for valve timing.
No Check for cause.

11 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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14 EMISSION COMPLIANCE
DESCRIPTION Emission compliance test is failed

* Vacuum lines leaks or blockage

¢ Spark plug malfunction

« Erratic or no signal from camshaft position sensor
« PCV valve malfunction or incorrect valve installation
« Exhaust system clogged

¢ Charcoal canister damage

« Improper engine compression

¢ Cooling system malfunction

* Leaks from intake manifold

« Inadequate fuel pressure

* EGR valve malfunction

« Fuel tank ventilation system malfunction

POSSIBLE « Excessive carbon build up in combustion chamber
CAUSE * Improper valve timing
Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
or 01-14 BEFORE REPAIR PROCEDURE
tro01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION

1 Check following: Yes Go to next step.
« Vacuum lines for leaks or blockage.
« Electrical connections.
« Proper maintenance schedule followed. No Service as necessary.
« Intake air system and air cleaner element Repeat step 1.
concerns: obstructions, leaks or dirty.
Are all items okay?

2 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.
Are there any DTCs displayed? No Go to next step.
3 Is any other drivability concern present? Yes Go to appropriate flow chart.
No Go to next step.
4 Connect NGS tester to DLC. Yes Go to next step.

Access ECT PID.

Warm-up engine and run at Idle.

Verify ECT PID is correct.

« ECT PID.

d- 01-40A ENGINE COOLANT No Check cooling system.

TEMPERATURE SENSOR
INSPECTION [FS]

Is ECT PID correct?

5 Is strong blue spark visible at each Yes Check following:
disconnected hightension lead while cranking « Spark plug(s) malfunction.
engine? * CMP sensor improperly installated.

« Damage of trigger wheel on camshaft.

« Open or short circuit on CMP sensor.

¢ Open or short circuit between CMP sensor and PCM.
Repair or replace malfunctioning part. If okay, go to next
step.

No Check following:
« Hightension leads.
« Ignition coil and connector.
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STEP INSPECTION ACTION

6 Install fuel pressure gauge between fuel filter Yes Go to next step.
and fuel distributor.
Start engine and run it at idle.
Measure fuel line pressure at idle.
Is fuel line pressure correct at idle?

No Zero or low:
Check fuel pump circuit.
Check for open fuel pump relief valve.
Check for fuel leak inside pressure regulator.

Fuel line pressure Check for clogged main fuel line.

210—260 kPa ghger:::k pressure regulator for high pressure cause
2.1—2.6 kgf/lcm2, 30—37 psi . :
{ grem psi} Check for clogged fuel return line.
7 Does fuel line pressure remain at specification Yes Go to next step.
for 60 seconds when ignition switch is turned
ON?
Fuel line pressure No Check pressure regulator for high pressure cause.
210—260 kPa
{2.1—2.6 kgf/lcm2, 30— 37 psi}
8 Remove and shake PCV valve. Yes Go to next step.

Does PCV valve rattle? No Replace PCV valve.

9 Check for fuel saturation inside charcoal Yes Replace charcoal canister.
canister.
Is excess amount of liquid fuel present in No Check fuel tank vent system.
canister? Go to next step.
10 Is there a restriction in the exhaust system? Yes Check exhaust system.
No Go to next step.
11 Check engine condition while tapping EGR Yes Replace EGR valve.
valve housing. Does engine condition
improve? No Go to next step.

12 Verify test results. If okay, return to diagnostic index to service any additional symptoms.

01-01A-153



DESCRIPTION

POSSIBLE .
CAUSE .
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15 MIL NEVER ON
Malfunction indicator light never on

* MIL burned out

* Blown fuse

Open circuit between battery to PCM
Open between ground and PCM

¢ Open or short to power between MIL and PCM

¢ Open printed circuit on instrument cluster

STEP INSPECTION
1 Is ROOM fuse burnt? Yes
No
2 Connect NGS tester to DLC. Yes
Access MIL PID.
Turn ignition switch ON. No
Does MIL PID read ON?
3 Is there correct voltage at MIL fuse? Yes
Specification No
More than 10.5 V
4 Remove MIL bulb. Yes
Is voltage correct on positive side of MIL bulb
socket?
No
Specification
More than 10.5 V
5 Apply 12 volts and ground to MIL bulb. Yes
Does MIL illuminate?
No
16 HIGH OIL CONSUMPTION/LEAKS
DESCRIPTION Oil consumption excessive
* PCV valve malfunction
POSSIBLE « Improper engine oil viscosity
CAUSE * Improper dipstick
» Engine internal part malfunction
STEP INSPECTION
1 Remove and shake PCV valve. Yes
Does PCV valve rattle? N
o
2 Check following: Yes
« External leaks.
« Proper dipstick.
« Proper engine oil viscosity. No

Are all items okay?

ACTION
Repair wiring harness and replace fuse.
Go to next step.

Go to next step.

Check for open circuit between PCM and battery or
ground.

Go to next step.

Repair open in wiring harness between fuse block and
ignition switch.

Go to next step.

Repair open circuit in wiring harness between fuse block
and MIL bulb socket.

Check for open circuit between MIL and PCM.
If wire harness is okay, replace PCM.

Replace MIL bulb.

ACTION
Go to next step.
Replace PCV valve.

Check internal engine parts such as valves, valve guides,
valve stem seals, cylinder head drain passage, piston
rings.

Service as necessary.
Repeat step 2.
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17 COOLING SYSTEM CONCERNS OVERHEATING

DESCRIPTION Engine runs at higher than normal temperature/Overheats

« Improper coolant level

« Coolant leaks

« Improper water/anti-freeze mixture

« Poor radiator condition

« Radiator hose(s) damage

* Improper or damaged radiator cap

« Malfunction of coolant overflow system

POSSIBLE « Drive belt damage
CAUSE * Blown fuses
« Excessive A/C system pressure
* Fans reverse rotation
* Thermostat malfunction
« Condenser fan inoperative
* Main cooling fan inoperative
* Improper tension of drive belt
STEP INSPECTION ACTION
1 Check following: Yes Go to next step.

« Engine coolant level.

« Coolant leaks.

* Water and anti-freeze mixture.

« Radiator condition.

» Collapsed or restricted radiator hoses. No Service as necessary.
» Radiator pressure cap. Repeat step 1.

* Overflow system.

« Fan rotational direction.

* Fuses.

Are all items okay?

Cool down engine. Yes Engine coolant temperature and thermostat are okay.
Turned A/C switch OFF. Go to next step.

Connect NGS tester to DLC.

Access ECT V PID.

Start engine and record ECT voltage reading

every 60 seconds.

No Remove thermostat from engine and verify operation.
Note If temperature gauge on instrument cluster indicates
+ When ECT voltage reverses direction trend normal operation but ECT V is not same as temperature
or changes slightly (0.03 volt or less), gauge reading, check engine coolant temperature sensor.
thermostat has opened. If temperature gauge on instrument cluster indicated

overheating but ECT V is normal, check temperature
Is thermostat opening voltage okay? gauge and heat gauge unit.
Thermostat operating voltage
Approx. 0.6—0.9 V

Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.

Are there any diagnostic trouble code No Go to next step.

displayed?

Start engine and run at idle. Yes Go to step 6.

Turn A/C switch on.

Does A/C compressor engage? No Check following and repair or replace as necessary:

* Refrigerant charging amount.

* Open circuit between A/C magnet clutch and PCM.
¢ Seized A/C magnet clutch.

¢ A/C magnet clutch malfunction.

If all items are okay, go to next step.

Connect NGS tester to DLC. Yes Go to next step.
Access ACCS PID on NGS tester.
Start engine and run at idle.

Turn A/C switch on.

Does ACCS PID read ON?

No Check follows:
* A/C pressure switch(es) operation.
* AJ/C switch stuck open.
« Open or short circuit between A/C pressure switch and
PCM.
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ACTION
Go to next step.

If condenser fan does not operate, check following:
Condenser fan relay stuck open.

Condenser fan motor malfunction.

Condenser fan motor ground open.

Open circuit between condenser fan motor and relay.
Open circuit between condenser fan relay and PCM.
Open battery power circuit for condenser fan relay.

If cooling fan motor does not operate, check
following:

Cooling fan relay stuck to open.

Cooling fan motor malfunction.

Cooling fan motor ground open.

Open circuit between cooling fan motor and relay.
Open circuit between cooling fan relay and PCM.
Open battery power circuit for cooing fan relay.

Go to next step.

Replace drive belt.

Check and service heater unit for leaks.
Go to next step.

Replace malfunctioning part.

Inspect engine block for leaks or blockage.

ACTION
Check A1C and heater system.
Go to next step.
Go to flowchart 8 for “FAST IDLE/RUNS ON".
Go to next step.

Check condenser fan and cooling fan operation.

If both or either fan operate abnormally, check follows:

« Cooling fan relay stuck to close.

« Condenser fan relay stuck to close.

« Short to ground between cooling fan relay and PCM.

« Shortto ground between condenser fan relay and
PCM.

« Circuit between cooling fan relay and fan motor shorts
to battery supply line.

« Circuit between condenser fan relay and fan motor
shorts to battery supply line.

Remove thermostat from engine and verify thermostat
operation.

If temperature gauge on instrument cluster indicates,
normal range but ECT V is not same as temperature
gauge reading check ECT sensor.

If temperature gauge on instrument cluster indicates range
cold but ECT voltage is normal, check temperature gauge
and heat gauge unit.

STEP INSPECTION
6 Start the engine and run it at idle speed. Yes
Turn A/C switch on. No
Do condenser fan and cooling fan operate?
7 Is drive belt okay? Yes
No
8 Are there any leaks around heater unit in Yes
passenger compartment? No
9 Are there any leaks at coolant hoses and/or Yes
i 2
radiator? No
10 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
18 COOLING SYSTEM CONCERNS RUNS COLD
DESCRIPTION Engine takes excessive period for reaching normal operating temperature
POSSIBLE Thermo;tat malfunf:tlon
CAUSE Malfunction of cooling fan system
« Malfunction of condenser fan system
STEP INSPECTION
1 Is customer’s any complaint “Lack of Yes
passenger compartment heat”? No
2 Does engine speed continue at fast idle? Yes
No
3 Connect NGS tester to DLC. Yes
Access ECT V PID.
Start engine and record ECT voltage reading
every 60 seconds.
Note
« When ECT voltage reverses direction trend
or changes slightly (0.03 volt or less),
thermostat has opened.
Is thermostat opening voltage okay?
Thermostat operating voltage No
Approx. 0.6—0.9 V
4 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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19 EXHAUST SMOKE
DESCRIPTION Blue, black, or white smoke from exhaust system

Blue smoke (Burning oil)

¢ PCV valve malfunction

« Internal engine oil leaks

White smoke (Water in combustion)

* Malfunction of cooling system (coolant loss)
« Internal engine coolant leaks

Black smoke (Rich fuel mixture)

« Air cleaner restricted

* Fuel return line restricted

« Improper engine compression

« Ignition system malfunction

* Intake air system collapsed or restricted

POSSIBLE « Excessive fuel pressure
CAUSE * Injector fuel leaks
Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
zr 01-14 BEFORE REPAIR PROCEDURE
cr01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 What color is smoke coming from exhaust Blue Burning oil indicated.
system? Go to next step.
White  Water in combustion indicated.
Go to step 3.
Black Rich fuel mixture indicated.
Go to step 4.
2 Remove and shake PCV valve. Yes Check following:
Does PCV valve rattle? « Damaged valve guide, stems or valve seals.

« Blocked oil drain passage in cylinder head.

« Piston rings for not seated, seized or worn.

« Damaged cylinder bore.

If other driveability symptoms are present, return to
diagnostic index to service any additional symptoms.

No Replace PCV valve.

3 Does cooling system hold pressure? Yes Check following:
¢ Cylinder head gasket leaks.
¢ Intake manifold gasket leaks.
« Engine block cracked or porous.
If other driveability symptoms are present, return to
diagnostic index to service any additional symptoms.

No Check for cause.
4 Check following: Yes Go to next step.
* Air cleaner for restriction.
* Collapsed or restricted intake air system. .
. Restricted fuel return line. No Service as necessary. Repeat step 5.
Are all items okay?
5 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.
Are there any DTCs displayed? No Go to next step.
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INSPECTION

Install fuel pressure gauge between fuel filter
and fuel distributor.

Start engine and run at idle.

Measure fuel line pressure at idle.

Is fuel line pressure correct at idle?

Fuel line pressure
210—260 kPa
{2.1—2.6 kgf/cm2, 30—37 psi}

Does fuel line pressure remain at specification
for 60 seconds when ignition switch is turned
ON?

Fuel line pressure
210—260 kPa
{2.1—2.6 kgf/lcm2, 30—37 psi}

Is strong blue spark visible at each
disconnected high-tension lead while cranking
engine?

Yes
No

Yes

No

Yes
No

ACTION
Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator for high pressure cause.

Check spark plug(s) and CMP sensor.

Check following:
« Hightenslon leads.
« Ignition coil and connector.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL FS]

FUEL ODOR (IN ENGINE COMPARTMENT)
Gasoline fuel smell or visible leaks

« Excessive fuel pressure
¢ Fuel tank vent system blockage
« Purge solenoid valve malfunction

POSSIBLE

¢ Charcoal canister malfunction

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

CAUSE « Fuel vapor is hazardous, it can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.

STEP

ay 01-14 BEFORE REPAIR PROCEDURE
cro0l-14 AFTER REPAIR PROCEDURE

INSPECTION

Visually check for fuel leakage at fuel injector
O-ring, pressure regulator and fuel line.
Service as necessary.

Install fuel pressure gauge between fuel filter
and fuel delivery pipe.

Start engine and run at idle.

Does fuel line pressure remain at specification
for 60 seconds when Ignition switch Is turned
ON and OFF?

Fuel line pressure
More than 150 kPa
{1.5 kgf/lcm2, 21 psi}

Check for blockage/restriction or open
between engine vacuum port and charcoal
canister.

Check for blockage in fuel tank vent system.
Is fault indicated?

Check purge solenoid valve.
Is solenoid operating properly?

Retrieve and record any continuous memory,
KOEO and KOER DTCs.
Are there any DTCs displayed?

Yes

No

Yes

No

Yes
No
Yes
No

ACTION

Go to next step.

Check pressure regulator for high pressure cause.

Replace vacuum hose.

Go to next step.

Go to next step.
Replace purge solenoid valve.
Go to appropriate DTC test.

Check charcoal canister for fuel saturation. If excess
amount of liquid fuel present, replace charcoal canister.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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21 ENGINE NOISE
DESCRIPTION Engine noise from under hood

Squeal, click or chirp noise
« Improper engine oil level
* Improper drive belt tension
Rattle sound noise
¢ Loose parts
Hiss sound noise
* Vacuum leaks

POSSIBLE ¢ Loose spark plug

CAUSE ¢ Air leaks from intake air system

Rumble or grind noise
* Improper drive belt tension
Rap or roar sound noise
« Exhaust system loose

Other noise
« Camshatft friction gear noise
¢ MLA noise
STEP INSPECTION ACTION
1 Is squeal, click or chirp sound present? Yes Check following:
« Engine oil level.
« Drive belts.
No Go to next step.
2 Is rumble or grind sound present? Yes Check drive belt.
No Go to next step.
3 Is rattle sound present? Yes Check location of rattle for loose parts.
No Go to next step.
4 Is hiss sound present? Yes Check following:
¢ Vacuum leaks.
¢ Spark plug loose.
« Intake air system leaks.
No Go to next step.
5 Is rap or roar sound present? Yes Check exhaust system for loose parts.
No Go to next step.
6 Is knock sound present? Yes Go to flow chart 12 for “KNOCKING/PINGING".
No If noise comes from engine internal, check for friction gear

or MLA noise.

7 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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22 VIBRATION CONCERNS (ENGINE)
DESCRIPTION Vibration from under hood or driveline
POSSIBLE * Loose attaching bolts or worn parts
CAUSE ¢« Components malfunctioning such as worn parts
STEP INSPECTION ACTION
1 Check following components for loose Yes Check following systems:
attaching bolts or worn parts: * Wheels.
« Cooling fan. * Transaxle.
« Drive belt and pulleys. « Driveline.
« Engine mounts. * Suspension.
All items okay? No Readjust or retighten engine mount installation position.
Service as necessary for other parts.
2 Verify test results. If okay, return to diagnostic index to service any additional symptoms.

23 A/C DOES NOT WORK

DESCRIPTION  A/C compressor magnetic clutch does not engage when A/C is turned on

« Improper refrigerant charging amount
« Open A/C magnet clutch
« Poor ground of A/IC magnet clutch
* A/C relay stuck to open
Power steering stuck to short

POSSIBLE Open circuit between A/C switch and PCM through both A/C pressure switches
CAUSE o . ;
Short to ground circuit between power steering pressure switch and PCM
« A/C low pressure switch stuck to open
« Open circuit between A/C relay and A/C magnet clutch
« A/C high pressure switch stuck open
¢ A/C compressor seized
STEP INSPECTION ACTION
1 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.
Are there any DTCs displayed? No Go to next step.
2 Disconnect power steering pressure switch Yes Short to ground.
connector. Repair or replace wire harness.
Is there continuity between connector terminal No Check for short to ground at power steering pressure
and ground? switch
If switch is okay, go to next step.
If short exists, replace switch.
3 Disconnect A/C compressor connector. Yes Check for ground condition of A/C compressor magnet
Start the engine and turn A/C switch on. clutch.
Is there correct voltage at terminal of A/C If ground condition is okay, check for open circuit of
compressor magnet clutch connector? magnet clutch.
Specification No Go to next step.
More than 10.5 V
4 Disconnect A/C low pressure switch and A/C Yes Check A/C high pressure switch and low pressure switch
high pressure switch connectors. operation. Replace malfunctioning switch.
Connect jumper wires between terminals of If both switches okay, Go to next step.
harness connectors. .
Connect NGS tester to DLC. No Check following:
Access ACCS PID on NGS tester. * AIC switch stuck open.
Turn ignition switch ON. ¢ Open circuit among both A/C pressure switches and
Turn A/C switch on and set blower fan at any PCM. .
) « Open circuit of blower motor fan switch and resister (if
Does ACCS PID read ON? blower motor does not operate).
5 Remove jumper wires from switch connectors. Yes Check for stuck to open A/C relay.
Reconnect connectors to both switches. Replace as necessary.
\S/tart efngme and. turn A/C switch on. No Check follows and repair or replace as necessary:
erify fan operation. 5  Refrigerant charging amount.
Do both fans operate? » Seized A/C compressor.
6 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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24 AIC ALWAYS ON/A/C COMPRESSOR RUNS CONTINUOUSLY

A/C compressor magnetic clutch does not disengage

¢ Short to ground between A/C switch and PCM

POSSIBLE
CAUSE » Stuck engagement
« A/C relay stuck closed
STEP INSPECTION
1 Retrieve and record any continuous memory,

KOEO and KOER DTCs.
Are there any DTCs displayed?

Start engine and run at idle.

Turn A/C switch on.

Remove A/C relay.

Does A/C magnet clutch disengage?

Connect NGS tester to DLC.

Access ACCS PID on NGS tester.

Start engine and turn A/C switch on.
Read ACCS PID while disconnecting high
pressure switch connector.

Note

* ACCS PID should read OFF when
disconnecting connector. If ACCS PID
reading remains ON, short to ground circuit
may be present.

Does ACCS PID reading remain on?

Reconnect high pressure switch connector.
Read ACCS PID while disconnecting low
pressure switch connector.

Note

¢« ACCS PID should read OFF when
disconnecting connector. If ACCS PID
reading remains ON, short to ground circuit
may be present.

Does ACCS PID reading remain on?

Reconnect low pressure switch connector.
Read ACCS PID while turning off A/C switch.

Note

¢ ACCS PID should read OFF when turning
the A/C switch OFF. If ACCS PID reading
remains ON, short to ground circuit may be
present.

Does ACCS PID reading remain on?

Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

Short to ground circuit between A/C relay and PCM
A/C relay to magnet clutch circuit shorts to battery power

ACTION
Go to appropriate DTC test.

Go to next step.

Check following:

AIC relay stuck closed.

Short to ground circuit between A/C relay and PCM.
If both items okay, go to next step.

Check if circuit between A/C relay and magnet clutch
shorts to battery power circuit.
If circuit is okay, check for stuck magnet clutch.

Check for short to ground circuit between high pressure
switch and PCM.

Go to next step.

Check for short to ground circuit between low pressure
switch and high pressure switch.

Go to next step.

Check for short to ground circuit between low pressure
switch and A/C switch.

Check for A/C switch stuck closed.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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25 A/C DOES NOT CUT OFF UNDER WIDE OPEN THROTTLE CONDITIONS
DESCRIPTION  A/C compressor magnetic clutch does not disengage under wide open throttle

Throttle position (TP) sensor malfunction

P(C):ii“SBIIE_E « Throttle position (TP) sensor misadjustment
» Throttle position (TP) sensor loosely installed
STEP INSPECTION ACTION
1 Does A/C turn off when A/C switch is turned Yes Go to next step.
off? No Go to flowchart 24 for “A/IC ALWAYS ON/A/C
COMPRESSOR RUNS CONTINUOQUSLY".
2 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DT_CS' » No Check TP sensor for proper adjustment.
Are there any DTCs displayed? Readjust TP sensor as necessary.

3 Verify test results. If okay, return to diagnostic index to service any additional symptoms.

01-01A-163



DESCRIPTION .

POSSIBLE
CAUSE .
sparks and flames away from fuel.
cr 01-14 BEFORE REPAIR PROCEDURE
cr 01-14 AFTER REPAIR PROCEDURE
STEP INSPECTION
1 Are any drivability or exhaust smoke concerns Yes
present? No
2 Check following: Yes
« Electrical connections.
* Vacuum lines. No
Are all items okay?
3 Retrieve and record any continuous memory, Yes
KOEO and KOER DTCs.
Are there any DTCs displayed? No
4 Install fuel pressure gauge between fuel filter Yes
and fuel delivery pipe. No
Start engine and run it at idle.
Is fuel line pressure correct at idle?
Fuel line pressure
210—260 kPa
{2.1—2.6 kgf/lcm2, 30—37 psi}
5 Does fuel line pressure remain at specification Yes
for 60 seconds when ignition switch is turned
ON?
Fuel line pressure No
210—260 kPa
{2.1—2.6 kgf/lcm2, 30—37 psi}
6 Check charcoal canister for fuel saturation. Yes
Is excess amount of liquid fuel present in No

TROUBLESHOOTING [ENGINE CONTROL FS]

26 EXHAUST SULPHUR SMELL

Rotten egg smell (sulphur) from exhaust

Note

Some slight sulphur smell may be normal. Catalyst with less than 8,000— 16,000 km {5,000 to 10,000

miles} mileage is likely to have a sulphur smell concern due to the highly active state of new catalysts.
Replacing the catalyst if no problem is found may actually make the symptom worse.

« Electrical connectors disconnected or poor connection
¢ Vacuum lines disconnected or improper connection

¢ Charcoal canister malfunction
* Improper fuel pressure

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:
Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.

canister?

ACTION
Go to appropriate flow chart.
Go to next step.

Go to next step.
Service as necessary. Repeat step 2.

Go to appropriate DTC test.
Go to next step.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator for high pressure cause.

Replace charcoal canister.

Check fuel tank vent system.

If fuel tank vent system is okay:

Since sulphur content can vary in different fuels, suggest
trying different brand.

If fuel tank vent system is not okay:

Repair or replace malfunctioning part.
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27 INTERMITTENT CONCERNS
DESCRIPTION Symptom occurs randomly and is difficult to diagnose
STEP INSPECTION ACTION
1 Talk to customer and fill out “Check Sheet.” Yes Go to next step.

Review vehicle service history.
Does vehicle have a number of previous

repairs and components replaced for a certain No Go to diagnostic chart for symptom.
symptom?
2 Key on, engine off. Yes Possible wiring or component problem.
Connect NGS testerto DLC. Check each wire for corrosion, bent or loose terminals and
Access PIDs based on information from the poor wire terminal crimps.
Symptom Charts. Service as necessary.
Lightly tap on component while viewing PID Otherwise, replace component.
values. Wiggle and pull each component wire Verify repair.

(Signal, ground and constant voltage, if

applicable) at the component.

Wiggle and pull each sensor wire (Signal,

ground and constant voltage, if applicable)

from the component back to PCM connector. No Go to next step.
Look for abrupt changes in PID values.

Are any PID values out of range or suddenly

drop out and back into range?

3 Continue to monitor information from previous Yes Possible wiring or component problem.
step. Check each wire for corrosion, bent or loose terminals and
Key on, engine running. poor wire terminal crimps.
Lightly tap on component while viewing PID Service as necessary.
values. Otherwise, replace component.
Also wiggle and pull each component wire Verify repair.

(Signal, ground and constant voltage, if

applicable) from component back to PCM

connector.

Look for abrupt changes in PID values. No Go to next step.
Are any PID values out of range or suddenly

drop out and back into range?

4 Continue to monitor PIDs listed in previous Yes Fault area is identified. If fault occurred while spraying on
step. component, replace part and verify repair. If unable to
With engine still running, individually water verify, reinstall original part. If fault occurred while spraying
soak the wires and connectors related to the the wiring, check each circuit wire for corrosion, bent or
monitor items. loose terminals and poor wire terminal crimps.

Look for abrupt changes in PID values or Service as necessary.
engine running conditions.
Are any PID values out of range or suddenly If fault occurred while spraying the vacuum line.
drop out and back into range or was there Service as necessary.
noticeable engine misfire/stumble? Verify repair.
No Go to next step.

5 Continue to monitor information from previous Yes Possible wiring or component problem.
step. Check each wire for corrosion, bent or loose terminals and
Drive the vehicle under “Check Sheet” poor wire terminal crimps.
condition. Service as necessary.

Look for abrupt changes in PID values. Otherwise, replace component.
Are any PID values out of range or suddenly Verify repair.
drop out and back into range? No Reconfirm “Check Sheet" and reselect related PIDs.
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29 FUEL FILL ISSUES
DESCRIPTION Fuel tank does not fill smoothly

¢ Clogged evaporative emission pipes

« Non return valve malfunction

¢ Fuel tank pressure control valve malfunction
« Improper use of fuel nozzle

* Inadequate fuel filling speed

Warning
Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read
POSSIBLE . - - o
following warnings before performing fuel system service:
CAUSE « Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep

sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
Xr01-14 BEFORE REPAIR PROCEDURE
Xr01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 Retrieve and record any continuous memory Yes DTC displayed:
KOEO and KOER DTCs. Go to appropriate DTC test.
i ?
Are there any DTCs displayed* No No DTC displayed:
Go to next step.
2 Remove fuel filler pipe. Yes Check as followings:
Make sure non return valve is installed « Improper use of fuel nozzle
properly. « Inadequate fuel filling speed
Check non return valve operation. « Fuel tank pressure control valve
Is non return valve okay? . . .
No If non return valve installed improperly:

Reinstall non return valve to proper position.
If non return valve does not operate properly:
Replace non return valve.

30 FUEL FILLING SHUT OFF ISSUES
DESCRIPTION Fuel does not shut off properly

« Clogged evaporative emission pipes
Non return valve malfunction

POSSIBLE Fuel shut off valve malfunction
CAUSE :
* Fuel nozzle malfunction
« Fuel nozzle does not insert correctly
STEP INSPECTION ACTION
1 Retrieve and record any continuous memory, Yes, DTC displayed:
KOEO and KOER DTCs. Go to appropriate DTC test.
i ?
Is there any DTC displayed- No No DTC displayed:
Go to next step.
2 Remove fuel filler pipe. Yes Check as following:
Make sure that non return valve installed ¢ Fuel nozzle malfunction
properly. « Fuel does not insert correctly
Check non return valve operation. ¢ Fuel shut off valve
?
Is non return valve okay No If non return valve installed improperly:

Reinstall non return valve to proper position.
If non return valve does not operate properly:
Replace non return valve.
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31 CONSTANT VOLTAGE

Incorrect constant voltage

POSSIBLE

CAUSE

STEP
1

Constant voltage circuit malfunction

INSPECTION
Yes
No

Was constant voltage greater than 6.0 volts
when measured in previous step?

Key on, engine off. Yes
Is voltage across battery terminals greater

than 10.5 volts? No

Key on, engine off. Yes
Disconnect sensor where constant voltage

circuit check failed.

Measure voltage between battery positive

terminal and ground circuit at appropriate No
sensor connector.

Is voltage greater than 10.5 volts and within

1.0 volt of battery voltage?

Note
« The purpose of this step is to determine if
NGS tester is communicating with PCM.

Yes

Key on, engine off. No
Attempt to access ECT PID.
Can ECT PID be accessed?

Key off.

Leave TP sensor disconnected.
Disconnect EGR boost sensor connector.
Key on, engine off.

Measure voltage between constant voltage No
and ground circuits at TP sensor connector.

Is voltage between 4.0 and 6.0 volts?

Yes

Key off. Yes
Disconnect TP sensor connector.

Install breakout box. Leave PCM

disconnected.

Key on, engine off. No
Measure voltage between Test Pin 71 and

Test Pin 77 at breakout box.

Is voltage greater than 10.5 volts?

Key off. Yes
Leave TP sensor connector disconnected.

Disconnect NGS tester from DLC.

Measure resistance between Test Pin 90 and No
Test Pins 51/103 at breakout box.

Is resistance greater than 10,000 ohms?

Key off.

Disconnect sensor connector where constant
voltage circuit check failed.

Install breakout box. Leave PCM
disconnected.

Measure resistance between constant voltage No
Test Pin 90 and constant voltage circuit at

appropriate sensor connector.

Is resistance less than 5.0 ohms?

Yes

Note Yes
« The purpose of this step is to determine if

NGS tester is communicating with PCM.

Key on, engine off. No
Attempt to access ECT PID.
Can ECT PID be accessed?

ACTION
Go to step 14.
Go to next step.

Go to next step.
Inspect charging system.

Go to next step.

Go to step 9.

Go to step 8.

Go to next step.

Replace EGR boost sensor.

Go to step 6.

Go to next step.

Repair open VPWR circuit between PCM and main relay.

Replace PCM.

Repair constant voltage circuit short to ground.

Replace PCM.

Repair open constant voltage circuit.

Go to next step.

Go to step 12.
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STEP
10

12

13

14

TROUBLESHOOTING [ENGINE CONTROL FS]

INSPECTION

Are KOEO DTCs present for two or more
sensors connected to ground circuit?
Sensors connected to ground:

EGR boost sensor, TP sensor, IAT sensor,
ECT sensor, FTP sensor, TR sensor,
H02S-11, H02S-12, clutch switch, PSP
switch, TFT sensor.

Key off.

Disconnect NGS tester from DLC.

Disconnect sensor connector where constant
voltage circuit check failed.

Install breakout box. Leave PCM
disconnected.

Measure resistance between ground circuit at
appropriate sensor connector and ground Test
Pin 91 at breakout box.

Is resistance less than 5.0 ohms?

Key off.

Disconnect NGS tester from DLC.

Install breakout box. Leave PCM
disconnected.

Measure resistance between battery negative
terminal and ground Test Pins 51/76/77/103 at
breakout box.

Is each resistance less than 5.0 ohms?

Key off.

Connect PCM to breakout box.

Measure resistance between PCM ground
test pin 91 and ground Test Pins 51/76/77/103
at breakout box.

Is each resistance less than 5.0 ohms?

Key off.

Disconnect sensor connector where constant
voltage check failed.

Disconnect TP fuel tank pressure sensor and
EGR boost sensor connectors.

Disconnect PCM connector.

Key on, engine off.

Measure voltage between constant voltage
circuit at TP sensor connector and battery
negative terminal.

Is voltage less than 0.5 volts?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

Repair open ground circuit to sensor where constant
voltage circuit check failed.

Reconnect sensor connector.
Go to next step.

Repair open ground circuit.

Go to next step.

Repair open ground circuit to ground.

Ground circuits are okay.

Replace PCM.

Replace PCM.

Repair constant voltage circuit short to power in harness.
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ENGINE DIAGNOSTIC INSPECTION [FS]

Spark Plug Condition Check

Purpose

Checking spark plugs condition, can determine
whether problem is related to a specific cylinder
possibly all cylinders.

Spark plug condition
Specific plug is wet or converted with carbon
Specific plug looks grayish white
All plugs are wet or covered with carbon

All plugs look grayish white

1 Wet/carbon stuck on specific plug

[TROUBLESHOOTING HINTS]

© Spark-No spark visible or spark weak

© Air/fuel mixture-Excessive fuel injection volume
© Compression-No compression, low compression
Others

© Faulty spark plug

Warning

W6U101W04

Procedure
1. Remove the spark plug.
2. Check spark plug condition.
3. Go to appropriate troubleshooting chart for further
information.

Troubleshooting chart
1 “Wet/carbon stuck on specific plug"
2 “Grayish white with specific plug”
3 “Wet/carbon stuck on all plugs”
4 “Grayish white with all plugs”

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames

away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described In this manual.

e>01-14 BEFORE REPAIR PROCEDURE
trol-14 AFTER REPAIR PROCEDURE

STEP INSPECTION

1 Is spark plug wet/covered with carbon by
engine oil?

2 Check spark plug for following.
* Cracked insulator.
« Heating value.
« Air gap.
* Worn electrode.
Is spark plug okay?

3 Carry out spark test at suspected faulty
cylinder.
Is strong blue spark visible?
(Compare with normal cylinder)

4 Check compression pressure at suspected
faulty cylinder.
Is compression pressure correct?

tro01-10A COMPRESSION INSPECTION

[FS]

5 Check fuel injector resistance at suspected
faulty cylinder.
Is resistance correct?

Specification
12— 16 kfl [20 °C {68 “F}]

Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION
Working up and down check all areas related to oil.
Go to next step.

Go to next step.

Replace spark plug.

Go to next step.
Repair or replace.

Go to next step.

Repair or replace.

Go to next step.

Replace fuel injector.
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STEP INSPECTION ACTION
6 Check fuel injection control signal at Yes Check fuel injector for following.
suspected faulty cylinder. * Leakage.
Is terminal voltage correct? * Injection volume.
(Compare with normal cylinder)
Specification No Repair or replace.
B+

2 Grayish white with specific plug

[TROUBLESHOOTING HINTS]

® Air/fuel mixture-insufficient fuel injection volume
Others

© Faulty spark plug

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily Ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE" and “AFTER
REPAIR PROCEDURE” described in this manual.

D- 01-14 BEFORE REPAIR PROCEDURE
tro1-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 Check spark plug for following. Yes Go to next step.
* Heating value.
* Air gap. No Replace spark plug.
Are they okay?
2 Check operation of fuel injector at suspected Yes Go to next step.
faulty cylinder. )
Is operation sound heard? No Repair or replace.
3 Check fuel injector resistance at suspected Yes Go to next step.

faulty cylinder.
Is resistance correct?

e No Replace fuel injector.
Specification

12— 16 k« [20 *C {68 °F}]

4 Check fuel injector control signal at suspected Yes Check fuel injection volume at suspected faulty cylinder.
faulty cylinder.
Is terminal voltage correct?

(Compare with normal cylinder) .
No Repair or replace.

Specification
B+
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Wet/carbon stuck on all plugs

[TROUBLESHOOTING HINTS]
CD Spark-Spark weak

© Air/fuel mixture-Too rich

® Compression-Low compression

Others

© Clogs in intake/exhaust system

Warning
Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following
warnings before performing fuel system service:
« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.
« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER

REPAIR PROCEDURE” described in this manual.

tro01-14 BEFORE REPAIR PROCEDURE
er 01-14 AFTER REPAIR PROCEDURE

STEP
1

INSPECTION

Is air cleaner element tree of restrictions?

Carry out spark test.
Is a strong blue spark visible at each cylinder?

Carry out fuel pressure inspection.
Is fuel pressure correct?

Fuel line pressure
260—310 kPa {2.6—3.2 kgf/cm2,
37—46 psi} at ignition switch ON

Check following PID.
* MAF PID.
c? 01—40A MASS AIR FLOW SENSOR
INSPECTION [FS]
< ECT PID.
a-01-40A ENGINE COOLANT
TEMPERATURE SENSOR
INSPECTION [FS]
¢ HO02S11, H02S12, H02S21, H02S22
r 01-40A HEATED OXYGEN SENSOR
INSPECTION [FS]
(When engine can be started).
Are terminals okay?

Carry out purge control inspection (When
engine can be started).
Is purge control correct?

Carry out compression inspection.
Is compression correct?

Yes
No
Yes
No

Yes

No

Yes

No

Yes
No

Yes
No

ACTION
Go to next step.
Replace air cleaner element.
Go to next step.
Repair or replace.

Go to next step.

Repair or replace.

Go to next step.

Repair or replace.

Go to next step.
Repair or replace.

Check clogs in exhaust system.

Repair or replace.
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Grayish white with all plugs

Nn-ROUBLESHOOTING HINTS]
©Air/fuel mixture-Too lean

Warning
Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following
warnings before performing fuel system service:
» Fuel vapor is hazardous, it can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.
« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.

or 01-14 BEFORE REPAIR PROCEDURE
or 01-14 AFTER REPAIR PROCEDURE
STEP INSPECTION ACTION
1 When engine cannot be started, check Yes Repair or replace.
intake-air system for air leakage.
When engine can be started, carry out intake
manifold vacuum inspection. No Go to next step.
Is air sucked in from intake-air system?
2 Carry out fuel pressure inspection. Yes Check following PID.
Is fuel pressure correct? « MAF PID.
_ a-01-40A MASS AIR FLOW SENSOR INSPECTION
Fuel line pressure [FS]
260—310 kPa {2.6—3.2 kgf/cm2, . ECT PID.
37—46 psi} at ignition switch ON D- 01—40A ENGINE COOLANT TEMPERATURE
SENSOR INSPECTION [FS]
« 02S11, 02S12 PID.
1r01-40A HEATED OXYGEN SENSOR INSPECTION
[FS]
(When engine can be started).
¢ Check for PCM ground condition.
No Repair or replace.
ENGINE SYSTEM INSPECTION [FS]
Intake Manifold Vacuum Inspection 4. If not as specified, check following.
1. Verify air intake hoses are installed properly. e Air suction at:

2. Start the engine and run at idle.
3. Measure the intake manifold vacuum by using a
vacuum gauge.

Throttle body installation point.
Intake manifold installation point.
PCV valve installation point.
¢ Fuel injector insulator.
e Accelerator cable free play.
 Engine compression (Referto 01-10A
COMPRESSION INSPECTION [FS],

Fuel Injector Operation Inspection

1. Warm up the engine and run at idle (or cranking if
it does not start.)

2. Listen for the operational sound of each injector
with a soundscope.

WEU101 WAV

Note
e« Compare the sound of each injector because

of the difficulty of verifying the sound of
individual injectors.

Specification
Less than -60 kPa {-450 mmHg, -18 inHg}
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Fuel Pressure Hold Inspection

Warning

* Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate
skin and eyes. To prevent this, always
complete the “BEFORE REPAIR
PROCEDURE” and “AFTER REPAIR
PROCEDURE”. (Refer to 01-14 BEFORE
REPAIR PROCEDURE, 01-14 AFTER

WeuTOIWAW REPAIR PROCEDURE.)

1. Disconnect the negative battery cable.
2. Install a fuel pressure gauge between the fuel filter
and the main fuel hose. (Install clamps as shown.)

1. Start the engine and run at idle.
2. Disconnect the IAC valve connector and verify if
the engine speed drops or engine stalls.
3. If engine speed does not drop or does not stall,
check following.
¢ |AC valve. (Referto 01-13A IDLE AIR
CONTROL VALVE INSPECTION [FS].)
¢ IAC valve air passage.
¢ Open or short circuit between IAC valve and
PCM.
4. Warm up the engine to normal operating
temperature and run it at idle. INSTALL CLAMPS W eut01w A
5. Turn the electrical loads ON and verify the engine
speed is within the specification. 3. Disconnect the negative battery cable.
4. Remove the fuel pump relay
. Idle speed
Load condition
MTX ATX
No load 550—850 500—800
A/C ON 625—925 500—800
P/S ON*1 550—850 500—800
E/L ON*2 625—925 525—825
*1 : Steering wheel fully turned.
*2 : When two or more of the following electrical loads are
met, but only one of the condition’s idle speed is the
same as a no-load condition.
¢ Headlight
« Cooling fan
* Blower motor Caution

6.

AIC switch and fan switch ON « Connecting the wrong fuel pump relay

socket terminals may possibly cause a
malfunction. Carefully connect the

Note specified terminals only.

¢ Excludes temporary idle speed drop
immediately after the electrical loads are

turned ON. 5. Connect fuel pump relay socket terminal 30 and

87 by using a jumper wire.

If not as specified, check the related switches and
wiring harnesses.
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Caution

Before connecting the negative battery
cable be sure all fuel connections, clamps
and fittings are secure. Fuel pump will
operate at full pressure anytime the cable
is connected to the battery. When the
cable makes contact, it is sure to arc and
create a danger of ignition or explosion.

6. Connect the negative battery cable for 10
seconds to operate the fuel pump.

7. Disconnect the negative battery cable and remove
the jumper wire.

8. Observe the fuel pressure after 5 minutes.

Fuel pressure

More than 147 kPa {1.5 kgf/cm2, 21 psi}

9. If not as specified, perform the following
inspections.

Fuel pump hold pressure.
Pressure regulator hold pressure.
Injector fuel leakage.

Fuel Line Pressure Inspection

Warning

Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate
skin and eyes. To prevent this, always
complete the “BEFORE REPAIR
PROCEDURE” and “AFTER REPAIR
PROCEDURE”. (Refer to 01-14 BEFORE
REPAIR PROCEDURE, 01-14 AFTER
REPAIR PROCEDURE.)

1. Disconnect the negative battery cable.
2. Install a fuel pressure gauge between the fuel filter
and the main fuel hose. (Install clamps as shown.)

3. Disconnect the negative battery cable.
4. Remove the fuel pump relay.

01-01A-174

Caution

Connect the wrong fuel pump relay socket
terminals may possible cause a
malfunction. Carefully connect the
specified terminals only.

5. Connect fuel pump relay socket terminal 30 and
87 by using a jumper wire.

Caution

Before connecting the negative battery
cable be sure all fuel connections, clamps
and fittings. Fuel pump will operate at full
pressure anytime the cable is connected to
the battery. When the cable makes contact,
it is sure to arc and create a danger of
ignition or explosion.

6. Connect the negative battery cable to operate the
fuel pump.
7. Measure the fuel line pressure.

Fuel line pressure

260—310kPa

{2.6—3.2 kgf/cm2, 37—46 psi}

8. If not as specified, perform the following
inspections.

Fuel pump maximum pressure.

Fuel line clogging and restriction.
Fuel filter clogging and restriction.
Pressure regulator hold pressure.



TROUBLESHOOTING [ENGINE CONTROL FS]

Pressure Regulator Control Inspection

Warning

¢ Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate
skin and eyes. To prevent this, always
complete the “BEFORE REPAIR
PROCEDURE” and “AFTER REPAIR
PROCEDURE”. (Refer to 01-14 BEFORE
REPAIR PROCEDURE, 01-14 AFTER
REPAIR PROCEDURE.)

1. Install the fuel pressure gauge.

INSTALL CLAMPS W6U101WBO

2. Measure the fuel pressure under the following
conditions:

Specifications
Fuel pressure (kPa {kgf/cm2, psi})

210—260
Idlin 2.1—2.6,
g {30_37} 210—260 260—310
{2.1—2.6,
260—310 _ _
During 120 sec. (2.6—3.2 30—37} 37—46}
of hot start 3.7—46:}’

210—260 210—260 260—310
ﬁ“er 120sec. ot 59 56  {2.1—26,  {2.6—3.2,
ot start 37—46)  30—37} 37— 46}
Pressure Not normal Not normal
regulator control Normal (Perform (Perform
condition Inspection 1) Inspection 2)

3. If the fuel pressure is not within the specification,
carry out either Inspection 1 or Inspection 2 as
required.

Inspection 1
1. Connect the SSTs (NGS tester) to the DLC.

2. Access the following PIDs.

« ECT PID. (Referto 01-40A ENGINE
COOLANT TEMPERATURE SENSOR
INSPECTION [FS].)

. IAT PID. (Referto 01-40A INTAKE AIR
Eg )PERATURE SENSOR INSPECTION

¢« TPV PID. (Referto 01-40A THROTTLE
POSITION SENSOR INSPECTION [FS].)
3. Check PID value.
4. If okay, check:
e Pressure regulator.
. PRC solenoid valve.
¢ Wiring between PRC solenoid valve and PCM
terminal 19 (open circuit).
e Wiring between main relay and PRC solenoid
valve (open circuit).

Inspection 2
1. Connect the SSTs (NGS tester) to the DLC.

2. Access the following PIDs.

e ECT PID. (Referto 01-40A ENGINE
COOLANT TEMPERATURE SENSOR
INSPECTION [FS].)

e |AT PID. (Referto 01-40A INTAKE AIR
TEMPERATURE SENSOR INSPECTION
[FS].)

3. Check PID value.
4. If okay, check:

¢ Loose or damaged vacuum hose between the
pressure regulator, PRC solenoid valve, and
intake manifold.

e PRC solenoid valve.

e Wiring between PRC solenoid valve and PCM
terminal 19 (short circuit).
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Purge Control Inspection

1. Start and warm up the engine to the normal
operating temperature.

2. Let the engine idle.

3. Disconnect the vacuum hose between the purge
solenoid valve and the charcoal canister.

4. Put a finger to the purge solenoid valve and verify
there is no vacuum applied.

W6U101W B2

5. [Ifthere is vacuum:
¢ Check the purge solenoid valve.
e Check for loose or damaged vacuum hose.
e Check wiring between purge solenoid valve
and PCM terminal 67 (short circuit).

Main Relay Operation Inspection
1. Verify the main relay clicks when the ignition
switch is turned to ON and OFF.

2. If there is no sound, inspect the following:
e Main relay.
* Harness and connector between ignition
switch and main relay.

Ignition Timing Control Inspection
1. Connect atiming light to the engine.
2. Crank the engine.
3. Verify the timing mark (yellow) on the crankshaft
pulley and the mark on the timing belt cover are
aligned.

Specification
BTDC6—18° (12 + 6°)

4. Increase engine speed and verify ignition timing is
advanced.

AIC Cut Off Control Inspection

. Start the engine and let it idle.

. Turn the A/C switch and the fan switch ON.
. Check if the operation sound of the A/C

compressor electromagnetic clutch is heard. (A/C
compressor starts to work.)

. Fully open the throttle valve. Check if the A/C

compressor magnetic clutch operation sound is
heard. (A/C compressor stops to work.) Then,
3—6 seconds after, check if the operational sound
of the A/C compressor electromagnetic clutch is
heard.

. Turn the A/C switch and the fan switch OFF.
. If the sound is not heard:

(1) Connect ajumper wire between both terminals
of A/C pressure switch connector.

(2) Turn the ignition switch ON.

(3) Turn the A/C switch and the fan switch ON.
Verify sound is heard from A/C relay.

4 If the operation sound is heard, check the TP
V PID.
TP V PID.

(5) If the operation sound is not heard, check the
following:
A/C relay.
Open or short to ground circuit in wiring
harnesses and connectors (Main relay — A/C
relay — PCM terminal 69)
A/C related parts.
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Spark Test
1. Disconnect the fuel pump relay connector.
2. Verify each high-tension lead and connector is connected properly.
3. Inspect the ignition system in the following procedure.

Warning
* High voltage in the ignition system can cause strong electrical shock which can result in serious
injury. Avoid direct contact to the vehicle body during the following spark test.

STEP INSPECTION ACTION

1 Remove hightension lead from spark plug. Yes Ignition system okay.
Hold high-tension lead with installed pliers
5— 10 mm {0.20—0.39 in} from ground.

Turn ignition switch to START and verify that No If some cylinders do not spark, go to step 2.
there is a strong blue spark. (Check each If all cylinders do not spark, go to step 3.
cylinder)
2 Is hightension lead resistance correct? Yes Check for crack or damage of hightension lead and
ignition coil.
Specification . .
16 kQ/m No Replace hightension lead.
3 Does PCM or ignition coil connector have Yes Repair or replace connector.
poor connection? No Go to next step.
4 Is ignition coil winding resistance okay? Yes Go to next step.
No Replace ignition coil.
5 Are following parts okay? Yes Check for open or short in wiring harness and connectors
« CKP sensor and crankshaft pulley (also, of CKP sensor.
check for a gap).
Specification
0.5—1.5 mm {0.020—0.059 In}
. No Repair or replace.
¢« PCM terminal 21/22 voltage
Specification
Approx. 1.5V
Fuel Cut Control Inspection Cooling Fan Control System Inspection
1. Warm up the engine to normal operating
temperature and let it idle. Cooling fan operation
2. Increase the engine speed to 3,000 rpm, then Cooling Condenser

suddenly release the throttle. Engine condition

3. Check if there is no operational sound from each .
. . . Engine coolant temperature
injector with a screwdriver or a sound scope when below 97 °C {207 "F} OFF OFF
the engine speed is above approx. 2,500 rpm on

fan relay fan relay

Engine coolant temperature

deceleration.
above 97 “C{207 °F} ON OFF
Engine coolant temperature ON ON

above 109 °C{228 T)
Air conditioning switch ON ON ON

Engine coolant t.emperature ON ON
sensor malfunction
Cooling fan
1. Verify the engine is cold.
2. Turn the ignition switch ON.
3. Verify the cooling fan is not operating.
WEU101W B4 4. If the cooling fan is operating:
(1) Connectthe SSTs (NGS tester) to the DLC.
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(2) Select the “ACTIVE COMMAND” then
"OUTPUT TEST MODE” function on the NGS
tester display.

(3) Select the “ALL OFF” and verify the cooling
fan signal is OFF.

(4) If the cooling fan control signal is ON check:

» Cooling fan relay stuck in closed position.

* Short to ground circuit between cooling fan
relay and PCM.

» Short to power in circuit between cooling fan
relay.

* DTCs for ECT sensor.

« PO0117, PO118, P0125, P1116, P1117.

(5) Ifthe cooling fan is OFF, check the following.

e Short to ground circuit between A/C switch
and PCM.

+ DTC for ECT sensor.

+ PO117, P0118, P0O125, P1116, P1117.

. Start the engine.
. Verify that the cooling fan is operating when

engine is hot.

. Ifthe cooling fan does not operate, do as follows.

(1) Connectthe SSTs (NGS tester) to the DLC.

(2) Select “Active Command” mode.
(3) Select “Output Test Mode”.
(4) Select “ALL ON” mode.
(5) Press “Start”.
(6) Ifthe cooling fan operates, check the ECT
sensor DTCs.
+ PO117, P0118, P0O125, P1116, P1117.
(7) Ifthe cooling fan does not operate, do as
follows.
© Select “ALL ON”. Operate cooling fan by
selecting “Start”, and verify that
operational sound is heard from the
cooling fan relay.

8.
9.
10.

~

(D Ifthe operational sound is heard, check
the wiring harnesses and connectors and
cooling fan motor.

(3) If operational sound is heard, check
cooling fan relay and open circuit in wiring
harnesses and connectors.

Turn the A/C switch and fan switch ON.
Verify the cooling fan is operating.
If fan does not operate, check A/C system.

Condenser fan relay
1

Verify that A/C switch and fan switch are OFF.

2. Start the engine and let it idle.
3.
4. If condenser fan is operating, check:

Verify that the condenser fan is not operating,

* Condenser fan realy for stuck in closed
position.

« Short to power in circuit between condenser
fan relay and condenser fan.

* Short to ground in circuit between A/C
pressure switches and PCM.

« Short to ground circuit between condenser fan
relay and PCM terminal 17 (short circuit).

. Turn the A/C switch and fan switch ON.
. Verify that the condenser fan is operating and

operating sound of A/C compressor magnetic
clutch is heard.

. Turn the A/C switch and fan switch OFF.
. If the condenser fan does not operate but

operating sound of A/C compressor magnetic

clutch is heard, check as follows:

* Open circuit between ignition switch and
condenser fan relay.

» Open circuit between battery and condenser
fan relay.

e Open circuit between condenser fan relay and
PCM.

* Open circuit between condenser fan relay and
condenser fan motor or fan motor ground.

» Condenser fan relay stuck to open.

* Condenser fan motor.

. If both condenser fan and A/C compressor do not

operate, check:

« TPVPID.
(Referto 01-40A THROTTLE POSITION
SENSOR INSPECTION [FS].)

* A/C system.
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01-01B TROUBLESHOOTING [ENGINE CONTROL KL]

ENGINE SYMPTOM TROUBLESHOOTING

FOREWORD ...ccooiiiiiiiiiee e 01-01B-1
ENGINE ON-BOARD DIAGNOSIS [KL] 01-01 B-1
On-Board Diagnostic (OBD) Test
Description 01-01B-1
System Pass 01-01 B-1
Key On Engine Off (KOEO) Self-Test 01-01B-2
Key On Engine Running (KOER)

Self-TeSt e 01-01B-2
Read/Clear Continuous Memory DTC

Access Self-TeStiieiieeiie, 01-01B-2
Parameter Identification (PID) Access 01-01B-2
Brake On/Off Te€St.cicieeiiiiiiieeciene 01-01B-2
Transaxle Control (O/D OFF) Switch

T St 01-01B-2
Power Steering Pressure (PSP) Switch

T @S 01-01B-2
On-Board Diagnostic TeSt......ccceeuuee 01-01B-2
After Repair Procedure ..........cccceeee. 01-01B-5
PID/DATA Monitor and Record

Procedure ..o 01-01B-5
Playback of Stored PIDs Procedure . 01-01 B-5
Output Test Mode Procedure............ 01-01 B-5
Oxygen Sensor Monitoring Test Results

Access Procedure ........cccceeeeennnnn. 01-01B-6
OBD Il Drive Mode......ccccvvvveeeninnnn. 01-01B-6

FOREWORD

Before proceeding with the following troubleshooting.

* Refer to section 00-00 to understand basic
troubleshooting procedures.

« Perform the diagnostic trouble code (DTC)
inspection.

ENGINE ON-BOARD DIAGNOSIS [KL]

On-Board Diagnhostic (OBD) Test Description

OBD Test is divided into three special tests: Key On
Engine Off Self-Test, Key On Engine Running
Self-Test and Continuous Memory DTCs Self-Test.
The OBD test checks the integrity and function of the
powertrain control system and outputs the test results
when requested by the NGS Tester. If also provides a
quick end check of the powertrain control system, is
usually performed at the start of each diagnostic
procedure with all accessories off and is performed at
end of most troubleshooting tests for verification of
repair and make sure no other faults were incurred
while servicing a previous fault.

[ LT i 01-01B-128
Diagnostic INdeX....ccccceveiiieneeinniinenn. 01-01B-128
Quick Diagnostic Chart ...........ccc....... 01-01B-130
Description of Drivability Problems .. 01-01B-132
Fuel Pressure Release and Servicing

Fuel System ... 01-01 B-132

Fuel Line Safety Procedures
Symptom Troubleshooting
ENGINE DIAGNOSTIC INSPECTION

. 01-01B-132

01-01B-133

[LT e 01-01B-173
Spark Plug Condition Check.............. 01-01B-173
ENGINE SYSTEM INSPECTION [KL] . 01-01B-176
Intake Manifold Vacuum Inspection .. 01-01B-176
Fuel Injector Operation Inspection ... 01-01B-176
Idle Air Control Valve Inspection 01-01B-177
Fuel Pressure Hold Inspection.......... 01-01B-177
Fuel Line Pressure Inspection .......... 01-01B-178
Pressure Regulator Control
INSPECiON .o 01-01B-179
Purge Control Inspection................... 01-01B-180
Main Relay Operation Inspection — 01-01 B-180
Ignition Timing Control Inspection ... 01-01B-180
A/C Cut Off Control Inspection.......... 01-01B-180
Spark TeSt e 01-01B-181
Fuel Cut Control Inspection .............. 01-01B-181
Cooling Fan Control System
INSPECiON .o 01-01B-181

W6U101W 09

» Ifa DTC is displayed, proceed with the appripriate

inspection steps.

» After starting the engine, perform “ENGINE

TUNE-UP”.

System Pass

W6U101W UA

A system pass will be displayed when no DTCs are
output and no NGS Tester communication error
exists. System pass means that hardware monitored
by the PCM is functioning within normal operating
limits. When using the NGS Tester, all step by step
instructions are defined in the NGS instruction
manual. When using a generic scan tool, KOEO and
KOER self-tests may not be supported. Refer to the
manufacturer's manual for details.

01-01B-1
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Key On Engine Off (KOEO) Self-Test

Key On Engine Off (KOER) is a functional test of the
PCM performed on demand. A fault must be present
at the time of testing for the Self-Test to detect the
fault. This test will perform checks on certain sensor
and actuator circuits. A Diagnostic Trouble Code
(DTC) will be output on the data link at the end of the
test when requested by the NGS Tester. Only system
pass, hard fault code or an incomplete OBD Il drive
mode will be displayed.

Key On Engine Running (KOER) Self-Test

Key On Engine Running (KOER) is a functional test of
the PCM performed on demand with the engine
running and vehicle stopped. A check of the inputs
and outputs Is made during operating conditions and
at normal temperature. The brake on/off, transaxle
control and power steering pressure switch tests are
part of the KOER self-test and MUST be performed
during this operation (see below). A fault must be
present at the time of testing to detect the fault. A
Diagnostic Trouble Code (DTC) will be output on the
data link at the end of the test when requested by the
NGS Tester. Only system pass, hard fault code or an
incomplete OBD Il drive mode will be displayed.

Read/Clear Continuous Memory DTC Access
Self-Test

Continuous DTC access is also a functional test of the
powertrain control system. The continuous self-test is
always active. The test consists of all the OBD I
monitors and the comprehensive component monitor,
and is designed to detect failures contributing to
driveability and emission concerns. As part of the an
OBD Test, the technician may perform a specific drive
cycle before running the OBD Test. This is necessary
to detect certain faults not tested during other self-test
operations. All self-tests are menu driven in the NGS
Tester.

Parameter Identification (PID) Access

The PID mode allows access to certain data values,
analog and digital inputs and outputs, calculated
values and system status information.

Brake On/Off Test

This tests ability of the powertrain control system to
detect a state of change in the stop light switch. The
brake pedal MUST briefly be applied and released on
all vehicles with brake on/off input. This test is done
during the KOER self-test.

Transaxle Control (O/D OFF) Switch Test

This tests ability of the powertrain control system to
detect a state of change in the O/D OFF switch. The
switch MUST briefly be cycle on all vehicles with a
O/D OFF switch. This test is done during the KOER
self-test.

Power Steering Pressure (PSP) Switch Test

This tests the ability of the powertrain control system
to detect a change in power steering fluid pressure.
The steering wheel MUST briefly be turned at least
1/4 of a revolution. This test is done during the KOER
self-test.

On-Board Diagnostic Test
New generation star (NGS) tester hook-up
procedure

Note
* Make sure key is off.

1. Insert the vehicle interface module and program
card into the SST (NGS tester) control unit.

PROGRAM CARD

TRIGGER KEYS
VEHICLE INTERFACE
MODULE (VIM)

WEU101WKG

Plug the NGS OBD Il adapter into the interface
module and the large 5 pin connector into the
vehicle data link connector (DLC) located under
the left side of the center console.

PINS 1-8

U Tddhotibbas

PINS 9-16

DATA LINK CONNECTOR
W6U101WHO

3. Plug the SST (NGS tester) tester power cable into
the NGS OBD Il adapter power cable connector,
cigarette lighter or use a battery hook-up adapter.

Listen for a double beep. The SST is now
initialized. Begin the functional test of powertrain
control system.

01-01B-2
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Reading DTCs procedure

Note
e Start engine and bring up to operating
temperature before running OBD Test.

1. Perform the necessary vehicle preparation and
visual inspection. Hook-up the SST (NGS tester)
to the vehicle.

2. Move the cursorto VEHICLE AND ENGINE
SELECTION.

VFHICLE AND ENGINE SEI FCTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
IGENERIC OBD H FUNCTIONS

SELECT ITEM AMO PRESS TRIGGER TO START

W6U101WK1

3. Move the cursorto SELECT NEW VEHICLE
YEAR & MODEL. Press the trigger key to enter
this selection.

[NO VEHICLE SELEGTED

DESELECT CURRENT:/C j EL"

SELECT ITEM AND PRESS TRIGGER TO START

W6U101W K2

4. Move the cursor to 1998 — VIN #10:W. Press the
trigger key enter this selection.

5. Move the cursor to appropriate model. Press the
trigger key enter this selection.

6. The vehicle selection screen showing the selected
vehicle will be displayed. Move the cursor to the
vehicle selected. Press the trigger key.

1998 - VIN tt 10: W
1997 - VIN # 10: V

1996 - VIN # 10: T
1995 - VIN # 10: S
1994 - VIN # 10: R

SELECT ITEM AND PRESS TRIGGER TO START

WBU101WK3

7. Move the cursor to DIAGNOSTIC DATA LINK in
the main menu screen. Press the trigger key to
enter into menu system diagnostics.

W6U101WK4

8. Move the cursor to PCM. Press the trigger.

POWERTRAIN CONTROL MODULE
ABS - ANTILOCK BRAKE SYSTEM

SELECT ITEM AND PRESS TRIGGER TO START

W6U101W K5

9. Move the cursor to DIAGNOSTIC TEST MODE.
Press the trigger key to enter this selection.

DIAGNOSTIC TEST MODES

PID/DATA MONITOR AND RECORD
ACTIVE COMMAND MODES
DIAGNOSTIC TROUBLE CODE LIBRARY

SELECT ITEM AJiO PRESS TRIGGER TO START

WBUL01W K6

10. Move the cursor to appropriate mode. Press the
trigger key to enter this selection.
11. Retrieve DTCs as follows:
(1) Continuous DTCs
(2) KOEO DTCs
(3) KOER DTCs

01-01B-3
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READ.CI FAR CONTINUOUS DTC". READ/CI EAR CONTINUOUS DTCs
KOEO ON-DEMAND SELF-TEST KOEO ON DEMAND SELF TEST
KOER ON-DEMAND SELF-TEST KOER ON-DEMAND SELF-TEST
ON BOARD SYSTEM READINESS TESTS ON BOARD SYSTEM READINESS TESTS
SELECT ITEH AND PRESS TRIGGER TO START SELECT ITEM ANO PRESS TRIGGER TO START
W6U101WK7 W6U101WK9
4 Follow operating instruction from the menu.
Read/clear continuous DTC self-test procedure 5. Note any KOEO DTCs. Press CANCEL. Perform
KOER Self-Test.
Note
* The first test to run is Read/Clear Continuous Key ON engine running self-test procedure
DTC Self-Test. Record the DTCs on a piece of
paper and proceed to the KOEO Self-Test. Note
e The purpose of recording the continuous * Make sure the A/C switch is OFF during
DTCs at this time to make sure they are not KOER Self-Test. If the A/C switch is ON
unintentionally cleared during any KOEO or during this test, DTC P1464 will be indicated
KOER service. KOEO and KOER codes are on the NGS tester.
always addressed before continuous codes. e The brake pedal must be depressed and
released after KOER Self-Test is initiated. If
1. Perform the “New generation star (NGS) tester not performed, DTC P1703 will be indicated
hook-up procedure”. on the NGS tester.

2. Perform the “Reading DTCs procedure”. e The steering wheel must be turned to the right
3. Move the cursor to READ/CLEAR CONTINUOUS and left after KOER Self-Test is initiated. If not
DTCs. Press the trigger key to enter this performed, DTC P1650 will be indicated on

selection. the NGS tester.
» Start the engine and bring up to normal
operating temperature before running the
KOER Self-Test.
1. Perform the “New generation star (NGS) tester
KOEO ON-DEMAND SELF-TEST hook-up procedure”.
KOER ON-DEMAND SELF-TEST
ON BOARD SYSTEM READINESS TESTS 2. Perform the “Reading DTCs pI’OCGdUFE".
3. Move the cursor to KOER ON-DEMAND
SELECT ITE ANO PRESS TRIGGER TO START SELF-TEST. Press the trigger to enter this
selection.
W6U101WK8
4. Turn key on. Press START.
5. Follow operating instruction from the menu. READICLEAR CONTINUOUS DTCs
6. Ifthere are DTC(s), refer to Diagnostic Trouble KOLH ON DEMAND SELE TEST
Code Table for further diagnosis information. After ON BOARD SYSTEM READINESS TESTS

repairs, clear DTCs. Press “C-ALL” (Key #7)
button and press trigger.

7. Ifthere are no codes, press CANCEL. Perform
KOEO Self-Test.

SELECT ITEM ANO PRESS TRIGGER TO START

W6U101WKA
Key ON engine OFF self-test procedure
1. Perform the “New generation star (NGS) tester 4. Start engine and bring up to normal operating
hook-up procedure”. temperature. Press START.
2. Perform the “Reading DTCs procedure”. 5. Follow operating instruction from the menu and
3. Move the cursor to KOEO ON-DEMAND perform Brake On/Off (BOO), O/D OFF switch
SELF-TEST. Press the trigger key to enter this and PSP cycling test, if equipped.
selection. 6. Note any KOER DTCs.
7. Press CANCEL several times to return to the
main menu.

01-01B-4
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After Repair Procedure
1. After repairs have been made, connect SST (NGS
tester) to the Data Link Connector.
2. Select Clear Codes function in GENERIC OBD II
FUNCTIONS and clear DTCs.

W6U101WKH

3. Perform Self-Test to ensure customer’s concern
has been resolved.

PID/DATA Monitor and Record Procedure

1. Perform the “New generation star (NGS) tester
hook-up procedure.”

2. Perform step 1 through step 9 from the “Reading
DTCs procedure”.

3. Turn key on or engine running.

4. Move the cursor to PID/DATA MONITOR AND
RECORD. Press the trigger.

| |
| DIAGNOSTIC TEST MODES |
PID.DATA MONITOR AND RECORD

ACTIVE COMMAND MODES
DIAGNOSTIC TROUBLE CODE LIBRARY

SELECT ITEM ANO PRESS TRIGGER TO START

W6U101WKB

5. Move cursor to PID values to view. Press trigger.

PCM 02 ACCS AIRM CCSs
ACP ARCF *CPP/PNP
ACPV BARO DPFEGR

TOTAL-02 AIRA BLWMTR DRIVECT
AIRF *BOO PRLMP

W6U101WKC

. Select START to begin.
. When ready to capture and store the select PIDs,
press trigger button.

8. Press trigger again when ready to save
information.

9. The information is now located in the main

recording area. Store to a viewing area before

starting another recording or the data will be

overwritten.

~N o

Playback of Stored PIDs Procedure

Note

* Look for abnormal behavior or values that are
clearly incorrect. Inspect the signals for abrupt
or unexpected changes.

* Look for agreement in related signals.

e Make sure signals act in proper sequence.

1. Select VIEW RECORDER AREAS.

2. Select a view area.

3. Select up to the four PIDs to review in the table
format or two PIDs to review in the graph mode.

4. Table format: Scroll through the PID data while
analyzing the information. Look for sudden drops
or spikes in the values.
For example:
Notice the major jump in the TP voltage while
scrolling through the information. This example
would require a smooth and progressive throttle
pedal travel during a key ON and engine OFF

mode.
TIME ECT TP MAF
-0.8 182 55.5 10.8
0.0 183 99.3 11.3
+0.2 184 65.4 115
SEC °F | % GIS

SUDDEN SPIKE — POSSIBLE FAULT
W6U101WKD

5. Graph format: Scroll through the PID data while
analyzing the information. Look for sudden drops
or spikes in the linear lines showing the
transformation of values to the line graph.

NON LINEAR —
POSSIBLE FAULT IN SENSOR/CIRCUIT

W6U101WKE

Output Test Mode Procedure

1. Perform the “New generation star (NGS) tester
hook-up procedure.”

2. Perform step 1through step 9 from the “Reading
DTCs procedure”.

3. Turn key on.

4. Move the cursor to ACTIVE COMMAND MODES.
Press the trigger key to enter this selection.

01-01B-5
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DIAGNOSTIC TEST MODE
PID/DATA MONITOR AND RECORD

ACTIVE COMMAND MODES
DIAGNOSTIC TROUBLE CODE LIBRARY

SELECT ITEM ANO PRESS TRIGGER TO START

WEU101WKF

5. Move the OUTPUT TEST MODE. Press the
trigger key to enter this selection.

6. Press MODE (Key #3) repeatedly to change the

mode from ALL ON to LOW FAN, HIGH FAN,
and ALL OFF. Return the mode to ALL ON.
7. Press START (Key #4) to run the fuel pump.
Press STOP (Key #4) to turn off the fuel pump.
8. To open and close certain actuators in the
emission system, press PIDS (Key #7).

9. Press CLEAR (Key #5) to clear previous selected

PIDS.

Note

* To select desired PIDs, place the shaded bar

over the item(s) and press trigger. A star
symbol appears next to the item when it’s
selected. Press START (Key #7). The
selected PID(s) and values appear.

* You can only select 30 PIDs at a time.

10. Press START (Key #4) to turn on the fuel pump.

Observe the values change from OFF to ON or
from 0% to 100%. Press STOP (Key #4) to turn
off the fuel pump.

11. Press CANCEL.

Oxygen Sensor Monitoring Test Results Access
Procedure

Note

e The Oxygen Sensor Monitoring Test Results
allows access to on-board oxygen sensor fault

limits and actual values during OBD Il drive
mode.

1. Perform the “New generation star (NGS) tester
hook-up procedure.”
2. Select VEHICLE AND ENGINE SELECTION.

3. Select NEW VEHICLE YEAR & MODEL. Select

year, engine, model with appropriate qualifier, if
needed. (Refer to Retrieving DTCs Procedure.)

INO VEHICLE SELECTED M

DESELECTARRENT MODEL U

SELECT ITEM AND PRESS TRIOOER TO START

W6U101WKJ

~N o

. Turn key on.
. Move cursor to GENERIC OBD Il FUNCTIONS.

Press trigger to enter this selection.

. Select OXYGEN SENSOR TESTS. Press trigger.
. Select MANUFACTURING SPECIFIC TEST ID.

Press trigger.

. Scroll up to the test number (41H) and press

trigger.

OBD Il Drive Mode

To complete the OBD Il system check, following
drive mode procedure must be performed.

Caution

« When this procedure is carried out, be
sure to drive the vehicle at the lawful
speed and pay attention to the other
vehicles. When the NGS tester is used to
check the vehicle speed while driving, be
sure to have another worker on the
passenger seat, or record the data in the
tester by the using the “PID/DATA
MONITOR AND RECORD?” function and
check later.

Note

¢ Vehicle speed and engine speed detected by
the PCM may differ from that indicated by the
speedometer and the tachometer. Check the
vehicle speed and engine speed during driving
mode by using the NGS tester.

* Ifthe OBD Il system check is not completed
while the drive mode procedure carried out,
the OBD Il system may have detected the
malfunction.

e The vehicle shold cold soak for at least 8
hours before performing the evaporative
system check.

Procedure

1. Connect NGS tester to data link connector.

2. Start engine.

3. Drive vehicle and accelerate to 65 km/h {40 mph}
within 20 seconds.

4. Fix throttle opening and drive vehicle at 56— 73
km/h {35—45 mph} for 340 seconds.

5. Accerate to 80— 93 km/h {50—58 mph} (KL MTX),
80— 96 km/h {50—60 mph} (KL ATX) within 10
seconds.

6. Fix throttle opening and drive vehicle for at least 2
minutes.

7. Return to idle 20 seconds.

8. Stop vehicle and perform OBD Il system check by
using “ON BOARD SYSTEM READINESS” mode
of ganeric OBD Il function.

9. If supported test is not complete, repeat steps 2 to

step 8.

01-01B-6
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Diagnostic Trouble Code Table

DTC No.

P0102
P0103
P0106
P0107
P0108
P0112
PO113

P0O117

P0118

P0122
P0123

P0125

P0133

P0135

P0136

P0141

P0142

P0147

P0153

Diagnosed Circuit

Mass air flow sensor

Mass air flow sensor

EGR boost sensor

EQR boost sensor

EGR boost sensor

Intake air temperature sensor
Intake air temperature sensor

Engine coolant temperature
sensor

Engine coolant temperature
sensor

Throttle position sensor
Throttle position sensor

Engine coolant temperature
sensor

Heated oxygen sensor (Front
RH)

Heated oxygen sensor heater
(Front RH)

Heated oxygen sensor
(Middle)

Heated oxygen sensor heater
(Middle)

Heated oxygen sensor (Rear)

Heated oxygen sensor heater
(Rear)

Heated oxygen sensor (Front
LH)

Condition
Circuit low input
Circuit high input
Circuit performance
Circuit low input
Circuit high input
Circuit low input
Circuit high input

Circuit low input

Circuit high input

Circuit low input
Circuit high input

Insufficient coolant
temperature to enter a closed
loop fuel control

Circuit slow response
Circuit malfunction
Circuit malfunction

Circuit malfunction
Circuit malfunction

Circuit malfunction

Circuit slow response

01-01B-7

MIL
ON
ON
ON
ON
ON
ON
ON

ON

ON

ON
ON

ON

ON

ON

ON

ON

ON

ON

ON

DC*1

N

W6U101WKN

OBD Monitor*2
CCM
CCM
CCM
CCM
CCM
CCM
CCM

CCM

CCM

CCM
CCM

CCM

O2 sensor

02 sensor heater

02 sensor

CCM

02 sensor

CCM

02 sensor



DTC No.

P0155

PO171

P0172

P0174

P0O175

P0230
P0300
P0301
P0302
P0303
P0304
P0305
P0306
P0320
P0325
P0340

P0400
P0420

P0442

P0443

P0446

P0452

P0453

P0455

P0460

P0500
P0505

P0603

P0605

P0703
P0704

P0705

P0706

P0710

PO711

TROUBLESHOOTING [ENGINE CONTROL KL]

Diagnosed Circuit

Heated oxygen sensor (Front
LH)

Adaptive fuel control system
(RH)

Adaptive fuel control system
(RH)

Adaptive fuel control system
(LH)

Adaptive fuel control system
(LH)

Fuel pump

Ignition

Ignition

Ignition

Ignition

Ignition

Ignition

Ignition

Ignition engine speed
Knock sensor
Camshaft position sensor

Exhaust gas recirculation
(EGR)

Catalyst system

Evaporative emission control
system

Evaporative emission control
system

Evaporative emission control
system

Evaporative emission control
system

Evaporative emission control
system

Evaporative emission control
system

Fuel gauge sender unit

Vehicle speed sensor

Idle air control system

ECM/PCM

ECM/PCM

Brake switch

Clutch switch

Transaxle range switch

Transaxle range switch
Transaxle fluid temperature
sensor

Transaxle fluid temperature
sensor

Condition

Circuit malfunction
System too lean
System too rich
System too lean

System too rich

Circuit malfunction

Random misfire detected
Cylinder No.1 misfire detected
Cylinder No.2 misfire detected
Cylinder No.3 misfire detected
Cylinder No.4 misfire detected
Cylinder No.5 misfire detected
Cylinder No.6 misfire detected
Circuit malfunction

Circuit malfunction

Circuit malfunction (CID)
Flow malfunction
Efficiency below threshold
Leak detected (Small leak)

Purge solenoid valve circuit
malfunction

Vent control malfunction

Fuel tank pressure sensor low
input

Fuel tank pressure sensor
high input

Leak detected (Gross leak)
Circuit malfunction
(Open/short and functional)
Sensor malfunction

System malfunction

Keep alive memory (KAM) test
error

Read only memory (ROM) test
error

Input malfunction

Input circuit malfunction

Circuit malfunction (Short)

Circuit malfunction (Open)

Circuit malfunction
(Short/open)

Circuit malfunction (Stuck)

01-01B-8

MIL

ON

ON

ON

ON

ON

OFF
ON or Flash
ON or Flash
ON or Flash
ON or Flash
ON or Flash
ON or Flash
ON or Flash

ON

OFF

ON

ON
ON

ON

ON

ON

ON

ON

ON

OFF

ON
OFF

OFF

OFF

OFF
OFF

DC*1

2

lor2
lor2
lor2
lor2
lor2
lor2
lor2

2

OBD Monitor*2

Og sensor heater

Fuel

Fuel

Fuel

Fuel

Other
Misfire
Misfire
Misfire
Misfire
Misfire
Misfire
Misfire

CCM

Other

CCM

EGR
Catalyst

Purge

CCM

Purge

CCM

CCM

Purge

Other

CCM
Other

Other

Other

Other
Other

a-05-01B AUTOMATIC TRANSAXLE ON
BOARD DIAGNOSIS [GF4A-EL]

<a05-01B AUTOMATIC TRANSAXLE ON
BOARD DIAGNOSIS [GF4A-EL]

it 05-01B AUTOMATIC TRANSAXLE ON
BOARD DIAGNOSIS [GF4A-EL]

tr 05-01B AUTOMATIC TRANSAXLE ON
BOARD DIAGNOSIS [GF4A-EL]



DTC No.

P0O715

PO731

P0732

P0733

P0734

P0740

P0743

P0745

P0O750

P0O755

P0760

P1001
P1100

P1101

P1112

P1116

P1117

P1120

P1121

P1124

P1125
P1127

P1130

P1131

P1132

P1137

P1138

P1143

TROUBLESHOOTING [ENGINE CONTROL KL]

Diagnosed Circuit
Input/turbine speed sensor

Shift solenoid A, shift solenoid
B or internal parts

Shift solenoid A, shift solenoid
B or internal parts

Shift solenoid A, shift solenoid
B or internal parts

Shift solenoid A, shift solenoid
B or internal parts

Torque converter clutch

TCC control solenoid

Pressure control solenoid

Shift solenoid A

Shift solenoid B

Shift solenoid C

KOER aborted

Mass air flow sensor
Mass air flow sensor

Intake air temperature sensor

Engine coolant temperature
sensor

Engine coolant temperate
sensor

Throttle position sensor

Throttle position sensor

Throttle position sensor

Throttle position sensor

Heated oxygen sensor heater

Heated oxygen sensor (Front
RH)

Heated oxygen sensor (Front
RH)

Heated oxygen sensor (Front
RH)

Heated oxygen sensor
(Middle)

Heated oxygen sensor
(Middle)

Heated oxygen sensor (Rear)

Condition
Insufficient input from TSS
sensor

Incorrect 1GR ratio
Incorrect 2GR ratio
Incorrect 3GR ratio
Incorrect 4GR ratio

Circuit malfunction

TCC control solenoid circuit
failure during self-test

Malfunction
Shift solenoid A circuit failure
Shift solenoid B circuit failure

Shift solenoid C circuit failure

KOER not able to complete
Sensor intermittent

Input signal out of self-test
range
Sensor intermittent

Input signal out of self-test
range

Sensor intermittent

Out of range low

Input signal inconsistent with
MAF sensor

Input signal out of self-test
range

Circuit intermittent
Exhaust not warm enough

Lack of heated oxygen sensor
(Front RH).
Adaptive fuel at limit

Lack of heated oxygen sensor
(Front RH).
Sensor indicates lean

Lack of heated oxygen sensor
(Front RH).
Sensor indicates rich

Lack of heated oxygen sensor
(Middle).
Sensor indicate lean

Lack of heated oxygen sensor
(Middle).

Sensor indicates rich

Lack of heated oxygen sensor
(Rear).

Sensor indicate lean

01-01B-9

MIL DC*1 OBD Mo

tro05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

tro05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

t05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

ty 05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

tro05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

tro05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

tro05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

t05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

tro05-01B AUTOMATIC TRANSAXLE
BOARD DIAGNOSIS [GF4A-EL]

OFF — —
OFF —

OFF —
OFF —

OFF —

OFF —
ON 1

ON 1

OFF —

OFF —
OFF —

ON 2

ON 2

ON 2

OFF —

OFF —

OFF —

nitor*2

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

Other

Other

Other

Other

Other

CCM

CCM

Other

CCM
Other

02 sensor

02 sensor

02 sensor

Other

Other

Other



DTC No.

P1144

P1150

P1151

P1152

P1250

P1409

P1410

P1450

P1451

P1460

P1464

P1474

P1479
P1487
P1501

P1504
P1506
P1507

P1602

P1603

P1604

P1621

P1622

P1623

P1624

P1650

P1652

P1703

P1705

TROUBLESHOOTING [ENGINE CONTROL KL]

Diagnosed Circuit

Heated oxygen sensor (Rear)

Heated oxygen sensor (Front
LH)

Heated oxygen sensor (Front
LH)

Heated oxygen sensor (Front
LH)

Fuel pressure regulator control
solenoid valve

EGR valve (Stepper motor)

EGR boost sensor/EGR boost
solenoid valve

Evaporative emission control
system

Evaporative emission control
system

Wide open throttle air
conditioning cutoff

Air conditioner (A/C)

Fan control system

Fan control system
EGR boost solenoid valve
Vehicle speed sensor

Idle air control (IAC) system
Idle air control (IAC) system

Idle air control (IAC) system

Immobilizer system
Immobilizer system
Immobilizer system
Immobilizer system
Immobilizer system
Immobilizer system

Immobilizer system

Power steering pressure
switch

Power steering pressure
switch

Brake switch

Transaxle range switch

Condition

Lack of heated oxygen sensor
(Rear).
Sensor indicates rich

Lack of heated oxygen sensor
(Front LH).
Adaptive fuel at limit

Lack of heated oxygen sensor
(Front LH).
Sensor indicates lean

Lack of heated oxygen sensor
(Front LH).
Sensor indicates rich

Circuit malfunction

Coil malfunction
Sensor/solenoid frozen
Unable to bleed up fuel tank
vacuum

CDCYV circuit malfunction
(Open/short)

Circuit malfunction

Demand out of self-test range

Cooling fan control primary
circuit malfunction

Condenser fan control primary
circuit malfunction

Circuit malfunction

Input signal out of self-test
range

Circuit malfunction
Overspeed error
Underspeed error

Immobilizer unit- PCM
communication error

Code word unregistered in
PCM

Key ID number unregistered in
PCM

Code word does not match
after engine cranking

Key ID number does not
match

Code word or key ID number
write/read error in PCM

Immobilizer system
communication counter=0

Out of self-test range

IAC monitor disable by PSP
switch failed on

Out of self-test range

Out of self-test range

01-01B-10

MIL DC*1 OBD Monitor*2
OFF - Other
ON 2 0 2 sensor
ON 2 02 sensor
ON 2 02 sensor
OFF —_ Other
ON 2 CCM
OFF —_ Other
ON 2 Purge
ON 2 CCM
OFF — Other
OFF — Other
OFF —_ Other
OFF — Other
OFF — Other
OFF —_ Other
ON 2 CCM
ON CCM
ON 2 CCM
OFF —_ Other
OFF — Other
OFF — Other
OFF — Other
OFF — Other
OFF — Other
OFF — Other
OFF — Other
ON 2 CCM
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC No. Diagnosed Circuit Condition
P1765  3-2 timing control solenoid Malfunction
P1780 O/D OFF switch Circuit malfunction (Open,

short)

MIL DC*1 OBD Monitor*2

cr 05-01B AUTOMATIC TRANSAXLE ON
BOARD DIAGNOSIS [GF4A-EL]

05-01B AUTOMATIC TRANSAXLE ON
BOARD DIAGNOSIS [GF4A-EL]

*1 : DC signifies the number of consecutive drive cycles required to illuminate the MIL

*2 . Appropriate OBD Il Monitor.

DTC P0102

MAF sensor circuit low input

« Diagnostic Trouble Code (DTC) P0102 indicates MAF signal went below 0.39 volts (refer

DESCRIPTION
(Continuous)

[Possible Cause]

« Damaged MAF sensor

* MAF sensor disconnected
* MATF circuit open

« Power circuit open

« Ground circuit open

STEP INSPECTION

1 CHECK MAF SIGNAL LOW INPUT TO PCM
¢ Check broken/loose air outlet tube clamps
(throttle body and air cleaner component
ends), cracks/holes in air outlet tube, worn
gaskets between MAF sensor and air
cleaner component. Service as necessary.
» Start engine and bring to idle.

Note

* If KOER DTC PO0505 is present, go to
Diagnostic Trouble Code Charts. If
stabilized idle is not under 700 rpm, go to
ENGINE SYMPTOM
TROUBLESHOOTING.

* Run engine up 1500 rpm for 5 seconds,
then bring it back to idle.
» Access MAF PID with NGS tester.
* Is MAF PID less than specified value?
r01—-40B MASS AIR FLOW SENSOR
INSPECTION [KL].

2 CHECK MAF SENSOR POWER CIRCUIT

VOLTAGE

« Key off.

« Disconnect MAF sensor.

« Key on, engine off.

*« Measure voltage between power circuit at
MAF sensor vehicle harness connector
and battery negative post.

¢ Is voltage greater than 10.5 volts?

3 CHECK CONTINUITY OF MAF SENSOR

POWER CIRCUIT

« Key off.

« MAF sensor disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ |Install breakout box. Leave PCM
disconnected.

* Measure resistance between power circuit
at MAF sensor vehicle harness connector
and Test Pin 71 or 97 at breakout box.

¢ |s resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

to Voltage to Mass Air Flow Conversion Table) sometime during normal engine operation

MAF circuit shorted to ground

Air Intake Leak (near MAF sensor)

Throttle Position (TP) system (possible closed throttle
indication)

Damaged PCM

ACTION

MAF sensor signal is not as specified.
Go to next step.

For Key on engine running (KOER) reading between
0.60 and 1.00 volt:

Go to step 10.

All others:

Go to step 13.

Power harness circuit from MAF sensor to battery
negative post okay.
Go to next step.

Service open power circuit.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RETURN OBD Test.

Power harness circuit to PCM is okay.
Go to next step.

Service open power harness circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
it After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

01-01B-11
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STEP INSPECTION ACTION
4 CHECK MAF SIGNAL CIRCUIT FOR Yes MAF signal circuit and GROUND harness circuits to PCM
SHORTS TO GROUND CIRCUIT are okay.
* Key off. RECONNECT NGS tester.
« MAF sensor disconnected. Go to next step.

« Breakout box installed, PCM disconnected.

¢ Disconnect NGS tester from DLC.

< Measure resistance between Test Pin 88 or
Test Pins 36 and 24 or 103 at breakout

No Service short circuit between MAF signal and GROUND or
MAF RTN.
REMOVE breakout box.
RECONNECT all components.

box.
« Is each resistance greater than 10,000 RESET PCM to gompletely clear DTCs.
ohms? cr After Repair Progedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.
5 CHECK CONTINUITY OF MAF SIGNAL Yes MAF signal circuit to PCM is okay.
CIRCUIT Go to next step.
« Key off.

No SERVICE open in MAF signal circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
T After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

¢ MAF sensor disconnected.

« Breakout box installed, PCM disconnected.
¢ Measure resistance between MAF circuit at
MAF sensor vehicle harness connector
and Test Pin 88 at breakout box.
¢ |s resistance less than 5.0 ohms?

6 CHECK GROUND CIRCUIT TO MAF Yes Ground circuit from battery negative post to MAF sensor is
SENSOR okay.
* Key off. Go to step 8.

* MAF sensor disconnected.

« Breakout box installed.

« Key on, engine off.

*« Measure voltage between power circuit No
and ground circuit at MAF sensor vehicle
harness connector.

« Is voltage greater than 10.5 volts?

Go to next step.

7 CHECK MAF SENSOR GROUND CIRCUIT Yes Ground harness circuit to MAF sensor is okay.
CONTINUITY RECONNECT NGS tester.
* Key off. Go to next step.
*« MAF sensor disconnected.
« Breakout box installed. No SERVICE open in Ground harness circuit.
« Disconnect PCM. REMOVE breakout box.
« Disconnect NGS tester from DLC. RECONNECT all components.
« Measure resistance between ground circuit RESET PCM to completely clear DTCs.
at MAF sensor vehicle harness connector Sr After Repair Procedure
and battery negative post. COMPLETE OBD Il Drive Mode.
« Is resistance less than 10 ohms? RERUN OBD Test.
8 CHECK PCM GROUND CIRCUIT (BETWEEN Yes PCM ground harness circuit to PCM is okay.
PCM AND MAF SENSOR GROUND Go to next step.
CIRCUIT) CONTINUITY
« Key off. No SERVICE open in PCM ground harness circuit.
« MAF sensor disconnected. REMOVE breakout box.
« Breakout box installed, PCM disconnected. RECONNECT all components.
« Measure resistance between PCM ground RESET PCM to completely clear DTCs.

r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

circuit at MAF sensor vehicle harness
connector and Test Pin 36 at breakout box.
* Is resistance less than 5.0 ohms?

9 CHECK MAF SIGNAL CIRCUIT FOR SHORT Yes RECONNECT NGS tester.

TO GROUND IN PCM Go to next step.
* Key off.
*« MAF sensor disconnected.
* Breakout box installed. No MAF signal circuit short to ground in PCM.
*« Reconnect PCM to breakout box. REMOVE breakout box.
« Disconnect NGS tester from DLC (if RECONNECT MAF sensor.
applicable). RESET PCM to completely clear DTCs.
* Measure resistance between Test Pin 88 ixt After Repair Procedure
and Test Pins 36 and 24 or 103 at breakout COMPLETE OBD Il Drive Mode.
box. RERUN OBD Test.
* Is each resistance greater than 10,000
ohms?
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STEP
10

12

13

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK MAF SIGNAL CIRCUIT OUTPUT
* Key off.

*« MAF sensor connected.

¢ Breakout box Installed, PCM connected.
« Key on, engine running. No

Yes

Note

« |If stabilized idle is not stabilized at
minimum of 700 rpm, go to ENGINE
SYMPTOM TROUBLESHOOTING.

+« Measure voltage between Test Pin 88 at
breakout box and battery negative post.

« Isvoltage at idle between 0.34 and 1.96
volts?

VERIFY MAF SIGNAL CIRCUIT INPUT AND

OUTPUT

« Key off.

< MAF sensor connected.

« Breakout box installed, PCM connected.

« Key on, engine running.

» Measure voltage between Test Pin 88 and
Test Pin 36 at breakout box.

« Isvoltage between 0.34 and 1.96 volts?

Yes

No

CHECK MAF SIGNAL CIRCUIT OUTPUT Yes
WITH NGS TESTER
* Key off.
« MAF sensor connected.
* Breakout box Installed, PCM connected.
« Key on, engine running.
» Access MAF PID with NGS tester at idle.
* Is MAF PID within specified value?
er 01-40B MASS AIR FLOW SENSOR
INSPECTION [KL],

No

CHECK MAF SENSOR OUTPUT VOLTAGE Yes
Note
« DTC P1101 could be generated by low
charged vehicle battery or garage exhaust
ventilation system. Service battery as
necessary. Then remove ventilation system
and properly vent to outside atmosphere.
Return key on engine off (KOEO) Self-Test.

« Key off.

¢« Check that MAF sensor in corrected. If not,
service as necessary. No

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ NGS tester connected.

¢ Install breakout box, connect PCM to
breakout box.

« Key on, engine off.

¢ Measure between Test Pin 88 and Test
Pins 24 or 103 at breakout box.

« Is voltage greater than 0.20 volts?

ACTION

MAF signal circuit to PCM is okay.
Go to next step.

MAF signal circuit or ground circuit is open in MAF sensor,
or MAF signal circuit is shorted to PCM ground circuit in
MAF sensor.
REPLACE MAF sensor.
REMOVE breakout box.
RECONNECT PCM.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

PCM ground circuit in MAF sensor is okay.
Go to next step.

PCM ground circuit open in MAF sensor.

REPLACE MAF sensor.

REMOVE breakout box.

RECONNECT PCM.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Unable to identify fault at this time.
Check possible intermittent.
Go to ENGINE SYMPTOM TROUBLESHOOTING No.27

MAF signal circuit or PCM ground circuit is open or
shorted together in PCM.
REPLACE PCM.
REMOVE breakout box.
RECONNECT PCM.
RESET PCM to completely clear DTCs.
++ After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

MAF signal voltage is greater than expected.
Go to step 7.

Go to step 3.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0103 MAF sensor circuit high Input

« DTC P0103 indicates that MAF sensor signal went above 4.35 volts during normal engine

DESCRIPTION

operation (continuous) or during self test (KOEO)

[Possible Cause]
« Blocked MAF sensor screen
 Damaged MAF sensor

STEP INSPECTION

1 CHECK MAF SIGNAL HIGH INPUT TO PCM
« Start engine and bring to idle.

Note

» If KOER DTC P0505 is present, go to Code
No. P0505. If stabilized idle is not under
700 rpm, go to ENGINE SYMPTOM
TROUBLESHOOTING [KL],

* Run throttle up to 1500 rpm for 5 seconds,
and bring it back to idle.

» Access MAF PID with NGS tester.

* MAF PID should be greater than 3.9 volts.

* Key off.

» Disconnect MAF sensor.

e Jumper ground and PCM ground (between
PCM and MAF sensor ground circuit) pins
at MAF sensor vehicle harness connector.

« Key on, engine running.

« Again access MAF PID with NGS tester.

« Did MAF PID drop from previous reading
less than specified value?
tr01-40B MASS AIR FLOW SENSOR

INSPECTION [KL],

2 RERUN SELF-TEST WITH MAF SENSOR

DISCONNECTED

« Key off.

« Disconnect MAF sensor.

« Disconnect PCM.

« Inspect for damage or pushed out pins,
corrosion loose wires, etc. Service as
necessary.

« Install breakout box. Leave PCM
disconnected.

« Key on, engine off.

¢ Measure voltage between Test Pin 88 and
Test pin 24 or 103 at breakout box.

« Is voltage greater than 10.5 volts?

3 CHECK MAF SIGNAL CIRCUIT FOR SHORT
TO VPWR
« Key off.
« MAF sensor disconnected.
¢ Disconnect NGS tester from DLC.
¢ Measure resistance between Test Pin 88
and Test Pins 71 or 97 at breakout box.
« Is resistance greater than 10,000 ohms?

Note

Yes

No

Yes

No

Yes

No

MAF signal harness short to power circuit
Damaged PCM

ACTION

MAF signal circuit shorted to power circuit in MAF sensor.

REMOVE Jumper.

REPLACE MAF sensor.

RESET PCM to completely clear DTCs.
i« After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Power short circuit, but not in MAF sensor.
REMOVE Jumper.
Go to next step.

SERVICE short between MAF signal circuit and power
circuit (excluding constant voltage circuit), in harness
circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
a After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

MAF signal circuit shorted to power in PCM.
REPLACE damaged PCM.
REMOVE breakout box.
RECONNECT MAF sensor.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

SERVICE short between MAF signal circuit and constant

voltage circuit in harness circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

« DTC P0103 could be generated by foreign material blocking mass air flow sensor screen causing an air
flow restriction. If contaminants are found on screen, check air filter installation in air cleaner tray and
proper sealing of air cleaner and air tube before proceeding. Rerun OBD Test after repair.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0106 EGR boost sensor circuit input signal out of self-test range

DESCRIPTION < DTC P0106 indicates that EGR boost sensor input signal is out of self-test range

[Possible Cause]

« Damaged EGR boost sensor

« Damaged EGR boost solenoid valve

« Damaged EGR boost solenoid valve to EGR boost
sensor hose

STEP INSPECTION

1 CHECK EGR BOOST SENSOR CONSTANT Yes
VOLTAGE
« Key on, engine off.
* EGR boost sensor disconnected.
* Measure voltage between constant voltage

circuit and ground circuit at EGR boost No
sensor vehicle harness connector.
* Key off.
* Is voltage between 4.0 and 6.0 volts?
2 CHECK CONTINUITY OF EGR BOOST Yes
SENSOR HARNESS CIRCUITS
« Key off.

¢ EGR boost sensor disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box, leave PCM
disconnected.

¢ Measure resistance between EGR boost
signal circuit at EGR boost sensor vehicle
harness connector and Test Pin 34 at
breakout box.

« Measure resistance between ground circuit
at EGR boost sensor vehicle harness
connector and Test Pin 91 at breakout box.

¢ |s each resistance less than 5 ohms?

3 CHECK EGR BOOST SIGNAL CIRCUITS Yes

FOR SHORT TO GROUND AND POWER

« Key off.

¢ EGR boost sensor disconnected.

¢ Breakout box installed, PCM disconnected.

¢« Measure resistance between Test Pin 34
and Test Pins 91, 51 and 103 at breakout
box.

¢« Measure resistance between Test Pin 34
and Test Pins 71, 90 and 97 at breakout
box.

« Is resistance greater than 10,000 ohms?

4 CONFIRM EGR BOOST SOLENOID Yes
VACUUM LINES ARE NOT DAMAGED
¢ Check all vacuum lines connected to EGR
boost solenoid for damage, blockage etc.
« Do vacuum lines have any blockage or
damage?

No

No

No

« Damaged PCM
« Damaged harness connector
« Damaged harness

ACTION

Go to next step.

REPAIR open in constant voltage circuit.

Go to next step.

Service open in appropriate circuit.
EGR boost sensor harness circuit.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il drive
cycle to check for DTCs.

Go to next step.

SERVICE short in EGR boost signal circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il drive
mode to check for DTCs.

Damaged vacuum lines can cause DTCs to be displayed.
SERVICE damaged vacuum lines as necessary.
RESET PCM to completely clear DTCs.

cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il drive
mode to check for DTCs.

Vacuum lines are operational and will not cause DTCs.
Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK RESPONSE OF EGR BOOST

SENSOR TO MANUALLY APPLIED SIGNAL

- Key off.

» Disconnect hose from EGR boost solenoid
to EGR boost sensor.
Check all vacuum lines connected to EGR
boost solenoids for damage, blockage, etc.
Service as necessary.

« Breakout box installed, PCM connected.

« Keyon.

¢ Using hand held pump, slowly apply and
maintain-71 kPa{-533 mmHg, -21 inHg},
while measuring EGR boost sensor voltage
response at Test Pin 34 of breakout box.

- Is voltage response between 0.8 and 1.5
volts?

CHECK POWER CIRCUIT AT EGR BOOST Yes
SOLENOID
* Key off. No
- EGR boost solenoid disconnected.
« Key on, engine idling.
« Measure voltage between power circuit
and chassis ground at EGR boost solenoid
vehicle harness connector.
¢ Is EGR boost solenoid valve power
voltage greater than 10.5 volts?

CHECK RESISTANCE OF EGR BOOST
SOLENOID

- Key off.

. EGR boost solenoid disconnected.

. Measure solenoid resistance.

¢ Is resistance between 30 and 70 ohms?

Yes

No

Yes
No

CHECK EGR BOOST SOLENOID CIRCUIT Yes
CONTINUITY
- Key off.
- EGR boost solenoid disconnected.
. Disconnect PCM. Inspect for damaged or No
pushed out pins, corrosion, loose wires,
etc. Service as necessary.
- Install breakout box. Leave PCM
disconnected.
- Measure resistance between Test Pin 98 at
breakout box and EGR boost solenoid
circuit at solenoid vehicle harness
connector.
. Is resistance less than 5.0 ohms?

CHECK EGR BOOST SOLENOID CIRCUIT
FOR SHORT TO POWER AND GROUND
- Key off.
- EGR boost solenoid disconnected.
¢ Breakout box installed, PCM disconnected. No
. Measure resistance between Test Pin 98
and Test Pins 71, 97 and 90 at breakout
box.
- Measure resistance between Test Pin 98
and Test Pins 51, 103 and 91 at breakout
box.
- Is each resistance greater than 10,000
ohms?

Yes

ACTION

REMOVE vacuum pump.
RECONNECT all components.
Go to next step.

REPLACE EGR boost sensor.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
er After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il drive
mode to check for DTCs.

Go to next step.

SERVICE open in EGR boost solenoid power circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.

rr After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il drive
cycle to check for DTCs.

Go to next step.

REPLACE EGR boost solenoid.
RESET PCM to completely clear DTCs.
xt After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il drive
cycle to check for DTCs.

Go to next step.

SERVICE open in EGR boost solenoid harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il drive
mode to check for DTCs.

REMOVE breakout box.
RECONNECT all components.
Go to next step.

SERVICE short in EGR boost solenoid harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
it After Repair Procedure
COMPLETE OBD Il Drive Mode.
Confirm repair by performing EGR portion of OBD Il drive
mode to check for DTCs.
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STEP
10

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK EGR BOOST SOLENOID VALVE

OPERATION

« Key off.

« Breakout box Installed, PCM connected.

« Disconnect vacuum line from intake
manifold vacuum reservoir to EGR boost
solenoid at EGR boost solenoid.

¢ Install vacuum pump at input port of EGR
boost solenoid, apply -27 ------ 33 kPa
{-203------ 254 mmHg, -8 ------ 10 inHg} of
vacuum to EGR boost solenoid.

« Disconnect vacuum line from barometric
pressure to EGR boost sensor at
Barometric Pressure Sensor install vacuum
gauge at unattached end of vacuum line.

« Key on.

< Momentarily jumper to ground Test Pin 98
at breakout box to ground and observe
vacuum gauge.

« Key off.

¢« Was vacuum signal of 0------ 3.3 kPa {0—
-25 mmHg, 0------ 1 InHg} Indicated by
vacuum gauge before Test Pins 98 and
51 were shorted and -27— 33 kPa
(-203------ 254 mmHg, -8 ------ 10 inHg}
after Pins were shorted?

Yes

No

ACTION

REPLACE damaged PCM.
REMOVE breakout box.
REMOVE vacuum gauge and vacuum pump.
RECONNECT all components.
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD II Drive Mode.

Confirm repair by performing EGR portion of OBD Il drive

mode to check for DTCs.

REPLACE damaged EGR boost solenoid.
REMOVE breakout box.
REMOVE vacuum gauge and vacuum pump.
RECONNECT all components.
RESET PCM to completely clear DTCs.

cr After Repair Procedure
COMPLETE OBD Il Drive Mode.

Confirm repair by performing EGR portion of OBD Il drive

mode to check for DTCs.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0107 EGR boost sensor circuit input signal out of self-test range minimum
DESCRIPTION . Continuou_s memory DTC P0107 indicates that EGR boost signal circuit input is less than
self-test minimum
[Possible Cause]
« Damaged EGR boost sensor « Damaged PCM
« Damaged EGR boost solenoid valve « Damaged harness connector
« Damaged EGR boost solenoid valve to EGR boost « Damaged harness
sensor hose
STEP INSPECTION ACTION
1 CHECK EGR BOOST SENSOR CONSTANT Yes Go to next step.
VOLTAGE

« Key on, engine off.

« EGR boost sensor disconnected.

+ Measure voltage between constant voltage No REPAIR open in constant voltage circuit.
circuit and ground circuit at EGR boost
sensor vehicle harness connector.

¢ Is voltage between 4.0 and 6.0 volts?

2 CHECK CONTINUITY OF EGR BOOST Yes Go to next step.
SENSOR SIGNAL CIRCUIT
« Key off.
« EGR boost sensor disconnected.
« Disconnect PCM. Inspect for damaged or

pushed out pins, corrosion, loose wires, No RESET PCM to completely clear DTCs.

etc. Service as necessary. tr After Repair Procedure
* [nstall breakout bOX, leave PCM COMPLETE OBD Il Drive Mode.

disconnected. Confirm repair by performing EGR portion of OBD Il drive
* Measure resistance between EGR boost mode to check for DTCs.

signal circuit at EGR boost sensor vehicle
harness connector and Test Pin 34 at
breakout box.

¢ |s resistance less than 5 ohms?

3 CHECK EGR BOOST SIGNAL CIRCUIT FOR Yes Go to next step.

.SH}?RT ;O GROUND No SERVICE short In EGR boost signal circuit.
. EgyRob;)ost sensor disconnected REMOVE breakout box.
) RECONNECT all components.

¢ Breakout bo>§ installed, PCM dlsconpect. RESET PCM to completely clear DTCs.
¢ Measure resistance between Test Pin 34 -
tr After Repair Procedure

and Test Pins 91, 51 and 103 at breakout COMPLETE OBD Il Drive Mode.

box. . . . . .
. . Confirm repair by performing EGR portion of OBD |l drive
Is resistance greater than 10,000 ohms? mode to check for DTCS.

4 CHECK RESPONSE OF EGR BOOST Yes REMOVE vacuum pump.
SENSOR TO MANUALLY APPLIED SIGNAL RECONNECT all components.
« Key off. Go to DTC P0106 Troubleshooting step 5.

« Disconnect hose from EGR boost solenoid
to EGR boost sensor. Inspect for damage,

blockage, etc. Service as necessary. No REPLACE EGR boost sensor.

« Breakout box installed, PCM connected. REMOVE breakout box.

* Key on. RECONNECT all components.

« Using hand held pump, slowly apply and RESET PCM to (_:ompletely clear DTCs.
maintain -71 kPa {-533 mmHg, -21 inHg), tr After Repair Procedure

while measuring EGR boost sensor voltage COMPLETE OBD |II Drive Mode.
response at Test Pin 34 of breakout box. Confirm repair by performing EGR portion of OBD Il drive

. Is voltage response between 0.8 and 1.5 mode to check for DTCs.
volts?
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0108 EGR boost sensor circuit input signal out of self-test range maximum

« Continuous memory DTC P0108 indicates that EGR boost signal circuit input is greater

DESCRIPTION than self-test maximum

[Possible Cause]

« Damaged EGR boost sensor  Damaged PCM
 Damaged EGR boost solenoid valve » Damaged harness connector
« Damaged EGR boost solenoid valve to EGR boost » Damaged harness
sensor hose
STEP INSPECTION ACTION
1 CHECK EGR BOOST SENSOR CONSTANT Yes Go to next step.
VOLTAGE

« Key on, engine off.

*« EGR boost sensor disconnected.

+ Measure voltage between constant voltage No REPAIR open in constant voltage circuit.
circuit and ground circuit at EGR boost
sensor vehicle harness connector.

¢ Is voltage between 4.0 and 6.0 volts?

2 CHECK CONTINUITY OF EGR BOOST Yes Go to next step.

SENSOR SIGNAL CIRCUIT

« Key off.

* EGR boost sensor disconnected.

+ Disconnect PCM. Inspect for damaged or No SERVICE open in EGR boost sensor signal circuit.
pushed out pins, corrosion, loose wires, RESET PCM to completely clear DTCs.
etc. Service as necessary. fo° After Repair Procedure

* |Install breakout box. Leave PCM COMPLETE OBD Il Drive Mode.
disconnected. Confirm repair by performing EGR portion of OBD I drive

* Measure resistance between ground circuit mode to check for DTCs.

at EGR boost sensor vehicle harness
connector and Test Pin 91 at breakout box.
* is resistance less than 5.0 ohms?

3 CHECK EGR BOOST SIGNAL CIRCUIT FOR Yes Go to next step.

SHORT TO POWER No SERVICE short in EGR boost signal circuit.

* Key off. _ REMOVE breakout box.
* EGR boost sensor disconnected. RECONNECT all components

« Breakout bo>§ installed, PCM disconnected. RESET PCM to completely clear DTCs.
¢ Measure rgsmtance between Test Pin 34 cr After Repair Procedure
and Test Pins 71, 97 and 90 at breakout COMPLETE OBD Il Drive Mode.

FOX' ist ter than 10.000 ohms? Confirm repair by performing EGR portion of OBD Il drive
* |s resistance greater than 10, ohms? mode to check for DTCs.

4 CHECK RESPONSE OF EGR BOOST Yes REMOVE vacuum pump.
SENSOR TO MANUALLY APPLIED SIGNAL RECONNECT all components.
+ Key off. Go to DTC P0106 Troubleshooting step 5.

» Disconnect hose from EGR boost solenoid
to EGR boost sensor. Inspect for damage,

blockage, etc. Service as necessary. No REPLACE EGR boost sensor.
« Breakout box installed, PCM connected. REMOVE breakout box.
« Key on. RECONNECT all components.
« Using hand held pump, slowly apply and RESET PCM to gompletely clear DTCs.
maintain -71 kPa {-533 mmHg, -21 InHg), After Repair Procedure
while measuring EGR boost sensor voltage COMPLETE OBD Il Drive Mode. _ _
response at Test Pin 34 of breakout box. Confirm repair by performing EGR portion of OBD Il drive
+ Is voltage response between 0.8 and 1.5 mode to check for DTCs.
volts?
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TROUBLESHOOTING [ENGINE CONTROL KL]

KOEO, KOER P0112 IAT sensor circuit low input
DTC P0117 ECT sensor circuit low input

« DTC P0117 (ECT) or P0112 (IAT) indicates corresponding sensor’s signal is less than

DESCRIPTION self-test minimum. IAT and ECT sensor minimum Is 0.2 volt 121 °C {250 °F}

[Possible Cause]

¢ Grounded circuit in harness » Damaged sensor
 Damaged PCM « Improper harness connection
STEP INSPECTION ACTION
1 SIMULATE OPPOSITE SIGNAL TO PCM Yes REPLACE sensor.
« Key off. RECONNECT harness.
« Disconnect vehicle harness from suspect RERUN OBD Test.

sensor. Inspect for damaged or pushed out
pins or loose wires, etc. Service as

necessary.
+ Key on. No Go to next step.
¢ Is ECT or IAT PID more than 4.2 volts
(less than -40 "C{-40 "F})?
2 CHECK CONSTANT VOLTAGE CIRCUIT Yes RECONNECT TP sensor.
VOLTAGE AT THROTTLE POSITION Go to next step.
SENSOR
« Key off.
» Disconnect suspected temperature sensor.
« Disconnect TP sensor.
« Key on, engine off. ) o
« Measure voltage between constant voltage No REPAIR open in constant voltage circuit.
circuit and ground circuit at TP sensor
vehicle harness connector.
* Is voltage between 4.5 volts and 5.5
volts?
3 CHECK TEMPERATURE SENSOR SIGNAL Yes REPLACE PCM.
CIRCUIT FOR SHORT TO GROUND REMOVE breakout box.
* Key off. RECONNECT all components.
« Disconnect suspected temperature sensor. RESET PCM to completely clear DTCs.
« Disconnect PCM. Inspect for damaged or st After Repair Procedure
pushed out pins, corrosion loose wires, etc. COMPLETE OBD Il Drive Mode.
Service as necessary. RERUN OBD Test.
e e No  SENSOR short et
o . REMOVE breakout box.
between Test Pin 38 or 39 and Test Pins 91 RECONNECT all components.
at breakout _box. RESET PCM to completely clear DTCs.
* Is each resistance greater than 10,000 st After Repair Procedure
ohms? COMPLETE OBD II Drive Mode.

RERUN OBD Test.

01-01B-20



TROUBLESHOOTING [ENGINE CONTROL KL]

CONTINUOUS P0112 IAT sensor circuit low input
DTC P0113 IAT sensor circuit high input
P1112 IAT sensor intermittent
P0117 ECT sensor circuit low input
P0118 ECT sensor circuit high input
P1117 ECT sensor intermittent
+ DTCs P0112, P1112 or P0113 (IAT DTCs) and P0117, P1117 or P0118 (ECT DTCs) are
DESCRIPTION not received during key on engine off (KOEO) and key on engine running (KOER) self-test

but are output during continuous Memory Self-Test and may be intermittent

[Possible Cause]

« Damaged IAT or ECT sensor
« Damaged harness

* Low coolant (ECT)

STEP INSPECTION
1 CHECK ECT AND IAT OUTPUT WITH NGS
TESTER
« Key off.
*« NGS tester connected.
« Key on.

* Monitor ECT or IAT PID.

¢ While observing PID, perform following:
» Tap on sensor to simulate road shock
* Wiggle sensor connector

* Is there any change in temperature
reading?

2 CHECK PCM VEHICLE HARNESS
« Still monitoring PID.
* While observing approprate PID, perform
following:

* Hold vehicle harness close to sensor
connector. Wiggle, shake and bend
small section of wiring harness while
working toward PCM

¢ Is there any change in temperature
reading?

3 CHECK PCM AND VEHICLE HARNESS

CONNECTORS

* Key off.

« Disconnect PCM. Disconnect sensor
connector. Inspect for damage, loose or
pushed outpins, loose or poorly crimped
wires.

* Are connectors and terminals okay?

Yes

No

Yes

No

Yes

No

Damaged harness connector
Damaged PCM

ACTION

DISCONNECT and INSPECT connectors.
If okay, REPLACE sensor.
RESET PCM to completely clear DTCs.
nr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD test.
For Continuous DTCs P1112 and P1117, COMPLETE
Comprehensive Component Monitor Drive Mode.

Go to next step.

ISOLATE fault. SERVICE as necessary.
RESET PCM to completely clear DTCs.
it After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD test.
For Continuous DTCs P1112 and P1117, COMPLETE
Comprehensive Component Monitor Drive Mode.

Go to next step.

Fault is not present.
RESET PCM to completely clear DTCs.
ir After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
For Continuous DTCs P1112 and P1117, COMPLETE
Comprehensive Component Monitor Drive Mode.

SERVICE as necessary.
RESET PCM to completely clear DTCs.
iaAfter Repair Procedure
COMPLETE OBD Il Drive Mode.
REURN OBD Test.
For Continuous DTCs P1112 and P1117, COMPLETE
Comprehensive Component Monitor Drive Mode.
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TROUBLESHOOTING [ENGINE CONTROL KL]

KOEO, KOER P0113 IAT sensor circuit high input
DTC P0118 ECT sensor circuit high input
DESCRIPTION

« DTC P0118 (ECT) or P0113 (IAT) indicates corresponding sensor signal is greater than

self-test maximum. Maximum for ECT and IAT sensor is 4.6 volt or-50 °C {-46 °F}

[Possible Cause]
¢ Open in harness (IAT or ECT sensor)
« Damaged sensor

STEP INSPECTION
1 CHECK ECT AND IAT OUTPUT WITH NGS
TESTER
« Key off.

« Disconnect suspect temperature sensor.

¢ Connectjumper wire between sensor
signal circuit and ground circuit at
temperature sensor vehicle harness
connector.

* NGS tester installed.

¢ Key on.

Note

« If any NGS tester communication problem
exists, remove jumper wire immediately
and go to step 3

* Access ECT or IAT PID.
¢ Is ECT or IAT PID less than 0.2 volts
(greater than 120 ‘C {248 'F})?

2 CHECK CONTINUITY OF SENSOR SIGNAL

CIRCUIT AND GROUND CIRCUITS

« Key off.

» Disconnect suspected temperature sensor.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wire, etc.
Service as necessary.

« Install breakout box, leave PCM
disconnected.

¢ Measure resistance between sensor signal
circuit at temperature sensor vehicle
harness connector and Test Pin 38 or 39 at
breakout box.

* Measure resistance between ground circuit
at temperature sensor vehicle harness
connector and Test Pin 91 at breakout box.

* Is each resistance less than 5.0 ohms?

3 CHECK FOR SENSOR SIGNAL CIRCUIT
SHORTED TO CONSTANT VOLTAGE
* Key off.

« Disconnect suspected temperature sensor.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,

etc. Service as necessary.

« Install breakout box, leave PCM
disconnected.

¢ Measure resistance between sensor signal
circuit Test Pin 38 or 39 and constant
voltage circuit at breakout box.

* Is each resistance greater than 10,000
ohms?

Yes

No

Yes

No

Yes

No

.

Improper harness connection
Damaged PCM

ACTION

REPLACE suspect sensor.
REMOVE jumper.
RECONNECT vehicle harness.
RERUN OBD Test.

REMOVE jumper.
Go to next step.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD Tests.

Go to next step.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

LOCATE and REPAIR short to constant voltage circuit.
RERUN OBD Test.
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DTC

STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

P0122 TP sensor circuit low input

DESCRIPTION value of 3.43% (0.17 volts)

[Possible Cause]

TP not seated properly (tightened down)
Damaged TP sensor

Open TP signal circuit or constant voltage circuit
harness

INSPECTION

1 DTC P0122 ATTEMPT TO GENERATE Yes
OPPOSITE DTC P0123
* Key off.
« Disconnect TP sensor. Inspect for
damaged or pushed out pins, corrosion,
loose wires, etc. Service as necessary.
* Leave TP sensor disconnected.
« Jumper constant voltage circuit to TP
signal circuit at TP sensor vehicle harness
connector.
« Key on, engine off.
No
Note
¢ If any NGS tester communication problem
exists, remove jumper and go directly to
step 4

¢ Access TP V PID with NGS tester.

e ISTP V PID greater than 4.79 V?

e Is DTC P0123 present (ignore all other
DTC’s)?

2 CHECK CONSTANT VOLTAGE Yes
* Key off.
* TP sensor disconnected.
« Key on engine off. No
« Measure voltage between constant voltage
circuit and ground circuit at TP sensor
vehicle harness connector.
« Is voltage between 4.0 and 6.0 volts?

3 CHECK TP SIGNAL CIRCUIT CONTINUITY Yes

« Key off.

¢« TP sensor disconnected.

« Disconnect PCM Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Sen/ice as necessary.

¢ Install breakout box. Leave PCM
disconnected.

* Measure resistance between TP signal
circuit at TP sensor vehicle harness
connector and Test Pin 89 at breakout box.

¢ Is resistance less than 5.0 ohms?

4 CHECK TP SIGNAL CIRCUIT FOR SHORTS Yes
TO PCM GROUND (BETWEEN PCM AND TP
SENSOR GROUND CIRCUIT) OR GROUND
* Key off.
¢ TP sensor disconnected.
¢ PCM disconnected.
¢ Measure resistance between Test Pin 89
and test Pins 91 and 24 or 103 at breakout
box.

¢ Is each resistance greater than 10,000
ohms?

No

« DTC P0122 indicates Throttle Position (TP) Sensor signal is less than self-test minimum

¢ TP signal circuit harness short to ground
« Damaged PCM

ACTION

TP signal circuit shorted to TP sensor ground circuit in TP
sensor, or TP signal circuit or constant voltage circuit open
in TP sensor.

REPLACE TP sensor.

REMOVE jumper.

RERUN OBD Test.

Constant voltage circuit or TP signal circuit open in
harness or PCM or TP signal circuit shorted to ground
circuit in harness or PCM.

REMOVE jumper.

Go to next step.

Go to next step.

KEY off.
RECONNECT all components.
REPAIR open in constant voltage circuit.

TP SIG harness circuit to PCM is okay.
Go to next step.

SERVICE open in TP signal harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
Vv After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

TP signal circuit open or shorted to PCM ground circuit (or
ground circuit) in PCM.
REPLACE PCM.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
itr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE TP signal circuit shorted to PCM ground circuit
(or ground circuit) in harness.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
p- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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Note

TROUBLESHOOTING [ENGINE CONTROL KL]

* An intermittent fault can cause continuous memory DTC P0122. If DTC P0122 is still present after
completing step 1through 4, goto DTC P1125

DTC

DESCRIPTION

P0123 TP sensor circuit high input

« DTC P0123 indicates Throttle Position (TP) Sensor signal is greater than self-test

maximum value of 92.27% (4.79 volts)

[Possible Cause]

* TP seated properly (tightened down)

« Damaged TP sensor

« TP signal circuit harness short to constant voltage circuit
or TP sensor power circuit

STEP

1 ATTEMPT TO GENERATE DTC P0122

2 CHECK CONSTANT VOLTAGE

INSPECTION

Yes
Key off.

Disconnect TP sensor. Inspect for

damaged or pushed out pins, corrosion,

loose wires, etc. Service as necessary.

Leave TP sensor disconnected. No
Key on, engine off.

Access TPV PID with NGS tester.

Is TPV PID less than 0.17 volts?

Yes
Key off.

TP sensor disconnected.

Key on, engine off.

Measure voltage between constant voltage

circuit and ground circuit at TP sensor No
vehicle harness connector.

Is voltage between 4.0 and 6.0 volts?

3 CHECK TP SENSOR CIRCUIT FOR Yes
SHORTS TO POWER

Note

Key off.

TP sensor disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Measure resistance between Test Pin 89
and Test Pins 90 and 71 or 97 at breakout
box.

Is each resistance greater than 10,000
ohms?

Constant voltage circuit harness shortto TP sensor
power circuit

Open ground harness circuit

Damaged PCM

ACTION

TP signal circuit is either shorted to constant voltage
circuit in TP sensor or ground circuit is open in TP sensor
or harness.

Go to next step.

TP signal circuit is shorted to constant voltage circuit or TP
sensor power circuit.
Go to step 3.

TP signal circuit shorted to constant voltage circuit on
ground circuit open in TP sensor.

REPLACE TP sensor.

RERUN OBD Test.

KEY off. RECONNECT all components.
REPAIR open in constant voltage circuit.

TP signal circuit is shorted to constant voltage circuit or TP
sensor power circuit in PCM.
REPLACE PCM.
REMOVE breakout box.
RECONNECT TP sensor.
RESET PCM to completely clear DTCs.
<o After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE Short circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
ay After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

¢ An intermittent fault can cause Continuous Memory DTC P0123. If Continuous Memory DTC P0123 is still
present after completing step 1 through step 3, go to DTCs P1120 or P1125.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0125

Insufficient engine coolant temperature to enter a closed loop fuel control

« DTC P0125 Indicates ECT sensor has not achieved required temperature level to enter

DESCRIPTION
code will light MIL

[Possible Cause]
¢ Insufficient warm up time
« Leaky or stuck open thermostat

STEP INSPECTION

1 DTC P0125 INDICATES EXCESSIVE TIME
TO ENTER CLOSED LOOP FUEL CONTROL
¢ Check coolant level. No
e Is coolant level correct?

Yes

DTC P0133

P0153

DESCRIPTION calibrated window
[Possible Cause]
« Contaminated heated oxygen sensor
» Exhaust leaks
« Shorted/open wires
« Improper fueling

STEP INSPECTION
1 PERFORM KEY ON ENGINE RUNNING Yes
(KOER) SELF TEST
« Key on, engine running and engine at
operating temperature.
« Activate key on engine running (KOER) No
self-test.
¢« Is DTCs P1127 present during KOER
self-test?
2 HEATED OXYGEN SENSOR RESPONSE Yes
TEST
* Key off.
* NGS tester connected.
« Key on, engine off.
« Select Generic OBD Il function from menu
and trigger.
* Press Continue.
« Select Diagnostic Monitoring Test Results No
from menu and trigger.
¢ Scroll to Test ID: 01 trigger and press start.
« Does measured value indicate greater
than 6147
3 CHECK FOR SOURCE OF POTENTIAL Yes
HEATED OXYGEN SENSOR
CONTAMINATION
¢ Investigate following items as potential
source of heated oxygen sensor
contamination.
» Use of unapproved silicone sealers
« Fuel contaminated by silicone additives
« Excessive oil burning (i.e. rings, valve
seals and oil overfill)
¢ Glycol (antifreeze) leaking internally in No

engine
« Contaminated fuel
« Use of unapproved cleaning agents
« Are any of above conditions present?

closed loop operating conditions within specified amount of time after starting engine. This

¢ Low coolant

ACTION

Check thermostat.
ty 01-12 THERMOSTAT INSPECTION

FILL to proper level.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
COMPLETE Comprehensive Component Monitor Drive
Mode.
RERUN OBD Test.

Heated oxygen sensor (Front RH) (H02S 11) circuit low response
Heated oxygen sensor (Front LH) (HO2S 21) circuit low response

« DTC P0133 and P0153 indicate response rate of heated oxygen sensor is below some

* MAF sensor
» Air leaks
« Deteriorating heated oxygen sensor

ACTION
Go to DTC chart and service DTCs P1127 as necessary.

Go to next step.

RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD II Drive Mode.
REPEAT step 1.
If test results indicate pass, testing Is complete.

Oxygen sensor test results indicate fail.
Go to next step.

SERVICE source of contamination.
REPLACE heated oxygen sensor and oilffilter.
RESET PCM to completely clear DTCs.
o’ After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK FOR UNMETERED AIR LEAKS
Fuel calculations can be affected by
unmetered air leaks.
« Carefully inspect following areas for
potential air leaks.
¢ Hoses connecting to MAF sensor
¢ Hoses connecting to throttle body
« Intake manifold gasket leaks
« Positive crankcase ventilation (PCV)
disconnected
¢ Vacuum lines disconnected
* Improperly seated engine oil dipstick
and tube
« Exhaust leaks at flanges and gaskets
« Are there any air leaks?

CHECK OF HEATED OXYGEN SENSOR
CIRCUIT WIRING WITH PCM CONNECTED
« Key off.

* PCM connected.

« Disconnect suspected heated oxygen
sensor.

» Jumper heated oxygen sensor signal circuit
to power circuit at heated oxygen sensor
harness connector.

* NGS tester connected.

« Key on, engine off.

¢ Access correct heated oxygen sensor PID.
*« 02S11 (Front RH)

e 02S21 (Front LH)

Note

« Heated oxygen sensor displayed as 02S11
(Front RH), 02S12 (Middle), 02S21 (Front
LH) or 02S13 (Rear) on NGS tester.

« Is voltage greater than 1.50 volts?

CHECK RESISTANCE OF HEATED OXYGEN

SENSOR SIGNAL CIRCUIT

* Key off.

« Disconnect NGS tester.

« Disconnect PCM. Inspect both ends of
connect for bent or pushed out pins,
corrosion or other damage. Service as
necessary.

« Install breakout box. Leave PCM
disconnected.

* Measure resistance between heated
oxygen sensor signal Test Pin at breakout
box and heated oxygen sensor harness
connector.
¢ HO02S (Front RH)=Test Pin 60
¢ HO2S (Front LH)=Test Pin 87

* Measure resistance between following test
pin at breakout box and heated oxygen
sensor harness connector.
¢ Ground=Test Pin 91

* Is resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

ACTION

Air leaks located.

SERVICE source of air leak.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

Heated oxygen sensor signal circuit is not faulty.
REPLACE heated oxygen sensor.
CHANGE oilffilter.
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

Go to next step.

Resistance is high.

SERVICE open circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

STEP INSPECTION ACTION
7 CHECK FOR SHORT IN HEATED OXYGEN Yes REPLACE PCM.
SENSOR CIRCUIT COMPLETE OBD Il Drive Mode.
* Key off. RERUN OBD Test.

¢ Breakout box installed. PCM disconnected.
¢ Measure resistance between heated

oxygen sensor signal Test Pin at breakout No SERVICE short circuit.

box and power circuit and heated oxygen REMOVE breakout box.

sensor signal Test Pin and ground circuit at RECONNECT all components.
breakout box. RESET PCM to completely clear DTCs.
* HO2S (Front RH)=Test Pin 60 a- After Repair Procedure

*+ HO02S (Front LH)=Test Pin 87 COMPLETE OBD Il Drive Mode.

* Power circuit=Test Pin 71/97 RERUN OBD Test.

e Ground=Test Pin 91
« Is resistance greater than 10,000 ohms?

DTC P0135 Heated oxygen sensor heater (Front RH) (HTR 11) circuit malfunction
P0141 Heated oxygen sensor heater (Middle) (HTR 12) circuit malfunction
P0147 Heated oxygen sensor heater (Rear) (HTR 13) circuit malfunction
P0155 Heated oxygen sensor heater (Front LH) (HTR 21) circuit malfunction

« DTC P0135, P0141, P0147 and P0155 indicate short to ground, or open, or short to power

DESCRIPTION in heated oxygen sensor heater circuit

[Possible Cause]

« Shorts to B+ in harness or heated oxygen sensor * Open GND circuit
« Water in connectors « Low battery positive voltage
« Cut or pulled wires » Corrosion or poor mating terminals
« Disconnected wiring » Damaged heated oxygen sensor heater
* Open heated oxygen sensor heater power circuit « Damaged ECM/PCM
STEP INSPECTION ACTION
1 HEATED OXYGEN SENSOR HEATER Yes SERVICE any concerns found in visual inspection.
SIGNAL CIRCUIT IS OPEN, SHORTED TO RESET PCM to completely clear DTCs.
GROUND, SHORTED TO B+ OR w After Repair Procedure
EXCESSIVE CURRENT DRAW COMPLETE OBD Il Drive Mode.
Heated oxygen sensor reference list RERUN OBD Test.
DTC P0135=Heated oxygen sensor heater
(Front RH)
DTC P0l141=Heated oxygen sensor heater
(Middle)
DTC P0l147=Heated oxygen sensor heater
(Rear)
DTC P0155=Heated oxygen sensor heater
(Front LH)
¢ Visually Inspect heated oxygen sensor
circuit for exposed wiring, contamination, No Go to next step.

corrosion and proper component.

Note

« On some applications, vehicle hoist may be
required to access heated oxygen sensor
harness.

< Were any concerns found during visual

inspection?
2 PERFORM KEY ON ENGINE OFF (KOEO) Yes Go to next step.
SELF TEST
* Key off.
* NGS tester connected.
* Key on, engine on. No Fault may be intermittent.
+ Engine at 2,000 rpm for 1 minute. Intermittent poor connection or component malfunction
« Key off. (SERVICE or REPLACE as necessary).
* Key on, engine off. Go to ENGINE SYMPTOM TROUBLESHOOTING No.27

« Perform key on, KOEO Self-Test.
« Are DTCs P0135, P0141, P0147 and/or
P0O155 present?
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK FOR POWER AT VEHICLE HEATED
OXYGEN SENSOR HARNESS
CONNECTOR

« Key off.

« Disconnect appropriate heated oxygen
sensor(s).

« Inspect both ends of connector(s) for
damaged or pushed out pins, moisture,
corrosion, contamination, etc. Repair as
necessary.

« Key on, engine off.

¢ Measure voltage between power circuit
and ground circuit at heated oxygen sensor
vehicle harness connector.

« Is voltage greater than 10.5 volts?

CHECK FOR OPEN HEATED OXYGEN

SENSOR POWER CIRCUIT

« Key off.

« Disconnect PCM. Inspect both ends of
connector for bent or pushed out pins,
corrosion or other damage. Repair as
necessary.

« Install breakout box. Leave PCM
disconnected.

» Disconnect suspected sensor.

* Measure resistance between Test Pin 71 or
97 at breakout box and power circuit at
heated oxygen sensor vehicle harness
connector.

* Is resistance between 4.0 ohms?

CHECK HEATED OXYGEN SENSOR

HEATER RESISTANCE

* Key off.

» Heated oxygen sensor disconnected.

» Connect circuit tester to heated oxygen
sensor ground circuit and power terminals
at heated oxygen sensor connector, and
measure resistance of heated oxygen
sensor heater.

* Is resistance between 3 and 30 ohms?

CHECK FOR HEATER GND AND POWER
CIRCUIT SHORTED TO HEATED OXYGEN
SENSOR CASE

« Suspect sensor disconnected.

* Measure resistance between heated
oxygen sensor heater ground at heated
oxygen sensor connector and heated
oxygen sensor case.

¢ Measure resistance between heated
oxygen sensor heater ground or ground
terminal at heated oxygen sensor.

* Measure resistance between heated
oxygen sensor power circuit at heated
oxygen sensor sensor connector and
heated oxygen sensor case.

« is resistance greater than 10,000 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION
Go to step 5.

Go to next step.

Go to next step.

CHECK fuse.

SERVICE open circuit if necessary.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE heated oxygen sensor.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE heated oxygen sensor.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

STEP INSPECTION ACTION

7 CHECK FOR SHORTS TO OTHER Yes Go to next step.
GROUNDS AND POWER IN HEATED
OXYGEN SENOSR HEATER GROUND
HARNESS CIRCUITS
* Key off.
¢ Disconnect NGS tester from DLC.
« Disconnect suspected sensor.
¢ Disconnect PCM.
¢ Install breakout box. Leave PCM
disconnected.

¢ Use following list to measure resistance No SERVICE shorted circuit.

between appropriate test pins at breakout REMOVE breakout box.

box. RECONNECT all components.

+ DTC P0135=H02S heater (Front RH) RESET PCM to completely clear DTCs.
(heater GND) Test Pin 93 and Test Pins tr After Repair Procedure
24,103,91 and 97. COMPLETE OBD Il Drive Mode.

¢ DTC P0141=H02S heater (Middle) RERUN OBD Test.

(heater GND) Test Pin 95 and Test Pins
24, 103,91 and 97.

« DTC P0147=H02S heater (Rear)
(heater GND) Test Pin 96 and Test Pins
24, 103, 91 and 97.

« DTC P0155=H02S heater (Front LH)
(heater GND) Test Pin 94 and Test Pins
24, 103,91 and 97.

* Is resistance greater than 10,000 ohms?

8 CHECK FOR OPEN HEATED OXYGEN Yes Open or shorted or excessive resistance in heater circuit
SENSOR HEATER GROUND HARNESS in PCM.
CIRCUIT REPLACE PCM.
« Key off. REMOVE breakout box.
« Disconnect suspected sensor. RECONNECT all components.
¢ Install breakout box, PCM disconnected. COMPLETE OBD II Drive Mode.
* Use following list to measure resistance RERUN OBD Test.

between appropriate test pins at breakout
box and heated oxygen sensor heater

ground at vehicle harness connector. No SERVICE open or excessive resistance in heater circuit in
¢ HO2S heater (Front RH)=Test Pin 93 harness.
(heater GND) REMOVE breakout box.
¢ HO2S heater (Middle)=Test Pin 95 RECONNECT all components.
(heater GND) RESET PCM to completely clear DTCs.
¢ HO2S heater (Front LH)=Test Pin 94 &= After Repair Procedure
(heater GND) ) COMPLETE OBD Il Drive Mode.
¢ HO2S heater (Rear)=Test Pin 96 (heater RERUN OBD Test.
GND)

¢ Is resistance less than 4.0 ohms?
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0136 Heated oxygen sensor (Middle) (H02S 12) circuit malfunction
P1137 Lack of heated oxygen sensor (Middle) (H02S 12) switch sensor indicates lean
P1138 Lack of heated oxygen sensor (Middle) (H02S 12) switch sensor indicates rich

« DTC P0136 indicate output voltage of middle heated oxygen sensor is less than some

calibratable functional window.

DESCRIPTION « DTC P1137 and P1138 can only be retrieved during key on engine running (KOER)
self-test when fuel control Is ramped rich and lean and monitored for voltage change on
rear heated oxygen sensor.

[Possible Cause]

¢ Wiring Concerns
* Pinched, shorted, and corroded wiring and pins
* Crossed sensor wires

STEP INSPECTION

1 DTCS P0136 MONITOR MIDDLE HEATED
OXYGEN SENSOR OUTPUT VOLTAGE FOR
ACTIVITY
« Are any of above concerns present?

2 CHECK FOR KOER DTCS P1137 AND
P1138
« Key off.
¢ NGS tester connected.
« Key on.
« Engine at 2,000 rpm for 3 minutes.
¢ Active KOER Self-Test.
¢ Check for DTCs.
« Are DTCs P1137 or P1138 present?

3 CHECK EXHAUST SYSTEM FOR LEAKS

Note

* Any exhaust leaks between engine and
end of warm up three way catalytic
converter may cause DTCs P0136.

« Key off.
* Raise vehicle.
* Inspect following:
« Exhaust flanges for leaks
« Heated oxygen sensor tightening torque
¢ Check for punctures and cracks in three
way catalytic converter and pipes lead-
ing to them
* Are there any exhaust leaks?

Yes

No

Yes

No

Yes

No

« Other Concerns
¢ Exhaust leaks
« Contaminated or damaged sensor

ACTION

SERVICE as necessary.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Continuous Memory DTCs P0136:
Go to next step.

All others:

Go to step 3.

Go to next step.

Fault may be intermittent.

Intermittent poor connection or component malfunction
(SERVICE or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27.

REPLACE or SERVICE as required.
RESET PCM to completely clear DTCs.

r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK HEATED OXYGEN SENSOR Yes
HARNESS CIRCUIT FOR SHORT TO

POWER AND GROUND AND PCM GROUND
(BETWEEN PCM AND H02S GROUND

CIRCUIT)

Key off.

Disconnect NGS tester from data link

connector.

Disconnect PCM. Inspect both ends of

connector for damaged or pushed out pins,

moisture, corrosion and loose pins. Service

as necessary.

Breakout box installed. Leave PCM

disconnected.

Disconnect suspected heated oxygen

sensor.

Measure resistance between heated

oxygen sensor signal Test Pin and PCM

ground Test Pin at breakout box.

Measure resistance between heated

oxygen sensor signal Test Pin and power

and constant voltage Test Pin at breakout

box.

Measure resistance between heated

oxygen sensor signal Test Pin and ground

Test Pin at breakout box.

« Heated oxygen sensor (Middle)=Test
Pin 35

¢ PCM ground=Test Pin 91

e Ground=Test Pins 24 and 103

« Power=Test Pin 71 and 97

« Constant voltage=Test Pin 90

Is resistance greater than 10,000 ohms?

No

CHECK RESISTANCE OF HEATED OXYGEN Yes
SENSOR AND HEATED OXYGEN SENSOR
GROUND CIRCUIT

Key off.

Breakout box installed, PCM disconnected.

Disconnect suspected heated oxygen

sensor.

Measure resistance between heated No

oxygen sensor signal Test Pin at breakout

box and heated oxygen sensor vehicle

harness connector. Record readings.

Measure resistance between PCM ground

Test Pin at breakout box and heated

oxygen sensor PCM ground vehicle

harness connector. Record readings.

* Heated oxygen sensor (Middle)=Test
Pin 35

¢ PCM ground=Test Pin 91

Is resistance reading less than 5.0

ohms?

ACTION

Go to next step.

SERVICE short circuit in harness.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE open circuit in harness.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK HEATED OXYGEN SENSOR

CIRCUIT RESISTANCE

« Key off.

*« PCM connected to vehicle harness.

« Disconnect suspected heated oxygen
sensor connector.

* NGS tester connected.

« Key on, engine off.

« Access correct heated oxygen sensor PID.
« 02S12

Note
« Heated oxygen sensor displayed as
02S12 (Middle) on NGS tester.

« Heated oxygen sensor (Middle)=Test
Pin 35 and 97
* Is voltage greater than 1.5 volts?

CHECK RESISTANCE OF HEATED OXYGEN

SENSOR GROUND CIRCUIT IN PCM

« Key off.

« PCM connected to breakout box. vehicle
harness disconnected from breakout box.

< Measure the resistance between Test Pin
35 (Middle), 60 (Front RH), 61 (Rear), 87
(Front LH) and Test Pin 91 at breakout box.

* Is resistance reading less than 5.0
ohms?

APPLY 12 VOLTS TO SUSPECT HEATED

OXYGEN SENSOR CIRCUIT

« Key off.

* Heated oxygen sensor (middle)
disconnected.

« Jumper power to heated oxygen sensor
signal circuit at vehicle harness connector.

« Key on.

« Access heated oxygen sensor PID and
Monitor.
« 02S12 PID

* Is PID voltage greater than 1.5 volts?

CHECK FOR OVER VOLTAGE ON HEATED

OXYGEN SENSOR CIRCUIT IN PCM

* Keyon.

* PCM connected to vehicle harness.

» Heated oxygen sensor disconnected.

* Inspect both ends of connect for damaged
or pushed out pins, moisture, corrosion,
loose pins, etc. and service as necessary.

¢ Measure voltage between PCM ground
Test Pin at heated oxygen sensor vehicle
harness connector and battery negative
post.

* Measure voltage between heated oxygen
sensor signal Test Pin at heated oxygen
sensor vehicle harness connector and
battery negative post.

* Are voltage readings greater than 1.5
volts?

ACTION

Yes Go to step 9.

No Go to next step.

REMOVE breakout box.
RECONNECT PCM.
Go to next step.

Yes

REPLACE PCM.

REMOVE breakout box.

RECONNECT all components.
o» After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Yes REPLACE heated oxygen sensor.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE PCM.

RECONNECT all components.

RESET PCM to completely clear DTCs.
W After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE PCM.

RECONNECT all components.
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes

No REPLACE heated oxygen sensor.

RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0142
P1143
P1144

DESCRIPTION

[Possible Cause]
¢ Wiring Concerns

Heated oxygen sensor (Rear) (H02S 13) circuit malfunction
Lack of heated oxygen sensor (Rear) (HO02S 13) switch sensor indicates lean
Lack of heated oxygen sensor (Rear) (HO2S 13) switch sensor indicates rich

« DTC P0142 indicate the output voltage of the downstream heated oxygen sensor is less
than some calibratable functional window.

« DTC P1143 and P1144 can only retrieved during key on engine running (KOER) Self-Test
when the fuel control Is ramped rich and lean and monitored for a voltage change on the

rear heated oxygen sensor.

¢ Pinched, shorted, and corroded wiring and pins

¢ Crossed sensor wires

STEP INSPECTION

1 DTCS P0142 MONITOR DOWNSTREAM Yes
HEATED OXYGEN SENSOR OUTPUT
VOLTAGE FOR ACTIVITY.
¢ Are any of the above concerns present?

No

2 CHECK FOR KOER DTCS P1143 AND Yes

P1144
« Key off.

¢ NGS tester connected. No

* Keyon.

« Engine at 2,000 rpm for 3 minutes.
* Activate KOER Self-Test.

¢ Check for DTCs.
e Are DTCs P1143 or

P1144 present?

3 CHECK EXHAUST SYSTEM FOR LEAKS Yes

Note

« Any exhaust leaks between the engine and

the end of three way

catalytic converter

may cause DTCs P0142.

« Key off.
* Raise vehicle.
« Inspect the following:

« Exhaust flanges for leaks No
+ Heated oxygen sensor tightening torque
¢ Check for punctures and cracks in

catalyst and pipes

leading to them.

¢ Are there any exhaust leaks?

« Other Concerns
* Exhaust leaks
« Contaminated or damaged sensor

ACTION

SERVICE as necessary.

RESET PCM to completely clear the DTCs.
r After Repair Procedure

COMPLETE a OBD Il Drive Mode.

RERUN OBD Test.

Continuous Memory DTCs P0156:
Go to next step.

All others:

Go to step 3.

Go to nest step.

Fault may be intermittent.

Intermittent poor connection or component malfunction
(SERVICE or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.

REPLACE or SERVICE as required.

RESET PCM to completely clear the DTCs.
cr After Repair Procedure

COMPLETE a OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK HEATED OXYGEN SENSOR Yes
HARNESS CIRCUIT FOR SHORT TO
POWER AND GROUND OR PCM GROUND
(BETWEEN PCM AND H02S GROUND
CIRCUIT)

« Key off.

« Disconnect NGS tester from DLC.

« Disconnect PCM. Inspect both ends of
connector for damaged or pushed out pins,
moisture, corrosion and loose pins. Service
as necessary.

« Breakout box installed. Leave PCM
disconnected.

« Disconnect suspected heated oxygen No
sensor.

* Measure the resistance between heated
oxygen sensor signal Test Pin and PCM
ground Test Pin at breakout box.

* Measure the resistance between heated
oxygen sensor signal Test Pin and power
and constant voltage Test Pin at breakout
box.

* Measure the resistance between heated
oxygen sensor signal Test Pin and ground
Test Pin at breakout box.
¢ Heated oxygen sensor (Rear)= Test Pin

61
¢ PCM ground=Test Pin 91
¢ Ground=Test Pins 24 and 103
* Power=Test Pin 71 and 97
¢ Constant voltage=Test Pin 90
¢ Is resistance greater than 10,000 ohms?

CHECK RESISTANCE OF HEATED OXYGEN Yes
SENSOR AND HEATED OXYGEN SENSOR
GROUND CIRCUIT

« Key off.

» Breakout box installed, PCM disconnected.

« Disconnect suspected heated oxygen
sensor.

* Measure the resistance between heated
oxygen sensor signal Test Pin at breakout No
box and heated oxygen sensor vehicle
harness connector. Record readings.

¢ Measure resistance between PCM ground
Test Pin at breakout box and heated
oxygen sensor PCM ground circuit at
vehicle harness connector. Record
readings.

« Heated oxygen sensor (Rear)=Test Pin
61
¢ PCM ground=Test Pin 91

* Is resistance reading less than 5.0

ohms?

ACTION

Go to next step.

SERVICE short circuit in harness.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
er After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE open circuit in harness.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK HEATED OXYGEN SENSOR

CIRCUIT RESISTANCE

* Key off.

*« PCM connected to vehicle harness.

¢ Connect suspected heated oxygen sensor
connector.

¢ NGS tester connected.

* Key on, engine off.

* Access correct heated oxygen sensor PID.
¢ 02S13 (Rear)

Note
* Heated oxygen sensor displayed as
02S13 (Rear) on NGS tester.

DTC: P0142, P1143 and P1144 (H02S
(Rear))

Test Pins: 61 and 97

* Is voltage greater than 1.5 volts?

CHECK RESISTANCE OF HEATED OXYGEN

SENSOR GROUND CIRCUIT IN THE PCM

* Key off.

* PCM connected to breakout box. Vehicle
harness disconnected from breakout box.

* Measure resistance between Test Pin 91
and Test Pin 24 and 103 at breakout box.

» Is resistance reading less than 5.0
ohms?

APPLY 12 VOLTS TO SUSPECT HEATED

OXYGEN SENSOR CIRCUIT

« Key off.

« Heated oxygen sensor (Rear)
disconnected.

« Jumper power to heated oxygen sensor
signal circuit at the vehicle harness
connector.

* Key on.

« Access heated oxygen sensor PID and
monitor.

« 02S13 PID
« Is PID voltage greater than 1.5 volts?

CHECK FOR OVER VOLTAGE ON THE
HEATED OXYGEN SENSOR CIRCUIT IN
THE PCM

* Key on.

*« PCM connected to vehicle harness.

« Heated oxygen sensor disconnected.

* Inspect both ends of connect for damaged
or pushed out pins, moisture, corrosion,
loose pins, etc. and service as necessary.

+ Measure the voltage between Test Pin 91
at the heated oxygen sensor vehicle
harness connector and battery negative
post.

* Measure the voltage between heated
oxygen sensor signal Test Pin at the
heated oxygen sensor vehicle harness
connector and battery negative post.

« Are voltage readings greater than 1.5
volts?

ACTION
Yes Go to step 9.

No Go to next step.

Yes REMOVE breakout box.
RECONNECT PCM.
Go to next step.

No REPLACE PCM.
REMOVE breakout box.
RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Yes REPLACE heated oxygen sensor.
RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

No RECONNECT all components.
Go to next step.

REPLACE PCM.

RECONNECT all components.
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes

No REPLACE heated oxygen sensor.
RECONNECT all components.

RESET PCM to completely clear DTCs.
nr After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC PO171 Adaptive fuel control system (RH) too lean

P0172  Adaptive fuel control system (RH) too rich

P0174  Adaptive fuel control system (LH) too lean

P0175  Adaptive fuel control system (LH) too rich

P1130 Lack of heated oxygen sensor (Front RH) (HO2S 11) switch adaptive fuel at limit
P1131 Lack of heated oxygen sensor (Front RH) (HO2S 11) switch sensor indicates too lean
P1132 Lack of heated oxygen sensor (Front RH) (HO02S 11) switch sensor indicates too rich
P1150 Lack of heated oxygen sensor (Front LH) (HO2S 21) switch adaptive fuel at limit
P1151 Lack of heated oxygen sensor (Front LH) (H02S 21) switch sensor indicates too lean
P1152 Lack of heated oxygen sensor (Front LH) (HO2S 21) switch sensor indicates too rich

« DTC PO0171 right bank and DTC P0174 left bank indicate fuel/air ratio is too lean. Fuel trim
system is at rich correction limit.

¢ DTC P0172 right bank and DTC P0175 left bank indicate fuel/air ratio is too rich. Fuel trim
system is at lean correction limit.

« DTCs P1130 right bank and P1150 left bank indicate fuel control system has reached

DESCRIPTION maximum compensation for lean or rich condition and heated oxygen sensor is not

switching.

« DTC P1131 right bank and P1151 left bank indicate fuel/air ratio is correcting rich for an
overly lean condition. Heated oxygen sensor voltage is less than 0.45 volt.

« DTC P1132 right bank and P1152 left bank indicate fuel/air ratio is correcting lean for an
overly lean condition. Heated oxygen sensor voltage is greater than 0.45 volt.

[Possible Cause]

Fuel System Induction System

« Excessive fuel pressure e Air leaks after MAF sensor

« Leaking fuel injector(s) ¢ Vacuum leaks

e Leaking pressure regulator * Restricted air inlet

¢ Low fuel pressure or running out of fuel * Positive crankcase ventilation (PCV) system
« Contaminated fuel Injector(s) « Fuel purge system

* Improperly seated engine oil dipstick

Base Engine

« Oil overfill EGR System

¢« Cam timing ¢ Leaking gasket

¢ Cylinder compression e Stuck open EGR valve
« Exhaust leaks before or near heated oxygen sensor’s « Leaking diaphragm
Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following
warnings before performing fuel system service:

Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.

st 01-14 BEFORE REPAIR PROCEDURE

cr 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 VISUAL CHECKS Yes SERVICE as necessary.
* Check intake air system for leaks, RESET PCM to completely clear DTCs.
obstructions and damage. W After Repair Procedure
* Check air cleaner element and air cleaner COMPLETE OBD Il Drive Mode.
housing for blockage. RERUN OBD Test.

« Verify integrity of PCV system.
* Check for vacuum leaks.
« Are any of above concerns present?

No Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

PERFORM KEY ON ENGINE RUNNING
(KOER) SELF-TEST

Key off.

NGS tester connected.

Disconnect fuel vapor hose from intake
manifold and plug fitting at intake manifold.
Start engine and run at 2000 rpm for 5
minutes and return to idle.

Perform KOER Self-Test.

Are any heated oxygen sensor DTCs

P1127, P1131, P1132, P1151 or P1152
present?

HEATED OXYGEN SENSOR CIRCUIT TEST
(WITH LEAN DTCS)

Key off.

NGS tester connected.

Disconnect suspected heated oxygen
sensor. Inspect for damaged or pushed out
pins, water, corrosion, loose wires. Service
as necessary.

Key on, engine off.

Access correct heated oxygen sensor PID.
« 02511

« 02Ss21

Note

If spark occurs, remove jumper and go to
step 7 (check fuse in heater circuit)

Jumper heated oxygen sensor signal circuit
to heated oxygen sensor Heater power
circuit at heated oxygen sensor vehicle
harness connector.

Is reading 1.30 volts or greater?

CHECK SIGNAL RETURN CIRCUIT FOR
SHORTS AND OPENS

Key off.

Install breakout box. PCM connected.
Measure resistance between heated
oxygen sensor ground terminal at heated
oxygen sensor vehicle harness connector
and ground test pin at breakout box.

Is resistance reading less than 5.0
ohms?

CHECK HEATED OXYGEN SENOSR
SIGNAL RETURN CIRCUIT IN VEHICLE
HARNESS

Breakout box installed. PCM disconnected.
Measure resistance between heated
oxygen sensor ground terminal at heated
oxygen sensor vehicle harness connector
and ground test pin 91 at breakout box.

Is resistance reading less than 5.0
ohms?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

If DTC P1127 is present:

Go to DTC(s) charts PROCEED as required.
DTCs P1131, P1130 or P1151, P1150:

Go to next step.

DTCs P1132, P1130 or P1152, P1150:

Go to step 9.

For Continuous DTCs Only P1130, P1150, P0171,
P0174, P0172 and P0175:

Go to step 12.

If DTC(s) P1132 and/or P1152 are no longer present:
RECONNECT fuel vapor line.

Go to address evaporative emission purge solenoid valve
DTC (P0443).

All others:

Fault that produced DTC is an intermittent.

Check for poor connection or component malfunction
(SERVICE or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27.

CHECK heated oxygen sensor ground circuit.
Go to next step.

An open or short to ground exists in vehicle harness or
PCM.
Go to step 6.

REMOVE breakout box.
Go to step 12.

Go to next step.

REMOVE breakout box.
REPLACE PCM.

COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE open circuit.

REMOVE breakout box.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK RESISTANCE OF HEATED OXYGEN
SENSOR AND HEATED OXYGEN SENSOR
GROUND CIRCUIT

Key off.

Disconnect PCM. Inspect both ends of
connector for bent or pushed out pins,
corrosion or other damage. Service as
necessary.

Install breakout box. Leave PCM
disconnected.

Disconnected suspected heated oxygen
sensor from harness. Inspect both ends of
connector for damaged or pushed out pins,
moisture, corrosion, loose pins. Service as
required.

Measure resistance between suspected
heated oxygen sensor signal Test Pin at
breakout box and heated oxygen sensor
vehicle harness connector. Use pin
assignment below and record reading:

¢ HO02S (Front RH)=Test Pin 60

¢ HO02S (Front LH)=Test Pin 87

¢ HO2S ground=Test Pin 91

Is resistance reading less than 5.0
ohms?

CHECK HEATED OXYGEN SENSOR
CIRCUIT WIRING HARNESS FOR SHORT
TO GROUND

Key off.

Breakout box installed. PCM disconnected.
Heated oxygen sensor disconnected.
Measure resistance between suspected
heated oxygen sensor signal Test Pin and
Test Pins 23, 24, 51, 76, 77, 103 and 91 at
breakout box.

Is each resistance greater than 10,000
ohms?

CHECK HEATED OXYGEN SENSOR FOR
SHORT TO GROUND OR PCM GROUND
(BETWEEN PCM AND H02S GROUND
CIRCUIT)

Key off.

Breakout box installed. PCM disconnected.
Reconnect heated oxygen sensor.
Measure resistance between ground circuit
and PCM ground Test Pins and heated
oxygen sensor signal Test Pin at breakout
box:

¢ HO02S (Front RH) signal=Test Pin 60

¢ HO02S (Front LH) signal=Test Pin 87

¢ Ground=Test Pin 24 and 103

¢ PCM ground=Test Pin 91

Is resistance greater than 10,000 ohms?

HEATED OXYGEN SENSOR CIRCUIT
CHECK (FOR RICH DTCS)

Key off.

Disconnect suspected heated oxygen
sensor. Inspect for damaged or pushed out
pins, corrosion and loose wires. Service as
necessary.

NGS tester connected.

Access suspected heated oxygen sensor
PID(s).

« 02S11 PID

*+ 02521 PID

Is reading 0.2 volt or less?

ACTION

Yes Go to next step.

No SERVICE open circuit.
REMOVE breakout box.
RECONNECT PCM and heated oxygen sensor.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes Go to next step.

No SERVICE short circuit.
REMOVE breakout box.
RECONNECT PCM and heated oxygen sensor.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes REMOVE breakout box.
RECONNECT heated oxygen sensor.
REPLACE PCM.

COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

No REPLACE heated oxygen sensor.
REMOVE breakout box.
RECONNECT PCM.

RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Yes Go to step 11

No Short to power exists.
Go to next step.
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STEP
10

12

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK FOR SHORTS TO VOLTAGE

SOURCE IN HARNESS CIRCUIT

« Key off.

« Disconnect NGS tester from DLC.

« Suspect sensor disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

« Install breakout box. Leave PCM
disconnected.

« Use following list to measure resistance
between appropriate test pins at breakout
box:

« DTC P1130, P1132=H02S (Front RH)
Test Pin 60 and Test Pins 71, 93 and 97.

« DTC P1150, P1152=H02S (Front LH)
Test Pin 87 and Test Pins 71, 94 and 97.
¢ Is resistance greater than 10,000 ohms?

CHECK FOR HEATED OXYGEN SENSOR
SIGNAL SHORTED TO HEATED OXYGEN
SENSOR HEATER CIRCUIT IN SENSOR

« Key off.

« Connect suspected heated oxygen sensor.
* NGS tester connected.

« Key on, engine off.

Note

¢ heated oxygen sensor displayed as 02S11
(Front RH) or 02S21 (Front LH) on NGS
tester.

« Access suspected heated oxygen sensor
PID corresponding to DTCs received.

« Is heated oxygen sensor voltage greater
than 0.45 volt?

CHECK FUEL PRESSURE

« Key off.

« Install fuel pressure gauge.

« Verify vacuum source to fuel pressure
regulator.

e Ifengine will start:

« Start engine and idle. Record fuel pressure.

¢ Increase engine speed to 2,500 rpm and
maintain for one minute. Record fuel
pressure.

« No start:

¢ Cycle key on and off several times. Record
fuel pressure.

¢ Is fuel pressure between 207—301 kPa
{2.1—2.9 kgf/icm2, 30— 45 psi} for all
others?

ACTION

Yes REMOVE breakout box.
REPLACE PCM.
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

No REPLACE heated oxygen sensor.
SERVICE short to power.
REMOVE breakout box.
RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Yes REPLACE heated oxygen sensor.
RECONNECT all components.

RESET PCM to completely clear DTCs.
ef After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

No RECONNECT all components.
Go to next step.

Yes Fuel system is capable of required fuel pressure.
Go to step 22.

No Fuel pressure out of specification.
Go to next step.
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STEP
13

14

15

16

17

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK PRESSURE REGULATOR
CONTROL (PRC) SOLENOID VALVE
POWER CIRCUIT

Symptom Charts have indicated lack of power

during acceleration and/or cruise drive modes.

Possible causes:

« Damaged PRC solenoid valve.

« Damaged Input port or output port
vacuum lines.

« Damaged PRC solenoid valve harness
circuits.

« Damaged PCM.

« Key off.

* PRC solenoid valve disconnected.

« Key on, engine off.

*« Measure voltage between power circuit at
PRC solenoid valve vehicle harness
connector and battery ground.

« Is voltage greater than 10.5 volts?

CHECK PRC SOLENOID VALVE HARNESS

CIRCUIT RESISTANCE

«  Key off.

¢« PRC solenoid valve disconnected.

» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

e Measure resistance between Test Pin 19 at
breakout box and PRC solenoid valve
circuit at solenoid vehicle harness
connector.

* Is resistance less than 5.0 ohms?

CHECK PRC SOLENOID VALVE CIRCUIT

FOR SHORTS TO POWER AND GROUND

« Key off.

¢ PRC solenoid valve disconnected.

¢ Breakout box installed, PCM disconnected.

¢ Disconnect NGS tester from DLC.

¢ Measure resistance between Test Pin 19
and Test Pins 71 and 97 at breakout box.

¢ Measure resistance between Test Pin 19
and Test Pins 24, 77 and 91 at breakout
box.

« Is resistance greater than 10,000 ohms?

CHECK VACUUM LINE: MANIFOLD
VACUUM SOURCE TO PRC SOLENOID
VALVE INPUT PORT

« Key off.

« Disconnect and inspect vacuum line
between manifold vacuum source and PRC
solenoid valve input vacuum port for
blockage, kinks or cracks.

¢ Is vacuum line free of damage?

CHECK VACUUM SIGNAL: MANIFOLD

VACUUM SOURCE TO PRC SOLENOID

VALVE INPUT

« Key off.

« Connect vacuum gauge at unattached end
of vacuum line.

« Start engine while observing vacuum
gauge display.

* Key off.

¢ Was vacuum signal present?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

PRC solenoid valve power circuit is complete.
Go to next step.

PRC solenoid valve power circuit is not complete.
SERVICE open in power harness circuit.
RECONNECT PRC solenoid valve.
RESET PCM to completely clear DTCs.

1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

PRC solenoid valve circuit is complete.
Go to next step.

PRC solenoid valve circuit lacks continuity.

SERVICE open circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

There are no power or ground short circuits to PRC
solenoid valve.
Go to next step.

Power or ground short circuit exists in PRC solenoid valve

harness circuit.

SERVICE short circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Vacuum line is okay.

RECONNECT vacuum line to manifold vacuum, leave
other end of line.

Go to next step.

Vacuum line is damaged.
SERVICE or REPLACE damaged vacuum line.
RESET PCM to completely clear DTCs.
pr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

PRC solenoid valve normally receives manifold vacuum
signal.

REMOVE vacuum gauge.

RECONNECT all components.

Go to next step.

REMOVE vacuum gauge.
RECONNECT all components.
Go to step 38.
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STEP
18

19

20

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK VACUUM LINE: FUEL PRESSURE
REGULATOR TO PRC SOLENOID VALVE
OUTPUT PORT

« Key off.

« Disconnect and inspect vacuum line
between fuel pressure regulator and PRC
solenoid valve output vacuum port for
blockage, kinks or cracks.

e Isvacuum line free of damage?

CHECK FOR PRC SOLENOID VALVE -

VALVE STUCK CLOSED

« Key off.

« Breakout box installed, PCM connected.

« Disconnect vacuum line from PRC solenoid
valve to fuel pressure regulator at fuel
pressure regulator. Install vacuum gauge at
unattached end of vacuum line.

¢ Disconnect vacuum line from intake
manifold vacuum to PRC solenoid valve at
manifold vacuum source.

Note

* PRC solenoid valve contains normally
open valve. If solenoid is not energized
while vacuum is applied at input port,
vacuum signal will normally be allowed to
pass.

¢ Install vacuum pump at Input port of PRC

{-202------ 247 mmHg, -8 ------ 10 inHg} of
vacuum to PRC solenoid valve while
observing vacuum gauge.

- Isvacuum signal indicated by vacuum
gauge?

CHECK FOR PRC SOLENOID VALVE

STUCK OPEN

« Key off.

« Breakout box installed. PCM connected.

« Installed vacuum gauge at output port of
PRC solenoid valve.

¢ Vacuum pump installed at input port of
PRC solenoid valve.

e Apply-27------ 33 kPa {-203------ 247 mmHg,
-8 - 10 inHg} of vacuum to PRC solenoid
valve input port.

« Key on.

* Momentarily jumper Test Pin 19 to Test Pin
103 at breakout box and observe vacuum
gauge.

Note

¢« PRC solenoid valve contains normally
open valve. If solenoid is energized while
vacuum is applied at input port, vacuum
signal will normally not be allowed to pass
because solenoid valve will be closed.

« Key off.

¢ Did vacuum gauge reading drop from
-27 - 33 kPa {-203------ 247 mmHg, -8 —
-10 InHg} to 0------ 3.3 kPa {0------ 25
mmHg, 0------ 1 InHg} when Pin 19 was
jumpered to Pin 103?

Yes

No

Yes

No

Yes

No

ACTION

Vacuum line is okay.
RECONNECT vacuum line.
Go to next step.

Vacuum line is damaged.
SERVICE or REPLACE damaged vacuum line.
RESET PCM to completely clear DTCs.
VI After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

PRC solenoid valve is not stuck closed.
Go to next step.

PRC solenoid valve is stuck closed.

REPLACE damaged PRC solenoid valve.

REMOVE vacuum gauge and pump.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

PRC solenoid valve is not stuck open.
REMOVE vacuum gauge and pump.
RECONNECT all components.

Go to next step.

PRC solenoid valve is stuck open.

REPLACE damaged PRC solenoid valve.

REMOVE vacuum gauge and pump.

RECONNECT all components.

RESET PCM to completely clear DTCs.
et After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.
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STEP
21

22

23

24

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK PCM CONTROL OF PRC
SOLENOID VALVE
* Key off.
* Breakout box Installed, PCM connected.
« Install digital multimeter between Test Pin
19 and Test Pin 71 of breakout box.
* Record digital multimeter readings under
following conditions:
« Key on, engine off.
« Engine crank.
¢ Engine running (More than 10 seconds
after start-up).

Yes

No

Note

*« PRC solenoid valve should only be
energized during engine crank for previous
conditions.

* Is voltage reading between Pin 19 and
Pin 71 10—12 V during engine crank and
0—2 V during other conditions?

CHECK SYSTEM ABILITY TO HOLD FUEL

PRESSURE

« Install fuel pressure gauge Installed.

» Cycle key on and off several times.

» Verify there are no external leaks (Service
as necessary)

* Does fuel pressure remain within 34 kPa
{0.35 kgf/cm2, 5 psi} of highest reading
after one minute?

Yes

No

CHECK FUEL PRESSURE LEAKDOWN Yes
¢ Observe all Warnings, Cautions and Notes.
¢ Install fuel pressure tester.

* Connect NGS tester.

« Key on, engine off.

« Access Output Test Mode and active fuel
pump to obtain maximum fuel pressure.

¢ Exit Output Test Mode. Key off.

« Verify fuel pressure remains within 34 kPa
{35 kgf/lcm2, 5 psi} of maximum pressure
for 1 minute after turning pump off.

¢ Does fuel pressure remain within 34 kPa
{0.35 kgf/lcm2, 5 psi}?

CHECK PRESSURE REGULATOR
DIAPHRAGM
* Key off.
« Install fuel pressure tester.
« Start and run engine for 10 seconds.
« Key off. Wait 10 seconds. No
« Start and run engine for 10 seconds.
« Key off. Remove vacuum hose from fuel
pressure regulator.
¢ Inspect for fuel In vacuum hose or regulator
port.
¢ Is vacuum hose and regulator port free
of fuel?

No

Yes

ACTION

PCM is properly controlling PRC solenoid valve.
REMOVE breakout box.
CHECK and REPLACE pressure regulator.

PCM is not properly controlling PRC solenoid valve.
REMOVE breakout box.

REPLACE PCM.

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

For Continuous DTCs P1130, P1150, P0171, P0172,
P0174 and P0175:

Go to step 31.

For No Starts:

Go to step 32.

For Fuel Control DTCs displayed with misfire DTCs:
Go to step 33.

All other DTCs:

Go to step 34.

Excessive pressure loss.
Go to next step.

Go to step 25.

Go to next step.

Go to step 28.

REPLACE fuel pressure regulator.
RESET PCM to completely clear DTCs.

tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP
25

26

27

28

29

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK FUEL PRESSURE, ENGINE

RUNNING

« Key off.

¢ Install fuel pressure tester.

« Disconnect vacuum hose at fuel pressure
regulator and plug It.

« Drive vehicle with heavy accelerations
while observing fuel pressure gauge
reading.

« Does fuel pressure reading hold steady
within 21 kPa {0.21 kgf/cm2, 3 psi}
during test?

CHECK FUEL PRESSURE REGULATOR

RESPONSE TO VACUUM

* Key off.

* Install fuel pressure tester.

* Install vacuum gauge to intake manifold.

« Start engine and observe both gauges.

» Accelerate and decelerate engine speed to
vary vacuum gauge reading.

» Does fuel pressure gauge reading
increase as vacuum gauge reading
decreases, or decrease as vacuum
gauge reading increases?

CHECK VACUUM SUPPLY

* Key off.

¢ Install fuel pressure tester.

« Disconnect vacuum hose at fuel pressure
regulator and plug it.

¢ Install hand held vacuum pump to fuel
pressure regulator.

¢ Start engine and let run at idle.

* Observe fuel pressure while applying
vacuum.

« Does fuel pressure change as vacuum
changes?

CHECK FUEL INJECTOR LEAKAGE AND

FLOW

« Verify that flow rate for each fuel injector is
within specification using SST (49 E018
9A0).

e Isflow rate for each injector within
specification?

CHECK VOLTAGE AT FUEL PUMP VEHICLE

HARNESS CONNECTOR

* Key off.

« Disconnect fuel pump harness connector at
fuel pump. Inspect for damaged or pushed
out pins, corrosion and loose wires. Service
as necessary.

« Key on, engine off.

¢ Connect digital multimeter between fuel
pump power circuit and fuel pump ground
circuit at fuel pump vehicle harness
connector.

« Enter Output Test Mode and active pump
circuit. Record reading.

< Isvoltage greater than 10.5 volts?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

UNPLUG vacuum hose and RECONNECT to fuel
pressure regulator.
Go to next step.

Go to step 29.

REMOVE vacuum gauge and fuel pressure tester.
Concern is elsewhere.
tr ENGINE SYMPTOM TROUBLESHOOTING for
further direction.

Go to next step.

SERVICE vacuum system.

UNPLUG vacuum hose and RECONNECT to pressure
regulator.

RECHECK fuel pressure.

REPLACE fuel pressure regulator.
RECHECK fuel pressure.

VERIFY for other leaks.

If none are found,

REPLACE fuel pump module.
RECHECK fuel pressure.

REPLACE damaged fuel injector.
RECONNECT all components.
RECHECK fuel pressure.

EXIT Output Test Mode.
RECONNECT fuel pump harness connector.
Go to next step.

CHECK ground and power circuit.
SERVICE as necessary.
RECHECK fuel pressure.
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STEP
30

31

32

33

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK SUPPLY FUEL LINE FOR
RESTRICTIONS

Key off.

Observe Warnings, Cautions and Notes at
beginning of this Pinpoint Test.

Disconnect supply fuel line at fuel rail and
at fuel pump.

Inspect supply line for blockage, kinks or
pinching.

Apply 21—34 kPa {0.21—0.35 kgf/cm2,
3—5 psi} regulated shop air to supply line
at fuel rail side supply line.

Does air flow freely through supply line?

CHECK SYSTEM ABILITY TO HOLD FUEL
PRESSURE WITH KEY ON

Install fuel pressure gauge.

Cycle key on then off several times.

Turn key on and engine off, monitor fuel
pressure gauge.

Does fuel pressure remain within 34 kPa
{0.35 kgf/cm2, 5 psi} of highest reading
after 10 seconds?

CHECK ABILITY OF FUEL INJECTOR(S) TO
DELIVER FUEL

Pressure gauge installed.

Cycle key three times.

Monitor pressure gauge while cranking
engine for at least five seconds.

Was there pressure drop greater than 34
kPa {0.35 kgf/cm2, 5 psi} while cranking
engine?

CHECK RESISTANCE OF FUEL
INJECTOR(S) AND HARNESS

Key off.

Note

This erases Continuous Memory DTCs

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

Install breakout box. Leave PCM
disconnected.

Note

If misfire DTCs are displayed with fuel
control DTCs, use misfire DTCs to
determine fuel injector circuits requiring
testing.

Measure resistance between suspect fuel
injector Test PIn(s) and Test Pin 71/97 at
breakout box using chart below.

Cylinder Test Cylinder Test

Number pin Number pin
1 75 4 100
2 101 5 73
3 74 6 99

WEUL01WHK

Is resistance between 12.0—16.0 ohms?

ACTION

Yes Air flows freely.
REPLACE fuel pump.
RECHECK fuel pressure.

No SERVICE cause of restriction.
RECHECK fuel pressure.

Yes For Continuous DTCs P1130, P1150, P0171 and P0174:
Go to step 33.

No For DTCs P0172 and P0175:
Go to step 35.

Yes EEC-V system is not cause of no start.
REMOVE fuel pressure gauge.
Sr ENGINE SYMPTOM TROUBLESHOOTING [KL] for
future diagnosis.

No REMOVE fuel pressure gauge.
Go to next step.

Yes Fuel injector and harness resistance is okay.
Go to step 36.

No Go to next step.
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STEP
34

35

36

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK RESISTANCE OF FUEL INJECTOR

HARNESS

* Key off.

« Breakout box installed. PCM disconnected.

« Disconnect fuel injector harness connector
at suspected fuel injector.

* Measure resistance between Test Pin
71/97 at breakout box and power circuit pin
at suspected fuel injector harness
connector.

* Measure resistance between fuel Injector
Test PIn(s) at breakout box and Fuel
Injector Signal Pin at fuel injector
connector. (Refer to step 33 for Injector Pin
location.)

* Is each resistance less than 5.0 ohms?

CHECK FUEL INJECTOR HARNESS
CIRCUIT FOR SHORT TO POWER OR
GROUND

* Key off.

» Breakout box installed. PCM disconnected.

« Disconnect suspected fuel injector
harness.

* Measure resistance between fuel injector
Test Pin(s) (refer to step 33) and Test Pin(s)
71 or 97, 24 and 103 at breakout box.

« Measure resistance between Fuel injector
Test Pin(s) at breakout box and chassis
ground.

« Is each resistance greater than 10,000

ohms?
CHECK INJECTOR DRIVER SIGNAL

Note
This test requires standard 12 volt test
lamp.

Key off.

Install breakout box.

Connect test lamp between Test Pin 71/97
and suspected fuel Injector Test Pin(s).

Cylinder Test Cylinder Test
Number pin Number pin
1 75 4 100
2 101 5 73
3 74 6 99
W6U101WKP
Note

« At idle properly operating system will cause
dim glow on test lamp.

« Crank or start engine.
¢ Does test lamp have dim glow while

cranking or running engine?

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE open harness circuit.

REMOVE breakout box.

RECONNECT PCM and fuel injector(s).

RESET PCM to completely clear DTCs.
ET After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE short circuit.

REMOVE breakout box.

RECONNECT PCM and all fuel injector(s).

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REMOVE breakout box.
RECONNECT PCM.
Go to next step.

No light and/or Continuous bright light.
REPLACE PCM

REMOVE breakout box.

COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

37 FLOW TEST FUEL INJECTOR(S)

Is leakage and flow within specification?

38 INSPECT INDUCTION SYSTEM FOR AIR
LEAKS

Inspect following areas for signs of air

leaks:

¢ Inlet tube(s) from air cleaner to throttle
body.

* Gaskets which seal upper and lower
intake manifold.

* Vacuum hoses and lines for cranks and
proper connections.

« Positive crankcase ventilation (PCV)
system.

Are there any sings of leaks or damage?

39 CHECK CYLINDER COMPRESSION

Note

Use Misfire DTC(s) displayed on prior DTC
retrieval to determine which cylinder to
perform compression.

Check cylinder compression.

tr01-10B COMPRESSION INSPECTION
[KL]

Are cylinder compression readings

within specification?

ACTION

Yes DTCs P0171, PO174, P1130, P1131, P1150and P1151:
Go to next step.
DTCs P0172 and P0175:
Fault that produced DTC is an intermittent.
Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27
with following data:
SHRTFT1, SHRTFT2, LONGFT1, LONGFT2 PIDs and list
of possible causes.
For DTCs P1132and P1152:
Go to step 41.

No REPLACE fuel injector.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes SERVICE as necessary.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

No CONTINUOUS DTCs P0171, P0174, P1130 or P1150:
Fault that produced DTC is an intermittent.
Go to SYMPTOM TROUBLESHOOTING No. 27 with
following data:
SHORTFT1, SHORTFT2, LONGFT1, LONGFT2, 02S-11
and 02S-21 PIDs and list of possible causes.
DTCs P1131 and P1130 or P1151 and P1150:
Go to next step.

Yes For DTCs P1131, P1130, P1151 and P1150:
Go to next step.
For DTCs P1132 and P1152:
Go to step 41.
Misfire DTCs displayed with fuel control DTCs:
Go to appropriate misfire monitor DTC.

No SERVICE as necessary.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP
40

41

42

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK HEATED OXYGEN SENSOR
ABILITY TO GENERATE VOLTAGE
GREATER THAN 0.5 VOLT

Yes

Note
« Any vacuum or air leaks can cause DTCs
P1131, P1151, P1130 and P1150.

Possible causes:

» Leaking vacuum actuators.

» Engine sealing (Intake and IAC).

* EGR system (valve).

¢ PCV system (hose and valve).

» Unmetered air leaks between throttle
body and MAF sensor component.

» Silicone contaminated heated oxygen No
sensor.

* Key off.

« Inspect heated oxygen sensor harness for
chafing, burned out wires or other damage
and service as necessary.

« Disconnect suspected heated oxygen
sensor from vehicle harness.

» Connect digital multimeter to heated
oxygen sensor signal and heated oxygen
sensor ground or heated oxygen sensor
ground at sensor connector.

¢ Run engine at 2,000 rpm for three minutes.

* Rerun key on engine running (KOER)
Self-Test and monitor heated oxygen
sensor voltage.

* Is voltage greater than 0.5 volt during or
at end of Self-Test?

ATTEMPT TO GENERATE DTCS P1131 AND
P1151
* Key off. No
» Disconnect heated oxygen sensor.
* Jumper heated oxygen sensor Signal at
heated oxygen sensor harness vehicle
connector to battery negative post.
« Activate KOER Self-Test.
¢ Are DTCs P1131 or P1151 present?

Yes

HEATED OXYGEN SENSOR CHECK Yes
«  Key off.
« Disconnect suspected heated oxygen
sensor.
¢ Connect digital multimeter to heated
oxygen sensor signal circuit and heated No

oxygen sensor ground circuit at sensor
connector.

« Disconnect vacuum hose from vacuum
tree.

¢ Start engine and run at 2000 rpm.

« Does voltage reading indicate less than
0.4 volt within 30 seconds?

ACTION
Go to step 43.

REPLACE heated oxygen sensor.
RESET PCM to completely clear DTCs.

1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

REMOVE jumper.
Go to next step.

REMOVE jumper.

RECONNECT heated oxygen sensor.

DISCONNECT PCM.

INSPECT both ends of connector for damaged or pushed
out pins, moisture, corrosion, loose pins and SERVICE as
necessary.

If okay, REPLACE PCM.

RERUN KOER Self-test.

RECONNECT vacuum hose and heated oxygen sensor.
Go to next step.

REPLACE heated oxygen sensor.

RECONNECT vacuum hose.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP
43

44

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

MONITOR HEATED OXYGEN SENSOR (PID)
FOR PROPER SWITCHING

« Key on, engine running.

« Engine at operating temperature.

*« Connect NGS tester.

Yes

Note

« Heated oxygen sensor PID displayed as
02S11 (Front RH) or 02S21 (Front LH) on
NGS tester.

« Access suspect heated oxygen sensor.

« 02511

« 02521 No
* Monitor PID while wiggling, bending, and

shaking small sections of harness from

PCM to heated oxygen sensor.
» Did heated oxygen sensor voltage stay

high (greater than 0.45 volt) or low (less

than 0.45 volt)?

TEST DRIVE WHILE MONITORING HEATED Yes
OXYGEN SENSOR PID FOR PROPER
SWITCHING

Note
» This test step requires an observer to
monitor PID for proper operation.

* NGS tester connected. No
« While observer views heated oxygen

sensor PID, test drive vehicle under

different road conditions in an attempt to

simulate original fault.
« Does heated oxygen sensor appear to

switch properly?

ACTION

ISOLATE cause of lack of heated oxygen sensor
switching Service harness or connector.
RESET PCM to completely clear DTCs.
% After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

UNABLE to duplicate fault.

RESET PCM to completely clear DTCs.
t After Repair Procedure

Testing complete at this time.

REPLACE heated oxygen sensor.
RESET PCM to completely clear DTCs.

x r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

KOEO P0230 Fuel pump circuit malfunction
DTC
DESCRIPTION « DTC P0230 indicates fuel pump circuit failure
[Possible Cause]
« Damaged fuel pump relay * Open or shorted circuit
« Damaged PCM
STEP INSPECTION ACTION
1 CHECK FOR POWER TO FUEL PUMP Yes Go to next step.
RELAY

« Disconnect fuel pump relay.

« Key on, engine off.

* Measure voltage between power circuit at
fuel pump relay vehicle harness connector
and chassis ground.

« Is voltage greater than 10.5 volts?

No SERVICE open in power circuit between ignition switch
and fuel pump relay.
RECONNECT fuel pump relay.
RERUN OBD Test.

2 CHECK FUEL PUMP RELAY Yes Go to next step.
* Isfuel pump relay okay? No REPLACE fuel pump relay.
RERUN OBD Test.
3 CHECK FUEL PUMP CIRCUIT FOR SHORT Yes Go to next step.
TO POWER
« Key off.

¢ Disconnect fuel pump relay.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,

etc. Service as necessary. No SERVICE short to power.
¢ Install breakout box. Leave PCM REMOVE breakout box.
disconnected. RECONNECT all components.
* Key on, engine off. RERUN OBD Test.

¢ Measure voltage between appropriate Test
Pin at breakout box and chassis ground.
¢ With immobilizer system=Test Pin 70
*  Without Immobilizer system=Test Pin 80
¢ Is voltage less than 1.0 volt?

4 CHECK FUEL PUMP CIRCUIT FOR SHORT Yes Go to next step.

TO GROUND

« Key off.

¢ Disconnect NGS tester from DLC.

. Breakout box installed. PCM disconnected. No SERVICE short circuit.

« Disconnect fuel pump relay. REMOVE breakout box.

. Measure resistance between Test Pin 80 RECONNECT all components.
and Test Pins 51 or 103 and 91 at breakout RERUN OBD Test.
box.

* Is resistance greater than 10,000 ohms?

5 CHECK FUEL PUMP CIRCUIT CONTINUITY Yes REPLACE PCM.

* Key off. RECONNECT all components.
« Breakout box installed, PCM disconnected. RERUN OBD Test.
« Disconnect fuel pump relay. S
« Measure resistance between Fuel Pump No SERVICE open circuit.
circuit at fuel pump relay vehicle harness REMOVE breakout box.
connector and Test Pin 80 at breakout box. RECONNECT all components.
+ Is resistance less than 5.0 ohms? RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0300 Random misfire detected
P0301 Cylinder No. 1 misfire detected
P0302 Cylinder No. 2 misfire detected
P0303 Cylinder No. 3 misfire detected
P0304  Cylinder No. 4 misfire detected
P0305 Cylinder No. 5 misfire detected
P0306 Cylinder No. 6 misfire detected

« DTC P0300 indicates multiple cylinders misfiring, or cannot identify cylinder due to
DESCRIPTION Camshaft Position sensor failure
« DTC P0301, P0302, P0303, P0304, P0305 or P0306 indicates specific cylinder misfiring

[Possible Cause]

¢ Ignition system « Purge solenoid valve
* Fuel injection * Base engine
* Fuel pressure ¢ Running out of fuel

« Evaporative emission system

Warnin

FoIIowi%g troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

* Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete "BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.

0- 01-14 BEFORE REPAIR PROCEDURE
cr 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 CHECK POSSIBLE CAUSES TO MISFIRE Yes OBD Il system okay.
RESET PCM to completely clear DTCs.
Note cr After Repair Procedure
¢ Running out of fuel may turn on MIL and RETURN vehicle to customer.
possibly store Continuous Misfire DTC.
. No Go to next step.
* Has vehicle recently run out of fuel?

2 CHECK FOR OTHER NON-MISFIRE Yes ADDRESS next Continuous DTC.
CONTINUOUS MEMORY DTCS DISREGARD Misfire DTC at this time.
Check for other non-misfire Continuous Go to DTC charts and PROCEED as required.
Memory DTCs which could cause Misfire
DTC.

Possible causes:
« CMP sensor
« Ignition coil primary circuit No Go to next step.
¢« Knock sensor
¢ Are other non-misfire Continuous
Memory DTCs present?

3 CHECK FOR ON-DEMAND SELF-TEST Yes Go to DTC charts and PROCEED as required.
DTCS
Note
* Check for any Key On Engine Off (KOEO) )
DTCs, which could cause Misfire DTC. No CHECK spark plugs and secondary wires.

If okay, go to next step.

¢ Perform KOEO self-test.
e Are any KOEO DTCs displayed on NGS

tester?
4  CHECK FOR OTHER KEY ON ENGINE Yes If DTCs P1131, P1151 are present:
RUNNING (KOER) DTCS Go to next step.
All others:

Note Go to DTC charts and PROCEED as required.
¢ Check for any KOER DTCs which could

cause misfire DTCs.

No Go to next step.

« Are any KOER DTCs displayed on NGS
tester?
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TROUBLESHOOTING [ENGINE CONTROL KL]

STEP INSPECTION ACTION
CHECK RESISTANCE OF INJECTOR(S) Yes Fuel injector and harness resistance is okay.
AND HARNESS Go to next step.
« Key off.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires etc.

Service as necessary. o
. Install breakout box. Leave PCM No Go to step 35 of pinpoint test for DTC P0171, P0172,

P0174, P0175, P1130, P1131, P1132, P1150, P1151,
P1152 step 35 to diagnose fuel injectors.

disconnected.

* Measure resistance between suspect fuel
injector test pin and Test Pin 71 or 97 at
breakout box.

¢ Is resistance between 12.0—16.0 ohms?

CHECK INJECTOR DRIVER SIGNAL Yes Go to next step.

Note

* Requires standard 12 volt test lamp.
Properly operating system will show a dim
glow on Test Lamp.

* Key off.

« Breakout box installed.

¢« Connect PCM to breakout box.

¢« Connect Test Lamp between Test Pin 71 or
97 and suspect injector test pin.

Cylinder Test Cylinder Test

Number pin Number pin
1 75 4 100
2 101 5 73 No No light or bright light.
3 74 6 99 REPLACE PCM.

REMOVE breakout box.
W6U101WKQ COMPLETE OBD Il Drive Mode.

. RERUN OBD Test.
« Start engine.

* Does test lamp emit dim glow while
engine is running?

CHECK FUEL PRESSURE Yes Go to next step.
* Key off.
« Install fuel pressure gauge.
e Start and run engine at idle. Record fuel
pressure.
* Increase engine speed to 2,500 rpm and No CHECK fuel system.
maintain for one minute. Note and compare
fuel pressure.
¢ Is fuel pressure between 210—310 kPa
{2.1—3.1 kgf/lcm2, 31—46 psi}?

CHECK ABILITY OF FUEL SYSTEM TO Yes Go to next step.

HOLD FUEL PRESSURE

« Start and run engine at idle. Note fuel
pressure.

* Increase engine speed to 2,500 rpm and
maintain for one minute.

* Visually check for fuel leaking at injector
O-ring, fuel pressure regulator and fuel
lines to fuel charging component. Service
as necessary.

* Turn engine off.

« Key on, engine off.

« Does fuel pressure remain at
specification within 16.5 kPa {0.16
kgf/lcm2, 5 psi} for 60 seconds?

No CHECK Fuel Delivery System is at fault.
pr 01-14 FUEL INJECTOR INSPECTION, Fuel
Leakage Test
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STEP

10

12

13

14

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION
CHECK FUEL INJECTOR FOR FLOW AND Yes
LEAKAGE
« Verify that flow rate for each fuel injector is
within specification using SST (49 L018
No
901).
« Is flow rate for each fuel injector within
specification?
CHECK VACUUM SYSTEM Yes

« Inspect all vacuum lines for damage, such No
as pinched lines, cracks, proper routing
and component.

¢ Isvehicle vacuum system okay?

CHECK EVAPORATIVE EMISSION SYSTEM

Misfire Monitor can be influenced by

Evaporative Emission System. Steps 11-14

will diagnose Evaporative emission system.

* Check charcoal canister for fuel saturation.

¢ Isthere an excess amount of liquid fuel
present in charcoal canister. No

CHECK VACUUM IN EVAPORATIVE Yes
EMISSION SYSTEM
« Check for blockage/restriction or cut hoses
between engine vacuum port and charcoal
canister.
« Check for blockage in fuel tank vent
system. No
* Isthere fault indicated?

Yes

CHECK PURGE SOLENOID VALVE

This step will verify mechanical integrity of

purge solenoid valve. Solenoid and circuit

have been checked electrically and reported

during key on engine off (KOEO) Self-Test.

« Key off.

« Disconnect purge solenoid valve.

« Connect 12 volt DC power source to
solenoid.

Yes

Caution No
¢« Must be observed for proper pin
orientation.

« Connect positive power source to power
circuit and negative lead to purge solenoid
valve circuit at purge solenoid valve
harness connector.

* Apply 53 kPa {407 mmHg, 16 inHg) of
vacuum to manifold side of purge solenoid
valve. Apply power source.

« Does solenoid open and pass air freely?

CHECK FOR BASE ENGINE CONCERNS
Purpose of this step is to determine if there
are any Base Engine concerns that may have
caused Misfire DTC or drive concern.
Perform following tests in order to evaluate
Base Engine integrity.
« Perfom an Engine Compression test.
« Perform Dynamic Valve train analysis. No
« Check Positive Crankcase Ventilation

System.
» Check possible leakage points.

p- 01—40B COMPRESSION INSPECTION

[KL]

e is any service required?

Yes

ACTION

Fuel delivery system Is not likely to have caused Misfire
DTC.
Go to next step.

REPLACE or CLEAN inoperative fuel injector(s) as
required.
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE vacuum system.

RESET PCM to completely clear DTCs.
ty After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE charcoal canister.

RESET PCM to completely clear DTCs.
ty After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE damaged vacuum hoses, or REMOVE
blockage/restrictions.
RESET PCM to completely clear DTCs.
ty After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

Evaporative system is functioning properly.
Go to next step for base engine concerns.

REPLACE purge solenoid valve.
RESET PCM to completely clear DTCs.

Tty After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE as necessary.

RESET PCM to completely clear DTCs.
mr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Cause of Misfire DTC is intermittent and diagnosis will be
in Ignition System.
Check intermittent poor connection or component
malfunction (SERVICE or REPLACE as necessary),

or 01-18 IGNITION SYSTEM INSPECTION
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0320 Ignition engine speed input circuit malfunction
DESCRIPTION « Two succeslve Profile Ignition Pickup (PIP) pulses occurred resulting in an engine miss fire
or stall
[Possible Cause]
* Loose wires/connectors * On-board transmitter (2-way radio)
» Arcing secondary ignition components
STEP INSPECTION ACTION
1 CHECK FOLLOWING COMPONENTS Yes SERVICE as necessary.
* Loose wires/connectors. RERUN OBD Test.
« Arcing secondary ignition components No For No starts:
(coil, wires, plugs, etc.). _ Go to ENGINE SYMPTOM TROUBLESHOOTING No.5.
¢ On-board transmitter (2-way radio). For Intermittent faults:
* Are any of above present? Verify all Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.
2-way radio installation instructions All others:
regarding routing of antenna and power Loss of PIF.’
lead. REPLACE PCM.
DTC P0325  Knock sensor circuit malfunction
CODE No. P0325
DESCRIPTION » DTC P0325 indicates spark knock system failed.
[Possible Cause]
« PCM not receiving signal at high altitude » Damaged knock sensor
¢ Open or short in harness » Damaged PCM
STEP INSPECTION ACTION
1 CHECK KNOCK SENSOR VOLTAGE Yes Go to next step.
« Key off.
« Disconnect PCM. Inspect for damage or
pushed out pins, corrosion and loose wires. No Less than 2.2 volts:
Service as necessary. Go to step 4.
* Install breakout box. Greater than 2.6 volts:
« Key on, engine running. Go to step 6.

*« Read DC voltage between terminal 57 and
77 or 103 at breakout box.
« Isreading between 2.2 and 2.6 volts?

2 CHECK FOR INTERMITTENT CIRCUIT Yes Isolate fault and service as required.
FAULT Reconnect PCM.
« Key on. RESET PCM to completely clear DTCs.
« While viewing voltmeter, grasp vehicle u° After Repair Procedure
harness as close to knock sensor as COMPLETE OBD Il Drive Mode.
possible. Shake and bend small section of RERUN OBD Test.

harness from knock sensor to PCM.
« Tap PCM and knock sensor connectors If

possible. No Go to next step.
e Is knock sensor reading changing?
3 CHECK FOR VOLTAGE INCREASE Yes Replace PCM.
« Key off. Reconnect all components.
« PCM disconnected. RESET PCM to completely clear DTCs.
e Connect NGS tester. 1r After Repair Procedure
« Startand run engine. COMPLETE OBD Il Drive Mode.
« Monitor voltage on AC setting at idle and at RERUN OBD Test.
3,000 rpm between suspect knock sensor
and ground. No Go to next step.

» Does AC voltage reading increase?
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION
CHECK RESISTANCE OF KNOCK SENSOR
CIRCUIT
* Key off.

Breakout box installed. PCM disconnected.
Disconnect knock sensor.

Measure resistance of knock sensor signal
circuit between Test Pin 57 at breakout box
and same signal pin at vehicle harness
connector.

Where applicable, measure resistance
between Test Pin 24 at breakout box and
shield pin at vehicle harness connector.

Is resistance less than 5.0 ohms?

CHECK KNOCK SENSOR CIRCUIT SHORT
TO GROUND

Key off.

Breakout box installed. PCM disconnected.
Knock sensor disconnected.

Measure resistance between Test Pin 57
and Test Pins 77 or 103 at breakout box
and chassis ground.

Is resistance greater than 10,000 ohms?

CHECK KNOCK SENSOR CIRCUIT SHORT
TO POWER

Key off.

Breakout box installed. PCM disconnected.
Knock sensor disconnected.

Key on, engine off.

Measure voltage between Test Pin 57 and
Test Pins 77 or 103 at breakout box.

Is voltage less than 0.5 volts?

CHECK RESISTANCE OF KNOCK SENSOR

Key off.

Disconnected PCM from breakout box.
Knock sensor connected.

Measure resistance between Test Pin 57
and ground at breakout box.

Is resistance greater than 5.11
megaohm?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

Sen/ice open circuit.

Reconnect all components.

RESET PCM to completely clear DTCs.
p- After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Replace knock sensor.

Reconnect all components.

RESET PCM to completely clear DTCs.
Cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Service short circuit.

Reconnect all components.

RESET PCM to completely clear DTCs.
ip- After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Replace PCM.

Reconnect all components.

RESET PCM to completely clear DTCs.
E7- After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Service short to ground.

Reconnect all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Replace knock sensor.

Reconnect all components.

RESET PCM to completely clear DTCs.
it After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Replace PCM.

Reconnect all components.

RESET PCM to completely clear DTCs.
nr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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DTC

DESCRIPTION .

TROUBLESHOOTING [ENGINE CONTROL KL]

P0340

[Possible Cause]

¢« CMP sensor circuit open

¢ CMP sensor circuit shorted to ground
« CMP sensor circuit shorted to power
¢ CMP sensor ground open

STEP
1

INSPECTION

START ENGINE

Start engine.
Will engine start?

CLEAR AND ATTEMPT TO RE-GENERATE
DTC P0340

RESET PCM to completely clear DTCs.
trAfter Repair Procedure

COMPLETE OBD Il Drive Mode.

Start engine.

Increase rpm to greater than 1,500 rpm for
10 seconds. Repeat two times.

Key off.

Retrieve all Continuous Memory DTCs.

Is DTC P0340 present?

CHECK POWER CIRCUIT TO CMP SENSOR

Key off.

Disconnect CMP sensor vehicle harness
connector.

Key on, engine off.

Measure voltage between power circuit at
CMP sensor vehicle harness connector
and battery negative post.

Is voltage greater than 10.5 volts?

CHECK GROUND CIRCUIT TO CMP
SENSOR

Key off.

CMP sensor disconnected.

Measure resistance between ground circuit
at CMP sensor vehicle harness connector
and battery negative post.

Is resistance less than 5.0 ohms?

CHECK CONTINUITY TO PCM

Key off.

CMP sensor disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box.

Measure resistance between signal circuit
at CMP sensor vehicle harness connector
and Test Pin 85 and 8 at breakout box.
Are resistance measurements less than
5.0 ohms?

CHECK CMP SIGNAL CIRCUIT FOR SHORT
TO POWER

Key off.

CMP sensor disconnected.

Breakout box installed.

Key on, engine off.

Measure voltage between Test Pin 85 and
Test Pins 51 and 103 at breakout box.

Is voltage less than 1.0 volt?

Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Camshaft position (CMP) sensor circuit malfunction
DTC P0340 indicates that self-test has detected CMP sensor circuit failure

« CMP sensor power circuit open
« Damaged CMP Sensor
« Damaged PCM

ACTION
Go to next step.

DTC P0340 is not cause of no start.
Go to ENGINE SYMPTOM TROUBLESHOOTING No.5.

Go to next step.

Fault that produced DTC P0340 is intermittent.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.

Go to next step.

SERVICE open in CMP sensor power circuit.
RECONNECT all components.
COMPLETE PCM.
RESET PCM to completely clear DTCs.
it After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE open in CMP sensor ground circuit.
COMPLETE PCM.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

SERVICE CMP circuit for short to power.
REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

01-01B-55



STEP

CHECK CMP SIGNAL CIRCUIT FOR SHORT

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

TO GND OR PCM GROUND (BETWEEN
PCM AND CMP SENSOR GROUND
CIRCUIT)

Key off.

Breakout box installed, PCM disconnected.

CMP sensor disconnected.

Disconnect NGS tester from DLC.
Measure resistance between Test Pin 85
and Test Pins 51, 103 and 91.

Is each resistance greater than 10,000
ohms?

CHECK FOR SHORTS IN PCM

Key off.

CMP sensor disconnected.

Breakout box installed.

Connect PCM to breakout box.

Measure resistance between Test Pin 85
and Test Pins 51,103,71, 97, 91, and 23
at breakout box.

Is each resistance greater than 500
ohms?

CHECK CMP SENSOR OUTPUT

Key off.

Breakout box installed, PCM connected.
Reconnect CMP sensor.

Set voltmeter to AC (to monitor less than
5.0 volts).

Measure voltage between Test Pin 85 and

Test Pins 51 and 103 at breakout box while

running engine at varying rpm.
Does AC voltage vary greater than 0.1
volt AC?

ACTION

Yes Go to next step.

No SERVICE CMP signal circuit for short to ground or PCM
ground.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Yes Go to next step.

No REPLACE PCM.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Yes REPLACE PCM.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

No REPLACE CMP sensor.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0400
DESCRIPTION .

[Possible Cause]

 Damaged EGR valve

» Damaged EGR boost sensor

« Damaged EGR boost solenoid valve
* Restriction in exhaust system

STEP INSPECTION

1 OUTPUT ALL DTCS Yes
« Verify that EGR boost solenoid valve
connector connection and repair as
necessary.
¢ Output all continuous memory, key on
engine off (KOEOQO) and key on engine
running (KOER) self-test DTCs. No
0- 01-01B ENGINE ON-BOARD
DIAGNOSIS [KL], Retrieving DTCs
Procedure
* Are any other DTCs displayed on NGS
tester?

2 CHECK FOR UNMETERED AIR LEAKS Yes
« Carefully inspect following areas for
potential air leaks:
¢ Hoses connecting to MAF sensor
component.
* Hoses connecting to throttle body.
¢ Intake manifold gasket leaks.
« Positive crankcase ventilation (PCV)
disconnected.
* Vacuum lines disconnected.
« Improperly seated engine oil dipstick No
and tube.
« Exhaust leaks at flanges and gaskets.
¢ Are there any air leaks?

3 CHECK CYLINDER COMPRESSION Yes
¢ Check cylinder compression. No
0* 01-10B COMPRESSION INSPECTION
[KL]
¢ Are cylinder compression readings
within specification?

EGR flow malfunction

4 CHECK OPERATION OF EGR VALVE Yes
« Key on and listen for initialization noise
(clicks) of EGR valve by using screwdriver
or soundscope.

Note

« EGR valve initialization is closing action of No
valve observed before and after engine is
started, and when engine is stopped.

¢« Does EGR valve initialization noise
heard?

5 CHECK POWER CIRCUIT TO EGR VALVE Yes
* Key off.
« EGR valve disconnected. No
« Key on, engine off.
*« Measure voltage between power circuit
and chassis ground at EGR valve vehicle
harness connector.
* Is EGR valve power voltage greater than
10.5 volts?

DTC P0400 indicates an EGR valve/flow failure

Damaged PCM
Damaged harness connector
Damaged harness

ACTION
Go to DTC charts and PROCEED as required.

Go to next step.

Air leaks located.

SERVICE source of air leak.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

Go to next step.

SERVICE as necessalry.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to step 9.

Go to next step.

Go to next step.

SERVICE open in EGR valve power circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

STEP INSPECTION ACTION
6 CHECK RESISTANCE OF EGR VALVE Yes Go to next step.

* Key off.
. No REPLACE EGR valve.
* EGR valve disconnected. RECONNECT all components.

: :\gee?;:eréi?z:lnng: ;)f Er((izir\:]a;\tleel 002”;' RESET PCM to completely clear DTCs.
PP y kt After Repair Procedure

?
ohms? COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
7 CHECK EGR VALVE CIRCUIT CONTINUITY Yes Go to next step.
* Key off.

» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

* Install breakout box, leave PCM No SERVICE open in EGR valve harness circuit.
disconnected. _ REMOVE breakout box.

* Measure resistance between EGR signal RECONNECT all components.
Test Pin at breakout box and EGR valve RESET PCM to completely clear DTCs.
vehicle harness connector. Record cr After Repair Procedure
readings. ] COMPLETE OBD Il Drive Mode.
* EGR valve—Test Pin 68. RERUN OBD Test.

¢ EGR valve—Test Pin 72.
¢ EGR valve—Test Pin 46.
¢ EGR valve—Test Pin 56.
¢ |s each resistance less than 5.0 ohms?

8 CHECK EGR VALVE CIRCUIT FOR SHORT Yes REPLACE EGR valve.
TO POWER AND SHORT TO GROUND REMOVE breakout box.
* Key off. RECONNECT all components.
* EGR valve disconnected. RESET PCM to completely clear DTCs.
« Breakout box installed. cr After Repair Procedure
* Measure resistance between Test Pins 46, COMPLETE OBD Il Drive Mode.
56, 68, 72 and Test Pins 71, 97 and 90 at RERUN OBD Test.

breakout box.

< Measure resistance between Test Pins 46,
56, 68, 72 and Test Pins 51,103 and 91 at
breakout box.

¢ Is each resistance greater than 10,000

No SERVICE short in EGR valve harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure

ohms? COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
9 CHECK POWER CIRCUIT TO EGR BOOST Yes Go to next step.
SOLENOID VALVE
« Key off.
« EGR boost solenoid valve disconnected. No SERVICE open in EGR boost solenoid valve power circuit.
. Key on, engine off. RECONNECT all Components.
« Measure voltage between power circuit RESET PCM to completely clear DTCs.
and chassis ground at EGR boost solenoid o After Repair Procedure
valve vehicle harness connector. COMPLETE OBD Il Drive Mode.
« Is EGR boost solenoid valve power RERUN OBD Test.
circuit voltage greater than 10.5 volts?
10 CHECK RESISTANCE OF EGR BOOST Yes Go to next step.
SOLENOID VALVE
. Key off. No REPLACE EGR boost solenoid valve.
EGR boost solenoid valve disconnected. RESET PCM to completely clear DTCs.
. Measure EGR boost solenoid valve d - After Repair Procedure
resistance. COMPLETE OBD Il Drive Mode.
Is resistance between 30 and 70 ohms? RERUN OBD Test.
11 CHECK EGR BOOST SOLENOID VALVE Yes Go to next step.
CIRCUIT CONTINUITY
- Key off.
EGR boost solenoid valve disconnected. No SERVICE open in EGR boost solenoid valve harness
Disconnect PCM. Inspect for damaged or circuit.
pushed out pins, corrosion, loose wires, REMOVE breakout box.
etc. Service as necessary. RECONNECT all components.
Install breakout box. RESET PCM to completely clear DTCs.
Measure resistance between Test Pin 98 at cr After Repair Procedure
breakout box and EGR boost solenoid COMPLETE OBD Il Drive Mode.
valve circuit at solenoid valve vehicle RERUN OBD Test.

harness connector.
. Is resistance less than 5.0 ohms?
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STEP
12

13

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK EGR BOOST SOLENOID VALVE

CIRCUIT FOR SHORT TO POWER AND

SHORT TO GROUND

¢ EGR boost solenoid valve disconnected.

¢ Breakout box installed.

¢ Measure resistance between Test Pin 98
and Test Pins 71, 97 and 90 at breakout
box.

¢ Measure resistance between Test Pin 98
and Test Pins 51, 103 and 91 at breakout
box.

* Is each resistance greater than 10,000
ohms?

CHECK OPERATION OF EGR BOOST

SOLENOID VALVE

« Key off.

« Breakout box installed. PCM connected.

« Disconnect vacuum line from EGR boost
solenoid valve to intake manifold vacuum
at EGR boost solenoid valve.

¢ Install vacuum pump at input port of EGR
boost solenoid valve and apply -27 ------ 33
kPa {-203-——- 247 mmHg, -8 ------ 10 InHg}
of vacuum.

« Disconnect vacuum line from EGR boost
sensor solenoid valve to EGR boost sensor
at EGR boost sensor. Inspect vacuum line
for damage, service as necessary.

¢ Install vacuum gauge at unattached end of
vacuum line.

« Key on.

« Jumper Test Pin 98 to ground at breakout
box and observe vacuum gauge. Remove
jumper.

e Apply -27--—---- 33 kPa {-203------ 247 mmHg,
-8-— 10 inHg} of vacuum to EGR boost
solenoid valve once again.

¢ Again jumper Test Pin 98 to ground at
breakout box and observe vacuum gauge.
Remove jumper.

« Key off.

¢« Was vacuum signal indicated at any
time by vacuum gauge?

Yes

No

Yes

No

ACTION

REMOVE breakout box.
RECONNECT all components.
Go to next step.

SERVICE short in EGR boost solenoid valve harness
circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tt After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Fault that produced DTC P0400 is intermittent, and cannot
be identified at this time.

REMOVE vacuum pump and gauge.

RECONNECT all vacuum lines.

Possible intermittent poor connection or component
malfunction. (SERVICE or REPLACE as necessary).

Go to SYMPTOM TROUBLESHOOTING No. 27.

REPLACE damaged EGR boost solenoid valve.
REMOVE breakout box.
REMOVE vacuum gauge and vacuum pump.
RECONNECT all components.
RESET PCM to completely clear DTCs.
Cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0420  Catalyst efficiency below threshold
DESCRIPTION « DTCs P0420 indicate catalyst system efficiency is below acceptable threshold

[Possible Cause]
¢ Use of leaded fuel » Fuel pressure to high
¢ Oil contamination » Damaged exhaust system pipe
e Cylinder misfiring » Damaged exhaust manifold
« Damaged heated oxygen sensor « Damaged silencer/tail-pipe component
« Damaged ECT sensor « Damaged catalytic converter
« Downstream heated oxygen sensor wires improperly

connected
Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following
warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames

away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER

REPAIR PROCEDURE” described in this manual.
cr01-14 BEFORE REPAIR PROCEDURE
Ir01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 CHECK FOR MISFIRE MONITOR DTC Yes Go to pinpoint test for misfire DTCs.

Note

¢« Complete spark timing check in OBD Test
before proceeding with this step. Spark
timing retarded below specification may
increase exhaust gas temperature and
decrease catalyst efficiency overtime.

om01-17 IGNITION SYSTEM
INSPECTION

Note

Be sure customer has not:

* Refueled vehicle with leaded gasoline.
« Experienced excessive oil consumption.

Note No Go to next step.

« Internal deterioration of catalytic converter
is usually caused by abnormal engine
operation upstream of catalyst. Events that
may produce higher than normal
temperature in catalyst are particularly
suspect. For example, misfiring can cause
higher than normal catalyst operating
temperature higher than normal.

« Key on, engine off.

« Retrieve and record all Continuous Memory
DTCs.

« Were any of following misfire monitor
DTCs recorded: P0300, P0301, P0302,
P0303, P0304, P0305 and P0306?
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK FOR HEATED OXYGEN SENSOR
MONITOR DTC

Note

* Incorrect heated oxygen sensor signal
Input (e.g. rich/lean input signal when
engine is operating under lean/rich
conditions) may cause an abnormal
temperature increase in catalyst.

Note

* Non-California applications will not have an
active Heated Oxygen Sensor Monitor. As
result, Catalyst Efficiency Monitor DTC can
be generated for rear heated oxygen
sensor concern. To check for heated
oxygen sensor concerns go to heated
oxygen sensor inspection. If any
repairactions are necessary procedure, run
key on engine running (KOER) Self-Test to
verify repair. If repair actions are not
necessary, go to step 3.

< Were any of following heated oxygen
sensor monitor DTCs recorded in step
1: P0O1567

CHECK FOR ECT SENSOR DTCS

Note

» ECT sensor DTCs can indicate that
thermostat is not operating correctly or that
engine coolant level is not filled to
specification. Resulting in above normal
operating temperatures.

« Were any of following ECT sensor DTCs
recorded: P0117, P0118, P0125 and
P11177

CHECK FOR ANY OTHER DTCS
« Were any other DTCs recorded In step
1?

CHECK DOWNSTREAM HEATED OXYGEN
SENSOR WIRING AND PCM
CONNECTIONS

Note

« If electrical connections of downstream
heated oxygen sensor continuous are
interchanged or crossed, catalyst Efficiency
Monitor Test will fail.

« Inspect wiring of each rear heated oxygen
sensor for proper routing and connection.

« Disconnect PCM, Inspect for damaged or
pushed out pins, corrosion and loose wires.

« Are there any wiring or connection
concerns?

Yes

No

Yes

No

Yes
No

Yes

No

ACTION
Go to appropriate DTC test.

Go to next step.

Go to appropriate DTC test.

Go to next step.

Go to appropriate DTC test.
Go to next step.

SERVICE any wiring or connection concerns.
For PCM pin concerns, REPLACE PCM.
RECONNECT all components.

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

No PCM root causes related to DTCs or symptoms.

Go to next step.

01-01B-61



STEP

CHECK CATALYST MONITOR OPERATION

CHECK FUEL PRESSURE

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Yes
Key off.

NGS tester connected.

Key on, engine on.

Select PID/DATA MONITOR AND

RECORD and monitor 02S12 and 02S13

PID.

Drive vehicle for approximately 10 min. at

64—96 km/h {40—60 MPH}. No
Allow vehicle to idle in Neutral or Park.

Maintain idle engine speed.

Record PID/DATA and count inversion

times of 02S12 and 02S13.

Calculate devide 02S12 by 02S13.

Is ratio of 02S12 and 02S13 greater

than 2.0?

Yes

Note

CHECK FOR OBVIOUS LEAK SOURCES IN

Fuel pressures above specification may
produce an abnormally rich air/fuel mixture.
Rich air/fuel mixture may cause higher than
normal catalyst operating temperatures.

Key off.

Inspection vacuum hose going to fuel No
pressure regulator for proper installation,
cracks, etc. Service as necessary.

Install fuel pressure gauge.

Verify vacuum source to fuel pressure
regulator.

Start and run engine at idle. Record fuel
pressure.

Increase engine speed to 2,500 rpm and
maintain for one minute. Record fuel
pressure.

Is fuel pressure between 210—310 kPa
{2.2—3.1 kgf/lcm2, 31— 46 psi>?

Yes

EXHAUST SYSTEM

Note

CHECK FOR OBVIOUS RESTRICTIONS IN

If catalyst in series with leaking exhaust
system, it can cause Catalyst Efficiency
Monitor Test to fail.

Key off. No
Inspect following for leaks, cracks, loose
connections or punctures:

« Exhaust manifold

« Front exhaust pipe

* Rear exhaust pipe

« Silencer/tail pipe component

Are above components free of cracks

and punctures, etc.?

Yes

EXHAUST SYSTEM

Inspect following for dents, areas of

collapsed material and unusual bending: No
« Front exhaust pipe

* Rear exhaust pipe

« Silencer/tail pipe component

Are above components free of dents

and areas of collapsed material or

unusual bending, etc.?

ACTION

REPLACE PCM.
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

REPEAT step.
If ratio of 02S12 and 02S13 is below 2.0 after three
attempts, go to next step.

Fuel pressure Is okay.
REMOVE fuel pressure gauge.
Go to next step.

Fuel pressure is out of specification.
Inspect Fuel Delivery System.
it 01-14 FUEL INJECTOR INSPECTION, Fuel
Leakage Inspection
RESET PCM to completely clear DTCs.
ay After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

CHECK that exhaust manifold to catalyst Inlet pipe joint is

tight.
Go to next step.

REPLACE/SERVICE leak source(s).
RESET PCM to completely clear DTCs.

0- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

REPLACE/SERVICE restricted component(s) as
necessary.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP
10

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK MANIFOLD VACUUM FOR
INDICATION OF EXCESSIVE EXHAUST
SYSTEM RESTRICTION

Attach vacuum gauge to intake manifold
vacuum source.

Install tachometer.

Observe vacuum gauge needle while
performing following:

Note

Vacuum gauge reading may be normal
when engine is first started and idling.
However, excessive restriction in exhaust
system will cause vacuum. Gauge needle
to drop to low point even while engine is
idling.

« Start engine and gradually increase rpm
to 2,000 with transaxle In NEUTRAL

Decrease engine speed to base idle rpm.

Key off.

Did manifold vacuum rise above 54 kPa

{407 mmHg, 16 inHg} with engine rpm at

2,0007?

CHECK MANIFOLD VACUUM FOR
INDICATION OF MODERATE EXHAUST
SYSTEM RESTRICTION

Vacuum gauge installed.

Tachometer installed.

Key on, engine idling.

Increase engine speed gradually from base
idle rpm to 2,000 rpm with transaxle in
NEUTRAL

Observe vacuum gauge needle rises while
maintaining increased engine rpm.

Note

On non-restricted exhaust system, vacuum
gauge needle will rise quickly to normal
range as increased rpm is maintained.

On restricted exhaust system, vacuum
gauge needle will rise slowly to normal
range as increased rpm is maintained.

Note

As increased rpm is maintained, rate of
speed of vacuum gauge needle rising to
normal range is slower on restricted system
than on non-restricted system.

Decrease engine speed to base idle rpm.
Key off.

Is rate of speed that vacuum gauge
needle rises back to normal range
(above 54 kPa {407 mmHg, 16 inHg})
much slower than that of non-restricted
system?

ACTION

Yes Go to next step.

No Manifold vacuum did not reach an acceptable level.
Excessive restriction may be present.
Go to step 12.

Yes Moderate restriction may be present.
Go to next step.

No No indications of restrictions or leaks have been detected
in exhaust system.
If here because of DTCs P0420 and P0421 are presenting
catalytic converter is chemically inactive.
REMOVE vacuum gauge and tachometer.
REPLACE catalytic converter.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
For further symptom diagnosis (e.g. Lack of power, Loss
of Power, or No Start).
0- 01-01B ENGINE SYMPTOM TROUBLESHOOTING
[KL],
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STEP
12

13

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK MANIFOLD VACUUM WITH

EXHAUST MANIFOLD DISCONNECTED

FOR INDICATION OF RESTRICTION

« Key off.

« Disconnect exhaust system immediately
after catalytic converter.

* Repeat vacuum measurement from step
10.

« Did vacuum needle quickly rise above
54 kPa {407 mmHg, 16 inHg} with engine
rpm at 2,0007?

Note

» Intake manifold gasket leak can also cause
vacuum gauge needle to remain well below
normal range.

CHECK MANIFOLD VACUUM WITH

SILENCER/TAIL-PIPE COMPONENT

DISCONNECTED FOR INDICATION OF

RESTRICTION

« Key off.

« Disconnect silencer/tail pipe component
located after catalytic converter.

* Repeat vacuum measurement from test
step 10.

¢ Did vacuum needle quickly rise above
54 kPa {407 mmHg, 16 inHg} with engine
rpm at 2,000?

Yes

No

Yes

No

ACTION

Exhaust system restriction is downstream of exhaust
manifold.

RECONNECT exhaust system at exhaust manifold.
Go to next step.

Restriction is present in exhaust manifold.

REMOVE vacuum gauge and tachometer.

INSPECT each exhaust port for casting flash/restrictions
by dropping length of chain into it.

Note

« Do not use wire or lamp to check ports. Restriction can
be small enough for both to pass through, but large
enough to cause excessive back pressure at high
engine rpm.

REPLACE exhaust manifold if unable to remove casting
flash/restriction.
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

There is restriction in silencer/tail-pipe component.
REPLACE silencer/tail-pipe component.
REMOVE vacuum gauge and tachometer.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

There is restriction in three way catalytic converter.
REMOVE vacuum gauge and tachometer.
REPLACE the catalytic converter.
INSPECT silencer to be certain converter debris has not
entered.
RECONNECT silencer/tail-pipe component.
RESET PCM to completely clear DTCs.
trAfter Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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DTC P0442 Evaporative emission control system leak detected (Small leak)
DESCRIPTION « DTC P04_42 indif:at_es that leak has been detected [as small as 1 mm (0.040 inch)] in
Evaporative Emission System.
[Possible Cause]
« Purge solenoid valve malfunction « Barometric absolute pressure sensor malfunction
« Canister Drain Cut Valve (CDCV) malfunction « Fuel tank level sensor malfunction
« Loose fuel filler cup ¢ Fuel tank pressure sensor malfunction
¢ Charcoal canister malfunction « Engine coolant temperature sensor malfunction
¢ Catch tank malfunction * Intake air temperature sensor malfunction
« Pressure control valve malfunction « Throttle position sensor malfunction
* Cracked fuel tank * Mass air flow sensor malfunction
« Fuel tank component parts poorly installed * Vehicle speed sensor malfunction
« Evaporative hose damaged or loose « Poor connection of connector

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

* Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

* Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also Irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.
cr 01-14 BEFORE REPAIR PROCEDURE
kt01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 CHECK FOR OTHER CONTINUOUS Yes Go to appropriate DTC test.
MEMORY DTC DISREGARD Evaporative Emission Monitor DTC at this
Check for other Continuous Memory DTCs time.
which could cause Evaporative Emission
Monitor DTC.
* Key off.
* NGS tester connected.
* Key on, engine off. ) No Go to next step.
« Retrieve and record any Continuous
Memory DTCs.
* Are there any other continuous Memory
DTCs present?
2 CHECK FOR KEY ON ENGINE OFF (KOEO) Yes Go to appropriate DTC test.
SELF TEST
« Activate key on, engine off (KOEO) self
test. No Go to next step.
« Are any KOEO DTCs displayed?
3 CHECK FOR KEY ON ENGINE RUNNING Yes Go to appropriate DTC test.
(KOER) SELF TEST
« Key on, engine running.
< Warm up engine to normal operating
temperature. No Go to next step.
« Activate key on, engine running (KOER)
self test.
« Are any KOER DTCs displayed?
4 INSPECTION OF FUEL FILLER CAP Yes REPLACE or PROPERLY attach filler cap.
« Key off. RESET PCM to completely clear DTCs.
« Disconnect NGS tester. VI After Repair Procedure
« Confirm filler cap is not either COMPLETE OBD Il Drive Mode.
disconnected, loose or damaged. RERUN OBD Test.
Note
¢ When filler caps other than order entry
system (OES) caps are attached, it is No Go to next step.

considered abnormal.

¢ |s fault detected?
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STEP

5

10

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

INSPECTION OF VACUUM HOSES

Pull slightly on vacuum hoses at purge

solenoid, catch tank and charcoal canister.

Check for loose connections.

Visually Inspect for improperly connected
and cracked hoses between dynamic
chamber and purge solenoid, purge
solenoid and catch tank, catch tank and
charcoal canister.

Confirm air-tightness of vacuum hose by
using vacuum pump.

Is fault detected?

CHECK FOR PURGE SOLENOID VALVE -
VALVE STUCK CLOSED OR STUCK OPEN

Remove purge solenoid valve.

Confirm purge solenoid valve air vents
properly when at ON and is air-tight when
at OFF.

Is fault detected?

INSPECTION OF CATCH TANK

Remove catch tank.

Visually inspect for cracked catch tank.
Inspect catch tank for plugging by using
vacuum pump.

Is fault detected?

INSPECTION OF CHARCOAL CANISTER

Remove charcoal canister.

Visually inspect for cracked charcoal
canister.

Inspect charcoal canister for plugging by
using vacuum pump.

Is fault detected?

VERIFY FUEL TANK PRESSURE (FTP)
SIGNAL VOLTAGE

Clamp on hose on tank side of charcoal
canister.

Remove filler cap.

Connect NGS tester.

Key on, engine off.

Access FTP V PID.

Is FTP V PID values same as
atmospheric pressure (approx. 2.5 V)?

INDUCE OPPOSITE FTP SIGNAL

Key off.

Disconnect FTP sensor.

Connect jumper wire between sensor
constant voltage circuit and FTP signal
circuit at FTP sensor vehicle harness
connector.

Key on, engine off.

If NGS tester communication concern
exists, remove jumper immediately and go
directly to next step.

Access FTP V PID.

Is FTP V PID value between 4.0 and 6.0
volts?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

SERVICE or REPLACE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
Xr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE purge solenoid valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
1r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE catch tank.

RECONNECT all components.

RESET PCM to completely clear DTCs.
it After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE charcoal canister.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

Install filler cap.
Go to step 13.

Install filler cap.
Go to next step.

REPLACE damaged FTP sensor.

RECONNECT all components.

RESET PCM to completely clear DTCs.
ty After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REMOVE jumper.
Go to next step.
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STEP

12

13

14

15

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK CONSTANT VOLTAGE AT FTP
SENSOR VEHICLE HARNESS
CONNECTOR

3

FTP sensor disconnected.

Key on, engine off.

Measure voltage between constant voltage
circuit and FTP sensor ground circuit at
FTP sensor vehicle harness connector.

Is constant voltage between 4.0 and 6.0
volts?

CHECK FTP SIGNAL CIRCUIT FOR
SHORTS TO FTP SENSOR GROUND AND
GROUND CIRCUIT

Key off.

FTP sensor disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

Install breakout box.

Disconnect NGS tester from DLC.
Measure resistance between Test Pin 62
and Test Pin 91 at breakout box.

Measure resistance between Test Pin 62
and Test Pins 51 and 103 at breakout box.
Is each resistance greater than 10,000
ohms?

CHECK FOR EVAPORATIVE EMISSION
MONITOR SYSTEM

Key off.

Disconnect vacuum hose from charcoal
canister at fuel tank side.

Attach vacuum pump to vacuum hose.
Connect NGS tester.

Key on, engine off.

Access FTP V PID with NGS tester.
Apply 17 kPa {13 mmHg, 0.5 inHg} vacuum
by using vacuum pump, then leave it for
one minute.

Did FTP V PID value maintain negative
pressure?

INSPECTION OF VACUUM HOSES

Key off.

Pull slightly on vacuum hoses at pressure
control valve, FTP sensor, fuel filler pipe
and fuel tank.

Check for loose connections.

Visually inspect for wrongly connected and
cracked hoses between fuel tank and FTP
sensor, fuel tank and pressure control
valve, fuel filler pipe and pressure control
valve and pressure control valve and
charcoal canister.

Confirm air-tightness of vacuum hose using
vacuum pump.

Is fault detected?

CHECK FOR PRESSURE CONTROL VALVE

Remove and inspect pressure control
valve.
Is fault detected?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

Constant voltage is out of range.
SERVICE or REPLACE constant voltage circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

FTP sensor Is shorted to FTP sensor ground or ground
circuit In PCM.
REPLACE PCM.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
zr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE harness short between FTP sensor and ground.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
rr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

DISCONNECT NGS tester.
Go to step 18.

DISCONNECT NGS tester.
Go to next step.

SERVICE or REPLACE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE pressure control valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tar After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.
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STEP INSPECTION ACTION
16 INSPECTION FUEL FILLER PIPE Yes REPLACE fuel filler pipe.
« Remove fuel filler pipe and visually inspect RECONNECT all components.
fuel filler pipe for damage. RESET PCM to completely clear DTCs.
¢ Is fault detected? cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
No RECONNECT all components.
Go to next step.
17 INSPECTION OF FUEL TANK Yes SERVICE or REPLACE fuel tank or sealing.
* Remove fuel tank and visually inspect for RECONNECT all components.
damage. RESET PCM to completely clear DTCs.
« Visually inspect for insufficient sealing or jy After Repair Procedure
poorly attached accessories on fuel tank, COMPLETE OBD Il Drive Mode.
(fuel gauge.) RERUN OBD Test.
. ?
Is fault detected No RECONNECT all components.
Go to next step.
18 CHECK FOR CANISTER DRAIN CUT VALVE Yes REPLACE CDCV.
(CbcCVv) RECONNECT all components.
* Key off. RESET PCM to completely clear DTCs.
« Remove CDCV. er After Repair Procedure
¢ Confirm CDCV is not damaged, and that air COMPLETE OBD Il Drive Mode.
vents is tight when at ON. RERUN OBD Test.
. ?
Is fault detected? No Inspect and repair any detached, incorrectly installed or
cracked hoses between charcoal canister to CDCV.
RECONNECT all components.
RESET PCM to completely clear DTCs.
ia- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
DTC P0443 Evaporative emission control system purge solenoid valve circuit malfunction
DESCRIPTION » DTC P0443 indicates failure in purge solenoid valve circuit

[Possible Cause]
« Power circuit open
« Purge solenoid valve signal open in harness

* Purge solenoid valve signal circuit short to power ground

STEP INSPECTION
1 CHECK PURGE SOLENOID VALVE POWER
CIRCUIT
Note

¢ |If DTC P0443 was generated in continuous
memory only, go to step 5.

* Key off.

« Disconnect purge solenoid valve.

« Key on, engine off.

* Measure voltage between power circuit at
purge solenoid valve vehicle harness
connector and battery ground.

¢ Is voltage greater than 10.5 volts?

2 CHECK PURGE SOLENOID VALVE

RESISTANCE

« Key off.

« Purge solenoid valve disconnected.

* Measure resistance between purge
solenoid valve signal and power circuit
circuits at purge solenoid valve.

« Is resistance between 27 and 35 ohms?

Yes

No

Yes

No

Damaged purge solenoid valve
Damaged PCM

ACTION

Go to next step.

SERVICE open in power circuit harness circuit.

RECONNECT all components.

VERIFY symptom no longer exists.

RESET PCM to completely clear DTCs.
rr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE purge solenoid valve.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.

kt After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK CONTINUITY OF PURGE

SOLENOID VALVE SIGNAL CIRCUIT

« Key off.

« Purge solenoid valve disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

¢ Measure resistance between Test Pin 67 at
breakout box and purge solenoid valve
signal circuit at solenoid vehicle harness
connector.

* Is resistance less than 5.0 ohms?

CHECK PURGE SOLENOID VALVE SIGNAL

CIRCUIT FOR SHORT GROUND CIRCUIT

* Key off.

« Purge solenoid valve disconnected.

« Breakout box installed.

« Disconnect NGS tester from DLC.

< Measure resistance between Test Pin 67
and Test Pins 24 and 103 at breakout box.

« Is each resistance greater than 10,000
ohms?

COMPLETED KEY ON ENGINE OFF (KOEO)

AND KEY ON ENGINE RUNNING (KOER)

SELF TEST

¢ Was DTC P0443 generated in either
KOEO or KOER self test?

CHECK FOR INTERMITTENT FAULT IN

HARNESS AND CONNECTOR

« Key off.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc.

* Install breakout box.

« Connect DVOM to Test Pin 67 and Test Pin
71 at breakout box.

« Key on, engine off.

* Observe DVOM display for an indication of
fault (changing voltage) while performing
following:

« Lightly tap on purge solenoid valve.

* Wiggle purge solenoid valve connector.

« Grasp purge solenoid valve vehicle har-
ness connector and wiggle wires
between solenoid and PCM.

* Is fault detected?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE open in harness circuit.

REMOVE breakout box.

RECONNECT all components.

VERIFY symptom no longer exists.

RESET PCM to completely clear DTCs.
I'r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE harness short circuit.

REMOVE breakout box.

RECONNECT all components.

VERIFY symptom no longer exists.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RETURN to step 1 and address cause of DTC.

Go to next step.

ISOLATE fault and SERVICE as necessary.
REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

Unable to duplicate and/or identify fault at this time.
Intermittent poor connection or component malfunction
(Repair as necessary.).

Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.
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DTC P0446 Evaporative emission control system vent control malfunction

» DTC P0446 indicates excessive fuel tank pressure (FTP) or vent control malfunction In

DESCRIPTION Evaporative Emission System

[Possible Cause]

« Damaged FTP sensor » Damaged Canister Vent side filter
« Kinks or blockage in fuel vapor hose/tube » Damaged Canister Drain Cut Valve (CDCV)
« Constant voltage circuit to FTP sensor open » Damaged PCM

» Fuel vapor storage canister vent restriction

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

* Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

¢ Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE" and “AFTER
REPAIR PROCEDURE” described in this manual.
Vv 01-14 BEFORE REPAIR PROCEDURE
Vv 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 CHECK FTP SENSOR Yes INSTALL fuel filler cap only 1/8 turn so cap initially clicks
« Key on, engine off. by sound or touch.
Go to step 3.
Note

¢ FTP V PID should read between 2.50 and
2.70 volts. Start engine If FTP V PID is
equal to or less than 0.33 volt.

« Access FTP V PID. No INSTALL fuel filler cap only 1/8 turn so cap initially clicks

« Key on, engine running. by sound or touch.
« Idle engine for 3 minutes. Go to next step.

« Loosen fuel filler cap.

* Again, access FTP V PID with NGS tester.

¢ Is FTP V PID voltage between 2.40 and

2.80 volts?
2 CHECK CONSTANT VOLTAGE AT FTP Yes Constant voltage is open In FTP sensor.
SENSOR VEHICLE HARNESS REPLACE FTP sensor.
CONNECTOR REMOVE breakout box.
« Key off. RECONNECT all components.
« Disconnect FTP sensor vehicle harness RESET PCM to completely clear DTCs.
connector. 1r After Repair Procedure
« Key on, engine off. COMPLETE OBD Il Drive Mode.
* Measure voltage between constant voltage RERUN OBD Test.
circuit and FTP sensor ground circuit at
FTP sensor vehicle harness connector. No Constant voltage is out of range.
* Is constant voltage voltage between 4.0 SERVICE open or short in constant voltage circuit.

and 6.0 volts?
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK FOR RESTRICTION AT CHARCOAL

CANISTER AND CDCV

¢ Check for kinks or bends in fuel vapor
hoses from fuel tank to in-line tee and from
tee to both purge solenoid valve and
charcoal canister.

« Disconnect both ends of fuel vapor hose
between charcoal canister and pressure
control valve.

¢ Check for vacuum bleed on disconnected
fuel vapor hose with vacuum pump. Fuel
vapor hose must not hold vacuum.

* Check for excessive debris in charcoal
canister or restrictions at charcoal canister
atmosphere venting portto CDCV (most
applications have CDCV directly attached
to charcoal canister).

* Check for kinks or bends in purge air inlet
tube (larger diameter hose) between CDCV
and atmosphere.

* Is an obstruction indicated?

CHECK TUBE FROM CANISTER DRAIN

CUT VALVE (CDCV) FILTER PORT TO

ATMOSPHERE

« Disconnect vacuum hose to atmosphere at
CDCV.

¢ Install a hand-held vacuum pump to CDCV
side of vacuum hose.

« Apply vaccum to vacuum hose.

* Does air flow?

INSPECTION OF CHECK VALVE

< Remove and Inspect check valve for
plugging.

¢ Is the fault detected?

INSPECTION OF AIR FILTER
*« Remove and inspect air filter for plugging.
¢ |Is fault detected?

CHECK CDCV MECHANICAL OPERATION

OPEN VACUUM POSITION

* Key off.

« Disconnect vacuum hose at both ends of
CDCV.

« If CDCV is directly attached to charcoal
canister, disconnect fuel vapor hose from
purge solenoid valve to charcoal canister at
charcoal canister.

¢ Install hand-held vacuum pump to vent to
atmosphere side of CDCV.

¢ CDCV electrically connected.

* Apply -53 kPa {-0.53 kgf/cm2,-16 inHg) of
vacuum to CDCV.

» Does CDCV hold vacuum for one
minute?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

SERVICE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

RECONNECT all components.
Go to step 7.

Go to next step.

REPLACE the check valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE air filter.

RECONNECT all components.

RESET PCM to completely clear DTCs.
et After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE the vacuum hose.

RECONNECT all components.

RESET PCM to completely clear DTCs.
et After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REMOVE vacuum pump.

REPLACE CDCV.

RECONNECT all components.

RESET PCM to completely clear DTCs.
oy After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

8 CHECK CDCV RESISTANCE

Key off.

Disconnect CDCV vehicle harness

connector.

Measure resistance between CDCV
teminals.

Is resistance less than 45 ohms?

9 CHECK CDCV SIGNAL CIRCUIT FOR
SHORT TO GROUND CIRCUIT

Key off.

CDCV disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

Install breakout box. Leave PCM
disconnected.

Disconnect NGS tester from DLC.
Measure resistance between Test Pin 18
and Test Pins 51 and 103 at breakout box.
Is each resistance greater than 10,000
ohms?

10 INSPECTION OF FUEL TANK
« Remove and Inspect fuel tank.
» Is fault detected?
DTC P0452
DESCRIPTION

is below minimum.

[Possible Cause]

« FTP sensor completely submerged in liquid fuel
* Inside contamination of FTP sensor connector
¢ Ground circuit short circuit

STEP INSPECTION
1 CHECK FOR FUEL SATURATION OF FTP
SENSOR
« Key off.

Visually check for liquid fuel contamination
of FTP sensor electrical connector.

Check for completely submerged FTP
sensor in liquid fuel (can affect correct FTP
voltage reading).

Does FTP sensor and/or connector
show signs of fuel contamination?

2 VERIFY FTP SIGNAL VOLTAGE

Key on, engine off.

Note

FTP sensor input with no pressure/vacuum
on fuel tank (filler cap open or not open to
atmosphere) is 2.37—2.87 volts. Access
FTP V PID with NGS tester.

Is FTP V PID voltage less than 0.22 volt?

Yes

No
Yes

No

Yes

No

Yes

No

Yes

No

ACTION

CDCYV Is shorted to ground in CDCV.

REPLACE CDCV.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

Go to next step.

SERVICE harness short between CDCV and ground
circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE or REPLACE fuel tank or sealing.
RECONNECT all components.
RESET PCM to completely clear DTCs.
d - After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

UNABLE to duplicate or identify fault at time.
Go to ENGINE SYMPTOM TROUBLESHOOTING No0.30.

Evaporative emission control system fuel tank pressure sensor circuit low input

Diagnostic trouble code P0452 Indicates that Fuel Tank Pressure (FTP) sensor input signal

e FTP sensor ground short circuit
« Damaged FTP sensor
« Damaged PCM

ACTION

SERVICE FTP sensor electrical connector as necessary.
If FTP sensor is completely submerged In fuel, DRAIN fuel
tank and REFILL to proper fuel level.
RESET PCM to completely clear DTCs.

o’ After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

INSTALL original FTP sensor in fuel tank.
Go to step 6 and RETURN to Pinpoint Test Step that

directed you here.
Go to next step.

FTP sensor voltage less than acceptable minimum.
Go to next step.

Fault that produced DTC P0452 is intermittent.
Perform Wiggle/Tap test.
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STEP INSPECTION
3 INDUCE OPPOSITE FTP SIGNAL Yes
« Key off.
« Disconnect FTP sensor vehicle harness
connector.

¢ Connect jumper wire between sensor
constant voltage circuit and FTP signal
circuit at FTP sensor vehicle harness
connector.

« Key on, engine off.

» If NGS tester communication concern
exists, remove jumper immediately and go
directly to next step.

» Access FTP V PID with NGS tester. No

* Is constant voltage between 4.0 and 6.0
volts?

4 CHECK CONSTANT VOLTAGE AT FTP Yes

SENSOR VEHICLE HARNESS

CONNECTOR

*« FTP sensor disconnected.

« Key on, engine off.

*« Measure voltage between constant voltage No
circuit and FTP sensor ground circuit at
FTP sensor vehicle harness connector.

« Is constant voltage between 4.0 and 6.0
volts?

5 CHECK FTP SIGNAL CIRCUIT FOR Yes
SHORTS TO FTP SENSOR GROUND AND
GROUND CIRCUIT
* Key off.

« FTP sensor disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, correction and loose
wires. Service as necessary.

« Install breakout box. Leave PCM
disconnected.

« Disconnect NGS tester from DLC.

< Measure resistance between Test Pin 62
and Test Pin 91 at breakout box.

¢« Measure resistance between Test Pin 62
and Test Pins 51 and 103 at breakout box.

¢ Is each resistance greater than 10,000
ohms?

6 EVAPORATIVE SYSTEM RE-CHECK Yes
« RESET PCM to completely clear DTCs.
1r After Repair Procedure
« COMPLETE OBD II Drive Mode.
¢ Is MIL ON?

No

No

ACTION

REPLACE damaged FTP sensor.

tro01l-16 EMISSION SYSTEM (FUEL TANK SIDE

COMPONENT) REMOVAL7INSTALLATION.

RECONNECT all components.
RECORD and REMEMBER this Pinpoint Test Step go to
step 6, then RETURN to Pinpoint Test Step that directed
you here.
RESET PCM to completely clear DTCs.

1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

REMOVE jumper wire.
Go to next step.

Go to next step.

Constant voltage is out of range.

FTP is shorted to FTP sensor ground or ground circuit in
PCM.

REPLACE PCM.

REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

SERVICE harness short between FTP signal circuit and
FTP sensor ground or ground circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
or After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

ISOLATE pressure leak in evaporative emission system
(vacuum/fuel vapor hose connections, cracked/split
hoses, damaged components.
SERVICE as necessary.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

If detected here from previous step, return to that step and
continue step.

RETURN to Action to Take column of Pinpoint Test Step
that directed you here.
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P0453
DESCRIPTION .

[Possible Cause]
« FTP signal circuit open

DTC

* FTP signal circuit shorted to constant voltage or power

circuit
» Constant voltage shorted to power circuit
STEP INSPECTION

1 VERIFY FTP SIGNAL VOLTAGE
» Key on, engine off.

Note

¢ FTP sensor Input with no pressure/vacuum
on fuel tank (fuel filler cap open or not open
to atmosphere) is 2.37—2.87 volts.

» Access FTP V PID with NGS tester.
* Is FTP V PID voltage greater than 4.50
volts?

2 CHECK FTP AT FTP SENSOR FOR SHORT

TO POWER CIRCUIT

* Key off.

« Disconnect FTP sensor vehicle harness
connector.

« Key on, engine off.

« Measure voltage between FTP signal
circuit at FTP sensor vehicle harness
connector and battery ground.

« Is voltage greater than 10.5 volts?

3 CHECK FTP SIGNAL CIRCUIT FOR SHORT

TO POWER CIRCUIT

* Key off.

¢ FTP sensor disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as necessary.

« Install breakout box. Leave PCM
disconnected.

« Key on, engine off.

*« Measure voltage between Test Pin 62 and
Test Pins 51 and 103 at breakout box.

« Is voltage greater than 10.5 volts?

4 INDUCE OPPOSITE SIGNAL

« Key off.

« FTP sensor disconnected.

¢ Connect jumper wire between FTP sensor
ground circuit and FTP circuit at FTP
sensor vehicle harness connector.

* Key on, engine off.

¢ If NGS tester communication concern
exists, remove jumper immediately and
check FTP signal circuit short to constant
voltage in PCM or harness.

¢ Access FTP V PID with NGS tester.

¢ Is FTP V PID voltage less than 0.10 volt?

5 VERIFY THAT CONSTANT VOLTAGE IS IN

RANGE

« FTP sensor disconnected.

* Key on, engine off.

* Measure voltage between power circuit
and FTP sensor ground circuit at FTP
sensor vehicle harness connector.

¢ Is constant voltage between 4.0 and 6.0
volts?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Evaporative emission control system fuel tank pressure sensor circuit high input

DTC P0453 indicates Fuel Tank Pressure (FTP) signal circuit input above maximum.

FTP sensor ground open
Damaged FTP sensor
Damaged PCM

ACTION

FTP signal circuit voltage is greater than acceptable
maximum.
Go to next step.

Fault that produced DTC P0453 is intermittent. Perform
Wiggle/tap test.

FTP is indicating short to power circuit.
Go to next step.

Go to step 4.

SERVICE harness short between FTP and power circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
1r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

FTP is shorted to power circuit in PCM.
REPLACE damaged PCM.

REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

REMOVE jumper.
Go to next step.

Unable to induce opposite signal.

Go to next step.

Constant voltage is out of range.
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STEP

CHECK FTP SIGNAL CIRCUIT FOR SHORT

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Yes

TO CONSTANT VOLTAGE CIRCUIT IN
SENSOR OR HARNESS

.

EVAPORATIVE SYSTEM RE-CHECK

Key off.

FTP sensor disconnected.

Disconnected PCM. Inspect for damaged
or pushed out pins, corrosion and loose
wires. Service as necessary.

Install breakout box, leave PCM
disconnected.

Measure resistance between Test Pin 62
and Test Pin 90 at breakout box.

Is resistance greater that 10,000 ohms?

No

Yes
RESET PCM to completely clear DTCs.

D" After Repair Procedure

COMPLETE OBD II Drive Mode.

Is MIL illuminated?

No

ACTION

FTP sensor ground in FTP sensor or FTP signal circuit is
shorted to constant voltage circuit in FTP sensor.
REPLACE damaged FTP sensor.
REMOVE breakout box. RECONNECT all components.
RECORD and REMEMBER this Pinpoint Test Step Go to
next step then RETURN to Pinpoint Test Step that directed
you here. RESET PCM to completely clear DTCs.

K? After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE harness short between FTP signal and constant
voltage.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
W After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

ISOLATE pressure leak in evaporative emission system
(vacuum/fuel vapor hose connections, cracked/split
hoses, damaged components.
SERVICE as necessary.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

RETURN to Action to Take column of Pinpoint Test Step
that directed you here.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0455 Evaporative emission control system leak detected (Gross leak)

« DTC PO0455 indicates substantial leak or blockage has been detected in Evaporative

DESCRIPTION Emission System.

[Possible Cause]

« Purge solenoid valve malfunction « Barometric absolute pressure sensor malfunction
« CDCV malfunction * Fuel tank level sensor malfunction

« Loose fuel filler cap ¢ Fuel tank pressure sensor malfunction

« Charcoal canister malfunction » Engine coolant temperature sensor malfunction

¢ Catch tank malfunction * Intake airtemperature sensor malfunction

* Pressure control valve malfunction » Throttle position sensor malfunction

* Cracked fuel tank * Mass air flow sensor malfunction

« Fuel tank component parts poorly installed « Vehicle speed sensor malfunction

« Evaporative hose damaged or loose « Poor connection of connector

¢ Insufficient manifold absolute pressure

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

* Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

* Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.
cr 01-14 BEFORE REPAIR PROCEDURE
cr 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 CHECK FOR OTHER CONTINUOUS Yes DISREGARD Evaporative Emission Monitor DTC at this
MEMORY DTC time.
Check for other Continuous Memory DTCs Go to appropriate DTC test.
which could cause this DTC.
« Key off.

* NGS tester connected.

« Key on, engine off.

« Retrieve and record any Continuous No Go to next step.
Memory DTCs.

« Are there any other continuous Memory
DTCs present?

2 CHECK FOR KEY ON ENGINE OFF (KOEO) Yes Go to DTC charts and PROCEED as required.
SELF TEST
« Activate key on, engine off (KOEO) self
test. No Go to next step.
* Are any Key On Engine Off DTCs
displayed?
3 CHECK FOR KEY ON ENGINE RUNNING Yes Go to DTC charts and PROCEED as required.

(KOER) SELF TEST
« Key on, engine running.
< Warm up engine to normal operating

temperature.
+ Activate key on, engine running (KOER) No Go to next step.
self test.
« Are any key On Engine Running DTCs
displayed?
4 CHECK FOR INTAKE MANIFOLD VACUUM Yes DISCONNECT vacuum gauge.
* Key off. RECONNECT all components.
¢ Attach vacuum gauge to intake manifold Go to next step.
vacuum source beside purge control
system. No INSPECT and SERVICE troubles on air intake and
* Key on, engine running. engine.
+ Warm up engine to normal operating RECONNECT all components.
temperature. RESET PCM to completely clear DTCs.
« Measure intake manifold vacuum. tr After Repair Procedure
- Did manifold vacuum rise above 54 kPa COMPLETE OBD Il Drive Mode.
{407 mmHg, 16 InHg}. RERUN OBD Test.
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STEP

10

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

INSPECTION OF FUEL FILLER CAP

* Key off.

« Disconnect NGS tester.

« Confirm filler cap is not either
disconnected, loose or damaged.

Note

¢ ltis considered abnormal when filler caps
other than order entry system (OES) caps
are attached.

¢ |Is fault detected?

INSPECTION OF VACUUM HOSES

¢ Pull slightly on vacuum hoses at purge
solenoid, catch tank and charcoal canister.

¢ Check for loose connections.

¢ Visually inspect for impropely connection
and cracked hoses between dynamic
chamber and purge solenoid, purge
solenoid and catch tank, catch tank and
charcoal canister.

¢ Confirm air tightness of vacuum hose by
using vacuum pump.

* |s fault detected?

CHECK FOR PURGE SOLENOID VALVE -

VALVE STUCK CLOSED OR STUCK OPEN

< Remove purge solenoid valve.

« Confirm purge solenoid is vents air properly
when at ON and is air tight when at OFF.

* Isfault detected?

INSPECTION OF CATCH TANK

< Remove catch tank.

« Visually inspect for cracked catch tank.

* Inspect catch tank for plugging by using
vacuum pump.

¢ |s fault detected?

CHECK FOR INTAKE MANIFOLD VACUUM

TO PURGE CONTROL SYSTEM

* Key off.

« Attach vacuum gauge to intake manifold
vacuum source for purge control system.

» Key on, engine running.

* Warm up engine to normal operating
temperature.

* Measure intake manifold vacuum.

* Did manifold vacuum rise above 54 kPa
{407 mmHg, 16 InHg}.

INSPECTION OF CHARCOAL CANISTER

* Remove charcoal canister.

» Visually inspect for cracked charcoal
canister.

» Inspect charcoal canister for plugging by
using vacuum pump.

¢ Is fault detected?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

REPLACE or PROPERLY attach filler cap.

RESET PCM to completely clear DTCs.
c? After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE or REPLACE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE purge solenoid valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
er After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT ail components.
Go to next step.

REPLACE catch tank.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cp After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.
DISCONNECT vacuum gauge.
RECONNECT all components.
Go to next step.

INSPECT and SERVICE plugging, cracking, or damages

on dynamic chamber vacuum passage.

RECONNECT all components.

RESET PCM to completely clear DTCs.
a— After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE charcoal canister.

RECONNECT all components.

RESET PCM to completely clear DTCs.
o' After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.
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STEP

12

13

14

15

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

VERIFY FTP SIGNAL VOLTAGE

« Clamp on hose on tank side of charcoal
canister.

< Remove filler cap.

* Connect NGS tester.

« Key on, engine off.

e Access FTP V PID with NGS tester.

« Are FTP V PID values same as
atmospheric pressure (approx. 2.5 V)?

INDUCE OPPOSITE FTP SIGNAL

« Key off.

« Disconnect FTP sensor vehicle harness
connector.

« Connect jumper at constant voltage circuit
between FTP sensor and sensor vehicle
harness connector.

« Key on, engine off.

¢ If NGS tester communication concern
exists, remove jumper immediately and go
directly to next step.

* Access FTP V PID.

¢ Is FTP V PID value between 4.0 and 6.0
volts?

CHECK VREF AT FTP SENSOR VEHICLE

HARNESS CONNECTOR

* FTP sensor disconnected.

« Key on, engine off.

* Measure voltage between constant voltage
circuit and FTP sensor ground circuit at
FTP sensor vehicle harness connector.

« Is constant voltage between 4.0 and 6.0
volts?

CHECK FTP SIGNAL CIRCUIT FOR
SHORTS TO FTP SENSOR GROUND AND
GROUND CIRCUIT

« Key off.

» Disconnect FTP sensor.

« Disconnect PCM. Inspect for damaged or

pushed out pins, corrosion and loose wires.

Senl/ice as necessary.

e Install breakout box. Leave PCM
disconnected.

e Disconnect NGS tester from DLC.

e« Measure resistance between Test Pin 62
and Test Pin 91 at breakout box.

« Measure resistance between Test Pin 62
and Test Pins 51 and 103 at breakout box.

* Is each resistance greater than 10,000
ohms?

CHECK FOR EVAPORATIVE EMISSION

MONITOR SYSTEM

* Key off.

« Disconnect vacuum hose from charcoal
canister at fuel tank side.

¢ Attach vacuum pump to vacuum hose.

* Connect NGS tester.

» Key on, engine off.

* Access FTP V PID.

¢ Apply vacuum by using vacuum pump.

» Does FTP V PID values change on
negative pressure side?
V 01-40 FUEL TANK PRESSURE

SENSOR INSPECTION

ACTION

Yes Install filler cap.
Go to step 15.

No Install filler cap.
Go to next step.

Yes REPLACE damaged FTP sensor.
RECONNECT all components.
RESET PCM to completely clear DTCs.
o- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

No REMOVE jumper.
Go to next step.

Yes Go to next step.

No Constant voltage is out of range.
SERVICE or REPLACE constant voltage circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.
0- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes FTP is shorted to FTP sensor ground or ground circuit in
PCM.
REPLACE PCM.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
o- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

No SERVICE harness short between FTP signal and FTP
sensor ground or ground circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
o= After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Yes DISCONNECT NGS tester.
Go to step 20.

No DISCONNECT NGS tester.
Go to next step.
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STEP
16

17

18

19

20

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

INSPECTION OF VACUUM HOSES

* Key off.

* Pull slightly on vacuum hoses at pressure
control valve, FTP sensor, fuel filler pipe
and fuel tank.

* Check for loose connections.

¢ Visually inspect for improperly connections
and cracked hoses between fuel tank and
FTP sensor, fuel tank and pressure control
valve, fuel filler pipe and pressure control
valve and pressure control valve and
charcoal canister.

« Confirm air tightness of vacuum hose using
vacuum pump.

* |s fault detected?

CHECK FOR PRESSURE CONTROL VALVE

* Remove and inspect pressure control
valve.

« |s fault detected?

INSPECTION FUEL FILLER PIPE

*« Remove fuel filler pipe.

« Visually inspect for fuel filler pipe damage.
e Is fault detected?

INSPECTION OF FUEL TANK

* Remove fuel tank.

« Visually inspect for fuel tank damage.

« Visually inspect for insufficient sealing or
poorly attached accessories on fuel tank:
i.e., fuel gauge.

« |s fault detected?

CHECK FOR EVAPORATIVE EMISSION

MONITOR SYSTEM

« Key off.

¢ Disconnect vacuum hose from charcoal
canister at fuel tank side.

¢ Attach vacuum pump to vacuum hose.

¢« Connect NGS tester.

« Key on, engine off.

« Access FTP V PID.

¢ Apply 17 kPa {13 mmHg, 0.5 inHg} vacuum
by using vacuum pump, then leave it for
one minute.

« Does FTP V PID values maintained
negative pressure?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

SERVICE or REPLACE as necessary.

RECONNECT all components.

RESET PCM to completely clear DTCs.
i After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE pressure control valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
W After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE fuel filler pipe.

RECONNECT all components.

RESET PCM to completely clear DTCs.
o- After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

SERVICE or REPLACE fuel tank or sealing.
RECONNECT all components.
RESET PCM to completely clear DTCs.
d - After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

RECONNECT all components.
Go to next step.

DISCONNECT NGS tester.
Go to step 25.

DISCONNECT NGS tester.
Go to next step.
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STEP
21

22

23

24

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

INSPECTION OF VACUUM HOSES

« Key off.

« Pull slightly on vacuum hoses at pressure
control valve, FTP sensor, fuel filler pipe
and fuel tank.

* Check for loose connections.

« Visually inspect for improperly connections
and cracked hoses between fuel tank and
FTP sensor, fuel tank and pressure control
valve, fuel filler pipe and pressure control
valve, pressure control valve and charcoal
canister.

¢ Confirm air tightness of vacuum hose using
vacuum pump.

¢ Is fault detected?

CHECK FOR PRESSURE CONTROL VALVE

< Remove and inspect pressure control
valve.

* Is fault detected?

INSPECTION FUEL FILLER PIPE

« Remove fuel filler pipe.

« Visually inspect for fuel filler pipe damage.
* |s fault detected?

CHECK CANISTER DRAIN CUT VALVE

(Cbcv)

« Key off.

« Remove CDCV.

¢ Confirm CDCV is not damaged, and that air
vents are tight when at ON.

* |s fault detected?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

SERVICE or REPLACE as necessatry.

RECONNECT all components.

RESET PCM to completely clear DTCs.
o* After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE pressure control valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
o- After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE fuel filler pipe.

RECONNECT all components.

RESET PCM to completely clear DTCs.
Xr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT all components.
Go to next step.

REPLACE CDCV.

RECONNECT all components.

RESET PCM to completely clear DTCs.
o After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Inspect and repair any detached, incorrectly installed or
cracked hoses between charcoal canister and CDCV.
RECONNECT all components.
RESET PCM to completely clear DTCs.

tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0460 Fuel gauge sender unit circuit malfunction (Open/short and functional)

« Diagnostic trouble code (DTC) P0460 indicates fuel level input circuit malfunction due to
DESCRIPTION . : A -
low or high fuel level input circuit input to PCM or mechanically stuck fuel pump

[Possible Cause]

« Empty fuel tank » Damaged fuel gauge or instrument cluster

« Overfilled fuel tank « Fuel level input circuit open

« Fuel pump mechanically stuck open « Fuel level input circuit shorted to ground circuit
¢ Fuel pump mechanically stuck closed ¢ Fuel level input shorted to power circuit

« Incorrect fuel gauge « Damaged PCM

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

¢ Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and "AFTER
REPAIR PROCEDURE” described in this manual.
cro0l-14 BEFORE REPAIR PROCEDURE
ly 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION

1  VERIFICATION OF FUEL TANK LEVEL Yes Go to next step.
« Key on, engine oft.
« Record vehicle fuel gauge reading.
¢ If during initial 30 seconds of both readings,
fuel gauge is between one quarter and No INSPECT fuel tanks for leaks.
three quarters filled but fuel level input PID SERVICE as necessary. EVALUATE fuel tank for overfilled

indicates reading much higher or lower condition (greater than 75%). N
reading (approximately 100% or 0%), ADD fuel tank for under filled condition (less than 25%).
check fuel pump resistance. Access fuel RERUN OBD Test.
level input PID with NGS tester. Go to next step.
* |Is fuel level in fuel tank between one
quarter (25% on FLI PID) and three
quarters (75% on FLI PID) filled?

2 CHECK FUEL LEVEL INPUT VOLTAGE ON Yes CHECK for mechanically stuck fuel pump.

NGS TESTER

« Key on, engine off.

« Access FLI PID with. No Go to next step.

¢ Is FLI PID within specified valve?

3 COMPARE FUEL LEVEL INPUT CIRCUIT Yes Go to next step.

VOLTAGE CHECK AT BREAKOUT BOX AND

NGS TESTER No For either voltage reading greater than 10 volts:

+ Key off. CHECK for installation of proper fuel gauge at instrument

« Disconnect PCM. Inspect for damaged or cluster.
pushed out pins. Corrosion and loose REPLACE fuel gauge when necessary.
wires. Service as necessary. RERUN Pinpoint test step 3.

« Install breakout box. Connect PCM to For either voltage reading greater than 2.90 volts or
breakout box. less than 1.24 volts:

* Key on, engine off. REMOVE breakout box.

« Measure voltage between Test Pin 63 and REPLACE PCM.
Test Pin 91 at breakout box. RERUN OBD test.

« Are both voltage readings at breakout For both voltage readings greater than 2.90 volts or
box and NGS tester between 1.24 and less than 1.24 volts:
2.90 volts? Check fuel pump resistance.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0500 Vehicle speed sensor (VSS) malfunction
DESCRIPTION « DTC P0500 Indicates VSS input signal has been detected out of Self-Test range

[Possible Cause]
 Damaged VSS
 Damaged PCM
e Open in VSS (+)/VSS (-) harness circuit

STEP INSPECTION
1 CHECK CONTINUITY OF VSS HARNESS
CIRCUIT
« Key off.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. PCM disconnected.

¢ Disconnect VSS.

¢« Measure resistance between Test Pin 58 at
breakout box and VSS (+) circuit at VSS
connector.

< Measure resistance between Test Pin 33 at
breakout box VSS (-) circuit at VSS vehicle
harness connector.

¢ Is each resistance less than 5.0 ohms?

2 CHECK VSS HARNESS CIRCUITS FOR
SHORTS TO VSS GROUND AND GROUND
CIRCUIT
« Key off.
¢ VSS disconnected.
¢ Breakout box installed. PCM disconnected.
¢« Measure resistance between Test Pin 58
and Test Pins 51, 103, 33, 91 and 71 at
breakout box.

* Measure resistance between Test Pins 33
and 71 at breakout box.

* Is each resistance greater than 500
ohms?

3 CHECK VSS RESISTANCE
« Key off.
« VSS disconnected.
¢ Measure VSS resistance.
¢ |s resistance between 190 and 250
ohms?

Yes

No

Yes

No

Yes

No

Shortto GND in VSS (+)/VSS (-) harness circuit

Short to power circuit

ACTION

Go to next step.

SERVICE open in harness circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RUN VSS Drive mode to verify repair.

Go to next step.

SERVICE short circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RUN VSS Drive mode verify repair.

REMOVE breakout box.
REPLACE PCM.

RECONNECT VSS.

RUN VSS Drive cycle verify repair.

REPLACE VSS.

REMOVE breakout box.
RECONNECT PCM.

RUN VSS Drive mode verify repair.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0505 Idle air control (IAC) system malfunction
P1504 Idle air control (IAC) valve circuit malfunction
P1507 Idle air control (IAC) system underspeed error

« DTC PO0505 indicates that Self-Test has detected an IAC system malfunction
DESCRIPTION « DTC P1504 indicates that Self-Test has detected an IAC valve circuit malfunction
« DTC P1507 indicates that Self-Test has detected an IAC valve underspeed error

[Possible Cause]

« |AC valve signal circuit open « Air inlet leakage (P1507)
* |AC valve signal circuit shorted to power circuit « Damaged IAC valve component
« |AC valve signal short to ground (P1504) « Damaged throttle body (P0505, P1507)
« IAC valve power circuit open « Damaged PCM
¢ Airinlet plugged (P0505, P1507)
STEP INSPECTION ACTION
1 CHECK POWER CIRCUIT TO IAC VALVE Yes Go to next step.
« Key off.
« Disconnect IAC valve vehicle harness
connector.

« Key on. No SERVICE open In power circuit to IAC valve.

« Measure voltage between power circuit at RECONNECT all components.
IAC valve vehicle harness connector and RERUN OBD Test.
battery ground.

« Is voltage greater than 10.5 volts?

2 CHECK IAC VALVE RESISTANCE Yes Go to next step.
« Key off.
¢ |AC valve vehicle harness connector
disconnected.
* Measure solenoid resistance.

Note No REPLACE IAC valve component.
+ Due to diode In solenoid, place DVOM (+) RECONNECT all components.
lead on power circuit pin and (-) lead on RERUN OBD Test.

IAC valve pin.

* Is resistance between 6.0 and 13.0

ohms?
3 CHECK IAC VALVE FOR AN INTERNAL Yes For DTC P1504:
SHORT TO IAC VALVE CASE Go to Step 6.
* Key off. All other:
* IAC valve vehicle harness connector Go to next step.
disconnected.
« Measure resistance from either IAC valve No REPLACE IAC valve component.
pin to IAC valve component case. RECONNECT all components.
. Is resistance greater than 10,000 ohms? RERUN OBD Test.
4 CHECK AIR INLET FOR PLUGGING Yes Go to next step.
« Key off.
« Inspect entire air inlet system for debris
blockage and other damage. No SERVICE as necessatry..
+ Remove and inspect air filter element for RECONNECT all components.

excessive dirt. RERUN OBD Test.

¢ Is air inlet system okay?

5 CHECK FOR VACUUM LEAKS Yes SERVICE as necessary.
« Key on, engine running. RECONNECT all components.
* With engine running at idle, listen for RERUN OBD Test.

vacuum leaks.
« Inspect entire air inlet system from MAF
sensor to intake manifold for leaks such as:
« Cracked or punctured air inlet tube
* Loose air inlet tube at air cleaner
housing or throttle body
« IAC valve component or gasket seal No Go to next step.
* EGR valve gasket seal
* Vacuum supply connector and hose
» Positive crankcase ventilation (PCV)
valve hose
* Are any leaks detected in above areas?
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL}

INSPECTION

CHECK IAC VALVE SIGNAL CIRCUIT

CONTINUITY

« Key off.

¢ |AC valve disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

*« Measure resistance between appropriate
Test Pin at breakout box and IAC valve
circuit at IAC valve connector.

« |AC valve terminal A and Test Pin 20
¢ |AC valve terminal B and Test Pin 83
¢ Is resistance less than 5.0 ohms?

CHECK IAC VALVE CIRCUIT FOR SHORT
TO POWER CIRCUIT
« Key off.
« Breakout box installed. PCM disconnected.
« IAC valve disconnected.
« Key on, engine off.
* Measure voltage between appropriate Test
Pin at breakout box and chassis ground.
* |AC valve=Test Pin 20
* |AC valve=Test Pin 83
¢ Is voltage less than 1.0 volt?

CHECK IAC VALVE SIGNAL CIRCUIT FOR

SHORT TO GROUND

* Key off.

« Breakout box installed. PCM disconnected.

¢ |AC valve disconnected.

« Measure resistance between appropriate
Test Pin at breakout box and Test Pins 51
and 103 at breakout box.
¢ |AC valve=Test Pin 20
¢ |AC valve=Test Pin 83

¢ Is each resistance greater than 10,000
ohms?

CHECK IAC VALVE SIGNAL FROM PCM

« Key off.

¢ Breakout box installed.

¢« Reconnect PCM to breakout box.

¢« Reconnect IAC valve.

¢ Connect DVOM between Test Pin 83 and
Test Pin 51 at breakout box.

¢ Start engine.

¢ Slowly increase to 3,000 rpm.

* Is voltage between 3.0 and 11.5 volts?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

SERVICE short circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

SERVICE short circuit.
RECONNECT all components.
RERUN OBD Test.

For Continuous Memory DTCs P1504 and P1507.
Go to next step.
INSPECT throttle body for damage, SERVICE as
necessary.
If okay, REPLACE IAC valve component.
RESET PCM to completely clear DTCs.
irr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.
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STEP
10

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK IAC SYSTEM FOR INTERMITTENT

OPEN OR SHORT

* NGS tester connected.

« Key on engine running.

* Access IAC and RPM PIDs.

« With engine at normal operating
temperature, accessories off and at idle,
IAC duty cycle should read between 20%
and 45%.

* Observe IAC and RPM PIDs for an
indication of fault while performing following
at idle:

« Lightly tap on IAC valve component and
wiggle harness connector to simulate
road shock

« Grasp vehicle harness closest to IAC
valve component. Shake and bend
small section of harness from IAC to
dash panel and from dash panel to PCM

« Do IAC or RPM PIDs suddenly change in
value indicating fault?

Yes

No

ACTION

ISOLATE fault and SERVICE as necessary.
RECONNECT all components.
RESET PCM to completely clear DTCs.
r After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

For idle quality, starting, or stalling symptoms
currently present:
REPLACE IAC valve component.
RECONNECT all components.
RESET PCM to completely clear DTCs.
et After Repair Procedure
COMPLETE OBD Il Drive Mode.
All others:
Unable to duplicate and/or identify fault at this time.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).
Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.
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DTC

TROUBLESHOOTING [ENGINE CONTROL KL]

P0603
P0605

DESCRIPTION

[Possible Cause]
« Battery terminals corrosion or loose connections
* Improper keep alive power circuit wire routing

STEP
1

INSPECTION
CHECK BATTERY TERMINALS

Note

« If Keep Alive Power (KAPWR) is
interrupted to PCM (i.e. when breakout box
is installed or battery is disconnected), DTC
P0603 and/or PO605 may be generated on
first power-up.

* Inspect battery cables for loose
connections, corrosion, etc.

* Are battery terminal connections In
good condition?

INSPECT ENGINE COMPARTMENT FOR

PROPER WIRE ROUTING

* Inspect PCM wiring for proximity to ignition
components or wires.

* Is wiring too close to ignition
components or wires?

CHECK KEEP ALIVE POWER CIRCUIT TO

PCM

« Key off.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

+« Measure voltage between Test Pin 55 and
Test Pin 51 or 103 at breakout box.

* While observing DVOM, grasp PCM
harness and wiggle, shake or bend small
section while working from PCM to dash
panel.

* Is voltage less than 10.5 volts?

CHECK FOR REPEAT OF DTC P0603/P0605
¢ Activate KOEO Self-Test.
¢ Is DTC P0603/P0605 represent?

Yes

No

Yes

No

Yes

No

Yes

No

PCM Keep alive memory (KAM) test error
PCM Read only memory (ROM) test error

« DTC P0603 indicates PCM Keep Alive Memory (KAM) error
« DTC P0605 indicates PCM Read Only Memory (ROM) error

* Harness open in keep alive power circuit
« Damaged PCM

ACTION

Go to next step.

SERVICE battery terminals as necessary.
RERUN OBD Test.

REROUTE as necessary.
RERUN OBD Test.

Engine compartment wire routing is okay.
Go to next step.

ISOLATE and SERVICE open in keep alive power circuit.
REMOVE breakout box.

RECONNECT PCM.

RERUN OBD Test.

No open in keep alive power circuit harness circuit
detected.

REMOVE breakout box.

RECONNECT PCM.

Go to next step.

REPLACE PCM.
RERUN OBD Test.

SERVICE other DTCs as necessary.

If none, testing is complete.

DTC P0603/P0605 was due to previous service action
mentioned in step 1.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0703 Brake switch input malfunction
DESCRIPTION ¢ Continuous Memory DTC P0703 indicates brake switch input fault
[Possible Cause]
¢ Open to ground or power « Damaged PCM
» Damaged brake switch
STEP INSPECTION ACTION
1 CHECK OPERATION OF BRAKE LIGHT Yes Go to next step.
*+ Apply and release brake pedal several No Go to step 3 if brake light is never on.
times and observe brake light operation. Go to step 5 if brake light is always on.
« Does brake light operate normally?
2 CHECK FOR PCM BOO PID CYCLING Yes Go to Pinpoint Test for Intermittent key on engine off
« Key on, engine off. (KOEO) input sensor wiggle procedure.

* Access BOO PID.
« Apply and release brake pedal several
times while viewing BOO PID.

Note . L
No Check brake light t.
« [f BOO PID is not accessible, check brake ecik brake ight circul
light circuit.

« Does BOO PID cycle ON/OFF?

3 CHECK FOR POWER CIRCUIT TO BRAKE Yes Go to next step.
SWITCH
Note
¢ Using 12 volt test lamp, verify integrity of
related fuses In fuse panel and check No SERVICE open power circuit to brake switch.
condition of brake light bulbs before RECONNECT switch.
starting this test. RESET PCM to completely clear DTCs.
Xr After Repair Procedure
. Key off. COMPLETE OBD Il Drive Mode.
« Disconnect brake switch. RERUN OBD Test.

* Measure brake light input voltage between
brake switch and chassis ground.
* Is voltage greater than 10.5 volts?

4 VERIFY INTEGRITY OF BRAKE SWITCH Yes SERVICE open circuit between brake switch and
» Brake switch disconnected. stoplamp ground.
» Connect digital multimeter test probes to RECONNECT brake switch.
brake switch terminals at brake switch. RESET PCM to completely clear DTCs.
* Apply brake pedal while monitoring cr After Repair Procedure
reading. COMPLETE OBD Il Drive Mode.
* Is resistance less than 5.0 ohms? RERUN OBD Test.

No REPLACE brake switch.
RECONNECT brake switch. RESET PCM to completely
clear DTCs.
ct After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

5 VERIFY BRAKE SWITCHES NOT ALWAYS Yes Go to next step.
CLOSED
* Key off.
» Brake switch disconnected.
* Key on, Engine off.
* Is brake light still on?

No VERIFY proper installation of brake switch.
If okay, REPLACE brake switch.
RECONNECT brake switch.

RESET PCM to completely clear DTCs.

tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

6 CHECK FOR SHORT TO POWER CIRCUIT Yes Go to next step.
IN PCM
* Key off. No REPLACE PCM.
» Brake switch disconnected. RECONNECT brake switch.
» Key on, engine off. RERUN OBD Test.

* Is brake light still on?
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK FOR SHORT TO POWER CIRCUIT Yes
IN SHIFT LOCK ACTUATOR

Key off.

PCM disconnected.

Disconnect shift lock actuator, cruise
control module, ABS/TCS control module
to isolate brake switch.

Key on, engine off.

Is brake light still on?

No

ACTION

SERVICE short to power in brake light circuit.
RECONNECT PCM, brake switch and other accessories.

RERUN OBD Test.

SERVICE short in shift lock actuator, cruise control module
or ABS/TCS control module all components.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P0704  Clutch switch input circuit malfunction
DESCRIPTION < DTC P0704 indicates malfunction of neutral or clutch switch.
[Possible Cause]
» Crank engine while in self test « Damaged clutch or neutral switch
» Starter interlock switch disconnected during OBD Test « Damaged PCM
¢ Clutch switch circuit shorted to power
STEP INSPECTION ACTION
1 Note Yes Fault intermittent DISCONNECT PCM.
« During self test, clutch pedal must be INSPECT both ends of connector for damaged or pushed
pressed down and gearshift lever in out pins, corrosion and loose wires.
NEUTRAL. SERVICE as necessary.
If okay, REPLACE PCM.
. Key off. RERUN OBD Test.

* NGS tester connected.
« Key on, engine off.
¢ Look for CPP/PNP PID cycling ON/OFF
with:
¢ Transaxle in neutral, then shift into gear
and clutch pedal up. No Go to next step.
« Transaxle in gear and clutch pedal up
then down.
* Does reading change from ON to OFF
for both switches?

2 CHECK CLUTCH/NEUTRAL SWITCHES Yes Go to next step.

* Key off.

* Located clutch switch near clutch pedal
and neutral switch near transaxle shift
linkage.

* Inspect both switches and brackets for
damage. Service as required.

« Disconnect clutch and neutral electrical
vehicle harness connector and inspect for
damage, pushed out or broken pins and
broken wires. Service as required.

¢ Measure resistance across clutch switch
terminals with clutch pedal down.

* Measure resistance across neutral switch
terminals with shift lever in neutral.

¢ Is resistance less than 5.0 ohms for both
switches?

3 CHECK RESISTANCE OF Yes Go to next step.
CLUTCH/NEUTRAL CIRCUIT
« Key off.
« Disconnect NGS tester.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.
Service as required. No SERVICE open circuit.

« Install breakout box. Leave PCM REMOVE breakout box.
disconnected. RECONNECT all components.

. Measure resistance between Test Pin 91 at RERUN OBD Test.
breakout box and same test pin 91 at
clutch and neutral vehicle harness

No REPLACE damaged clutch or neutral switch.
RECONNECT components.
RERUN OBD Test.

connector.
< |Is each resistance less than 5.0 ohms?
4 CHECK CLUTCH/NEUTRAL CIRCUIT FOR Yes REPLACE PCM.
SHORT REMOVE breakout box.
« Key off. RECONNECT all components.
« NGS tester disconnected. RERUN OBD Test.

¢ Breakout box installed PCM disconnected.

¢ Clutch and neutral vehicle harnesses
disconnected.

¢ Measure resistance between Test Pins 64
and 91 at breakout box and chassis
ground.

* Is resistance greater than 10,000 ohms?

No SERVICE short circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.
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DTC

TROUBLESHOOTING [ENGINE CONTROL KL]

P1001
DESCRIPTION .

[Possible Cause]

« Damaged DLC

* Incorrect self test activation method

« Constant voltage is not in specification
« Idle RPM out of specification

STEP
1

INSPECTION

VERIFY SELF TEST ACTIVATION METHOD

« Key off.

« Disconnect NGS tester from DLC. Inspect
DLC for damage. Service as necessary.

« Verify that correct procedure was used to
activate continuous, key on engine off
(KOEO) or key on engine running (KOER)
Self Test for NGS tester.

* Was correct self test activation method
used?

CHECK FOR CONSTANT VOLTAGE AT TP

SENSOR

« Key off.

« TP sensor disconnected.

« Key on, engine off.

* Measure voltage between constant voltage
and TP sensor ground circuit at TP sensor
vehicle harness connector.

« Key off.

*« Was voltage between 4.0 and 6.0 volts?

ABILITY TO ACCESS CONTINUOUS

MEMORY DTCs

¢ Could Continuous Memory DTCs be
accessed before this OBD Test was
entered?

ABILITY TO ACTIVATE KOEO SELF TEST
¢ Could KOEO Self Test be activated and
completed before this OBD Test was

entered?

ABILITY TO ACTIVATE KOER SELF TEST

¢« Could KOER Self Test be activated or
completed before this OBD Test was
entered?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Active self-test standard protocol communication error

Key on engine running (KOER) self test cannot be completed

Open in DLC harness circuit
Short in DLC harness circuit
Damaged main relay circuit
Damaged PCM

ACTION

Go to next step.

COMPLETE self test using correct procedure.

RECONNECT TP sensor.
Go to next step.

REPAIR open in constant voltage circuit.

RECONNECT TP sensor.

Go to next step.

Go to step 6.

Go to next step.

Go to step 6.

CHECK that correct PCM is installed on vehicle.

Go to next step.
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STEP

10

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

RETRIEVE ANY CONTINUOUS MEMORY
DTCs

Note

« If failures are present in following
components or systems, this could cause
PCM to complete KOER self test and/or
cause PCM to generate NGS tester
communication error message:

© Idle speed control

© EGR system

© Fuel control system

0 Vehicle speed sensor circuits

© Mass air flow sensor circuits

©Transaxle range switch circuits

Note

¢ Forinformation on retrieving MIL and
non-MIL DTCs, continuous memory self
test.

¢ NGS tester connected.

« Key on, engine off.

« Retrieve and record all Continuous Memory
DTCs (MIL and non-MIL).

« Key off.

*« Were any Continuous Memory DTCs
present.

CHECK POWER CIRCUIT AT DLC

« Key off.

* Inspect DLC for damage. Service as
necessary.

« Measure voltage between power circuit
cavity at DLC and engine block ground.

* Is voltage greater 10.5 volts?

CHECK DLC CHASSIS GROUND

CONTINUITY

«  Key off.

* Measure resistance between chassis
ground circuit cavity at DLC and chassis
ground.

¢ |s resistance less than 5.0 ohms?

CHECK DLC GROUND CIRCUIT

CONTINUITY

« Key off.

« Disconnect PCM. Inspect for damaged or
pushed out pins, loose wires, corrosion,
etc. Service as necessary.

« Install breakout box. Leave PCM
disconnected.

¢ Disconnect NGS tester form DLC.

¢ Measure resistance between Test Pin 51 or
103 at breakout box and ground circuit
cavity at DLC.

« Is resistance less than 5.0 ohms?

CHECK DLC BUS(-) CIRCUIT CONTINUITY

« Key off.

» Breakout box installed. Leave PCM
disconnected.

e Measure resistance between Test Pin 15 at
breakout box and BUS(-) circuit at DLC.

« Is resistance less than 5 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION
Go to appropriate DTC chart.

Go to step 7.

Go to next step.

SERVICE open in DLC power circuit.
RERUN OBD Test.

Go to next step.

SERVICE open In DLC chassis ground circuit.
RERUN OBD Test.

Go to next step.

SERVICE open in DLC ground circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

Go to next step.

SERVICE open in DLC BUS(-) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.
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STEP

12

13

14

15

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK BUS(-) CIRCUIT FOR SHORT TO

CHASSIS GROUND

« Key off.

¢ Breakout box installed. Leave PCM
disconnected.

¢ Disconnect NGS tester.

¢ Measure resistance between Test Pin 15 at
breakout box and chassis ground.

* Is resistance greaterthan 10,000 ohms?

CHECK BUS(-) CIRCUIT FOR SHORT TO

POWER

« Key off.

« Breakout box installed. Leave PCM
disconnected.

« Disconnect NGS tester.

« Key on, engine off.

¢ Measure voltage between Test Pin 15 and
Test Pin 51 or 103 at breakout box.

« Was voltage greater than 6.0 volts?

CHECK DLC BUS(+) CIRCUIT CONTINUITY

* Key off.

¢ Breakout box installed. Leave PCM
disconnected.

¢ Measure resistance between Test Pin 16 at
breakout box and BUS(+) circuit at DLC.

¢ |sresistance less than 5.0 ohms?

CHECK BUS(+) CIRCUIT FOR SHORT TO

CHASSIS GROUND

* Key off.

« Disconnect NGS tester.

¢ Measure resistance between Test Pin 16 at
breakout box and chassis ground.

¢ Is resistance greater than 10,000 ohms?

CHECK BUS(+) CIRCUIT FOR SHORT TO

POWER

« Key off.

« Breakout box installed. Leave PCM
disconnected.

« Disconnect NGS tester.

« Key on, engine off.

+« Measure voltage between Test Pin 16 and
Test Pins 51 or 103 at breakout box.

*« Was voltage greater than 1.0 volt?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE short to chassis ground in BUS(-) circuit.
RECONNECT PCM.
REMOVE breakout box.
RERUN OBD Test.

SERVICE Short to power in BUS(-) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

Go to next step.

Go to next step.

SERVICE open in DLC (+) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

There is no short chassis ground in BUS(+) circuit.
Go to next step.

SERVICE short to power in BUS(+) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

SERVICE short to power in BUS(+) circuit.
RECONNECT PCM.

REMOVE breakout box.

RERUN OBD Test.

REPLACE PCM.
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DTC

TROUBLESHOOTING [ENGINE CONTROL KL]

P1100 MAF sensor intermittent

¢ Continuous Memory DTC P1100 indicates MAF sensor signal went below 0.39 volts or

DESCRIPTION

warm-up cycles

[Possible Cause]
« Poor continuity with MAF sensor connector
» Poor continuity with MAF harness

STEP
1

INSPECTION

CHECK FOR MAF SIGNAL CIRCUIT
INTERMITTENT VOLTAGE INPUT
« Start engine and bring to idle.

Yes

Note

« |If stabilized idle is not stabilized at
minimum of 700 rpm, go to ENGINE
SYMPTOM TROUBLESHOOTING.

¢ NGS tester connected.

¢ Run throttle up to 1,500 rpm for 5 seconds,
then bring back to idle.

* Access MAF PID for fault indication while
performing following:

« Lightly tap on MAF sensor and wiggle
harness connector to simulate road
shock

* Is MAF PID within specified value?
tro01-40B MASS AIR FLOW SENSOR

INSPECTION [KL]

CHECK MAF HARNESS TO PCM FOR

INTERMITTENT OPENS OR SHORTS

* Key off.

» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

« Install breakout box. Reconnect PCM.

« Key on, engine off.

¢« Connect DVOM between Test Pin 88 and
Test Pin 36 at breakout box.

* While viewing DVOM, do following:

* Grasp vehicle harness closest to MAF
sensor connector

» Shake and bend small section of
harness all way to dash panel

* Wiggle, shake and bend harness from
dash panel to PCM

« Does voltage go below minimum 0.39
volts or above maximum 3.90 volts?

No

Yes

No

above 4.35 volts (refer to Voltage to Mass Air Flow Conversion Table at beginning of this
Test In 01-40B MASS AIR FLOW SENSOR INSPECTION [KL]) sometime during last 40

MAF harness intermittent short
MAF sensor internal intermittent open or short

ACTION

DISCONNECT and INSPECT MAF sensor connector.
If okay, REPLACE MAF sensor.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

ISOLATE fault and SERVICE as necessary.
RECONNECT all components.
RESET PCM to completely clear DTCs.
ny After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Unable to duplicate and/or identify fault at this time.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).

Goto SYMPTOM TROUBLESHOOTING No.27.
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DTC

DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL KL]

P1101

MAF sensor out of self-test range

* Key On Engine Running (KOER) DTC P1101 indicates MAF signal circuit was not between

0.34 and 1.96 volts during KOER self-test

[Possible Cause]

« Damaged MAF sensor

+ Contaminated MAF sensor

* MAF sensor partially connected
*« Open MAF sensor ground circuit

STEP
1

CHECK FOR MAF SENSOR CONTINUOUS

INSPECTION

Yes

MEMORY CODES

CHECK MAF SENSOR OUTPUT VOLTAGE

Drive vehicle for 6 to 10 minutes.

Rerun Continuous Memory and KOEO
self-test.

Is Continuous Memory DTC present with

KOER DTC P 11017 No

Yes

Note

CHECK MAF SENSOR GROUND CIRCUIT

DTC P1101 could be generated by low
charged vehicle battery or garage exhaust
ventilation system. Service battery as
necessary then remove ventilation system
and properly vent to outside atmosphere.
Rerun KOEO or KOER self-test.

Key off.

Check that MAF sensor is corrected. If not,
service as necessary.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

NGS tester connected.

Install breakout box. Connect PCM to
breakout box.

Key on, engine off.

Measure between Test Pin 88 and Test
Pins 24 or 103 at breakout box.

Is voltage greater than 0.20 volts?

No

Yes

CONTINUITY

CHECK PCM GROUND CIRCUIT (BETWEEN

Key off.

MAF sensor disconnected.

Breakout box installed.

Disconnect PCM.

Disconnect NGS tester from DLC.
Measure resistance between MAF sensor
ground circuit at MAF sensor vehicle
harness connector and battery negative
post.

Is resistance less than 10 ohms?

No

Yes

PCM AND MAF SENSOR GROUND
CIRCUIT) CIRCUIT CONTINUITY

Key oft.

MAF sensor disconnected.

Breakout box installed.

PCM disconnected.

Measure resistance between MAF sensor
vehicle harness connector and Test Pin 36
at breakout box.

Is resistance less than 5.0 ohms?

No

Open PCM ground circuit (between PCM and MAF
sensor ground circuit)
Damaged PCM

ACTION

For Continuous Memory DTC P0102:

Go to appropriate MAF sensor Monitor DTC test.
For Continuous Memory DTC P0103:

Go to appropriate MAF sensor Monitor DTC test.
For all other Continuous Memory DTCs:

Go to appropriate DTC test.

Go to next step.

MAF signal circuit voltage is greater than expected.
Go to step 14.

Go to step 10.

MAF sensor ground circuit harness circuit to MAF sensor

is okay.
RECONNECT NGS tester.
Go to next step.

SERVICE open in MAF sensor ground harness circut.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
o* After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

MAF RTN circuit harness to PCM is okay.
Go to next step.

SERVICE open in PCM ground harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

STEP INSPECTION ACTION
5 CHECK MAF CIRCUIT FOR SHORT TO Yes RECONNECT NGS tester.
GROUND IN PCM Go to next step.
* Key off.
* MAF sensor disconnected. No MAF signal circuit shorted to MAF sensor ground or PCM
« Breakout box installed. ground circuit in PCM.
* Reconnect PCM to breakout box. REMOVE breakout box.
+ Disconnect NGS tester from DLC. RECONNECT MAF sensor.
* Measure resistance between Test Pin 88 RESET PCM to completely clear DTCs.
and Test Pins 36 and 24 or 103 at breakout + After Repair Procedure
box. COMPLETE OBD Il Drive Mode.
* |s each resistance greater than 10,000 RERUN OBD Test.
ohms?
6 CHECK PCM GROUND CIRCUIT (BETWEEN Yes RECONNECT NGS tester.
PCM AND MAF SENSOR GROUND Go to next step.

CIRCUIT) FOR SHORT TO GROUND
CIRCUIT IN PCM

« Key off.

o MAyF sensor disconnected. No PCM ground circuit shorted to ground circuit in PCM.
« Breakout box installed. REPLACE PCM.

« PCM connected to breakout box. REMOVE breakout box.

« NGS tester disconnected from DLC. RECONNECT all components.

« Measure resistance between Test Pin 36 RERUN OBD Test.

and Test Pins 51 or 103 at breakout box.
* Is resistance greater than 10,000 ohms?

7 CHECK MAF SENSOR CIRCUIT OUTPUT Yes MAF signal circuit to PCM is okay.
* Key off. Go to next step.
¢ MAF sensor connected.
¢ Breakout box installed.

¢ PCM connected. No MAF signal circuit or MAF sensor ground circuit is open in
* Key on, engine running. MAF sensor, or MAF signal circuit is shorted to PCM
ground circuit in MAF sensor.
Note REPLACE MAF sensor.
« |If stabilized idle is not stabilized at REMOVE breakout box.
minimum of 700 rom, go to ENGINE RECONNECT PCM.
SYMPTOM TROUBLESHOOTING. RESET PCM to completely clear DTCs.
«« After Repair Procedure
¢ Measure voltage between Test Pin 88 at COMPLETE OBD Il Drive Mode.
breakout box and battery negative post. RERUN OBD Test.
* Is voltage between 0.34 and 1.96 volts at
idle?
8 VERIFY MAF SENSOR CIRCUIT INPUT AND Yes PCM ground circuit in MAF sensor is okay.
OUTPUT Go to next step.
* Key off. No PCM ground circuit open in MAF sensor.
* MAF sensor connected. REPLACE MAF sensor.
« Breakout box Installed. REMOVE breakout box.
* PCM connected. RECONNECT PCM.
* Key on, engine running. _ RESET PCM to completely clear DTCs.
*« Measure voltage between Test Pin 88 and .« After Repair Procedure
Test Pin 36 at breakout box. COMPLETE OBD Il Drive Mode.
« Is voltage between 0.34 and 1.96 volts? RERUN OBD Test.
9 CHECK MAF SENSOR CIRCUIT OUTPUT Yes Unable to identify fault at this time.
WITH NGS TESTER Check possible intermittent.
« Key off. Go to SYMPTOM TROUBLESHOOTING No.27.

*« MAF sensor connected.
« Key on, engine running.
« Access MAF PID with NGS tester at idle.
¢ Is MAF PID within specified value?
jy 01-40B MASS AIR FLOW SENSOR
INSPECTION [KL]

No MAF sensor signal circuit or PCM ground circuit is open or
shorted together in PCM.
REPALCE PCM.
REMOVE breakout box.
RECONNECT PCM.
RESET PCM to completely clear DTCs.
«« After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP
10

12

13

14

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION
CHECK CONTINUITY OF POWER CIRCUIT
CIRCUIT
* Key off.

MAF sensor disconnected.

Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Measure resistance between MAF sensor
connector and Test Pin 71 or 97 at
breakout box.

Is resistance less than 5.0 ohms?

CHECK MAF SENSOR CIRCUIT FOR
SHORTS TO GROUND CIRCUIT AND PCM
GROUND CIRCUIT

Key off.

MAF sensor disconnected.

Breakout box installed.

PCM disconnected.

Disconnect NGS tester from DLC.

Measure resistance between Test Pin 88
and Test Pins 36 and 24 or 103 at breakout
box.

Is each resistance greater than 10,000
ohms?

CHECK PCM GROUND CIRCUIT (BETWEEN
PCM AND MAF SENSOR GROUND
CIRCUIT) FOR SHORT TO GROUND
CIRCUITS.

Key off.

MAF sensor disconnected.

Breakout box installed.

PCM disconnected.

NGS tester disconnected from DLC.
Measure resistance between Test Pin 36
and Test Pin 51 or 103 at breakout box.
Is each resistance greater than 10,000
ohms?

CHECK CONTINUITY OF MAF SIGNAL
CIRCUIT

Key off.

MAF sensor disconnected.

Breakout box installed.

PCM disconnected.

Measure resistance between MAF sensor
vehicle harness connector and Test Pin 88
at breakout box.

Is resistance less than 5.0 ohms?

CHECK GROUND CIRCUIT TO MAF
SENSOR

Key off.

MAF sensor disconnected.

Breakout box installed.

PCM connected to breakout box.

Key on, engine off.

Measure voltage between power circuit
and ground circuit at MAF sensor vehicle
harness connector.

Is voltage greater than 10.5 volts?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Power harness circuit to PCM is okay.
Go to next step.

Service open in power harness circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
iy After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

MAF signal circuit, PCM ground circuit and ground circuit
harness circuits to PCM are okay.

RECONNECT NGS tester.

Go to next step.

Service short circuit between MAF signal circuit and
ground circuit or PCM ground circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
Cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

RECONNECT NGS tester.
Go to next step.

SERVICE short circuit between MAF signal circuit and
ground circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
xt After Repair Procedure
COMPLETE OBD Il Drive Mode.

MAF signal harness circuit to PCM is okay.
Go to next step.

SERVICE open in MAF signal harness circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tt After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Ground harness circuit from battery negative post to MAF
sensor is okay.
Go to step 4.

Go to step 3.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1116 ECT sensor input signal out of self-test range

« DTC P1116 (ECT) indicates that corresponding sensor is out of self-test range. Correct
range of measurement is

* -6.6 °C {20 °F} to 115 X {240 °F} (KOEO)

e 49 °C {120 °F} to 115 °C {240 "F] (KOER)

DESCRIPTION

[Possible Cause]

* Low coolant level « Poorthermostat operation

« Damaged harness connector « Damaged sensor

e Overheated condition

STEP INSPECTION ACTION

1 CHECK OPERATION, INSTALLATION OF Yes For symptom of cooling system concern:
ENGINE COOLANT TEMPERATURE Do not service DTC P1116, service next DTC.
SENSOR If no other DTC's exists,
¢ Run engine at 2,000 rpm until engine RETURN to Symptom Flow Charts.
temperature stabilizes. All others:

NO START: Go to next step.

e Gotostep3
VEHICLE STALLS:
¢ Return to Symptom Flow Chart
+ Check that upper radiator hose is hot and No Engine was not during closed loop operating condition.

pressurized. SERVICE other DTCs as necessary.
¢« Rerun Key On Engine Running (KOER)

« fsDTCP1116 present?

2 CHECK CONSTANT VOLTAGE CIRCUIT Yes There is sufficient constant voltage.
VOLTAGE AT THROTTLE POSITION RECONNECT TP sensor.
SENSOR Go to next step.

« Key off.

« Disconnect TP sensor.
*« Measure voltage between constant voltage

circuit and TP sensor ground circuit at TP No REPAIR open in constant circuit.
sensor vehicle harness connector. Go to ENGINE SYMPROM TROUBLESHOOTING No.31.
* Is voltage between 4.5 volts and 5.5
volts?
3 CHECK RESISTANCE OF ENGINE Yes For ECT sensor with NO START:
COOLANT TEMPERATURE SENSOR WITH Do not service DTC P1116 at this time.
ENGINE OFF RETURN to Symptom Flow Charts.
« Key off. All others:
« Disconnect ECT sensor. Go to next step.

*« Measure resistance between sensor signal

circuit and TP sensor ground circuit at ECT No REPLACE suspect sensor.

RECONNECT vehicle harness.

sensor.
« Is resistance within specification? RERUN OBD Test.
4 CHECK RESISTANCE OF TEMPERATURE Yes REPALCE PCM.
SENSOR WITH ENGINE RUNNING RECONNECT vehicle harness.
RERUN OBD Test.
Note

« Verify that engine is at operating
temperature before taking ECT readings.

* Key off.
. Su)s/pect engine coolant temperature No REPLACE suspect sensor.
sensor disconnected. RECONNECT vehicle harness.
« Run engine for two minutes at 2,000 rpm. RERUN OBD Test.
* Measure resistance between sensor signal
circuit and TP sensor ground circuit at
engine coolant temperature sensor.
* Is resistance within specification?
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1120 TP sensor out of range low

« DTC P1120 indicates throttle position (TP) signal within self-test range but with closed

DESCRIPTION throttle position range of below 0.17 volts

[Possible Cause]

* Frayed wires « Damaged TP sensor
« Corrosion on TP sensor, PCM or harness connectors « Damaged PCM
¢ Constant voltage circuit harness open or shorts
STEP INSPECTION ACTION
1 CHECK FRAYED TP CIRCUIT WIRES OR Yes SERVICE as necessary.
CORROSION ON CONNECTORS RESET PCM to completely clear DTCs.
« Do complete visual inspection of harness Cr After Repair Procedure
connector at TP sensor (including pins) for COMPLETE OBD II Drive Mode.
corrosion. RERUN OBD Test.

« Do complete visual inspection of harness
wires between TP sensor and PCM for
insulation fraying and corrosion.

« Is fault present?

2 CHECK FOR STUCK TP SENSOR Yes Go to next step.

« Key on, engine off.

e Access TP V PID with NGS tester.

« Slowly move throttle from closed throttle
position to wide open throttle and observe No Go to DTC P1125 (Continuous).
TP V PID.

* While opening throttle, TP V PID 0.49
volts?

No Go to next step.

3 CHECK CONSTANT VOLTAGE CIRCUIT Yes Go to next step.

VOLTAGE

« Key off.

* TP sensor disconnected.

« Key on, engine off.

« Measure voltage between constant voltage
circuit and TP sensor ground circuit at TP
sensor vehicle harness connector.

* Is voltage between 4.0 and 6.0 volts?

4 CHECK TP SENSOR CIRCUIT CONTINUITY Yes TP signal circuit harness circuit to PCM is okay.
* Key off. Go to next step.
» TP sensor disconnected.
» Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,

No Key off.
RECONNECT all components.
REPAIR open in constant circuit.

etc. Senlice as necessary. No SERVICE corrosion or open in TP SIG circuit harness.
« Install breakout box. Leave PCM RESET PCM to completely clear DTCs.

disconnected. cr After Repair Procedure
« Measure resistance between TP circuit at COMPLETE OBD Il Drive Mode.

TP sensor vehicle harness connector and RERUN OBD Test.

Test Pin 89 at breakout box.
¢ Is resistance less than 5.0 ohms?

5 CHECK TP SENSOR SIGNAL TO PCM Yes TP sensor is damaged.

« Key off. REPLACE TP sensor.

« Connect PCM to breakout box. REMOVE breakout box.

* Connect TP sensor. RERUN OBD Test.

« Start engine and Idle for 2 minutes.

* Measure voltage between Test Pin 89 and No RERUN OBD Test.
Test Pin 91 at breakout box while slowly If DTC P1120 is still present, Go to DTC P1125
opening throttle from closed position. (Continuous).

« Isvoltage between 0.17 to 0.49 volts?
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1121

DESCRIPTION .

TP sensor input signal inconsistent with MAF sensor

Continuous Memory DTC P1121 indicates throttle position is inconsistent with MAF sensor

[Possible Cause]

« Damaged TP sensor

« TP sensor not seated properly (almost completely
detached from throttle body)

STEP INSPECTION

1 TP SENSOR AND MAF SENSOR
RATIONALITY CHECK
« Attempt to start engine.
« Does engine run?

2 CHECK MECHANICAL OPERATION OF TP

SENSOR

« Key on, engine off.

¢ Access TP V PID with NGS tester.

« Slowly move throttle from closed throttle
position to wide open throttle position and
observe TP V PID for smooth reading
change.

« While opening and closing throttle, is
there sudden drop in TP V PID below
0.66 volts or sudden jump in TP V PID
1.20 volts?

3 CHECK TP SENSOR SIGNAL HIGH
VERSUS ENGINE LOAD WHILE DRIVING
VEHICLE
* Key on, engine running.

+ Do normal drive, exercising throttle and TP
sensor while accessing PIDs.

* Access TP V PID and LOAD PID with NGS
tester and record readings.

* IsTP V PID greater than 2.44 volts and
LOAD PID reading less than 25%?

4 CHECK TP SENSOR SIGNAL LOW VERSUS
ENGINE LOAD
« Key on, engine running.

Note
« If vehicle does not Start, go to ENGINE
SYMPTOM TROUBLESHOOTING.

e Access TP V PID and LOAD PID with NGS
tester and record readings.

¢ ISTP V PID reading less than 0.24 volts
and LOAD PID reading greater than
60%7?

5 CHECK TP SENSOR SIGNAL LOW VERSUS

ENGINE LOAD WHILE DRIVING VEHICLE

« Key on, engine running.

« Do normal drive, exercising throttle and TP
sensor near higher gears (preferably
overdrive) while accessing PIDs.

¢ Access TP V PID and LOAD PID with NGS
tester and record readings.

¢« isTP V PID reading less than 0.24 volts
and LOAD PID reading greater than
60%7?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Air leak between MAF sensor and throttle body

ACTION

Go to next step.

CHECK for major leaks, cracks, and openings between
MAF sensor and throttle body.

TP sensor has internal substrate problem.
REPLACE TP sensor.
RERUN OBD Test.

Go to next step.

CHECK for air leaks between MAF sensor and throttle
body including air noise sounds while engine is running.
SERVICE as necessatry,

if okay, REPLACE TP sensor.

RERUN OBD Test.

Go to next step.

CHECK for TP sensor loosely connected to throttle body
(screws not securely tightened down).
SERVICE as necessary.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
DRIVE vehicle exercising throttle.
RERUN OBD Test.
If Continuous Memory P1121 is now present, REPLACE
MAF sensor.

Go to next step.

CHECK for TP sensor loosely connected to throttle body
(screws not securely tightened down).
SERVICE as necessary.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
DRIVE vehicle exercising throttle.
RERUN OBD Test.
If Continuous Memory P1121 is now present, REPLACE
MAF sensor.

Unable to identify fault at this time. If vehicle is still No
start, Go to ENGINE SYMPTOM TROUBLESHOOTING.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1124 TP sensor input signal out of self-test range
DESCRIPTION « TP sensor’s rotational setting is not in self-test range of 13.23 to 24.02% (0.43 to 1.17
volts)
[Possible Cause]
« Binding or bent throttle linkage « Throttle plate/screw misadjusted
« TP sensor may not be seated properly (tightened down) « Damaged TP sensor
¢ Throttle plate below closed throttle position « Damaged PCM
STEP INSPECTION ACTION
1 CHECK FOR OTHER DTCS Yes Go to appropriate DTC text.
¢ Active KOEO and KOER self-test.
+ Is KOEO or KOER DTC present? No Go to next step.
2 CHECK FOR STUCK THROTTLE PLATE OR Yes Throttle plate and linkage are okay.

LINKAGE

¢ Visually Inspect throttle body and throttle
linkage for binding or sticking.

« Verify throttle plate and linkage is at closed No SERVICE as necessary.
throttle position. RERUN OBD Test.

« Does throttle move freely and return to
closed throttle position?

DTC P1125 TP sensor circuit intermittent

¢ Continuous Memory DTC P1125 indicates TP sensor signal went below 9.80% (0.17 volts)

DESCRIPTION or above 92.27% (4.60 volts) sometime during last 80 warm up cycles

[Possible Cause]

* TP sensor connector with poor continuity * TP sensor internal electrical or substrate open or
* TP-sensor harness with poor continuity electrical short
* TP sensor harness intermittent short
STEP INSPECTION ACTION
1 CHECK FOR TP CIRCUIT INTERMITTENT Yes DISCONNECT and INSPECT TP sensor connector.
VOLTAGE INPUT If okay, REPLACE TP sensor.
« Start engine and bring to Idle. RESET PCM to completely clear DTCs.
¢ Run engine up to 1,500 rpm for 5 seconds. cr After Repair Procedure
« Key on, engine running. COMPLETE OBD Il Drive Mode.
¢ Access TP V PID for fault indication with RERUN OBD Test.

NGS tester while performing following:
¢ Lightly tap on TP sensor and wiggle
harness connector to simulate road
shock _ . No  Go to nextstep.
e IsTP Vv PID changing below minimum
0.49 volts or above maximum 4.60

volts?
2 CHECK TP SENSOR HARNESS TO PCM Yes ISOLATE fault and SERVICE as necessary.
FOR INTERMITTENT OPENS OR SHORTS RECONNECT all components.
* Key off. RESET PCM to completely clear DTCs.
» Disconnect PCM. Inspect for damaged or zr After Repair Procedure
pushed out pins, corrosion, loose wires, COMPLETE OBD Il Drive Mode.
etc. Service as necessary. RERUN OBD Test.

» Install breakout box. Reconnect PCM.

* Key on, engine off.

¢ Connect DVOM between Test Pin 89 and
Test Pin 91 at breakout box.

* While viewing DVOM, do following:

+ Grasp vehicle harness closest to TP No Unable to duplicate and/or identify fault at this time.
sensor connector Intermittent poor connection or component malfunction

* Shake and bend small section of (REPAIR or REPLACE as necessary).
harness all way to dash panel Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.

* Wiggle, shake and bend harness from
dash panel to PCM
- Isvoltage changing below minimum
0.49 volts or above maximum 4.60
volts?
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1127 Exhaust system too cool

« DTC P1127 indicates oxygen sensor heater was not on during key on engine running

DESCRIPTION

(KOER) self-test. Accurate testing of oxygen sensor heater is energized when certain
temperature criteria is met. Heater will energize based on exhaust temperature modeling,

which allows for upstream heaters being energized independent of downstream heaters

[Possible Cause]
« Exhaust system too cool

STEP INSPECTION
1 CHECK HEATED OXYGEN SENSOR Yes
HEATER RELATED PIDS
« Key off.

¢« NGS tester connected.
« Key on, engine on.
« Access all heated oxygen sensor heater
related PID’s. No
¢ HTR11
« HTR21
¢ HTR12
« HTR13
« Do all PID indicate on?

ACTION

RERUN OBD Test.
SERVICE any other DTC as necessary.

RUN engine until all PIDs indicate ON.
RERUN OBD Test.
SERVICE any other DTC.
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DTC

TROUBLESHOOTING [ENGINE CONTROL KL]

P1250 Pressure regulator control (PRC) solenoid valve circuit malfunction

DESCRIPTION -
malfunction

[Possible Cause]
« Damaged fuel pressure regulator control (PRC) solenoid

valve
STEP INSPECTION
1 CHECK FOR POWER CIRCUIT TO PRC

SOLENOID VALVE

« Disconnect PRC solenoid valve connector.

« Key on, engine off.

* Measure voltage between power circuit at
PRC solenoid valve connector and chassis
ground.

« Is voltage greater than 10.5 volts?

CHECK PRC SOLENOID VALVE

« Key off.

¢« PRC solenoid valve disconnected.

¢« Measure resistance of terminals at PRC
solenoid valve.

¢ |s resistance less than 5.0 ohms?

CHECK PRC SOLENOID VALVE CIRCUIT

FOR SHORT TO POWER CIRCUIT

« Key off.

* PRC solenoid valve disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

* Install breakout box. Leave PCM
disconnected.

« Key on, engine off.

*« Measure voltage between Test Pin 19
(PRC) at breakout box and chassis ground.

¢ Is voltage less than 1.0 volt?

CHECK PRC SOLENOID VALVE CIRCUIT

FOR SHORT TO GROUND

« Key off.

¢ Disconnect NGS tester from DLC.

« Breakout box installed.

¢« PCM disconnected.

¢« PRC solenoid valve disconnected.

¢« Measure resistance between Test Pin 19
and Test Pins 51 or 103 at breakout box.

* Is resistance greater than 10,000 ohms?

CHECK PRC SOLENOID VALVE CIRCUIT

CONTINUITY

* Key off.

« Breakout box Installed.

< PCM disconnected.

+« PRC solenoid valve disconnected.

« Measure resistance between PRC solenoid
valve circuit at PRC solenoid vehicle
harness connector and Test Pin 19 at
breakout box.

¢ Is resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

« DTC P1250 indicates fuel pressure regulator control solenoid (PRC) valve circuit

Open or shorted circuit
Damaged PCM

ACTION

Go to next step.

SERVICE open In power circuit between ignition switch
and PRC solenoid valve.

Go to next step.

REPLACE PRC solenoid valve.
RERUN OBD Test.

Go to next step.

SERVICE short to power.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

SERVICE short circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

REPLACE PCM.
RECONNECT all components.
RERUN OBD Test.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

01-01B-102



TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1409

EGR valve (Stepper motor) malfunction

DESCRIPTION * Open or short circuit is observed in EGR valve

[Possible Cause]
« Damaged EGR valve coil
« EGR valve control signal circuit open

STEP INSPECTION
1 CHECK CONNECTOR CONNECTION Yes

* Check for connection of EGR valve and No
PCM.

* Is connection okay?

2 CHECK EGR VALVE POWER CIRCUIT Yes

VOLTAGE

* Key off. No

» Disconnect EGR valve.

* Key on, engine off.

* Measure voltage between power circuit at
EGR valve harness connector and battery
negative post.

* Is each voltage greater than 10.5 volts?

3 CHECK EGR VALVE CONTROL SIGNAL Yes

CIRCUIT SHORT TO GROUND

« Key off.

+« EGR valve disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

* Measure resistance between following No
terminals EGR valve connector and battery
negative post.

* Test Pin 68
* Test Pin 72
¢ Test Pin 46
¢ Test Pin 56

* Is each resistance greater than 10,000
ohms?

4 CHECK CONTINUITY EGR VALVE Yes

CONTROL SIGNAL CIRCUIT OPEN

* Key off.

¢« EGR valve disconnected.
« Breakout box installed, PCM disconnected.
* Measure resistance between appropriate
Test Pin at breakout box and EGR valve
terminal at connector.
¢ EGR valve terminal E-Test Pin 68
¢ EGR valve terminal A-Test Pin 72
¢ EGR valve terminal B-Test Pin 46
¢ EGR valve terminal F-Test Pin 56
¢ Is each resistance less than 5.0 ohms?

No

EGR valve control signal circuit short to ground
EGR valve power circuit open

ACTION
Go to next step.

SERVICE as necessary.

RESET PCM to completely clear DTCs.
D” After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE open power circuit.

Reconnect all components.

RESET PCM to completely clear DTCs.
VI After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

EGR valve control signal circuit harness circuits to PCM is
okay.
Go to next step.

SERVICE short circuit between EGR valve control signal
circuit.
RESET PCM to completely clear DTCs.
o- After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

EGR valve control signal harness circuits to PCM Is okay.
SERVICE EGR valve.
cr 01-16B EGR VALVE INSPECTION [KL],
RESET PCM to completely clear DTCs.
p= After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

SERVICE open in EGR valve control signal circuit harness
circuit.
RECONNECT all components.
RESET PCM to completely clear DTCs.
Vvr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1410 EGR boost solenoid valve stuck
DESCRIPTION « Deference of EGR boost pressure and atmospheric pressure is out of self-test range
[Possible Cause]
« Connection of hose between intake manifold and EGR * Open or shortto EGR boost solenoid circuit
boost solenoid is not properly « Damaged EGR boost solenoid valve
« Connection of hose between EGR boost sensor and  Damaged EGR boost sensor
EGR boost solenoid is not properly « Damaged PCM
* Air leaks after MAF sensor
STEP INSPECTION ACTION
1 VISUAL CHECKS Yes SERVICE as necessary.
* Check intake air system for leaks, RESET PCM to completely clear DTCs.
obstructions and damage. tr After Repair Procedure
* Check air cleaner element, air cleaner COMPLETE OBD Il Drive Mode.
housing for blockage. RERUN OBD Test.

« Verify integrity of positive crankcase
ventilation (PCV) system.
¢ Check for vacuum leaks.
¢ Check connection of hose between EGR
boost solenoid valve and intake manifold. No Go to next step.
¢ Check connection of hose between EGR
boost solenoid valve and EGR boost
sensor.
« Are any of above concerns present?

2 PERFORM CONTINUOUS MEMORY Yes Go to appropriate DTC test.
SELF-TEST
* Key off.
* Connect NGS tester.
« Perform continuous memory self-test. No Go to next step.
* Are any continuous memory DTCs
displayed?

3 PERFORM KOEO SELF-TEST Yes Go to appropriate DTC test.
* Key off.
* NGS tester connected.
* Key on, engine off. No  Go to next step.
* Perform KOEO self-test.
¢« Are any KOEO DTCs displayed?

4 PERFORM KOER SELF-TEST Yes Go to appropriate DTC test.
« Key off.
* NGS tester connected.
* Key on, engine running. No Go to next step.

¢ Perform KOER self-test.
« Are any KOER DTCs displayed?

5 CHECK FOR POWER CIRCUIT TO EGR Yes Go to next step.
BOOST SOLENOID VALVE
+ Disconnect EGR boost solenoid valve No SERVICE open in POWER circuit between ignition switch
connector. and EGR boost solenoid valve.
* Key on, engine off. o RESET PCM to completely clear DTCs.
* Measure voltage between power circuit at W After Repair Procedure
EGR boost solenoid valve vehicle harness COMPLETE OBD Il Drive Mode.
connector and chassis ground. RERUN OBD Test.
« Is voltage greater than 10.5 volts?
6 CHECK EGR BOOST SOLENOID VALVE Yes Go to next step.
* Key off. No  REPLACE EGR boost solenoid valve.

¢« EGR boost solenoid valve disconnected.

¢« Measure resistance between terminals A
and B at EGR boost solenoid valve.

e |s resistance less than 5.0 ohms?

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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STEP

10

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT FOR SHORT TO POWER

Key off.

EGR boost solenoid valve disconnected.
Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Key on, engine off.

Measure voltage between Test Pin 98 at
breakout box and chassis ground.

Is voltage less than 1.0 volts?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT SHORT TO GROUND

Key off.

Disconnect NGS tester from DLC.
Breakout box installed. PCM disconnected.
EGR boost solenoid valve disconnected.
Measure resistance between Test Pin 98
and Test Pin 51 or 103 and 91 at breakout
box.

Is resistance greater than 10,000 ohms?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT CONTINUITY

Key off.

Breakout box installed. PCM disconnected.
EGR boost solenoid disconnected.
Measure resistance between EGR boost
solenoid valve circuit at EGR boost
solenoid valve connector Test Pin 98 at
breakout box.

Is resistance less than 5.0 ohms?

CHECK EGR BOOST SENSOR CONSTANT
VOLTAGE

Key on, engine off.

EGR boost sensor disconnected.

Measure voltage between constant voltage
and ground circuits at EGR boost sensor
harness connector.

Key off.

Is voltage between 4.0 and 6.0 volts?

CHECK CONTINUITY OF EGR BOOST
SENSOR HARNESS CIRCUIT

Key off.

EGR boost sensor disconnected.
Disconnect PCM. Inspect for damaged
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

Install breakout box. Leave PCM
disconnected.

Measure resistance between EGR boost
sensor signal circuit at EGR boost solenoid
harness connector and Test Pin 34 at
breakout box.

Measure resistance between EGR boost
sensor ground circuit at EGR boost sensor
harness connector and Test Pin 91 at
breakout box.

Is each resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE short to power.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
cr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE short circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
id- After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

SERVICE open circuit.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
zr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPAIR open in constant voltage circuit.

Go to next step.

SERVICE open in appropriate circuit.
RESET PCM to completely clear DTCs.
Jy After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.
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STEP
12

13

14

15

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK EGR BOOST SENSOR SIGNAL

CIRCUIT FOR SHORT TO GROUND AND

POWER

« Key off.

« EGR boost sensor disconnected.

¢ Breakout box installed. PCM disconnected.

< Measure resistance between Test Pin 34
and test Pin 91, 51 and 103 at breakout
box.

¢ Measure resistance between Test pin 34
and Test Pin 71, 90 and 97 at breakout
box.

* is resistance greater than 10,000 ohms?

CHECK EGR VALVE POWER CIRCUIT

VOLTAGE

* Key off.

« Disconnect EGR valve.

« Key on, engine off.

* Measure voltage between power circuit at
EGR valve harness connector C or D and
battery negative post.

« Is each voltage greater than 10.5 volts?

CHECK EGR CONTROL SIGNAL CIRCUIT

SHORT TO GROUND

« Key off.

* EGR valve disconnected.

« Disconnect PCM.

* Measure resistance between following
terminals EGR valve connector and battery
negative post.

¢ Test Pin 68

e Test Pin 72

e Test Pin 46

¢ Test Pin 56

* Is each resistance greater than 10,000
ohms?

CHECK CONTINUITY EGR VALVE

CONTROL SIGNAL CIRCUIT OPEN

« Key off.

« EGR valve disconnected.

¢ Breakout box installed. PCM disconnected.

* Measure voltage between appropriate Test
Pin at breakout box and EGR valve
terminal at harness connector.

¢ EGR valve terminal E-Test Pin 68

¢ EGR valve terminal A-Test Pin 72

¢ EGR valve terminal B-Test Pin 46

¢ EGR valve terminal F-Test Pin 56

¢ Is each resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE short in EGR boost sensor signal circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
S»After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.

Power harness circuit from main relay to EGR is okay.
Go to next step.

SERVICE open power circuit.
Reconnect all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.

EGR valve control signal harness circuit to PCM is okay.
Go to next step.

SERVICE short circuit between EGR valve control signal
circuit.
RESET PCM to completely clear DTCs.
jTAfter Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.

EGR valve control signal circuits are okay.
Service EGR valve.
C-01-16A EGR VALVE INSPECTION [FS]

SERVICE open in EGR valve control signal circuit
harness.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cs' After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
Confirm repair by performing by EGR portion of OBD I
Drive Mode to check for DTCs.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1450 Evaporative emission control system unable to bleed up fuel tank vacuum

« DTC P1450 indicates that self-test has detected Evaporative Emission Control System is

DESCRIPTION unable to bleed up fuel tank vacuum

[Possible Cause]

« Contaminated filter on purge solenoid valve « Constant voltage circuit open between fuel tank
« Damaged purge solenoid valve pressure (FTP) sensor and PCM
+« Damaged FTP sensor
STEP INSPECTION ACTION
1 CHECK PURGE SOLENOID VALVE Yes REMOVE vacuum pump.
* Key off. RECONNECT all components.
¢ Remove vacuum line from Input vacuum Go to next step.

port to intake manifold on control vacuum
solenoid part of purge solenoid valve.

* Apply 33 kPa (0.33 kgf/lcm2, 210 InHg} of
vacuum with hand-held vacuum pump to
open port on solenoid part of purge
solenoid valve.

« Does vacuum to solenoid on purge
solenoid valve release rapidly?

No SERVICE purge solenoid valve.
If unable to repair filter, REPLACE damaged purge
solenoid valve.
REMOVE vacuum pump.
RECONNECT all components.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD II Drive Mode.
RERUN OBD Test.

2 CHECK PURGE SOLENOID VALVE Yes Go to next step.
RESISTANCE
* Key off. No REPLACE damaged purge solenoid valve.
* Purge solenoid valve disconnected. RESET PCM to completely clear DTCs.
* Measure resistance between purge cr After Repair Procedure
solenoid valve and power circuit on purge COMPLETE OBD Il Drive Mode.
solenoid valve. RERUN OBD Test.

¢ |Is resistance between 30 and 36 ohms?

3 CHECK PURGE SOLENOID VALVE CIRCUIT Yes Go to next step.
FOR SHORT TO GROUND CIRCUIT

* Key off. No SERVICE harness short between purge solenoid valve
« Purge solenoid valve disconnected. and ground circuit.
« Breakout box installed. REMOVE breakout box.
* PCM disconnected. RECONNECT all components.
» Disconnect NGS tester from DLC. RESET PCM to completely clear DTCs.
* Measure resistance between Test Pin 67 cr After Repair Procedure
and Test Pins 24 and 103 at breakout box. COMPLETE OBD Il Drive Mode.
« Is each resistance greater than 10,000 RERUN OBD Test.
ohms?
4 VISUAL CHECK OF CONSTANT VOLTAGE Yes Go to next step.

CIRCUIT CONNECTIONS AT FUEL TANK

PRESSURE SENSOR AND PCM

« Key off.

« Observe constant voltage circuit at both
FTP sensor and PCM connectors.

« Does constant voltage circuit appear to

No SERVICE as necessary.
RESET PCM to completely clear DTCs.
o' After Repair Procedure
COMPLETE OBD II Drive Mode.

be connected at both FTP sensor and RERUN OBD Test.
PCM?
5 CHECK RESISTANCE OF CONSTANT Yes Constant voltage is open in FTP sensor.
VOLTAGE CIRCUIT AT FTP SENSOR REPLACE damaged FTP sensor.
* Key off. REMOVE breakout box.
« Disconnect FTP sensor. RECONNECT all components.
« Disconnect PCM. Inspect for damaged or RESET PCM to completely clear DTCs.
pushed out pins, corrosion and loose wires. O’ After Repair Procedure
Service as necessary. COMPLETE OBD Il Drive Mode.
« Install breakout box. Leave PCM RERUN OBD Test.

disconnected.

¢« Measure resistance between Test Pin 90 at
breakout box and constant voltage circuit
at FTP sensor vehicle harness connector.

¢ Is resistance less than 5.0 ohms?

No SERVICE open in constant voltage harness to FTP
sensor.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
O’ After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1451

DESCRIPTION failure.

[Possible Cause]

« Damaged fuel tank pressure (FTP) sensor

« Kinks or blockage in fuel vapor hose/tube between fuel
tank, purge solenoid valve and fuel vapor storage
canister(s) or between fuel vapor storage canlster(s),
CDCV and atmosphere

« Power circuit circuit open

STEP INSPECTION
1 CHECK FOR POWER CIRCUIT TO CDCV
* Key off.
¢ Disconnected CDCV vehicle harness
connector.

« Key on, engine off.

« Measure voltage between power circuit at
CDCYV vehicle harness connector and
battery ground.

* Is voltage greater than 10.5 volts?

2 CHECK CDCV RESISTANCE
« Key off.
¢ Disconnect CDCV connector.
¢ Measure resistance between CDCV and
power circuit on CDCV.
* Is resistance between 45 and 65 ohms?

3 CHECK RESISTANCE OF CDCV CIRCUIT
Key off.
Disconnect CDCV and PCM. Inspect for
damaged or pushed out pins, corrosion
and loose wires. Service as necessary.
Install breakout box. Leave PCM
disconnected.
Measure resistance between Test Pin 18 at
breakout box and CDCYV circuit at CDCV
vehicle harness connector.

e Isresistance less than 5.0 ohms?

4 CHECK CDCV CIRCUIT FOR SHORT TO
GROUND CIRCUIT

Key off.
CDCYV disconnected.
Breakout box installed.
PCM disconnected.
Disconnected NGS tester from DLC.
Measure resistance between Test Pin 18
and Test Pins 51 and 103 at breakout box.
Is resistance greater than 10,000 ohms?

5 CHECK CDCV SIGNAL CIRCUIT FOR
SHORT TO POWER CIRCUIT
« Key off.
+« CDCV disconnected.
« Breakout box installed, PCM disconnected.
« Key on, engine off.
e Measure voltage between Test Pin 18 at
breakout box and chassis ground.
* isvoltage less than 1.0 volts?

Yes

No

Yes
No

Yes

No

Yes

No

Yes

No

Canister drain cut valve (CDCV) malfunction
« DTC P1451 indicates that self-test has detected Canister Drain Cut Valve (CDCV) circuit

CDCYV circuit open

CDCYV circuit shorted to ground circuit
CDCYV circuit shorted to power circuit
Damaged CDCV

Damaged PCM

ACTION

Go to next step.

SERVICE open in power circuit harness to CDCV.
RECONNECT all components.
RESET PCM to completely clear DTCs.
xt After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

REPLACE damaged CDCV.
RECONNECT CDCV. RECORD and REMEMBER this
Pinpoint Test Step.
Go to step 8.
Then RETURN to Pinpoint test Step that directed you
here.
RESET PCM to completely clear DTCs.
«« After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE open in CDCV harness.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
«+ After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

RECONNECT NGS tester. Go to next step.

SERVICE harness short between CDCV and ground
circuit.
REMOVE breakout box.
RECONNECT all components.
RESET PCM to completely clear DTCs.
« After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to next step.

SERVICE harness short between CDCV and power circuit
(power circuit, constant voltage or chassis ground).
RECONNECT all components.
RESET PCM to completely clear DTCs.

«« After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.
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STEP

DTC

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK CDCV SIGNAL FROM PCM

* Key off.

« Breakout box installed.

¢ Reconnect PCM to breakout box.

¢« Reconnect CDCV vehicle harness
connector.

¢ Connect digital multimeter between Test
Pin 18 and Test Pin 51 or 103 at breakout
box.

e Start engine.

« Observe voltage on digital multimeter.

- Isvoltage between 10.0 and 14.0 volts?

Yes

No

EVAPORATIVE SYSTEM RE-CHECK Yes
« RESET PCM to completely clear DTCs.

< After Repair Procedure
« COMPLETE OBD II Drive Mode.

e Is MIL illuminated?

No

P1460

DESCRIPTION . S
relay primary circuit fault

[Possible Cause]
* Open or shorted circuit
« Damaged A/C relay

STEP
1

INSPECTION

CHECK FOR IGNITION SWITCH (IG1)
VOLTAGE TO A/C RELAY

Yes

Note

» Verify A/C and defrost were off during
KOEO and KOER Self-Tests.

No

* Key off.

« Disconnect A/C relay.

* Key on.

* Measure voltage between Ignition switch
(IG1) circuit at A/C relay vehicle harness
connector and chassis ground.

« Is voltage greater than 10.5 volts?

CHECK A/C RELAY
« Key off.
« A/C relay disconnected.
* Check A/C relay coil resistance:
¢ Measure resistance A/C relay coll circuit
and ignition switch (IG1) pin at A/C relay.
* Resistance should be between 50 and
100 ohms. No
¢ Check A/C relay for internal shorts:
¢ Measure resistance between A/C relay
coil circuit pin and following pins at A/C
relay: B+, power-to-clutch, ground.
« Resistances should be greater than
10,000 ohms.
- Are all resistance checks okay?

Yes

ACTION

REPLACE damaged CDCV.
REMOVE breakout box.
RECONNECT all components.
RECORD and REMEMBER this Pinpoint Test Step.
Go to next step.
Then RETURN to Pinpoint Test Step that directed you
here.
RESET PCM to completely clear DTCs.
c? After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

ISOLATE pressure leak in evaporative emission system
(i.e., vacuum/fuel vapor hose connections, cracked/split
hoses, damaged components).
SERVICE as necessary.
VERIFY symptom no longer exists.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

RETURN to Action to Take column of Pinpoint Test Step
that directed you here.

Wide open throttle air conditioning cutoff circuit malfunction
« Key on engine off (KOEO), key on engine running (KOER) DTC P1460 indicates an A/C

« Damaged PCM

ACTION

Go to next step.

VERIFY condition of related fuses.
If okay, SERVICE open circuit.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

REPLACE A/C relay.
RECONNECT all components.
RERUN OBD Test.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK A/C RELAY CIRCUIT FOR SHORT

TO POWER

« Key off.

« A/C relay disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wire, etc.
Service as necessary.

« Install breakout box. Leave PCM
disconnected.

« Key on, engine off.

¢ Measure voltage between Test Pin 69 at
breakout box and chassis ground.

« Is voltage less than 1.0 volt?

CHECK A/C RELAY CIRCUIT FOR SHORT

TO CHASSIS GROUND

* Key off.

* AJ/C relay disconnected.

¢ Disconnect NGS tester from DLC.

« Breakout box installed.

¢ PCM disconnected.

* Measure resistance between Test Pin 69 at
breakout box and chassis ground.

* Is resistance greater than 10,000 ohms?

CHECK A/C RELAY CIRCUIT CONTINUITY

* Key off.

* A/C relay disconnected.

¢ Breakout box installed, PCM disconnected.

¢ Measure resistance between Test Pin 69 at
breakout box and A/C RELAY circuit at A/C
relay vehicle harness connector.

* Is resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE short to power.
REMOVE breakout box.
RECONNECT all components.
START engine and TURN A/C on.
WAIT 15 seconds.

TURN A/C and key off.

RERUN OBD Test.

Go to next step.

SERVICE short to ground.
REMOVE breakout box.
RECONNECT all components.
START engine and TURN A/C on.
WAIT 15 seconds.

TURN A/C and key off.

RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
START engine and TURN A/C on.
WAIT 15 seconds.

TURN A/C off.

RERUN OBD Test.

SERVICE open circuit.

REMOVE breakout box.
RECONNECT all components.
START engine and TURN A/C on.
WAIT 15 seconds.

TURN A/C Off.

RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

CONTINUOUS P1460 Wide open throttle air conditioning cutoff circuit malfunction

DTC

DESCRIPTION ) . h
during vehicle operation

[Possible Cause]
« Open in ignition switch to A/C relay coil circuit

STEP INSPECTION
1 CHECK A/C RELAY COIL CIRCUIT FOR Yes
SHORT TO GROUND
* Key off.

* NGS tester connected.

« Disconnect A/C low pressure switch.

« Install jumper wire in A/C low pressure
switch vehicle harness connector, (to
complete circuit)

« Key on, engine off.

¢ A/C switch ON.

* Check A/C relay coil circuit short to ground
while performing following:

« Shake, wiggle, bend A/C coil circuit
between PCM terminal 69 and A/C relay.

« Lightly tap on A/C relay (to simulate road No
shock).
* Is fault indicated?
2 CHECK A/C RELAY COIL CIRCUIT FOR Yes

OPEN TO POWER

« Key on, engine off.

« Jumper wire installed in A/C low pressure
switch.

* A/CON.

¢ NGS tester connected.

« Access Output Test Mode on NGS tester.

e Turn output ON.

* Check A/C relay coil circuit for open in
power circuit or ignition switch circuit
performing following:

« Shake, wiggle, bend A/C coil circuit
between PCM terminal 69 and A/C relay.
« Shake, wiggle, bend power circuit or
ignition switch circuit to A/C relay. No
« Lightly tap on A/C relay (to simulate road
shock).
« Key off, A/C off.
* |Is fault indicated?

¢ Continuous Memory DTC P1460 indicates A/C relay primary circuit fault has ocuured

ACTION

ISOLATE fault and SERVICE as necessary.

REMOVE jumper wire.

RECONNECT all components.

RESET PCM completely clear DTCs.
w After Repair Procedure

START engine.

TURN A/C to ON.

WAIT 15 seconds.

A/C off.

Key off.

RERUN OBD Test.

Go to next step.

ISOLATE fault and SERVICE as necessary.

REMOVE jumper wire.

RECONNECT all components.

RESET PCM completely clear DTCs.
cr After Repair Procedure

START engine.

TURN A/C to ON.

WAIT 15 seconds.

A/C off.

Key off.

RERUN OBD Test.

Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27.

01-01B-111



DTC

TROUBLESHOOTING [ENGINE CONTROL KL]

P1464

DESCRIPTION

Air conditioner (A/C) demand out of self-test range
« DTC P1464 indicates that A/C switch did not turn off during key on engine running (KOER)

or, key on engine off (KOEO) self-test

[Possible Cause]
¢ A/C switch turned on during self-test

STEP
1

INSPECTION

CHECK FOR KOEO AND KOER SELF-TEST
« Was A/C switch off during KOEO and
KOER self-tests?

CHECK DTC PRESENT
« Active Continuous Memory self-test.
« Are any DTCs present?

CHECK FOR A/C RELAY CIRCUIT

« Breakout box installed.

* Key on, engine running.

¢ Fan switch in 1st speed.

« Measure voltage between Test Pin 69 at
breakout box and chassis ground.
» A/C switch ON: 0 V
» A/C switch OFF: 12 V

« Are voltages correct?

CHECK FOR A/C SWITCH CIRCUIT

¢ Measure voltage between Test Pin 41 at
breakout box and chassis ground.
* A/C switch ON: 0 V
* A/C switch OFF: 12 V

« Are voltages correct?

CHECK CONTINUITY OF A/C RELAY

CIRCUIT

« Key off.

« Disconnect A/C relay and breakout box
from PCM (leave breakout box connected
to PCM vehicle harness connector).

* Measure resistance between Test Pin 69 at
breakout box and chassis ground.

« Is resistance greater than 10,000 ohms?

CHECK A/C AMPLIFIER

« Perform A/C amplifier on vehicle
inspection.

« Is A/C amplifier okay?

CHECK CONTINUITY OF A/C SWITCH

CIRCUIT

« Key off.

« Disconnect A/C amplifier and breakout box
from PCM (leave breakout box connected
to PCM vehicle harness connector.)

* Measure resistance between Test Pin 41 at
breakout box and chassis ground.

* Is resistance greater than 10,000 ohms?

Yes
No
Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

¢ Short to ground in A/C relay Circuit
ACTION

Go to next step.

RERUN KOEO and/or KOER self-test with A/C switch off.
Go to appropriate DTC chart.

Go to next step.

CHECK A/C relay operation.

If okay, Intermittent poor connection or component
malfunction. (REPAIR or REPLACE as necessary).

Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.
If okay, REPLACE PCM.

Go to next step.

Go to next step.

Go to step 6.

Intermittent poor connection or component malfunction
between A/C relay and PCM circuit. (REPAIR or
REPLACE as necessary).

SERVICE short circuit between A/C relay and PCM.
REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

Go to next step.
REPLACE A/C Amplifier.

Check heater control unit operation.
If voltage incorrect, REPLACE heater control unit.
If voltage correct, REPLACE PCM.

SERVICE short circuit between A/C amplifier and PCM.
REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.
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TROUBLESHOOTING [ENGINE CONTROL KL]

KOEO, KOER P1474  Cooling fan control primary circuit malfunction
DTC P1479 Condenser fan control primary circuit malfunction

« DTC P1474 indicates cooling fan control primary circuit failure.

DESCRIPTION I R - ;
SC © « DTC P1479 indicates condenser fan circuit control primary failure.

[Possible Cause]

« Open or shorted fan, cooling fan control signal or » Damaged fan relay (cooling fan or condenser fan)
condenser fan control signal circuit « Damaged PCM

« Open power circuit to fan relay

STEP INSPECTION ACTION
1 CHECK FOR POWER CIRCUIT TO Yes Go to next step.

APPLICABLE FAN RELAY

Note

« During diagnosis, use chart below to
determine correct pin number, circuit and
relay being tested.
« DTC P1474=PCM terminal 45

« DTC P1479=PCM terminal 17 No SERVICE open power circuit to applicable fan relay.
RECONNECT fan relay.
« Key off. RERUN OBD Test.
» Disconnect appropriate fan relay.
* Key on.

* Measure voltage between power circuit at
applicable fan relay vehicle harness
connector and battery negative post.

» Is voltage greater than 10.5 volts?

2 CHECK FOR COOLING FAN CONTROL Yes Key off.
SIGNAL OR CONDENSER FAN CONTROL REPLACE appropriate fan relay.
SIGNAL CIRCUIT CYCLING RERUN OBD Test.

» Key on, engine off.

» Applicable fan relay disconnected.

* NGS tester connected.

» Access Output Test Mode.

« Connect non-powered test lamp between

power circuit and cooling fan control signal No REPEAT test step to VERIFY results.
or condenser fan control signal circuit at It test lamp still does not turn on and off as expected, turn
applicable fan relay vehicle harness key off.
connector. REMOVE test lamp.
+ While observing test lamp, command Go to next step.

appropriate cooling fan speed on and off.

* Does test lamp turn on and off when
cooling fan output is commanded on
and off?

3 CHECK COOLING FAN CONTROL SIGNAL Yes Go to next step.
OR CONDENSER FAN CONTROL SIGNAL
CIRCUIT FOR SHORT TO POWER CIRCUIT
« Key off.
« Applicable fan relay disconnected.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion and loose wires.

Service as necessary. No SERVICE cooling fan control signal or condenser fan
« Key on, engine off. control signal circuit short to power.
+ Measure voltage between cooling fan RECONNECT all components.

control signal or condenser fan control RERUN OBD Test.

signal circuit at applicable fan relay vehicle
harness connector and battery negative
post.

* Key off.

* Was voltage less than 1.0 volt?
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

CHECK COOLING FAN RELAY OR
CONDENSER FAN RELAY CIRCUIT FOR
SHORT TO GROUND

« Key off.

« Disconnect NGS tester from DLC.

« Appropriate fan relay disconnected.

*« PCM disconnected.

¢ Install breakout box. Leave PCM
disconnected.

* Measure resistance between appropriate
fan circuit Test Pin (45 (cooling fan control
signal) or 17 (condenser fan control signal))
and Test Pin 51,103 and 91 at breakout
box.

« Is each resistance greater than 10,000
ohms?

CHECK COOLING FAN CONTROL SIGNAL
OR CONDENSER FAN CONTROL SIGNAL
CIRCUIT RESISTANCE

« Key off.

« Appropriate fan relay disconnected.

« Breakout box installed.

« PCM disconnected.

* Measure resistance between appropriate
fan circuit Test Pin (45 (cooling fan control
signal) or 17 (condenser fan control signal))
at breakout box and appropriate fan relay
vehicle harness connector.

* Is resistance less than 5.0 ohms?

Yes

No

Yes

No

ACTION

Go to next step.

SERVICE fan circuit for short to ground.
REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

REPLACE PCM.

REMOVE breakout box.
RECONNECT all components.
RERUN OBD test.

SERVICE open cooling fan relay control or condenser fan
relay control circuit.

REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.
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CONTINUOUS

DTC

DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL KL]

P1474

[Possible Cause]
« Open or short cooling fan control circuit

STEP
1

INSPECTION

CHECK COOLING FAN CONTROL CIRCUIT
FOR OPEN OR SHORT CIRCUIT

.

Key oft.

A/C off.

NGS tester connected.

Disconnect cooling fan connector. Inspect

connector for damaged or pushed out pins,

corrosion and loose wires. Service as
necessary.

Connect non-power test lamp between

cooling fan operational circuit and ground

circuit at vehicle harness connector.

Key on, engine off.

Access Output Test Mode on NGS tester.

Command cooling fan on.

Observe test lamp for an Indication of fault

while performing following (lamp will turn off

when fault detected, indicating open or
short to power):

« Shake, wiggle, bend, cooling fan control
circuit PCM 45 terminal and cooling fan
relay.

« Shake, wiggle, bend, power circuit or
ignition switch circuit to cooling fan relay.

« Lightly tap on cooling fan relay (to simu-
late road shock).

Is fault indicated?

CHECK COOLING FAN CONTROL CIRCUIT
FOR SHORT TO GROUND

Key on, engine off.

Cooling fan disconnected. Test lamp

installed.

NGS tester connected.

Command cooling fan off.

Observe test lamp for indication of fault

while performing following (lamp will turn on

when fault is indicated, indicating cooling
fan control circuit short to ground):

« Shake, wiggle, bend, cooling fan control
circuit between PCM and cooling fan
relay.

« Lightly tap cooling fan relay (to simulate
road shock).

Is fault indicated?

Yes

No

Yes

No

Cooling fan control primary circuit malfunction

¢ Continuous Memory DTC P1474 indicates cooling fan control circuit failure has occurred
during vehicle operation

Open power circuit cooling fan relay
ACTION

Key off.
ISOLATE fault and SERVICE as necessary.
RESET PCM to completely clear DTCs.
et After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD test.

Go to next step.

ISOLATE fault and service as necessary.
RESET PCM to completely clear DTCs.

cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

Go to ENGINE SYMPTOM TROUBLESHOOTING No. 27.
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TROUBLESHOOTING [ENGINE CONTROL KL]

CONTINUOUS P1479 Condenser fan control primary circuit malfunction
DTC
DESCRIPTION « DTC P1479 indicates condenser fan circuit failure has occurred during vehicle operation
[Possible Cause]
« Open or shorted condenser fan circuit « Open power circuit to condenser fan
STEP INSPECTION ACTION
1 CONTINUOUS MEMORY DTC P1479: Yes Key off.
CHECK CONDENSER CONTROL SIGNAL ISOLATE fault and SERVICE as necessary.
FAN CIRCUIT FOR OPEN OR SHORT TO RESET PCM to completely clear DTCs.
POWER tr After Repair Procedure
« Key off. COMPLETE OBD Il Drive Mode.
e Turn A/C off. RERUN OBD Test.

« Inspect connectors for damaged or pushed
out pins, corrosion, loose wires, etc.
Service as necessary.

« Connect non-powered test lamp between
power signal circuit and ground circuit at
condenser fan vehicle harness connector.

« Key on, engine off.

« Access Output Test Mode.

« Command condenser fan control on.

* Observe test lamp for indication of fault
while performing following (test lamp will No Go to next step.
turn off when fault is detected, indicating an
open or short to power):

« Shake, wiggle and bend condenser fan
circuit between PCM and cooling fan
relay.

« Shake, wiggle and bend power circuit to
condenser fan relay.

« Lightly tap on condenser fan relay to
simulate road shock.

e |Is fault indicated?

2 CHECK FOR CONDENSER FAN CIRCUIT Yes Isolate fault and service as necessary.
SHORT TO GROUND RESET PCM to completely clear DTCs.
« Key on, engine off. ft After Repair Procedure
« Condenser fan disconnected, test lamp COMPLETE OBD Il Drive Mode.
installed. RERUN OBD Test.

* NGS tester connected.

« Command condenser fan off.

« Observe test lamp for an indication of fault
while performing following (lamp will turn on
when fault is detected, indicating an
condenser fan control signal circuit short to

ground): No Unable to duplicate or identify fault at this time.

+ Shake, wiggle and bend condenser fan Intermittent poor connection or component malfunction.
control circuit between PCM and cooling (SERVICE or REPLACE as necessary).
fan relay. Go to ENGINE SYMPTOM TROUBLE SHOOTING No.27.

« Shake, wiggle and bend power circuit to
cooling fan relay.
» Lightly tap on condenser fan relay to
simulate road shock.
«  Key off.
e |Is fault indicated?
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DTC

TROUBLESHOOTING [ENGINE CONTROL KL]

P1487 EGR boost solenoid valve circuit malfunction
DESCRIPTION « DTC P1487 indicates EGR boost solenoid valve circuit malfunction.

[Possible Cause]
« Damaged EGR boost solenoid valve
« Open or shorted circuit

STEP
1

INSPECTION

CHECK FOR POWER TO EGR BOOST
SOLENOID VALVE

Disconnect EGR boost solenoid valve
connector.

Key on, engine off.

Measure voltage between power circuit at
solenoid valve connector and chassis
ground.

Is constant voltage between 4.0 and 6.0
volts?

CHECK EGR BOOST SOLENOID VALVE

Key off.

EGR boost solenoid valve disconnected.
Measure resistance of terminals at EGR
boost solenoid valve.

Is resistance less than 5.0 ohms?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT FOR SHORT TO POWER

Key off.

EGR boost solenoid valve disconnected.
Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Repair as necessary.

Install breakout box. Leave PCM
disconnected.

Key on, engine off.

Measure voltage between Test Pin 98 at
breakout box and chassis ground.

Is voltage less than 1.0 volts?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT FOR SHORT TO GROUND

Key off.

Disconnect NGS tester from DLC.
Breakout box installed. Leave PCM
disconnected.

EGR boost solenoid valve disconnected.
Measure resistance between Test Pin 98
and Test Pin 51 or 103 and 91 at breakout
box.

Is resistance greater than 10,000 ohms?

CHECK EGR BOOST SOLENOID VALVE
CIRCUIT CONTINUITY

.
.
«
.

Key off.

Breakout box installed.

PCM disconnected.

EGR boost solenoid valve disconnected.
Measure resistance between EGR boost
solenoid connector signal terminal and Test
Pin 98 at breakout box.

Is resistance less than 5.0 ohms?

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

« Damaged PCM

ACTION

Go to next step.

SERVICE open in EGR boost solenoid valve power circuit
between ignition switch and EGR boost solenoid valve.
RERUN OBD Test.

Go to next step.

REPLACE EGR boost solenoid valve.
RERUN OBD Test.

Go to next step.

SERVICE short to power.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

Go to next step.

SERVICE short circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.

REPLACE PCM.
RECONNECT all components.
RERUN OBD Test.

SERVICE open circuit.
REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.
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DTC P1501 Vehicle speed sensor input signal out of self-test range
« DTC P1501 indicates that VSS input signal is out of self-test range.
Note

« When PCM detects VSS input signal any time during key on engine running (KOER)
testing, DTC P1501 will be set and testing will abort

DESCRIPTION

[Possible Cause]
« Intermittent VSS input signal from external sources such as Ignition wires or charging circuit

STEP INSPECTION ACTION
1 CHECK PCM VSS PID FOR INPUT SIGNAL Yes Unable to dupricate or identify fault at this time.
« Start engine and idle in neutral. RESET PCM to completely clear DTCs.
« Access VSS PID and observe for vehicle Xr After Repair Procedure
speed Inputto PCM. COMPLETE OBD Il Drive Mode.
* Increase engine speed, no higher than RERUN OBD Test.
2000 rpm, several times while observing If DTC P1501 still exists.
VSS PID. Intermittent poor connection or component malfunction
¢ Is reading on VSS PID less than 5 km/h (REPAIR or REPLACE as necessary).
{38 mph}? No Go to next step.
2 CHECK VSS HARNESS ROUTING Yes SERVICE as necessary.
¢« Check VSS harness routing RESET PCM to completely clear DTCs.
< Verify that harness is not routed XT After Repair Procedure
adjacent to high current wires (i.e, COMPLETE OBD Il Drive Mode.
ignition wires or generator wiring.)
* Verify VSS harness is shielded and No  Unable to duplicate or Identify fault at this time.
grounded, if applicable. Intermittent poor connection or component malfunction
¢ Check continuity of VSS harness. (REPAIR or REPLACE as necessary).

¢ Are any problems evident?

DTC P1506 Idle air control (IAC) system overspeed error
DESCRIPTION « DTC P1506 indicates self-test has detected an IAC system over speed error
[Possible Cause]
« |AC valve circuit short to ground « Damaged IAC valve component
* IAC valve component stuck open « Damaged throttle body
¢ Vacuum leak « Damaged PCM
STEP INSPECTION ACTION
1 CHECK FOR VACUUM LEAKS Yes SERVICE as necessary.
« Key on, engine running. RECONNECT all components.
« With engine at idle, listen for vacuum leaks. RESET PCM to completely clear DTCs.
« Inspect entire air inlet system from Mass cr After Repair Procedure
Air Flow (MAF) sensor to intake manifold COMPLETE OBD II Drive Mode.
for damage or leaks such as: RERUN OBD Test.

« Cracked or punctured inlet air tube

« Loose air iniet tube at air cleaner hous-
ing or throttle body

« IAC valve component or gasket seal

« Intake manifold assembly or gasket seal

« EGR valve gasket seal No Go to next step.
« Vacuum supply connectors and hose
« Positive crankcase ventilation (PCV)
valve connectors and hose
« Are any leaks detected in above areas?
2 CHECK EVAP SYSTEM FOR STUCK OPEN Yes RECONNECT all components.

PURGE SOLENOID VALVE Go to next step.

« Key off.

« Disconnect hoses at purge solenoid valve.

+ Connect hand vacuum pump to port at No REPLACE purge solenoid valve.
solenoid valve. RECONNECT all components.

¢ Connect hand vacuum pump to either port RESET PCM to completely clear DTCs.
if equipped with solenoid valve. tr After Repair Procedure

* Apply -53 kPa (-406 mmHg, -16 inHg} of COMPLETE OBD Il Drive Mode.
vacuum to purge solenoid valve. RERUN OBD Test.

« Does purge solenoid valve hold vacuum
for 20 seconds?
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INSPECTION

CHECK EVAP SYSTEM FOR STUCK OPEN

VALVE

* Key off.

» Disconnect hoses at purge solenoid valve.

» Connect vacuum pump to charcoal canister
at purge solenoid valve.

e Apply -5.3 kPa {-406 mmHg, -16 inHg) of
vacuum to purge solenoid valve.

* Does purge solenoid valve hold vacuum
for 20 seconds?

CHECK IAC VALVE ASSEMBLY FOR

PROPER FUNCTION

« Key on, engine running.

« Bring engine to normal operating
temperature.

« Transaxle in Park or Neutral.

« Disconnect IAC valve assembly connector.

« Does RPM drop or engine stall?

CHECK IAC VALVE CIRCUIT FOR SHORT

TO GND

« Key off.

¢ Disconnect NGS tester from DLC.

¢ |AC valve disconnected.

« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Measure resistance between Test Pin 83
and Test Pins 51 and 103 at breakout box.

* Is each resistance greater than 10,000
ohms?

CHECK IAC SYSTEM FOR INTERMITTENT

OPEN OR SHORT

« NGS tester connected.

« Key on, engine running.

¢ Access IAC and RPM PIDs.

* With engine at normal operating
temperature and all accessories off and at
idle, 1AC duty cycle should between 20%
and 40%.

» Observe IAC and RPM PIDs for indication
of fault while performing following at idle:

« Lightly tap on IAC valve assembly and
wiggle harness connector to simulate
road shock

« Grasp vehicle harness closestto IAC
valve assembly. Shake and bend small
section of harness from IAC valve to
dash panel and from dash panel to PCM

* Do IAC or RPM PIDs suddenly change in
valve indicating fault?

Yes

No

Yes
No

Yes

No

Yes

No

ACTION

Go to next step.

REPLACE purge solenoid valve.

RECONNECT all components.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

INSPECT throttle body for damage or defect.
SERVICE as necessary.
If okay, REPLACE IAC valve assembly.
RESET PCM to completely clear DTCs.

tr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

For Fast Idle Symptom currently present:
REPLACE PCM.

REMOVE breakout box.

RECONNECT all components.

RERUN OBD Test.

All others:

RECONNECT all components.

Go to next step.

SERVICE short circuit.
RECONNECT all components.
RERUN OBD Test.

ISOLATE fault and SERVICE as necessary.
RECONNECT all components.
RESET PCM to completely clear DTCs.
tr After Repair Procedure
COMPLETE OBD Il Drive Mode.

For idle quality, starting, or stalling symptoms
currently present:
REPLACE IAC valve assembly.
RECONNECT all components.
RESET PCM to completely clear DTCs.
crAfter Repair Procedure
COMPLETE OBD Il Drive Mode.
Others:
Unable to duplicate and/or identify fault at this time.
Intermittent poor connection or component malfunction
(REPAIR or REPLACE as necessary).
Go to ENGINE SYMPTOM TROUBLESHOOTING No.27.
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DTC P1602 Immobilizer unit (IU) — PCM communication error

DESCRIPTION ¢« Command transmission from PCM to IU exceed limit
« No response from U

[Possible Cause]

« Defective wiring harness « Defective coil

« Defective IU « Defective key (transponder)

* Defective PCM

STEP INSPECTION ACTION
1 CHECK DTC PRESENT Yes Go to next step.

« RESET PCM to completely clear DTCs.
cr After Repair Procedure

« RERUN OBD test.

¢ Is same DTC present after cranking?

No Different DTC displayed:
Go to appropriate DTC inspection.
No DTC displayed:
Troubleshooting is completed.

2 CHECK IMMOBILIZER SYSTEM DTC Yes Goto DTC 01 inspection.
PRESENT
« Does security light indicate DTC 01? No Go to next step.

3 CHECK IMMOBILIZER SYSTEM DTC Yes Go to DTC 03 inspection.
PRESENT
- Does security light indicate DTC 03? No Go to next step.

4 CHECK IMMOBILIZER SYSTEM DTC Yes Go to other DTC inspection.
PRESENT
« Is other DTC present except P1624? No Go to next step.

5 CHECK WIRING HARNESS OPEN CIRCUIT Yes Repair wiring harness.

* Check for wiring harness open circuit with
IU connector disconnected:
* U (A)- PCM (5)
*+ U (C)- Ground No Go to next step.
¢ U (J) —Battery
¢ U (L) - Ignition switch (black/white)
¢ Is there open circuit?

6 CHECK WIRING HARNESS SHORT Yes Repair wiring harness.
CIRCUIT
* Check for wiring harness short circuit with . »
U connector disconnected: No Replace IU and reprogram immobilizer system.
« IU(A)- PCM (5) Xr09-14 IMMOBILIZER SYSTEM REPROGRAMMING
« U (F) - Coil (yellow) PROCEDURE, Immobilizer Replacement
« U (D)- Coll (green) Go to next step.
* Isthere short circuit?
7 CHECK DTC REPRESENT Yes Troubleshooting is completed.

« Does engine start after replacing IU and

clearing DTC? No Replace PCM and reprogram immobilizer system.

XT09-14 IMMOBILIZER SYSTEM REPROGRAMMING
PROCEDURE, PCM Replacement

DTC P1603 Code word unregistered in PCM
P1604 Key ID numbers unregistered in PCM

» Code word is not registered in PCM. (P1603)

DESCRIPTION * Key ID numbers are not registered in PCM. (P1604)

[Possible Cause]
¢ Immobilizer system reprogram procedure was not
performed correctly after replacing PCM.

STEP INSPECTION ACTION
1 CHECK DTC PRESENT Yes Perform reprogram procedure again.
« RESET PCM to completely clear DTCs. Xr09-14 IMMOBILIZER SYSTEM REPROGRAMMING
Xr After Repair Procedure PROCEDURE, PCM Replacement
* RERUN OBD test.
« Is same DTC present after cranking? No Troubleshooting is completed.
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DTC P1621 Code word does not match after engine cranking
DESCRIPTION ¢« Code word stored in PCM and Immobilizer unit does not match.

[Possible Cause]
¢ Transformation of code word stored in Immobilizer unit. ¢ Transformation of code word stored in PCM.

STEP INSPECTION ACTION

1 CHECK DTC PRESENT Yes Go to next step.
: REASfItET ECM Folacompclietely clear DTCs. No Different DTC displayed:
(I:?rERUel\rl O%po: :oce ure Go to appropriate DTC inspection.
| DTC est £ Kina? No DTC displayed:
S same present after cranking* Troubleshooting is completed.

2 CHECK DTC P1602 PRESENT Yes Go to DTC P1603 inspection.

* Does P1602 present? No Replace IU and reprogram immobilizer system.

ep 09-14 IMMOBILIZER SYSTEM REPROGRAMMING
PROCEDURE, Immobilizer Replacement
Go to next step.

3 CHECK DTC REPRESENT Yes Troubleshooting is completed.

: Dloes_enngr_Il%’ftart after replacing IU and No Replace PCM and reprogram immobilizer system.
clearing ‘ D* 09-14 IMMOBILIZER SYSTEM REPROGRAMMING
PROCEDURE, PCM Replacement

DTC P1622 Key ID number does not match

¢ ID number stored in immobilizer unit (IU) and PCM does not match. This DTC is indicated

DESCRIPTION ; " . .
only after immobilizer unit Is replaced and reprogramming system.

[Possible Cause]

¢ Unregistered key is used in step 3 of immobilizer system ¢ Transformation of key ID number stored in PCM.
reprogram procedure (IU replacement).

STEP INSPECTION ACTION
1 CHECK DTC PRESENT Yes Go to next step.

« RESET PCM to completely clear DTCs.
r After Repair Procedure

* RERUN OBD test.

¢ Is same DTC present after cranking?

No Different DTC displayed:
Go to appropriate DTC inspection.
No DTC displayed:
Troubleshooting is completed.

2 CHECK ENGINE IS STARTING NORMALLY Yes Previous key is defective. Discard it.
:JSII:)NG ANOTHER REG.IShTEREE KEY No Replace PCM and reprogram immobilizer system.
oes engine start with another U-09-14 IMMOBILIZER SYSTEM REPROGRAMMING
registered key? PROCEDURE, PCM Replacement

Note
. Do not use PCM on other vehicle for testing. Diagnostic trouble code No. P1622 will be displayed again.

DTC P1623 Code word or key ID number write/read error in PCM
DESCRIPTION *« PCM internal EEPROM damaged

[Possible Cause]
* PCM internal EEPROM damaged

STEP INSPECTION ACTION
1  CHECK DTC PRESENT Yes Replace PCM and reprogram Immobilizer system,
« RESET PCM to completely clear DTCs. cr 09-14 IMMOBILIZER SYSTEM REPROGRAMMING
tr After Repair Procedure PROCEDURE, PCM Replacement

« RERUN OBD test.

Different DTC displayed:
¢ Is same DTC present after cranking? No play

Go to appropriate DTC inspection.
No DTC displayed:
Troubleshooting Is completed.
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DTC P1624 Immobilizer system communication counter =0
DESCRIPTION « PCM detected immobilizer system malfunction more than three times.

[Possible Cause]
« Engine was attempted to start more than three times
under malfunction.

STEP INSPECTION ACTION

1 CHECK DTC P1624 PRESENT Yes Go to next step.
« RESET PCM to completely clear. DTCs

tr After Repair Procedure o
« RERUN OBD test. No Troubleshooting is completed.

* Is P1624 still present after cranking?
2 CHECK DTC PRESENT Yes Go to other DTC inspection.
* Isthere another DTC.? No  Goto ENGINE SYMPTOM TROUBLESHOOTING No.5.

01-01B-122



TROUBLESHOOTING [ENGINE CONTROL KL]

DTC P1650 Power steering pressure (PSP) switch out of self-test range
DESCRIPTION < DTC P1650 indicates PSP signal is out of self-test range

[Possible Cause]

* PSP switch/shorting bar damaged ¢ PCM damaged

« PSP switch circuit open or shorted to GND

STEP INSPECTION ACTION

1 VERIFY ELECTRICAL FUNCTION Yes Intermittent poor connection or component malfunction

« Key on, engine running. (REPAIR or REPLACE as necessary).

¢ View PSP PID while turning steering wheel
back and forth.

« Does PSP PID Indicate voltage Low/High No Go to next step.
or High/Low?
2 CHECK PSP SWITCH OPERATION Yes REPLACE PSP switch.
« Key off. VERIFY repair.
¢ Start engine and let idle in Park/Neutral.
« Install dwell tacho tester.
« Disconnect PSP switch connector and
inspect end for damage. Service as No REMOVE jumper.
necessary. Go to next step.
« Jumper PSP signal circuit to ground at PSP
connector.
« Does engine rpm increase?
3 CHECK CONTINUITY OF PSP CIRCUITS Yes Go to next step.
« Key off.
¢ PSP switch disconnected.
« Disconnect PCM. Inspect for damaged or
pushed out pins, corrosion, loose wires, o
etc. Service as necessary. No SERVICE open circuit.
« Install breakout box. Leave PCM REMOVE breakout box.
disconnected. RECONNECT all components.
+ Measure resistance between Test Pin 31 at RERUN OBD Test.
breakout box and PSP circuit at PSP
switch connector.
* Is each resistance less than 5.0 ohms?
4 CHECK PSP CIRCUIT FOR SHORT Yes SERVICE short in harness.
* Key off. REMOVE breakout box.
¢ PSP switch disconnected. RECONNECT all components.
« Breakout box installed, leave PCM VERIFY repair.
disconnected.
« Measure resistance between Test Pin 31
and Test Pin 91 at breakout box.
¢ Measure resistance between Test Pin 31 at No Go to next step.
breakout box chassis ground.
* Is either resistance less than 10,000
ohms?
5 CHECK PSP SWITCH RESISTANCE Yes REPLACE PCM.
* Key off. REMOVE breakout box.
« PSP switch disconnected. RECONNECT all components.
« Start engine and let idle in Park/Neutral. RERUN OBD Test.
* Measure resistance between PSP switch No REPLACE PSP switch.

terminals while turning steering wheel.
* Is resistance less than 5.0 ohms?

REMOVE breakout box.
RECONNECT all components.
RERUN OBD Test.
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DTC P1652

DESCRIPTION

[Possible Cause]
« Damaged PSP switch
« Damaged PCM

STEP INSPECTION

1 VERIFY ELECTRICAL FUNCTION
« Key on, engine off.
* View PSP PID with NGS tester while
turning steering wheel.
« Does PSP PID indicate Low/High or
High/Low?

2 CHECK PSP SWITCH OPERATION
« Key off.
« Start engine and let it Idle.
¢ View RPM PID with NGS tester.
« Disconnect PSP switch vehicle harness
connector.
« Does engine rpm decrease?

3 CHECK CONTINUITY OF PSP CIRCUIT

« Key off.

¢« PSP switch disconnected.

« Disconnect PCM. Inspect for damage or
pushed out pins, corrosion, loose wires,
etc. Service as necessary.

¢ Install breakout box. Leave PCM
disconnected.

¢ Measure resistance between Test Pin 31 at
breakout box and PSP switch vehicle
harness connector.

¢ Is resistance less than 5.0 ohms?

4 CHECK PSP SWITCH RESISTANCE
* Key off.
¢« PSP switch disconnected.
¢ Measure resistance between PSP switch
terminal and chassis ground while turning
steering wheel.
¢ |s resistance less than 5.0 ohms?

5 CHECK POWER STEERING FLUID
PRESSURE
« Key off.
+« Measure power steering fluid pressure.
1ro06-12 POWER STEERING FLUID
INSPECTION, Fluid Pressure Inspection

* Is power steering fluid pressure
specified?

Yes

No

Yes

No

Yes

No

Yes
No

Yes

No

IAC valve monitor disable by PSP switch failed on

« DTC P1652 indicates Power steering pressure (PSP) switch is always on at IAC system
monitoring condition

PSP signal circuit short to ground

ACTION

Intermittent poor connection or component malfunction.
REPAIR or REPLACE as necessary.

Go to next step.

Go to step

Go to next step.

Go to next step.

SERVICE open circuit.

REMOVE breakout box.

RECONNECT all component.

RESET PCM to completely clear DTCs.
r After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE PSP switch.

REMOVE breakout box.

RECONNECT all components.

RESET PCM to completely clear DTCs.
it After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

REPLACE PCM.
RERUN OBD Test.

REPAIR or REPLACE engine speed sensing power
steering system.
RERUN OBD Test.
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KOEO P1703 Brake switch out of self-test range
DTC
DESCRIPTION « DTC P1703 indicates voltage was seen at brake switch input during KOEO self-test.
[Possible Cause]
« Brake pedal applied during KOEO self-test « Damaged brake switch
« Brake switch input Test Pin shorted to power circuit
STEP INSPECTION ACTION
1 VERIFY BRAKE PEDAL WAS NOT APPLIED Yes RERUN KOEO Self-Test.
*« Was brake pedal applied during KOEO Avoid applying brake pedal during test.
self-test? No Go to next step.
2 CHECK OPERATION OF BRAKE LIGHT Yes Go to next step.
* Apply and release brake pedal several ) . .
times and observe brake light operation. No Go to step 4 if brake light is never on.
+ Does brake light operate normally? Go to step 6 if brake light is always on.
3 CHECK FOR PCM BOO PID CYCLING Yes Go to Pinpoint Test for intermittent KOEO Input sensor
« Key on, engine off. wiggle procedure.

e Access BOO PID.
* Apply and release brake pedal several
times while viewing BOO PID.

Note
« |f BOO PID is not accessible, check BOO
circuit.

No Check BOO circuit.

« Does BOO PID cycle ON/OFF?
4 CHECK FOR POWER TO BRAKE SWITCH Yes Go to next step.

Note

« Using 12 volt test lamp, verify integrity of
related fuses in fuse panel and check
condition of brake light bulbs before
starting this test.

No SERVICE open power circuit to brake switch.
RECONNECT switch.
RESET PCM to completely clear DTCs.
r After Repair Procedure

* Key off. COMPLETE OBD Il Drive Mode.
« Disconnect brake switch. RERUN OBD Test.

* Measure power circuit input voltage
between brake switch and chassis ground.
* Is voltage greater than 10 volts?

5 VERIFY INTEGRITY OF BRAKE SWITCH Yes SERVICE open circuit between brake switch and brake
¢ Brake switch disconnected. light ground.
* Connect digital multimeter test probes to RECONNECT brake switch.
brake switch terminals at brake switch. RESET PCM to completely clear DTCs.
« Apply brake pedal while monitoring it After Repair Procedure
reading. COMPLETE OBD Il Drive Mode.
¢ Is resistance less than 5.0 ohms? RERUN OBD Test.

No REPLACE brake switch.
RECONNECT brake switch.

RESET PCM to completely clear DTCs.
in? After Repair Procedure
COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

6 VERIFY BRAKE SWITCHES NOT ALWAYS Yes Go to next step.
CLOSED
* Key off.
» Brake switch disconnected.
« Key on, Engine off.
 is brake light still on?

NO VERIFY proper installation of brake switch. If okay,
REPLACE brake switch.
RECONNECT brake switch.
RESET PCM to completely clear DTCs.
cr After Repair Procedure
COMPLETE OBD Il Drive Mode.
RERUN OBD Test.

7 CHECK FOR SHORT TO POWER CIRCUIT Yes Go to next step.
IN PCM
* Key off. No REPLACE PCM.
« Brake switch disconnected. RECONNECT brake switch.
* Key on. RERUN OBD Test.

» Is brake light still on?
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STEP INSPECTION ACTION
8 CHECK FOR SHORT TO POWER CIRCUIT Yes SERVICE short to power In stoplamp circuit.
IN SHIFT LOCK ACTUATOR RECONNECT PCM, brake switch and other accessories.
* Key off. RERUN OBD test.
« PCM disconnected.
+ Disconnect shift lock actuator, cruise No SERVICE short in shift lock actuator, cruise control module

control module, ABS/TCS control module
to Isolate brake switch.

« Key on, engine off.

« Is brake light still on?

or ABS/TCS control module.
RECONNECT all components.
RERUN OBD Test.

KOER P1703 Brake switch out of self-test range
DTC
DESCRIPTION « DTC P_1703 Ir)dlcates when brake pedal was applied and released during KOER self-test,
BOO signal did not cycle high and low.
[Possible Cause]
« Brake pedal not applied and released during KOER ¢ Open to ground or power
self-test « Damaged brake switch
« Brake pedal applied during entire KOER self-test « Damaged PCM
STEP INSPECTION ACTION
1 VERIFY BRAKE PEDAL WAS APPLIED Yes Go to next step.
’ \évuar?nbrikgEfii'”atzg't',fd and released No  RERUN KOEO Self-Test.
9 -test: APPLY and RELEASE brake pedal.
2 CHECK OPERATION OF BRAKE LIGHT Yes Go to next step.
* Apply and release brake pedal several ] ) )
times and observe brake light operation. No Go to step 4 if brake light is never on.
« Does brake light operate normally? Go to step 6 if brake light Is always on.
3 CHECK FOR PCM BOO PID CYCLING Yes Go to Pinpoint Test for Intermittent KOEO input sensor
« Key on, engine off. wiggle procedure.
* Access BOO PID.
* Apply and release brake pedal several
times while viewing BOO PID.
Note _ _ No Check brake switch Input circuit.
« If BOO PID is not accessible, check BOO
circuit.
« Does BOO PID cycle ON/OFF?
4 CHECK FOR POWER CIRCUIT TO BRAKE Yes Go to next step.
SWITCH
Note
* Using 12 volt test lamp, verify integrity of
related fuses in fuse panel and check No SERVICE open power circuit circuit to brake switch.
condition of brake light bulbs before RECONNECT brake switch.
starting this test. RESET PCM to completely clear DTCs.
cr After Repair Procedure
« Key off. COMPLETE OBD Il Drive Mode.
« Disconnect brake switch. RERUN OBD Test.
¢ Measure power circuit Input voltage
between brake switch and chassis ground.
* Is voltage greater than 10 volts?
5 VERIFY INTEGRITY OF BRAKE SWITCH Yes SERVICE open circuit between brake switch and brake
- Brake switch disconnected. light ground.
« Connect digital multimeter test probes to RECONNECT brake switch.
brake switch terminals at brake switch. RESET PCM to completely clear DTCs.
« Apply brake pedal while monitoring tr After Repair Procedure
reading. COMPLETE OBD II Drive Mode.
* Is resistance less than 5.0 ohms? RERUN OBD Test.
No REPLACE brake switch.

RECONNECT brake switch.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD II Drive Mode.

RERUN OBD Test.
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INSPECTION
VERIFY BRAKE SWITCHES NOT ALWAYS
CLOSED
« Key off.

Brake switch disconnected.
Key on, engine off.
Is brake light still on?

CHECK FOR SHORT TO POWER CIRCUIT
IN PCM

Key off.

Brake switch disconnected.
Key on.

Is brake light still on?

CHECK FOR SHORT TO POWER CIRCUIT
IN SHIFT LOCK ACTUATOR

Key off.

PCM disconnected.

Disconnect shift lock actuator, cruise
control module, ABS/TCS control module
to Isolate brake switch.

Key on, engine off.

IS brake light still on?

Yes
No

Yes

No

Yes

No

ACTION
Go to next step.

VERIFY proper installation of brake switch.

If okay, REPLACE brake switch.

RECONNECT brake switch.

RESET PCM to completely clear DTCs.
tr After Repair Procedure

COMPLETE OBD Il Drive Mode.

RERUN OBD Test.

Go to next step.

REPLACE PCM.
RECONNECT brake switch.
RERUN OBD Test.

SERVICE short to power in brake light circuit.
RECONNECT PCM, brake switch and other accessories.
RERUN OBD test.

SERVICE short in shift lock actuator, cruise control module
or ABS/TCS control module all components.
RECONNECT all components.

RERUN OBD Test.
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ENGINE SYMPTOM TROUBLESHOOTING [KL]

Diagnostic Index

No.

10

12

13
14
15
16

17

18

19
20
21
22

23

24

25

26
27

TROUBLESHOOTING ITEM
TROUBLE

Melts main or other fuse

Will not crank

Hard start/long crank/erratic start/erratic crank

Engine stalls

After start
At idle

Cranks normally but will not start

Slow return to idle

Engine runs rough/rolling Idle

Fast idle/runs on

Low idle/stalls during deceleration

Engine stalls/quits
Engine runs rough
Misses

Buck/jerk

Hesitation/stumble
Surges

Lack/loss of power

Knocking/pinging

Poor fuel economy

Emissions compliance

MIL never on

Acceleration/cruise

Acceleration/cruise
Acceleration/cruise

Acceleration/cruise/
deceleration

Acceleration

Acceleration/cruise

Acceleration/cruise

Acceleration/cruise

High oil consumption/leaks

Cooling system
concerns

Cooling system
concerns

Exhaust smoke

Overheating

Runs cold

Fuel odor (in engine compartment)

Engine noise

Vibration concerns (engine)

A/C does not work

A/C always on/A/C compressor runs

continuously

A/C does not cut off under wide open throttle

conditions

Exhaust sulphur smell

Intermittent concerns

W6U101W06

DESCRIPTION

Starter does not work

Starter cranks engine at normal speed but engine requires
excessive cranking

Engine stops unexpectedly at idle and/or after start

Starter cranks engine at normal speed but engine will not run
Engine takes more time than normal to return to idle speed

Engine speed fluctuates between specified idle speed and lower
speed and excessive engine shake
Idle speed too slow and excessive engine shake

Engine speed continues at fast idle after warm-up
Engine runs after ignition switch is turned off

Engine stops unexpectedly at beginning of deceleration or
recovery from deceleration

Engine stops unexpectedly at beginning of acceleration or during
acceleration
Engine stops unexpectedly while cruising

Engine speed fluctuates during acceleration or cruising

Engine misses during acceleration or cruising

Vehicle bucks/jerks during acceleration, cruising, or deceleration
Momentary pause at beginning of acceleration, or during
acceleration

Momentary minor irregularity in engine output

Performance poor under load (i.e., power down when climbing
hills)

Sound produced when air/fuel mixture is Ignited by something
other than spark plug (i.e., hot spot in combustion chamber)

Fuel economy unsatisfactory
Fails emissions test
Malfunction indicator lamp never on

Oil consumption excessive

Engine runs at higher than normal temperature/overheats

Engine does not reach normal operating temperature

Blue, black, or white smoke from exhaust system

Gasoline fuel smell or visible leaks

Engine noise from under hood

Vibration from under hood or driveline

A/C compressor magnetic clutch does not engage when A/C is
turned on

A/C compressor magnetic clutch does not disengage

A/C compressor magnetic clutch does not disengage under wide
open throttle

Rotten egg smell (sulphur) from exhaust

Symptom occurs randomly and is difficult to diagnose
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No.

28

29
30
31

TROUBLESHOOTING [ENGINE CONTROL KL]

TROUBLESHOOTING ITEM

DESCRIPTION

TROUBLE
Automatic transaxle Upshift/downshift/ Automatic transaxle concerns not related to engine performance
concerns engagement

Fuel refill Issues

Fuel refilling shut off issues
Constant voltage

Fuel tank does not refill smoothly
Fuel refill does not shut off properly

Incorrect constant voltage
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TROUBLESHOOTING [ENGINE CONTROL KL]

Quick Diagnostic Chart
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Cranks normally but will
not start

Slow return to idle
Engine runs rough/
rolling idle

Fast idle/runs on

Low idle/ stalls during
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Engine stalls/quits
Engine runs rough
Misses

Buck/jerk
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Surges
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Possible factor

After start
Atidle
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| deceleration
Acceleration
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Cooling system concerns Runs cow
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X X X X X Malfunction of PCV valve
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Traction control operation
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X X malfunction of engine coolant temperature sensor
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TROUBLESHOOTING [ENGINE CONTROL KL]

Description of Drivability Problems

STUMBLE:

Mildly irregular performance during acceleration.

HESITATION: A dip or flat spot in performance just after the accelerator pedal is depressed.

SURGE:

ENGINE SPEED

Fuel Pressure Release and Servicing Fuel System

Warning

e Fuel vapor is hazardous. It can very easily
ignite, causing serious injury and damage.
Always keep sparks and flames away from
fuel.

When the engine is not running, the fuel system is
under high pressure.

Warning

¢ Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate
skin and eyes. To prevent this, always
complete the following “Fuel Line Safety
Procedures.”

Fuel Line Safety Procedures
1. Release the fuel pressure before disconnecting a
fuel line.
(1) Start the engine.
(2) Remove the fuel pump relay.

FUEL PUMP
RELAY

W6U101WHM

Continuous irregular performance during cruising.

W6U101WHL

(3) After the engine stalls, turn the ignition switch
to OFF.
(4) Install the fuel pump relay.
2. Avoid leakage.
(1) When disconnecting a fuel line hose, wrap a
rag around it to protect against fuel leakage.
(2) Plug the hose after removal.
3. Install hose clamps to secure the fuel pressure
gauge to the fuel filter and the main hose.

01-01B-132



TROUBLESHOOTING [ENGINE CONTROL KL]

Symptom Troubleshooting

MELTS MAIN OR OTHER FUSE

[TROUBLESHOOTING HINTS]

Check the condition of the fuse

Shorted harness

41.

fuse

Repair shorted harness and replace fuse

Damaged Fuse

MAIN (100 A)

BTN (40 A)

ROOM (15 A)

EGI INJ (30 A)

ENGINE (10 A)

METER (15 A)

Deterioration

Replace fuse

Related Wiring Harness

Main fuse

BTN fuse

ROOM fuse -

Main relay

ENGINE fuse

METER fuse

01-01B-133

Generator

ROOM fuse

PCM terminal

Fuel injectors
mGenerator
mEGR boost solenoid valve
*PRC solenoid valve
mEGR valve
mldle air control valve
mPurge solenoid valve
mTank pressure control valve
*Mass air flow sensor
mFuel pump relay
' VRIS solenoid valve No.1
mVRIS solenoid valve No.2

mHeated oxygen sensor heater
« Solenoid body

Main relay

Fuel pump relay

Transaxle range switch

W6U101WHP



DESCRIPTION

POSSIBLE .
CAUSE .

STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

2 WILL NOT CRANK

Starter does not work

« Open starter circuit between ignition switch and starter

* Transaxle range switch malfunction (ATX)
Transaxle range switch misadjustment (ATX)
Starter interlock switch malfunction (MTX)

« Starter malfunction

« Seized/hydrolocked engine, flywheel or drive plate

INSPECTION

Verify following(s):

» Battery connection.

¢ Automatic transaxle in Park or Neutral.
¢ Clutch fully depressed (MTX).

¢ Fuses.

Are all items okay?

Is clicking sound heard from starter when
ignition switch is turned to START?

Check starting system.
tro01-19 STARTER INSPECTION
Is starting system okay?

Do any other electrical accessories work?

Note

« Following test should be performed on
automatic transaxles only. For manual
transaxles, go to next step.

Connect NGS tester to DLC.
Access CPP/PNP PID.
Turn ignition switch on.

Yes

No

Yes
No

Yes

No
Yes
No

Yes

No

Is CPP/PNP PID indicated ON when selecting

P or N range?

Retrieve and record any continuous memory

DTCs.
Is any continuous memory DTC displayed?

Retrieve and record any KOEO DTCs.
Is any DTC displayed during KOEO
inspection?

Yes

No

Yes

No

ACTION
Go to next step.

Service as necessary and repeat step 1.

Go to next step.
Go to step 3.

Check for seized/hydrolocked engine, flywheel or drive
plate.
cr 01-10B ENGINE COMPLETE [KL]

Service as required.
Go to next step.

Check charging system.
a-01-17 GENERATOR INSPECTION

Go to next step.

Check for adjustment of transaxle range switch. If
transaxle range switch is adjusted properly, check for
open circuit of transaxle range switch and related circuit.

DLC displayed.
Go to appropriate DTC test.

No DTC displayed.
Go to next step.

DTC displayed.
Go to appropriate DTC test.

No DTC displayed.

Check following:

e START circuit in ignition switch.

« Open circuit between ignition switch and starter.
« Starter interlock switch (MTX).

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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TROUBLESHOOTING [ENGINE CONTROL KL]

« Starter cranks engine at normal speed but engine requires excessive cranking time before start

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

¢ Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.

ACTION

Go to next step.

Service as necessary.

DTC displayed.
Go to appropriate DTC test.

No DTC displayed.
Go to next step.

Go to flowchart 17 for “COOLING SYSTEM CONCERNS
OVERHEATING".

Go to next step.
Repair suspected high tension lead.
Go to next step.

If spark plug is wet or converted with carbon, check for
fuel leak from fuel injector.

If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.
Replace malfunctioning part.

Go to next step.

3 HARD START/LONG CRANK/ERRATIC START/ERRATIC CRANK
DESCRIPTION « Battery in normal condition
« Spark leak from hightension leads
« Poor fuel quality
¢ Spark plug malfunction
« Erratic signal from crankshaft position sensor
« Positive crankcase ventilation (PCV) valve malfunction
« Purge solenoid valve malfunction
* Restriction in exhaust system
e Vacuum leaks
e Starting system malfunction
« Air leak from intake air system
* Air cleaner restriction
* Inadequate fuel pressure
POSSIBLE * Mass air flow sensor contamination
CAUSE « EGR valve malfunction
Warning
following warnings before performing fuel system service:
sparks and flames away from fuel.
zr 01-14 BEFORE REPAIR PROCEDURE
o 01-14 AFTER REPAIR PROCEDURE
STEP INSPECTION
1 Verify follows: Yes
¢ Vacuum leaks
« Fuel quality (i.e. proper octane,
contamination, winter/summer blend).
« Loose bands on intake air system. No
« Cracks on intake air system parts.
« Air cleaner restriction.
Are all items okay?
2 Are any DTCs displayed during continuous Yes
memory, KOEO and KOER self-test?
No
3 Is engine overheating? Yes
No
4 Check for cracks on high tension leads Yes
Is there any crack on high tension leads? No
5 Check spark plug conditions. Yes
Is spark plug wet, converted with carbon or
grayish white?
No
6 Visually inspect crankshaft position (CKP) Yes
sensor and teeth of crankshaft pulley.
Is CKP sensor and teeth of crankshaft pulley No
okay?
7 Measure gap between crankshaft position Yes
(CKP) sensor and teeth of crankshaft pulley.
Specification
No

0.5—1.5 mm {0.02—0.05 in}

Is gap within specification?

Adjust CKP sensor.
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STEP

10

12

13

14

15

16

17

18

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Remove PCV valve and check PCV valve.
Does PCV valve rattle?

Install fuel gauge between fuel filter and fuel
distributor. Connect NGS tester to DLC.

In OUTPUT TEST MODE select “ALL ON”
and press start.

Is fuel line pressure correct with ignition switch
ON?

Fuel line pressure
260—310kPa
{2.6—3.2 kgficm2, 37—46 psi}

Is fuel line pressure held after ignition switch is
turned off?

Fuel line pressure
More than 150 kPa
{1.5 kgficm2, 21 psi}

Disconnect vacuum hose from pressure
regulator and plug hose.

Start engine.

Does fuel line pressure remain within £ 20
kPa {0.21 kgf/cm2, 3 psi} while driving
vehicle?

Connect vacuum hose to pressure regulator.
Install vacuum gauge to intake manifold.

Start engine.

Does fuel pressure gauge reading increase as
vacuum gauge reading decreases and/or
does fuel pressure gauge reading decreases
as vacuum gauge reading increases?

Disconnect vacuum hose from purge solenoid
valve and plug opening end of vacuum hose.
Attempt to start engine.

Is starting condition improved?

Check for contaminated mass air flow sensor.
Is there any contamination?

Is there restriction in exhaust system?

Check engine condition while tapping EGR
valve housing. Does engine condition
improve?

Check starting system.
tro01-19 STARTER INSPECTION
Is starting system normal?

Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes
No
Yes
No
Yes

No

Yes

No

ACTION
Go to next step.
Replace PCV valve.
Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.
Check pressure regulator diaphragm condition.

If condition is okay, check fuel injector.
If condition is not okay, replace pressure regulator.

Go to next step.

Check for clogged fuel filter.

Go to next step.

Connect vacuum pump to pressure regulator.
Start engine and check that fuel pressure reading
changed as vacuum changes.

If changes, check vacuum line.

If no change, replace pressure regulator.

Check if purge solenoid valve sticks to open.
Go to next step.

Replace mass airflow sensor.
Go to next step.

Check exhaust system.

Go to next step.

Go to next step.

Replace EGR valve.

Check for loosen connectors or poor terminal contact.

If okay, remove EGR valve and visually check for
mechanically stuck of EGR valve.

Check continuity of stepping motor coil.
If okay, go to next step.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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TROUBLESHOOTING [ENGINE CONTROL KL]

4 ENGINE STALLS -AFTER START, AT IDLE
DESCRIPTION Engine stops unexpectedly

« Operation of immobilizer system

¢ Air leak from intake air system parts

« Improper operation of IAC valve

« No signal from crankshaft position sensor due to sensor, related wire or wrong installation
« Spark leak from high-tension leads

* PCV valve malfunction

¢ Restriction in exhaust system

« Open or short circuit in fuel pump and related harness

« Inadequate fuel pressure

« Fuel leak from fuel injector

POSSIBLE . .

CAUSE ¢ A/C system |r_nproper|y operatl_on
« Purge solenoid valve malfunction
« EGR valve malfunction
¢ Low engine compression
¢ Vacuum leak
« Poor fuel quality
¢ Air cleaner restriction
« Electrical connector disconnection
« No battery power supply to PCM or poor ground
¢ Fuel pump mechanical malfunction
« Fuel injector clogged

STEP INSPECTION ACTION
1 Note Yes Go to step 3.

¢ Following test should be performed on
vehicles equipped with immobilizer system.
Skip this test and go to step 12 for
non-immobilizer system.

Attempt to start engine at least four times. No Go to next step.
Then, retrieve and record any continuous
memory DTC.
Is following condition appeared?
« Engine is not completely started and DTC
P1624 is retrieved.

2 Is engine stalled after approx. 2 seconds Yes Go to next step.
since engine is started? No Immobilizer system is okay.
3 Is immobilizer unit connector securely Yes Go to next step.
connected to immobilizer unit? No Connect immobilizer unit connector securely.
Return step 2.
4 Does immobilizer indicator light flash and Yes Go to “ON BOARD DIAGNOSTIC FUNCTION" of
indicate following immobilizer DTCs? immobilizer system.
DTC: 01, 02, 03, 11, 21 No Go to next step.
5 Does immobilizer indicator light illuminate? Yes Go to step 8.
No Go to next step.
6 Does indicator light flush and indicate Yes Go to “ON BOARD DIAGNOSTIC FUNCTION” of
following immobilizer system DTC after more immobilizer system.
than 135 seconds after ignition switch turned
ON? No Go to next step.
DTC: 24, 30
7 Turn ignition switch off. Yes Reconnect immobilizer unit connector.
Disconnect immobilizer unit connector. Go to next step.
Connect jumper between immobilizer unit No Inspection open circuit between immobilizer unit connector

connector terminal M and ground.
Turn ignition switch ON.
Does immobilizer indicator light illuminate?

terminal M and instrument cluster.

If okay, inspect immobilizer indicator light bulb.
Repair or replace if necessary.

Reconnect immobilizer unit connector.

Then return to step 4.

8 Connect NGS tester to DLC and retrieve DTC. Yes Go to appropriate DTC test.
Is following DTC displayed?

DTC: P1602, P1603, P1604, P1621, P1622, No  Go to next step.
P1624
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STEP
9

10

12

13

14

15

16

17

18

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Is there continuity between PCM ground
terminal 23, 24, 51, 76, 77, 103 and ground?

Turn ignition switch ON.

Access VPWR PID.

Is VPWR PID okay?

VPWR PID: Battery positive voltage

Disconnect immobilizer unit connector.

Turn ignition switch ON.

Is there battery positive voltage at immobilizer
unit connector terminal J?

Verify following:

* Vacuum connection.

« Air cleaner element.

¢ No air leaks from intake air system.

* No restriction of intake air system.

« Proper sealing of intake manifold and
components attached to intake manifold
(i.e., EGR valve, IAC valve.)

¢ Ignition wiring.

« Fuel quality; such as proper octane,
contamination, winter/summer blend.

« Electrical connections.

Are all items okay?

Does vehicle now stall at idle in park/neutral
with all accessories off?

Retrieve and record any continuous memory,
KOEO and KOER DTCs. If engine stalls,
retrieve continuos memory and KOEO DTCs.
Are there any DTCs displayed?

Retrieve and record any continuous memory
and key on engine off diagnostic trouble code.
Is any diagnostic trouble code displayed?

Attempt to start engine at part throttle.
Does engine run smooth at part throttle?

Connect NGS tester to DLC.

Access RPM PID.

Is RPM PID indicating engine speed during
cranking of engine?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Yes
No

Yes

No

Yes

No

Yes

No

Yes
No

Yes

No

Yes

No

Yes
No

Yes
No

Yes

No

ACTION
Go to next step.

Repair or replace wiring harness.
Go to next step.

Repair or replace wiring harness.

Check for open circuit between PCM connector terminal 5
and immobilizer unit connector terminal A.

Repair or replace wiring harness between immobilizer unit
connector terminal J and fuse panel.

Go to next step.

Service as necessary and repeat step 12.

Vehicle stalls now. Go to step 15.
Go to next step.

DTC displayed.
Go to appropriate DTC test.

If communication error message is displayed on NGS

tester, check following:

« Open circuit between main relay and PCM using
breakout box.

* Open main relay ground circuit.

¢ Main relay stuck to open.

*« Open PCM ground circuit.

« Poor connection of vehicle body ground.

If NGS tester works and no DTCs are displayed, go to

step 16.

Diagnostic trouble code displayed.
Go to diagnostic trouble code.

If communication error message is displayed on NGS

tester, check following:

* Open circuit between main relay and PCM using
breakout box.

« Open main relay ground circuit.

¢ Main relay stuck to open.

¢« Open PCM ground circuit.

« Poor connection of vehicle body ground.

If NGS tester works and no DTCs are displayed, go to

next step.

Check IAC valve and wiring harness.
Go to next step.
Go to next step.

Check following:

« Open or short circuit in CKP sensor.

* Open or short circuit between CKP sensor and PCM.

¢ Open or short circuit between CKP sensor and
harness.

If CKP sensor and harness okay, go to next step.

Go to next step.

Replace malfunctioning part.
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STEP
19

20

21

22

23

24

25

26

27

28

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Measure gap between crankshaft position
(CKP) sensor and teeth of crankshaft pulley.

Specification
0.5—1.5 mm {0.02—0.05 in}

Is gap within specifications?

Check for cracks on high tension leads.
Is there any crack on high tension leads?

Is strong blue spark visible at each
disconnected high-tension lead while cranking
engine?

Check spark plug conditions.
Is spark plug wet, converted with carbon or
grayish white?

Remove PCV valve and shake PCV valve.
Does PCV valve rattle?

Is there restriction in exhaust system?
Is there any restriction?

Install fuel gauge between fuel filter and fuel
distributor. Connect NGS tester to DLC.

In OUTPUT TEST MODE, select “ALL ON"
and press start.

Is fuel line pressure correct with ignition switch
ON?

Fuel line pressure
260—310kPa
{2.6—3.2 kgf/cm2, 37—46 psi}

Visually check for fuel leakage at fuel injector
O-ring, pressure regulator, and fuel line.
Service as necessary. Does fuel line pressure
hold after ignition switch is turned off?

Fuel line pressure
More than 150 kPa
{1.5 kgf/lcm2, 21 psi} for 5 minutes

Note
¢ Following test is for stall concerns with A/C
on. If other symptom exists, go to next step.

Connect pressure gauges to A/C low and high
pressure side lines.
Turn A/C on and measure low side and high
side pressure. Are pressure within
specifications?
cr 07-10 REFRIGERANT PRESSURE
CHECK

Disconnect vacuum hose between purge
solenoid valve and intake manifold from purge
solenoid valve side. Plug opening end of
vacuum hose.

Start engine.

Is engine stall now eliminated?

Yes

No

Yes
No

Yes

No

Yes

No

Yes
No
Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION

Go to next step.

Adjust CKP sensor.

Repair suspected high tension lead.
Go to next step.

Go to next step.
If symptom occurs with A/C on, go to step 27.

Check following:

* Open or short circuit in ignition coil.

¢ High-tension lead(s).

¢ Open or short circuit in wire harness for ignition system.

« Malfunction of external condenser for eliminating
ignition noise.

« Open circuit between ignition switch and ignition coil.

« Open circuit between ignition coil and PCM.

If spark plug is wet or converted with carbon, check for
fuel leak from fuel injector.

If spark plug is grayish white, check clogged for fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.
Replace PCV valve.
Check exhaust system.
Go to next step.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator diaphragm condition.
If condition is okay, check fuel injector.
If condition is not okay, replace pressure regulator.

Go to next step.

Check follows:

» Refrigerant charging amount.
¢ A/C pressure switches.

« Additional fan operation.

« A/C relay.

Check if purge solenoid valve sticks to open.
Check evaporative emission control system.

Go to next step.
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STEP INSPECTION ACTION
29 Is air leakage felt or heard at intake air system Yes Repair or replace.
components while racing engine to higher
speed? No Go to next step.
30 Check engine condition while tapping EGR Yes Replace EGR valve.
valve housing. Does engine condition
improve? No Go to next step.
31 Is engine compression correct? Yes Check for valve timing.
No Check for cause.
32 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
5 CRANKS NORMALLY BUT WILL NOT START
« Starter cranks engine at normal speed but engine will not run
DESCRIPTION Refer to “ENGINE STALLS?” if this symptom appears after engine stall
Fuel in tank
« Battery in normal condition
« Operation of immobilizer system
¢ Air leak from intake air system
« Improper operation of IAC valve
* No signal from crankshaft position sensor due to sensor, related wire or incorrect installation
¢ Spark leak from hightension leads
* PCV valve malfunction
¢ Restriction in exhaust system
« Open or short circuit in fuel pump and related harness
¢ Fuel pump mechanical malfunction
POSSIBLE Fuel injector clogged
CAUSE No battery power supply to PCM
Open PCM ground or vehicle body ground
* EGR valve malfunction
¢ Low engine compression
e Vacuum leak
« Poor fuel quality
* Air cleaner restriction
» Disconnect electrical connector disconnection
* Inadequate fuel pressure
* Fuel leak from injector
« Purge solenoid valve malfunction
STEP INSPECTION ACTION
1 Note Yes Go to step 3.
¢ Following test should be performed test
vehicles equipped with immobilizer system.
Skip this test and go to step 12 for
non-immobilizer system.
No Go to next step.
Is following condition appeared?
« Engine is not completely started and DTC
P1624 is retreived.
2 Is engine stalled after approx. 2 seconds Yes Go to next step.
; o >
since engine s started? No Immobilizer system is okay.
3 Is immobilizer unit connector securely Yes Go to next step.
connected to immobilizer unit: No Connect immobilizer unit connector securely.
Return step 2.
4 Does immobilizer indicator light flash and Yes Go to “ON BOARD DIAGNOSTIC FUNCTION” of
indicate following immobilizer DTCs? immobilizer system.
DTC: 01, 02, 03, 11,21 No Go to next step.
5 Does immobilizer indicator light illuminate? Yes Go to step 8.
No Go to next step.
6 Does indicator light flush and indicate Yes Go to “ON BOARD DIAGNOSTIC FUNCTION” of
following immobilizer system DTC after more immobilizer system.
than 135 seconds after ignition switch turned
ON? No Go to next step.
DTC: 24, 30
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STEP

10

12

13

14

15

16

17

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Turn ignition switch off.

Disconnect immobilizer unit connector.
Connect jumper between immobilizer unit
connector terminal M and ground.

Turn ignition switch ON.

Does immobilizer indicator light illuminate?

Connect NGS tester to DLC and retrieve DTC.

Is following DTC displayed?
DTC: P1602, P1603, P1604, P1621, P1622,
P1624

Is there continuity between PCM ground
terminal 23, 24, 51, 76, 77,103 and ground?

Turn ignition switch ON.

Access VPWR PID.

Is VPWR PID okay?

VPWR PID: Battery positive voltage

Disconnect immobilizer unit connector.

Turn ignition switch ON.

Is there battery positive voltage at immobilizer
unit connector terminal J?

Verify following:

« External fuel shut off or accessory (ignition
switch, alarm etc.).

« Fuel quality: such as proper octane,
contamination, winter/summer blend.

« No air leaks from intake air system.

« Proper sealing of intake manifold and
components attached to intake manifold:
(i.e., EGR valve, IAC valve.)

¢ Ignition wiring.

« Electrical connections.

¢ Fuses.

Are all items okay?

Retrieve and record any continuous memory
and KOEO DTCs.
Are there any DTCs displayed?

Does engine start now with throttle closed?

Will engine start and run smoothly at part
throttle?

Connect NGS tester to DLC.

Access RPM PID.

Is RPM PID indicating engine speed when
cranking engine?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Yes

No

Yes

No

Yes
No

Yes

No

Yes

No

Yes

No

Yes
No

Yes
No
Yes
No
Yes

No

Yes

No

ACTION

Reconnect immobilizer unit connector.
Go to next step.

Inspection open circuit between immobilizer unit connector
terminal M and instrument cluster.

If okay, inspect immobilizer indicator light bulb.

Repair or replace if necessary.

Reconnect immobilizer unit connector.

Then return to step 4.

Go to appropriate DTC test.
Go to next step.

Go to next step.
Repair or replace wiring harness.

Go to next step.
Repair or replace wiring harness.

Check for open circuit between PCM connector terminal 5
and immobilizer unit connector terminal A.

Repair or replace wiring harness between immobilizer unit
connector terminal J and fuse panel.

Go to next step.

Service as necessary and repeat step 12.

Go to appropriate DTC test.

If communication error message is displayed on NGS

tester, check following:

« Open circuit between main relay and PCM using
breakout box.

« Open main relay ground circuit.

¢ Main relay stuck to open.

¢« Open PCM ground circuit.

« Poor connection of vehicle body ground.

If NGS tester works and no DTCs are displayed, go to

next step.

Go to step 33.

Go to next step.

Check IAC valve and wiring harness.
Go to next step.

Go to next step.

Check following:

« Open or short circuit in CKP sensor.

« Open or short circuit between CKP sensor and PCM.
« Open or short circuit between CKP sensor harnesses.
If CKP sensor and harness okay, go to next step.

Go to next step.

Replace malfunctioning part.
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STEP
18

19

20

21

22

23

24

25

26

27

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Measure gap between crankshaft position
(CKP) sensor and teeth of crankshaft pulley.

Specification
0.5— 1.5 mm {0.02—0.05 In}

Is gap within specification?

Check for cracks on high tension leads.
Is there any crack on high tension leads?

Is strong blue spark visible at each
disconnected hightension lead while cranking
engine?

Check spark plug conditions.
Is spark plug wet, converted with carbon or
grayish white?

Disconnect TP sensor connector.
Is there correct voltage at TP sensor
connector terminal A with ignition switch ON?

Specification
45—55V

Disconnect NGS tester.

Turn ignition switch on.

Check terminal voltage of FEPS at DLC.
Is reading voltage greater than 9 V?

Remove and shake PCV valve.
Does PCV valve rattle?

Is there any restriction in exhaust system?

Install fuel gauge between fuel filter and fuel
distributor.

Connect NGS tester to DLC.

Select “ALL ON” in OUTPUT TEST MODE
and press start.

Is fuel line pressure correct when ignition
switch is cycled ON/OFF five times?

Fuel line pressure
260—310kPa
{2.6—3.2 kgficm2, 37—46 psi}

Visually check for fuel leakage at fuel injector
O-ring, pressure regulator, and fuel line.
Service as necessary.

Is fuel line pressure held after ignition switch is
turned off?

Fuel line pressure
More than 150 kPa
{1.5 kgf/cm2, 21 psi} for 5 minutes

Yes

No

Yes
No
Yes
No

Yes

No

Yes

No

Yes

No

Yes
No
Yes
No

Yes

No

Yes

No

ACTION

Go to next step.

Adjust CKP sensor.

Repair suspected high tension lead.
Go to next step.
Go to next step.

Check following(s):

« Open or short circuit in ignition coil.

« Hightension lead(s).

* Open or short circuit in wire harness for ignition system.

¢ Malfunction of external condenser for eliminating
ignition noise.

« Open circuit between ignition switch and ignition coil.

« Open circuit between ignition coil and PCM.

If spark plug is wet or converted with carbon, check for
fuel leak from injector.

If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.

Check short to ground in constant voltage circuit between
TP sensor, EGR boost sensor or fuel tank pressure (FTP)
sensor and powertrain control module.

Check short to power in FEPS line between DLC and
PCM.

Go to next step.

Go to next step.
Replace PCV valve.
Check exhaust system.
Go to next step.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator diaphragm condition.
If condition is okay, check fuel injector.
If condition is not okay, replace pressure regulator.
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STEP INSPECTION ACTION

28 Crank engine for five second. Yes Go to next step.
Does pressure drop more than 34 kPa {0.35
kgflcm2, 5 psi} by end of five second crank
cycle?

No Check resistance of fuel injector(s).
If resistance is okay, check following:
« Fuel injector drive signal.
¢ Injection flow rate.
¢ PCM.
If resistance is not okay, check following:
¢ Open circuit in fuel injector circuit.

29  Disconnect vacuum hose between purge Yes Check if purge solenoid valve sticks to open mechanically.
control solenoid and intake manifold from Check evaporative emission control system.
purge control solenoid side. Plug opening end
of vacuum hose.
Attempt to start engine. No Go to next step.
Is starting condition improved?

30 Is air leakage felt or heard at intake air system Yes Repair or replace.
components while racing engine to higher
speed? No Go to next step.
31 Check engine condition while tapping EGR Yes Replace EGR control valve.
valve housing. Does engine condition
improve? No Go to next step.
32 Is engine compression correct? Yes Check valve timing.
No Check for causes.

33  Verify test results. If okay, return to diagnostic index to service any additional symptoms.

6 SLOW RETURN TO IDLE
DESCRIPTION Engine takes more time than normal to return to idle speed

¢ Malfunction of ECT sensor

POSSIBLE « Thermostat stuck to open
CAUSE * Throttle body malfunction
¢ Air leak from intake air system
STEP INSPECTION ACTION
1 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.

KOEO and KOER DTCs.

Are there any DTCs displayed? No No DTC displayed.

Go to next step.

2 Make sure A/C switch is in OFF position. Yes Engine coolant temperature and thermostat are okay.
Place vehicle in park or neutral. Go to next step.
Connect NGS tester to DLC.
Access ECT V PID.
Start engine and record ECT voltage reading

every 60 seconds. No Remove thermostat from engine and verify thermostat
operation.

Note . . If temperature gauge on instrument cluster is normal but

* When ECT voltage reverses direction trend ECT V is not same as temperature gauge reading, check
or changes slightly (0.03 volt or less), ECT sensor.
thermostat has opened.

Is thermostat opening voltage within range?

3 Is throttle body free of contaminated? Yes Check for air leaks from intake air system components

while racing engine to higher speed.
No Clean or replace throttle body.

4 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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DESCRIPTION

7

TROUBLESHOOTING [ENGINE CONTROL KL]

ENGINE RUNS ROUGH/ROLLING IDLE

« Engine speed fluctuates between specified idle speed and lower speed and excessive engine shake
« Idle speed too slow and excessive engine shake

¢ Air leak from intake air system parts

« Spark leak from high-tension leads

« Improper operation of IAC valve

« Erratic or no signal from camshaft position (CMP) sensor
« Erratic signal from crankshaft position (CKP) sensor
¢ PCV valve malfunction

« Restriction in exhaust system

* Inadequate fuel pressure

* Fuel leak from fuel injector

« Engine overheating

« A/C system improperly operation

¢ Purge solenoid valve malfunction

* EGR valve malfunction

* Low engine compression

* Poor fuel quality

POSSIBLE » Air cleaner restriction
CAUSE e Electrical connector disconnection

STEP

* Fuel pump mechanical malfunction
* Fuel injector clogged
e Vacuum leak

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

* Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
cr 01-14 BEFORE REPAIR PROCEDURE
er 01-14 AFTER REPAIR PROCEDURE

INSPECTION ACTION

Verify following: Yes Go to next step.

External fuel shut off or accessory (ignition

switch, alarm etc).

Fuel quality; such as proper octane,

contamination, winter/summer blend.

No air leaks from intake air system.

Proper sealing of intake manifold and .
components attached to intake manifold; No Service as necessary and repeat step 1
such as EGR valve, IAC solenoid.

Ignition wiring.

Electrical connections.

Fuses.

Are all items okay?

Retrieve and record any continuous memory, Yes Go to appropriate DTC test.

KOEO and KOER DTCs.
Are there any DTC displayed?

No No DTCs displayed.
Go to next step.

Is engine overheating? Yes Go to flowchart 17 for "COOLING SYSTEM CONCERNS

OVERHEATING".

No Go to next step.
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STEP

10

12

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Note Yes
« Following test is for engine running rough
idle with A/C ON concerns. If other
symptoms exist, go to next step.
Connect pressure gauge to A/C low and high No
pressure side lines.
Start engine and run it at idle.
Turn A/C ON.
Measure low side and high side pressures.
Are reading pressures within specification?
tr07-10 REFRIGERANT PRESSURE
CHECK

Note Yes
« Following test is for engine running rough

with P/S ON. If other symptoms exist, go to

next step.

Disconnect power steering pressure switch No
connector.

Measure voltage at power steering pressure

switch connector.

Is voltage greater than 10 V?

Visually inspect crankshaft position (CKP) Yes
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley No
okay?

Measure gap between crankshaft position Yes
(CKP) sensor and teeth of crankshaft pulley.

Specification
0.5—1.5 mm {0.02—0.05 in} No

Is gap within specifications?

Check for cracks on high tension leads. Yes
Is there any crack on high tension leads? No

Check spark plug conditions. Yes
Is spark plug wet, converted with carbon or
grayish white?

No

Start engine and disconnect IAC valve Yes
connector.
Does rpm drop or engine stall? No

Install fuel pressure gauge between fuel filter Yes
and fuel distributor. No
Start engine and run it at idle. Measure fuel

line pressure at idle.

Is fuel line pressure correct at idle?

Fuel line pressure
210—260 kPa
{2.1—2.6 kgf/cm2, 30—37 psi}

Visually check for fuel leakage at fuel injector Yes
O-ring, pressure regulator, and fuel line.

Service as necessary.

Does fuel line pressure hold after ignition

switch Is turned off? No

Fuel line pressure
More than 150 kPa
{1.5 kgficm2, 21 psi} for 5 minutes

ACTION

Go to next step.

Check following:

« Refrigerant charging amount.
« A/C pressure switches.

« Additional fan operation.

« A/C relay.

Check power steering pressure switch operation.

Go to next step.

Go to next step.
Replace malfunctioning part.

Go to next step.

Adjust CKP sensor.

Repair suspected high tension lead.

Go to next step.

If spark plug is wet or converted with carbon, check for

fuel leak from injector.
If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.
Check IAC valve and wiring harness.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator diaphragm condition.
If condition is okay, check fuel injector.
If condition is not okay, replace pressure regulator.
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ACTION
Go to next step.

LONGFT1 and LONGFT2 PID is out of specification.
Less than specification (too rich):

Check evaporative emission control system.

If system is okay, go to step 15.

Greater than specification (too lean):

Check for air leakage at intake air system components.
If system is okay, go to next step.

Check if purge solenoid valve sticks open mechanically.
Check evaporative emission control system.

Go to next step.

Go to next step.
Replace PCV valve.
Check exhaust system.
Go to next step.

Go to next step.

Replace malfunctioning part.
Replace EGR valve.

Go to next step.

Check valve timing.

Check for causes.

ACTION
Go to next step.
If ECT PID is higher than 112 "C {233.6 ' F}:
Go to flow chart 17 for engine overheating.
If ECT PID is less than 82 ”C {179.6 'F):
Go to flow chart 18 for runs cold condition.
Go to appropriate DTC test.

No DTC displayed.
Go to next step.

Repair or replace parts as necessary.

Verify accelerator and/or cruise control cable free play.

STEP INSPECTION
13  Connect NGS tester to DLC. Yes
Start engine and run it at idle. No
Access LONGFT1 and LONGFT2 PIDs.
Measure LONGFT1 and LONGFT2 PID at
idle.
Is PID value between 22------ 23%?
14  Disconnect vacuum hose between purge Yes
solenoid valve and intake manifold from
solenoid valve side.
Plug open end of vacuum hose.
Start engine. No
Does engine condition improve?
15 Remove PCV valve and shake PCV valve. Yes
Does PCV valve rattle? N
o}
16 Isthere restriction in exhaust system? Yes
No
17  Visually inspect camshaft position (CMP) Yes
sensor and tooth of camshaft.
Is CMP sensor and tooth of camshaft okay? No
18 Check engine condition while tapping EGR Yes
valve housing. Does engine condition
improve? No
19 Is engine compression correct? Yes
No
20  Verify test results. If okay, return to diagnostic index to service any additional symptoms.
8 FAST IDLE/RUNS ON
DESCRIPTION Eng!ne speed con_tmg(_es at fa_st |QIe after warm-up
Engine runs after ignition switch is turned off
« Engine coolant temperature malfunction
Air leak from intake air system
P%i?JISBIIE‘E Throttle body malfunction
Misadjustment of accelerator cable free play
¢ Misadjustment of cruise control cable
STEP INSPECTION
1 Connect NGS testerto DLC. Yes
Access ECT PID.
Start and warm-up engine to normal operating No
temperature.
Is ECT PID reading between 112 °C {233.6
*F} and 82 "C {179.6 °F}?
2 Retrieve and record any continuous memory. Yes
Are there any DTCs displayed? No
3 Is there air leakage felt or heard at intake air Yes
system components while racing engine to
higher speed? No
4 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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9 LOW IDLE/STALLS DURING DECELERATION
DESCRIPTION Engine stops unexpectedly at beginning of deceleration or recovery from deceleration

¢« Vacuum leaks
¢ |AC valve malfunction
« Air leak from intake air system

PgiilgéE « Throttle position sensor or related circuit malfunction
» Mass air flow sensor or related circuit malfunction
« Brake switch or related circuit malfunction
» Clutch position and/or neutral switch or related circuit malfunction
STEP INSPECTION ACTION
1 Does engine idle rough? Yes Go to flow chart 7 for “ENGINE RUNS ROUGH/ROLLING
IDLE”.
No Go to next step.
2 Check following: Yes Go to next step.
« Proper routing and no damage of vacuum
lines.
« IAC valve properly connected. No Service as necessary.
« No air leak from intake air system. Repeat step 2.
Are all items okay?
3 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.

KOEO and KOER DTCs.

N No DTCs displayed.
Are there any DTCs displayed? ° © s displaye

Go to next step.

4 Does idle speed drop or stall when Yes Go to next step.

disconnecting IAC valve? No Check following:

¢ Circuit from idle air control valve to PCM for open and
short.

« Idle air control valve for sticking.

If okay, go to next step.

5 Disconnect vacuum hose between purge Yes Check evaporative emission control system.
solenoid valve and intake manifold from
solenoid valve side.
Plug opening end of vacuum hose. No Go to next step.
Drive vehicle.
Does engine condition improve?

6 Connect NGS tester to DLC. Yes Go to flow chart 27 for “Intermittent concerns".
Access TP V PID, MAF PID, TCC PID, BOO
PIDand CPP/PNP PID.
Monitor each PIDs while driving vehicle.
e« TPV PID
cr 01-40B THROTTLE POSITION
SENSOR INSPECTION [KL]

« MAF PID
cr 01-40B MASS AIR FLOW SENSOR
INSPECTION [KL] No TP V PID: Check for TP sensor.
« BOO PID MAF PID: Check for mass air flow sensor.
cr 04-11 BRAKE SWITCH INSPECTION TCC PID: Check TCC solenoid valve.
« CPP/PNP PID BOO PID: Check brake on/off switch.
cr 01-40B NEUTRAL SWITCH CPP/PNP PID: Check clutch and neutral switches.

INSPECTION [KL]
cr 01-40B CLUTCH SWITCH
INSPECTION [KL]
e TCC PID
cr 05-17B ELECTRICAL SYSTEM
COMPONENT [GF4A-EL], Torque
Converter Clutch Inspection
Are PIDs okay?

7 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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ENGINE STALLS/QUITS (ACCELERATION/CRUISE)
ENGINE RUNS ROUGH (ACCELERATION/CRUISE)
MISSES (ACCELERATION/CRUISE)

10 BUCK/JERK (ACCELERATION/CRUISE/DECELERATION)
HESITATION/STUMBLE (ACCELERATION)
SURGES (ACCELERATION/CRUISE)
« Engine stops unexpectedly at beginning of or during acceleration
« Engine stops unexpectedly while cruising
« Engine speed fluctuates during or cruising
DESCRIPTION « Engine misses during acceleration or cruising

« Vehicle bucks/jerks during acceleration, cruising or deceleration
< Momentary pause at beginning of acceleration or during acceleration
< Momentary minor irregularity in engine output

« A/C system improperly operation
« Air leak from intake air system parts
« Improper operation of IAC valve
« Erratic signal from crankshaft position sensor
* Vacuum leaks
» Spark leak from high-tension leads
¢ PCV valve malfunction
» Restriction in exhaust system
« Inadequate fuel pressure
* Fuel leak from injector
* Intermittent open or short of mass-airflow sensor, throttle position sensor and vehicle speed sensor
» Automatic transaxle malfunction
» Improper VRIS operations
» Erratic signal or no signal from camshaft position sensor
« Purge solenoid valve malfunction
» EGR valve malfunction
* Low engine compression

POSSIBLE * Poor fuel quality

CAUSE » Aircleaner restriction

* Improper valve timing due to jumping out timing belt
¢ Intermittently open/short in fuel pump circuit
« Fuel pump mechanical malfunction
* Fuel injector clogged
¢ Clutch slippage

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

¢ Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.

d- 01-14 BEFORE REPAIR PROCEDURE
cr 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION

1 Verify following: Yes Go to next step.
* Vacuum connection.
» Aircleaner element.
* No air leaks from intake air system.
« No restriction of intake air system.
« Proper sealing of intake manifold and
components attached to intake manifold:
EGR valve, IAC valve. No Service as necessary and repeat step 1.
* Ignition wiring.
¢ Fuel quality:
« Proper octane, contamination,
winter/summer blend.
« Electrical connections.
Are all items okay?

2 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs. If stall, condition
exists retrieve continuos memory and KOEO No No DTCs displayed.
DTCs. Go to next step.

Are there any DTCs displayed?
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STEP

10

12

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Verify diagnostic trouble code of traction
control system.
Is DTC displayed?

Is engine overheating?

Connect NGS tester to DLC.

Yes

No

Yes

No

Yes

Access RPM PID, VPWR PID, MAF PID, TP V

PID, and VSS PID.
Drive vehicle with monitoring PIDs.
« VPWR PID: Battery positive voltage
« PRM PID: Idle speed at idle
« MAF PID
tr01-40B MAF AIR FLOW SENSOR
INSPECTION [KL]
« TPV PID
tr01-40B THROTTLE POSITION
SENSOR INSPECTION [KL]
« VSS PID
cr 05-17B VEHICLE SPEED SENSOR
INSPECTION [KL]
Are PIDs within specification?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Measure gap between crankshaft position
(CKP) sensor and teeth of crankshaft pulley.

Specification
0.5—1.5 mm {0.02—0.05 in}

Is gap within specifications?
Check spark plug conditions.

Is spark plug wet, converted with carbon or
grayish white?

Remove PCV valve and shake PCV valve.
Does PCV valve rattle?

Check that throttle lever is resting on throttle
valve stop screw and/or throttle valve orifice
plug.

Is lever in correct position?

Are there restrictions in exhaust system?

Install fuel gauge between fuel filter and fuel
distributor. Connect NGS tester to DLC.
Select “ALL ON" in OUTPUT TEST MODE
and press start.

No

Yes

No

Yes

No

Yes

No

Yes
No

Yes

No

Yes
No
Yes

No

Is fuel line pressure correct with ignition switch

ON?

Fuel line pressure
260—310kPa
{2.6—3.2 kgficm2, 37—46 psi}

ACTION

Go to traction control system diagnosis.
1tr04-01 ANTILOCK BRAKE SYSTEM AND
TRACTION CONTROL SYSTEM ON-BOARD
DIAGNOSIS

Go to next step.

Go to flowchart 17 for “COOLING SYSTEM CONCERNS
OVERHEATING”.

Go to next step.

Go to next step.

RPM PID:

Check crankshaft position (CKP) sensor and related
harness; such as vibration, intermittent open/short circuit.
VPWR PID:

Check for open circuit intermittently.

MAF PID:

Check for open circuit of mass air flow sensor and related
wire harness intermittently.

TP V PID:

Check if output signal from throttle sensor changes
smoothly.

VSS PID:

Check for open circuit of vehicle speed sensor and related
wire harness intermittently.

Go to next step.
Replace malfunctioning part.

Go to next step.

Adjust CKP sensor.

If spark plug is wet or converted with carbon, check for
fuel leak from fuel injector.

If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.
Replace PCV valve.

Go to next step.
Adjust as necessary.

Check exhaust system.
Go to next step.
Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.
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STEP INSPECTION ACTION

13  Visually check for fuel leakage at fuel injector Yes Go to next step.
O-ring, pressure regulator, and fuel line.
Service as necessary.
Does fuel line pressure hold after ignition

switch is turned off? No Check pressure regulator diaphragm condition.
If condition is okay, check fuel injector.
Fuel line pressure If condition is not okay, replace pressure regulator.

More than 150 kPa
{1.5 kgf/cm2, 21 psi} for 5 minutes

14  Note Yes Go to next step.
* Following test is for engine stalling with A/C
on concern. If other symptom exists, go to

next step.
No Check follows:
Connect pressure gauge to A/C low and high « Refrigerant charging amount.
pressure side lines. « A/C pressure switches.
Turn A/C on and measure low side and high « Condenser fan operation.
side pressure. « AIC relay.
Are pressure within specifications?
d-07-10 REFRIGERANT PRESSURE
CHECK
15 Note Yes Go to next step.
* Following test is performed for symptom
with cruise control ON. If other symptoms
exist, go to next step.
No Repair or replace.
Check cruise control system.
Is cruise control system okay?
16  Disconnect vacuum hose between purge Yes Check if purge solenoid valve sticks to open mechanically.
solenoid valve and intake manifold from purge Check evaporative emission control system.

solenoid valve side.

Plug opening end of vacuum hose.

Drive vehicle. No Go to next step.
Does engine condition improve?

17  Verify VRIS operation. Yes Go to next step.

Is VRIS operation okay? No Check follows:

* Wrong connection of VRIS connectors.

« Wrong routing of vacuum hoses.

¢ Vacuum leaks from vacuum hoses.

¢ VRIS actuator No.1 or No.2 stuck to open or close.

18  Visually inspect camshaft position (CMP) Yes Go to next step.

sensor and tooth of camshatft. o

Is CMP sensor and tooth of camshaft okay? No Replace malfunctioning part.
19 Is engine compression correct? Yes Check following:
W 01-10B COMPRESSION INSPECTION « Valve timing.
[KL] « Intermal transaxle (ATX only).

¢ Clutch (MTX only).

No Check for cause.

20  Verify test results. If okay, return to diagnostic index to service any additional symptoms.

01-01B-150



TROUBLESHOOTING [ENGINE CONTROL KL]

n LACK/LOSS OF POWER - ACCELERATION/CRUISE

DESCRIPTION Performance poor under load (i.e., power down when climbing hills)

* Improper A/C system operation

« Air leak from intake air system parts

« EGR valve malfunction

« Erratic signal from crankshaft position sensor

¢ Vacuum leaks

» Spark leak from hightension leads

* PCV valve malfunction

» Restriction in exhaust system

* Inadequate fuel pressure

* Fuel leak from injector

* Intermittent open or short of mass air flow sensor, throttle position sensor and vehicle speed sensor
» Automatic transaxle malfunction

« Improper VRIS operations

» Erratic signal or no signal from camshaft position sensor
» Purge solenoid valve malfunction

» Brake dragging

¢ Low engine compression

POSSIBLE « Poor fuel quality

STEP

CAUSE « Air cleaner restriction
« Improper valve timing due to timing belt jump
« Intermittent open/short in fuel pump circuit
¢ Fuel pump mechanical malfunction
¢ Fuel injector clogged
¢ Clutch slippage

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
rr 01-14 BEFORE REPAIR PROCEDURE
0- 01-14 AFTER REPAIR PROCEDURE

INSPECTION ACTION

Verify following: Yes Go to next step.
* Vacuum connection.
« Air cleaner element.
¢ No air leaks from intake air system.
« No restriction of intake air system.
« Proper sealing of intake manifold and
Components attached to intake manifold: No Service as necessary and repeat Step 1.
such as EGR valve, IAC control.
¢ Fuel quality:
« Proper octane, contamination,
winter/summer blend.
Are all items okay?

Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.

If engine stall condition exists, retrieve

continuos memory and KOEO DTCs. No Go to next step.

Are there any DTCs displayed?

Verify DTC of traction control system. Yes Go to traction control diagnosis.
Is diagnostic trouble code displayed? d-04-01 ANTILOCK BRAKE SYSTEM AND
TRACTION CONTROL SYSTEM ON-BOARD
DIAGNOSIS
No Go to next step.
Is engine overheating? Yes Go to flowchart 17 for “COOLING SYSTEM CONCERNS

OVERHEATING”.
No Go to next step.
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STEP

10

12

13

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Connect NGS tester to data link connector.
Access RPM PID, MAF PID, TP V PID, and
VSS PID.
Drive vehicle with monitoring PIDs.
¢ PRM PID: Engine speed
* MAF PID
0- 01-40B MASS AIR FLOW SENSOR
INSPECTION [KL]
« TP VPID
0- 01-40B THROTTLE POSITION
SENSOR INSPECTION [KL]
*« VSS PID
tr05-17B VEHICLE SPEED SENSOR
INSPECTION [GF4A-EL]
Are PIDs within specification?

Visually inspect crankshaft position (CKP)
sensor and teeth of crankshaft pulley.

Is CKP sensor and teeth of crankshaft pulley
okay?

Measure gap between crankshaft position
(CKP) sensor and teeth of crankshaft pulley.

Specification
0.5—1.5 mm {0.02—0.05 In}

Is gap within specifications?

Check spark plug conditions.
Is spark plug wet, converted with carbon or
grayish white?

Remove and shake PCV valve.
Does PCV valve rattle?

Are there restrictions in exhaust system?

Install fuel gauge between fuel filter and fuel
distributor. Connect NGS testerto DLC.

In OUTPUT TEST MODE select “ALL ON”
and press start.

Is fuel line pressure correct with ignition switch
ON?

Fuel line pressure

260—310kPa
{2.6—3.2 kgf/cm2, 37—46 psi>
Note

« Following test is for engine stalling concern
with A/C on concern. If other symptom
exists, go to next step.

Connect pressure gauge to A/C low and high
side pressure lines.
Turn A/C on and measure low side and high
side pressure.
Are pressures within specifications?
d-07-10 REFIGERANT PRESSURE
CHECK

Check for A/C cut off operation.
Does A/C cut off work properly?

Yes

No

Yes

No

Yes

No

Yes

No

Yes
No
Yes
No

Yes

No

Yes

No

Yes
No

ACTION

Go to next step.

RPM PID:

Check CKP sensor and related harness for vibration
and/or intermittent open/short circuit.

MAF PID:

Check for intermittent open circuit of mass air flow sensor
and related wire harness.

TP V PID:

Check if TP sensor output increases smoothly.

VSS PID:

Check for intermittent open circuit of vehicle speed sensor
and related wire harness.

Go to next step.
Replace malfunctioning part.

Go to next step.

Adjust CKP sensor.

If spark plug is wet or converted with carbon, check for
fuel leak from fuel injector.

If spark plug is grayish white, check for clogged fuel
injector.

Install spark plugs on original cylinders.
Go to next step.

Go to next step.
Replace PCV valve.
Check exhaust system.
Go to next step.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check follows:

« Refrigerant charging amount.
« A/C pressure switches.

« Additional fan operation.

* A/C relay.

Go to next step.
Check A/C cut off system.
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STEP
14

15

16

17

18

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Disconnect vacuum hose between purge
solenoid valve and intake manifold from purge
solenoid valve side.

Plug opening end of vacuum hose.

Drive vehicle.

Does engine condition improve?

Verify VRIS operation.
Is VRIS operation okay?

Visually inspect camshaft position (CMP)
sensor and tooth of camshaft.
Is CMP sensor and tooth of camshaft okay?

Is engine compression correct?
01-1 OB COMPRESSION INSPECTION
[KL]

Yes

No

Yes
No

Yes
No

Yes

No

ACTION

Check if purge solenoid valve sticks to open mechanically.
Check evaporative emission control system.

Go to next step.

Go to next step.

Check follows:

* Wrong connection of VRIS solenoid valves connectors.
« Wrong routing of vacuum hoses.

¢ Vacuum leaks from vacuum hoses.

¢ VRIS actuator No.1 or No.2 stuck to open or close.

Go to next step.
Replace malfunctioning part.

Check following:

* Valve timing.

« Internal transaxle component (ATX only).
¢ Clutch (MTX only).

« Brake system for dragging.

Check for cause.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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12 KNOCKING/PINGING - ACCELERATION/CRUISE

Sound produced when air/fuel mixture is ignited by something other than spark plug (i.e., hot spot in

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.

ACTION

Go to next step.

Inspect cooling system for cause of overheating.

Go to appropriate DTC test.
Go to next step.

Go to next step.
Check for cause.
Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Check ignition timing.

DESCRIPTION combustion chamber)
» Engine overheating due to cooling system malfunction
« Inadequate engine compression
« Inadequate fuel pressure
* Knock sensor and related circuit malfunction
Warning
POSSIBLE following warnings before performing fuel system service:
CAUSE *
sparks and flames away from fuel.
o01l-14 BEFORE REPAIR PROCEDURE
a-01-14 AFTER REPAIR PROCEDURE
STEP INSPECTION
1 Connect NGS tester to DLC. Yes
Arrocc POT PL™)
Verify ECT PID is less than 116 *C {240.8 °F}
during driving. No
Is ECT PID less than specification?
2 Retrieve and record any continuous memory, Yes
KOEO and KOER DTCs.
Are there any DTCs displayed? No
3 Is engine compression correct? Yes
No
4 Install fuel pressure gauge between fuel filter Yes
and fuel distributor. No
Start engine and run at idle.
Measure fuel line pressure at idle.
Is fuel line pressure correct at idle?
Fuel line pressure
210-260 kPa
{2.1—2.6 kgf/cm2, 30—37 psi}
5 Measure resistance between knock sensor Yes
terminal and knock sensor body.
Specification
No

Approx. 560 kfi [20 °C {68 *F}]

Is resistance okay?

Replace knock sensor.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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13 POOR FUEL ECONOMY
DESCRIPTION Fuel economy unsatisfactory

« Contaminated air cleaner element
« Improper transmission fluid level

« Poor fuel quality

« Improper coolant level

¢ Spark plug malfunction

« Brake dragging

« Contaminated mass airflow sensor
« Exhaust system clogged

« Engine cooling system malfunction
« Weak spark

« Erratic or no signal from camshaft position sensor
¢ Inadequate fuel pressure

* PCV valve malfunction

POSSIBLE . . .
CAUSE ¢ Improper vaIv_e timing due t_o timing belt skip out
* Improper engine compression
Warning
Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read
following warnings before performing fuel system service:
« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.
« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and "AFTER REPAIR PROCEDURE” described in this manual.
cr 01-14 BEFORE REPAIR PROCEDURE
cr 01-14 AFTER REPAIR PROCEDURE
STEP INSPECTION ACTION
1 Check following: Yes Go to next step.

« Contaminated air cleaner element.
¢ Transmission fluid level.

* Fuel quality.

« Coolant level.

Are all items okay?

No Service as necessary.
Repeat step 1.

2 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.
Are there any DTCs displayed? No Go to next step.

3 Connect NGS tester to DLC. Yes Go to next step.

Access ECT PID.
Drive vehicle while monitoring PID.

« ECT PID
tr01-40B ENGINE COOLANT No Check for coolant leak, cooling fan and condenser fan
TEMPERATURE SENSOR operations or thermostat operation.

INSPECTION [KL]
Is PID within specification?

4 Is strong blue spark visible at each Yes Check follows:
disconnected high-tension lead while cranking ¢ Spark plug(s) malfunction.
engine? *« CMP sensor improperly installed.

« Trigger wheel damage on camshatft.

¢ Open or short circuit on CMP sensor.

¢ Open or short circuit between CMP sensor and PCM.
Repair or replace malfunctioning part.

If okay, go to next step.

No Check follows:
* High-tension leads.
« Ignition coil and connector.
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STEP

10

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION ACTION

Install fuel pressure gauge between fuel filter Yes Go to next step.
and fuel distributor.

Start engine and run at idle.
Measure fuel line pressure at idle.
Is fuel line pressure correct at idle?

No Zero or low:
Check fuel pump circuit.
Check for open fuel pump relief valve.
Check for fuel leak inside pressure regulator.

Fuel line pressure Check for clogged main fuel line.

210—260 kPa High: _
{2.1—2.6 kgflcm2, 30—37 psi} Check pressure regulator for high pressure cause.
' Check for clogged fuel return line.
Remove and shake PCV valve. Yes Go to next step.

5
Does PCV valve rattle~ No Replace PCV valve.

Is there restriction in exhaust system? Yes Check exhaust system.
No Go to next step.
Is brake system functioning properly? Yes Go to next step.
No Check for cause.
Check for contaminated MAF sensor. Yes Replace mass air flow sensor.
Is there any contamination? No Go to next step.
Is engine compression correct? Yes Check for valve timing.
s+ 01-10B COMPRESSION INSPECTION
[KL] No Check for cause.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.

14 EMISSION COMPLIANCE

DESCRIPTION Emission compliance test is failed

« Vacuum lines leaks or blockage

¢ Spark plug malfunction

« Erratic or no signal from camshaft position sensor
« PCV valve malfunction or incorrect valve installation
« Exhaust system clogged

« Charcoal canister damage

* Improper engine compression

¢ Cooling system malfunction

« Leaks from intake manifold

« Inadequate fuel pressure

* EGR valve malfunction

* Fuel tank ventilation system malfunction

POSSIBLE « Excessive carbon build up in combustion chamber
CAUSE « Improper valve timing
Warning

STEP
1

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

¢ Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also Irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.

.« 01-14 BEFORE REPAIR PROCEDURE
<+ 01-14 AFTER REPAIR PROCEDURE

INSPECTION ACTION

Check following: Yes Go to next step.
« Vacuum lines for leaks or blockage.

» Electrical connections.

« Proper maintenance schedule followed.

« Intake air system and air cleaner element No Service as necessary.
concerns; such as obstructions, leaks or Repeat step 1
dirty.

Are all items okay?
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STEP INSPECTION ACTION
2 Retrieve and record any continuous memory, Yes Diagnostic trouble code displayed.
KOEO and KOER DTCs. Go to appropriate DTC test.

Are there any DTCs displayed? No Go to next step.
3 Is any other drivability concern present? Yes Go to appropriate flow chart.
No Go to next step.
4 Connect NGS tester to DLC. Yes Go to next step.
Access ECT PID.
Warm-up engine and run it at idle.
Verify ECT PID is correct.
« ECT PID .
iy 01-40B ENGINE COOLANT No Check cooling system.
TEMPERATURE SENSOR
INSPECTION [KL]
Is ECT PID correct?
5 Is strong blue spark visible at each Yes Check following:
disconnected high-tension lead while cranking ¢ Spark plug(s) malfunction.
engine? < CMP sensor improperly installated.

« Damage of trigger wheel on camshaft.

« Open or short circuit on CMP sensor.

¢ Open or short circuit between CMP sensor and PCM.
Repair or replace malfunctioning part.

If okay, go to next step.

No Check following:
« Hightension leads.
« Ignition coil and connector.

6 Install fuel pressure gauge between fuel filter Yes Go to next step.
and fuel distributor.
Start engine and run it at idle.
Measure fuel line pressure at idle.
Is fuel line pressure correct at idle?

No Zero or low:
Check fuel pump circuit.
Check for open fuel pump relief valve.
Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.
High:
Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Fuel line pressure
210—260 kPa
{2.1—2.6 kgf/cm2, 30—37 psi>

7 Does fuel line pressure remain at specification Yes Go to next step.
for 60 seconds when ignition switch is turned
ON?
Fuel line pressure No Check pressure regulator for high pressure cause.
210—260 kPa

(2.1—2.6 kgf/icm2, 30— 37 psi}

8 Remove and shake PCV valve. Yes Go to next step.

Does PCV valve rattle? No Replace PCV valve.

9 Check for fuel saturation inside charcoal Yes Replace charcoal canister.
canister.
Is excess amount of liquid fuel present in No Check fuel tank vent system.
canister? Go to next step.
10 Isthere restriction in exhaust system? Yes Check exhaust system.
No Go to next step.
11 Check engine condition while tapping EGR Yes Replace EGR valve.
valve housing. Does engine condition
improve? No Go to next step.

12  Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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DESCRIPTION

POSSIBLE .
CAUSE .

TROUBLESHOOTING [ENGINE CONTROL KL]

15 MIL NEVER ON

¢ MIL burned out
¢ Blown fuse

Malfunction indicator light never on

Open circuit between battery to PCM
Open between ground and PCM

« Open or short to power between MIL and PCM

« Open printed circuit on instrument cluster

STEP INSPECTION
1 Is ROOM fuse burnt? Yes
No
2 Connect NGS tester to DLC. Yes
Access MIL PID.
Turn ignition switch ON. No
Does MIL PID read ON?
3 Is there correct voltage at MIL fuse? Yes
Specification No
More than 10.5 V
4 Remove MIL bulb. Yes
Is voltage correct on positive side of MIL bulb
socket?
No
Specification
More than 10.5 V
5 Apply 12 volts and ground to MIL light bulb. Yes
Does MIL illuminate?
No
16 HIGH OIL CONSUMPTION/LEAKS
DESCRIPTION Oil consumption excessive
« PCV valve malfunction
POSSIBLE « Improper engine oil viscosity
CAUSE * Improper dipstick
« Engine internal part malfunction
STEP INSPECTION
1 Remove PCV valve and shake PCV valve. Yes
Does PCV valve rattle?
No
2 Check following: Yes
» External leaks.
* Proper dipstick.
» Proper engine oil viscosity. No

Are all items okay?

ACTION
Repair wiring harness and replace fuse.
Go to next step.

Go to next step.

Check for open circuit between PCM and battery or
ground.

Go to next step.

Repair open in wiring harness between fuse block and
ignition switch.

Go to next step.

Repair open circuit in wiring harness between fuse block
and MIL bulb socket.

Check for open circuit between MIL and PCM.
If wire harness is okay, replace PCM.

Replace MIL bulb.

ACTION
Go to next step.
Replace PCV valve.

Check internal engine parts such as valves, valve guides,
valve stem seals, cylinder head drain passage, piston
rings.

Service as necessary.
Repeat step 2.
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DESCRIPTION

PgiilsBIIE‘E ¢ Drive belt damage
« Blown fuses
« Excessive pressure of A/C system
* Fans reverse rotation
¢ Thermostat malfunction
« Condenser fan inoperative
* Main cooling fan inoperative
« Improper tension of drive belt
STEP INSPECTION
1 Check following:

TROUBLESHOOTING [ENGINE CONTROL KL]

17 COOLING SYSTEM CONCERNS OVERHEATING

« Improper coolant level
« Coolant leaks

« Improper water/anti-freeze mixture

¢ Poor radiator condition
« Radiator hoses damage

« Improper or damaged radiator cap
* Malfunction of coolant overflow system parts

* Engine coolant level.

* Coolant leaks.

« Water and anti-freeze mixture.

« Radiator condition.

« Collapsed or restricted radiator hoses.
« Radiator pressure cap.

¢ Overflow system.

« Fan rotational direction.

¢ Fuses.

Are all items okay?

Cool down engine.

Turned A/C switch OFF.

Connect NGS tester to DLC.

Access ECT V PID.

Start engine and record ECT voltage reading
every 60 seconds.

Note

< When ECT voltage reverses direction trend
or changes slightly (0.03 volt or less),
thermostat has opened.

Is thermostat opening voltage okay?

Thermostat opening voltage
Approx. 0.6—0.9 V

Retrieve and record any continuous memory,
KOEO and KOER DTCs.
Are there any DTCs displayed?

Start engine and run it at idle.
Turn A/C switch on.
Does A/C compressor engage?

Connect NGS tester to DLC.
Access ACCS PID on NGS tester.
Start engine and run it at idle.
Turn A/C switch on.

Does ACCS PID indicate ON?

Yes

No

Yes

No

Yes
No

Yes
No

Yes
No

Engine runs at higher than normal temperature/Overheats

ACTION

Go to next step.

Service as necessary.
Repeat step 1.

Engine coolant temperature and thermostat are okay.
Go to next step.

Remove thermostat from engine and verify operation.

If temperature gauge on instrument cluster indicates
normal operation but ECT V is not same as temperature
gauge reading, check engine coolant temperature sensor.
If temperature gauge on instrument cluster indicated
overheating but ECT V is normal, check temperature
gauge and heat gauge unit.

Go to appropriate DTC test.

Go to next step.

Go to step 6.

Check following and repair or replace as necessary:

Refrigerant charging amount.

Open circuit between A/C magnet clutch and PCM.
Seized A/C magnet clutch.

A/C magnet clutch malfunction.

If all items are okay, go to next step.

Go to next step.

Check follows:

AIC pressure switch(es) operation.

A/C switch stuck open.

Open or short circuit between A/C pressure switch and
PCM.
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ACTION
Go to next step.

If condenser fan does not operate, check following:
Condenser fan relay stuck to open.

Condenser fan motor malfunction.

Condenser fan motor ground open.

Open circuit between condenser fan motor and relay.
Open circuit between condenser fan relay and PCM.
Open battery power circuit for condenser fan relay.

If cooling fan motor does not operate, check
following:

Cooling fan relay stuck to open.

Cooling fan motor malfunction.

Cooling fan motor ground open.

Open circuit between cooling fan motor and relay.
Open circuit between cooling fan relay and PCM.
Open battery power circuit for cooing fan relay.

Go to next step.

Replace drive belt.

Check and service heater unit for leaks.
Go to next step.

Replace malfunctioning part.

Inspect engine block for leaks or blockage.

ACTION
Check A/C and heater system.
Go to next step.
Go to flowchart 8 for “FAST IDLE/RUNS ON”.
Go to next step.

Check condenser fan and cooling fan operation.

If both or either fan operate abnormally, check follows:

» Cooling fan relay stuck to close.

» Condenser fan relay stuck to close.

* Short to ground between cooling fan relay and PCM.

« Shortto ground between condenser fan relay and
PCM.

» Circuit between cooling fan relay and fan motor shorts
to battery supply line.

» Circuit between condenser fan relay and fan motor
shorts to battery supply line.

Remove thermostat from engine and verify thermostat
operation.

If temperature gauge on instrument cluster indicates
normal range but ECT V is not same as temperature
gauge reading, check ECT sensor.

If temperature gauge on instrument cluster indicates cold
range but ECT signal voltage is normal, check
temperature gauge and heat gauge unit.

STEP INSPECTION
6 Start engine and run it at idle speed. Yes
Turn A/C switch on.
. . No
Do condenser fan and main cooling fan
operate?
7 Is drive belt okay? Yes
No
8 Are there any leaks around heater unit in Yes
passenger compartment? No
9 Are there any leaks at coolant hoses and/or Yes
radiator?
No
10  Verify test results. If okay, return to diagnostic index to service any additional symptoms.
18 COOLING SYSTEM CONCERNS RUNS COLD
DESCRIPTION Engine takes excessive period for reaching normal operating temperature
POSSIBLE Thermogtat malfunf:tlon
« Malfunction of cooling fan system
CAUSE .
« Malfunction of condenser fan system
STEP INSPECTION
1 Is customer’s any complaint “Lack of Yes
passenger compartment heat”? No
2 Does engine speed continue at fast idle? Yes
No
3 Connect NGS tester to data link connector. Yes
Access ECT V PID.
Start engine and record ECT signal voltage
reading every 60 seconds.
Note
< When ECT signal voltage reverses
direction trend or changes slightly (0.03 volt
or less), thermostat has opened.
Is thermostat opening voltage okay?
Thermostat opening voltage No
Approx. 0.6—0.9 V
4 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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19 EXHAUST SMOKE
DESCRIPTION Blue, black, or white smoke from exhaust system

@ Blue smoke (Burning oil)

* PCV valve malfunction

« Internal engine oil leaks

(D White smoke (Water in combustion)

¢ Malfunction of cooling system (coolant loss)
« Internal engine coolant leaks

(3) Black smoke (Rich fuel mixture)

« Air cleaner restricted

¢ Fuel return line restricted

« Improper engine compression

¢ Ignition system malfunction

« Intake air system collapsed or restricted

POSSIBLE « Excessive fuel pressure
CAUSE * Fuel injector fuel leaks
Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE" and "AFTER REPAIR PROCEDURE” described in this manual.
cr 01-14 BEFORE REPAIR PROCEDURE
w 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 What color is smoke coming from exhaust Blue Burning oil Indicated.
system? Go to next step.
White ~ Water in combustion indicated.
Go to step 3.
Black Rich fuel mixture indicated.
Go to step 4.
2 Remove and shake PCV valve. Yes Check following:
Does PCV valve rattle? « Damaged valve guide, stems or valve seals.

« Blocked oil drain passage in cylinder head.

¢ Piston rings for not seated, seized or worn.

« Damaged cylinder bore.

If other driveabillty symptoms are present, return to
diagnostic index to service any additional symptoms.

No Replace PCV valve.

3 Does cooling system hold pressure? Yes Check following:
* Cylinder head gasket leaks.
* Intake manifold gasket leaks.
» Engine block cracked or porous.
If other driveability symptoms are present, return to
diagnostic index to service any additional symptoms.

No Check for cause.
4 Check following: Yes Go to next step.
« Air cleaner for restriction.
¢ Collapsed or restricted intake air system. .
. Restricted fuel return line. No Service as necessary. Repeat step 5.
Are all items okay?
5 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.
Are there any DTCs displayed? No Go to next step.
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STEP

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Install fuel pressure gauge between fuel filter
and fuel distributor.

Start engine and run it at idle.

Measure fuel line pressure at idle.

Is fuel line pressure correct at idle?

Fuel line pressure
210—260 kPa
{2.1—2.6 kgf/lcm2, 30—37 psi}

Does fuel line pressure remain at specification
for 60 seconds when ignition switch is turned
ON?

Fuel line pressure
210—260 kPa
{2.1—2.6 kgf/cm2, 30—37 psi}

Is strong blue spark visible at each
disconnected high-tension lead while cranking
engine?

Yes
No

Yes

No

Yes

No

ACTION
Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator for high pressure cause.

Check spark plug(s) and CMP sensor.

Check following:
« High-tension leads.
« Ignition coil and connector.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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20 FUEL ODOR (IN ENGINE COMPARTMENT)

DESCRIPTION Gasoline fuel smell or visible leaks

« Excessive fuel pressure

¢ Fuel tank vent system blockage
« Purge solenoid valve malfunction
* Charcoal canister malfunction

Warning
Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read
POSSIBLE following warnings before performing fuel system service:
CAUSE « Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep

STEP

sparks and flames away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
tro01-14 BEFORE REPAIR PROCEDURE
tro01-14 AFTER REPAIR PROCEDURE

INSPECTION ACTION

Visually check for fuel leakage at fuel injector Yes Go to next step.

O-ring, pressure regulator and fuel line.

Senl/ice as necessary.

Install fuel pressure gauge between fuel filter

and fuel delivery pipe.

Start engine and run at idle.

Does fuel line pressure remain at specification .

for 60 seconds when ignition switch is turned No Check pressure regulator for high pressure cause.

ON and OFF?

Fuel line pressure
More than 150 kPa
{1.5 kgficm2, 21 psi}

Check for blockage/restriction or open Yes Replace vacuum hose.
between engine vacuum port and charcoal
canister.
Check for blockage in fuel tank vent system. No Go to next step.
Is fault indicated?
Check purge solenoid valve. Yes Go to next step.
i i ? .
Is solenoid operating properly? No Replace purge solenoid valve.
Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEhO and KODE'II'QCDL(':S.I d? No Check charcoal canister for fuel saturation.
fe there any S displayed: If excess amount of liquid fuel present, replace charcoal
canister.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL KL]

2 ENGINE NOISE

©+ 0

e~

Engine noise from under hood

Squeal, click or chirp noise
Improper engine oil level
Improper drive belt tension
Rattle sound noise

Loose parts

D Hiss sound noise

Vacuum leaks

POSSIBLE * Loose spark plug
CAUSE e Air leaks from intake air system
© Rumble or grind noise
* Improper drive belt tensoion
© Rap or roar sound noise
* Exhaust system loose
© Other noise
« Camshaft friction gear noise
¢ MLA noise
STEP INSPECTION ACTION
1 Is squeal, click or chirp sound present? Yes Check following:
« Engine oil level.
« Drive belts.
No Go to next step.
2 Is rumble or grind sound present? Yes Check drive belt.
No Go to next step.
3 Is rattle sound present? Yes Check location of rattle for loose parts.
No Go to next step.
4 Is hiss sound present? Yes Check following:
* Vacuum leaks.
¢ Spark plug loose.
¢ Intake air system leaks.
No Go to next step.
5 Is rap or roar sound present? Yes Check exhaust system for loose parts.
No Go to next step.
6 Is knock sound present? Yes Go to flow chart 12 for "KNOCKING/PINGING".
No If noise comes from engine internal, check for friction gear
or MLA noise.
7 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
22 VIBRATION CONCERNS (ENGINE)
DESCRIPTION  Vibration from under hood or driveline
POSSIBLE « Loose attaching bolts or worn parts
CAUSE « Components malfunctioning such as worn parts
STEP INSPECTION ACTION
1 Check following components for loose Yes Check following systems:
attaching bolts or worn parts: « Wheels.
« Cooling fan. « Transaxle.
 Drive belt and pulleys. » Driveline.
¢ Engine mounts. ¢ Suspension.
i ?
All items okay No Readjust or retighten engine mount installation position.
Service as necessary for other parts.
2 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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TROUBLESHOOTING [ENGINE CONTROL KL]

23 A/C DOES NOT WORK

« Improper refrigerant charging amount

¢ Open A/C magnet clutch

« Poor ground of A/C magnet clutch

« A/C relay stuck to open
« Power steering stuck to short

A/C compressor magnetic clutch does not engage when A/C is turned on

* Open circuit between A/C switch and PCM through both A/C pressure switches
« Short to ground circuit between power steering pressure switch and PCM

ACTION
Go to appropriate DTC test.

Go to next step.

Short to ground.
Repair or replace wire harness.

Check for short to ground at power steering pressure
switch.

If switch is okay, go to next step.

If short exists, replace switch.

Check for ground condition of A/C compressor magnet
clutch.

If ground condition is okay, check for open circuit of
magnet clutch.

Go to next step.

Check A/C high pressure switch and low pressure switch
operation.

Replace malfunctioning switch.

If both switches okay, Go to next step.

Check following(s):

¢ A/C switch stuck to open.

« Open circuit among both A/C pressure switches and
PCM.

* Open circuit of blower motor fan switch and resister (if
blower motor does not operate).

Check for stuck to open A/C relay.
Replace as necessary.

Check follows and repair or replace as necessary:
« Refrigerant charging amount.
¢ Seized A/C compressor.

POSSIBLE
CAUSE
e AJ/C low pressure switch stuck to open
« Open circuit between A/C relay and A/C magnet clutch
« A/C high pressure switch stuck open
« A/C compressor seized
STEP INSPECTION
1 Retrieve and record any continuous memory, Yes
KOEO and KOER.
Are there any DTCs displayed? No
2 Disconnect power steering pressure switch Yes
connector.
Is there continuity between connector terminal No
and ground?
3 Disconnect A/C compressor connector. Yes
Start engine and turn A/C switch on.
Is there correct voltage at terminal of A/C
compressor magnet clutch connector?
Specification No
More than 10.5V
4 Disconnect A/C low pressure switch and A/C Yes
high pressure switch connectors.
Connect jumper between terminals of harness
connectors.
Connect NGS tester to DLC. No
Access ACCS PID on NGS tester.
Turn ignition switch ON.
Turn A/C switch on and set blower fan at any
speed.
Does ACCS PID read ON?
5 Remove jumper wires from switch connectors. Yes
Reconnect connectors to both switches.
Start engine and turn A/C switch on. No
Verify fans operation.
Do both fans operate?
6

Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL KL]

24 A/C ALWAYS ON/A/C COMPRESSOR RUNS CONTINUOUSLY

A/C compressor magnetic clutch does not disengage

» Short to ground between A/C switch and PCM through

POSSIBLE
CAUSE Stuck engagement
* A/C relay stuck to close
STEP INSPECTION
1 Retrieve and record any continuous memory,

KOEO and KOER DTCs.
Are there any DTCs displayed?

Start engine and run it at idle.

Turn A/C switch on.

Remove A/C relay.

Does A/C magnet clutch disengage?

Connect NGS tester to DLC.

Access ACCS PID on NGS tester.

Start engine and turn A/C switch on.
Read ACCS PID while disconnecting high
pressure switch connector.

Note

« ACCS PID should read OFF when
disconnecting connector. If ACCS PID
reading remains ON, short to ground circuit
may be present.

Does ACCS PID reading remain on?

Reconnect high pressure switch connector.
Read ACCS PID while disconnecting low
pressure switch connector.

Note

« ACCS PID should read OFF when
disconnecting connector. If ACCS PID
reading remains ON, short to ground circuit
may be present.

Does ACCS PID reading remain on?

Reconnect low pressure switch connector.
Read ACCS PID while turning off A/C switch.

Note

¢« ACCS PID should read OFF when turning
A/C switch OFF. If ACCS PID reading
remains ON, short to ground circuit may be
present.

Does ACCS PID reading remain on?

Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

Short to ground circuit between A/C relay and PCM
* A/C relay to magnet clutch circuit shorts to battery power

ACTION
Go to appropriate DTC test.

Go to next step.

Check following:

AIC relay stuck closed.

Short to ground circuit between A/C relay and PCM.
If both items okay, go to next step.

Check if circuit between A/C relay and magnet clutch
shorts to battery power circuit.
If circuit is okay, check for stuck to engage magnet clutch.

Check for short to ground circuit between high pressure
switch and PCM.

Go to next step.

Check for short to ground circuit between low pressure
switch and high pressure switch.

Go to next step.

Check for short to ground circuit between low pressure
switch and A/C switch.

Check for A/C switch stuck closed.

Verify test results. If okay, return to diagnostic index to service any additional symptoms.

01-01B-166



TROUBLESHOOTING [ENGINE CONTROL KL]

25 A/C DOES NOT CUT OFF UNDER WIDE OPEN THROTTLE CONDITIONS
DESCRIPTION  A/C compressor magnetic clutch does not disengage under wide open throttle

Throttle position (TP) sensor malfunction
« Throttle position (TP) sensor misadjustment
« Throttle position (TP) sensor loosely installed

POSSIBLE
CAUSE

STEP INSPECTION ACTION

1 Does A/C turn off when A/C switch is turned Yes Go to next step.

off? No Go to flowchart 24 for “A/IC ALWAYS ON/A/C
COMPRESSOR RUNS CONTINUOQUSLY".

2 Retrieve and record any continuous memory, Yes Go to appropriate DTC test.
KOEO and KOER DTCs.

Are there any DTCs displayed? No Check if TP sensor for proper adjustment.

Readjust TP sensor as necessary.

3 Verify test results. If okay, return to diagnostic index to service any additional symptoms.
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DESCRIPTION .

POSSIBLE
CAUSE .
sparks and flames away from fuel.
oy 01-14 BEFORE REPAIR PROCEDURE
EF01-14 AFTER REPAIR PROCEDURE
STEP INSPECTION
1 Are any drivability or exhaust smoke concern Yes
present? No
2 Check following: Yes
« Electrical connections.
« Vacuum lines. No
Are all items okay?
3 Retrieve and record any continuous memory, Yes
KOEO and KOER DTCs.
Are there any DTCs displayed? No
4 Install fuel pressure gauge between fuel filter Yes
and fuel delivery pipe. No
Start engine and run it at idle.
Is fuel line pressure correct at idle?
Fuel line pressure
210—260 kPa
{2.1—2.6 kgf/cm2, 30— 37 psi}
5 Does fuel line pressure remain at specification Yes
for 60 seconds when ignition switch is turned
ON?
Fuel line pressure No
210—260 kPa
{2.1—2.6 kgf/cm2, 30— 37 psi}
6 Check charcoal canister for fuel saturation. Yes
Is excess amount of liquid fuel present in No

TROUBLESHOOTING [ENGINE CONTROL KL]

26 EXHAUST SULPHUR SMELL

Rotten egg smell (sulphur) from exhaust

Note

Some slight sulphur smell may be normal. Catalyst with less than 8,000— 16,000 km {5,000 to 10,000

miles} mileage is likely to have sulphur smell concern due to highly active state of new catalysts.
Replacing catalyst if no problem is found may actually make symptom worse.

« Electrical connectors disconnected or poor connection
¢ Vacuum lines disconnected or improper connection

¢ Charcoal canister malfunction
« Improper fuel pressure

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

following warnings before performing fuel system service:
Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep

* Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE
REPAIR PROCEDURE" and “AFTER REPAIR PROCEDURE” described in this manual.

canister?

ACTION
Go to appropriate flow chart.
Go to next step.
Go to next step.

Service as necessary.
Repeat step 2.

Go to appropriate DTC test.
Go to next step.

Go to next step.

Zero or low:

Check fuel pump circuit.

Check for open fuel pump relief valve.

Check for fuel leak inside pressure regulator.
Check for clogged main fuel line.

High:

Check pressure regulator for high pressure cause.
Check for clogged fuel return line.

Go to next step.

Check pressure regulator for high pressure cause.

Replace charcoal canister.

Check fuel tank vent system.

If fuel tank vent system is okay:

Since sulphur content can vary In different fuels, suggest
trying different brand.

If fuel tank vent system is not okay:

Repair or replace malfunctioning part.
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DESCRIPTION

STEP
1

TROUBLESHOOTING [ENGINE CONTROL KL]

27 INTERMITTENT CONCERNS

INSPECTION

Talk to customer and fill out “Check Sheet.”
Review vehicle service history.

Does vehicle have number of previous repairs
and components replaced for certain No
symptom?

Yes

Key on, engine off. Yes
Connect NGS testerto DLC.

Access PIDs based on information from

Symptom Charts.

Lightly tap on component while viewing PID

values. Wiggle and pull each component wire

(Signal, Signal Return and constant voltage, if
applicable) at component.

Wiggle and pull each sensor wire (Signal,

Signal Return and constant voltage, if

applicable) from component back to PCM No
connector.

Look for abrupt changes in PID values.

Are any PID values out of range or suddenly

drop out and back into range?

Continue to monitor information from previous Yes
step.

Key on, engine running.

Lightly tap on component while viewing PID

values.

Also wiggle and pull each component wire

(Signal, Signal Return and constant voltage, if
applicable) from component back to PCM

connector.

Look for abrupt changes in PID values. No
Are any PID values out of range or suddenly

drop out and back into range?

Continue to monitor PIDs listed in previous Yes
step.

With engine still running, continue to

individually water soak wires and connectors

which are related to monitor items.

Look for abrupt changes in PID values or

engine running conditions.

Are any PID values out of range or suddenly

drop out and back into range or was there

noticeable engine misfire/stumble?

No

Continue to monitor information from previous
step.

Drive vehicle under “Check Sheet” condition.
Look for abrupt changes in PID values.

Are any PID values out of range or suddenly
drop out and back into range?

Yes

No

Symptom occurs randomly and is difficult to diagnose

ACTION
Go to next step.

Go to diagnostic chart for symptom.

Possible wiring or component problem.
Check each wire for corrosion, bent or loose terminals and
poor wire terminal crimps.
Service as necessary.
Otherwise, replace component.
Verify repair.

Go to next step.

Possible wiring or component problem.
Check each wire for corrosion, bent or loose terminals and
poor wire terminal crimps.
Service as necessary.
Otherwise, replace component.
Verify repair.

Go to next step.

Fault area is identified. If fault occurred while spraying on
component, replace part and verify repair. If unable to
verify, reinstall original part.

If fault occurred while spraying wiring, check each circuit
wire for corrosion, bent or loose terminals and poor wire
terminal crimps.

Service as necessary.

If fault occurred while spraying vacuum line.
Service as necessary.
Verify repair.

Go to next step.

Possible wiring or component problem.
Check each wire for corrosion, bent or loose terminals and
poor wire terminal crimps.
Service as necessary.
Otherwise, replace component.
Verify repair.

Reconfirm “Check Sheet” and reselect related PIDs.
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DESCRIPTION

TROUBLESHOOTING [ENGINE CONTROL KL]

29 FUEL REFILL ISSUES
Fuel tank does not refill smoothly

Clogged evaporative emission pipes
Non-return valve malfunction
Pressure regulator malfunction
Improper use of fuel gun

Inadequate fuel refilling speed

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE

ACTION
Go to appropriate DTC text.

« Improper use of fuel gun.
« Inadequate fuel refilling speed.
¢ Fuel tank pressure control valve.

If the non-return valve is installed improperly:
Reinstall the non-return valve to the proper position.
If the non-return valve does not operate properly:
Replace the non-return valve.

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read

Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep

and damage. Fuel can also irritate skin and eyes. To prevent this, always complete “BEFORE

ACTION
Go to appropriate DTC test.

« Fuel gun does not insert correctly.

POSSIBLE following warnings before performing fuel system service:
CAUSE * Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel.
« Fuel fine spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
REPAIR PROCEDURE” and “AFTER REPAIR PROCEDURE” described in this manual.
cr 01-14 BEFORE REPAIR PROCEDURE
tro01-14 AFTER REPAIR PROCEDURE
STEP INSPECTION
1 Retrieve and record any continuous memory, Yes
KOEO and KOER DTCs.
Are there any DTCs displayed? No Go to next step.
2 Remove fuel filler pipe. Yes Check follows:
Make sure that the non-return valve is
installed properly.
Inspect the non-return valve operation,
0- 01-14 NON-RETURN VALVE No
INSPECTION
Is the non-return valve okay?
30 FUEL REFILLING SHUT OFF ISSUES
DESCRIPTION Fuel refill does not shut off properly.
Clogged evaporative emission pipes
Non-return valve malfunction
Fuel shut off valve malfunction
Fuel gun malfunction
Fuel gun does not insert correctly
Warning
POSSIBLE following warnings before performing fuel system service:
CAUSE .
sparks and flames away from fuel.
« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death
REPAIR PROCEDURE” and "AFTER REPAIR PROCEDURE” described in this manual.
17 01-14 BEFORE REPAIR PROCEDURE
or 01-14 AFTER REPAIR PROCEDURE
STEP INSPECTION
1 Retrieve and record any continuous memory, Yes
KOEO and KOER DTCs.
Are there any DTC displayed? No Go to next step.
2 Remove fuel filer pipe. Yes Check as follows:
Make sure that the non-return valve is « Fuel gun malfunction.
installed properly.
Inspect the non-return valve operation, * Fuel shut off valve.
er 01-14 NON-RETURN VALVE No

INSPECTION
Is the non-return valve okay?

if the non-return valve is installed improperly:
Reinstall the non-return valve to the proper position.
If the non-return valve does not operate properly:
Replace the non-return valve.
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31 CONSTANT VOLTAGE
DESCRIPTION Incorrect constant voltage voltage
P(():i?JHSBIIE_E Constant voltage circuit malfunction
STEP INSPECTION ACTION
1 Was constant voltage greater than 6.0 volts Yes Go to step 15.
when measured in previous step? No Go to next step.
2 Key on, engine off. Yes Go to next step.
Is voltage across battery terminals greater
than 10.5 volts? No Inspect charging system.
3 Key on, engine off. Yes Go to next step.

Disconnect sensor where constant voltage

circuit check failed.

Measure voltage between battery positive

terminal and ground circuit at appropriate No Go to step 10.
sensor connector.

Is voltage greater than 10.5 volts and within

1.0 volt of battery voltage?

4 Note Yes Go to step 9.
¢ Purpose of this step is to determine if NGS
tester is able to communicate with PCM.

Key on, engine off. No Go to next step.
Attempt to access ECT PID.
Can ECT PID be accessed?

5 Key off. Yes Reconnect VRIS solenoid valve No.1 solenoid connector.
Disconnect TP sensor connector. Go to next step.
Disconnect VRIS solenoid valve No.1
connector.
Key on, engine off.
Measure voltage between power circuit at No Repair open power circuit.

VRIS solenoid valve No.1 solenoid connector
and battery negative terminal.
Is voltage greater than 10.5 volts?

6 Key OFF. Yes Replace EGR boost sensor.
Leave TP sensor disconnected.
Disconnect EGR boost sensor connector.
Key on, engine off.
Measure voltage between constant voltage No Go to step 7.
and ground circuits at TP sensor connector.
Is voltage between 4.0 and 6.0 volts?

7 Key OFF. Yes Go to next step.
Disconnect TP sensor connector.
Install breakout box. Leave PCM
disconnected.
Key on, engine off. No Repair open power circuit between PCM and main relay.
Measure voltage between test pin 71 and test
pin 77 at breakout box.
Is voltage greater than 10.5 volts?

8 Key OFF. Yes Replace PCM.
Leave TP sensor connector disconnected.
Disconnect NGS tester from DLC.
Measure resistance between test pin 90 and No Repair constant voltage circuit short to ground.
test pins 51/103 at breakout box.
Is resistance greater than 10,000 ohms?

9 Key off. Yes Replace PCM.
Disconnect sensor connector where constant
voltage circuit check failed.
Install breakout box. Leave PCM
disconnected. . o
Measure resistance between test pin 90 and No Repair open constant voltage circuit.
constant voltage circuit at appropriate sensor
connector.
Is resistance less than 5.0 ohms?
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STEP
10

12

13

14

15

TROUBLESHOOTING [ENGINE CONTROL KL]

INSPECTION

Note
» Purpose of this step is to determine if NGS
tester is able to communicate with PCM.

Key ON, engine off.
Attempt to access ECT PID.
Can ECT PID be accessed?

Are KOEO DTCs present for two or more
sensors connected to ground circuit?
Sensors connected to ground circuit:

EGR boost sensor, TP sensor, IAT sensor,
ECT sensor, FTP sensor, TR switch, H02S
(Front RH), HO2S (Front LH), H20S (Middle),
H20S (Rear), clutch switch, PSP switch, ATF
Temperature sensor.

Key OFF.

Disconnect NGS tester from DLC.
Disconnect sensor connector where constant
voltage circuit check failed.

Install breakout box. Leave PCM
disconnected.

Measure resistance between ground circuit at
appropriate sensor connector and test pin 91
at breakout box.

Is resistance less than 5.0 ohms?

Key OFF.

Disconnect NGS tester from DLC.

Install breakout box. Leave PCM
disconnected.

Measure resistance between battery negative
terminal and test pins 51/76/77/103 at
breakout box.

Is each resistance less than 5.0 ohms?

Key OFF.

Connect PCM to breakout box.

Measure resistance between test pin 91 and
test pins 51/76/77/103 at breakout box.

Is each resistance less than 5.0 ohms?

Key OFF.

Disconnect sensor connector where constant
voltage check failed.

Disconnect TP sensor, fuel tank pressure
sensor and EGR boost sensor connectors.
Disconnect PCM connector.

Key ON, engine off.

Measure voltage between constant voltage
circuit at TP sensor connector and battery
negative terminal.

Is voltage less than 0.5 volts?

ACTION
Yes Go to next step.
No Go to step 13.
Yes Go to next step.
No Repair open fround circuit to sensor where constant

voltage circuit check failed.

Yes Reconnect sensor connector.
Go to next step.

No Repair open ground circuit.

Yes Go to next step.

No Repair open ground circuit to ground.
Yes Ground circuits are okay.

No Replace PCM.

Yes Replace PCM.

No Repair constant voltage short to power in harness.
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ENGINE DIAGNOSTIC INSPECTION [KL]

Spark Plug Condition Check

Purpose

Checking spark plugs condition, can determine
whether problem is related to a specific cylinder
possibly all cylinders.

Spark plug condition
Specific plug is wet or converted with carbon
Specific plug looks grayish white
All plugs are wet or covered with carbon

All plugs look grayish white

1 Wet/carbon stuck on specific plug

[TROUBLESHOOTING HINTS]

© Spark-No spark visible or spark weak

©Air/fuel mixture-Excessive fuel injection volume
© Compression-No compression, low compression
Others

© Faulty spark plug

Warning

weu101wo7

Procedure
1. Remove the spark plug.
2. Check spark plug condition.
3. Go to appropriate troubleshooting chart for further
information.

Troubleshooting chart
1 “Wet/carbon stuck on specific plug”
2 “Grayish white with specific plug”
3 “Wet/carbon stuck on all plugs”

4 “Grayish white with all plugs”

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames

away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also Irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.

tro01-14 BEFORE REPAIR PROCEDURE
0-01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION

1 Is spark plug wet/covered with carbon by
engine oil?

2 Check spark plug for following.
» Cracked insulator.
¢ Heating value.
« Air gap.
* Worn electrode.
Is spark plug okay?

3 Carry out spark test at suspected faulty
cylinder.
Is a strong blue spark visible?
(Compare with normal cylinder)

4 Check compression pressure at suspected
faulty cylinder.
Is compression pressure correct?
Xr01-10B COMPRESSION INSPECTION
[KL]

5 Check fuel injector resistance at suspected
faulty cylinder.
Is resistance correct?

Specification
12— 16 kfi [20 °C {68 °F}]

Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

ACTION
Working up and down check all areas related to oil.
Go to next step.

Go to next step.

Replace spark plug.

Go to next step.
Repair or replace.

Go to next step.

Repair or replace.

Go to next step.

Replace fuel injector.
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STEP INSPECTION ACTION
6 Check fuel injection control signal at Yes Check fuel injector for following.
suspected faulty cylinder. ¢ Leakage.
Is terminal voltage correct? ¢ Injection volume.

(Compare with normal cylinder)

Specification No Repair or replace.
B+

2 Grayish white with specific plug

[TROUBLESHOOTING HINTS]

© Air/fuel mixture-insufficient fuel injection volume
Others

© Faulty spark plug

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.
er 01-14 BEFORE REPAIR PROCEDURE
w 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 Check spark plug for following. Yes Go to next step.
¢ Heating value.
+ Airgap. No Replace spark plug.

Are they okay?

2 Check operation of fuel injector at suspected Yes Go to next step.
faulty cylinder.

Is operation sound heard? No Repair or replace.
3 Check fuel injector resistance at suspected Yes Go to next step.
faulty cylinder.
Is resistance correct?
No Replace fuel injector.

Specification
12— 16Kki2 [20 "C {68 "F}]

4 Check fuel injector control signal at suspected Yes Check fuel injection volume at suspected faulty cylinder.
faulty cylinder.
Is terminal voltage correct?

(Compare with normal cylinder) .
No Repair or replace.

Specification
B+
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3 Wet/carbon stuck on all plugs

[TROUBLESHOOTING HINTS]
© Spark-Spark weak

® Air/fuel mixture-Too rich

© Compression-Low compression
Others

© Clogs in intake/exhaust system

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage. Always keep sparks and flames
away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also Irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER
REPAIR PROCEDURE” described in this manual.
zr01-14 BEFORE REPAIR PROCEDURE
w 01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION ACTION
1 Is air cleaner element free of clogs? Yes Go to next step.
No Replace air cleaner element.

2 Carry out spark test. Yes Go to next step.

Is a strong blue spark visible at each cylinder? No Repair or replace.
3 Carry out fuel pressure inspection. Yes Go to next step.

Is fuel pressure correct? No Repair or replace.
4 Check following PID. Yes Go to next step.

« MAF PID.
D- 01-40B MASS AIR FLOW SENSOR
INSPECTION [KL]
< ECT PID.
oy 01-40B ENGINE COOLANT
TEMPERATURE SENSOR .
INSPECTION [KL] No Repair or replace.
¢ HO02S11, H02S12, H02S21, H02S13.
Vvr 01—40B HEATED OXYGEN SENSOR
INSPECTION [KL]
(When engine can be started).
Are terminals okay?

5 Carry out purge control inspection (When Yes Go to next step.
engine can be started).
Is purge control correct?

Fuel line pressure No Repair or replace.
260— 310 kPa {2.6—3.2 kgflcm?2,
37—46 psi) at ignition switch ON

6 Carry out compression inspection. Yes Check clogs in exhaust system.
Is compression correct?
ET01-10B COMPRESSION INSPECTION No Repair or replace.
(KL]
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4 Grayish white with all plugs

[TROUBLESHOOTING HINTS]
© Air/fuel mixture-too lean

Warning

Following troubleshooting flow chart contains fuel system diagnosis and repair procedures. Read following

warnings before performing fuel system service:

« Fuel vapor is hazardous, it can easily ignite, causing serious injury and damage. Always keep sparks and flames

away from fuel.

« Fuel line spills and leaks are dangerous. Fuel can ignite and cause serious injuries or death and damage. Fuel
can also irritate skin and eyes. To prevent this, always complete “BEFORE REPAIR PROCEDURE” and “AFTER

REPAIR PROCEDURE” described in this manual.
cr 01-14 BEFORE REPAIR PROCEDURE
D-01-14 AFTER REPAIR PROCEDURE

STEP INSPECTION

1 When engine cannot be started, check Yes
intake-air system for air leakage.
When engine can be started, carry out intake
manifold vacuum inspection. No
Is air sucked in from intake-air system?

2 Carry out fuel pressure inspection. Yes
Is fuel pressure correct?

Fuel line pressure
260—310 kPa {2.6—3.2 kgf/icm2,
37—46 psi} at ignition switch ON

No

ENGINE SYSTEM INSPECTION [KL]

Intake Manifold Vacuum Inspection
1. Verify air intake hoses are installed properly.
2. Start the engine and run at idle.
3. Measure the intake manifold vacuum by using a
vacuum gauge.

Specification
Less than -60 kPa {-450 mmHg, -18 inHg}

ACTION

Repair or replace.

Go to next step.

Check following PID.

MAF PID.

Wr 01-40B MASS AIR FLOW SENSOR INSPECTION
[KL]

ECT PID.

et-01-40B ENGINE COOLANT TEMPERATURE
SENSOR INSPECTION [KL]

H02S11, H02S12, H02S21, H02S13 PID.

cr 01-40B HEATED OXYGEN SENSOR INSPECTION
[KL]

(When engine can be started).

Check for PCM ground condition.

Repair or replace.

4.

2.

W6U101W08
If not as specified, check following.
* Air suction at:
Throttle body installation point.
Intake manifold installation point.
PCV valve installation point.
*  Fuel injector insulator.
* Accelerator cable free play.
* Engine compression (Referto 01-01B
COMPRESSION INSPECTION [KL],

Fuel Injector Operation Inspection
1

Warm up the engine and run at idle (or cranking if
it does not start.)

Listen for the operational sound of each fuel
injector with a soundscope.

Note

« Compare the sound of each fuel injector
because of the difficulty of verifying the sound
of individual fuel injectors.
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Fuel Pressure Hold Inspection

Warning

* Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate
skin and eyes. To prevent this, always
complete the “BEFORE REPAIR
PROCEDURE” and “AFTER REPAIR
PROCEDURE” (Refer to 01-14 BEFORE
REPAIR PROCEDURE, 01-14 AFTER
REPAIR PROCEDURE).

1. Disconnect the negative battery cable.
2. Install a fuel pressure gauge between the fuel filter

Idle Air Control Valve Inspection and the main fuel hose. (Install clamps as shown.)
1. Start the engine and run it at idle.
PRESSURE GAUGE

2. Disconnect the IAC valve connector and verify if )
the engine speed drops or engine stalls.
3. If engine speed does not drop or does not stall,
check followings.
¢ Check IAC valve. (Referto 01-13 IDLE AIR
CONTROL VALVE INSPECTION.)
e Check IAC valve air passage.
e Check open or short circuit between IAC valve
and PCM.
4. Warm up the engine to normal operating
temperature and run it at idle.
5. Turn the electrical loads ON and verify that the

engine speed is within the specification. 3. Disconnect the negative battery cable.
4. Remove the fuel pump relay.

INSTALL CLAMPS W6UL01WHS

Load condition Idle speed
No load 550— 750 FUEL PUMP
RELAY
A/C ON 675—975
P/S ON*1 550—750
E/L ON*2 550—750
*1 : Steering wheel fully turned.
*2 : When all of the following electrical loac conditions are
met, but other condition’s idle speed is the same as a no
load condition.
¢ Headlight
. Coollng fan W6U101WKK
* Blower motor
« A/C switch and fan switch ON i
Caution
* Connecting the wrong fuel pump relay
Note socket terminals may possibly cause a
+ Excludes temporary idle speed drop malfgr_lctlon. Qarefully connect the
immediately after the electrical loads are specified terminals only.

turned ON. )
5. Connect fuel pump relay socket terminal 30 and

6. If not as specified, check the related switches and 87 by using a jumper wire.
wiring harnesses.
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Caution
* Before connecting the negative battery FUEL PUMP
cable be sure all fuel connections, clamps RELAY

and fittings are secure. Fuel pump will
operate at full pressure anytime the cable
is connected to the battery. When the
cable makes contact, it is sure to arc and
create a danger of ignition or explosion.

6. Connect the negative battery cable for 10
seconds to operate the fuel pump.

7. Disconnect the negative battery cable and remove W6U101WKU
the jumper wire.

8. Observe the fuel pressure after 5 minutes.

Caution
Fuel pressure « Connecting the wrong fuel pump relay
More than 147 kPa {1.5 kgf/cm2, 21 psi} socket terminals may possibly cause a

malfunction. Carefully connect the

9. If not as specified, perform the following specified terminals only.

inspections.

e Fuel pump hold pressure.

* Pressure regulator hold pressure.
* Injector fuel leakage.

5. Connect fuel pump relay socket terminal 30 and
87 by using a jumper wire.

Fuel Line Pressure Inspection

Warning

* Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate
skin and eyes. To prevent this, always
complete the “BEFORE REPAIR
PROCEDURE” and “AFTER REPAIR
PROCEDURE” (Refer to 01-14 BEFORE
REPAIR PROCEDURE, 01-14 AFTER

REPAIR PROCEDURE). Caution

« Before connecting the negative battery
cable be sure ail fuel connections, clamps
and fittings are secure. Fuel pump will
operate at full pressure anytime the cable
is connected to the battery. When the
cable makes contact, it is sure to arc and
create a danger of ignition or explosion.

1. Disconnect the negative battery cable.
2. Install a fuel pressure gauge between the fuel filter
and the main fuel hose. (Install clamps as shown.)

6. Connect the negative battery cable to operate the
fuel pump.
7. Measure the fuel line pressure.

Fuel line pressure
260— 310 kPa
{2.6— 3.2 kgf/lcm2, 37— 46 psi}

WeuLoLwKT 8. If not as specified, perform the following

inspections.

e Fuel pump maximum pressure.

e Fuel line clogging and restriction.

* Fuel filter clogging and restriction.

e Pressure regulator hold pressure.

3. Disconnect the negative battery cable.
4. Remove the fuel pump relay.
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Pressure Regulator Control Inspection

Warning

* Fuel line spills and leaks are dangerous.
Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate
skin and eyes. To prevent this, always
complete the “BEFORE REPAIR
PROCEDURE” and “AFTER REPAIR
PROCEDURE” (Refer to 01-14 BEFORE
REPAIR PROCEDURE, 01-14 AFTER
REPAIR PROCEDURE).

1. Install the fuel pressure gauge.

2. Measure the fuel pressure under the following
conditions:

Specifications
Fuel pressure (kPa {kgf/cm2, psi»

210—260
Idling {2.1—2.6,

30—37} 210—260 260—310

{2.1—2.6, {2.6—3.2,

During 120 260—310 30—37} 37—46}
sec. of hot {2.6—3.2,
start 37—46}

210—260 210—260 260—310
After 120sec.  1» 4 55  [2.1—286, (2.6—3.2,
of hot start 37—46) 30—37} 37—46}
Pressure Not normal Not normal
regulator Normal (Perform (Perform
contr_o_l Inspection 1) Inspection 2)
condition

3. If the fuel pressure is not within the specification,
carry out either Inspection 1 or Inspection 2 as
required.

Inspection 1
1. Connectthe SSTs (NGS tester) to the DLC.

2. Access the following PIDs.

« ECTPID. (Referto 01-40B ENGINE
COOLANT TEMPERATURE SENSOR
INSPECTION [KL])

+ |AT PID. (Referto 01-40B INTAKE AIR
TEMPERATURE SENSOR INSPECTION
[KL])

« TPV PID. (Referto 01-40B THROTTLE
POSITION SENSOR INSPECTION [KL])

3. Check PID value.
4. If okay, check:

*  Pressure regulator.

* PRC solenoid valve.

* Wiring between PRC solenoid valve and PCM
terminal 19 (Open circuit).

*  Wiring between main relay and PRC solenoid
valve (open circuit).

inspection 2
1. Connect the SSTs (NGS tester) to the DLC.

2. Access the following PIDs.

e ECTPID. (Referto 01-40B ENGINE
COOLANT TEMPERATURE SENSOR
INSPECTION [KL])

* |AT PID. (Referto 01-40B INTAKE AIR
TEMPERATURE SENSOR INSPECTION
[KL])

3. Check PID value.
4. If okay, check:

¢ Loose or damaged vacuum hose between the
pressure regulator, PRC solenoid valve, and
intake manifold.

¢ PRC solenoid valve.

¢ Wiring between PRC solenoid valve and PCM
terminal 19 (short circuit).
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Purge Control Inspection

1. Start and warm up the engine to the normal
operating temperature.

2. Let the engine idle.

3. Disconnect the vacuum hose between the purge
solenoid valve and the charcoal canister.

4. Put a finger to the purge solenoid valve and verify
there is no vacuum applied.

PURGE SOLENOID VALVE

W6U101WHX

5. Ifthere is vacuum:
¢ Check the purge solenoid valve.
¢« Check for loose or damaged vacuum hose.
¢ Check wiring between purge solenoid valve
and PCM terminal 67 (short circuit).

Main Relay Operation Inspection
1. Verify the main relay clicks when the ignition
switch is turned to ON and OFF.

MAIN RELAY

W6U101WHY

2. [Ifthere is no sound, inspect the following:
e Main relay.
« Harness and connector between ignition
switch and main relay.

Ignition Timing Control Inspection
1. Connect a timing light to the engine.
2. Crank the engine.
3. Verify that the timing mark (yellow) on the
crankshaft pulley and the mark on the timing belt
cover are aligned.

Specification
BTDC4—16° (10 + 6°)

4. Increase engine speed and verify ignition timing is
advanced.

A/C Cut Off Control Inspection

1. Start the engine and let it idle.

2. Turn the A/C switch and the fan switch ON.

3. Check if the operation sound of the A/C
compressor electromagnetic clutch is heard. (A/C
compressor starts to work.)

4. Fully open the throttle valve. Check if the
operation sound the A/C compressor magnetic
clutch is heard. (A/C compressor stops to work.)
Then, 3—6 seconds after, check if the operation
sound of the A/C compressor electromagnetic
clutch is heard.

5. Turn the A/C switch and the fan switch OFF

6. If the operation sound is not heard, do as follows.
(1) Connect a jumper wire between both terminals

of A/C pressure switch connector.
Turn the ignition switch ON.

(3) Turn the A/C switch and the fan switch ON.
Verify that operation sound is heard from A/C
relay.

(4) Ifthe operation sound is heard, check the
following PID using NGS tester.

TP V PID.

(5) Ifthe operation sound is not heard, check the

following.

A/C relay.

Open or short to ground circuit in wiring
harnesses and connectors (Main relay — A/C
relay — PCM terminal 69)

A/C related parts.
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Spark Test
1. Disconnect the fuel pump relay connector.
2. Verify each high-tension lead and connector is connected properly.
3. Inspect the ignition system in the following procedure.

Warning
» High voltage in the ignition system can cause strong electrical shock which can result in serious
injury. Avoid direct contact to the vehicle body during the following spark test.

STEP INSPECTION ACTION

1 Remove hightension lead from spark plug. Yes Ignition system okay.
Hold high-tension lead with installed pliers
5—10 mm {0.20—0.39 in} from ground.

Turn ignition switch to START and verify that No If some cylinders do not spark, go to step 2.
there is a strong blue spark. (Check each If all cylinders do not spark, go to step 3.
cylinder)
2 Is hightension lead resistance correct? Yes Check for crack or damage of hightension lead and
ignition coil.
Specification
16 kil/m No Replace hightension lead.
3 Does PCM or ignition coil connector have Yes Repair or replace connector.
poor connection? No Go to next step.
4 Is ignition coil winding resistance okay? Yes Go to next step.
No Replace ignition coil.
5 Are following parts okay? Yes Check for open or short in wiring harness and connectors
« CKP sensor and crankshaft pulley (also, of CKP sensor.
check for a gap).
Specification
0.5— 1.5 mm {0.020—0.059 in}
. No Repair or replace.
« PCM terminal 21/22 voltage
Specification
Approx. 1.5V
Cooling fan
Fuel Cut Control Inspection 1. Verify that the engine is cold.
1. Warm up the engine to normal operating 2. Turn the ignition switch to ON.
temperature and let it idle. 3. Verify that the cooling fan is not operating.
2. Increase the engine speed to 3,000 rpm, then 4. If the cooling fan is operating:
suddenly release the throttle. (1) Connectthe SSTs (NGS tester) to the DLC.
3. Check if there is no operational sound from each
fuel injector with a screwdriver or a sound scope
when the engine speed is above approx. 2,500
rpm on deceleration.
Cooling Fan Control System Inspection
Cooling fan operation
. . Cooling Condenser
Engine condition fan relay fan relay
Engine coglant temoperature OFE OFE
below 97 °C {207 °F) (2) Select the “ACTIVE COMMAND” then
Engine coolant temperature ON OFE “OUTPUT TEST MODE” function on the NGS
above 100 °C {212 °F} tester display.
Engine coolant temperature ON (3) Select the “ALL OFF" and verify the cooling
above 109 ’ C{228 °F} ON fan Signal_is OFF. _ _
Air conditioning switch ON ON ON @ If the_ cooling fan control_ signal is ON_ (_:heck.
» Cooling fan relay stuck in closed position.
Engine coolant temperature ON ON e Short to ground circuit between cooling fan
sensor malfunction relay and PCM.
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e Short to power in circuit between cooling fan
relay.
e DTCs for ECT sensor.
 PO0117, P0O118, P0125, P1116, P1117.
(5) Ifthe cooling fan is OFF, check the following.
e Shortto ground circuit between A/C switch
and PCM.
e DTC for ECT sensor.
 PO117, PO118, P0125, P1116, P1117.
. Start the engine.
. Verify that the cooling fan is operating when
engine is hot.

o U1

7. If the cooling fan does not operate, do as follows.

(1) Connect the SSTs (NGS tester) to the DLC.

(2) Select “Active Command” mode.

(3) Select “Output Test Mode”.

(4) Select “ALL ON” mode.

(5) Press “Start”.

(6) If the cooling fan operates, check the ECT
sensor DTCs.

 PO117, PO118, P0125, P1116, P1117.

(7) If the cooling fan does not operate, do as
follows.

® Select “ALL ON”". Operate cooling fan by
selecting “Start”, and verify that
operational sound is heard from the
cooling fan relay.

(8) If the operational sound is heard, check
the wiring harnesses and connectors and
cooling fan motor.

© If the operational sound is heard, check
the cooling fan relay and open circuit in
wiring harnesses and connectors.

8. Turn the A/C switch and fan switch ON.
9. Verify that the cooling fan is operating.
10. Iffan does not operate, check A/C system.

Condenser fan relay
1. Verify that the A/C switch and fan switch are off.
2. Start the engine and let it idle.
3. Verify that the condenser fan is not operating.
4. If the condenser fan is operating, check:
* Condenser fan relay for stuck in closed
position.

e Shortto power in circuit between condenser
fan relay and condenser fan.

¢ Shortto ground in circuit between A/C
pressure switches and PCM.

e Shortto ground circuit between condenser fan
relay and PCM terminal 17.

. Turn the A/C switch and fan switch ON.
. Verify that the condense