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TROUBLE DIAGNOSIS — INDEX
Alphabetical & P No. Index for DTC

Alphabetical & P No. Index for DTC [

Check if the vehicle is a model with Euro-OBD (E-OBD) system or not by the “Type approval number” on the
identification plate. Refer to |GI-40, “lIDENTIFICATION PLATE”.

Type approval number Model
Available With Euro-OBD system
Not available (blank). Without Euro-OBD system

MODELS WITH EURO-OBD SYSTEM
Alphabetical Index for DTC

NFEC0001S03

NFEC000150301

(CONSULTI—tI(Iar:cSreen terms) prent Reference page
Unable to access ECM — Ec-104
AIR TEMP SEN/CIRC P0110 Ec-141
AIT 1ST GR FNCTN P0731 hT-144]
A/T 2ND GR FNCTN P0732 hT-150
AT 3RD GR FNCTN P0733 hT-156
AIT 4TH GR FNCTN P0734 hT-162
A/T DIAG COMM LINE P1605 EC-395
ATF TEMP SEN/CIRC P0710 hT.128l
CMP SEN/CIRCUIT P0340 EC-303
CLOSED TP SW/CIRC P0510 EC-333
COOLANT T SEN/CIRC*3 P0115 Ec-146
CKP SENSOR (COG) P1336 Ec-3a7
CKP SEN/CIRCUIT P0335 EC-205
CKP SEN (REF)/CIRC P1335 Ec-380
CYL 1 MISFIRE P0301 EcC-231
CYL 2 MISFIRE P0302 EC-231
CYL 3 MISFIRE P0303 Ec-281
CYL 4 MISFIRE P0304 Ec-231
CYL 5 MISFIRE P0305 Ec-281
CYL 6 MISFIRE P0306 EC-281
ECM P0605 Ec-341
ENGINE SPEED SIG P0725 hT-13d
ENG OVER TEMP P1217 EC-351
FUEL SYS-LEAN/BK1 PO171 Ec-261
FUEL SYS-LEAN/BK2 P0174 EC-261
FUEL SYS-RICH/BK1 P0172 EC-26d
FUEL SYS-RICH/BK2 P0175 EC-269
FUEL TEMP SEN/CIRC P0180 EC-276
HO2S1 (B1) P0130 Ec-158
HO2S1 (B1) P0131 Ec-168
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TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. Index for DTC (Cont’d)

(CONSULTI-tI‘IarsncSreen terms) prent Reference page
HO2S1 (B1) P0132 Ec-176
HO2S1 (B1) P0133 Ec-184
HO2S1 (B1) P0134 Ec-197
HO2S1 (B2) P0150 Ec-158
HO2S1 (B2) P0151 Ec-168
HO2S1 (B2) P0152 Ec-176
HO2S1 (B2) P0153 Ec-134
HO2S1 (B2) P0154 EC-197
HO2S1 HTR (B1) P0135 Ec-205
HO2S1 HTR (B2) P0155 Ec-205
HO2S2 (B1) P0137
HO2S2 (B1) P0138 Ec-223
HO2S2 (B1) P0139 Ec-234
HO2S2 (B1) P0140 Ec-245
HO2S2 (B2) P0157 Ec-219
HO2S2 (B2) P0158 Ec-223
HO2S2 (B2) P0159 EC-234
HO2S2 (B2) P0160 Ec-245
HO2S2 HTR (B1) P0141 Ec-254
HO2S2 HTR (B2) P0161 Ec-254
IACV/AAC VLV/CIRC P0505 EC-324
KNOCK SEN/CIRC-B1 P0325 EC-28d
L/PRES SOL/CIRC P0745 hT176
MAF SEN/CIRCUIT*3 P0100 EC-134
MULTI CYL MISFIRE P0300 Ec-281
NATS MALFUNCTION P1610 - P1615*2 El-291
NO DTC IS DETECTED.
FURTHER TESTING P0O000 —
MAY BE REQUIRED.
O/R CLTCH SOL/CIRC P1760 hT-201
P-N POS SW/CIRCUIT P1706 Ec-398
PNP SW/CIRC P0705 hT-122
PURG VOLUME CONT/NV P0443 EC-314
SFT SOL A/CIRC*3 P0750 AT-182
SFT SOL B/CIRC*3 PO755 hT.187
SWIRL CONT SOL/V P1131 Ec-344
TCC SOLENOID/CIRC P0740 hT-171
TP SEN/CIRC A/T*3 P1705 AT-192)
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TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. Index for DTC (Cont'd)

(CONSULTI-tI‘IarsncSreen terms) prent Reference page
TRTL POS SEN/CIRC*3 P0120 Ec.1s1
TW CATALYST SYS-B1 P0420 EC-30d
TW CATALYST SYS-B2 P0430 EC-309
VEH SPEED SEN/CIRC*4 P0500 EC-320
VEH SPD SEN/CIR A/T*4 P0720 hT-134

*1: 1st trip DTC No. is the same as DTC No.
*2: This DTC is displayed with CONSULT-II only.
*3: When the fail-safe operation occurs, the Ml illuminates.

*4: The MI illuminates when both the “Revolution sensor signal” and the “Vehicle speed sensor signal’” meet the fail-safe condition at

the same time.
NOTE:

Regarding A33 models, “-B1” and “BK1” indicate bank 1 and “-B2” and “BK2" indicate bank 2.

P No. Index for DTC

NFEC0001S0302

preet (CONSULT-II screen terms) Reference page
— Unable to access ECM Ec-104
NO DTC IS DETECTED.
P0000 FURTHER TESTING —
MAY BE REQUIRED.
P0100 MAF SEN/CIRCUIT*3 EC-134
PO110 AIR TEMP SEN/CIRC EC-141
P0115 COOLANT T SEN/CIRC*3 EC-146
P0120 THRTL POS SEN/CIRC*3 EC-151
P0130 HO2S1 (B1) Ec-158
P0131 HO2S1 (B1) Ec-163
P0132 HO2S1 (B1) Ec176
P0133 HO2S1 (B1) Ec-184
P0134 HO2S1 (B1) EC-197
P0135 HO2S1 HTR (B1) Ec-205
P0137 HO2S2 (B1) Ec-217
P0138 HO2S2 (B1) Ec-223
P0139 HO2S2 (B1) Ec-234
P0140 HO2S2 (B1) EC-245
P0O141 HO2S2 HTR (B1) ECc-254
P0150 HO2S1 (B2) Ec-158
PO151 HO2S1 (B2) Ec-168
P0152 HO2S1 (B2) EC-1768
P0153 HO2S1 (B2) Ec-184
P0154 HO2S1 (B2) Ec-107
P0155 HO2S1 HTR (B2) Ec-208
P0157 HO2S2 (B2) Ec-212




TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. Index for DTC (Cont’d)

prert (CONSULTI-tIlIar:csreen terms) Reference page
P0158 HO2S2 (B2) Ec-223
P0159 HO2S2 (B2) Ec-234
P0160 HO2S2 (B2) Ec-245
P0161 HO2S2 HTR (B2) Ec-254
P0171 FUEL SYS-LEAN/BK1 EC-261
PO172 FUEL SYS-RICH/BK1 EC-269
P0174 FUEL SYS-LEAN/BK2 EcC-261
P0175 FUEL SYS-RICH/BK2 EC-269
P0180 FUEL TEMP SEN/CIRC EC-276
P0300 MULTI CYL MISFIRE EC-281
P0301 CYL 1 MISFIRE Ec-281
P0302 CYL 2 MISFIRE Ec-281
P0303 CYL 3 MISFIRE EC-281
P0304 CYL 4 MISFIRE EcC-281
P0305 CYL 5 MISFIRE EC-231
P0306 CYL 6 MISFIRE Ec-281
P0325 KNOCK SEN/CIRC-B1 EC-289
P0335 CKP SEN/CIRCUIT EC-205
P0340 CMP SEN/CIRCUIT EC-303
P0420 TW CATALYST SYS-B1 EC-309
P0430 TW CATALYST SYS-B2 EC-30d
P0443 PURG VOLUME CONT/V EC314
P0500 VEH SPEED SEN/CIRC*4 EC-320
P0505 IACV/IAAC VLV/CIRC EC-324
P0510 CLOSED TP SWICIRC EC333
P0605 ECM Ec-3a1
P0705 PNP SW/CIRC hT122
P0710 ATF TEMP SEN/CIRC hT-128
P0720 VEH SPD SEN/CIR A/T*4 hT-134
P0725 ENGINE SPEED SIG hT-139
P0731 AT 1ST GR FNCTN hT-144
P0732 AT 2ND GR FNCTN hT-150
P0733 AIT 3RD GR FNCTN hT156
P0734 AIT 4TH GR FNCTN hT-162
P0740 TCC SOLENOID/CIRC hT-171
P0745 L/PRESS SOL/CIRC hT-176
P0750 SFT SOL A/CIRC*3 INEFEY
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TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. Index for DTC (Cont'd)

prert (CONSULTI-tIlIar:cSreen terms) Reference page
P0755 SFT SOL B/CIRC*3 hT-187
P1131 SWIRL CONT SOL/V EC-344
P1217 ENG OVER TEMP Ec-351
P1335 CKP SEN (REF)/CIRC Ec-3a0
P1336 CKP SENSOR (COG) EC-337
P1605 AIT DIAG COMM LINE EC-395
P1610 - P1615*2 NATS MALFUNCTION EL-201
P1705 TP SEN/CIRC A/T*3 hT-192
P1706 P-N POS SW/CIRCUIT EC-398
P1760 O/R CLTCH SOL/CIRC hT-201!

*1: 1st trip DTC No. is the same as DTC No.

*2: This DTC is displayed with CONSULT-II only.

*3: When the fail-safe operation occurs, the Ml illuminates.
*4: The MI illuminates when both the “Revolution sensor signal” and the “Vehicle speed sensor signal’” meet the fail-safe condition at

the same time.
NOTE:

Regarding A33 models, “-B1” and “BK1” indicate bank 1 and “-B2” and “BK2” indicate bank 2.

EC-11



TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. Index for DTC (Cont’d)

MODELS WITHOUT EURO-OBD SYSTEM

Alphabetical Index for DTC

=NFEC0001S04

NFEC000150401

X: Applicable —: Not applicable
ltems bTe Reference page
(CONSULT-II screen terms) CONSULT-II ECM*1 pag
Unable to access ECM — — Ec-104
CMP SEN/CIRCUIT P0340 0340 Ec-303
COOLANT T SEN/CIRC P0115 0115 EC-14d
CKP SENSOR (COG) P1336 1336 EC-387
CKP SEN (REF) CIRC P1335 1335 Ec-3s0
ECM P0605 0605 Ec-341
ENG OVER TEMP P1217 1217 Ec-351
HO2S1 (B1) P0130 0130 Ec-158
IGN SIGNAL-PRIMARY P1320 1320 Ec-36d
KNOCK SEN/CIRC-B1 P0325 0325 Ec-284d
MAF SEN/CIRCUIT P0100 0100 Ec-134
NATS MALFUNCTION P1610 - P1615 — EL-201
NO DTC IS DETECTED.
FURTHER TESTING P0000 0000 —
MAY BE REQUIRED.
NO DTC IS DETECTED.
FURTHER TESTING No DTC Flashing*2 Ec-61
MAY BE REQUIRED.
THRTL POS SEN/CIRC P0120 0120 Ec-151
NOTE:
Regarding A33 models, “-B1” indicates bank 1 and “-B2” indicates bank 2.
*1: In Diagnostic Test Mode Il (Self-diagnostic results).
*2: While engine is running.
P No. Index for DTC
) NFECD(_JUJS[MUZ
X: Applicable —: Not applicable
DTC Items

CONSULT-II ECM*1 (CONSULT—” screen terms) Reference page
— — Unable to access ECM Ec-104

NO DTC IS DETECTED.

No DTC Flashing*2 FURTHER TESTING Ec-61
MAY BE REQUIRED.
NO DTC IS DETECTED.

P0000 0000 FURTHER TESTING —
MAY BE REQUIRED.

P0100 0100 MAF SEN/CIRCUIT Ec-134

P0115 0115 COOLANT T SEN/CIRC Ec-14d

P0120 0120 THRTL POS SEN/CIRC Ec-151

P0130 0130 HO2S1 (B1) EC-158

P0325 0325 KNOCK SEN/CIRC-B1 Ec-28d
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TROUBLE DIAGNOSIS — INDEX
Alphabetical & P No. Index for DTC (Cont'd)

bre Items Reference page
CONSULT-II ECM*1 (CONSULT-II screen terms)
P0340 0340 CMP SEN/CIRCUIT EC-303
P0605 0605 ECM EC-341
P1217 1217 ENG OVER TEMP EC-351
P1320 1320 IGN SIGNAL-PRIMARY EC-369
P1335 1335 CKP SEN (REF)/CIRC Ec-3a0
P1336 1336 CKP SENSOR (COG) EC-337
P1610 - P1615 — NATS MALFUNCTION EL-291

NOTE:

Regarding A33 models, “-B1” indicates bank 1 and “-B2” indicates bank 2.
*1: In Diagnostic Test Mode Il (Self-diagnostic results).

*2: While engine is running.
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PRECAUTIONS
Supplemental Restraint System (SRS) “AIR BAG” and “SEAT BELT PRE-TENSIONER”

Supplemental Restraint System (SRS) “AlIR
BAG” and “SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER” used along with
a seat belt, helps to reduce the risk or severity of injury to the driver and front passenger for certain types of
collision. The SRS system composition which is available to NISSAN MODEL A33 is as follows (The compo-
sition varies according to the destination and optional equipment.):
e For a frontal collision
The Supplemental Restraint System consists of driver air bag module (located in the center of the steer-
ing wheel), front passenger air bag module (located on the instrument panel on passenger side), seat belt
pre-tensioners, a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.
® For a side collision
The Supplemental Restraint System consists of front side air bag module (located in the outer side of front
seat), satellite sensor, diagnosis sensor unit (one of components of air bags for a frontal collision), wiring
harness, warning lamp (one of components of air bags for a frontal collision).

Information necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance should be per-
formed by an authorized NISSAN dealer.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system. For removal of Spiral Cable and Air
Bag Module, see the RS section.

® Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses can be identified with yellow harness connector (and with
yellow harness protector or yellow insulation tape before the harness connectors).

Precautions for On Board Diagnostic (OBD)
System of Engine .

The ECM has an on board diagnostic system. It will light up the malfunction indicator (MI) to warn the driver
of a malfunction causing emission deterioration.

CAUTION:

® Be sure to turn the ignition switch OFF and disconnect the negative battery terminal before any
repair or inspection work. The open/short circuit of related switches, sensors, solenoid valves, etc.
will cause the Ml to light up.

® Be sure to connect and lock the connectors securely after work. A loose (unlocked) connector will
cause the MI to light up due to the open circuit. (Be sure the connector is free from water, grease,
dirt, bent terminals, etc.)

e Certain systems and components, especially those related to OBD, may use a new style slide-
locking type harness connector. For description and how to disconnect, refer to EL section,
“Description”, “HARNESS CONNECTOR".

® Be sure to route and secure the harnesses properly after work. The interference of the harness with
a bracket, etc. may cause the Ml to light up due to the short circuit.

® Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM before
returning the vehicle to the customer.

EC-14



PRECAUTIONS

Engine Fuel & Emission Control System

BATTERY

Engine Fuel & Emission Control System

ECM

e Do not disassemble ECM.

e Do not turn dignosis mode selector
forcibly.

e |f a battery terminal is disconnected,
the memory will return to the ECM
value.

The ECM will now start to self-control
at its initial value. Engine operation can
vary slightly when the terminal is
disconnected. However, this is not an
indication of a problem. Do not replace
parts because of a slight variation.

Always use a 12 volt battery as
power source.

Do not attempt to disconnect battery
cables while engine is running.

{3

ENGINE CONTROL PARTS HANDLING

Handle mass air flow sensor carefully to
avoid damage.

e Do not disassemble mass air flow sensor.

e Do not clean mass air flow sensor with

e Do not disassemble IACV-AAC valve.
e Even a slight leak in the air intake

any type of detergent.

O

Nl
system can cause serious problems. \/
Do not shock or jar the camshaft
position sensor or crankshaft WHEN STARTING
position sensor. e Do not depress accelerator pedal when
starting.
e Immediately after starting, do not rev up
engine unnecessarily.
e Do not rev up engine just prior to
shutdown.

EC-15

NFEC0004

WIRELESS EQUIPMENT

e When installing C.B. ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.

1) Keep the antenna as far away as
possible from the ECM.

2) Keep the antenna feeder line more than
20 cm (7.9 in) away from the harness
of electronic controls.

Do not let them run parallel for a long
distance.

3) Adjust the antenna and feeder line so
that the standing-wave ratio can be
kept smaller.

4) Be sure to ground the radio to vehicle
body.

FUEL PUMP

o Do not operate fuel pump when there
is no fuel in lines.

e Tighten fuel hose clamps to the
specified torque.

ECM HARNESS HANDLING

e Securely connect ECM harness
connectors.

A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

o Keep ECM harness at least 10 cm (3.9
in) away from adjacent harnesses to
prevent an ECM system malfunction
due to receiving external noise,
degraded operation of ICs, stc.

o Keep ECM parts and harnesses dry.

e Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

SEF242XC



Precautions

PRECAUTIONS

SEF289H

Protector Lever

SEF908W

SEF291H

— T~
Perform ECM in-
put/output signal)
inspection before
replacement.

() OLD ONE
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Precautions

NFEC0005

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-

tive battery terminal. Failure to do so may damage the
ECM because battery voltage is applied to ECM even if
ignition switch is turned off.

When connecting ECM harness connector, fasten it
securely with a lever as far as it will go as shown at left.

When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin terminals (bend or
break).

Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors.

Before replacing ECM, perform “ECM Terminals and Ref-
erence Value” inspection and make sure ECM functions
properly. Refer to

After performing each TROUBLE DIAGNOSIS, perform
“DTC Confirmation Procedure” or “Overall Function
Check”.

The DTC should not be displayed in the “DTC Confirma-
tion Procedure” if the repair is completed. The “Overall
Function Check” should be a good result if the repair is
completed.
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PRECAUTIONS

Precautions (Cont'd)

Battery
voltage

Solenoid valve

Circuit tester b'

SEF348N

Cylinder number and Bank layout

Bank 1 (B1)
Bank 2 (B2)

Crankshaft pulley
(B1), (B2): CONSULT-II display

SEF099WA

e \When measuring ECM signals with a circuit tester, never

allow the two tester probes to contact.
Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

e Do not use ECM ground terminals when measuring input/

output voltage. Doing so may result in damage to the
ECM’s transistor. Use a ground other than ECM terminals,
such as the ground.

e Regarding model A33, “Bank 1 (B1)” indicates cylinders
number 1, 3, 5 and “Bank 2 (B2)” indicates cylinders num-
ber 2, 4, 6 as shown in the figure.

Wiring Diagrams and Trouble Diagnosis

NFEC0006

When you read Wiring diagrams, refer to the following:

e (GI-11, “HOW TO READ WIRING DIAGRAMS”

e [FL-9, “POWER SUPPLY ROUTING” for power distribution circuit

When you perform trouble diagnosis, refer to the following:

e [GI-37, “HOW TO FOLLOW TEST GROUPS IN TROUBLE DIAGNOSES"

e GI-21, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”
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PREPARATION

Special Service Tools

Special Service Tools

NFEC0007

Tool number .
Description
Tool name
KV10117100 Loosening or tightening front and heated oxygen
Heated oxygen sensor sensor 2 (rear)s with 22 mm (0.87 in) hexagon nut

1 (front) wrench
Heated oxygen sensor

57

NT379
KV10117600 Checking fuel pressure with pressure gauge
Fuel pressure check
adapter
NT777
Commercial Service Tools
NFEC0008
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve opening
pressure
NT653
Socket wrench Removing and installing engine coolant tempera-
Q ture sensor
<>
19 mm
(0.75 in)
NT705
Oxygen sensor thread a b Reconditioning the exhaust system threads before
cleaner Mating installing a new oxygen sensor. Use with anti-seize
surface lubricant shown below.
shave a: 18 mm dia. with pitch 1.5 mm for Zirconia
) cylinder (& Oxygen Sensor
b: 12 mm dia. with pitch 1.25 mm for Titania
Oxygen Sensor
NT778
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PREPARATION

Commercial Service Tools (Cont'd)

Tool name Description
Anti-seize lubricant Lubricating oxygen sensor thread cleaning tool
(Permatex™ 133AR or — when reconditioning exhaust system threads.
equivalent meeting MIL
specification MIL-A-907)
Eiﬁ:::%)
NT779
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

Engine Control Component Parts Location

NFEC0009

Power valve actuator Throttle position sensor &

throttle position switch
IACV-AAC valve
EVAP canister

Fuel damper
EVAP canister purge
volume control solenoid valve

Ignition coil
(with power transistor)
and spark plug

Heated oxygen sensor 1

(front) (bank 1) harness connector Mass air flow sensor
Power steering oil
pressure switch

g;‘gz':?gﬁzg;?n Refrigerant pressure sensor
Crankshaft position Intake air temperature sensor
sensor (REF)
Knock sensor
Iniector Rear eiectronic controlled engine
! mount harness connector
Ignition coil (with power transistor)
and spark plug Crankshaft position sensor (POS)
Heated oxygen sensor 1 )
(front) (bank 2) harness connector Engine coolant temperature sensor
Absolute pressure sensor
Heated oxygen sensor 2

(rear) (bank 2) harness connector Front eiectronic controlled engine
mount harness connector

Heated oxygen sensor 2 Fuel pressure regulator
(rear) (bank 1) harness connector

SEC121C
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location (Cont'd)

LHD models
View with glove box remove

RHD models

ssssss (PHASE)

Crankshaft position

EC-21
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location (Cont'd)

View with intake air duct removed

TH S

Heated oxygen sensor

2 (rear) (bank 2) //

harness connector \‘\;\}p harness connector

o) Heated oxygen sensor
2 (rear) (bank 1) /

EC-22
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location (Cont'd)
\\7 \/ 7]

Refrigerant pressure 3 ’
sensor fj f'
A\

—

~ Swirl contr 0
oS )\ 0{1“
SR | =

N

:.‘!'

W

<
C EVAP canister purge volume S
. N A
 control solenocid valve

o st S

SEF982X
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Circuit Diagram

Circuit Diagram

MEC211D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

System Diagram

NFEC0011
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Vacuum Hose Drawing

NFEC0012

Air control valve
(Power steering)

Intake manifold EVAP canister purge volume
collector control solenoid valve

Throttle body

SIS
YIS
: |

actuator

VIAS control solenoid valve

Swirl control valve control
solenoid valve

Fuel pressure regulator

EVAP canister /

Fuel damper

Absolute pressure sensor

NOTE:
Do not use soapy water or any type of solvent
while installing vacuum hoses or purge hoses.

SEC124C

Refer to “System Diagram”, EC-25 for Vacuum Control System.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

System Chart

NFEC0013

Input (Sensor)

ECM Function

Output (Actuator)

Camshaft position sensor (PHASE)
Crankshaft position sensor (REF)
Mass air flow sensor

Engine coolant temperature sensor
Heated oxygen sensor 1 (front)
Ignition switch

Throttle position sensor

Closed throttle position switch *3
Park/neutral position (PNP) switch
Air conditioner switch

Knock sensor

Intake air temperature sensor
Absolute pressure sensor

Battery voltage

Power steering oil pressure switch
Vehicle speed sensor

Fuel tank temperature sensor *1
Crankshaft position sensor (POS)
Heated oxygen sensor 2 (rear) *2
TCM (Transmission control module)
Refrigerant pressure sensor
Electrical load

Fuel injection & mixture ratio control

Injectors

Electronic ignition system

Power transistor

Idle air control system

IACV-AAC valve

Fuel pump control

Fuel pump relay

On board diagnostic system

MI (On the instrument panel)

Swirl control valve control

Swirl control valve control solenoid
valve

Power valve control

VIAS control solenoid valve

Heated oxygen sensor 1 heater (front) control

Heated oxygen sensor 1 heater
(front)

Heated oxygen sensor 2 heater (rear) control

Heated oxygen sensor 2 heater
(rear)

EVAP canister purge flow control

EVAP canister purge volume con-
trol solenoid valve

Air conditioning cut control

Air conditioner relay

Cooling fan control

Cooling fan relays

*1: These sensors are not used to control the engine system.
*2: This sensor is not used to control the engine system under normal conditions.
*3: This switch will operate in place of the throttle position sensor if the sensor malfunctions.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

Multiport Fuel Injection (MFI) System

DESCRIPTION
. NFEC0014
Input/Output Signal Chart
NFEC0014S01
Sensor Input Signal to ECM ECM function Actuator
Crankshaft position sensor (POS) Engine speed (POS signal)
Crankshaft position sensor (REF) Engine speed (REF signal)
Camshaft position sensor (PHASE) Piston position
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
Heated oxygen sensor 1 (front) Density of oxygen in exhaust gas
. Throttle position
Throttle position sensor Throttle valve idle position
- . - Fuel injection &
Park/neutral position (PNP) switch Gear position mixture ratio Injectors

Vehicle speed sensor

Vehicle speed

Ignition switch

Start signal

Air conditioner switch

Air conditioner operation

Knock sensor

Engine knocking condition

Battery

Battery voltage

Absolute pressure sensor

Ambient air barometric pressure

Power steering oil pressure switch

Power steering operation

Heated oxygen sensor 2 (rear)*1

Density of oxygen in exhaust gas

control

*1: Under normal conditions, this sensor is not for engine control operation.

Basic Multiport Fuel Injection System

The amount of fuel injected from the fuel injector is determined by the ECM. The ECM controls the length of
time the valve remains open (injection pulse duration). The amount of fuel injected is a program value in the
ECM memory. The program value is preset by engine operating conditions. These conditions are determined
by input signals (for engine speed and intake air) from both the crankshaft position sensor and the mass air

flow sensor.

Various Fuel Injection Increase/Decrease Compensation
In addition, the amount of fuel injected is compensated to improve engine performance under various oper-

ating conditions as listed below.

<Fuel increase>

During warm-up

When starting the engine
During acceleration
Hot-engine operation

<Fuel decrease>
e During deceleration

When selector lever is changed from “N” to “D”
High-load, high-speed operation

e During high engine speed operation

EC-28
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System (Cont'd)

Mixture Ratio Feedback Control (Closed loop control)

NFEC0014S04

CLOSED LOOP CONTROL

Injection pulse -

Feedback Fuel
signal injection

sensor 1 (front)

SEF932VA

The mixture ratio feedback system provides the best air-fuel mixture ratio for driveability and emission con-
trol. The three way catalyst (Mainfold) can then better reduce CO, HC and NOx emissions. This system uses
a heated oxygen sensor 1 (front) in the exhaust manifold to monitor if the engine operation is rich or lean. The
ECM adjusts the injection pulse width according to the sensor voltage signal. For more information about the
heated oxygen sensor 1 (front), refer to ﬁ This maintains the mixture ratio within the range of stoichio-
metric (ideal air-fuel mixture).

This stage is referred to as the closed loop control condition.

Heated oxygen sensor 2 (rear) is located downstream of the three way catalyst (Manifold). Even if the switch-
ing characteristics of the heated oxygen sensor 1 (front) shift, the air-fuel ratio is controlled to stoichiometric
by the signal from the heated oxygen sensor 2 (rear).

Open Loop Control
NFEC0014S05

The open loop system condition refers to when the ECM detects any of the following conditions. Feedback
control stops in order to maintain stabilized fuel combustion.

Deceleration and acceleration

High-load, high-speed operation

Malfunction of heated oxygen sensor 1 (front) or its circuit

Insufficient activation of heated oxygen sensor 1 (front) at low engine coolant temperature
High engine coolant temperature

During warm-up

After shifting from “N” to “D”

When starting the engine

Mixture Ratio Self-learning Control
NFEC0014S06

The mixture ratio feedback control system monitors the mixture ratio signal transmitted from the heated oxy-
gen sensor 1 (front). This feedback signal is then sent to the ECM. The ECM controls the basic mixture ratio
as close to the theoretical mixture ratio as possible. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both manufacturing differences (i.e., mass air flow sensor hot film) and charac-
teristic changes during operation (i.e., injector clogging) directly affect mixture ratio.

Accordingly, the difference between the basic and theoretical mixture ratios is monitored in this system. This
is then computed in terms of “injection pulse duration” to automatically compensate for the difference between
the two ratios.

“Fuel trim” refers to the feedback compensation value compared against the basic injection duration. Fuel trim
includes short term fuel trim and long term fuel trim.

“Short term fuel trim” is the short-term fuel compensation used to maintain the mixture ratio at its theoretical
value. The signal from the heated oxygen sensor 1 (front) indicates whether the mixture ratio is RICH or LEAN
compared to the theoretical value. The signal then triggers a reduction in fuel volume if the mixture ratio is
rich, and an increase in fuel volume if it is lean.

“Long term fuel trim” is overall fuel compensation carried out long-term to compensate for continual deviation
of the short term fuel trim from the central value. Such deviation will occur due to individual engine differences,
wear over time and changes in the usage environment.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Multiport Fuel Injection (MFI) System (Cont'd)

Fuel Injection Timing

NFEC0014S07

® Sequential multiport fuel injection system ® Simultaneous multiport fuel injection system

No. 1 cylinderJ_I n No. 1 cylinder—rI n n
No. 2 cylinder n No. 2 cylinder —n n n
No. 3 cylinder n No. 3 cylinder n n
No. 4 cylinder |—| No. 4 cylinder

No. 5 cylinder No. 5 cylinder J

No. 6 cylinder I_L No. 6 cylinder —n n n

1 engine cycle —’{ "—1 engine cyole—’|
SEF179U

Two types of systems are used.
Sequential Multiport Fuel Injection System
NFEC0014S0701

Fuel is injected into each cylinder during each engine cycle according to the firing order. This system is used
when the engine is running.

Simultaneous Multiport Fuel Injection System econticonns
Fuel is injected simultaneously into all six cylinders twice each engine cycle. In other words, pulse signals of
the same width are simultaneously transmitted from the ECM.

The six injectors will then receive the signals two times for each engine cycle.

This system is used when the engine is being started and/or if the fail-safe system (CPU) is operating.

Fuel Shut-off [
Fuel to each cylinder is cut off during deceleration or operation of the engine at excessively high speeds.

Electronic Ignition (El) System

DESCRIPTION I
Input/Output Signal Chart [
Sensor Input Signal to ECM ECM function Actuator

Crankshaft position sensor (POS) Engine speed (POS signal)

Crankshaft position sensor (REF) Engine speed (REF signal)

Camshaft position sensor (PHASE) Piston position

Mass air flow sensor Amount of intake air

Engine coolant temperature sensor Engine coolant temperature

Throttle position sensor iﬂ:gg:g \F:glf/i (taioigle position IC%?]T;T timing Power transistor

Vehicle speed sensor Vehicle speed

Ignition switch Start signal

Knock sensor Engine knocking

Park/neutral position (PNP) switch Gear position

Battery Battery voltage
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Electronic Ignition (El) System (Cont'd)

System Description

NFEC0015502

Tp
(msec)

1.75

A
L
5 1.50
2
$ 125
3
Q
< 1.00
ke
8075
£
600 1,000 1,400 1,800 2,200
Engine speed (rpm) SEF742M

The ignition timing is controlled by the ECM to maintain the best air-fuel ratio for every running condition of
the engine. The ignition timing data is stored in the ECM. This data forms the map shown.
The ECM receives information such as the injection pulse width and camshaft position sensor signal. Com-
puting this information, ignition signals are transmitted to the power transistor.
e.g., N: 1,800 rpm, Tp: 1.50 msec
A °BTDC
During the following conditions, the ignition timing is revised by the ECM according to the other data stored
in the ECM.
® At starting
During warm-up
At idle
At low battery voltage
During acceleration
The knock sensor retard system is designed only for emergencies. The basic ignition timing is programmed
within the anti-knocking zone, if recommended fuel is used under dry conditions. The retard system does not

operate under normal driving conditions. If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM. The ECM retards the ignition timing to eliminate the knocking condition.

Air Conditioning Cut Control

DESCRIPTION
) NFEC0016
Input/Output Signal Chart
NFEC0016501
Sensor Input Signal to ECM ECM function Actuator
Air conditioner switch Air conditioner “ON” signal
Throttle position sensor Throttle valve opening angle
Crankshaft position sensor (POS) Engine speed (POS signal)
Crankshaft position sensor (REF) Engine speed (REF signal)
Engine coolant temperature sensor Engine coolant temperature Air conditioner Air conditioner relay
cut control
Ignition switch Start signal
Vehicle speed sensor Vehicle speed
Refrigerant pressure sensor Refrigerant pressure
Power steering oil pressure switch Power steering operation

System Description

This system improves engine operation when the air conditioner is used.
Under the following conditions, the air conditioner is turned off.

e When the accelerator pedal is fully depressed.

e When cranking the engine.

® At high engine speeds.

NFEC0016502
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Air Conditioning Cut Control (Cont'd)

e When the engine coolant temperature becomes excessively high.
e \When operating power steering during low engine speed or low vehicle speed.
e When engine speed is excessively low.

e When refrigerant pressure is excessively low or high.

DESCRIPTION
Input/Output Signal Chart

Fuel Cut Control (at no load & high engine

speed)

NFEC0017

NFEC0017501

Sensor

Input Signal to ECM

ECM function

Actuator

Vehicle speed sensor

Vehicle speed

Park/neutral position (PNP) switch

Neutral position

Throttle position sensor

Throttle position

Engine coolant temperature sensor

Engine coolant temperature

Fuel cut control | Injectors

Crankshaft position sensor (POS)

Engine speed (POS signal)

Crankshaft position sensor (REF)

Engine speed (REF signal)

If the engine speed is above 1,800 rpm with no load (for example, in neutral and engine speed over 1,800
rpm) fuel will be cut off after some time. The exact time when the fuel is cut off varies based on engine speed.
Fuel cut will operate until the engine speed reaches 1,500 rpm, then fuel cut is cancelled.

NOTE:
This function is different from deceleration control listed under “Multiport Fuel Injection (MFI) System”, [EC-28.

Evaporative Emission System
DESCRIPTION

NFEC0018

Intake manifold

Throttle body

Purge Iine\

>
="

X

EVAP canister
purge volume
control solenoid

Fuell cut valve 4: Relief of vacuum ¢'

Fuel filler cap with EVAP valve .
pressure relief valve canister <3 © Air
and vacuum relief 4 : Fuel vapor

valve

Fuel tank

SEF988X

The evaporative emission system is used to reduce hydrocarbons emitted into the atmosphere from the fuel
system. This reduction of hydrocarbons is accomplished by activated charcoals in the EVAP canister.

The fuel vapor in the sealed fuel tank is led into the EVAP canister which contains activated carbon and the
vapor is stored there when the engine is not operating or when refueling to the fuel tank.

The vapor in the EVAP canister is purged by the air through the purge line to the intake manifold when the
engine is operating. EVAP canister purge volume control solenoid valve is controlled by ECM. When the engine

EC-32



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont'd)

operates, the flow rate of vapor controlled by EVAP canister purge volume control solenoid valve is propor-

tionally regulated as the air flow increases.

EVAP canister purge volume control solenoid valve also shuts off the vapor purge line during decelerating and

idling.

A/@

SEF917W

Valve B/

SEF989X

>~Check valve

Fuel filler

Fuel filler cap adapter

Vacuum/Pressure gauge

Vacuum/
Pressure

SEF943S

INSPECTION

EVAP Canister

Check EVAP canister as follows:

1. Block port B. Blow air through port A orally. Check that air flows
freely through port C with check valve resistance.

2. Block port A. Blow air through port B orally. Check that air flows
freely through port C.

NFEC0019

NFEC0019S01

Fuel Tank Vacuum Relief Valve (Built into fuel filler cap)
1. Wipe clean valve housing.
2. Check valve opening pressure and vacuum.
Pressure:
15.3 - 20.0 kPa (0.1530 - 0.2001 bar, 0.156 - 0.204
kg/cm 2, 2.22 - 2.90 psi)
Vacuum:

—-6.0 to —3.4 kPa (-0.0598 to —0.0343 bar, —0.061 to
-0.035 kg/cm 2, -0.87 to —0.50 psi)

3. If out of specification, replace fuel filler cap as an assembly.

CAUTION:
Use only a genuine fuel filler cap as a replacement.

Evaporative Emission (EVAP) Canister Purge Volume
Control Solenoid Valve
Refer to EC-314 and EC-459.

Fuel Tank Temperature Sensor

Refer to EC-276 and EC-447.

CheCking EVAP Vapor Lines NFEC0019511

1. Visually inspect vapor lines for leaks, cracks, damage, loose
connections, chafing and deterioration.

2. Inspect vacuum relief valve of fuel tank filler cap for clogging,
sticking, etc. Refer to next page.

EC-33
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Evaporative Emission System (Cont’d)

EVAPORATIVE EMISSION LINE DRAWING

EVAP canister purge volume
control solenoid valve

Intake manifold
collector

/_//

))

. ﬁ\
S\
oO {"
U ‘b

™
E‘@

o

o atmosphere “,. “
Tonuelttank
s S
&)
V\J

EVAP canister /

NOTE:
Do not use soapy water or any type of solvent
while installing vacuum hoses or purge hoses.

SEC125C
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Positive Crankcase Ventilation

- PCV valve

=

I

Baffle plate
b

(o : Fresh air
4 : Blow-by gas

SEF372Q

Engine not running
or backfiring

Cruising

—

Idling or Acceleration
decelerating or high load
r_,-___J_\ e
=~
="

SEF559A

SEC137A

Positive Crankcase Ventilation
DESCRIPTION

This system returns blow-by gas to the intake manifold.

The positive crankcase ventilation (PCV) valve is provided to con-
duct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake manifold
sucks the blow-by gas through the PCV valve.

Normally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air.

The ventilating air is then drawn from the air inlet tubes into the
crankcase. In this process the air passes through the hose con-
necting air inlet tubes to rocker cover.

Under full-throttle condition, the manifold vacuum is insufficient to
draw the blow-by flow through the valve. The flow goes through the
hose connection in the reverse direction.

On vehicles with an excessively high blow-by, the valve does not
meet the requirement. This is because some of the flow will go
through the hose connection to the air inlet tubes under all
conditions.

NFEC0021

INSPECTION

PCV (Positive Crankcase Ventilation) Valve \econmcor
With engine running at idle, remove PCV valve ventilation hose
from PCV valve; if the valve is working properly, a hissing noise will

be heard as air passes through it and a strong vacuum should be
felt immediately when a finger is placed over valve inlet.

NFEC0022

PCV Valve Ventilation Hose
1. Check hoses and hose connections for leaks.

2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

NFEC0022502
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BASIC SERVICE PROCEDURE

LHD models Data link connector \ \

Steering column

SEF036Y

FUEL PRES RELEASE

IDLE.

FUEL PUMP WILL STOP BY
TOUCHING START DURING

CRANK A FEW TIMES AFTER
ENGINE STALL.

PEF823K
LHD models
FUEL |-
PUMP |~
SEF290XA
RHD models

SEF037Y

Fuel Pressure Release

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

® WITH CONSULT-II

1. Turn ignition switch “ON”".

2. Perform “FUEL PRESSURE RELEASE” in “WORK SUP-
PORT” mode with CONSULT-II.

3. Start engine.

4. After engine stalls, crank it two or three times to release all fuel
pressure.

5. Turn ignition switch “OFF”.

NFEC0023S01

® WITHOUT CONSULT-II

1. Remove fuel pump fuse located in fuse box.
2. Start engine.

3. After engine stalls, crank it two or three times to release all fuel
pressure.

Turn ignition switch “OFF".

5. Reinstall fuel pump fuse after servicing fuel system.

NFEC0023S02

R
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BASIC SERVICE PROCEDURE

Fuel Pressure Check

Fuel pressure check adapter L—

Fuel pressure regulator —\

==\ ~

SEF030Y

auge

N\

SEF031Y

SECO015C

Fuel Pressure Check
e When reconnecting fuel line, always use new clamps.

e Make sure that clamp screw does not contact adjacent
parts.

e Use a torque driver to tighten clamps.
e Use Pressure Gauge to check fuel pressure.

e Do not perform fuel pressure check with system operat-
ing. Fuel pressure gauge may indicate false readings.

1. Release fuel pressure to zero.

2. Disconnect fuel tube joint between fuel pressure regulator and
injector tube and set fuel pressure check adapter (J44321).

NFEC0024

3. Install pressure gauge to the fuel pressure check adapter as
shown in the figure.

4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.
At idling:
With vacuum hose connected
Approximately 235 kPa (2.35 bar, 2.4 kg/cm
psi)
With vacuum hose disconnected
Approximately 294 kPa (2.94 bar, 3.0 kg/cm
psi)
If results are unsatisfactory, perform Fuel Pressure Regulator
Check.

2 .34

243

Fuel Pressure Regulator Check

1. Stop engine and disconnect fuel pressure regulator vacuum
hose from vacuum gallery.

2. Plug vacuum gallery with a blind cap.
3. Connect variable vacuum source to fuel pressure regulator.
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BASIC SERVICE PROCEDURE

Fuel Pressure Regulator Check (Cont'd)

Fuel pressure

Vacuum

30

20
10 50
0 60

ZTo fuel pressure regulator

SEF718BA

SEF702X

Fuel tube

Protrusion

Align protr(jls]ip; /’/

Fuel \Q@‘\

1)
injector s Zal
M Clip mounting
groove

SEF703X

4,

Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.

Injector
REMOVAL AND INSTALLATION

~

NFEC0026

Release fuel pressure to zero.

Remove intake manifold collector. Refer to EM-18, “TIMING
CHAIN".

Remove fuel tube assemblies in numerical sequence as
shown in the figure at left.

Expand and remove clips securing fuel injectors.

Extract fuel injectors straight from fuel tubes.

Be careful not to damage injector nozzles during removal.
Do not bump or drop fuel injectors.

Do not disassemble or adjust fuel injectors.

Carefully install O-rings, including the one used with the pres-
sure regulator.

Lubricate O-rings with a smear of engine oil.

Be careful not to damage O-rings with service tools, fin-
ger nails or clips. Do not expand or twist O-rings. If
stretched, do not insert them into fuel tubes immediately
after stretching.

Discard old clips; replace with new ones.
Position clips in grooves on fuel injectors.

Make sure that protrusions of fuel injectors are aligned
with cutouts of clips after installation.
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Injector (Cont'd)

Fuel return hose N
Vacuum hose
Fuel pressure regulator
<\ GS;?/@ 3.0 - 3.8 (0.30 - 0.39, 26 - 33)

Vacuum hose
,él [@]s.4-108

(0.85 - 1.11, 74 - 96)

Fuel tube

[@] : Nem (kg-m, in-Ib)

SEF704XA

8. Align protrusions of fuel tubes with those of fuel injectors.
Insert fuel injectors straight into fuel tubes.

9. After properly inserting fuel injectors, check to make sure that
fuel tube protrusions are engaged with those of fuel injectors,
and that flanges of fuel tubes are engaged with clips.

10. Tighten fuel tube assembly mounting nuts in numerical
<:I Engine front sequence (indicated in the figure at left) and in two stages.
: Tightening torque N-m (kg-m, ft-lb)

1st stage:

9.3-108(1.0-1.1,6.9-7.9)

2nd stage:
20.6 - 26.5(2.1-2.7, 16 - 19)
11. Install all parts removed in reverse order of removal.

S
2/ 4 CAUTION:

After properly connecting fuel tube assembly to injector and
fuel hose, check connection for fuel leakage.

SEF705X
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How to Check Idle Speed and Ignition Timing

How to Check Idle Speed and Ignition Timing

DATA MONITOR NFEC0607
MONITOR NO DTC IDLE SPEED J—
ENG SPEED XXX rpm e Using CONSULT-II

Check idle speed in “DATA MONITOR” mode with CONSULT-II.

SEF058Y

IGNITION TIMING

Any of following two methods may be used.
e Method A

a) Attach timing light to loop wire as shown.
b) Check ignition timing.

NFEC0607S02

e Method B
a) Remove No. 1 ignition coil.

No. 1 |gn|t|on
coil

SEF247Q

PN b) Connect No. 1 ignition coil and No. 1 spark plug with suitable
— HSU"ab'e high-tension wire high-tension wire as shown, and attach timing light clamp to

\\\%&\\\ﬁ this wire.
\ /N° : 'g"'"°" °°"/ c) Check ignition timing.
7

\ (\\
Tlmlng indicator

S
f\ﬁg v
a
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How to Check Idle Speed and Ignition Timing (Cont'd)

Cut

-l
| —T

Pull 4=

Suitable Electrode J

high-tension wire

Insulating tape

\
Approx.
14 (0.55)

ApprO x. 32 @ 26)

Unit: mm (in)

SEF311Q

SELECT WORK ITEM

XXXXXXXXXX

XXXXXXXXXX

IDLE AIR VOL LEARN

XXXXXXXXXX

XXXXXXXXXX

XXXXXXXXXX

SEF217Z

WORK SUPPORT
IDLE AIR VOL LEARN
MONITOR
ENG SPEED

XXX rpm

START

SEF454Y

WORK SUPPORT
IDLE AIRVOL LEARN|  CMPLT
MONITOR

ENG SPEED |/ XXX rpm

Result appears.
CMPLT: successful

INCMP: unsuccessful

START

SEF455Y

Idle Air Volume Learning

DESCRIPTION NFEC0642501

“Idle Air Volume Learning” is an operation to learn the idle air vol-
ume that keeps each engine within the specific range. It must be
performed under any of the following conditions:

e Each time IACV-AAC valve, throttle body or ECM is replaced.
e Idle speed or ignition timing is out of specification.

PRE-CONDITIONING NFECO842502

Before performing “ldle Air Volume Learning”, make sure that all of
the following conditions are satisfied.

Learning will be cancelled if any of the following conditions are
missed for even a moment.

e® Battery voltage: More than 12.9V (At idle)
® Engine coolant temperature: 70 - 99°C (158 - 210°F)
® PNP switch: ON
® Electric load switch: OFF
(Air conditioner, headlamp, rear window defogger)
On vehicles equipped with daytime light systems, set lighting
switch to the 1st position to light only small lamps.
e Cooling fan motor: Not operating
e Steering wheel: Neutral (Straight-ahead position)
e Vehicle speed: Stopped
°

Transmission: Warmed-up

For A/T models with CONSULT-II, drive vehicle until “FLUID
TEMP SE” in “DATA MONITOR” mode of “A/T” system indi-
cates less than 0.9V.

For A/T models without CONSULT-Il and M/T models, drive
vehicle for 10 minutes.

OPERATION PROCEDURE

@ Wlth CONSULT-” NFEC0642S0301
1. Turn ignition switch “ON” and wait at least 1 second.

2. Turn ignition switch “OFF” and wait at least 10 seconds.

EC-41
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Idle Air Volume Learning (Cont'd)

((/‘;
‘...

(

Throttle position

\Vg sensor
>
& ¢- v
=\
q‘:
A

NUNE Throttle posmon
> 'U/swnch =

oz N
=le %
NE:

(
SECO001C

R

©oo~No O

10.

Start engine and warm it up to normal operating temperature.

Check that all items listed under the topic “PRE-CONDITION-
ING” (previously mentioned) are in good order.

Turn ignition switch “OFF” and wait at least 10 seconds.
Start the engine and let it idle for at least 30 seconds.

Select “IDLE AIR VOL LEARN” in “WORK SUPPORT” mode.
Touch “START” and wait 20 seconds.

Make sure that “CMPLT” is displayed on CONSULT-II screen.
If “INCMP” is displayed, “Idle Air Volume Learning” will not be
carried out successfully. In this case, find the cause of the
problem by referring to the NOTE below.

Rev up the engine two or three times. Make sure that idle
speed and ignition timing are within specifications.

ITEM

SPECIFICATION

Idle speed

VQ20DE M/T: 67550 rpm

A/T: 700450 rpm (in “P” or “N” position)

VQ30DE M/T: 625£50 rpm

A/T: 70050 rpm (in “P” or “N” position)

Ignition timing

M/T: 9°+5° BTDC
AIT: 9°£5° BTDC (in “P” or "N” position)

VQ20DE

M/T: 15°+5° BTDC
A/T: 15°+5° BTDC (in “P” or “N” position)

VQ30DE

® Without CONSULT-II

1.
2.
3.
4

o0

10.

NFEC064250302

Turn ignition switch “ON” and wait at least 1 second.
Turn ignition switch “OFF” and wait at least 10 seconds.
Start engine and warm it up to normal operating temperature.

Check that all items listed under the topic “PRE-CONDITION-
ING” (previously mentioned) are in good order.

Turn ignition switch “OFF” and wait at least 10 seconds.
Start the engine and let it idle for at least 30 seconds.
Disconnect throttle position sensor harness connector (brown),
then reconnect it within 5 seconds.

Wait 20 seconds.

Make sure that idle speed is within specifications. If not, the
result will be incomplete. In this case, find the cause of the
problem by referring to the NOTE below.

Rev up the engine two or three times. Make sure that idle
speed and ignition timing are within specifications.
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Idle Air Volume Learning (Cont'd)

ITEM SPECIFICATION

Idle speed VQ20DE M/T: 67550 rpm
A/T: 700450 rpm (in “P” or “N” position)

VQ30DE M/T: 62550 rpm
A/T: 70050 rpm (in “P” or “N” position)

Ignition timing VQ20DE M/T: 9°+5° BTDC
A/T: 9°+£5° BTDC (in “P” or "N” position)

VQ30DE M/T: 15°+5° BTDC
A/T: 15°+5° BTDC (in “P” or “N” position)

NOTE:
If idle air volume learning cannot be performed successfully,
proceed as follows:

1) Check that throttle valve is fully closed.
2) Check PCV valve operation.

3) Check that downstream of throttle valve is free from air
leakage.

4) Adjust closed throttle position switch and reset memory.
(Refer to Basic Inspection, EC-

5) When the above three items check out OK, engine com-
ponent parts and their installation condition are question-
able. Check and eliminate the cause of the problem.
It is useful to perform “TROUBLE DIAGNOSIS — SPECIFI-
CATION VALUE”,

6) If any of the following conditions occur after the engine
has started, eliminate the cause of the problem and per-
form “Idle air volume learning” all over again:

® Engine stalls.
Erroneous idle.
e Blown fuses related to the IACV-AAC valve system.
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Introduction

Introduction

MODELS WITH EURO-OBD SYSTEM NFEC0020502

The ECM has an on board diagnostic system which detects malfunctions related to engine sensors or actua-
tors. The ECM also records various emission-related diagnostic information including:

NFEC0029

Diagnostic Trouble Code (DTC) Mode 3 of ISO 15031-5
Freeze Frame data Mode 2 of ISO 15031-5
System Readiness Test (SRT) code Mode 1 of ISO 15031-5
1st Trip Diagnostic Trouble Code (1st Trip DTC) Mode 7 of ISO 15031-5

1st Trip Freeze Frame data

Test values and Test limits Mode 6 of ISO 15031-5

Calibration ID Mode 9 of ISO 15031-5

The above information can be checked using procedures listed in the table below.
X: Applicable —: Not applicable

DTC 1st trip DTC Freeze Frame Ist trip Freeze SRT code Test value
data Frame data
CONSULT-II X X X X X —
GST X X*1 X — X X

*1: 1st trip DTCs for self-diagnoses concerning SRT items cannot be shown on the GST display.

The malfunction indicator (MI) on the instrument panel lights up when the same malfunction is detected in two
consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode. (Refer to @.)

MODELS WITHOUT EURO-OBD SYSTEM NFECO029501

The ECM has an on board diagnostic system, which detects malfunctions related to engine sensors or actua-
tors. The ECM also records various emission-related diagnostic information including:

Diagnostic Trouble Code (DTC)

Freeze Frame data

1st Trip Diagnostic Trouble Code (1st Trip DTC)

1st Trip Freeze Frame data

The above information can be checked using procedures listed in the table below.
X: Applicable —: Not applicable

DTC 1st trip DTC Freeze Frame data 1st trip Freeze Frame
data
CONSULT-II X X X X
ECM X X*1 — —

*1: When the DTC and the 1st trip DTC appear on the display simultaneously, it is difficult to clearly distinguish one from the other.

Two Trip Detectio n Logic

MODELS WITH EURO-OBD SYSTEM NFECO030S01

When a malfunction is detected for the first time, 1st trip DTC and 1st trip Freeze Frame data are stored in
the ECM memory. The MI will not light up at this stage <1st trip>.

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored
in the ECM memory, and the MI lights up. The Ml lights up at the same time when the DTC is stored <2nd
trip>.

The “trip” in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed during
vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MI, and store
DTC and Freeze Frame data, even in the 1st trip, as shown below.

NFEC0030
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Two Trip Detection Logic (Cont'd)

X: Applicable —: Not applicable
Ml DTC 1st trip DTC
| 1st trip 2nd trip
tems — — 1sttrip | 2nd trip 1st trip 2nd trip
Blinking L|g:;|ng Blinking ng:rt:ng displaying | displaying | displaying | displaying
Misfire (Possible three way
catalyst damage) X o . . . . X o
— DTC: P0300 - P0306 is
being detected
Misfire (Possible three way
catalyst damage) . . X . o X . o
— DTC: P0300 - P0306 is
being detected
Fail-safe items (Refer to . X . . X1 . X1 -
)

Except above — — — X — X X —

*1: Except “ECM”.

MODELS WITHOUT EURO-OBD SYSTEM NFECO030502

When a malfunction is detected for the first time, 1st trip DTC and 1st trip Freeze Frame data are stored in
the ECM memory. <1st trip>

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored
in the ECM memory. <2nd trip> The “trip” in the “Two Trip Detection Logic” means a driving mode in which
self-diagnosis is performed during vehicle operation. When the ECM enters the fail-safe mode (Refer to
@?, the DTC is stored in the ECM memory even in the 1st trip.

Emission-related Diagnostic Information
MODELS WITH EURO-OBD SYSTEM
DTC and 1st Trip DTC [

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MI will not light up (two trip detection logic). If the same malfunction is not detected in the 2nd
trip (meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same mal-
function is detected in the 2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the Mi
lights up. In other words, the DTC is stored in the ECM memory and the Ml lights up when the same malfunc-
tion occurs in two consecutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is performed
between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that blink or
light up the MI during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.

Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “How to Erase
Emission-related Diagnostic Information”. Refer to .

For malfunctions in which 1st trip DTCs are displayed, refer to FC-54. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continuously
are also displayed on CONSULT-II.

1st trip DTC is specified in Mode 7 of ISO 15031-5. 1st trip DTC detection occurs without lighting up the Ml
and therefore does not warn the driver of a problem. However, 1st trip DTC detection will not prevent the
vehicle from being tested, for example during Inspection/Maintenance (I/M) tests.

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step II, refer to page EC-88. Then perform “DTC Confirmation
Procedure” or “Overall Function Check” to try to duplicate the problem. If the malfunction is duplicated, the
item requires repair.

How to read DTC and 1st Trip DTC

DTC and 1st trip DTC can be read by the following methods.

With CONSULT-II

With GST

NFEC0031

NFEC0031509
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Emission-related Diagnostic Information (Cont'd)

CONSULT-Il or GST (Generic Scan Tool) Examples: P0340, P1320, P0O705, P0750, etc.
These DTCs are prescribed by 1ISO 15031-6.

(CONSULT-II also displays the malfunctioning component or system.)

e 1st trip DTC No. is the same as DTC No.

e Output of a DTC indicates a malfunction. However, Mode Il and GST do not indicate whether the
malfunction is still occurring or has occurred in the past and has returned to normal.
CONSULT-II can identify malfunction status as shown below. Therefore, using CONSULT-II (if avail-
able) is recommended.

A sample of CONSULT-II display for DTC is shown below. DTC or 1st trip DTC of a malfunction is displayed
in SELF-DIAGNOSTIC RESULTS mode of CONSULT-II. Time data indicates how many times the vehicle was
driven after the last detection of a DTC.

If the DTC is being detected currently, the time data will be “0”.

If a 1st trip DTC is stored in the ECM, the time data will be “[1t]".

SELF DIAG RESULTS SELF DIAG RESULTS
DTC RESULTS TIME DTC RESULTS TIME

MAF SEN/CIRCUIT MAF SEN/CIRCUIT

0 1t

[P0100] ) [P0O100]
DTC E)ST‘ é”p
display display

SEF992X

Freeze Frame Data and 1st Trip Freeze Frame Data
NFEC003150902

The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant
temperature, short term fuel trim, long term fuel trim, engine speed, vehicle speed, absolute throttle position,
base fuel schedule and intake air temperature at the moment a malfunction is detected.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data.
The data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT-II or
GST. The 1st trip freeze frame data can only be displayed on the CONSULT-Il screen, not on the GST. For
details, see

Only one set of freeze frame data (either 1st trip freeze frame data or freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is no prior-
ity for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected. However, once
freeze frame data (2nd trip detection/MI on) is stored in the ECM memory, 1st trip freeze frame data is no
longer stored. Remember, only one set of freeze frame data can be stored in the ECM. The ECM has the fol-
lowing priorities to update the data.

Priority Items

Freeze frame data Misfire — DTC: P0300 - P0306

! Fuel Injection System Function — DTC: P0171, P0172, P0174, P0175

2 Except the above items (Includes A/T related items)

3 1st trip freeze frame data

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 1st trip freeze data is no longer stored (because only one freeze frame data or
1st trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the ECM memory and
freeze frame data with the same priority occurs later, the first (original) freeze frame data remains unchanged
in the ECM memory.

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “How to Erase Emission-related
Diagnostic Information”. Refer to
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Emission-related Diagnostic Information (Cont'd)

System Readiness Test (SRT) Code

System Readiness Test (SRT) code is specified in Mode 1 of ISO 15051-5.

As part of an emissions test for Inspection & Maintenance (I/M), certain states require the status of SRT be
used to indicate whether the ECM has completed self-diagnosis of major emission systems and components.
Completion must be verified in order for the emissions inspection to proceed.

If a vehicle is rejected for a State emissions inspection due to one or more SRT items indicating “INCMP”,
use the information in this Service Manual to set the SRT to “CMPLT".

In most cases the ECM will automatically complete its self-diagnosis cycle during normal usage, and the SRT
status will indicate “CMPLT” for each application system. Once set as “CMPLT”, the SRT status remains
“CMPLT” until the self-diagnosis memory is erased.

Occasionally, certain portions of the self-diagnostic test may not be completed as a result of the customer’s
normal driving pattern; the SRT will indicate “INCMP” for these items.

NOTE:

The SRT will also indicate “INCMP” if the self-diagnosis memory is erased for any reason or if the ECM
memory power supply is interrupted for several hours.

If, during the state emissions inspection, the SRT indicates “CMPLT” for all test items, the inspector will con-
tinue with the emissions test. However, if the SRT indicates “INCMP” for one or more of the SRT items the
vehicle is returned to the customer untested.

NOTE:

If Ml is “ON” during the state emissions inspection, the vehicle is also returned to the customer untested even
though the SRT indicates “CMPLT” for all test items. Therefore, it is important to check SRT (“CMPLT") and
DTC (No DTCs) before the inspection.

SRT Item
The table below shows required self-diagnostic items to set the SRT to “CMPLT".

NFEC0031S0903

NFEC003150907

SRT item Perfor- _ _ o . , Corresponding
(CONSU'LT-II indica- mance Pri- Required self-diagnostic items to set the SRT to “CMPLT DTC No.
tion) ority*1

CATALYST 3 Three way catalyst function P0420, P0430

HO2S 3 Heated oxygen sensor 1 (front) (circuit) P0130, P0150
Heated oxygen sensor 1 (front) (lean shift monitoring) P0131, PO151
Heated oxygen sensor 1 (front) (rich shift monitoring) P0132, P0152
Heated oxygen sensor 1 (front) (response monitoring) P0133, P0153
Heated oxygen sensor 1 (front) (high voltage) P0134, P0154
Heated oxygen sensor 2 (rear) (min. voltage monitoring) P0137, PO157
Heated oxygen sensor 2 (rear) (max. voltage monitoring) P0138, P0158
Heated oxygen sensor 2 (rear) (response monitoring) P0139, P0159
Heated oxygen sensor 2 (rear) (high voltage) P0140, P0160

HO2S HTR 3 Heated oxygen sensor 1 heater (front) P0135, P0155
Heated oxygen sensor 2 heater (rear) P0141, PO161

*1: If completion of several SRTs is required, perform driving patterns (DTC confirmation procedure), one by one based on the priority
for models with CONSULT-II.

SRT Set TI mlng NFEC003150908

SRT is set as “CMPLT” after self-diagnosis has been performed one or more times. Completion of SRT is done
regardless of whether the result is OK or NG. The set timing is different between OK and NG results and is
shown in the table below.
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Emission-related Diagnostic Information (Cont'd)

Example
Self-diagnosis result _ ) Ignition cycle
Diagnosis ~ON_- OFF .ON- OFF .ON- ~ ON -
All OK Case 1 P0400 OK (1) — ) OK (2) —(©
P0402 OK (1) —Q — OK (2)
P1402 OK (1) OK (2) —© —©
SRT of EGR “CMPLT” “CMPLT” “CMPLT” “CMPLT”
Case 2 P0400 OK (1) —W — —W
P0402 — () — () OK (1) —
P1402 OK (1) OK (2) —© —©
SRT of EGR “INCMP” “INCMP” “CMPLT” “CMPLT”
NG exists Case 3 P0400 OK OK — —
P0402 — — — —
P1402 NG - NG (Conselglu(five NG)
(1;tTtgp) 1st trip DTC — 1st trip DTC - “ADIT%N,,)
SRT of EGR “INCMP” “INCMP” “INCMP” “CMPLT”

OK: Self-diagnosis is carried out and the result is OK.
NG: Self-diagnosis is carried out and the result is NG.

—: Self-diagnosis is not carried out.

When all SRT related self-diagnoses showed OK results in a single cycle (Ignition OFF-ON-OFF), the SRT

will indicate “CMPLT”. - Case 1 above

When all SRT related self-diagnoses showed OK results through several different cycles, the SRT will indi-

cate “CMPLT"” at the time the respective self-diagnoses have at least one OK result. » Case 2 above

If one or more SRT related self-diagnoses showed NG results in 2 consecutive cycles, the SRT will also indi-

cate “CMPLT”. - Case 3 above

The table above shows that the minimum number of cycles for setting SRT as “INCMP” is one (1) for each

self-diagnosis (Case 1 & 2) or two (2) for one of self-diagnoses (Case 3). However, in preparation for the state

emissions inspection, it is unnecessary of each self-diagnosis to be executed twice (Case 3) for the following

reasons:

e The SRT will indicate “CMPLT” at the time the respective self-diagnoses have one (1) OK result.

® The emissions inspection requires “CMPLT” of the SRT only with OK self-diagnosis results.

e When, during SRT driving pattern, 1st trip DTC (NG) is detected prior to “CMPLT” of SRT, the self-diag-
nosis memory must be erased from ECM after repair.

e If the 1st trip DTC is erased, all the SRT will indicate “INCMP”.

NOTE:

SRT can be set as “CMPLT” together with the DTC(s). Therefore, DTC check must always be carried out prior

to the state emission inspection even though the SRT indicates “CMPLT".

SRT Service Procedure —
If a vehicle has failed the state emissions inspection due to one or more SRT items indicating “INCMP”, review
the flowchart diagnostic sequence on the next page.
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Emission-related Diagnostic Information (Cont'd)

Vehicle rejected by IM

Start

Check for DTC’s DTC | - -
Refer to “How to read DTC and 1st trip DTC”. *1 Repair malfunction(s) and erase DTC.

No DTC

Check SRT status
Refer to “How to display SRT code”. *2

All “CMPLT” Any “INCMP”

Perform road test
Refer to “How to set SRT code”. *3

Recheck for DTC’s DTC - -
Refer to “How to read DTC and 1st trip DTC”. *1 _>I Repair malfunction(s) and erase DTC.
No DTC
\i Any
Make sure of all SRT “CMPLT”. “INCMP” | Tak Tt "
Refer to “How to display SRT code”. *2 ake appropriate action.
All “CMPLT”
\ \
| End
SEF573XB
*1 Ec-45 x2  Ec-49 *3  EC-50

How to Display SRT Code

With CONSULT-II

Selecting “SRT STATUS” in “DTC CONFIRMATION” mode with CONSULT-II.
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT-II screen; for items whose SRT
codes are not set, “INCMP” is displayed as shown below.

NFEC003150910
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Emission-related Diagnostic Information (Cont'd)

1 SELECT SYSTEM
2 CATALYST INCMP
3 HO2S HTR CMPLT
4HO2S CMPLT
SEC183C
With GST

Selecting Mode 1 with GST (Generic Scan Tool)

How to Set SRT Code NFEC003150911

To set all SRT codes, self-diagnosis for the items indicated above must be performed one or more times. Each
diagnosis may require a long period of actual driving under various conditions.

With CONSULT-II

Perform corresponding DTC Confirmation Procedure one by one based on “Performance Priority” in the table
on .

® Without CONSULT-II

The most efficient driving pattern in which SRT codes can be properly set is explained on the next page. The
driving pattern should be performed one or more times to set all SRT codes.
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Emission-related Diagnostic Information (Cont'd)

Driving Pattern

-NFEC0031S0912
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Emission-related Diagnostic Information (Cont'd)

® The time required for each diagnosis varies with road surface conditions, weather, altitude, individual driv-
ing habits, etc.
Zone A refers to the range where the time required, for the diagnosis under normal conditions*, is the
shortest.
Zone B refers to the range where the diagnosis can still be performed if the diagnosis is not completed
within zone A.

*. Normal conditions refer to the following:

- Sea level

- Flat road

— Ambient air temperature: 20 - 30°C (68 - 86°F)

— Diagnosis is performed as quickly as possible under normal conditions.
Under different conditions [For example: ambient air temperature other than 20 - 30°C (68 - 86°F)], diag-
nosis may also be performed.

Pattern 1:

® The engine is started at the engine coolant temperature of =10 to 35°C (14 to 95°F)
(where the voltage between the ECM terminal 70 and ground is 3.0 - 4.3V).

® The engine must be operated at idle speed until the engine coolant temperature is greater than 70°C
(158°F) (where the voltage between the ECM terminal 70 and ground is lower than 1.4V).

® The engine is started at the fuel tank temperature of warmer than 0°C (32°F) (where the voltage
between the ECM terminal 92 and ground is less than 4.1V).

Pattern 2:

e When steady-state driving is performed again even after it is interrupted, each diagnosis can be conducted.
In this case, the time required for diagnosis may be extended.

Pattern 3:

® The driving pattern outlined in *2 must be repeated at least 3 times.

Pattern 4:

e Tests are performed after the engine has been operated for at least 17 minutes.
® The accelerator pedal must be held very steady during steady-state driving.

e |[f the accelerator pedal is moved, the test must be conducted all over again.

*1: Depress the accelerator pedal until vehicle speed is 90 km/h (56 MPH), then release the accelerator pedal
and keep it released for more than 10 seconds. Depress the accelerator pedal until vehicle speed is 90 km/h
(56 MPH) again.

*2: Operate the vehicle in the following driving pattern.

1) Decelerate vehicle to 0 km/h (0 MPH) and let engine idle.

2) Repeat driving pattern shown below at least 10 times.

e During acceleration, hold the accelerator pedal as steady as possible.

TR U —
(30 - 35 MPH) '
0 km/h -

SEF414S

*3: Checking the vehicle speed with GST is advised.

Suggested Transmission Gear Position for A/T Models

Set the selector lever in the “D” position with the overdrive switch turned ON.

Suggested upshift speeds for M/T models

Shown below are suggested vehicle speeds for shifting into a higher gear. These suggestions relate to fuel
economy and vehicle performance. Actual upshift speeds will vary according to road conditions, the weather
and individual driving habits.
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Emission-related Diagnostic Information (Cont'd)

For normal acceleration in low altitude areas For quick acceleration in low altitude
[less than 1,219 m (4,000 ft)]: areas and high altitude areas
[over 1,219 m (4,000 ft)]:
ACCEL shift point CRUISE shift point
Gear change km/h (MPH) km/h (MPH) km/h (MPH)
1st to 2nd 21 (13) 21 (13) 24 (15)
2nd to 3rd 37 (23) 26 (16) 40 (25)
3rd to 4th 53 (33) 44 (27) 64 (40)
4th to 5th 63 (39) 58 (36) 72 (45)

Suggested Maximum Speed in Each Gear

Downshift to a lower gear if the engine is not running smoothly, or if you need to accelerate.

Do not exceed the maximum suggested speed (shown below) in any gear. For level road driving, use the
highest gear suggested for that speed. Always observe posted speed limits and drive according to the road
conditions to ensure safe operation. Do not over-rev the engine when shifting to a lower gear as it may cause
engine damage or loss of vehicle control.

Gear km/h (MPH)
1st 50 (30)

2nd 89 (55)

3rd 128 (80)
4th —

5th —

Test Value and Test Limit (GST Only — not Applicable to CONSULT-II)

The following is the information specified in Mode 6 of ISO 15031-5.

The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG” while
being monitored by the ECM during self-diagnosis. The test limit is a reference value which is specified as the
maximum or minimum value and is compared with the test value being monitored.

Items for which these data (test value and test limit) are displayed are the same as SRT code items (26 test
items).

These data (test value and test limit) are specified by Test ID (TID) and Component ID (CID) and can be dis-
played on the GST screen.

NFEC003150904

X: Applicable —: Not applicable

Test value (GST display)

SRT item Self-diagnostic test item Test limit Application
TID CID
Three way catalyst function 01H 01H Max. X
(bank 1)
CATALYST -
Three way catalyst function 03H 02H Max. X

(bank 2)
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Emission-related Diagnostic Information (Cont'd)

Test value (GST display)
SRT item Self-diagnostic test item Test limit Application
TID CID
09H 04H Max. X
OAH 84H Min. X
Heated oxygen sensor 1 (front) OBH 04H Max X
(bank 1) :
OCH 04H Max. X
ODH 04H Max. X
11H 05H Max. X
12H 85H Min. X
Heated oxygen sensor 1 (front)
(bank 2) 13H O5H Max. X
14H O5H Max. X
02 SENSOR
15H 05H Max. X
19H 86H Min. X
Heated oxygen sensor 2 (rear) 1AH 86H Min X
(bank 1) 1BH 06H Max. X
1CH 06H Max. X
21H 87H Min. X
Heated oxygen sensor 2 (rear) 22H 87H Min. X
(bank 2) 23H 07H Max. X
24H 07H Max. X
Heated oxygen sensor 1 heater (front) 29H 08H Max. X
(bank 1) 2AH 88H Min. X
Heated oxygen sensor 1 heater (front) 2BH O09H Max. X
(bank 2) 2CH 89H Min. X
02 SENSOR HEATER
Heated oxygen sensor 2 heater (rear) 2DH OAH Max. X
(bank 1) 2EH 8AH Min. X
Heated oxygen sensor 2 heater (rear) 2FH 0BH Max. X
(bank 2) 30H 8BH Min. X
Emission-related Diagnostic Information Items
) NFECD(_73150905
X: Applicable —: Not applicable
ltems Test value/ Test
* H T 1 *
(CONSULT-II screen terms) DTC*1 SRT code (Gs"'|r'n(|;[n|y) 1st trip DTC*1 | Reference page
NO DTC IS DETECTED.
FURTHER TESTING P0O000 —_ — — —
MAY BE REQUIRED.
MAF SEN/CIRCUIT P0100 — — X Ec-134
AIR TEMP SEN/CIRC P0110 — — X Ec-141
COOLANT T SEN/CIRC P0115 — — X EC-144
THRTL POS SEN/CIRC P0120 — — X EC-151
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Emission-related Diagnostic Information (Cont'd)

Items DTC*1 SRT code et Vll‘ijlrtji‘ta/ et Ist trip DTC*1 | Reference page
(CONSULT-II screen terms) (GST only)
HO2S1 (B1) P0130 X X X*2 EC-154
HO2S1 (B1) P0131 X X X*2 EC-164
HO2S1 (B1) P0132 X X X*2 EC-178
HO2S1 (B1) P0133 X X X*2 Ec-184
HO2S1 (B1) P0134 X X X*2 EC-107
HO2S1 HTR (B1) P0135 X X X*2 EC-208
HO2S2 (B1) P0137 X X X*2 Ec-217
HO2S2 (B1) P0138 X X X*2 Ec-223
HO2S2 (B1) P0139 X X X*2 EC-234
HO2S2 (B1) P0140 X X X*2 EC-245
HO2S2 HTR (B1) PO141 X X X*2 Ec-254
HO2S1 (B2) P0150 X X X*2 Ec-154
HO2S1 (B2) PO151 X X X*2 Ec-16d
HO2S1 (B2) P0152 X X X*2 Ec-176
HO2S1 (B2) P0153 X X X*2 EC-184
HO2S1 (B2) P0154 X X X*2 Ec-197
HO2S1 HTR (B2) P0155 X X X*2 Ec-208
HO2S2 (B2) P0157 X X X*2 Ec-217
HO2S2 (B2) P0158 X X X*2 Ec-223
HO2S2 (B2) P0159 X X X*2 EC-234
HO2S2 (B2) P0160 X X X*2 EC-244
HO2S2 HTR (B2) P0161 X X X*2 EC-254
FUEL SYS-LEAN/BK1 P0171 — — X EC-261
FUEL SYS-RICH/BK1 P0172 — — X Ec-26d
FUEL SYS-LEAN/BK2 PO174 — — X Ec-261
FUEL SYS-RICH/BK2 P0175 — — X EC-26¢
FUEL TEMP SEN/CIRC P0180 — — X EC-274
MULTI CYL MISFIRE P0300 — — X Ec-281
CYL 1 MISFIRE P0301 — — X EC-281
CYL 2 MISFIRE P0302 — — X EC-281
CYL 3 MISFIRE P0303 — — X Ec-231
CYL 4 MISFIRE P0304 — — X Ec-281
CYL 5 MISFIRE P0305 — — X Ec-281
CYL 6 MISFIRE P0306 — — X EC-231
KNOCK SEN/CIRC-B1 P0325 — — — Ec-289
CKP SEN/CIRCUIT P0335 — — X EC-295
CMP SEN/CIRCUIT P0340 — — X EC-303
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Emission-related Diagnostic Information (Cont'd)

Items

Test value/ Test

(CONSULT-II screen terms) DTC*1 SRT code (Gsli_lr_nci)tnly) Ist trip DTC*1 | Reference page
TW CATALYST SYS-B1 P0420 X X X*2 Ec-309
TW CATALYST SYS-B2 P0430 X X X*2 EC-308
PURG VOLUME CONT/V P0443 — — X EC-314
VEH SPEED SEN/CIRC P0500 — — X Ec-320
IACV/AAC VLVICIRC P0505 — — X EC-324
CLOSED TP SW/CIRC P0510 — — X EC-333
ECM P0605 — — X Ec-341
PNP SW/CIRC P0705 — — X hT-127
ATF TEMP SEN/CIRC P0710 — — X bT-124
VEH SPD SEN/CIR AT P0720 — — X bT-134
ENGINE SPEED SIG P0725 — — X kT-13d
A/T 1ST GR FNCTN P0O731 — — X hT-144
AJT 2ND GR FNCTN P0732 — — X bT-154d
AIT 3RD GR FNCTN P0733 — — X hT-156
AIT 4TH GR FNCTN P0734 — — X hT-167
TCC SOLENOID/CIRC P0740 — — X bT-171
L/PRESS SOL/CIRC P0745 — — X bT-176
SFT SOL A/CIRC P0750 — — X hT-187
SFT SOL B/CIRC PO755 — — X hT-187
SWIRL CONT SOLNV P1131 — — X EC-344
ENG OVER TEMP P1217 — — X Ec-351
CKP SEN (REF)/CIRC P1335 — — X Ec-3ad
CKP SENSOR (COG) P1336 — — X EC-387
AIT DIAG COMM LINE P1605 — — X EC-304
TP SEN/CIRC A/T P1705 — — X hT-197
P-N POS SW/CIRCUIT P1706 — — X EC-30¢
O/R CLTCH SOL/CIRC P1760 — — X bT-201

*1: 1st trip DTC No. is the same as DTC No.

*2: These are not displayed with GST.
NOTE:

Regarding A33 models, “-B1” and “BK1” indicate bank 1 and “-B2” and “BK2” indicate bank 2.

How to Erase Emission-related Diagnostic Information
How to Erase DTC () With CONSULT-II)

NOTE:

If the DTC is not for A/T related items (see Edmkip steps 2 through 4.
1) If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least

10 seconds and then turn it “ON” (engine stopped) again.
2) Turn CONSULT-Il “ON” and touch “A/T".

3) Touch “SELF-DIAG RESULTS".
4) Touch “ERASE”. [The DTC in the TCM (Transmission control module) will be erased.] Then touch “BACK”

twice.

EC-56
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Emission-related Diagnostic Information (Cont'd)

5) Touch “ENGINE”".
6) Touch “SELF-DIAG RESULTS".
7) Touch “ERASE”. (The DTC in the ECM will be erased.)

e If DTCs are displayed for both ECM and TCM (Transmission control module), they need to be erased
individually from the ECM and TCM (Transmission control module).

How to erase DTC (With CONSULT-II)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least 10 seconds
and then turn it “ON” (engine stopped) again.

SELECT SYSTEM SELECT DIAG MODE SELF-DIAG RESULTS
ENGINE SELF-DIAG RESULTS DTC RESULTS TIME
AT DATA MONITOR

SHIFT SOLENOID/V A

DTC WORK SUPPORT

’—> TCM PART NUMBER |:>

2. Turn CONSULT-II “ON”, and 3. Touch “SELF-DIAG RESULTS”. 4. Touch “ERASE”. (The DTC
touch “A/T". in the TCM will be erased.)
Touch | Touch
{ﬁ “BACK”. “BACK”".
SELECT SYSTEM SELECT DIAG MODE SELF DIAG RESULTS
ENGINE WORK SUPPORT DTC RESULTS | TIME
AT SELF-DIAG RESULTS SFT SOL A/CIRC
[P0750] 0
DATA MONITOR

DATA MONITOR (SPEC)

ACTIVETEST

DTC & SRT CONFIRMATION

ECM PART NUMBER

5. Touch “ENGINE". 6. Touch “SELF-DIAG RESULTS". 7. Touch “ERASE”. (The DTC
in the ECM will be erased.)
SEF823YA

The emission related diagnostic information in the ECM can be erased by selecting “ERASE” in the “SELF-

DIAG RESULTS” mode with CONSULT-II.

How to Erase DTC (&) With GST)

NOTE:

If the DTC is not for A/T related items (see Edmkip step 2.

1) If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
10 seconds and then turn it “ON” (engine stopped) again.

2) Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT-Il)" in AT section titled “TROUBLE
DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the diagnosis
only to erase the DTC.)

3) Select Mode 4 with GST (Generic Scan Tool).
The emission related diagnostic information in the ECM can be erased by selecting Mode 4 with GST.

e |[f the battery is disconnected, the emission-related diagnostic information will be lost after approx.
24 hours.

e The following data are cleared when the ECM memory is erased.
1) Diagnostic trouble codes

2) 1st trip diagnostic trouble codes

3) Freeze frame data

4) 1st trip freeze frame data
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5) System readiness test (SRT) codes
6) Test values

7) Distance traveled while Ml is activated
8) Others

Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, but
all of the data listed above, are cleared from the ECM memory during work procedures.

MODELS WITHOUT EURO-OBD SYSTEM
DTC and 1st Trip DTC I

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed.

If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM memory. If the same mal-
function is not detected in the 2nd trip (meeting the required driving pattern), the 1st trip DTC is cleared from
the ECM memory. If the same malfunction is detected in the 2nd trip, both the 1st trip DTC and DTC are stored
in the ECM memory. In other words, the DTC is stored in the ECM memory when the same malfunction occurs
in two consecutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is performed between the
1st and 2nd trips, only the 1st trip DTC will continue to be stored. For fail-safe items, the DTC is stored in the
ECM memory even in the 1st trip.
Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “How to Erase
Emission-related Diagnostic Information”, EE—E%

When a (1st trip) DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step I, refer to EC-88. Then perform “DTC Confirmation Proce-
dure” or “Overall Function Check” to try to duplicate the problem. If the malfunction is duplicated, the item
requires repair.

How to Read DTC and 1st Trip DTC

DTC and 1st trip DTC can be read by the following methods.

® Without CONSULT-II

ECM displays the DTC by a set of four digit numbers with Ml illumination in the diagnostic test mode Il (Self-
diagnostic results). Example: 0100, 0115, 0340, 1335, etc.

With CONSULT-II

CONSULT-II displays the DTC in “SELF-DIAG RESULTS” mode. Examples: P0100, P0115, P0340, P1335,
etc.

(CONSULT-II also displays the malfunctioning component or system.)

e Isttrip DTC No. is the same as DTC No.

e Output of a DTC indicates a malfunction. However, ECM in the diagnostic test mode Il (Self-diag-
nostic results) does not indicate whether the malfunction is still occurring or has occurred in the
past and has returned to normal. CONSULT-Il can identify malfunction status as shown below.
Therefore, the use of CONSULT-II (if available) is recommended.

A sample CONSULT-II display for DTC and 1st trip DTC is shown below. DTC or 1st trip DTC of a malfunc-
tion is displayed in the SELF-DIAGNOSTIC RESULTS mode of CONSULT-IIl. Time data indicates how many
times the vehicle was driven after the last detection of a DTC.

If the DTC is being detected currently, the time data will be “0”".

If a 1st trip DTC is stored in the ECM, the time data will be “[1t]".

NFEC0031S10

SELF DIAG RESULTS SELF DIAG RESULTS
DTC RESULTS TIME DTC RESULTS TIME

MAF SEN/CIRCUIT MAF SEN/CIRCUIT

0 1t

[P0100] ) [P0100]
DTC E)ST‘ C“'p
display display

SEF992X
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Emission-related Diagnostic Information (Cont'd)

Freeze Frame Data and 1st Trip Freeze Frame Data
NFEC0031S1002

The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant
temperature, short term fuel trim, long term fuel trim, engine speed, vehicle speed, throttle valve opening, base
fuel schedule and intake air temperature at the moment a malfunction is detected.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data.
The data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT-II. For
details, see .

Only one set of freeze frame data (either 1st trip freeze frame data or freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is no prior-
ity for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected. However, once
freeze frame data is stored in the ECM memory, 1st trip freeze frame data is no longer stored. Remember,
only one set of freeze frame data can be stored in the ECM.

If freeze frame data is stored in the ECM memory and another freeze frame data occurs later, the first (origi-
nal) freeze frame data remains unchanged in the ECM memory.

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “How to Erase Emission-related
Diagnostic Information”,

How to Erase Emission-related Diagnostic Information

How to Erase DTC ( ) With CONSULT-II)

1) If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
10 seconds and then turn it “ON” (engine stopped) again.

2) Touch “ENGINE”".

3) Touch “SELF-DIAG RESULTS".

4) Touch “ERASE”. (The DTC in the ECM will be erased.)

NFEC003151003

How to erase DTC (With CONSULT-II)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once.
Wait at least 10 seconds and then turn it “ON” again.

SELECT SYSTEM SELECT DIAG MODE SELF DIAG RESULTS

ENGINE WORK SUPPORT DTC RESULTS TIME

SELF-DIAG RESULTS

COOLANT T SEN/CIRC 0
DATA MONITOR [PO115]
DATA MONITOR (SPEC)

ACTIVETEST

ECM PART NUMBER

2. Turn CONSULT-II “ON” and touch 3. Touch “SELF-DIAG RESULTS". 4. Touch “ERASE". (The DTC in the
“ENGINE". ECM will be erased.)

SECO074C

The emission related diagnostic information in the ECM can be erased by selecting “ERASE” in the “SELF-
DIAG RESULTS” mode with CONSULT-II.
How to Erase DTC ( & Without CONSULT-II)

1) If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
10 seconds and then turn it “ON” (engine stopped) again.

2) Change the diagnostic test mode from Mode Il to Mode | by using the data link connector. (See [EC-62.)

The emission related diagnostic information in the ECM can be erased by changing the diagnostic test mode.

e If the battery is disconnected, the emission-related diagnostic information will be lost after approx.
24 hours.

® FErasing the emission-related diagnostic information using CONSULT-II is easier and quicker than
switching the diagnostic test mode using the data link connector.

® The following data are cleared when the ECM memory is erased.
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1)
2)
3)
4)
5)

Diagnostic trouble codes

1st trip diagnostic trouble codes
Freeze frame data

1st trip freeze frame data
Others

Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, but
all of the data listed above, are cleared from the ECM memory during work procedures.

NVIS (Nissan Vehicle Immobilizer System —
NATS)

SELF DIAG RESULTS
DTC RESULTS TIME

NATS MALFUNCTION

[P1610] 0

SEF515Y

If the security indicator lights up with the ignition switch in the “ON” position or “NATS MALFUNC-
TION” is displayed on “SELF-DIAG RESULTS” screen, perform self-diagnostic results mode with
CONSULT-II using NATS program card. Refer to “NVIS (Nissan Vehicle Immobilizer System —
NATS)” in EL section.

Confirm no self-diagnostic results of NVIS (NATS) is displayed before touching “ERASE” in “SELF-
DIAG RESULTS” mode with CONSULT-II.

When replacing ECM, initialization of NVIS (NATS) system and registration of all NVIS (NATS) igni-
tion key IDs must be carried out with CONSULT-II using NATS program card.

Therefore, be sure to receive all keys from vehicle owner. Regarding the procedures of NVIS (NATS)
initialization and NVIS (NATS) ignition key ID registration, refer to CONSULT-II operation manual,
IVIS/NVIS.

Malfunction Indicator (Ml)

DESCRIPTION

N

N -

-
/1 N\

SAT652]

The Ml is located on the instrument panel.
1. The MI will light up when the ignition switch is turned ON without the engine running. This is a bulb check.

°
2.

If the MI does not light up, refer to EL-145, WARNING LAMPS or see EC-558.

When the engine is started, the Ml should go off.
If the MI remains on, the ECM’s CPU is malfunctioning.

EC-60
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Malfunction Indicator (MI) (Cont'd)

On Board Diagnostic System Function
The on board diagnostic system has the following four functions.

=NFEC0032S01

Diagnostic Test KEY and ENG. Function Explanation of Function
Mode Status
Mode | Ignition switch in | BULB CHECK This function checks the Ml bulb for damage (blown,
ON position open circuit, etc.).
R If the MI does not come on, check MI circuit. (See
@ Ec-£5)
Engine stopped
Y
?\&
Engine running MALFUNCTION This is a usual driving condition. When the ECM’s CPU
N WARNING is malfunctioning, the Ml will light up to inform the driver
@ _@4 that a malfunction has been detected.
Mode I Ignition switch in | SELF-DIAGNOSTIC RESULTS | This function allows DTCs and 1st trip DTCs to be read.

ON position

<

Engine stopped

Engine running

HEATED OXYGEN SENSOR 1

MONITOR (FRONT)

This function allows the fuel mixture condition (lean or
rich), monitored by heated oxygen sensor 1 (front), to be
read.

MI Flashing without DTC
If the ECM is in Diagnostic Test Mode Il, Ml may flash when engine is running. In this case, check ECM diag-
nostic test mode following “How to Switch Diagnostic Test Modes”, .

How to switch the diagnostic test (function) modes, and details of the above functions are described later.

(Refer to

NFEC003250102

The following emission-related diagnostic information is cleared when the ECM memory is erased.
1) Diagnostic trouble codes
2) 1st trip diagnostic trouble codes
3) Freeze frame data

4) 1st trip freeze frame data
5) System readiness test (SRT) code

6) Test values

7) Distance traveled while Ml is activated

8) Others
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Malfunction Indicator (Ml) (Cont’d)

How to Switch Diagnostic Test Modes

NG

A . . P Check MI circuit. *1 4" Repair harness or connector.

(i@ Turn ignition switch
“ON” (Do not start OK

engine.)
=

NFEC0032S07

Diagnostic Test Mode |

Viodo ) MALF[JNCTION NG — MALFUNCTION WARNING
o = NG
»| INDICATOR CHECK. *2 < @
MI should come on. | Start engine. NG -
oK Repair harness or connectors.
| ok
y
NG > Di ic T M 1
CT T 1 1111 Datalink » Check MI and DDL iagnostic Test Mode
|]GN| | | | | | ]CHKI connector circuit. *3 » — HEATED OXYGEN SENSOR 1
1 MONITOR (FRONT) (BANK 1)
OK ¢
v
Cpnnect .CHK and IGN terminals Check ECM fail-safe. *4 Connect IGN and CHK terminals
with a suitable harness. with a suitable harness.
MI should come off.
OK
oK '
y Wait at least 2 seconds.
‘ Wait at least 2 seconds. I: 4 ¢
l Disconnect the suitable harness
CT 1T 1T 111 Datalink between IGN and CHK terminals.
INC T T T T [ IcHK| connector ¢
Diagnostic Test Mode Il
— HEATED OXYGEN SENSOR 1
Disconnect the suitable harness MONITOR (FRONT) (BANK 2)
between CHK and IGN terminals. l
Connect IGN and CHK terminals
y with a suitable harness.
DIAGNOSTIC TEST MODE I _ A L
— SELF-DIAGNOSTIC RESULTS " @l@ ¢ @ l
(ERASING ECM MEMORY) Start engine. ‘ Wait at least 2 seconds.
: I
/| [ T T T T 1] |\ Data link Disconnect the suitable harness
lenl [ T [ [ [ Ictl| connector | between IGN and CHK terminals.

I ! @® Switching the modes is not possible when the engine is running.

® When ignition switch is turned off during diagnosis, power to ECM will drop
after approx. 10 seconds.

y The diagnosis will automatically return to Diagnostic Test Mode I.

‘ Wait at least 2 seconds. l

y

LT T TTTTT] Datalink If the suitable harness is disconnected
leM T T T T T Tcu| connector at this time, the diagnostic trouble code

will be erased from the backup memory
\ , in the ECM.

*1 EC-558 *3  EC-558 x4 EC-104
*2  [EC-61

SEF994XB
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator (MI) (Cont'd)

Diagnostic Test Mod e | — Bulb Check .
In this mode, the Ml on the instrument panel should stay ON. If it remains OFF, check the bulb. Refer to ﬁiﬁﬁ
“WARNING LAMPS” or see

Diagnostic Test Mod e | — Malfunction Warning

NFEC0032504

Mi Condition

ON When the ECM’s CPU is malfunctioning.

OFF No malfunction.

Diagnostic Test Mode || — Self-diagnostic Results

In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MI.
A DTC will be used as an example for how to read a code.

NFEC0032508

Example: DTC No. 1448 and 1110

Change of
DTC number
Indication ole ble Indication
1448 1110
0.6 0.3 0.6
—> < » ’4* —p [

ON— — M ]

OFF 1.0(] | 1.0
0.6 03 0.3
< » (] 6> > le— 2.1—>
1.8 1.3
| le—
0.3 Unit: seconds

SEF952W

A particular DTC can be identified by the number of four-digit numeral flashes. The “zero” is indicated by the
number of ten flashes. The length of time the 1000th-digit numeral flashes on and off is 1.2 seconds consist-
ing of an ON (0.6-second)-OFF (0.6-second) cycle.

The 100th-digit numeral and lower digit numerals consist of a 0.3-second ON and 0.3-second OFF cycle.

A change from one digit numeral to another occurs at an interval of 1.0 second OFF. In other words, the lat-
ter numeral appears on the display 1.3 seconds after the former numeral has disappeared.

A change from one DTC to another occurs at an interval of 1.8 second off.

In this way, all the detected malfunctions are classified by their DTC numbers. The DTC “0000” refers to no
malfunction. (See TROUBLE DIAGNOSIS — INDEX, )

How to Erase Diagnostic Test Mode Il (Self-diagnostic results) [

The DTC can be erased from the backup memory in the ECM when the diagnostic test mode is changed from
Diagnostic Test Mode Il to Diagnostic Test Mode I. (Refer to “How to Switch Diagnostic Test Modes”, EC-62.)

e |[f the battery is disconnected, the DTC will be lost from the backup memory after approx. 24 hours.
® Be careful not to erase the stored memory before starting trouble diagnoses.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator (Ml) (Cont’d)

Diagnostic Test Mode || — Heated Oxygen Sensor 1 Monitor (front) I
In this mode, the MI displays the condition of the fuel mixture (lean or rich) which is monitored by the heated

oxygen sensor 1 (front).

Mi Fuel mixture condition in the exhaust gas | Air fuel ratio feedback control condition
ON Lean

Closed loop system
OFF Rich

*Remains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to open loop.

To check the heated oxygen sensor 1 (front) function, start engine in the Diagnostic Test Mode Il and warm
it up until engine coolant temperature indicator points to the middle of the gauge.

Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that the
MI comes ON more than 5 times within 10 seconds with engine running at 2,000 rpm under no-load.

ECM will start heated oxygen sensor 1 (front) (B1) monitoring.

How to Switch Monitored Sensor from Bank 1 to Bank 2 or Vice Versa

e The following procedure should be performed while the engine is running.

1. Connect CHK and IGN terminals of data link connector with a suitable harness.

2. Wait at least 2 seconds.

3. Disconnect the suitable harness between CHK and IGN terminals of data link connector.

NFEC003250901

[Bank 1 — Bank 2]
0.2 0.2
ON ' po—
OFF 21—‘ )2
b v g 0.6 30 N - y
Bank 1 L Bank 2
monitor Indication monitor
of change
[Bank 2 —= Bank 1]
0.2
ON ||
OFF 2)_ | | I I | J(R
e
AN
N\ - 0.2 26 \~ —~ ,
Bank 2 S Bank 1
monitor Indication monitor .
of change Unit: second
SEF134MD

OBD System Operation Chart (Models with
Euro-OBD System)
RELATIONSHIP BETWEEN MI, 1ST TRIP DTC, DTC, AND DETECTABLE ITEMS

e When a malfunction is detected for the first time, the 1st trip DTC and the 1st trip freeze frame data are
stored in the ECM memory.

e When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MI will come on. For details, refer to “Two Trip Detection Logic” on

NFEC0650

e The MI will go off after the vehicle is driven 3 times with no malfunction. The drive is counted only when
the recorded driving pattern is met (as stored in the ECM). If another malfunction occurs while counting,
the counter will reset.

e The DTC and the freeze frame data will be stored until the vehicle is driven 40 times (driving pattern A)
without the same malfunction recurring (except for Misfire and Fuel Injection System). For Misfire and Fuel
Injection System, the DTC and freeze frame data will be stored until the vehicle is driven 80 times (driv-
ing pattern C) without the same malfunction recurring. The “TIME” in “SELF-DIAGNOSTIC RESULTS”
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Models with Euro-OBD System) (Cont’d)

mode of CONSULT-II will count the number of times the vehicle is driven.
e The 1st trip DTC is not displayed when the self-diagnosis results in “OK” for the 2nd trip.

SUMMARY CHART

NFEC0650S02

Items

Fuel Injection System

Misfire

Other

MI (goes off)

3 (pattern B)

3 (pattern B)

3 (pattern B)

DTC, Freeze Frame Data (no display)

80 (pattern C)

80 (pattern C)

40 (pattern A)

1st Trip DTC (clear)

1 (pattern C), *1

1 (pattern C), *1

1 (pattern B)

1st Trip Freeze Frame Data (clear)

*], %

*], %2

1 (pattern B)

For details about patterns “B” and “C” under “Fuel Injection System” and “Misfire”, see [EC-67.
For details about patterns “A” and “B” under “Other”, see
*1: Clear timing is at the moment OK is detected.

*2: Clear timing is when the same malfunction is detected in the 2nd trip.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Models with Euro-OBD System) (Cont’d)

RELATIONSHIP BETWEEN MI, DTC, 1ST TRIP DTC AND DRIVING PATTERNS FOR
‘MISFIRE” <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

NFEC0650S03
This driving pattern satisfies with B and C patterns.
This driving pattern
satisfies with C but not B.
This driving pattern
NG OK Detection NG L .
Detection Detection Detection satisfies with B but not C.
A
=
Joi e 1
£ Venhicle H
O speed __iy_i'Styy oy _alstyy aistyy sendvy NS NN NN
= i
[ =
=
o N
v ON
IGN OFF:-! U
I’\imhts . i i MI lights up. t ,
g P 1 o i | MI goes off. i/ !
M . i : . S
2 goes off.i! | | )i
3 | i 4
B o ;
Counter 1: i
DTC & {f | i I I A H | DISPLAY} H } {(({  NO DisPLAY
A Freeze i | i1 NODISPLAY i | & [T & T i o o o Y :
© Frame i1 | [ R R K i i i i i i P al
2 pata i i R I N LA WA i i i i i Pl i
e a it ' IDISPLAY; i i iDISPLAY "3 i i i i i i b i
1st trip |i B i i i i i b i
o H " i CLEAR[ & H 11CLEAR:! i i @&
L Freeze 1 TR o o o :()():
¢ Frame ! nol B/ i P
3 Data I A A ¥
i i i 1 il DISPLAY i
= st trip i | CLEAR i CLEAR
o I i
= DTC _"_l "
Iz [ i
o5
e c
. Counteri: 0
a i
B
v
SEF392SA

*1: When the same malfunction is data will not be displayed any freeze frame data will be cleared
detected in two consecutive trips, longer after vehicle is driven 80 at the moment OK is detected.
MI will light up. times (pattern C) without the same *7- When the same malfunction is

*2: Ml will go off after vehicle is driven malfunction. detected in the 2nd trip, the 1st
3 times (pattern B) without any (The DTC and the freeze frame trip freeze frame data will be
malfunctions. data still remain in ECM.) cleared.

*3:  When the same malfunction is *5: When a malfunction is detected *8: 1st trip DTC will be cleared when
detected in two consecutive trips, for the first time, the 1st trip DTC vehicle is driven once (pattern C)
the DTC and the freeze frame and the 1st trip freeze frame data without the same malfunction after
data will be stored in ECM. will be stored in ECM. DTC is stored in ECM.

*4: The DTC and the freeze frame *6: The 1st trip DTC and the 1st trip
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Models with Euro-OBD System) (Cont’d)

EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

Driving Pattern B

Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system.

e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunction.

e The MI will go off when the B counter reaches 3. (*2 in EC-66)

Driving Pattern C

Driving pattern C means the vehicle operation as follows:

1) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%]
Engine coolant temperature (T) condition:

e When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).

e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).

Example:

If the stored freeze frame data is as follows:

Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)

To be satisfied with driving pattern C, the vehicle should run under the following conditions:

Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more than 70°C

(158°F)

e The C counter will be cleared when the malfunction is detected regardless of driving pattern C.

e The C counter will be counted up when driving pattern C is satisfied without the same malfunction.

e The DTC will not be displayed after C counter reaches 80.

[ ]

The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after DTC
is stored in ECM.

NFEC0650S04

NFEC065050401

NFEC065050402
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Models with Euro-OBD System) (Cont’d)

RELATIONSHIP BETWEEN MI, DTC, 1ST TRIP DTC AND DRIVING PATTERNS EXCEPT FOR
‘MISFIRE <EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM”

NFEC0650S05
This driving pattern satisfies with A and B patterns.
This driving pattern
satisfies with A but not B.
NG This driving pattern
NG OK . NG
Detect isfi i
Detection Detection etection Detection satisfies with B but not A.

A i : : i
c " : : i
2o i i i i
T Vehicle !/ i Y ' H i
C cpeed LAty b stV distly iendiy ) o oo oo g oo : i
o °P o Trip b " i i i 0 0 o T 0 : 0
[ = [hl 1 Ial i’ "
= it ING i i
Q ONi i 1 : i
T o 1 Ik

A | I MI lights Up. il H | o

9 p'ii P T R i i o i || MI goes off. i/

Mi — — ¥ i i - - Y
A b I B ¥ i i b " EN
Sk

B o | i o o i o

Counter i1 i it H

pTC & i : i ‘DISPLAY! i H (| NoO DIsPLAY
o Freeze i | i | ¥ g t ¥ N ‘
a Frame i T s QY ¥ i i . b 74.5
g Data i | i i DISPLAY "3 1 i ¥ i i i P 4
S 1st trip i i : [ & i i1 CLEAR! i i @
o Freeze i\ H : oo i i ' i i i M
g Frame i i VH gl b4 bl i | i H o
r Data i 0 DISPLAY i | i i i DISPLAY H i
= st trip & | i i CLEAR | oo H CLEAR
= DTC i opoNsl AL i A i
L o “
PO | |
oa i |
e c i : ‘o
o ol ; H :
; I i
AN R

SEF393SA

*1: When the same malfunction is *4: The DTC and the freeze frame and the 1st trip freeze frame data
detected in two consecutive trips, data will not be displayed any will be stored in ECM.
MI will light up. longer after vehicle is driven 40 *6: 1st trip DTC will be cleared after
*2: Ml will go off after vehicle is driven times (pattern A) without the same vehicle is driven once (pattern B)
3 times (pattern B) without any malfunction. without the same malfunction.
malfunctions. (The DTC and the freeze frame *7: When the same malfunction is
*3: When the same malfunction is data still remain in ECM.) detected in the 2nd trip, the 1st
detected in two consecutive trips, *5: When a malfunction is detected trip freeze frame data will be
the DTC and the freeze frame for the first time, the 1st trip DTC cleared.
data will be stored in ECM.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Models with Euro-OBD System) (Cont’d)

EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

Driving Pattern A

NFEC0650S06

NFEC0650S0601

Engine . o
coolant C (°F)
temperature
(1) Engine coolant temperature should go over 70°C (158°F).
70 (158)
40 (104)
20 (68)
(2) Engine coolant temperature should change more than 20°C
+ ° f tarti ine.
I I Tme —o (68°F) after starting engi
IGN ON IGN OFF
1
Engine l i
speed : {’/—(3) Ignition switch should be changed from “ON" to “OFF".
rpm I |
: J (4) Engine speed should go over 400 rpm.
' |
| .
400 |- — . — . — — ———a————-
0— T AEC574

® The A counter will be cleared when the malfunction is detected regardless of (1) - (4).
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
e The DTC will not be displayed after the A counter reaches 40.

Driving Pattern B

Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system.

e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions.
e The MI will go off when the B counter reaches 3 (*2 in

NFEC065050602
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CONSULT-II

CONSULT-II

LHD models . =NFEC0034
Data fink connector \ \ CONSULT-II INSPECTION PROCEDURE

1. Turn ignition switch OFF.

2. Connect CONSULT-Il to data link connector, which is located
under drivers side dash panel.

/ w ng column NFEC0034501

SEF036Y

3. Turn ignition switch ON.

S 4. Touch “START",
CONSULT-II
START
SUB MODE
PBR455D
5. Touch “ENGINE".
SELECT SYSTEM
ENGINE
SEF995X
6. Perform each diagnostic test mode according to each service
SELECT DIAG MODE
procedure.
WORK SUPPORT . . .
For further information, see the CONSULT-II Operation
SELF-DIAG RESULTS Manual.
DATA MONITOR
DATA MONITOR (SPEC)
ACTIVETEST
DTC & SRT CONFIRMATION
ECM PART NUMBER
SEF824Y
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT-II (Cont'd)

ENGINE CONTROL COMPONENT PARTS/CONTROL
SYSTEMS APPLICATION

Models with Euro-OBD System

NFEC0034S02

NFEC003450201

DIAGNOSTIC TEST MODE
SELF-DIAGNOSTIC DTC & SRT
RESULTS DATA CONFIRMATION
Item WORK DATA 1 MONI- | ACTIVE c
SUP- FREezE | MONI- DT
TOR TEST
PORT " TOR SRT WORK
DTC*L | FRAME (SPEC) STATUS | SUP-
DATA*2
PORT
Crankshaft position sensor
(POS) X X X X
Crankshaft position sensor (REF) X X X
Mass air flow sensor
Engine coolant temperature sen- X X X X X
sor
Heated oxygen sensor 1 (front) X X X X X
Heated oxygen sensor 2 (rear) X X X X X
& Vehicle speed sensor X X X X
24
& Throttle position sensor X X X
|—
& Fuel tank temperature sensor X X X
zZ
Q Absolute pressure sensor X X
=
8 'é Intake air temperature sensor X X X
=z
6' = | Knock sensor X
04
% Ignition switch (start signal) X X
8 Closed throttle position switch X X X
zZ
o Closed throttle position switch
Q " : X X
& (throttle position sensor signal)
Air conditioner switch X X
Park/neutral position (PNP) X X X
switch
Power steering oil pressure
. X X
switch
Battery voltage X X
Ambient air temperature switch X X
Load signal X X
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT-II (Cont'd)

DIAGNOSTIC TEST MODE
SELF-DIAGNOSTIC DTC & SRT
RESULTS DATA CONFIRMATION
Item WORK DATA 1 MoNI- | ACTIVE
SUP- MONI- DTC
FREEZE TOR TEST s o
PORT | prcq | FRAME | TOR RT | WORK
(SPEC) STATUS | SUP-
DATA*2 PORT
Injectors X X X
Power transistor (Ignition timing) X X X
IACV-AAC valve X X X
n
|_ .
9(: EVAP camster. purge volume X X X X X
o control solenoid valve
|_
E Air conditioner relay X X
zZ
o Fuel pump relay X X X X
g =
O| & | Cooling fan X X X
Ol £
| 2
o| © |Heated oxygen sensor 1 heater X X X X
o (front)
=
O
8 Heated oxygen sensor 2 heater X X X X
w (rear)
Z .
% Swlrl control valve control sole- X X X X
O noid valve
Electronic controlled engine X X X
mount
Calculated load value X X X
X: Applicable

*1: This item includes 1st trip DTCs.

*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT-II screen in freeze frame data
mode only if a 1st trip DTC or DTC is detected. For details, refer to
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CONSULT-II (Cont'd)

Models without Euro-OBD System

NFEC003450202

Item

DIAGNOSTIC TEST MODE

WORK
SUPPORT

SELF-DIAGNOSTIC
RESULTS

DTC*1

FREEZE
FRAME
DATA*2

DATA
MONITOR

DATA
MONITOR
(SPEC)

ACTIVE
TEST

ENGINE CONTROL COMPONENT PARTS

INPUT

Crankshaft position sensor (POS)

X

Crankshaft position sensor (REF)

X

Mass air flow sensor

Engine coolant temperature sensor

Heated oxygen sensor 1 (front)

X | X | X | X | X

Heated oxygen sensor 2 (rear)

Vehicle speed sensor

Throttle position sensor

Fuel tank temperature sensor

Absolute pressure sensor

Intake air temperature sensor

X | X | X | X | X | X|X|X|X|X]|X

X | X | X | X | X | X|X|X|X|X]|X

Knock sensor

Ignition switch (start signal)

Closed throttle position switch (throttle
position sensor signal)

Air conditioner switch

Park/neutral position (PNP) switch

Power steering oil pressure switch

Battery voltage

Ambient air temperature switch

Load signal

X [ X | X | X | X | X

X [ X | X | X | X | X
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CONSULT-II (Cont'd)

DIAGNOSTIC TEST MODE
SELF-DIAGNOSTIC
RESULTS
Item WORK DATA | (I)DNA;[I'AOR ACTIVE
SUPPORT FREEZE | MONITOR SPEC TEST
DTC*1 | FRAME (SPEC)
DATA*2
Injectors X X X
X

Power transistor (Ignition timing) (Ignition X X X
E signal)
& IACV-AAC valve X X X
o
= .
e EVAP panlster purge volume control X X X
L% solenoid valve
é - Air conditioner relay X X

o)

8 & | Fuel pump relay X X X X
— 2
8 O | Cooling fan X X X X
|_
% Heated oxygen sensor 1 heater (front) X X
O]
w Heated oxygen sensor 2 heater (rear) X X
Z
% Swirl control valve control solenoid valve X X X
[}

VIAS control solenoid valve X X X

Electronic controlled engine mount X X X

Calculated load value X X X

X: Applicable
*1: This item includes 1st trip DTCs.

*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT-Il screen in freeze frame data
mode only if a 1st trip DTC or DTC is detected. For details, refer to

FUNCTION

NFEC0034S03

Diagnostic test mode Function

This mode enables a technician to adjust some devices faster and more accurately by following the

Work support indications on the CONSULT-I unit.

Self-diagnostic results such as 1st trip DTC, DTCs and 1st trip freeze frame data or freeze frame

Self-diagnostic results data can be read and erased quickly.*1

Data monitor Input/Output data in the ECM can be read.

Input/Output specifications of the basic fuel schedule, AFM, A/F feedback control value and the

Data monitor (spec) other data monitor items can be read.

Diagnostic Test Mode in which CONSULT-II drives some actuators apart from the ECMs and also

Active test - . .

shifts some parameters in a specified range.
DTC confirmation The status of system monitoring tests and the self-diagnosis status/result can be confirmed.
ECM part number ECM part numbers can be read.

*1 The following emission-related diagnostic information is cleared when the ECM memory is erased.
1) Diagnostic trouble codes

2) 1st trip diagnostic trouble codes

3) Freeze frame data

4) 1st trip freeze frame data

5) System readiness test (SRT) codes

6) Test values

7) Distance traveled while Ml is activated.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT-II (Cont'd)

8)

Others

WORK SUPPORT MODE

NFEC0034S504

WORK ITEM

CONDITION

USAGE

TP SW/TP SEN IDLE POSI ADJ

FOLLOW THE BASIC INSPECTION INSTRUCTION IN
THE SERVICE MANUAL.

When adjusting the idle throttle
position

FUEL PRESSURE RELEASE

FUEL PUMP WILL STOP BY TOUCHING “START”
DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line

IDLE AIR VOL LEARN

THE IDLE AIR VOLUME THAT KEEPS THE ENGINE
WITHIN THE SPECIFIED RANGE IS MEMORIZED IN
ECM.

When learning the idle air volume

SELF-LEARNING CONT

THE COEFFICIENT OF SELF-LEARNING CONTROL
MIXTURE RATIO RETURNS TO THE ORIGINAL
COEFFICIENT.

When clear the coefficient of self-
learnign control value

TARGET IDLE RPM ADJ*

IDLE CONDITION

When setting target idle speed

TARGET IGNITION TIMING ADJ*

IDLE CONDITION

When adjusting target ignition tim-
ing

After adjustment, confirm target
ignition timing with a timing light.

*

: This function is not necessary in the usual service procedure.

SELF-DIAGNOSTIC MODE
DTC and 1st Trip DTC

NFEC0034S05

NFEC003450501

Regarding items of “DTC and 1st trip DTC”, refer to “TROUBLE

DIAGNOSIS — INDEX” (See EC-7.)
Freeze Frame Data and 1st Trip Freeze Frame Data

NFEC003450502

Freeze frame data
item*1

Description

DIAG TROUBLE
CODE
[PXXXX]

The engine control component part/control system has a trouble code, it is displayed as “PXXXX".
(Refer to “TROUBLE DIAGNOSIS — INDEX”, EC-7.)

FUEL SYS-B1*2

FUEL SYS-B2*2

“Fuel injection system status” at the moment a malfunction is detected is displayed.

One mode in the following is displayed.

“MODE 2": Open loop due to detected system malfunction

“MODE 3": Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 4": Closed loop - using oxygen sensor(s) as feedback for fuel control

“MODE 5": Open loop - has not yet satisfied condition to go to closed loop

CAL/LD VALUE [%]

The calculated load value at the moment a malfunction is detected is displayed.

COOLANT TEMP [°C]
or [°F]

The engine coolant temperature at the moment a malfunction is detected is displayed.

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 [%]

“Short-term fuel trim” at the moment a malfunction is detected is displayed.
The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule.

L-FUEL TRIM-B1 [%]

L-FUEL TRIM-B2 [%)]

“Long-term fuel trim” at the moment a malfunction is detected is displayed.
The long-term fuel trim indicates much more gradual feedback compensation to the base fuel sched-
ule than short-term fuel trim.

ENGINE SPEED [rpm]

The engine speed at the moment a malfunction is detected is displayed.

VHCL SPEED [km/h] or
[mph]

The vehicle speed at the moment a malfunction is detected is displayed.

ABSOL TH-P/S [%)] or
[degree]

The throttle valve opening at the moment a malfunction is detected is displayed.
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CONSULT-II (Cont'd)

Freeze frame data
item*1

Description

B/FUEL SCHDL [msec]

® The base fuel schedule at the moment a malfunction is detected is displayed.

INT/A TEMP SE [°C] or
[°F]

® The intake air temperature at the moment a malfunction is detected is displayed.

*1: The items are the same as those of 1st trip freeze frame data.
*2: Regarding A33 model, “-B1” indicates bank 1 and “-B2” indicates bank 2.
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CONSULT-II (Cont'd)

DATA MONITOR MODE

=NFEC0034S06

ECM Main
Monitored item [Unit] input sianals Description Remarks
signals 9
Indicates the engine speed computed
ENG SPEED [rpm] O O from the REF signal (120° signal) of
the crankshaft position sensor (REF).
® Accuracy becomes poor if engine
. Indicates the engine speed computed speed drops below the idle rpm.
[C;K;]S RPM (POS) O from the POS signal (1° signal) of the | e If the signal is interrupted while the
P crankshaft position sensor (POS). engine is running, an abnormal value
may be indicated.
Indicates the number of signal plate
POS COUNT O (Flywheel/Drive Plate) cogs (tooth)
during one revolution of the engine.
: The signal voltage of the mass air flow | ® When the engine is stopped, a certain
MAS A/F SE-BL [V] O O sensor is displayed. value is indicated.
. e When the engine coolant temperature
The engine coolant temperature sensor is open or short-circuited, ECM
COOLAN TEMP/S (determined by the signal voltage of  OP L
. o O O . enters fail-safe mode. The engine
[°C] or [°F] the engine coolant temperature sen- :
sor) is displayed coolant temperature determined by the
played. ECM is displayed.
HO2S1 (B1) [V] O O The signal voltage of the heated oxy-
HO2S1 (B2) [V] O O gen sensor 1 (front) is displayed.
HO2S2 (B1) [V] O O The signal voltage of the heated oxy-
HO2S2 (B2) [V] O O gen sensor 2 (rear) is displayed.
Display of heated oxygen sensor 1
HO2S1 MNTR (B1) o (front) S|gnal' during air-fuel ratio feed- e After turning ON the ignition switch,
[RICH/LEAN] back control: . I o .
. RICH” is displayed until air-fuel mix-
RICH ... means the mixture became . ;
- . . ture ratio feedback control begins.
rich”, and control is being affected . . .
. e When the air-fuel ratio feedback is
toward a leaner mixture. clamped, the value just before the
HO2S1 MNTR (B2) O LEAN ... means the mixture became clampin ’ is displa efd continuousl
[RICH/LEAN] “lean”, and control is being affected ping piay Y-
toward a rich mixture.
Display of heated oxygen sensor 2
HO2S2 MNTR (B1) O (rear) signal:
[RICH/LEAN] RICH ... means the amount of oxygen
after three way catalyst is relatively e When the engine is stopped, a certain
small. value is indicated.
HO2S2 MNTR (B2) LEAN ... means the amount of oxygen
[RICH/LEAN] O after three way catalyst is relatively
large.
The vehicle speed computed from the
VHCL SPEED SE O O vehicle speed sensor signal is dis-
[km/h] or [mph] played.
The power supply voltage of ECM is
BATTERY VOLT [V] O O dispIZye 5 pply voltag
The throttle position sensor signal volt-
THRTL POS SEN [V] O o age is dispIaF;/ed. ’
The fuel temperature judged from the
FL(J:]EIC‘”T[/O-:;’;AP SE O fuel tank temperature sensor signal
voltage is displayed.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

ECM Main
Monitored item [Unit] input sianals Description Remarks
signals 9
The intake air temperature determined
I[ONC-G/';T[IEF'\? P SE O O by the signal voltage of the intake air
temperature sensor is indicated.
START SIGNAL O O Indicates [ON/OFF] condition from the | @ After starting the engine, [OFF] is dis-
[ON/OFF] starter signal. played regardless of the starter signal.
Indicates mechanical contact
%L,\?/%;—;{]UP SW O [ON/OFF] condition of the closed
throttle position switch.
Indicates idle position [ON/OFF] com-
[C(:)L,\?/%;?]L POS O O puted by ECM according to the throttle
position sensor signal.
Indicates [ON/OFF] condition of the air
'[AOIF:U((:)%’;]]D SIG O O conditioner switch as determined by
the air conditioner signal.
Indicates [ON/OFF] condition from the
PIN POSI SW O O park/neutral position (PNP) switch sig-
[ON/OFF] nal
[ON/OFF] condition of the power steer-
PW/ST SIGNAL O O ing oil pressure switch determined by
[ON/OFF] the power steering oil pressure signal
is indicated.
AMB TEMP SW O Indicates [ON/OFF] condition from the
[ON/OFF] ambient air temperature switch signal.
IGNITION SW O Indicates [ON/OFF] condition from
[ON/OFF] ignition switch.
INJ PULSE-B1 [msec] O In-dlcates the actual fuel injection pu_lse e When the engine is stopped, a certain
width compensated by ECM according computed value is indicated
INJ PULSE-B2 [msec] to the input signals. P '
“Base fuel schedule” indicates the fuel
injection pulse width programmed into
B/FUEL SCHDL [msec] O ECM, prior to any learned on board
correction.
Indicates the ignition timing computed | ® When the engine is stopped, a certain
IGN TIMING [BTDC] O by ECM according to the input signals. value is indicated.
Indicates the IACV-AAC valve control
IACV-AAC/V [step] O value computed by ECM according to
the input signals.
Indicates the EVAP canister purge vol-
ume control solenoid valve control
o value computed by the ECM according
PURG VOL CV [%] to the input signals.
The opening becomes larger as the
value increases.
AIF ALPHA-B1 [%] The mean value of the air-fuel ratio ° vWatI]Lf: itshﬁ]gir;gltr:j Is stopped, a certain
. :ﬁggg?gg correction factor per cycle is e This data also includes the data for
AIF ALPHA-B2 [%] ' the air-fuel ratio learning control.
The air conditioner relay control condi-
AIR COND RLY ) . )
[ON/OFF] O tion (determined by ECM according to

the input signal) is indicated.
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ECM Main
Monitored item [Unit] input sianals Description Remarks
signals 9

Indicates the fuel pump relay control
E;J’\IIE/IE)E'L:J]MP RLY condition determined by ECM accord-

ing to the input signals.

Indicates the control condition of the

cooling fan (determined by ECM
COOLING FAN according to the input signal).
[ON/OFF] HIGH ... High speed operation

LOW ... Low speed operation

OFF ... Stop
HO2S1 HTR (B1) Indicates [ON/OFF] condition of
[ON/OFF]

heated oxygen sensor 1 heater (front)
HO2S1 HTR (B2) determined by ECM according to the
[ON/OFF] input signals.
HO2S2 HTR (B1) Indicates [ON/OFF] condition of
[ON/OFF]

heated oxygen sensor 2 heater (rear)
HO2S2 HTR (B2) determined by ECM according to the
[ON/OFF] input signals.

“Calculated load value” indicates the
CAL/LD VALUE [%)] value of the current airflow divided by

peak airflow.

“Absolute throttle position sensor” indi-

) o cates the throttle opening computed by

ABSOL TH-P/S [%] ECM according to the signal voltage of

the throttle position sensor.

Indicates the mass airflow computed
[M'_A‘n?/;AIRFLOW by ECM according to the signal volt-
g age of the mass airflow sensor.
ABSOL PRES/SE [V] O The signal voltage of the absolute

pressure sensor is displayed.

The control condition of the swirl con-

trol valve control solenoid valve (deter-
SWRL CONT S/V mined by ECM according to the input
[ON/OFF] signals) is indicated.

ON ... Swirl control valve is closed.

OFF ... Swirl control valve is opened.

Indicates [ON/OFF] condition from the

electrical load signal and/or lighting

switch.
I[‘g’\'?‘/glzsll?NAL O O ON ... rear defogger is operating

and/or lighting switch is on.

OFF ... rear defogger is not operating

and lighting switch is not on.
EL}r?n\]/I;J'rAFI\LIIEe}]? MiIL Distance traveled while Ml is activated

This item is not available. A certain
FPCM DR VOLT [V] value is indicated.
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Monitored item [Unit]

ECM
input
signals

Main
signals

Description

Remarks

VIAS SIV
[ON/OFF]

® The control condition of the VIAS con-
trol solenoid valve (determined by
ECM according to the input signal) is
indicated.

e OFF ... VIAS control solenoid valve is
not operating.
ON ... VIAS control solenoid valve is
operating.

ENGINE MOUNT
[IDLE/TRVL]

@ The control condition of the electronic
controlled engine mount (computed by
ECM according to the input signals) is
indicated.

e |IDLE ... Idle condition

e TRVL ... Driving condition

IDL A/V LEAN

e Display the condition of idle air volume
learning
YET ... Idle air volume learning has
not been performed yet.
CMPLT ... Idle air volume learning has
already been performed successfully.
INCMP ... Idle air volume learning has
not been performed successfully.

Voltage [V]

e \/oltage measured by the voltage
probe.

Frequency
[msec] or [Hz] or [%]

e Pulse width, frequency or duty cycle °
measured by the pulse probe.

Only “#" is displayed if item is unable
to be measured.

Figures with “#’s are temporary ones.
They are the same figures as an
actual piece of data which was just
previously measured.

NOTE:
°
°

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
Regarding A33 model, “-B1” indicates bank 1 and “-B2” indicates bank 2.

DATA MONITOR (SPEC) MODE

NFEC0034511

ECM Main
Monitored item [Unit] | input . Description Remarks
. signals
signals
i e The signal voltage of the mass air flow sen- | @ When the engine is running, speci-
MAS A/F SE-B1 [V] O O sor specification is displayed. fication range is indicated.
e “Base fuel schedule” indicates the fuel
B/FUEL SCHDL O injection pulse width programmed into e When the engine is running, speci-
[msec] ECM, prior to any learned on board correc- fication range is indicated.
tion.
AJF ALPHA-B1 [%] O . . ° Whgn the eng[nel is.running, speci-
e Indicates the mean value of the air-fuel fication range is indicated.
. ratio feedback correction factor per cycle. e This data also includes the data for
AIF ALPHA-B2 [%] O the air-fuel ratio learning control.

NOTE:
°
°
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ACTIVE TEST MODE

NFEC0034S07

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original
trouble condition

Change the amount of fuel injec-
tion using CONSULT-II.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Heated oxygen sensor 1 (front)

IACV-AACIV
OPENING

Engine: After warming up, idle
the engine.

Change the IACV-AAC valve
opening percent using CON-
SULT-II.

Engine speed changes according
to the opening percent.

Harness and connector
IACV-AAC valve

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coolant tem-
perature using CONSULT-II.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector

Engine coolant temperature sen-
sor

Fuel injectors

IGNITION TIMING

Engine: Return to the original
trouble condition

Timing light: Set

Retard the ignition timing using
CONSULT-II.

If trouble symptom disappears, see
CHECK ITEM.

Adjust initial ignition timing

Engine: After warming up, idle e Harness and connector
the engine. e Compression
POWER BAL- A/C switch “OFF” Engine runs rough or dies ® Injectors
ANCE Shift lever “N” ' ® Power transistor
Cut off each injector signal one o Spark plugs
at a time using CONSULT-II. @ Ignition coils
Ignition switch: ON @ Harness and connector
COOLING FAN Turn the cooling fan “ON” and Cooling fan moves and stops. e Cooling fan motor
“OFF” using CONSULT-II. e Cooling fan relay
Ignition switch: ON
FUEL PUMP (Engine stopped) - Fuel pump relay makes the operat- | @ Harness and connector
RELAY Turn the fuel pump relay “ON ing sound e Fuel pump relay
and “OFF” using CONSULT-II '
and listen to operating sound.
Engine: After warming up, run
engine at 1,500 rpm.
PURG VOL Change the EVAP canister Engine speed changes according @ Harness and connector
CONT/V purge volume control solenoid to the opening percent. ® Solenoid valve
valve opening percent using
CONSULT-II.
Ignition switch: ON
SWIRL CONT Turn solenoid valve “ON” and Solenoid valve makes an operating | ® Harness and connector
SOL VALVE “OFF” with CONSULT-Il and lis- | sound. ® Solenoid valve

ten for operating sound.

VIAS SOL VALVE

Ignition switch: ON

Turn solenoid valve “ON” and
“OFF” with CONSULT-II and lis-
ten for operating sound.

Solenoid valve makes an operating
sound.

Harness and connector
Solenoid valve

ENGINE MOUNT-
ING

Engine: After warming up, run
engine at idle speed.

Gear position: “D” range
(Vehicle stopped)

Turn electronic controlled engine
mount “IDLE” and “RAVEL" with
the CONSULT-II.

Body vibration changes according
to the electronic controlled engine
mount condition.

Harness and connector
Electronic controlled engine
mount
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DTC & SRT CONFIRMATION MODE
SRT STATUS Mode U
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”,

NFEC0034S12

SRT Work Support Mode I
This mode enables a technician to drive a vehicle to set the SRT
while monitoring the SRT status.

DTC Work Support Mode

NFEC0034S1203

Test mode Test item Condition Reference page
HO2S1 (B1) P0130 Ec-158
HO2S1 (B1) P0131 EC-164
HO2S1 (B1) P0132 Ec-178
HO2S1 (B1) P0133 Ec-184
HO2S1
HO2S1 (B2) P0150 Ec-158
HO2S1 (B2) P0151 EC-168
HO2S1 (B2) P0152 Refer to corresponding Ec-17d
trouble diagnosis for
HO2S1 (B2) P0153 DTC. Ec-184
HO2S2 (B1) P0137 Ec-212
HO2S2 (B1) P0138 Fc-223
HO2S2 (B1) P0139 EC-234
HO2S2
HO2S2 (B2) P0157 Ec-212
HO2S2 (B2) P0158 Ec-224
HO2S2 (B2) P0159 Ec-234
REAL TIME DIAGNOSIS IN DATA MONITOR MODE
DATA MONITPR (RECORDING VEHICLE DATA)
Recording Data...11% NO DTC . . NFEC0034510
o CONSULT-IIl has two kinds of triggers and they can be selected by

EN PEED XXX rpm H 1 ” oy @ ”

MAS AF SEBT  xXxxy touching “SETTING” in DATA MONITOR mode.

COOLANTEMP/S XXX °C 1) “AUTO TRIG” (Automatic trigger):

HO2S1 (B1) XXXV

e The malfunction will be identified on the CONSULT-II screen in
real time.
In other words, DTC/1st trip DTC and malfunction item will be
displayed if the malfunction is detected by ECM.
At the moment a malfunction is detected by ECM, “MONITOR”
in “DATA MONITOR” screen is changed to “Recording Data ...

VHCL SPEED SE XXX km/h

SEF705Y
xx%" as shown at left, and the data after the malfunction detec-
SET RECORDING CONDITION tion is recorded. Then when the percentage reached 100%,
AUTO TRIG “REAL-TIME DIAG” screen is displayed. If “STOP” is touched
MANU TRIG on the screen during “ Recording Data ... xx%", “REAL-TIME
DIAG” screen is also displayed.
TRIGGER FOINT The recording time after the malfunction detection and the
recording speed can be changed by “TRIGGER POINT” and
L1 L “Recording Speed”. Refer to CONSULT-II OPERATION
0% 20% 40% 60% 80% 100% MANUAL
RECORDING SPEED X
MIN MAX 2) “MANU TRIG” (Manual trigger):
——— e DTC/1st trip DTC and malfunction item will not be displayed
SEF707X
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automatically on CONSULT-II screen even though a malfunc-
tion is detected by ECM.
DATA MONITOR can be performed continuously even though
a malfunction is detected.

Use these triggers as follows:

1)
°

2)

“AUTO TRIG”

While trying to detect the DTC/1st trip DTC by performing the
“DTC Confirmation Procedure”, be sure to select to “DATA
MONITOR (AUTO TRIG)” mode. You can confirm the malfunc-
tion at the moment it is detected.

While narrowing down the possible causes, CONSULT-II
should be set in “DATA MONITOR (AUTO TRIG)” mode, espe-
cially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twist-
ing) the suspicious connectors, components and harness in
the “DTC Confirmation Procedure”, the moment a malfunction
is found the DTC/1st trip DTC will be displayed. (Refer to
, “Incident Simulation Tests”.
“MANU TRIG”
If the malfunction is displayed as soon as “DATA MONITOR”
is selected, reset CONSULT-II to “MANU TRIG". By selecting
“MANU TRIG” you can monitor and store the data. The data
can be utilized for further diagnosis, such as a comparison with
the value for the normal operating condition.

DATA MONITOR
SELECTION FROM MENU

ECM INPUT SIGNALS

MAIN SIGNALS

SELECTION FROM MENU

| SET RECORDING CONDITION |

SET RECORDING CONDITION
AUTO TRIG

MANUTRIG

MANUTRIG

TRIGGER POINT

TRIGGER POINT

]
0% 20% 40% 60% 80% 100%

|
0% 20% 40% 60% 80%100%

Recording speed

Recording speed

MIN

<<

I
/64 32 116 /8 /4 /2 FULL

MAX MIN MAX

<< | I
/64 /32 16 /8 /4 /2 FULL

MODE l BACK l LIGHT l COPY

MODE | BACK | LIGHT | COPY

SEF720X
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Generic Scan Tool (GST)

Generic Scan Tool (GST): Sample

SEF139P

LHD models Data link connector

/ wng column

|

SEF289XA

SEF036Y

VTX GENERIC OBD I
PROGRAM CARD

Press [ENTER]

Sample screen*

SEF398S

OBD Il FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CLEAR DIAG INFO
F5: O2 TEST RESULTS
F7: ON BOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen*

SEF416S

Generic Scan Tool (GST)

DESCRIPTION [
Generic Scan Tool (OBDII scan tool) complying with 1ISO15031-4
has 8 different functions explained on the next page.

ISO9141 is used as the protocol.

The name “GST” or “Generic Scan Tool” is used in this service
manual.

=NFEC0866

GST INSPECTION PROCEDURE
1. Turn ignition switch OFF.

2. Connect “GST” to data link connector, which is located under
the driver side dash panel.

NFEC0866502

3. Turn ignition switch ON.

4. Enter the program according to instruction on the screen or in
the operation manual.

(*: Regarding GST screens in this section, sample screens are
shown.)

5. Perform each diagnostic mode according to each service pro-
cedure.

For further information, see the GST Operation Manual of the
tool maker.
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Generic Scan Tool (GST) (Cont'd)

FUNCTION

NFEC0866S03

Diagnostic test mode

Function

This mode gains access to current emission-related data values, including analog

MODE 1 READINESS TESTS inputs and outputs, digital inputs and outputs, distance traveled while Ml is activated
and system status information.
This mode gains access to emission-related data value which were stored by ECM
MODE 2 (FREEZE DATA) during the freeze frame. (For details, refer to “Freeze Frame Data”, @.)
MODE 3 DTCs This mode gains access to emission-related power train trouble codes which were
stored by ECM.
This mode can clear all emission-related diagnostic information. This includes:
e Clear number of diagnostic trouble codes (MODE 1)
e Clear diagnostic trouble codes (MODE 3)
MODE 4 CLEAR DIAG INFO e Clear trouble code for freeze frame data (MODE 1)
e Clear freeze frame data (MODE 2)
® Reset status of system monitoring test (MODE 1)
e Clear on board monitoring test results (MODE 6 and 7)
MODE 6 (ON BOARD TESTS) This mode accesses the results of on _board dlagno_stlc monitoring tests of specific
components/systems that are not continuously monitored.
This mode enables the off board test drive to obtain test results for emission-related
MODE 7 (ON BOARD TESTS) powertrain components/systems that are continuously monitored during normal driving
conditions.
MODE 8 — This mode is not applicable on this vehicle.
MODE 9 (CALIBRATION ID) This mode enables the off-board (External test equipment) to request specific vehicle

information such as Vehicle Identification Number (VIN) and Calibration IDs.
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Actuators

MEF036D

SEF234G

KEY POINTS

..... Date, Frequencies

..... Road conditions
Operating conditions,

Weather conditions,
Symptoms

Vehicle & engine model

SEF907L

Introduction
NFEC0036

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actuators.
It is essential that both input and output signals are proper and
stable. At the same time, it is important that there are no problems
such as vacuum leaks, fouled spark plugs, or other problems with
the engine.

It is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. Most intermittent problems are
caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the
replacement of good parts.

A visual check only may not find the cause of the problems. A road
test with CONSULT-II or a circuit tester connected should be per-
formed. Follow the “Work Flow” on EC-88.

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like the
example on next page should be used.

Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electronically
controlled engine vehicle.

DIAGNOSTIC WORKSHEET NFECO03501

There are many operating conditions that lead to the malfunction
of engine components. A good grasp of such conditions can make
trouble-shooting faster and more accurate.

In general, each customer feels differently about a problem. It is
important to fully understand the symptoms or conditions for a
customer complaint.

Utilize a diagnostic worksheet like the one on the next page in order
to organize all the information for troubleshooting.
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Worksheet Sample

NFEC003650101

Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date

Fuel

[] Vehicle ran out of fuel causing misfire

[] Startability

[] Impossible to start ] No combustion [] Partial combustion
[] Partial combustion affected by throttle position

[[] Partial combustion NOT affected by throttle position
[] Possible but hard to start [] Others [

[] Idling
Symptoms

] No fast idle [1 Unstable [] High idle ] Low idle
(] Others [ ]

[] Driveability

[] Stumble [] Surge [] Knock [] Lack of power
[] Intake backfire [] Exhaust backfire
[] Others [ 1

[] Engine stall

[] At the time of start ] While idling
[] While accelerating [] While decelerating
[] Just after stopping ] While loading

Incident occurrence

[] Just after delivery ] Recently
[ In the morning [] At night [] In the daytime

Frequency [] All the time [] Under certain conditions [] Sometimes
Weather conditions [] Not affected
Weather (] Fine [] Raining (] Snowing [] Others [ 1
Temperature [J Hot ] wWarm [ Cool [ Cold ] Humid F
] Cold [] During warm-up [] After warm-up
Engine conditions Engine speed | | I 1 | : I | |
0 2,000 4,000 6,000 8,000 rpm

Road conditions

] In town [] In suburbs [] Highway [] Off road (up/down)

Driving conditions

[] Not affected

[] At starting ] While idling [] At racing
[] While accelerating [] While cruising

[] While decelerating [] While turning (RH/LH)

Vehicle speed L o b

0 20 40 60 80 100 120 Km/h

Malfunction indicator

(] Turned on [ Not turned on

EC-87
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Work Flow
Work Flow
NFEC0651
CHECK IN |
CHECK INCIDENT CONDITIONS.
. N EECEEEECEREED STEP |
Listen to customer complaints. (Get symptoms.)
v
CHECK DTC AND FREEZE FRAME DATA.
Check and PRINT OUT (write down) (1st trip) DTC and Freeze Frame Data (Pre-check). Paste it * TEP Il
on repair order sheet. Then clear. Also check related service bulletins for information. [ S
If DTC is not available even if Ml lights up, check ECM fail-safe. *1
Symptoms collected. No symptoms, except MI lights up,
or (1st trip) DTC exists at STEP II.
—| Verify the symptom by driving in the condition the customer described. SN PR STEP 1l
Normal Code (at STEP II) Malfunction Code (at STEP II)
A A
INCIDENT CONFIRMATION *3 STEP IV
Verify the DTC by performing the “DTC Confirmation Procedure”.  [77777
y
—>| Choose the appropriate action. | ....................... 4 STEP V
Malfunction Code (at STEP Il or V) Normal Code (at both STEP Il and IV)
\ 4
| BASIC INSPECTION |
______________________________________________________ | SYMPTOM BASIS (at STEP | or IlI) With CONSULT-II
"y Without CONSULT-II —
Perform
| Perform inspections according to Symptom Matrix Chart. ‘ “DATA
4 Malfunction is not detected| MONITOR
y v (SPEC)”
| TROUBLE DIAGNOSIS FOR DTC PXXXX. *5| mode with
— CONSULT-II. STEP VI
Malfunction is detected. If NG, perform
y ‘ “TROUBLE
| REPAIR/REPLACE | DIAGNOSIS -
SPECIFICATION
VALUE”. *7
v —
FINAL CHECK
NG| Confirm that the incident is completely fixed by performing BASIC INSPECTION and DTC | STEP VI
Confirmation Procedure (or OVERALL FUNCTION CHECK). Then, erase the unnecessary
(already fixed) (1st trip) DTCs in ECM and TCM (Transmission control module).
v OK
CHECK OUT
If the completion of SRT is needed, drive vehicle under the specific driving pattern. *6
SEF510ZD
*1  Ec-104 *4 If the on board diagnostic system detected, perform “TROUBLE
*2 | time data of “SELF-DIAG cannot be performed, check main DIAGNOSIS FOR INTERMIT-

*3

RESULTS” is other than “0” or

“[11]", perform “TROUBLE DIAG-

NOSIS FOR INTERMITTENT

INCIDENT”, EC-128. *5
If the incident cannot be verified,

perform “TROUBLE DIAGNOSIS

FOR INTERMITTENT INCIDENT",

EC-126.

power supply and ground circuit.
Refer to “TROUBLE DIAGNOSIS
FOR POWER SUPPLY", EC-127.

If malfunctioning part cannot be

EC-88

TENT INCIDENT”, EC-126.
*6  EC-51
x7  Ec-123



TROUBLE DIAGNOSIS — INTRODUCTION
Work Flow (Cont'd)

DESCRIPTION FOR WORK FLOW

NFEC0651S01

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”,

STEP Il

Before confirming the concern, check and write down (print out using CONSULT-Il or GST) the (1st trip) DTC and
the (1st trip) freeze frame data, then erase the DTC and the data. (Refer to Ec-54, @.) The (1st trip) DTC
and the (1st trip) freeze frame data can be used when duplicating the incident at STEP Il & IV.

If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-126.
Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the cus-
tomer. (The “Symptom Matrix Chart” will be useful. See )

Also check related service bulletins for information.

STEP Il

Try to confirm the symptom and under what conditions the incident occurs.

The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CON-
SULT-II to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results.

If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-128.
If the malfunction code is detected, skip STEP IV and perform STEP V.

STEP IV

Try to detect the (1st trip) DTC by driving in (or performing) the “DTC Confirmation Procedure”. Check and read
the (1st trip) DTC and (1st trip) freeze frame data by using CONSULT-II or GST.

During the (1st trip) DTC verification, be sure to connect CONSULT-II to the vehicle in DATA MONITOR (AUTO
TRIG) mode and check real time diagnosis results.

If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-126.
In case the “DTC Confirmation Procedure” is not available, perform the “Overall Function Check” instead. The
(1st trip) DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.
The “NG” result of the “Overall Function Check” is the same as the (1st trip) DTC detection.

STEP V

Take the appropriate action based on the results of STEP | through IV.

If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.

If the normal code is indicated, proceed refer to “Basic Inspection”, EC-90. If CONSULT-l is available, perform
“DATA MONITOR (SPEC)” mode with CONSULT-Il and proceed to the “TROUBLE DIAGNOSIS — SPECIFICA-
TION VALUE". (Refer to m.) (If malfunction is detected, proceed to “REPAIR/REPLACE”.) Then perform
inspections according to the Symptom Matrix Chart. (Refer to m.)

STEP VI

Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Layouts”.
Gently shake the related connectors, components or wiring harness with CONSULT-II set in “DATA MONITOR
(AUTO TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT-Il. Refer to EC-109, EC-114.

The “Diagnostic Procedure” in EC section contains a description based on open circuit inspection. A short circuit
inspection is also required for the circuit check in the Diagnostic Procedure. For details, refer to GI-24, “Circuit
Inspection”.

Repair or replace the malfunction parts.

If malfunctioning part cannot be detected, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”,

STEP VIl

Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions
and circumstances which resulted in the customer’s initial complaint.

Perform the “DTC Confirmation Procedure” and confirm the normal code [DTC No. P0000] is detected. If the inci-
dent is still detected in the final check, perform STEP VI by using a different method from the previous one.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC in
ECM and TCM (Transmission control module). (Refer to EC-56, EC-59.)
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection

Basic Inspection

Precaution: e
Perform Basic Inspection without electrical or mechanical loads applied;

e Headlamp switch is OFF,

e Air conditioner switch is OFF,

e Rear window defogger switch is OFF,

e Steering wheel is in the straight-ahead position, etc.

On vehicles equipped with daytime light systems, set lighting switch to the 1st position to light only
small lamps.

1 INSPECTION START

1. Check service records for any recent repairs that may indicate a related problem, or a current need for scheduled
maintenance.
. Open engine hood and check the following:
Harness connectors for improper connections
Vacuum hoses for splits, kinks and improper connections
Wiring for improper connections, pinches and cuts
Air cleaner clogging
Hoses and ducts for leaks

e 6 000N

SEF983U
p» |GOTO2.
2 CHECK THROTTLE DRUM OPERATION
Confirm that throttle drum is in contact with the stopper.
—— YA
P
SEC016C

OK or NG

OK (With CONSULT-Il)  p |GO TO 5.

OK (Without CONSULT- p |GO TO 9.
1)
NG » |GOTOS3.
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Basic Inspection (Cont'd)

3 CHECK ACCELERATOR WIRE INSTALLATION

Check accelerator wire for slack.

OK or NG

oK » |GOTOa4.

NG P |Adjust accelerator wire. Refer to EE-3, “Adjusting Accelerator Wire”.

4 CHECK THROTTLE VALVE OPERATION

1. Remove intake air ducts.
2. Check throttle valve operation when moving throttle drum by hand.

OK or NG
OK p [Retighten the throttle drum fixing nuts.
NG p | Clean the throttle body and throttle valve.

5 CHECK THROTTLE POSITION SWITCH CLOSED POSITION

(@ with CONSULT-II

1. Turn ignition switch “ON".

2. Select "CLSD THL/P SW” in “DATA MONITOR” mode with CONSULT-II.

3. Read “CLSD THL/P SW” signal under the following conditions.

e Insert a 0.05 mm (0.0020 in) and 0.15 mm (0.0059 in) feeler gauge alternately between stopper and throttle drum as
shown in the figure and check the signal.

/ / Feeler gauge
@_):_j SEC017C
DATA MONITOR
MONITOR | NO DTC
CLSD THL/P SW ON
SEF173Y

“CLSD THL/P SW" signal should remain “ON” while inserting 0.05 mm (0.0020 in) feeler gauge.
“CLSD THL/P SW” signal should remain “OFF” while inserting 0.15 mm (0.0059 in) feeler gauge.

OK or NG

OK p» (GO TO 8.

NG » |GOTOG.
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

6

ADJUSTMENT THROTTLE POSITION SWITCH CLOSED POSITION-I

(@ with CONSULT-II
1.
2.

Loosen throttle position sensor fixing bolts.
Insert 0.05 mm (0.0020 in) feeler gauge between stopper and throttle drum as shown in the figure.

3. Turn throttle position sensor body counterclockwise until “CLSD THL/P SW” signal switches to “OFF".

Clockwise
Counter- 1
clockwise |75
Ul
DATA MONITOR
MONITOR | NO DTC

CLSD THL/P SW OFF

SECO017C

SECO018C

SEF305Y

» |GOoTO7.
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

7 ADJUSTMENT THROTTLE POSITION SWITCH CLOSED POSITION-II

(@ with CONSULT-II

1. Temporarily tighten sensor body fixing bolts as follows.

e Gradually move the sensor body clockwise and stop it when “CLSD THL/P SW” signal switches from “OFF” to
“ON”, then temporarily tighten sensor body fixing bolts.

Clockwise

clockwise

Counter- 1
i

SEC018C

2. Make sure two or three times that the signal is “ON” when the throttle valve is closed and “OFF” when it is opened.
3. Remove 0.05 mm (0.0020 in) feeler gauge then insert 0.15 mm (0.0059 in) feeler gauge.
4. Make sure two or three times that the signal remains “OFF” when the throttle valve is closed.
5. Tighten throttle position sensor.
6. Check the “CLSD THL/P SW” signal again.

The signal remains “OFF” while closing throttle valve.

OK or NG

OK p |GOTOS.
NG p |GOTOE6.
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Basic Inspection (Cont'd)

8 RESET THROTTLE POSITION SENSOR IDLE POSITION MEMORY

(@ with CONSULT-II

NOTE:

Always warm up engine to normal operating temperature. If engine is cool, the throttle position sensor idle posi-
tion memory will not be reset correctly.

1. Remove feeler gauge.

2. Start engine.

3. Warm up engine to normal operating temperature.

4. Select “CLSD THL POS” in “DATA MONITOR” mode.

5. Stop engine. (Turn ignition switch “OFF".)

6. Turn ignition switch “ON” and wait at least 5 seconds.

N

%m =
<

@H"

SEF864V
7. Turn ignition switch “OFF” and wait at least 10 seconds.
8. Repeat steps 6 and 7 until “CLSD THL POS” signal changes to “ON".
DATA MONITOR
MONITOR NO DTC
CLSDTHL POS ON
SEF061Y

» |[GOTO 13.
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Basic Inspection (Cont'd)

9 CHECK THROTTLE POSITION SWITCH CLOSED POSITION

® Without CONSULT-II
1. Disconnect closed throttle position switch harness connector.
2. Check continuity between closed throttle position switch terminals 4 and 5 under the following conditions.

& DISCONNECT Thl’OttIe pOSitiOn
TS. EEJ\] switch connector

o

[Q]

SEF711X
e Insert the 0.05 mm (0.0020 in) and 0.15 mm (0.0059 in) feeler gauge alternately between the stopper and throttle drum
as shown in the figure.

SEC017C
“Continuity should exist” while inserting 0.05 mm (0.0020 in) feeler gauge.
“Continuity should not exist” while inserting 0.15 mm (0.0059 in) feeler gauge.

OK or NG

OK p» (GO TO 12.

NG p» (GO TO 10.

EC-95



TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

10 ADJUSTMENT THROTTLE POSITION SWITCH CLOSED POSITION-I

® Without CONSULT-II
1. Loosen throttle position sensor fixing bolts.
2. Insert 0.05 mm (0.0020 in) feeler gauge between stopper and throttle drum as shown in the figure.

SEC017C
3. Turn throttle position sensor body counterclockwise until continuity does not exist.

Yt ‘@m.r< Throttle position
TS. EEJ\] switch connector

s, 4. | 5

[Q]

SEF711X

Clockwise

Counter- i
clockwise

SECO018C

» |GOTO 11
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Basic Inspection (Cont'd)

11 ADJUSTMENT THROTTLE POSITION SWITCH CLOSED POSITION-II

® Without CONSULT-II

1. Temporarily tighten sensor body fixing bolts as follows.

e Gradually move the sensor body clockwise and stop it when the continuity comes to exist, then temporarily
tighten sensor body fixing bolts.

Clockwise

clockwise

Counter- 1
i

SEC018C
Make sure two or three times that the continuity exists when the throttle valve is closed and continuity does not exist
when it is opened.

N

3. Remove 0.05 mm (0.0020 in) feeler gauge then insert 0.15 mm (0.0059 in) feeler gauge.
4. Make sure two or three times that the continuity does not exist when the throttle valve is closed.
5. Tighten throttle position sensor.
6. Check the continuity again.

Continuity does not exist while closing the throttle valve.

OK or NG

OK p |GOTO 12.
NG p» |GO TO 10.

12 RESET THROTTLE POSITION SENSOR IDLE POSITION MEMORY

® Without CONSULT-II

NOTE:

Always warm up engine to normal operating temperature. If engine is cool, the throttle position sensor idle posi-
tion memory will not be reset correctly.

1. Remove feeler gauge.

2. Reconnect throttle position switch harness connector.

3. Start engine.

4. Warm up engine to normal operating temperature.

5. Stop engine. (Turn ignition switch “OFF".)

6. Turn ignition switch “ON” and wait at least 5 seconds.

SEF864V
7. Turn ignition switch “OFF” and wait at least 10 seconds.
8. Repeat steps 6 and 7, 20 times.

> |GO TO 13.
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

13 |CHECK (1ST TRIP) DTC

1. Start engine and warm it up to normal operating temperature.
2. Rev (2,000 to 3,000 rpm) two or three times.
3. Make sure no (1st trip) DTC is displayed with CONSULT-II or GST.

OK or NG

OK p (GO TO 15.

NG » |GOTO 14.

14 REPAIR MALFUNCTION

Repair or replace components as necessary according to corresponding “Diagnostic Procedure”.

» |[GOTO 13.

15 CHECK TARGET IDLE SPEED

With CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Select “ENG SPEED” in “DATA MONITOR” mode with CONSULT-II.
3. Check idle speed.
M/T: 62550 rpm (VQ30DE engine)
M/T: 67550 rpm (VQ20DE engine)
A/T: 70050 rpm (in “P” or “N” position)

@ Without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Check idle speed.

M/T: 62550 rpm (VQ30DE engine)

M/T: 67550 rpm (VQ20DE engine)

A/T: 70050 rpm (in “P” or “N” position)

OK or NG

OK p» (GO TO 25.

NG p» (GO TO 16.

16 PERFORM IDLE AIR VOLUME LEARNING

Refer to “Idle Air Volume Learning”, Ec-a1,
Which is the result CMPLT or INCMP?

CMPLT or INCMP

CMPLT p |GOTO 17.
INCMP p |[1. Follow the construction of “Idle Air Volume Leaning”.
2. GO TO 16.
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Basic Inspection (Cont'd)

17 CHECK TARGET IDLE SPEED AGAIN

With CONSULT-I
1. Start engine and warm it up to normal operating temperature.
2. Select “ENG SPEED” in “DATA MONITOR” mode with CONSULT-II.
3. Check idle speed.
MIT: 62550 rpm (VQ30DE engine)
M/T: 67550 rpm (VQ20DE engine)
A/T: 700150 rpm (in “P” or “N” position)

® Without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Check idle speed.

M/T: 62550 rpm (VQ30DE engine)

M/T: 67550 rpm (VQ20DE engine)

A/T: 70050 rpm (in “P” or “N” position)

OK or NG

OK p (GO TO 23.

NG (Models with Euro- p (GO TO 19.
OBD system)

NG (Models without p |GO TO 18.
Euro-OBD system)

18 CHECK IACV-AAC VALVE CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Check IACV-AAC valve circuit for open and short. Refer to “Diagnostic Procedure”, EC-474.

OK or NG
OK p (GO TO 19.
NG P |1. Repair or replace.
2. GO TO 20.

19 REPLACE IACV-AAC VALVE

Replace IACV-AAC valve.

» |Go TO 20.

20 PERFORM IDLE AIR VOLUME LEARNING

Refer to “Idle Air Volume Learning”, Ec-a1l,
Which is the result CMPLT or INCMP?

CMPLT or INCMP

CMPLT p |GOTO 21.
INCMP p |[1. Follow the construction of “Idle Air Volume Learning”.
2. GO TO 16.
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Basic Inspection (Cont'd)

21 CHECK TARGET IDLE SPEED AGAIN

With CONSULT-I
1. Start engine and warm it up to normal operating temperature.
2. Select “ENG SPEED” in “DATA MONITOR” mode with CONSULT-II.
3. Check idle speed.
MIT: 62550 rpm (VQ30DE engine)
M/T: 67550 rpm (VQ20DE engine)
A/T: 700150 rpm (in “P” or “N” position)

® Without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Check idle speed.

M/T: 62550 rpm (VQ30DE engine)

M/T: 67550 rpm (VQ20DE engine)

A/T: 70050 rpm (in “P” or “N” position)

OK or NG

OK p (GO TO 23.

NG p» (GO TO 22.

22 CHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of a problem, but this is rarely
the case.)

2. Perform initialization of NVIS (NATS) system and registration of NVIS (NATS) ignition key IDs. Refer to “NVIS (NISSAN
VEHICLE IMMOBILIZER SYSTEM — NATS)”, EC-60.

» |[GOTO 16.

23 CHECK IGNITION TIMING

1. Start engine and warm it up to normal operating temperature.
2. Check ignition timing at idle using a timing light.

SEF572X
Ignition timing:

M/T 15°+5° BTDC (VQ30DE engine)

M/T 9°+5° BTDC (VQZ20DE engine)

A/T 15°+5° BTDC (in “P” or “N” position) (VQ30DE engine)

AIT 9°£5° BTDC (in “P” or “N” position) (VQ20DE engine)

OK or NG

OK p» |GOTO 31.

NG » |GOTO 24.
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Basic Inspection (Cont'd)

24 CHECK TIMING CHAIN INSTALLATION

Check timing chain installation. Refer to EM-24, “Installation”.

OK or NG
OK p» (GO TO 22.
NG P |1. Repair the timing chain installation.
2. GO TO 16.

25 CHECK IGNITION TIMING

1. Start engine and let it idle.
2. Check ignition timing at idle using a timing light.

SEF572X
Ignition timing:

M/T 15°+5° BTDC (VQ30DE engine)

M/T 9°+5° BTDC (VQ20DE engine)

AIT 15°+5° BTDC (in “P” or “N” position) (VQ30DE engine)

AIT 9°£5° BTDC (in “P” or “N” position) (VQ20DE engine)

OK or NG

OK p (GO TO 31.

NG p» |GOTO 26.

26 PERFORM IDLE AIR VOLUME LEARNING

Refer to “Idle Air Volume Learning”, EC-41.
Which is the result CMPLT or INCMP?

CMPLT or INCMP

CMPLT > GO TO 27.
INCMP p |1. Follow the construction of “Idle Air volume Learning”.
2. GO TO 26.
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Basic Inspection (Cont'd)

27 CHECK TARGET IDLE SPEED AGAIN

With CONSULT-I
1. Start engine and warm it up to normal operating temperature.
2. Select “ENG SPEED” in “DATA MONITOR” mode with CONSULT-II.
3. Check idle speed.
MIT: 62550 rpm (VQ30DE engine)
M/T: 67550 rpm (VQ20DE engine)
A/T: 700150 rpm (in “P” or “N” position)

® Without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Check idle speed.

M/T: 62550 rpm (VQ30DE engine)

M/T: 67550 rpm (VQ20DE engine)

A/T: 70050 rpm (in “P” or “N” position)

OK or NG

OK p (GO TO 29.

NG p» (GO TO 28.

28 CHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function.
(ECM may be the cause of a problem, but this is rarely the case.)

2. Perform initialization of NVIS (NATS) system and registration of NVIS (NATS) ignition key IDs. Refer to “NVIS (NISSAN
VEHICLE IMMOBILIZER SYSTEM — NATS)”, EC-60.

» |GO TO 26.

29 CHECK IGNITION TIMING AGAIN

Check ignition timing again. Refer to Test No. 25.
OK or NG

oK » |GOTO 31

NG p (GO TO 30.

30 CHECK TIMING CHAIN INSTALLATION

Check timing chain installation. Refer to EM-28, “Installation”.

OK or NG
OK p» (GO TO 28.
NG P |[1. Repair the timing chain installation.
2. GO TO 26.

31 ERASE UNNECESSARY DTC

After this inspection, unnecessary DTC No. might be displayed.
Erase the stored memory in ECM and TCM (Transmission control module).
Refer to “How to Erase Emission-Related Diagnostic Information”, EC-56 and [AT-38, “HOW TO ERASE DTC".

p» [INSPECTION END
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DTC Inspection Priority Chart

DTC Inspection Priority Chart o

If some DTCs are displayed at the same time, perform inspections one by one based on the following prior-
ity chart.

Priority Detected items (DTC)

1 P0100 Mass air flow sensor

P0110 Intake air temperature sensor
P0115 Engine coolant temperature sensor
P0120 Throttle position sensor

P0180 Fuel tank temperature sensor
P0325 Knock sensor

P0335 P1336 Crankshaft position sensor (POS)
P0340 Camshaft position sensor (PHASE)
P0500 Vehicle speed sensor

P0605 ECM

P1320 Ignition signal

P1335 Crankshaft position sensor (REF)
P1605 A/T diagnosis communication line
P1706 Park/Neutral position (PNP) switch

P0130-P0134, P0150-P0154 Heated oxygen sensor 1 (front)

P0135 P0155 Heated oxygen sensor 1 heater (front)

P0137-P0140, P0157-P0160 Heated oxygen sensor 2 (rear)

P0141 P0161 Heated oxygen sensor 2 heater (rear)

P0443 EVAP canister purge volume control solenoid valve

P0510 Closed throttle position switch

P0705-P0755 P1705 P1760 A/T related sensors, solenoid valves and switches

P0171 P0172 P0174 P0O175 Fuel injection system function
P0306 - PO300 Misfire

P0420 P0430 Three way catalyst function

P0505 IACV-AAC valve

P0731-P0734 A/T function

P1131 Swirl control valve control solenoid valve
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Fail-safe Chart

=NFEC0653

The ECM enters fail-safe mode, if any of the following malfunctions is detected due to the open or short cir-
cuit. When the ECM enters the fail-safe mode of ECM, the Ml illuminates.

DTC No. Detected items Engine operating condition in fail-safe mode
P0100 Mass air flow sensor circuit | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
P0115 Engine coolant temperature | Engine coolant temperature will be determined by ECM based on the time after
sensor circuit turning ignition switch “ON” or “START".
CONSULT-II displays the engine coolant temperature decided by ECM.
. Engine coolant temperature decided
Condition (CONSULT-II display)
Just as ignition switch is turned o o
ON or Start 40°C (104°F)
More than approx. 4 minutes . .
after ignition ON or Start 80°C (176°F)
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
P0120 Throttle position sensor cir- | Throttle position will be determined based on the injected fuel amount and the
cuit engine speed.
Therefore, acceleration will be poor.
Condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration
P1335 Crankshaft position sensor | Compression TDC signal (120° signal) is controlled by camshaft position sensor
(REF) circuit (PHASE) signal and crankshaft position sensor (POS) signal. Ignition timing will be
delayed 0° to 2°.
Unable to ECM ECM fail-safe activating condition
access ECM The computing function of the ECM was judged to be malfunctioning.

When the fail-safe system activates (i.e., if the ECM detects a malfunction condi-
tion in the CPU of ECM), the MI on the instrument panel lights to warn the driver.
However it is not possible to access ECM and DTC cannot be confirmed.

Engine control with fail-safe

When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump operation,
IACV-AAC valve operation and cooling fan operation are controlled under certain
limitations.

ECM fail-safe operation

Engine speed will not rise more than 3,000

Engine speed rpm

Fuel injection Simultaneous multiport fuel injection system

Ignition timing Ignition timing is fixed at the preset valve

Fuel pump relay is “ON” when engine is running

Fuel pump and “OFF” when engine stalls
IACV-AAC valve Full open

Cooling fan relay “ON” (High speed condition)
Cooling fans when engine is running, and “OFF” when engine

stalls.

Replace ECM, if ECM fail-safe condition is confirmed.
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Symptom Matrix Chart

Symptom Matrix Chart
SYSTEM — BASIC ENGINE CONTROL SYSTEM

NFEC0041

NFEC0041S01

SYMPTOM
T
% Q
—~ T
z Qo
T b W
Q = o z [m
o o ot 2|5 z|Q
X o ) S|IE|Do|Kk
Y Plzlo Sla|g |
= 2192 Yla|2|a|o
ad J | = a|sS|2]| =
< L|<|x ~—mw|2|3|&
= 312|0 0) olF | Z| ® | w |Reference
0 z|Oo|Oo|W = Fle| 9] Z|2 [page
S|lFHFla| 2| E = |5lO0|6|Z2 pag
14 olw|lzlolz| z |glE|Z|lo]=2
E el |H(=|5|¢ |8|<|T|
x| L2 =S| T| E|R 2215 a
< |zl |S12181s| < |0 L|0|Z
Elg |3 ol | Y| x %) L
n | = olgl|ls| = & |l E|lw|lwlAa
n| Oz w |l a = < | =>| >
O Sl | 2= S Slulzls|>
z|u|k o|e|x 2|38 |
= = X - (O] = n n w
SIc|GIE|8|zI8]2|8|8|5|8|¢E
<|z|W|[E|Q]8|a| 2|2 |3|R|%|K&
T |Ww|lT|n|d|lT|x 2 » | O |Ww|Ww|amd
Warranty symptom code AA|AB |AC|AD | AE [ AF |AG| AH | AJ | AK | AL |AM | HA
Fuel Fuel pump circuit 1|11]2]|3]2 2 3 2 |Ec-533
Fuel pressure regulator system 3|13 |4|a|a|la|a| 4 |4 4 EC37
Injector circuit 1|1(2|3]2 2| 2 2 EC-523
Evaporative emission system
: . St _ 4 4 4 4 4 4 4 4
Air Positive crankcase ventilation sys 3|3 1 Ecad
tem
Incorrect idle speed adjustment 111 |1 1 Ec-a0
IACV-AAC valve circuit 11|23 |3|2|2]2]2 2 2 |ECc-324, lusd
Ignition Incorrect ignition timing adjustment | 3 | 3 | 1 | 1 | 1 1| 1 1 Ec-a0
Ignition circuit 1 1 o | 2 2 2 > m,
Main power supply and ground circuit 2 EC-1217
2121333 3 3 3
Air conditioner circuit 3 3 2 | HA section

1 - 6: The numbers refer to the order of inspection.
(continued on next page)
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Symptom Matrix Chart (Cont’d)

SYMPTOM
T
z O
—~ I
< )
T e W
Q = o z [m
O ] W 2|l6|=|0
X o ] < = o) [a
Y Plzl0 Ela | F| L
— Elo|Q wiwis|ET
< | =2 g 4| Q@ O
x | B a2 =
< L | < | x = | g|lw|35|x
= 312|0 0) olF | Z| ® | w |Reference
ﬂ zZ (@] O L =z = x (o] =z o age
S|lFHFla| 2| E = |5lO0|o|Z2 pag
x Qlw | 3|0z Z |20 2
E el |25l 2 |8|<|m|
[ T = =S| T| E|R 2215 a
< |zl |S12181s| < |5 L|0|Z
Elx |3 ol | Y| x %) L
0| B ClE|lsl2| 5 || |w|w|n
n| Oz w il a = < | = | >
O el | 2= S Slulzsls|>
zZ Y|k o|2|x 2| |33 &
S| = N = VRS AL
SlGlaZ|8|z|5]2 (3|88 9E
<|z|W|[E|Q]8|a| 2|2 |3|R|%|K&
T|wWw|IT|w|d|lT|x| @2 | |O0|W|W|ao
Warranty symptom code AA | AB [AC |AD | AE | AF |AG| AH | AJ | AK | AL |AM | HA
Engine Crankshaft position sensor (REF) Ec-aad
control circuit
2|2 ——
Crankshaft position sensor (POS) Ec-20d, 151,
circuit Ra7
Camshaft position sensor (PHASE) 3 Ec-303
circuit
Mass air flow sensor circuit 1 2 Ec-134
Heated oxygen sensor 1 (front) Ec-1s8
circuit 15
: 1 (2|32 2 2 2
Epgme coolant temperature sensor 1 3 3 Ec148
circuit
Throttle position sensor circuit 2 2 Ec-151
Inc_orrect throttle position sensor 3|1 11111 1 1 1 Eca0
adjustment
Vehicle speed sensor circuit 2|3 3 Ec-324, 465
Knock sensor circuit 2 3 Ec-28d
ECM 212|333 [3[3] 3 ][3]|3 EC-104, B4l
Start signal circuit 2 Ec-52d
Park/Neutral position switch circuit 3 3 3 Ec-394, 510
P_owgr steering oil pressure switch 2 Ecs4d
circuit
3 3
Electronic controlled engine mount Ec5ad
control circuit
Electrical load signal circuit EC-557

1 - 6: The numbers refer to the order of inspection.
(continued on next page)
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Symptom Matrix Chart (Cont'd)

SYSTEM — ENGINE MECHANICAL & OTHER

NFEC0041S02

SYMPTOM

HESITATION/SURGING/FLAT SPOT
SPARK KNOCK/DETONATION

LACK OF POWER/POOR ACCELERATION
HIGH IDLE/LOW IDLE

ENGINE STALL

ROUGH IDLE/HUNTING
IDLING VIBRATION

OVERHEATS/WATER TEMPERATURE HIGH

SLOW/NO RETURN TO IDLE

Reference
section

EXCESSIVE FUEL CONSUMPTION
EXCESSIVE OIL CONSUMPTION
BATTERY DEAD (UNDER CHARGE)

Warranty symptom code

; HARD/NO START/RESTART (EXCP. HA)

>
vy}
>
(@]
>
O
>
m

>
a
>
®
>
I

>
<
>
~
>
Z

AM

I
>

Fuel

Fuel tank

Fuel piping

Vapor lock

Valve deposit

Poor fuel (Heavy weight gasoline,
Low octane)

Air

Air duct

Air cleaner

Air leakage from air duct
(Mass air flow sensor — throttle
body)

Throttle body, Throttle wire

Air leakage from intake manifold/
Collector/Gasket

FE section

FE section

Cranking

Battery

Alternator circuit

Starter circuit

Flywheel/Drive plate

PNP switch

EL section

EM section

AT section

1 - 6: The numbers refer to the order of inspection.

(continued on next page)



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Matrix Chart (Cont’d)

SYMPTOM

HESITATION/SURGING/FLAT SPOT
SPARK KNOCK/DETONATION

LACK OF POWER/POOR ACCELERATION
HIGH IDLE/LOW IDLE

ENGINE STALL

ROUGH IDLE/HUNTING
IDLING VIBRATION

OVERHEATS/WATER TEMPERATURE HIGH
EXCESSIVE FUEL CONSUMPTION
EXCESSIVE OIL CONSUMPTION

BATTERY DEAD (UNDER CHARGE)

SLOW/NO RETURN TO IDLE

Warranty symptom code

; HARD/NO START/RESTART (EXCP. HA)

>
@
>
O
>
O
>
m

>
M
>
@
>
I

>
<
>
e
>
Z
I
>

Reference
section

Engine

Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Connecting rod

Bearing

Crankshaft

Valve
mechanism

Timing chain

Camshaft

Intake valve

Exhaust valve

EM section

Exhaust

Exhaust manifold/Tube/Muffler/
Gasket

Three way catalyst

Lubrication

Oil pan/Qil strainer/Oil pump/Qil
filter/Oil gallery

Oil level (Low)/Filthy oil

Cooling

Radiator/Hose/Radiator filler cap

Thermostat

Water pump

Water gallery

Cooling fan

Coolant level (low)/Contaminated
coolant

FE section

MA, EM, LC

section

LC section

EC section

MA section

1 - 6: The numbers refer to the order of inspection.



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Matrix Chart (Cont'd)

SYMPTOM
T
% Q
— T
z )
T e W
Q = o z [m
O ] W 2|l6|=|0
X o ] < = o) [a
w P1=1Q Ela|=|<
= O w wls ||
= < |9 < 4| o a| o
24 | B a2 =
< L | < | x = | g|lw|35|x
= G| 2|0 o olF | Z| ® | w |Reference
0 z|o|o|W|Z Fle |9 ] 2|2 [secton
slElae|ld|E z|lw|[©|0|5
14 olw|lzlolz| z |glE|S2|lo]=2
= x| o 5 = |2 © S| (Wl L
x| L2 =S| T| E|R 2215 a
< |zl |S12181s| < |5 L|0|Z
Elx |3 ol | Y| x %) L
0| = ClR|Sl2| 5 lx|8|lw|w|la
olwl|8|Z wiao|l =z |lo|<| 2|2
ElX %A > d 3| 3| &
Z|u|k c|&|x |z i
< |z X = o | £ 0|90
Elolm|Z|5|z131213|8|8]8]¢
<|z|W|[E|Q]8|a| 2|2 |3|R|%|K&
T|W|lT|w|J3|I|x| 2 |»n|0|W|W|o
Warranty symptom code AA | AB [AC |AD | AE | AF |AG| AH | AJ | AK | AL |AM | HA
NVIS (NISSAN Vehicle Immobilizer System — EC-60 or EL
1 1 .
NATS) section

1 - 6: The numbers refer to the order of inspection.

Remarks:

CONSULT-Il Reference Value in Data Monitor

Mode

e Specification data are reference values.

e Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification data in

spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calculated by the ECM

according to the signals input from the camshaft position sensor and other ignition timing related sensors.

o |f the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow sensor,

first check to see if the fuel pump control circuit is normal.

NFEC0042

MONITOR ITEM CONDITION SPECIFICATION

® Tachometer: Connect
ENG SPEED . S . Almost the same speed as
CKPS-RPM (POS) ° \I?:Izeenglne and compare tachometer indication with the CONSULT-II the CONSULT-Il value.
POS COUNT e Engine: Running 179 - 181

° E_ngine: A_fter Warr_ning ‘l‘.lp ) Idle 1.2 -1.8V
MAS A/E SE-B1 ° Alr'condltlor‘je’r, switch: “OFF

e Shift lever: “N

e No-load 2,500 rpm 1.6-2.2V
COOLAN TEMP/S e Engine: After warming up More than 70°C (158°F)
HO2S1 (B1) 0- 0.3V — - Approx. 0.6 -
HO2S1 (B2) 1.0v

e Engine: After warming up Maintaining engine speed at 2,000
HO2S1 MNTR (B1) rpm LEAN - RICH
HO2S1 MNTR (B2) Changes more than 5 times

during 10 seconds.

HO2S2 (B1) 0-0.3V « - Approx. 0.6 -
HO2S2 (B2) e Engine: After warming up Maintaining engine speed at 2,000 1.0v
HO2S2 MNTR (B1) ' rpm
HO2S2 MNTR (B2) LEAN « ~ RICH
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

VHCL SPEED SE

Turn drive wheels and compare speedometer indication with the CON-

SULT-II value

Almost the same speed as
the CONSULT-II value

BATTERY VOLT @ |[gnition switch: ON (Engine stopped) 11 - 14V
° Englne:_After warming up, idle Throttle valve: fully closed 0.15 - 0.85V
the engine
THRTL POS SEN e Engine: After warming up
e |[gnition switch: ON Throttle valve: fully opened 3.5-4.7VvV

(Engine stopped)

START SIGNAL e |[gnition switch: ON - START - ON OFF - ON - OFF
CLSD THL/P SW e Engine: After warming up, idle | 1hrottle valve: Idle position ON
CLSD THL POS the engine Throttle valve: Slightly open OFF
Air conditioner switch: “OFF” OFF
e Engine: After warming up, idle
AIR COND SIG the engine Air conditioner switch: “ON”
ON
(Compressor operates.)
Shift lever: “P” or “N” (A/T models)
Neutral (/T model ON
P/N POSI SW e Ignition switch: ON eutral (M/T models)
Except above OFF
_ _ ) Steering wheel in neutral position OFF
PWIST SIGNAL o Engine: After warming up, idle (forward direction)
the engine
The steering wheel is turned ON
e |[gnition switch: ON Below 19°C (66°F) OEE
AMB TEMP SW o Compare ambient air tempera-
ture with the following: Above 25°C (77°F) ON
IGNITION SW @ Ignition switch: ON - OFF - ON ON - OFF - ON
° E_ngine: ,_A_fter warming up Idle 2.4 - 3.2 msec
INJ PULSE-B2 e Air conditioner switch: “OFF”
INJ PULSE-B1 e Shift lever: “N”
e No-load 2,000 rpm 1.9-2.8 msec
® Epgine:d.A.fter warmirtl:‘:.] Ug . Idle 2.0 - 3.2 msec
B/EUEL SCHDL ° Alr_con |t|oTe'r’ switch: “OFF
e Shift lever: “N
e No-load 2,000 rpm 1.4 - 2.6 msec
® Engine: After warming up 1dl 9°+5° BTDC (VQ20DE)
e Air conditioner switch: “OFF” € 15°+5° BTDC (VQ30DE)
IGN TIMING . ann
e Shift lever: “N
e No-load 2,000 rpm More than 25° BTDC
° i_ngine:d,_?_fter Warr_r:ir;]g uC[))FF Idle 2 - 10 step
e Air conditioner switch: * "
IACV-AACIV e Shift lever: “N”
e No-load 2,000 rpm —
° E_ngine: ,_A_fter warmir;]g ‘l‘.lp ) Idle 0%
PURG VOL C/V ° AlrhcondltlF)Te: switch: “OFF
e Shift lever: “N
e No-load 2,000 rpm —
A/F ALPHA-B2 . . Maintaining engine speed at 2,000 ) o
A/E ALPHA-B1 e Engine: After warming up rpm 54 - 155%
AIR COND RLY e Air conditioner switch: OFF - ON OFF - ON
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CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM CONDITION SPECIFICATION
@ [gnition switch is turned to ON (Operates for 5 seconds) ON
FUEL PUMP RLY ® Engine running and cranking
Except as shown above OFF
Engine coolant temperature is 94°C OFF
(201°F) or less
e After warming up engine, idle Engine coolant temperature is
COOLING FAN the engine. between 95°C (203°F) and 104°C Low
e Air conditioner switch: “OFF” (219°F)
Engine coolant temperature is 105°C HIGH
(221°F) or more
HO2S1 HTR (B1) e Engine speed: Below 3,600 rpm ON
HO2S1 HTR (B2) e Engine speed: Above 3,600 rpm OFF
@ [gnition switch: ON (Engine stopped)
e Engi d: Ab 3,600 OFF
HO2S2 HTR (B1) ngine speed: Above 3, rpm
HO2S2 HTR (B2) ® Engine speed: Below 3,600 rpm [After driving for 2 minutes at a speed ON
of 70 km/h (43 MPH) or more]
e Engine: After warming up Idle 14.0 - 33.0%
CAL/LD VALUE ° A|r.cond|t|oTe’r’ switch: “OFF
e Shift lever: “N
e No-load 2,500 rpm 12.0 - 25.0%
e Engine: After warming up Throttle valve: fully closed 0.0%
ABSOL TH-P/S ® Engine: After warming up
@ [gnition switch: ON Throttle valve: fully opened Approx. 80%
(Engine stopped)
e Engine: After warming up Idle 2.0 - 6.0 g-m/s
MASS AIRFLOW ° AII’_COI’]dI'[IOI")e’r’ switch: “OFF
e Shift lever: “N
e No-load 2,500 rpm 7.0 -20.0 g-m/s
ABSOL PRES/SE @ Ignition switch: ON Approx. 4.4V
Engine coolant temperature is
between 15°C (59°F) to 50°C ON
SWRL CONT S/V e Engine speed: Idle (122°F).
Engine coolant temperature is above OFF
50°C (122°F).
Idle “IDLE”
ENGINE MOUNT e Engine: Running
2,000 rpm “TRVL”

Major Sensor Reference Graph in Data Monitor
Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode.

THRTL POS SEN, ABSOL TH-P/S, CLSD THL POS [
Below is the data for “THRTL POS SEN”, “ABSOL TH-P/S” and “CLSD THL POS” when depressing the accel-
erator pedal with the ignition switch “ON”".

The signal of “THRTL POS SEN” and “ABSOL TH-P/S” should rise gradually without any intermittent drop or
rise after “CLSD THL POS” is changed from “ON” to “OFF".

NFEC0043
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Major Sensor Reference Graph in Data Monitor Mode (Cont'd)

Full
Release

Full
Depress

CLSD THL POS ABSOL TH-P/S THRTL POS SEN
% x0.1V

OFF ON 0 25 50 75 100 0 13 25 38 51

SEF306Y

ENG SPEED, MAS A/F SE-B1, THRTL POS SEN, HO2S2 (B1), HO2S1 (B1), INJ PULSE-B1

Below is the data for “ENG SPEED”, “MAS A/F SE-B1”, “THRTL POS SEN”", “HO2S2 (B1)", “HO2S1 (BNlp)E" and
“INJ PULSE-B1” when revving engine quickly up to 4,800 rpm under no load after warming up engine suffi-

ciently.

Each value is for reference, the exact value may vary.

C0043S02

ENG SPEED

MAS A/F SE-B1

x100rpm

x0.1V

<t

« “ENG SPEED” should increase gradually
while depressing the accelerator pedal and
should decrease gradually after releasing
the pedal without any intemittent drop or rise.

* “MAS A/F SE-B1” should increase when
depressing the accelerator pedal and should
decrease at the moment “THRTL POS SEN” is
closed (accelerator pedal is released).

..................

SEF241Y
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Major Sensor Reference Graph in Data Monitor Mode (Cont’d)

THRTL POS SEN

HO2S1 (B1) HO2S2 (B1)

INJ PULSE-B1

x0.1V

x0.01V

x0.01V

128

msec

12

* “THRTL POS SEN” should increase while
depressing the accelerator pedal and should
decrease while releasing it.

256
]

192

128

* “HO2S2 (B1)" may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.

256
]

192
1

64

* “HO2S1 (B1)” may increase immediately after
gate——— depressing the accelerator pedal and may
decrease after releasing the pedal.

10
1

* “INJ PULSE-B1” should increase when depressing
the accelerator pedal and should decrease
when the pedal is released.

SEF242YC
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ECM Terminals and Reference Value

LHD models \oA_~_ ECM Terminals and Reference Value
View with glove box removed PREPARATION
T~ S 1. ECM is located behind the instrument lower cover. For this
=1 L inspection, remove instrument lower cover.
| ol llo ‘[: ®
e >
© /
ECM

ECM harness protector

RHD models \

SEF575XA

2. Remove ECM harness protector.

SEF038Y

3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests easily.

® Open harness securing clip to make testing easier.
® Use extreme care not to touch 2 pins at one time.
e Data is for comparison and may not be exact.

ZThin wire \
Tester probe

MEC486B

ECM HARNESS CONNECTOR TERMINAL LAYOUT

NFEC0044502

I
101102 [1]2[3]4]5[6]7[8]9]10] [s8]5aJ60l61]62[63[64lE5[66[67] |109)110 \%
10afto4| Tt1[12[13[14[15]t6[17[18[19]  [zoaclatlaclaslaalaslaslar]as] l68leol7ol7 [72[78[7475[76] |111]112

105]106| [20]21[22[23]24]25 26 27280 [49150151[52[53[54[5556[57]  [77]78[7s]e0le1[e2lealealeslas) |113]114
107[108| [30[31]32[33]34]35[36]37[38] —— [87]88[8a[e0[91[92]93[94]e5] [115]116

SEF970W

ECM INSPECTION TABLE NFEC0044503

Specification data are reference values and are measured between
each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/
output voltage. Doing so may result in damage to the ECM’s
transistor. Use a ground other than ECM terminals, such as

the ground.
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ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
BATTERY VOLTAGE
(11 - 14Vv)
(V) oo
[Engine is running] 20| -
e |dle speed of-
EVAP canister purge SEF994U
1 PU/R volume control sole-
noid valve BATTERY VOLTAGE
(11 - 14Vv)
(V) oo
[Engine is running] AQp
® Engine speed is about 2,000 rpm (More than 20"
100 seconds after starting engine). 0
SEF995U
[Engine is running] 0-1.0V
Heated oxygen sensor | e Engine speed is below 3,600 rpm. '
2 R/L 1 heater (front) (bank
2) [Engine is running] BATTERY VOLTAGE
® Engine speed is above 3,600 rpm. (11 - 14V)
[Engine is running] 0- 1.0V
Heated oxygen sensor | e Engine speed is below 3,600 rpm. '
3 OR/L 1 heater (front) (bank
1) [Engine is running] BATTERY VOLTAGE
e Engine speed is above 3,600 rpm. (11 - 14V)
[Engine is running]
e Engine speed is below 3,600 rpm. 0-10V
e After driving for 2 minutes at a speed of 70 km/h '
Heated oxygen sensor (43 MPH) or more.
4 R/L 2 heater (rear) (bank
2) [Ignition switch “ON"]
e Engine stopped BATTERY VOLTAGE
[Engine is running] (11 - 14V)
® Engine speed is above 3,600 rpm.
[Engine is running]
® Engine speed is below 3,600 rpm. 0-1.0V
e After driving for 2 minutes at a speed of 70 km/h '
Heated oxygen sensor (43 MPH) or more.
5 P/B 2 heater (rear) (bank
1) [Ignition switch “ON"]
e Engine stopped BATTERY VOLTAGE
[Engine is running] (11 - 14v)
® Engine speed is above 3,600 rpm.
6 W/PU
7 |YB IACV-AAC valve [Engine is running] 0.1- 14V
8 Y e |dle speed
17 GYIL
[Engine is running] BATTERY VOLTAGE
; e |dle speed (11 - 14v)
16 vIG X;ﬁi control solenoid — '
[Engine is running] 0- 1.0V

e Engine speed is above 5,000 rpm.
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ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
0-0.2vO
[Engine is running]
e \Warm-up condition
e |dle speed
21 Y/R Ignition signal No. 1
22 G/R Ignition signal No. 2
23 L/R Ignition signal No. 3 SEF399T
30 GY Ignition signal No. 4 0.1 - 0.3V0
31 |PUW Ignition signal No. 5 ' ]
32 GY/R Ignition signal No. 6 (\2 R
[Engine is running] 2 1“" HI H M |
e Warm-up condition oL LA L L
® Engine speed is 2,500 rpm. R AR TR
1'()0 ms SRR
SEF645T
9 - 11vO
)
20) <
[Engine is running] 10! -
e \Warm-up condition 0
e |dle speed .
20ms : o
SEF579X
25 W/G Tachometer
9 - 11v0O
(V) N . . ool . .
D EEETEE TR IPE I
[Engine is running] 10
e \Warm-up condition 0
® Engine speed is 2,500 rpm. .
———
20ms : -
SEF580X
[Engine is running]
[Ignition switch “OFF"] 0- 15V
e For a few seconds after turning ignition switch '
ECM relay “OFF”
26 |wiB (Self shutt-off) —
[Ignition switch “OFF"] BATTERY VOLTAGE
e A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
[Engine is running]
e Both A/C switch and blower switch are “ON” 0-1.0V
27 |BR Air conditioner relay (Compressor is operating).
[Engine is running] BATTERY VOLTAGE
® A/C switch is “OFF”". (11 - 14Vv)
[Ignition switch “ON"]
e For 1 second after turning ignition switch “ON” 0-15V
[Engine is running]
28 B/P Fuel pump relay — -
[Ignition switch “ON"] BATTERY VOLTAGE
e 1 second passed after turning ignition switch (11 - 14V)

“{ON".
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ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
e |dle speed 0-10V
e Engine coolant temperature is between 15 to '
2 |G Swirl control valve con- | 90°C (59 t0 122°F).
trol solenoid valve [Engine is running]
e |dle speed BATTERY VOLTAGE
® Engine coolant temperature is above 50°C (11 - 14v)
(122°F).
[Engine is running] 0-10V
Cooling fan relay e Cooling fan is operating at high speed. '
34 LG .
Engine is runnin BATTERY VOLTAGE
(High) gine i ing OLTAG
e Cooling fan is not operating. (11 - 14V)
[Englne_ is runn_lng] ' 0-1.0V
e Cooling fan is operating.
35 BR/R Cooling fan relay (Low)
[Engine is running] BATTERY VOLTAGE
e Cooling fan is not operating. (11 - 14v)
[Engine is running] Approximately 0 - 5V
36 Y A/T signal No. 3 g 9 Output voltage fluctuates peri-
e |dle speed .
odically.
[Engine is running] Approximately 0 - 5V
37 LG AT signal No. 5 g g Output voltage fluctuates peri-
e |dle speed .
odically.
[Ignition switch “ON"] 0-1.0V
38 LGB MI [Engine is running] BATTERY VOLTAGE
e |dle speed (11 - 14V)
[Ignition switch “ON"] Approximately OV
42 BR/W Start signal
[Ignition switch “START"] 9-12Vv
[Ignition switch “OFF"] ov
43 R Ignition switch
[Ignition switch “ON"] ZT—TE 4RV\; VOLTAGE
[Ignition switch “ON"]
G/OR e Gear position is “Neutral position” (M/T models). | Approximately 0V
qa  |AT) PNP switch e Gear position is “P” or “N” (A/T models).
G/W
M/T [Ignition switch “ON"] BATTERY VOLTAGE
(M/T)
® Except the above gear position (11 - 14Vv)
[Engine is running] Approximately OV
Air conditioner switch | ® Both A/C switch and blower switch are “ON”. PP y
45 G/B .
signal [Engine is running] BATTERY VOLTAGE
e A/C switch is “OFF". (11 - 14v)
[Engine is running]
e |dle speed oV
e Ambient air temperature is above 25°C (77°F).
; ; R ® Air conditioner is operating.
16 WIL Ambient air tempera

ture switch signal

[Engine is running]

e |dle speed

® Ambient air temperature is above 25°C (77°F).
e Air conditioner is not operating.

Approximately 5V
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ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running] 0-1.0V
47 G Power steering oil e Steering wheel is being turned. '
pressure switch [Engine is running] BATTERY VOLTAGE
e Steering wheel is not being turned. (11 - 14V)
48 B ECM ground [.Er:gigesi)se;%nnmg] Engine ground
[Engine is running] 0-1.0V
29 |w Electronic controlled | ® 'dle speed
engine mount-1 [Engine is running] BATTERY VOLTAGE
® Except the above (11 - 14v)
[Engine is running] BATTERY VOLTAGE
Electronic controlled | ® 'dle speed (11 - 14V)
50 W/R . >
engine mount- [Engine is running] 0-10v
® Except the above '
. [Engine is running] )
51 PU AIC cut signal e Air conditioner is operating. 0-0.5v
[Engine is running]
® Rear window defogger: ON (BﬁTTf 43;; VOLTAGE
52 |WIG Electrical load signal | ® Hi-beam headlamp: ON
[Engine is running] oV
e Electrical load: OFF
[Engine is running] BATTERY VOLTAGE
- YL Throttle position switch e Accelerator pedal fully released (11 - 14v)
(Closed position) [Engine is running] Aooroximately OV
® Accelerator pedal depressed bp Y
57 B ECM ground [.Er}gigesi)segijnnmg] Engine ground
[Engine is running]
58 B Sensors’ ground e \Warm-up condition Approximately OV
e |dle speed
. . L . Approximately 0 - 2.0V
60 BR/W A./T Q|agr)05|s commu- | [Engine is running] Output voltage fluctuates peri-
nication line e |dle speed odically
[Engine is running]
e \Warm-up condition 1.2-18V
e |dle speed
61 w Mass air flow sensor
[Engine is running]
e \Warm-up condition 1.6-2.2V
® Engine speed is 2,500 rpm.
0 - Approximately 1.0V (Peri-
odically change)
V)
[Engine is running] 1
Heated oxygen sensor "
- 0.5
62 w 1 (front) (bank 2) e \Warm-up condition ol

® Engine speed is 2,000 rpm.

SEF059V
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ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
0 - Approximately 1.0V (Peri-
odically change)
V)
[Engine is running] 1
63 w T(z;gen(i)o(ﬁyginsensor e \Warm-up condition 0.5{:
e Engine speed is 2,000 rpm. or
SEF059V
. Approximately O - 4.8V
64 YIG Isrgglgsralr temperature [Engine is running] Output voltage varies with
intake air temperature.
Approximately 2.3V
(AC voltage)
WV
- . 20] ¢
65 w Crankshaft position [Engine is runnlng]_ 10! J:-
75 W sensor (REF) e \Warm-up condition :
e Idle speed 0
SEF581X
Approximately 4.2V[
(AC voltage)
(V) oo
- . Q0| it
66 W Camshaft position sen- [.ErLVQ;em':SULUES::ﬁEiOH 20|
76 w sor (PHASE) e Iidle speed o i . —
SEF582X
Power supply for ECM " . . . BATTERY VOLTAGE
67 Wi/L (Buck-up) [Ignition switch “OFF"] (11 - 14V)
[Engine is running] Approximately 0 - 5V
68 BR AT signal No. 1 9 9 Output voltage fluctuates peri-
e |dle speed .
odically.
. [Ignition switch “ON"] .
69 GY Data link connector e CONSULT-Il is turned “ON’. Approximately 0V
. . Approximately O - 4.8V
70 Y Eggtnui;zgf:értem [Engine is running] Output voltage varies with
P engine coolant temperature.
Heated oxygen sensor [Engine is running]
71 W 2 (rear) (bank 2) e \Warm-up condition 0 - Approximately 1.0V
® Engine speed is 2,000 rpm.
Heated oxygen sensor [Engine is running]
72 W 2 (rear) (bank 1) ® \Warm-up condition 0 - Approximately 1.0V
® Engine speed is 2,000 rpm.
Mass air flow sensor [Engine is running]
73 B e \Warm-up condition Approximately OV

ground

e |dle speed
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ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running] Approximately O - 5V
77 GY A/T signal No. 2 g g Output voltage fluctuates peri-
e |dle speed ;
odically.
[Engine is running] Approximately 0 - 5V
78 OR A/T signal No. 4 g g Output voltage fluctuates peri-
e |dle speed ;
odically.
80 W ,SA:rsolute pressure sen- [Ignition switch “ON"] Approximately 4.4V
[Engine is running]
Refrigerant pressure e \Warm-up condition )
81 w sensor e Both A/C switch and blower switch are “ON”. 0.36 - 3.88V
(Compressor operates.)
[Engine is running]
N e \Warm-up condition Approximately 0.4V
82 |w Throttle position sensor | @ Accelerator pedal fully released
signal output
[Ignition switch “ON"] .
e Accelerator pedal fully depressed Approximately 4V
Approximately 2.4V
V)
10
[Engine is running] Sim
e Idle speed 0r
Crankshaft position SEFO57V
85 w POS
sensor ( ) Approximately 2.3V
[Engine is running]
® Engine speed is 2,000 rpm.
SEF058V
Approximately 2.5V
v)
[Engine is running] 10
e Jack up front wheels. 5)
e In 1st gear position 0
e 10 km/h (6 MPH) PR
100 ms: P
SEF583X
86 P/L Vehicle speed sensor

[Engine is running]

e Jack up front wheels.
® |n 2nd gear position
e 30 km/h (19 MPH)

Approximately 2.0V
(V) B - ool :
100 s

SEF584X
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR

NO.

[Engine is running]

e \Warm-up condition 0.15 - 0.85V
o1 LW Throttle position sensor ® Accelerator pedal fully released

[Ignition switch “ON"] )

e Accelerator pedal fully depressed 35-41v

Approximately O - 4.8V
92 P/L gsgls;?nk temperature [Engine is running] Output voltage varies with
fuel tank temperature.

93 w Knock sensor [Engine is running] Approximately 2.5V

e |dle speed

. [Ignition switch “ON"] .

95 BR Data link connector e CONSULT-II is turned “ON”. Approximately 0V
101 |R/B Injector No. 1
102 |L/W Injector No. 5
103 |R/W Injector No. 2 [Engine is running] BATTERY VOLTAGE
104 |PU/R Injector No. 6 e |dle speed (11 - 14v)
105 |[R/Y Injector No. 3
107 |RIL Injector No. 4
106 |B [Engine is running] .
108 |B ECM ground e Idie speed Engine ground
110 |R/G . - BATTERY VOLTAGE
112 RIG Power supply for ECM | [lgnition switch “ON"] (11 - 14V)
111 R Sensors’ power supply [ [Ignition switch “ON"] Approximately 5V
115 |OR Data link connector [ignition switch "ON’] Approximately 2 - 11V

® CONSULT-II is turned “ON".

0: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — SPECIFICATION VALUE

Description

Description

The specification (SP) value indicates the tolerance of the value that is displayed in “DATA MONITOR (SPNFEE%?)?’
mode of CONSULT-II during normal operation of the Engine Control System. When the value in “DATA MONI-
TOR (SPEC)” mode is within the SP value, the Engine Control System is confirmed OK. When the value in
“DATA MONITOR (SPEC)” mode is NOT within the SP value, the Engine Control System may have one or
more malfunctions.

The SP value is used to detect malfunctions that may affect the Engine Control System, but will not light the
MIL.

The SP value will be displayed for the following three items:

e B/FUEL SCHDL (The fuel injection pulse width programmed into ECM prior to any learned on board cor-
rection)

A/F ALPHA-B1/B2 (The mean value of air-fuel ratio feedback correction factor per cycle)
MAS A/F SE-B1 (The signal voltage of the mass air flow sensor)

Testing Condition
Vehicle driven distance: More than 5,000 km (3,107 miles)
Barometric pressure: 98.3 - 104.3 kPa (0.9836 - 1.0435 bar, 1.003 - 1.064 kg/cm?, 14.25 - 15.12 psi)
Atmospheric temperature: 20 - 30°C (68 - 86°F)
Engine coolant temperature: 75 - 95°C (167 - 203°F)
Transmission: Warmed-up*1
Electrical load: Not applied*2
Engine speed: Idle
*1: For A/IT or CVT models, after the engine is warmed up to normal operating temperature, drive vehicle until
“FLUID TEMP SE” (A/T or CVT fluid temperature sensor signal) indicates less than 0.9V. For M/T models, drive
vehicle for 5 minutes after the engine is warmed up to normal operating temperature.

*2: Rear window defogger switch, air conditioner switch, lighting switch are “OFF”. Cooling fans are not oper-
ating. Steering wheel is straight ahead.

NFEC0873

Inspection Procedure

DATA MONITOR (SPEC) NFEC0874

MONITOR NO DTC NOTE: . . )
ENG SPEED 313 rpm Perform “DATA MONITOR (SPEC)” mode in maximum scale dis-
- : play.

I ) 1. Perform “Basic Inspection”, EC-90.

BIFUELSCHDL | 2.9 msec 2. Confirm that the testing conditions indicated above are met.
RS S| 3. Select “B/FUEL SCHDL”, “A/F ALPHA-B1/B2” and “MAS A/F
AFALPRA-BI | 105% SE-B1” in “DATA MONITOR (SPEC)” mode with CONSULT-II.
[ : ] 4. Make sure that monitor items are within the SP value.

X T 150 5. If NG, go to “Diagnostic Procedure”, EC-123.

SEF601Z
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TROUBLE DIAGNOSIS — SPECIFICATION VALUE

Diagnostic Procedure

Diagnostic Procedure

NFEC0875

Diagnositic Procedures for START Data Monitor means
A/F ALPHA Data Monitor mode
with CONSULT-II

if so equipped.
Data Monitor
A/F ALPHA (B1)/(B2)

*,

Less than
Specification
(Spec.) value

Larger than
Specification
(Spec.) value

Smaller than

Larger than Spec.
Spec. value

value Data Monitor
B/FUEL SCHDL

Data Monitor
B/FUEL SCHDL

Within Specification
(Spec.) value

Go to Diagnostic
Procedure for
B/FUEL

SCHDL

Go to Diagnostic
Procedure for
B/FUEL

SCHDL

Normal value

Data Monitor

COOLAN TEMP/S Within Spec. value

Not necessary * Check engine coolant
when open temperature sensor resistance.
loop at low (Refer to CONSULT-II

engine reference value of ECT sensor
coolant in DTC P0115)

temperature. * Check harness continuity,

and if NG repair or replace
ECT sensor

Data Monitor
A/F ALPHA (B1)/(B2)*

Data Monitor
A/F ALPHA (B1)/(B2)*
Remove blow-by hose and plug
it.

Within Spec.
value

Check fuel pressure (idle)
Fuel pressure check in BASIC
SERVICE PROCEDURE

Less than
reference
More than value

Spec. value

Check fuel pressure (idle)
Fuel pressure check in BASIC
SERVICE PROCEDURE

Y

Check/Repair:

* pressure regulator malfunction

¢ clogging/bending of fuel
damper vacuum hose

* clogging/bending of feed hose

* clogging of fuel fillter

* Insufficient fuel pump voltage

¢ Insufficient fuel pump

| !

® )

~
(Go to next page.) SEF613ZA

Check/Repair:

« disconnection of fuel damper

Within Spec. value vacuum hose

« clogging/bending of fuel
damper vacuum hose

« fuel damper malfunction

« pressure regulator malfunction

Within Spec. value

y

f®<
(@
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TROUBLE DIAGNOSIS — SPECIFICATION VALUE

Diagnostic Procedure (Cont'd)

No difference
between cylinders

Check for injector leakage
Check cylinder with small speed
fall using power balance test
mode with CONSULT-II.

Perform DTC confirmation
Procedure for

®

Data Monitor

A

Less than
Spec. value

A/F ALPHA (B1)/(B2)*

Any differences
between cylinders

Within
Spec.

value Data Monitor
A/F ALPHA (B1)/(B2)*

Within
Spec.
value

More than
Spec. value

Any differences
between cylinders

Check for injector leakage
Check cylinder with small speed
fall using power balance test
mode with CONSULT-II.

Check cylinder with small speed
fall, ignition related parts. Then
if NG, replace its injector.

Check cylinder with small speed
fall, ignition related parts. Then
if NG, replace its injector.

Data Monitor

Less than
Spec. value

A

HO2S1.

y

A/F ALPHA (B1)/(B2)*

Within | Within

Data Monitor
A/F ALPHA (B1)/(B2)*

A 4

No difference
between cylinders

A

Check/Repair:

* HO2S1 power circuit
* HO2S1 signal circuit

Check/Repair:
* HO2S1 power circuit
* HO2S1 signal circuit

OK

Data Monitor

A/F ALPHA (B1)/(B2)*

Within | Within

Data Monitor
A/F ALPHA (B1)/(B2)*

HO281

Replace corresponding

Replace corresponding
HO2S81

Data Monitor

A/F ALPHA (B1)/(B2)*

Less than
Spec. value

Re-connect ECM harness Connector.

v

Confirm A/F ALPHA (B1)/(B2)*.

|

Within
Spec.
value Data monitor
A/F ALPHA (B1)/(B2)

Within

More than
Spec. value

Perform DTC confirmation

Procedure for
HO2S1.

OK

i Re-connect ECM harness Connector.

v

Confirm A/F ALPHA

(B1)/(B2)*. ‘

A 4

|

COMPLETED

EC-124
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TROUBLE DIAGNOSIS — SPECIFICATION VALUE

Diagnostic Procedure (Cont'd)

NOTE: Data Monitor means

Diagnostic Procedures for | START

Data Monitor mode

B/FUEL SCHDL

More than Specification (Spec.) value Data Monitor

Data Monitor
A/F ALPHA
(B1)/(B2)*

Smaller than
normal value

Within
(Spec.

Within Check for
Spec. causes of air
value flow in MAF sensor.

* Mis-assembly of air duct
air cleaner or element.
* Ruined air duct or
air cleaner.

* Clogged dirt

Data Monitor
B/FUEL SCHDL

More than B/FUEL SCHDL Spec.
value and less than A/F ALPHA
Check (B1)/(B2)* Spec. value

ground voltage of
MAF sensor harness,
Less than
0.2V

Re-tighten
engine ground.

Data Monitor
MAF sensor
(Refer to CONSULT-II reference
value of MAF sensor in
DTC P0100.)

Within

reference
value

B/FUEL SCHDL

B/FUEL SCHDL

with CONSULT-II
: if so equipped.

Less than Specification (Spec.) value

Specification
) value

Check for
causes of air
flow in MAF sensor.
« Mis-assembly of air duct)
air cleaner or element.
« Ruined air duct or
air cleaner.
* Clogged dirt
of element.

Data Monitor

OK

Less than Spec. value

Less than
reference
value

Data Monitor
MAF sensor
(Refer to CONSULT-II reference
value of MAF sensor in
DTC P0100.)

Within reference

|Rep]ace MAF sensor“ Replace ECM|

|Replace MAF sensor |

value

A
Check B/FUEL SCHDL,
A/F ALPHA (B1)/(B2)*.

A
Check and Repair
Check for causes of over-friction.
< Engine oil level over H
Over tension of drive belts
Abnormal noise from, or catch of alternator,
PS A/C drive belts
Abnormal noise coming from engine.
Comprssion pressure check
Abnormal noise coming from transmission

Check for causes of imperfect combustion.
EGR valve stuck open

Check function of intake valve timing control
solenold valve using active test.

.

Check and Repair

Check B/FUEL
SCHDL.

y

Check for causes of air suction at lower flow

of MAF sensor.

* Disconnected, loose or cracked air duct

« Disconnected, loose or cracked air vacuum
hose connected to air duct or intake manifold
collector

* Loose oil filler cap

* Disconnected or loose oil level gauge

* Improper sealing of intake related gaskets

* Improper sealing of rocker cover gaskets

Valve clearance check
Improper timing of camshaft sprocket

Check B/FUEL SCHDL,
y

Check B/FUEL SCHDL,

‘ COMPLETED

| SEF615Z
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Description
NFEC0654

Intermittent incidents (I/I) may occur. In many cases, the problem resolves itself (the part or circuit function
returns to normal without intervention). It is important to realize that the symptoms described in the custom-
er's complaint often do not recur on (1st trip) DTC visits. Realize also that the most frequent cause of I/
occurrences is poor electrical connections. Because of this, the conditions under which the incident occurred
may not be clear. Therefore, circuit checks made as part of the standard diagnostic procedure may not indi-
cate the specific problem area.

COMMON I/l REPORT SITUATIONS

NFEC0654501

STEP in Work Flow Situation

Il The CONSULT-II is used. The SELF-DIAG RESULTS screen shows time data other than “0” or “[1t]".

11} The symptom described by the customer does not recur.

\ (1st trip) DTC does not appear during the DTC Confirmation Procedure.

\ The Diagnostic Procedure for PXXXX does not indicate the problem area.

Diagnostic Procedure

NFEC0655

1 INSPECTION START
Erase (1st trip) DTCs. Refer to “How to Erase Emission-related Diagnostic Information”, EC-56, EC-59.
> GO TO 2.

2 CHECK GROUND TERMINALS

Check ground terminals for corroding or loose connection.
Refer to GI-27, “GROUND INSPECTION”.

OK or NG
OK p |GOTO 3.
NG P |Repair or replace.
3 SEARCH FOR ELECTRICAL INCIDENT
Perform Gl-22, “Incident Simulation Tests”.

OK or NG
OK > INSPECTION END
NG P |Repair or replace.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

o

Main Power Supply and Ground Circuit
WIRING DIAGRAM

L
15A
PU

15A

NFEC0047

EC-MAIN-01

mmmm : DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC

REFER TO EL-POWER.

G WL
G
(1]
‘/l START | GNITION (T :LHD MODELS
OFF e <R :RHD MODELS
acc | N *1 s8: <>
IR rG: KB
BR x2 R: >
- W/G :
® <B>
BIR PU WL WL
FUSE 5 5 ECM
o |8 o 3 &
(Beker 0 ? ? 1
EL-POWER.) L] I—ITI—I I—ITI—I
(7] *2 *1 wiB
Mm19) , (€89
T | .
*2 =pp TO EC-IGN/SG
R WL *1 w/B
2] E15
e Epe----ED e
[i3] L2k == L+ (e
R WL RIG w/B
._l
R WL RG RG WB
[43] [67] o]l Iffw2]l 1[26]
IGNSW BATT VB VB  SSOFF
ECM
o REFER TO THE FOLLOWING.
1]2]3[4]5l=]6]7 819110© T 351 Ak v19) , (E89) - .
w48 BHlGEE AT2[3TNE®) (GDR FUSE BLOCK
te|e[uls|e[r]e|Sw 6 e [A26Elw &lel7[8/ 5 JUNCTION BOX (J/B)
I
0 [ioe w]o

3
=

K
=

112]3[4]5]6]7][8] 9]0 58[59[60[61]62]63[64]65]66]67
IIIIEE’] 3a[40[a1[42[43]aa] 45|46 [47]as @@

0l21[22]23]e4]25 26 27 [oafee] [49150[51]52]63[64[55[56[57] [77T78]7a e0]e1]62]83]84] 8566
[87]8889]<0[91]92[e3]e4]es]
| I

1

112

(N 1 s.
1

=
=

8

MEC834C
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

ECM
GND-C GND-C GND-E GND-E
] = ] ]
B B B B

EC-MAIN-02

s : DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC

B B B
1
! o— |
-+ e —+
Fa2 F41 F39
fotfi2| [1T2]3]4]5]6]7[8]2]10] ' ! [58]59]60]61]62[63]64]65]66]67] [ 109 ] 110

115 | 116

103 104 [11l12[13[14]15116]17[18[19] [zeTaoTatTaclaalaalasTacla7Tas] |68169170]71]72[73[74[75]76] |11 [112
106 | 106 | [20]21]22[28[24]25[26[27]28]29 w 77]78[79]s0[81]e2[83[84 85 [e6] |13 |1 ||| "Gy | MIEN
i [ie] Poopfeelsela4fss[ee[erfae erfesfeofooforleeleclod]e]

I

MEC717C
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
ENGINE RUNNING 015y
ECM RELAY FOR A FEW SECONDS AFTER TURNING IGN OFF :
26 W/B | (SELF-SHUTOFF)
A FEW SECONDS PASSED AFTER TURNING IGN OFF BATTERY VOLTAGE
IGN OFF oV
43 R |leN IGN ON BATTERY VOLTAGE
48 B
ECM GROUND ENGINE RUNNING AT IDLE SPEED ENGINE GROUND
57 B
67 W/L __|POWER SUPPLY (BACK-UP) |IGN OFF BATTERY VOLTAGE
}82 g ECM GROUND ENGINE RUNNING AT IDLE SPEED ENGINE GROUND
1 12 gﬁg POWER SUPPLY FOR ECM |IGN ON BATTERY VOLTAGE
SEF3662
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

DIAGNOSTIC PROCEDURE

NFEC0049

1 INSPECTION START

Start engine.
Is engine running?

Yes or No

Yes p |GOTOO.

No » |GOTO 2.

2 CHECK ECM POWER SUPPLY CIRCUIT-I

1. Turn ignition switch “OFF” and then “ON".
2. Check voltage between ECM terminal 43 and ground with CONSULT-II or tester.

— CONNECT
I EcM  |o]conNECTOR|| . Ej]
43

S Voltage: Battery voltage
| =
& =

OK or NG

SEF291X

OK p» (GO TO 4.

NG » |GOTOS3.

3 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

e Fuse block (J/B) connector M19, E89

® 10A fuse

® Harness for open or short between ECM and ignition switch

P |Repair harness or connectors.

CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT-I

. Turn ignition switch “OFF”.
. Disconnect ECM harness connector.
. Check harness continuity between ECM terminals 48, 57, 106, 108 and engine ground.
Refer to WIRING DIAGRAM.
Continuity should exist.
4. Also check harness for short to power.

WN P | A

OK or NG

OK p» (GO TOS.

NG P | Repair open circuit or short to power in harness or connectors.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont'd)

5 CHECK POWER SUPPLY-II

1. Disconnect ECM relay.

SEF589PB
2. Check voltage between ECM relay terminals 2, 6 and ground with CONSULT-II or tester.
& DISCONNECT N
H4E®
(12
6
Voltage: Battery voltage
D O
) SEF292X
OK or NG
OK p |GOTO7.
NG p» (GO TO 6.

6 DETECT MALFUNCTIONING PART

Check the following.
® 15A fuses
e Harness for open or short between ECM relay and battery

P |Repair open circuit or short to ground or short to power in harness or connectors.

7 CHECK OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 26 and ECM relay terminal 1.
Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG

OK (Models with Euro- P> |Go to “IGNITION SIGNAL”, EC-405.
OBD system)

OK (Models without P |Go to “DTC P1320 IGNITION SIGNAL", EC-364.
Euro-OBD system)
NG » |GOTOS.

8 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E15, F18
® Harness for open or short between ECM relay and ECM

P [Repair open circuit or short to ground or short to power in harness or connectors.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont'd)

9 CHECK ECM POWER SUPPLY CIRCUIT-II

1. Stop engine.
2. Check voltage between ECM terminal 67 and ground with CONSULT-II or tester.

— CONNECT
[ Ecm |o|connecToR|| . Gj]
67

L Voltage: Battery voltage
o
&) @—n

SEF293X
OK or NG
OK p» |GOTO 11
NG p» |GO TO 10.
10 DETECT MALFUNCTIONING PART
Check the following.
® Harness connectors E15, F18
e Harness for open or short between ECM and fuse
P [Repair harness or connectors.
11 CHECK ECM POWER SUPPLY CIRCUIT-III
1. Turn ignition switch “ON” and then “OFF".
2. Check voltage between ECM terminals 110, 112 and ground with CONSULT-II or tester.
— CONNECT
[ Ecm |olconnEcTOR|| . Gj]
110,112
— Voltage:
@ After turning ignition switch “OFF”, battery voltage will

exist for a few seconds, then drop approximately OV.

M

SEF294X
OK or NG

OK GO TO 17.

vV

NG (Battery voltage GO TO 12.

does not exist.)

NG (Battery voltage p |GO TO 14.
exists for more than a
few seconds.)

EC-131



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

12 CHECK ECM POWER SUPPLY CIRCUIT-IV

1. Disconnect ECM relay.

SEF589PB
2. Check voltage between ECM relay terminal 3 and ground with CONSULT-II or tester.
K=E
T.S. ~
36] @@
DISCONNECT
Eﬁ} Voltage: Battery voltage
D O 1
SEF295X
OK or NG
OK p |GOTO 14.
NG p» |GOTO 13.

13 DETECT MALFUNCTIONING PART

Check the following.
® Harness for open or short between ECM relay and 15A fuse

P [Repair open circuit or short to ground or short to power in harness or connectors.

14 CHECK HARNESS CONTINUITY BETWEEN ECM RELAY AND ECM FOR OPEN AND SHORT

1. Check harness continuity between ECM terminals 110, 112 and ECM relay terminal 5.
Refer to WIRING DIAGRAM.
Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG

OK p» (GO TO 16.

NG » |GOTO15.

15 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E15, F18
e Harness for open or short between ECM and ECM relay

P [Repair open circuit or short to ground or short to power in harness or connectors.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont'd)

16 CHECK ECM RELAY
1. Apply 12V direct current between ECM relay terminals 1 and 2.
2. Check continuity between relay terminals 3 and 5, 6 and 7.
—
—o0
52 Condition Continuity
12V direct t suppl
between terminals 1 and 2 Yes
2 1
LT OFF No
6(3
SEF296X
OK or NG
OK > GO TO 17.
NG P |Replace ECM relay.
17 CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT-II
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminals 48, 57, 106, 108 and engine ground.
Refer to WIRING DIAGRAM.
Continuity should exist.
4. Also check harness for short to power.
OK or NG
OK > GO TO 18.
NG P [Repair open circuit or short to power in harness or connectors.
18 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-12€.
> INSPECTION END
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Component Description

SEF987W

Specification data are reference values.

Component Description
NFEC0050

The mass air flow sensor is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot wire that is supplied with electric
current from the ECM. The temperature of the hot wire is controlled
by the ECM a certain amount. The heat generated by the hot wire
is reduced as the intake air flows around it. The more air, the
greater the heat loss.

Therefore, the ECM must supply more electric current to maintain
the temperature of the hot wire as air flow increases. The ECM
detects the air flow by means of this current change.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0051

MONITOR ITEM CONDITION SPECIFICATION
° E_ngine: A_fter Warr_nir;]g ‘I‘Jp ) Idle 1.2-1.8V
MAS A/F SE-B1 ° A|r_cond|t|oTe: switch: “OFF
e Shift lever: “N
e No-load 2,500 rpm 1.6 -2.2V
Idle 14.0 - 33.0%
CAL/LD VALUE ditto
2,500 rpm 12.0 - 25.0%
Idle 2.0-6.0g-:m/s
MASS AIRFLOW | ditto
2,500 rpm 7.0 - 20.0 g-m/s

On Board Diagnosis Logic

Malfunction is detected when

(Malfunction A) an excessively high voltage from the sensor is
sent to ECM when engine is not running,

(Malfunction B) an excessively low voltage from the sensor is sent
to ECM when engine is running,

(Malfunction C) a voltage from the sensor is constantly approx.
1.0V when engine is running.

FAIL-SAFE MODE NFEC0053502

When the malfunction B is detected, the ECM enters fail-safe mode
and the MIL lights up.

NFEC0053

Detected items

Engine operating condition in fail-safe mode

Mass air flow sensor circuit

Engine speed will not rise more than 2,400 rpm due to the fuel cut.
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Possible Cause

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm
SEF058Y
DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

SEF058Y

Possible Cause

MALFUNCTION A

® Harness or connectors
(The sensor circuit is open or shorted.)

® Mass air flow sensor

MALFUNCTION B OR C
e Harness or connectors
(The sensor circuit is open or shorted.)
® |[ntake air leaks
® Mass air flow sensor
DTC Confirmation Procedure
Perform “PROCEDURE FOR MALFUNCTION A" first.
If the 1st trip DTC cannot be confirmed, perform “PROCE-
DURE FOR MALFUNCTION B AND C.
NOTE:
If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

NFEC0426

NFEC0426501

NFEC0426502

NFEC0054

PROCEDURE FOR MALFUNCTION A

® With CONSULT-I

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Wait at least 6 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC0054S01

NFEC005450101

& With GST
Follow the procedure “With CONSULT-II" above.

@ No Tools
. .. . . NFEC005450102
1) Turn ignition switch “ON”, and wait at least 6 seconds.

2) Turn ignition switch “OFF”, wait at least 10 seconds and then
turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-138.

NFEC005450103

PROCEDURE FOR MALFUNCTION B AND C
® With CONSULT-I

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Start engine and wait 5 seconds at most.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC0054502

NFEC005450201

& With GST
Follow the procedure “With CONSULT-II” above.

NFEC005450203
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

DTC Confirmation Procedure (Cont'd)

@ No Tools

1)
2)

3)

4)

NFEC005450202

Start engine and wait 5 seconds at most.

Turn ignition switch “OFF”, wait at least 10 seconds and then
turn “ON”,

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-138.
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Wiring Diagram

REFER TO EL-POWER.

Wiring Diagram

EC-MAFS-01

mmmm : DETECTABLE LINE FOR DTC
s : NON-DETECTABLE LINE FOR DTC

{> :LHD MODELS
<R> :RHD MODELS

*1 sB: L
rG: <R
RIG
[4]
MASS AIR
. FLOW
o . SENSOR
..F15
=1 5] [ N
ECM
% 6” 6” RELAY w B
Q Q cEZ-2F
L L | |
Ww/B *1 | |
Iﬁ ‘ I ! JC%”LECTOR-18
| !
F18) -
T d-fo—c—
.—:
wWiB RIG RIG R W B s B
el [l [ire]l [l [61] 7]l 1 _|
SSOFF VB VB AVCC QA+ A oy i B
. .
F48 = =
Fag Fai
L = i ==
BB (1213 Eig)
ole] ae  LREIDSY Gere)s” [OTHTellelel]
I
wi]ie] [T2[3[4[5]6]7[8][o[10 5 [5960]61]62[63] 6465 66]67] 18] 10
103104 w 39[a0[a1[42[a3[aa]45]46]47[48 Eﬂ@ i e
105|106 | [20T21T22]23]24]25 26127 128129 @Eﬂ 77]78[79[e0]81]e2[83]4les[ee] | 13 |4 ||| Gy HS.
107|108 [87]88[80]e0 o1 e2[o3[4]es] (115 |16
I
MEC835C
cE:ghll_l'_l;gRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
ENGINE RUNNING AT IDLE SPEED UNDER 12-18v
61 w MASS AIR FLOW SENSOR  |eriM-UP CONDITION A
ENGINE RUNNING AT 2,500 RPM UNDER 16-20v
WARM-UP CONDITION 6-2
MASS AIR FLOW SENSOR |ENGINE RUNNING AT IDLE SPEED UNDER
73 B GROUND WARM-UP CONDITION APPROX. OV
111 R SENSORS' POWER SUPPLY |IGN ON APPROX. 5V
SEF650XB
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure

Diagnostic Procedure

=NFEC0057

1 INSPECTION START
Which malfunction (A, B or C) is duplicated?
MALFUNCTION Type
A 1
B and/or C 11
MTBL0399
Type | or Type Il
Type | p |GOTO 3.
Type Il p |GOTO 2.
2 CHECK INTAKE SYSTEM
Check the following for connection.
e Air duct
® Vacuum hoses
® Intake air passage between air duct to intake manifold collector
OK or NG
OK p |GOTO3.
NG P |Reconnect the parts.
3 RETIGHTEN GROUND SCREWS
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.
Engine ground [
w [0y
~\
Qil filler cap
\ _
” l s SEF255X
p» |GOTO 4.
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure (Cont'd)

4 CHECK MAFS POWER SUPPLY CIRCUIT

1. Disconnect mass air flow sensor (MAFS) harness connector.

' 1 I harness connector

SEC139C
2. Turn ignition switch “ON”.
3. Check voltage between MAFS terminals 2, 4 and ground with CONSULT-II or tester.
% DISCONNECT
a2
Terminal Voltage
@5 2 Approximately 5
l@ @® O 4 Battery voltage
O
o !
SEF297X
OK or NG
OK p |GOTOE6.
NG p |GOTOSG.

5 DETECT MALFUNCTIONING PART

Check the following.
® Harness for open or short between ECM relay and mass air flow sensor
e Harness for open or short between mass air flow sensor and ECM

P [Repair harness or connectors.

CHECK MAFS GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.
Disconnect ECM harness connector.
Check harness continuity between MAFS terminal 3 and ECM terminal 73.
Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

wNPEo

OK or NG

oK » |GOoTO7.

NG >

Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0100 MASS AIR FLOW SENSOR (MAFS)

Diagnostic Procedure (Cont'd)

7 CHECK MAFS INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between MAFS terminal 1 and ECM terminal 61.
Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG

OK » |GOoTOS.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

CHECK MASS AIR FLOW SENSOR

8
1. Reconnect harness connectors disconnected.

2. Start engine and warm it up to normal operating temperature.

3. Check voltage between ECM terminal 61 (Mass air flow sensor signal) and ground.

— Py Condition
ECM Iol CONNECTOR" HS E:)] Ignition switch “ON” (Engine
S. )
61

normal operating temperature.)

Voltage V

stopped. Approx. 1.0
12-1.8
2,500 rpm (Engine is warmed-up to 16-22

|

1.2 - 1.8 to Approx. 4.0

Idle (Engine is warmed-up to normal
C—f (S\_ H operating temperature.)
[)
<

Then repeat above check.
OK or NG

Idle to about 4,000 rpm*
@; I D «: Check for linear voltage rise in response to engine

- being increased to about 4,000 rpm.

4. If the voltage is out of specification, disconnect MAFS harness connector and connect it again.

SEF298X

OK » |GOoTOO.

NG P |Replace mass air flow sensor.

CHECK MAFS SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF".
. Disconnect joint connector-18.
. Check the following.
Continuity between joint connector terminal 1 and ground
Refer to Wiring Diagram.
Joint connector-18
(Refer to E1-377, “HARNESS LAYOUT".)
Continuity should exist.
4. Also check harness for short to power.
5. Then reconnect joint connector-18.

@ WNKF|O©

OK or NG

OK p» (GO TO 10.

NG P |Repair open circuit or short to power in harness or connectors.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Component Description

Intake air temperature
sensor harness connector

Component Description
NFEC0656

The intake air temperature sensor is mounted to the air duct hous-
ing. The sensor detects intake air temperature and transmits a sig-
nal to the ECM.

The temperature sensing unit uses a thermistor which is sensitive
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.

<Reference data>

Intake air " .
temperature °C (°F) Voltage* V Resistance kQ
SEF258X|
20 (68) 35 21-29
20+
gk 80 (176) 1.23 0.27 - 0.38
i: Acceptabl *. These data are reference values and are measured between ECM terminal 64
g » coeptavie (Intake air temperature sensor) and ground.
g 1ol CAUTION:
o 08 Do not use ECM ground terminals when measuring input/
c 04f output voltage. Doing so may result in damage to the ECM’s
0.2t transistor. Use a ground other than ECM terminals, such as
o1l P the ground.

20 020 40 60 80 100
(4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)

SEF012P

On Board Diagnosis Logic

Malfunction is detected when

(Malfunction A) an excessively low or high voltage from the sen-
sor is sent to ECM,

(Malfunction B) rationally incorrect voltage from the sensor is sent
to ECM, compared with the voltage signal from engine coolant
temperature sensor.

NFEC0657

Possible Cause

® Harness or connectors
(The sensor circuit is open or shorted.)

e |Intake air temperature sensor

NFEC0658

DTC Confirmation Procedure
Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st trip
DTC cannot be confirmed, perform “PROCEDURE FOR MAL-
FUNCTION B".

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.
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DTC Confirmation Procedure (Cont'd)

DTC P0110 INTAKE AIR TEMPERATURE SENSOR

DATA MONITOR
MONITOR | NO DTC
ENG SPEED XXX rpm
SEF058Y
DATA MONITOR
MONITOR NO DTC

COOLANTEMP/S XXX °'C
VHCL SPEED SE XXX km/h

SEF176Y

PROCEDURE FOR MALFUNCTION A

® With CONSULT-I

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Wait at least 5 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-144.

NFEC0659S01

NFEC065950101

@ With GST
Follow the procedure “With CONSULT-II" above.

NFEC065950102

PROCEDURE FOR MALFUNCTION B
CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

This test may be conducted with the drive wheels lifted in the
shop or by driving the vehicle. If a road test is expected to be
easier, it is unnecessary to lift the vehicle.

@ Wlth CONSULT_“ NFEC065950201

1) Wait until engine coolant temperature is less than 90°C
(194°F).

a) Turn ignition switch “ON”.

b) Select “DATA MONITOR” mode with CONSULT-II.

c) Check the engine coolant temperature.

d) If the engine coolant temperature is not less than 90°C
(194°F), turn ignition switch “OFF” and cool down engine.

e Perform the following steps before engine coolant temperature
is above 90°C (194°F).

2) Turn ignition switch “ON”".

3) Select “DATA MONITOR” mode with CONSULT-II.

4) Start engine.

5) Hold vehicle speed at more than 70 km/h (43 MPH) for 100
consecutive seconds.

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC0659S02

@& With GST
Follow the procedure “With CONSULT-II” above.

NFEC0659S50202
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR
Wiring Diagram

Wiring Diagram

NFEC0660

EC-IATS-01
INTAKE AIR
TEMPERATURE s : DETECTABLE LINE FOR DTC
@ OR s : NON-DETECTABLE LINE FOR DTC
KN 2] A WITHAT
YI/G IB > :LHD MODELS
(R :RHD MODELS
x 2:{D>
3: B>
x2  6:{L>
8: <{B>
) O
/G B B
[64] [ 2]
TA GND-A SENS oM
ECM GND (TRANSMISSION
CONTROL
MODULE)
A
52 ' ‘IAB ‘IIIIB ' 25[26]27 eeﬁs'o 31[32[33
' Glo] @ &7 s [o 10/ ® | 34[3536|37]38[30[40]41]42 HsS.
L _! 43]44]45 46]47]48

I |
ope2f 11]2[3]4]5[6]7]8]9[i0 58]59|60]61]62[63]64[65]66[67] 1109 110
103 | 104 IIIIIII ao[4o]41[42 43[4 4546 4748 @@IIIIIII it |12 W
3 0 e P 2 2 D 5 2 5 25 o e 5 2 0 3 3 3 Y s
W] [30[31[22[33]34]35 363736 a7]e8[8a[o0[o1[92[o3[4To5] [ |16
 —— (15 [16]

- MEC991C
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NFEC0661

1 CHECK INTAKE AIR TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect intake air temperature sensor harness connector.

Intake air temperature

SEF258X
3. Turn ignition switch “ON”".
4. Check voltage between terminal 1 and ground.
E DISCONNECT
=] T.S.
1
Voltage: Approximately 5V
D
) 3= i
B SEF301X
OK or NG

OK p |GOTO3.
NG p» (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E8, F17
@ Harness for open or short between ECM and intake air temperature sensor

P |Repair harness or connectors.

3 CHECK INTAKE AIR TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Check harness continuity between sensor terminal 2 and engine ground.
Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

OK p» (GO TOS.

NG » |GOTO 4.
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DTC P0110 INTAKE AIR TEMPERATURE SENSOR

Diagnostic Procedure (Cont'd)

4

DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors E8, F17
e Harness for open or short between ECM and intake air temperature sensor
® Harness for open or short between TCM (Transmission Control Module) and intake air temperature sensor

>

Repair open circuit or short to power in harness or connectors.

5

CHECK INTAKE AIR TEMPERATURE SENSOR

Check resistance between intake air temperature sensor terminals 1 and 2 as shown in the figure.

<Reference data>

Temperature °C (°F) Resistance kQ
20 (68) 21-29
80 (176) 0.27-0.38
20f
10k
8 -
6}
g Y
< Acceptable
[0 2L
(]
g
7 10F
2 o8|
L
0.4f
0.2}
01 1 1 L

50 6 20 40 B0 80 100
(—4) (32) (68) (104) (140) (176) (212)

Temperature °C (°F)

SEF302X
OK or NG

OK > GO TO 6.

NG P |Replace intake air temperature sensor.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-124.

>

INSPECTION END
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Component Description

Terminal
Sensor

(I

ST
Gasket

SEF594K
20+
18:
er
g ar Acceptable
g ol
1.0F
4 osf
[
& 0.4}
0.2F
0.1 M
20 0 20 40 60 80 100
(4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)
SEF012P

Component Description
NFEC0069

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
which is sensitive to the change in temperature. The electrical
resistance of the thermistor decreases as temperature increases.

<Reference data>

temli)r;?ziarzﬁrgoo‘l’%n;F) Voltage* V Resistance kQ
-10 (14) 44 70-11.4
20 (68) 35 21-2.9
50 (122) 2.2 0.68 - 1.00
90 (194) 0.9 0.236 - 0.260

*: These data are reference values and are measured between ECM terminal 70
(Engine coolant temperature sensor) ground.

CAUTION:
Do not use ECM ground terminals when measuring input/
output voltage. Doing so may result in damage to the ECM’s
transistor. Use a ground other than ECM terminals, such as
the ground.

On Board Diagnosis Logic [

Malfunction is detected when an excessively high or low voltage
from the sensor is sent to ECM.

FAIL-SAFE MODE NFEC0070502

When this malfunction is detected, the ECM enters fail-safe mode
and the MIL lights up.

Detected items

Engine operating condition in fail-safe mode

Engine coolant temperature will be determined by ECM based on the time after turning ignition switch
“ON” or “START".

CONSULT-II displays the engine coolant temperature decided by ECM.

Condition

Engine coolant temperature decided (CONSULT-II
display)

Engine coolant tem-

perature sensor circuit | Just as ignition switch is turned ON or Start 40°C (104°F)

Start

More than approx. 4 minutes after ignition ON or

80°C (176°F)

Except as shown above

40 - 80°C (104 - 176°F)
(Depends on the time)
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Possible Cause

Possible Cause

® Harness or connectors
(The sensor circuit is open or shorted.)

® Engine coolant temperature sensor

NFEC0429

DTC Confirmation Procedure

DATA MONITOR NFEC0071

MONITOR NO DTC NOTE: _ _ _
If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

® WITH CONSULT-II

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Wait at least 5 seconds.

ENG SPEED XXX rpm

NFEC0071S01

serossy| 4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

@® WITH GST
Follow the procedure “WITH CONSULT-II” above.

@ NO TOOLS
1) Turn ignition switch “ON” and wait at least 5 seconds.

2) Turn ignition switch “OFF”, wait at least 10 seconds and then
turn “ON".

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-14d.

NFEC0071S03

NFEC0071S02
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Wiring Diagram

Wiring Diagram

NFEC0072

COOLANT CECTS0
N AT URE W : DETECTABLE LINE FOR DTC
SENSOR s - NON-DETECTABLE LINE FOR DTG
.
i 5 A WITHAT
Y B
4 O —
Y B B
70 58 72
™ GND-A SENS oM
eom GND (TRANSMISSION
CONTROL
MODULE)
A
GY
2s] o
25]26]27[28]29]a0[31]32[33
34[35]36[3738[a9 [ 40[41[42 ’E
43]44]45 46]4748
I |
wi12) [1]2]3[4]5]6][7]8]9]10 58]59|60]61]62[63]64[65]66[67] 1109 110
103 04 IIIIIII ao[ao[41[42[43[4a[45[46]47]48 @@IIIIIII i {12 )
3 3 e P 2 2 D 5 2 5 25 o e 5 2 0 3 3 3 Y s
0|1 [20[31[32[33[34 25 3637 a8 37]88[89]0]01[92[93[04[95] |11 |16
| I L1
. MEC721C
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DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NFEC0073

1 CHECK ECTS POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect engine coolant temperature sensor (ECTS) harness connector.

PN

_Engine coolanty \“ 4
Ztemperature N\
Nsensor harness \‘\

cannector ]

SEF259X
3. Turn ignition switch “ON”".
4. Check voltage between ECTS terminal 1 and ground with CONSULT-II or tester.
& DISCONNECT
T.S.
Gl
] Voltage: Approximately 5V
o .
( @ O
SEF585X
OK or NG
OK p (GO TO 2.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

2 CHECK ECTS GROUND CIRCUIT FOR OPEN AND CIRCUIT

=

Turn ignition switch “OFF”.
2. Check harness continuity between ECTS terminal 2 and engine ground.
Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

oK » |GOTO 4.

NG p» (GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.
e Harness for open or short between ECM and engine coolant temperature sensor
e Harness for open or short between TCM (Transmission Control Module) and engine coolant temperature sensor

P |Repair open circuit or short to power in harness or connectors.

EC-149



DTC P0115 ENGINE COOLANT TEMPERATURE SENSOR (ECTS) (CIRCUIT)

Diagnostic Procedure (Cont'd)

4

CHECK ENGINE COOLANT TEMPERATURE SENSOR

Check resistance between engine coolant temperature sensor terminals 1 and 2 as shown in the figure.

<Reference data>

Temperature °C (°F) Resistance kQ
20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260
20
10
8 =
6
g
S Acceptable
[0] 2
o
5
% 10
2 o8l
4
0.4}
0.2F
0.1 1 1 1 1 1 1

20 0 20 40 60 80 100
(-4} (32) (88) (104) (140) (176) (212)

Temperature °C {°F) SEF304X
OK or NG
OK p |GOTOS.
NG P |Replace engine coolant temperature sensor.
5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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DTC P0120 THROTTLE POSITION SENSOR

Description

Description

NFEC0074
COMPONENT DESCRIPTION I
The throttle position sensor responds to the accelerator pedal movement. This sensor is a kind of potentiom-
eter which transforms the throttle position into output voltage, and emits the voltage signal to the ECM. In
addition, the sensor detects the opening and closing speed of the throttle valve and feeds the voltage signal
to the ECM.
Idle position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen-
sor. This sensor controls engine operation such as fuel cut. On the other hand, the “Wide open and closed
throttle position switch”, which is built into the throttle position sensor unit, is not used for engine control.

Supply voltage: 5V
(Applied between terminal

No. 1 and 3)
Wide open 6.0
/ throttle
2@3’:,? " Output voltage between
ﬂ 4 terminal No. 2 and 3 -V
o vB . Closed 40
— (&) }throtlle : /

()
/

0 45 90 135

position
sensor

t O 6| Position

13 switch
} Throttle
2

I°l
Ge

Output voltage between terminal No. 2 and 3 (V)

Throttle valve opening angle (deg)

AEC929

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0075

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

o Engine: After warming up, idle

. Throttle valve: fully closed 0.15 - 0.85V
the engine

THRTL POS SEN | o Engine: After warming up

e Ignition switch: ON Throttle valve: fully opened 3.5-4.7v
(Engine stopped)

e Engine: After warming up, idle

. Throttle valve: fully closed 0.0%
the engine

ABSOL TH-P/S e Engine: After warming up

e Ignition switch: ON Throttle valve: fully opened Approx. 80%
(Engine stopped)

EC-151



DTC P0120 THROTTLE POSITION SENSOR

On Board Diagnosis Logic

On Board Diagnosis Logic

Malfunction is detected when an excessively low or high voltage
from the sensor is sent to ECM.

FAIL-SAFE MODE [
When the malfunction is detected, the ECM enters fail-safe mode
and the MIL lights up.

Detected items

Engine operating condition in fail-safe mode

Throttle position sensor
circuit

Throttle position will be determined based on the injected fuel amount and the engine speed.
Therefore, acceleration will be poor.

Condition Driving condition

When engine is idling

Normal

When accelerating

Poor acceleration

Possible Cause

® Harness or connectors
(The throttle position sensor circuit is open or shorted.)

e Throttle position sensor

NFEC0430

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 10 seconds

before conducting the next test.

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

e Before performing the following procedure, confirm that
battery voltage is more than 10V at idle.

® This test may be conducted with the drive wheels lifted in
the shop or by driving the vehicle. If a road test is
expected to be easier, it is unnecessary to lift the vehicle.

NFEC0078

EC-152



DTC P0120 THROTTLE POSITION SENSOR

DTC Confirmation Procedure (Cont'd)

® WITH CONSULT-II

DATA MONITOR NFEC0078S01

1) Turn ignition switch “ON” and select “DATA MONITOR” mode

MONITOR NO DTC .
with CONSULT-II.
ENG SPEED XXX rpm . . . . ..
P 2) Start engine and maintain the following conditions for at least
VHCL SPEED SE XXX km/h 5 consecutive seconds.
P/N POSI SW OFF Vehicle speed More than 5 km/h (3 MPH)

Selector lever Suitable position except “P” or “N” position

3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-155.

SEF065Y

@® WITH GST
Follow the procedure “WITH CONSULT-II” above.

@ NO TOOLS

1) Start engine and maintain the following conditions for at least
5 consecutive seconds.

NFEC0078505

Vehicle speed More than 5 km/h (3 MPH)

Selector lever Suitable position except “P” or “N” position

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Turn ignition switch “ON” and perform “Diagnostic Test Mode
Il (Self-diagnostic results)” with ECM.

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-155.
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DTC P0120 THROTTLE POSITION SENSOR

Wiring Diagram

i

-
S
o

Wiring Diagram

THROTTLE
POSITION
SENSOR

]

EC-TPS-01

mmmm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

A WITHAT
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GND

TCM
(TRANSMISSION
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MODULE)
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| |
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MEC837C
ECM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
ENGINE RUNNING UNDER WARM-UP CONDITION WITH
91 Lw | SHROTILE POSITION ACCELERATOR PEDAL FULLY RELEASED 0.15-0.85V
IGN ON WITH ACCELERATOR PEDAL FULLY DEPRESSED 35-4.7V
11 R |SENSORS POWER SUPPLY |IGN ON APPROX. 5V
. ENGINE RUNNING AT IDLE SPEED UNDER
58 B |SENSORS' GROUND T B NN APPROX. OV
SEF652XB
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DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure

Diagnostic Procedure

NFEC0080

1 RETIGHTEN GROUND SCREWS
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.
Engine ground [ (
T Y
e <
\
Qil filler cap
\ _
” l s SEF255X
p |GOTO 2.
2 CHECK THROTTLE POSITION SENSOR POWER SUPPLY CIRCUIT
1. Disconnect throttle position sensor harness connector.
Throttle position
>\ sensor
=\l
/ ; :’ Throttle position
'U/switch S
\
=C;
% Q) |1
ST L
2, e
)L
SEC001C
2. Turn ignition switch “ON”.
3. Check voltage between throttle position sensor terminal 3 and ground with CONSULT-II or tester.
LY latin
TS. 2 ‘.ﬁ
DISCONNECT @W '{ Voltage: Approximately 5V
€
D &
SEF306X
OK or NG
OK p |GOTOa3.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd)

3 CHECK THROTTLE POSITION SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Check harness continuity between sensor terminal 1 and engine ground.
Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

OK p» (GO TOS.

NG p» (GO TO4.

4 DETECT MALFUNCTIONING PART

Check the following.
® Harness for open or short between ECM and throttle position sensor
e Harness for open or short between TCM (Transmission Control Module) and throttle position sensor

P |Repair open circuit or short to power in harness or connectors.

5 CHECK THROTTLE POSITION SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

[

. Disconnect ECM harness connector.
Check harness continuity between ECM terminal 91 and throttle position sensor terminal 2.
Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to ground and short to power.

N

OK or NG
OK (With CONSULT-II) p |GOTOG.
OK (Without CONSULT- p |GO TO 7.
1))
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK THROTTLE POSITION SENSOR

(@ With CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Stop engine (ignition switch OFF).
3. Turn ignition switch ON.
4. Select "DATA MONITOR” mode with CONSULT-II.
5. Check voltage of “THRTL POS SEN” under the following conditions.
Voltage measurement must be made with throttle position sensor installed in vehicle.
DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm
COOLANTEMP/S XXX 'C Throttle valve conditions THRTL POS SEN
THRTL POS SEN XXXV
Completely closed (a) 0.15-0.85V
Partially open Between (a) and (b)
Completely open (b) 3.5-47V
SEF062Y
OK or NG
OK p» (GO TOO9.
NG p (GO TO 8.
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DTC P0120 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd)

7 CHECK THROTTLE POSITION SENSOR

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Stop engine (ignition switch OFF).
3. Turn ignition switch ON.
4. Check voltage between ECM terminal 91 (Throttle position sensor signal) and ground.
Voltage measurement must be made with throttle position sensor installed in vehicle.
Throttle valve conditions Voltage
Completely closed (a) 0.15-0.85V
Partially open Between (a) and (b)
Completely open (b) 35-47V
MTBL0231
OK or NG
OK p |GOTOO.
NG p (GO TO 8.
8 ADJUST CLOSED THROTTLE POSITION SWITCH
Adjust closed throttle position switch. Refer to “Basic Inspection”, EC-90.
Items Specifications
Ignition timing 9° + 5° BTDC (VQ20DE engine)
15° x 5° BTDC (VQ30DE engine)
Closed throttle position Feeler gauge thickness and switch
switch idle position condition
adjustment 0.05 mm (0.0020 in): ON
0.15 mm (0.0059 in): OFF
Target idle speed M/T: 625 + 50 rpm (VQ30DE engine)
675 + 50 rpm (VQ20DE engine)
A/T: 700 = 50 rpm (in “P” or “N” position)
MTBL0623
OK or NG
OK p (GO TOO.
NG P |Replace throttle position sensor. To adjust it, perform “Basic Inspection”, EC-90.
9 CHECK THROTTLE POSTION SENSOR SHIELD CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch “OFF”.
2. Disconnect joint connector-18
3. Check the following
e Continuity between joint connector terminal 2 and ground
e Joint connector

(Refer to F1-377, “HARNESS LAYOUT".)
Continuity should exist.

Also check harness for short to power.

® Then reconnect joint connector-18.

OK or NG

OK » |GOTO 10.

NG P |Repair open circuit or short to to power in harness or connectors.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Component Description

Zirconia tube

SEF463R

Output voltage Vs [v]

0 1
Rich —«—— Ideal ratio —— Lean

Mixture ratio

SEF288D

Specification data are reference values.

Component Description
NFEC0086

The heated oxygen sensor 1 (front) is placed into the front tube. It
detects the amount of oxygen in the exhaust gas compared to the
outside air. The heated oxygen sensor 1 (front) has a closed-end
tube made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
The heated oxygen sensor 1 (front) signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0087

MONITOR ITEM CONDITION SPECIFICATION
HO2S1 (B1)
HO2S1 (B2) 0-0.3V < - Approx. 0.6 - 1.0V
L . Maintaining engine speed at 2,000
?B(i)251 MNTR [ ] Englne. After warming up rpm LEAN < - RICH . .
HO2S1 MNTR (ligzr;%iidn;ore than 5 times during
(B2) '
On Board Diagnosis Logic
oK NG Under the condition in which the heated oxygen sensor 1 (front)
v signal is not input, the ECM circuits will read a continuous approxi-
mately 0.3V. Therefore, for this diagnosis, the time that output
voltage is within 200 to 400 mV range is monitored, and the diag-
nosis checks that this time is not inordinately long.
_________ Malfunction is detected when the voltage from the sensor is con-
T =T stantly approx. 0.3V.
SEF237U
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Possible Cause

HO2S1 (B1) P0130

OUT OF CONDTION

MONITOR

ENG SPEED

XXX rpm

B/FUEL SCHDL

XXX msec

THRTL POS SEN

XXXV

VHCL SPEED SE

XXX km/h

SEF825Y

HO2S1 (B1) P0O130

TESTING

MONITOR

ENG SPEED

XXX rpm

B/FUEL SCHDL

XXX msec

THRTL POS SEN

XXXV

VHCL SPEED SE

XXX km/h

SEF826Y

HO2S1 (B1) P0130

COMPLETED

SEF645Y

Possible Cause

® Harness or connectors
(The sensor circuit is open or shorted.)

e Heated oxygen sensor 1 (front)

NFEC0432

DTC Confirmation Procedure
CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 11V at idle.

® WITH CONSULT-II NFECOB62501

1) Start engine and warm it up to normal operating temperature.

2) Select “HO2S1 (B1) P0130/HO2S1 (B2) P0150" of “HO2S1
(B1)/(B2)” in “DTC WORK SUPPORT” mode with CONSULT-
I,

NFEC0662

3) Touch “START".

4) Let it idle for at least 3 minutes.

NOTE:

Never raise engine speed above 3,600 rpm after this step. If

the engine speed limit is exceeded, return to step 4.

5) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT-Il screen. Maintain the conditions
continuously until “TESTING” changes to “COMPLETED". (It
will take approximately 10 to 60 seconds.)

ENG SPEED 1,400 - 2,400 rpm (A/T)
1,600 - 2,600 rpm (M/T)

Vehicle speed More than 64 km/h (40 MPH)

B/FUEL SCHDL 2.0 - 10 msec

Selector lever Suitable position

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

6) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG” is displayed, refer to “Diagnostic
Procedure”, .
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Overall Function Check

Overall Function Check
G @‘; @ ] @i@ Use this procedure to check the overall function of the heated oxy-
.s gen sensor 1 (front) circuit. During this check, a 1st trip DTC might
[ Ecm |o[connecTor]| Cf\ y not be confirmed.
63 62 e $® WITHOUT CONSULT-II [
1;‘\ s 1) Start engine and warm it up to normal operating temperature.
o* 6 2) Set voltmeter probes between ECM terminal 63 (HO2S1 bank
I ' 1 signal) or 62 (HO2S1 bank 2 signal) and engine ground.

63: Bank 1 . . .

6o ok o @ o 1 3) Check the following with engine speed held at 2,000 rpm con-
SEF308XA stant under no load.

® The voltage does not remain in the range of 0.2 - 0.4V.
4) If NG, go to “Diagnostic Procedure”, EC-163.
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Wiring Diagram

Wiring Diagram

=NFEC0092

NFEC0092501

BANK 1
EC-0251B1-01
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
T FUSE : NON-DETECTABLE LINE FOR DTC
15A |BLOCK |REFER TO EL-POWER.
[8] |WB)
130
RIY
RIY
[JWM%
12
-Im4
RIY
RIY
=]l
HEATED
SENSOR 1
(FRONT)(BANK 1) CONNECTOR-18
|
[N A ]
OR/L w B
re :)
| [
| I
| [
| [
| [
| [
| I
| [
| —
< N ) r_1
ORI/L w B B B
1 el | J
O2HFR  02SFR
ECM o
1 1
ABE0E SToTeToTo - REFER TO THE FOLLOWING.
— Nl
11|12 13|14|15|16 17|18 111111222222 -FUSEBLOCK-
w Gy L JUNCTION BOX (J/B)
I
01 [102 0 [t

8
=

1]2[3[4]5]6]7]8]9][10

g2lz|2|=

=15
S| S

20[21[22[23[24 25 2627282

1

3o[a0[a1[42[43]aa45]as 47 ]as
Eﬂﬁi 77]78]79]80[e1[62]83[B4[85]66
[B0]81[82[es[o1 e2]ea[e4]es]

=
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Eﬂ@ it |12
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MEC296D
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
0 - APPROX. 1.0V
v
HEATED OXYGEN ENGINE RUNNING AT 2,000 RPM 1
63 W |SENSOR 1 (FRONT) AFTER WARMING UP TO NORMAL OPERATING 05
(BANK 1) TEMPERATURE 0
SEF854YC
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Wiring Diagram (Cont’d)

NFEC0092502
IGNITION SWITCH
ON OR START mmmm : DETECTABLE LINE FOR DTC
i FUSE s : NON-DETECTABLE LINE FOR DTC
15A |BLOCK | REFER TO EL-POWER.
(8] |WB)
[ EM]
RIY
RIY
[JjM%
B
-Im4
RIY
RIY
2
HEATED
ENSOR 1
JOINT
(FRONT)(BANK 2) CONNECTOR-17
|
L] L [N L]
RIL w B
< PR
l I
l [
l I
l [
I [
l I
l [
l I
“1-e
T [ ]
RIL w E BB
2 62 I
O2HFL  O2SFL ®
ECM
1 1
F39 Fa1
REFER TO THE FOLLOWING.
1]2]3]4]5[=]6]7][8]9]10 52 S
I~ ]
11[12]13]14]15]16]17]18 -FUSE BLOCK-
JUNCTION BOX (J/B)
I
101102 3[4]5]6]7]8]9]t0 58]59]60]61]62[63[64]65]66]67] |19 | 110
108 104 ......... 3o[a0[a1[a2[a3[aa]a5[46]47]48 @@....III it [ e
105106 13]14]|| Gy HS.
w1 51

=
S8

0 1 2 ) 2 e e ) R 0 3 B2 R B S B B N e B R BN B ER R R S B
[67]88]es[90[s1]e2[93]e4]es]
| I |

MEC297D

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE

TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
0 - APPROX. 1.0V

o w HEATED OXYGEN ENGINE RUNNING AT 2,000 RPM AFTER WARMING UP
SENSOR 1 (FRONT) TO NORMAL OPERATING TEMPERATURE
(BANK 2)

SEF855YC
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NFEC0093

1 INSPECTION START

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground
(w

({0

o)
Qil filler cap

N
- SEF255X

3. Make sure HO2S1 (front) harness protector color, and disconnect corresponding heated oxygen sensor 1 (front) har-
ness connector.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

SEF902XA
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Diagnostic Procedure (Cont'd)

2 CHECK HEATED OXYGEN SENSOR 1 (FRONT) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

Refer to Wiring Diagram.

2. Check harness continuity between ECM terminal and HO2S1 (front) terminal as follows.

Terminals
DTC Bank
ECM Sensor
P0130 63 1 1
PO150 62 1 2
MTBLO0484
Continuity should exist.
3. Check harness continuity between ECM terminal or HO2S1 (front) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM or Sensor Ground
P0130 63or1 Ground 1
P0O150 62 0r 1 Ground 2
MTBLO0485
Continuity should not exist.
4. Also check harness for short to power.
OK or NG
OK (With CONSULT-II) p» (GO TO 3.
OK (Without CONSULT- p |GO TO 4.
1))
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Diagnostic Procedure (Cont'd)

3

CHECK HEATED OXYGEN SENSOR 1 (FRONT)

(@ with CONSULT-II

agpwNPE

6. Check the following.
e “HO2S1 MNTR (B1)/(B2)” in “DATA MONITOR” mode changes from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.

5 times (cycles) are counted as shown below.

Bank 1

. Start engine and warm it up to normal operating temperature.
Select “MANU TRIG” and adjust “TRIGGER POINT” to 100% in “DATA MONITOR” mode with CONSULT-II.
Select “HO2S1 (B1)/(B2)” and “HO2S1 MNTR (B1)/(B2)".
Hold engine speed at 2,000 rpm under no load during the following steps.
Touch “RECORD” on CONSULT-II screen.

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

MAS A/F SE-B1 XXXV
COOLANTEMP/S XXX °C
XXXV
LEAN

HO2S1 (B1)
HO2S1 MNTR (B1)

cycle |1 |2|

3|4fs|

HO2S1 MNTR (B1) R-L-R-L-R-L-R-L-R-L-R

Bank 2

cycle |1 |2|

3l4fs]|

HO2S1 MNTR (B2) R-L-R-L-R-L-R-L-R-L-R

R means HO2S1 MNTR (B1)/(B2) indicates RICH
L means HO2S1 MNTR (B1)/(B2) indicates LEAN

e “HO2S1 (B1)/(B2)” voltage goes above 0.6V at least once.
e “HO2S1 (B1)/(B2)” voltage goes below 0.3V at least once.
e “HO2S1 (B1)/(B2)” voltage never exceeds 1.0V.

o__
N N
Trigger ENG HO2S1 -
SPEED (B1)
rpm V
XXX
XXX
XXX
XXX &
XXX
XXX !
XXX
XXX \
XXX \
XXX XXX XXX \
XXX XXX XXX
XXX XXX XXX o
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

Maximum
™\

1\

[ Y

) .
.
! \
! \

/ \

\\I

Minimum

SEF646Y

SEF647YA

e Maximum voltage
should be over 0.6V
at least one time.

* Minimum voltage
should be below 0.30V
at least one time.

hard surface such as a concrete floor; use a new one.

OK or NG

SEF648Y

OK

» |GOTO 6.

NG

» |GOTOS.
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Diagnostic Procedure (Cont'd)

4 CHECK HEATED OXYGEN SENSOR 1 (FRONT)

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Stop engine and set ECM in diagnostic test mode-Il [Heated oxygen sensor 1 monitor (front)].

3. Set voltmeter probes between ECM terminal 63 (HO2S1 bank 1 signal) or 62 (HO2S1 bank 2 signal) and engine
ground.

4. Check the following with engine speed held at 2,000 rpm constant under no load.

CONNECT
E} @ ‘2" | C‘i@ e The voltage fluctuates between 0 to 0.3V and

0.6 to 1.0V more than 5 times within 10 seconds.

[ Ecm  lofconnecToRr]| _f&\_ e The maximum voltage is over 0.6V at least one time.
63 62 © s H ® The minimum voltage is below 0.3V at least one time.
R ® The voltage never exceeds 1.0V.

iH ;5 1 time: 0 - 0.3V —> 0.6 - 1.0V —> 0 - 0.3V

_J'T' 6  2times: 0-0.3V—>0.6-1.0V—=>0-0.3V—>0.6-1.0V—>0-0.3V

63: Bank 1 D ©
62: Bank 2 = SEF967XA
CAUTION:
Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TO 6.

NG » |GOTOS.

5 REPLACE HEATED OXYGEN SENSOR 1 (FRONT)

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner and
approved anti-seize lubricant. Refer to “Commercial Service Tools”, EC-1

P |Replace malfunctioning heated oxygen sensor 1 (front).
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DTC P0130 (BANK 1), P0150 (BANK 2) HO2S1 (FRONT) (CIRCUIT)

Diagnostic Procedure (Cont'd)

CHECK HEATED OXYGEN SENSOR 1 (FRONT) SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-17 or joint connector-18.
. Check the following.
Continuity between joint connector terminal 1 or 2 and ground
Joint connector
(Refer to EL-377, “HARNESS LAYOUT".)
Continuity should exist.
. Also check harness for short to power.
5. Then reconnect joint connector-17 or joint connector-18.

OK or NG

® 6 WP, O

N

oK » |(GOoTOT7.

NG P |Repair open circuit or short to power in harness or connectors.

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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DTC P0131 (BANK 1), P0151 (BANK 2) HO2S1 (FRONT) (LEAN SHIFT

Component Description

MONITORING)

Zirconia tube

SEF463R

Output voltage Vs [v]

0

Rich —«—— Ideal ratio —— Lean

Mixture ratio

SEF288D

Specification data are reference values.

Component Description
NFEC0664

The heated oxygen sensor 1 (front) is placed into the front tube. It
detects the amount of oxygen in the exhaust gas compared to the
outside air. The heated oxygen sensor 1 (front) has a closed-end
tube made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
The heated oxygen sensor 1 (front) signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0665

MONITOR ITEM

CONDITION SPECIFICATION

HO2S1 (B1)
HO2S1 (B2) 0-0.3V — - Approx. 0.6 - 1.0V
L . Maintaining engine speed at 2,000
?B(i)251 MNTR [ ] Englne. After warming up rpm LEAN < - RICH . .
HO2S1 MNTR (ligzr;%iidn;ore than 5 times during
(B2) '
On Board Diagnosis Logic
To judge the malfunction, the output from the heated oxygen sen-
OK NG sor 1 (front) is monitored to determine whether the “rich” output is
v sufficiently high and whether the “lean” output is sufficiently low.
When both the outputs are shifting to the lean side, the malfunc-
0.6V tion will be detected.

SEF300U

Malfunction is detected when the maximum and minimum voltage
from the sensor are not reached to the specified voltages.
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DTC P0131 (BANK 1), P0151 (BANK 2) HO2S1 (FRONT) (LEAN SHIFT

MONITORING)

Possible Cause

HO2S1 (B1) P0131

OUT OF CONDTION

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL  [XXX msec

THRTL POS SEN XXXV

VHCL SPEED SE | XXX km/h

SEF827Y

HO2S1 (B1) P0131

TESTING

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL  [XXX msec

THRTL POS SEN XXXV

VHCL SPEED SE | XXX km/h

SEF828Y

Possible Cause

e Heated oxygen sensor 1 (front)
Heated oxygen sensor 1 heater (front)
Fuel pressure

Injectors

Intake air leaks

NFEC0667

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:

e Always perform at a temperature above —10°C (14°F).

e Before performing following procedure, confirm that bat-

ter voIt e |s more than 11V at idle.

@ WI ” NFEC0668S01

1) Start englne and warm it up to normal operating temperature.

2) Stop engine and wait at least 10 seconds.

3) Turn ignition switch “ON” and select “HO2S1 (B1) P0131/
HO2S1 (B2) P0151" of “HO2S1 (B1)/(B2)" in “DTC WORK
SUPPORT” mode with CONSULT-II.

4) Touch “START".

5) Start engine and let it idle for at least 3 minutes.

NOTE:

Never raise engine speed above 3,600 rpm after this step. If

the engine speed limit is exceeded, return to step 5.

6) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT-IlI screen. Maintain the conditions
continuously until “TESTING” changes to “COMPLETED". (It
will take approximately 50 seconds or more.)

NFEC0668

ENG SPEED 1,200 - 2,600 rpm (A/T)

1,800 - 2,600 rpm (M/T)
Vehicle speed Less than 100 km/h (62 MPH)
B/FUEL SCHDL 3 -9 msec (A/T)

2.5 -9 msec (M/T)

Selector lever Suitable position

HO2S1 (B1) P0131

COMPLETED

SEF651Y

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

7) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG” is displayed, refer to “Diagnostic
Procedure”, .
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DTC P0131 (BANK 1), P0151 (BANK 2) HO2S1 (FRONT) (LEAN SHIFT

Overall Function Check

MONITORING)

[L_ecm__[ofconnector] f&

63 62

H

3

¢ &
| '
63: Bank 1
62: Bank 2 ® O

SEF308XA

Overall Function Check
NFEC0669

Use this procedure to check the overall function of the heated oxy-
gen sensor 1 (front) circuit. During this check, a 1st trip DTC might
not be confirmed.

@ WITH GST i i NFEC0669S01
1) Start engine and warm it up to normal operating temperature.

2) Set voltmeter probes between ECM terminal 63 (HO2S1 bank
1 signal) or 62 (HO2S1 bank 2 signal) and engine ground.

3) Check one of the following with engine speed held at 2,000
rpm constant under no load.

® The maximum voltage is over 0.6V at least one time.
® The minimum voltage is over 0.1V at least one time.
4) If NG, go to “Diagnostic Procedure”, EC-170.

Diagnostic Procedure

NFEC0670

1 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground screws.

Engine ground

1y

({0

o)
Qil filler cap

N

SEF255X

» |GOTO2

2 RETIGHTEN HEATED OXYGEN SENSOR 1 (FRONT)

Loosen and retighten corresponding heated oxygen sensor 1 (front).
Tightening torque:
40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-Ib)

» |GOTOSs.

EC-170



DTC P0131 (BANK 1), P0151 (BANK 2) HO2S1 (FRONT) (LEAN SHIFT
MONITORING)

Diagnostic Procedure (Cont'd)

3 CLEAR THE SELF-LEARNING DATA

(@ with CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.
3. Clear the self-learning control coefficient by touching “CLEAR”.

WORK SUPPORT

SELF-LEARNING CONT | B1
100%

B2
100%

CLEAR

SEF652Y
4. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171 or P0174 detected?

Is it difficult to start engine?

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch “OFF”.
3. Disconnect mass air flow sensor harness connector, and restart and run engine for at least 5 seconds at idle speed.
4. Stop engine and reconnect mass air flow sensor harness connector.
5. Make sure 1st trip DTC P0100 is displayed.
6. Erase the 1st trip DTC memory. Refer to “How to Erase Emission-related Diagnostic Information”, [EC-56.
7. Make sure DTC P000O is displayed.
8. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171 or P0174 detected?

Is it difficult to start engine?

Yes or No

Yes P |Perform trouble diagnosis for DTC P0171, P0174. Refer to EC-261.
No p (GO TO 4.

EC-171



DTC P0131 (BANK 1), P0151 (BANK 2) HO2S1 (FRONT) (LEAN SHIFT
MONITORING)

Diagnostic Procedure (Cont'd)

4 CHECK HEATED OXYGEN SENSOR 1 HEATER (FRONT)

1. Stop engine.

A 4
2[1]3

[Q]

CAUTION:

2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness

protector color

HO2S1 (front) (bank 1): Black
HO2S1 (front) (bank 2): Blue

3. Disconnect HO2S1 (front) harness connector.
4. Check resistance between HO2S1 (front) terminals as follows.

G T

& DISCONNECT

T.S.

i

S

EF505YA

Terminals Resistance

2 and 3 2.3 - 4.3Q at 25°C (77°F)

1 and 2 - ;

1 and 3 o0 Q) (Continuity should not exist.)

[Q]

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

SEF310X

OK or NG
OK (With CONSULT-I)  p |GO TO 5.
OK (Without CONSULT- p GO TO 6.
)
NG > GO TO 7.

EC-172




DTC P0131 (BANK 1), P0151 (BANK 2) HO2S1 (FRONT) (LEAN SHIFT

MONITORING)

Diagnostic Procedure (Cont'd)

5

CHECK HEATED OXYGEN SENSOR 1 (FRONT)

(@ with CONSULT-II

agpwNPE

6. Check the following.
e “HO2S1 MNTR (B1)/(B2)” in “DATA MONITOR” mode changes from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.

5 times (cycles) are counted as shown below.

Bank 1

. Start engine and warm it up to normal operating temperature.
Select “MANU TRIG” and adjust “TRIGGER POINT” to 100% in “DATA MONITOR” mode with CONSULT-II.
Select “HO2S1 (B1)/(B2)” and “HO2S1 MNTR (B1)/(B2)".
Hold engine speed at 2,000 rpm under no load during the following steps.
Touch “RECORD” on CONSULT-II screen.

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

MAS A/F SE-B1 XXXV
COOLANTEMP/S XXX °C
XXXV
LEAN

HO2S1 (B1)
HO2S1 MNTR (B1)

cycle |1 |2|

3|4fs|

HO2S1 MNTR (B1) R-L-R-L-R-L-R-L-R-L-R

Bank 2

cycle |1 |2|

3l4fs]|

HO2S1 MNTR (B2) R-L-R-L-R-L-R-L-R-L-R

R means HO2S1 MNTR (B1)/(B2) indicates RICH
L means HO2S1 MNTR (B1)/(B2) indicates LEAN

e “HO2S1 (B1)/(B2)” voltage goes above 0.6V at least once.
e “HO2S1 (B1)/(B2)” voltage goes below 0.3V at least once.
e “HO2S1 (B1)/(B2)” voltage never exceeds 1.0V.

o__
N N
Trigger ENG HO2S1 -
SPEED (B1)
rpm V
XXX
XXX
XXX
XXX &
XXX
XXX !
XXX
XXX \
XXX \
XXX XXX XXX \
XXX XXX XXX
XXX XXX XXX o
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

Maximum
™\

1\

[ Y

) .
.
! \
! \

/ \

\\I

Minimum

SEF646Y

SEF647YA

e Maximum voltage
should be over 0.6V
at least one time.

* Minimum voltage
should be below 0.30V
at least one time.

hard surface such as a concrete floor; use a new one.

OK or NG

SEF648Y

OK

» |GOoTOS.

NG

» |GOoTO7.
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DTC P0131 (BANK 1), P0151 (BANK 2) HO2S1 (FRONT) (LEAN SHIFT
MONITORING)

Diagnostic Procedure (Cont'd)

6 CHECK HEATED OXYGEN SENSOR 1 (FRONT)

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Stop engine and set ECM in diagnostic test mode-Il [Heated oxygen sensor 1 monitor (front)].

3. Set voltmeter probes between ECM terminal 63 (HO2S1 bank 1 signal) or 62 (HO2S1 bank 2 signal) and engine
ground.

4. Check the following with engine speed held at 2,000 rpm constant under no load.

CONNECT
E} @ ‘2" | C‘i@ e The voltage fluctuates between 0 to 0.3V and

0.6 to 1.0V more than 5 times within 10 seconds.

[ Ecm  lofconnecToRr]| _f&\_ e The maximum voltage is over 0.6V at least one time.
63 62 © s H ® The minimum voltage is below 0.3V at least one time.
R ® The voltage never exceeds 1.0V.

iH ;5 1 time: 0 - 0.3V —> 0.6 - 1.0V —> 0 - 0.3V

_J'T' 6  2times: 0-0.3V—>0.6-1.0V—=>0-0.3V—>0.6-1.0V—>0-0.3V

63: Bank 1 D ©
62: Bank 2 = SEF967XA
CAUTION:
Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TO 8.

NG » |GoTO7.

7 REPLACE HEATED OXYGEN SENSOR 1 (FRONT)

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant.

P |Replace malfunctioning heated oxygen sensor 1 (front).
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DTC P0131 (BANK 1), P0151 (BANK 2) HO2S1 (FRONT) (LEAN SHIFT
MONITORING)

Diagnostic Procedure (Cont'd)

CHECK HEATED OXYGEN SENSOR 1 (FRONT) SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-17 or joint connector-18.
. For circuit, refer to “DTC P0130/P0150 HO2S1 (FRONT) (BANK 1)/(BANK 2) (CIRCUIT)", EC-158.
. Check the following.

Continuity between joint connector terminal 1 or 2 and ground

Joint connector

(Refer to EL-377, “HARNESS LAYOUT”.)

Continuity should exist.

. Also check harness for short to power.
. Then reconnect joint connector-17 or joint connector-18.

OK or NG

e 6~ WN K |00

o 01

OK p» (GO TOO.

NG P |Repair open circuit or short to power in harness or connectors.

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.
For circuit, refer to “DTC P0130/P0150 HO2S1 (FRONT) (BANK 1)/(BANK 2) (CIRCUIT)", EC-158.

p» |[INSPECTION END
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DTC P0132 (BANK 1), P0152 (BANK 2) HO2S1 (FRONT) (RICH SHIFT

Component Description

MONITORING)

Zirconia tube

SEF463R

Output voltage Vs [v]

0

Rich —«—— Ideal ratio —— Lean

Mixture ratio

SEF288D

Specification data are reference values.

Component Description
NFEC0671

The heated oxygen sensor 1 (front) is placed into the front tube. It
detects the amount of oxygen in the exhaust gas compared to the
outside air. The heated oxygen sensor 1 (front) has a closed-end
tube made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
The heated oxygen sensor 1 (front) signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0672

MONITOR ITEM

CONDITION SPECIFICATION

HO2S1 (B1)
HO2S1 (B2) 0-0.3V — - Approx. 0.6 - 1.0V
L . Maintaining engine speed at 2,000
248(1)251 MNTR e Engine: After warming up rpm LEAN - - RICH . .
HO2S1 MNTR (ligzr;%iidn;ore than 5 times during
(B2) '
On Board Diagnosis Logic
OK NG To judge the malfunction, the output from the heated oxygen sen-

SEF299U

sor 1 (front) is monitored to determine whether the “rich” output is
sufficiently high. The “lean” output is sufficiently low. When both the
outputs are shifting to the rich side, the malfunction will be
detected.

Malfunction is detected when the maximum and minimum voltages
from the sensor are beyond the specified voltages.
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DTC P0132 (BANK 1), P0152 (BANK 2) HO2S1 (FRONT) (RICH SHIFT

MONITORING)

Possible Cause

HO2S1 (B1) P0132

OUT OF CONDTION

MONITOR

ENG SPEED

XXX rpm

B/FUEL SCHDL

XXX msec

THRTL POS SEN

XXXV

VHCL SPEED SE

XXX km/h

SEF829Y

HO2S1 (B1) P0132

TESTING

MONITOR

ENG SPEED

XXX rpm

B/FUEL SCHDL

XXX msec

THRTL POS SEN

XXXV

VHCL SPEED SE

XXX km/h

SEF830Y

Possible Cause

e Heated oxygen sensor 1 (front)

Fuel pressure

Injectors

Heated oxygen sensor 1 heater (front)

NFEC0674

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:

e Always perform at a temperature above —10°C (14°F).

e Before performing the following procedure, confirm that

battery voltage is more than 11V at idle.
® WITH CONSULT-II [

1) Start engine and warm it up to normal operating temperature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “HO2S1 (B1) P0132/
HO2S1 (B2) P0152" of “HO2S1 (B1)/(B2)" in “DTC WORK
SUPPORT” mode with CONSULT-II.

4) Touch “START".

5) Start engine and let it idle for at least 3 minutes.

NOTE:

Never raise engine speed above 3,600 rpm after this step. If

the engine speed limit is exceeded, return to step 5.

6) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT-IlI screen. Maintain the conditions
continuously until “TESTING” changes to “COMPLETED". (It
will take approximately 50 seconds or more.)

NFEC0675

ENG SPEED 1,200 - 2,600 rpm (A/T)

1,800 - 2,600 rpm (M/T)
Vehicle speed Less than 100 km/h (62 MPH)
B/FUEL SCHDL 3 -9 msec (A/T)

2.5 -9 msec (M/T)

Selector lever Suitable position

HO2S1 (B1) P0132

COMPLETED

SEF655Y

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

7) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG” is displayed, refer to “Diagnostic
Procedure”, .
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DTC P0132 (BANK 1), P0152 (BANK 2) HO2S1 (FRONT) (RICH SHIFT

Overall Function Check

MONITORING)

[L_ecm__[ofconnector] f&

63 62

H

3

¢ &
| '
63: Bank 1
62: Bank 2 ® O

SEF308XA

Overall Function Check
NFEC0676

Use this procedure to check the overall function of the heated oxy-
gen sensor 1 (front) circuit. During this check, a 1st trip DTC might
not be confirmed.

@ WITH GST i i NFEC0676501
1) Start engine and warm it up to normal operating temperature.

2) Set voltmeter probes between ECM terminal 63 (HO2S1 bank
1 signal) or 62 (HO2S1 bank 2 signal) and engine ground.

3) Check one of the following with engine speed held at 2,000
rpm constant under no load.

® The maximum voltage is below 0.8V at least one time.
® The minimum voltage is below 0.35V at least one time.
4) If NG, go to “Diagnostic Procedure”, FC-178.

Diagnostic Procedure

NFEC0677

1 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground screws.

Engine ground

1y

({0

o)
Qil filler cap

N

SEF255X

» |GOTO2

2 RETIGHTEN HEATED OXYGEN SENSOR 1 (FRONT)

Loosen and retighten corresponding heated oxygen sensor 1 (front).
Tightening torque:
40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-Ib)

» |GOTOSs.
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DTC P0132 (BANK 1), P0152 (BANK 2) HO2S1 (FRONT) (RICH SHIFT
MONITORING)

Diagnostic Procedure (Cont'd)

3 CLEAR THE SELF-LEARNING DATA

With CONSULT-I

1. Start engine and warm it up to normal operating temperature.

2. Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.
3. Clear the self-learning control coefficient by touching “CLEAR”.

WORK SUPPORT

SELF-LEARNING CONT | B1
100%

B2
100%

CLEAR

SEF652Y
4. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0172 or P0175 detected?

Is it difficult to start engine?

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch “OFF”.
3. Disconnect mass air flow sensor harness connector, and restart and run engine for at least 5 seconds at idle speed.
4. Stop engine and reconnect mass air flow sensor harness connector.
5. Make sure 1st trip DTC P0100 is displayed.
6. Erase the 1st trip DTC memory. Refer to “How to Erase Emission-related Diagnostic Information”, [EC-56.
7. Make sure DTC P000O is displayed.
8. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0172 or P0175 detected?

Is it difficult to start engine?

Yes or No

Yes p |Perform trouble diagnosis for DTC P0172, P0175. Refer to EC-269.
No p (GO TO 4.

4 CHECK HEATED OXYGEN SENSOR (FRONT) CONNECTOR FOR WATER

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO28S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

3. Disconnect heated oxygen sensor 1 (front) harness connector.
4. Check connectors for water.
Water should not exist.

OK or NG

OK p» (GO TOS.

NG P |Repair or replace harness or connectors.
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DTC P0132 (BANK 1), P0152 (BANK 2) HO2S1 (FRONT) (RICH SHIFT

MONITORING)

Diagnostic Procedure (Cont'd)

5 CHECK HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Check resistance between HO2S1 (front) terminals as follows.

€ H4€
A 4

Resistance

Terminals
"\@\l% 2 and 3

2.3 - 43Q at 25°C (77°F)

1 and 2
1 and 3

o0 Q) (Continuity should not exist.)

[Q] [Q]

CAUTION:

hard surface such as a concrete floor; use a new one.

OK or NG

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

SEF310X

OK (With CONSULT-II) p» (GO TO 6.

OK (Without CONSULT-  p |GO TO 7.
I

NG » |GoTOS.
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DTC P0132 (BANK 1), P0152 (BANK 2) HO2S1 (FRONT) (RICH SHIFT

MONITORING)

Diagnostic Procedure (Cont'd)

6

CHECK HEATED OXYGEN SENSOR 1 (FRONT)

(@ with CONSULT-II

agpwNPE

6. Check the following.
e “HO2S1 MNTR (B1)/(B2)” in “DATA MONITOR” mode changes from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.

5 times (cycles) are counted as shown below.

Bank 1

. Start engine and warm it up to normal operating temperature.
Select “MANU TRIG” and adjust “TRIGGER POINT” to 100% in “DATA MONITOR” mode with CONSULT-II.
Select “HO2S1 (B1)/(B2)” and “HO2S1 MNTR (B1)/(B2)".
Hold engine speed at 2,000 rpm under no load during the following steps.
Touch “RECORD” on CONSULT-II screen.

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

MAS A/F SE-B1 XXXV
COOLANTEMP/S XXX °C
XXXV
LEAN

HO2S1 (B1)
HO2S1 MNTR (B1)

cycle |1 |2|

3|4fs|

HO2S1 MNTR (B1) R-L-R-L-R-L-R-L-R-L-R

Bank 2

cycle |1 |2|

3l4fs]|

HO2S1 MNTR (B2) R-L-R-L-R-L-R-L-R-L-R

R means HO2S1 MNTR (B1)/(B2) indicates RICH
L means HO2S1 MNTR (B1)/(B2) indicates LEAN

e “HO2S1 (B1)/(B2)” voltage goes above 0.6V at least once.
e “HO2S1 (B1)/(B2)” voltage goes below 0.3V at least once.
e “HO2S1 (B1)/(B2)” voltage never exceeds 1.0V.

o__
N N
Trigger ENG HO2S1 -
SPEED (B1)
rpm V
XXX
XXX
XXX
XXX &
XXX
XXX !
XXX
XXX \
XXX \
XXX XXX XXX \
XXX XXX XXX
XXX XXX XXX o
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

Maximum
™\

1\

[ Y

) .
.
! \
! \

/ \

\\I

Minimum

SEF646Y

SEF647YA

e Maximum voltage
should be over 0.6V
at least one time.

* Minimum voltage
should be below 0.30V
at least one time.

hard surface such as a concrete floor; use a new one.

OK or NG

SEF648Y

OK

» |GOTOO.

NG

» |GoTOS.
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DTC P0132 (BANK 1), P0152 (BANK 2) HO2S1 (FRONT) (RICH SHIFT
MONITORING)

Diagnostic Procedure (Cont'd)

7 CHECK HEATED OXYGEN SENSOR 1 (FRONT)

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Stop engine and set ECM in diagnostic test mode-Il [Heated oxygen sensor 1 monitor (front)].

3. Set voltmeter probes between ECM terminal 63 (HO2S1 bank 1 signal) or 62 (HO2S1 bank 2 signal) and engine
ground.

4. Check the following with engine speed held at 2,000 rpm constant under no load.

CONNECT
E} @ ‘2" | C‘i@ e The voltage fluctuates between 0 to 0.3V and

0.6 to 1.0V more than 5 times within 10 seconds.

[ Ecm  lofconnecToRr]| _f&\_ e The maximum voltage is over 0.6V at least one time.
63 62 © s H ® The minimum voltage is below 0.3V at least one time.
R ® The voltage never exceeds 1.0V.

iH ;5 1 time: 0 - 0.3V —> 0.6 - 1.0V —> 0 - 0.3V

_J'T' 6  2times: 0-0.3V—>0.6-1.0V—=>0-0.3V—>0.6-1.0V—>0-0.3V

63: Bank 1 D ©
62: Bank 2 = SEF967XA
CAUTION:
Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TOO.

NG » |GoTOS.

8 REPLACE HEATED OXYGEN SENSOR 1 (FRONT)

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant.

P |Replace malfunctioning heated oxygen sensor 1 (front).
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DTC P0132 (BANK 1), P0152 (BANK 2) HO2S1 (FRONT) (RICH SHIFT
MONITORING)

Diagnostic Procedure (Cont'd)

9 CHECK HEATED OXYGEN SENSOR 1 (FRONT) SHIELD CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Disconnect joint connector-17 or joint connector-18.

For circuit, refer to “DTC P0130/P0150 HO2S1 (FRONT) (BANK 1)/(BANK 2) (CIRCUIT)", EC-158.
. Check the following.

Continuity between joint connector terminal 1 or 2 and ground
e Joint connector

(Refer to EL-377, “HARNESS LAYOUT”.)

Continuity should exist.

. Also check harness for short to power.
. Then reconnect joint connector-17 or joint connector-18.

OK or NG

o W

[0

OK p (GO TO 10.

NG P |Repair open circuit or short to power in harness or connectors.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.
For circuit, refer to P0130/P0150 HO2S1 (FRONT) (BANK 1)/(BANK 2) (CIRCUIT)", EC-158.

p» |[INSPECTION END
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE

Component Description

MONITORING)

Zirconia tube

SEF463R

Output voltage Vs [v]

0

Rich —«—— Ideal ratio —— Lean

Mixture ratio

SEF288D

Specification data are reference values.

Component Description
NFEC0678

The heated oxygen sensor 1 (front) is placed into the front tube. It
detects the amount of oxygen in the exhaust gas compared to the
outside air. The heated oxygen sensor 1 (front) has a closed-end
tube made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
The heated oxygen sensor 1 (front) signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0679

MONITOR ITEM

CONDITION SPECIFICATION

HO2S1 (B1)
HO2S1 (B2) 0-0.3V — - Approx. 0.6 - 1.0V
. . Maintaining engine speed at 2,000
?B(i)251 MNTR [ ] Englne. After warming up rpm LEAN < - RICH . .
HO2S1 MNTR fgasr;%ﬁidrzore than 5 times during
(B2) ’
On Board Diagnosis Logic
oK NG To judge the malfunction of heated oxygen sensor 1 (front), this
v diagnosis measures response time of heated oxygen sensor 1

SEF010V

(front) signal. The time is compensated by engine operating (speed
and load), fuel feedback control constant, and heated oxygen sen-
sor 1 (front) temperature index. Judgment is based on whether the
compensated time [heated oxygen sensor 1 (front) cycling time
index] is inordinately long or not.

Malfunction is detected when the response of the voltage signal
from the sensor takes more than the specified time.
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE
MONITORING)

Possible Cause

Possible Cause

® Harness or connectors

(The sensor circuit is open or shorted.)
Heated oxygen sensor 1 (front)
Heated oxygen sensor 1 heater (front)
Fuel pressure

Injectors

Intake air leaks

Exhaust gas leaks

PCV valve

Mass air flow sensor

NFEC0681

DTC Confirmation Procedure
CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:

e Always perform at a temperature above —10°C (14°F).

e Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

NFEC0682
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DTC Confirmation Procedure (Cont'd)

DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE

MONITORING)

(6]

HO2S1 (B1) P0133

OUT OF CONDTION

MONITOR

ENG SPEED

XXX rpm

B/FUEL SCHDL

XXX msec

THRTL POS SEN

XXXV

VHCL SPEED SE

XXX km/h

SEF831Y

HO2S1 (B1) P0133

TESTING

MONITOR

ENG SPEED

XXX rpm

B/FUEL SCHDL

XXX msec

THRTL POS SEN

XXXV

VHCL SPEED SE

XXX km/h

SEF832Y

® WITH CONSULT-II I
1) Start engine and warm it up to normal operating temperature.
2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “HO2S1 (B1) P0133/
HO2S1 (B2) P0153" of “HO2S1 (B1)/(B2)” in “DTC WORK
SUPPORT” mode with CONSULT-II.

4) Touch “START".

5) Start engine and let it idle for at least 3 minutes.

NOTE:

Never raise engine speed above 3,600 rpm after this step. If

the engine speed limit is exceeded, return to step 5.

6) When the following conditions are met, “TESTING” will be dis-
played on the CONSULT-Il screen. Maintain the conditions
continuously until “TESTING” changes to “COMPLETED”. (It
will take approximately 40 to 50 seconds.)

ENG SPEED 1,200 - 2,800 rpm (A/T)
1,800 - 3,100 rpm (M/T)

Vehicle speed More than 80 km/h (50 MPH)

B/FUEL SCHDL 3 - 9 msec (AIT)
2.5 -9 msec (M/T)

Selector lever Suitable position

HO2S1 (B1) P0133

COMPLETED

SEF658Y

If “TESTING” is not displayed after 5 minutes, retry from
step 2.

7) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If “*NG” is displayed, refer to *“Diagnostic
Procedure”, .

Overall Function Check
NFEC0683

Use this procedure to check the overall function of the heated oxy-
gen sensor 1 (front) circuit. During this check, a 1st trip DTC might
not be confirmed.

@ WITH GST i . NFEC0683S01
1) Start engine and warm it up to normal operating temperature.

2) Stop engine and set ECM in diagnostic test mode-Il [Heated
oxygen sensor monitor (front)]

3) Start engine and check the following with engine speed head
of a constant 2,000 rpm under no load.

e Ml comes on more than five times within 10 seconds.
4) 1f NG, go to “Diagnostic Procedure”, EC-189.
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE

MONITORING)

Wiring Diagram

Wiring Diagram

NFEC0684

NFEC0684501
IGNITION SWITCH
ON OR START mmmm : DETECTABLE LINE FOR DTC
T FUSE : NON-DETECTABLE LINE FOR DTC
15A |BLOCK |REFERTO EL-POWER.
[8] [(WU/B)
T3
RIY
RIY
I_lj W46
B
L] Fad
RIY
RIY
2
HEATED
SENSOR
1
JOINT
(FRONT)(BANK 1) CONNECTOR-18
|
I LI
ORL W B
<l PR
| [
l [
| [
| [
| [
| [
l [
| [
- )
T [ ]
ORL W B B B
3 3 I
O2HFR  O2SFR ®
ECM
1 1
AT STTeTeT - REFER TO THE FOLLOWING.
= i
. ANINInEnARARCS, W19 -FUSE BLOCK-
11 ]2 f1a a5 |6 | 17|18 oy T
JUNCTION BOX (J/B)
I
0t 12| [ T2]3]4]5]6]7]8] 9]0 5850[60]61[62]63[64 6566 [67] |19 [ 110
103|104 w aoao41[42[4[aa] a5 46]47 48 E‘ﬁ@ el ey
105 | 106 | [20]21]22]23]24]25]26]27]28]29 Eﬂ@ 77]78]79]60]61[62]83]e4[85 e8] | 113 |14 -GY Hs.
07 [108 [Bo8[82[es[ot e2[ea[e4[os]  [+is [ite
| I

MEC296D
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
0 - APPROX. 1.0V
)
HEATED OXYGEN ENGINE RUNNING AT 2,000 RPM 1
63 W |SENSOR 1 (FRONT) AFTER WARMING UP TO NORMAL OPERATING 05
(BANK 1) TEMPERATURE 0
SEF854YC

EC-187



DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE

=
S8

Wiring Diagram (Cont’d)
BANK 2 NFEC0684502
EC-02S1B2-01
IGNITION SWITCH
ON OR START s DETECTABLE LINE FOR DTC
X FUse s : NON-DETECTABLE LINE FOR DTC
15A |BLOCK | REFER TO EL-POWER.
(8] |WB)
[13L]
RIY
RIY
[ijm
B
-Im4
RIY
RIY
[2]
HEATED
iy
(FRONT(BANK 2) CONNECTOR-17
[ ]
X T LT L3
RIL w B
< PR
| I
l I
| I
l I
I I
| I
l I
| I
.
/\ ,. I—l
RIL w B B B
2] [[e] | J
O2HFL  O2SFL
ECM ®
1 1
F39 Fa1
oA TE {7 Te [T - — REFER TO THE FOLLOWING.
11[12]13]14]15]16]17]18 .? -FUSE BLOCK-
JUNCTION BOX (J/B)
I
101 [102 4]5[6]|7]8]9[10 58]59|60]61]62]63]64[65]66|67] 1109 110
103 104 iiiiiiii* iiiiiiiﬁi it |12
[1112[13]14]15]16[17[18[19[ [sa[aofai]ez[ac]aa]as 46 a7]ag] l68l6ol7ol71]72[73[74[75]76] W
105106 iiiiiiiii 13]14]|| Gy HS.
w1 51

0 1 2 ) 2 e e ) R 0 3 B2 R B S B B N e B R BN B ER R R S B
[67]88]es[90[s1]e2[93]e4]es]
| I |

MEC297D

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE

TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
0 - APPROX. 1.0V

o w HEATED OXYGEN ENGINE RUNNING AT 2,000 RPM AFTER WARMING UP
SENSOR 1 (FRONT) TO NORMAL OPERATING TEMPERATURE
(BANK 2)

SEF855YC
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE

MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NFEC0685

1 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground
/” wo (| (|
YR

\\

o)
Qil filler cap

N

SEF255X

» |GOTO2.

2 RETIGHTEN HEATED OXYGEN SENSOR 1 (FRONT)

Loosen and retighten corresponding heated oxygen sensor 1 (front).
Tightening torque:
40 - 60 N'-m (4.1 - 6.1 kg-m, 30 - 44 ft-lb)

» |GOTOSs.

3 CHECK FOR EXHAUST AIR LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust air leak before three way catalyst (Manifold).

OK or NG

SEF099P

OK p» (GO TO 4.

NG P |Repair or replace.

4 CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.

OK or NG

OK p |GOTOSGS.

NG P |Repair or replace.
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

5 CLEAR THE SELF-LEARNING DATA

(@ with CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.
3. Clear the self-learning control coefficient by touching “CLEAR”.

WORK SUPPORT

SELF-LEARNING CONT | B1
100%

B2
100%

CLEAR

SEF652Y
4. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171, P0172, P0174 or P0175 detected?

Is it difficult to start engine?

® Without CONSULT-II

. Start engine and warm it up to normal operating temperature.

Turn ignition switch “OFF”.

Disconnect mass air flow sensor harness connector, and restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness connector.

Make sure 1st trip DTC P0100 is displayed.

Erase the 1st trip DTC memory. Refer to “How to Erase Emission-related Diagnostic Information”, [EC-56.
Make sure DTC P0000 is displayed.

Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171, P0172, P0174 or PO175 detected?

Is it difficult to start engine?

ONoTOAWNE

Yes or No

Yes B |Perform trouble diagnosis for DTC P0171, P0174 or P0172, P0175. Refer to EC-261),
EC-269

No » |GO TO 6.
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

6 CHECK HEATED OXYGEN SENSOR 1 (FRONT) HARNESS PROTECTOR COLOR

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

3. Disconnect corresponding heated oxygen sensor 1 (front) harness connector.

W\
N Heated oxygen _°
Nsensor 1 (front) (bank 1)

harness connector ™\,

N O SEF902XA

» |GOoTO7.

7 CHECK HEATED OXYGEN SENSOR 1 (FRONT) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal and HO2S1 (front) terminal as follows.
Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P0133 63 1 1
PO153 62 1 2
MTBL0486
Continuity should exist.
3. Check harness continuity between ECM terminal or HO2S1 (front) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM or Sensor Ground
P0133 63or1 Ground 1
PO153 62 or 1 Ground 2
MTBL0487
Continuity should not exist.
4. Also check harness for short to power.
OK or NG
OK p |GOTOS8.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

8 CHECK HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Check resistance between HO2S1 (front) terminals as follows.

DISCONNECT & DISCONNECT
“ . TS. Eéj]

Terminals Resistance
2[1]3
. ’\\(‘\’!‘—J 2 and 3 2.3 -43 o o
2713 . .3Q) at 25°C (77°F)
1 and 2 L .
1 and 3 o0 Q) (Continuity should not exist.)

[Q] [Q]

SEF310X
CAUTION:
Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.
OK or NG
OK p |GOTOO.
NG p |GO TO 13.
9 CHECK MASS AIR FLOW SENSOR
1. Reconnect harness connectors disconnected.
2. Start engine and warm it up to normal operating temperature.
3. Check voltage between ECM terminal 61 (Mass air flow sensor signal) and ground.
. CoNNECT Condition Voltage V
ECM  |O| CONNECTOR Igniti itch “ON” (Engi
I | " Sg{;glla:;):d?.)wm ON” (Engine Approx. 1.0
Idle (Engine is warmed-up to normal
Cf(g\—H operating temperature.) 12-1.8
2,500 rpm (Engine is warmed-up to
normal operating temperature.) 16-2.2
Idle to about 4,000 rpm* 1.2 - 1.8 to Approx. 4.0
D «: Check for linear voltage rise in response to engine
= being increased to about 4,000 rpm.
SEF298X

4. If the voltage is out of specification, disconnect mass air flow sensor harness connector and connect it again.
Then repeat above check.

OK or NG

OK p» (GO TO 10.

NG P |Replace mass air flow sensor.
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

10 CHECK PCV VALVE

Install all removed parts.

Start engine and let it idle.

Remove PCV valve ventilation hose from PCV valve.

Make sure that a hissing noise will be heard as air passes through it and a strong vacuum should be felt immediately
when a finger is placed over valve inlet.

PR

SECI137A

OK or NG

OK (With CONSULT-II) p» (GO TO 11.

OK (Without CONSULT- P |GO TO 12.
1)

NG P |Replace PCV valve.
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

11 CHECK HEATED OXYGEN SENSOR 1 (FRONT)

(@ with CONSULT-II

agpwNPE

6. Check the following.

. Start engine and warm it up to normal operating temperature.
Select “MANU TRIG” and adjust “TRIGGER POINT” to 100% in “DATA MONITOR” mode with CONSULT-II.
Select “HO2S1 (B1)/(B2)” and “HO2S1 MNTR (B1)/(B2)".
Hold engine speed at 2,000 rpm under no load during the following steps.
Touch “RECORD” on CONSULT-II screen.

HO2S1
HO2S1

(B1) XXX

MNTR (B1)

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm
MAS A/F SE-B1 XXXV

COOLANTEMP/S XXX °C

\'

LEAN

Bank 1

cycle

|1 12]3[4]s]|

HO2S1 MNTR (B1) R-L-R-L-R-L-R-L-R-L-R

Bank 2

cycle

1 [2]3]4]s]

HO2S1 MNTR (B2) R-L-R-L-R-L-R-L-R-L-R

R means HO2S1 MNTR (B1)/(B2) indicates RICH
L means HO2S1 MNTR (B1)/(B2) indicates LEAN

[se]

e “HO2S1 (B1)/(B2)” voltage goes above 0.6V at least once.
e “HO2S1 (B1)/(B2)” voltage goes below 0.3V at least once.
e “HO2S1 (B1)/(B2)” voltage never exceeds 1.0V.

e “HO2S1 MNTR (B1)/(B2)” in “DATA MONITOR” mode changes from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.
5 times (cycles) are counted as shown below.

SEF646Y

SEF647YA

e Maximum voltage
should be over 0.6V
at least one time.

* Minimum voltage
should be below 0.30V
at least one time.

OK or NG

N
Trigger ENG HO2S1 T ,
SPEED (B1) Maximum
Fan \ Fa I F
rpm v 1o Y [ o\
XXX
XXX ' 1 [l ' ' ' ' '
XXX
XXX o : ' . . .
XXX . .
XXX I ] I | i i
I I . v ! v !
XXX I Vo vl v vl \
XXX [ Vo I | vl \
[ vy Vo ‘o !
XXX \ \ \ \ \ \
\ \/ \ \_/ \ !
XXX XXX XXX o/ o/ o/ o/
XXX XXX XXX Minimum
XXX XXX XXX o
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

SEF648Y

OK

» |[GOTO 14.

NG

» |GOTO13.
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

12 CHECK HEATED OXYGEN SENSOR 1 (FRONT)

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Stop engine and set ECM in diagnostic test mode-Il [Heated oxygen sensor 1 monitor (front)].

3. Set voltmeter probes between ECM terminal 63 (HO2S1 bank 1 signal) or 62 (HO2S1 gank 2 signal) and engine
ground.

4. Check the following with engine speed held at 2,000 rpm constant under no load.

CONNECT
E} @ 2" | C‘i@ e The voltage fluctuates between 0 to 0.3V and
= ‘ 0.6 to 1.0V more than 5 times within 10 seconds.

[ Ecm HCONNECTOR" _f&\_ ® The maximum voltage is over 0.6V at least one time.
C H . . .
63 62 . ® The minimum voltage is below 0.3V at least one time.
R ® The voltage never exceeds 1.0V.
= % 5 1time:0-0.3V—>06-1.0V—>0-03V

_J'T' 6  2times: 0-0.3V—>0.6-1.0V—=>0-0.3V—>0.6-1.0V—>0-0.3V

63: Bank 1 D ©
62: Bank 2 = SEF967XA
CAUTION:
Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TO 14.

NG » |GOTO13.

13 REPLACE HEATED OXYGEN SENSOR 1 (FRONT)

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

P [Replace malfunctioning heated oxygen sensor 1 (front).

14 CHECK HEATED OXYGEN SENSOR 1 (FRONT) SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-17 or joint connector-18.
. Check the following.
Continuity between joint connector terminal 1 or 2 and ground
Joint connector
(Refer to EL-377, “HARNESS LAYOUT".)
Continuity should exist.
. Also check harness for short to power.
5. Then reconnect joint connector-17 or joint connector-18.

OK or NG

® 6 WN P

I

OK p (GO TO 15.

NG P [Repair open circuit or short to power in harness or connectors.
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DTC P0133 (BANK 1), P0153 (BANK 2) HO2S1 (FRONT) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

15 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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DTC P0134 (BANK 1), PO154 (BANK 2) HO2S1 (FRONT) (HIGH VOLTAGE)

Component Description

Zirconia tube

SEF463R

Output voltage Vs [v]

0

Rich —«—— Ideal ratio —— Lean

Mixture ratio

SEF288D

Specification data are reference values.

Component Description
NFEC0686

The heated oxygen sensor 1 (front) is placed into the front tube. It
detects the amount of oxygen in the exhaust gas compared to the
outside air. The heated oxygen sensor 1 (front) has a closed-end
tube made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
The heated oxygen sensor 1 (front) signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0687

MONITOR ITEM

CONDITION SPECIFICATION

HO2S1 (B1)
HO2S1 (B2) 0-0.3V — - Approx. 0.6 - 1.0V
HO2S1 MNTR e Engine: After warming up Maintaining engine speed at 2,000 LEAN RICH
(B1) rpm - . .
HO2S1 MNTR i:gasr;%ﬁidrzore than 5 times during
(B2) '
On Board Diagnosis Logic
oK NG To judge the malfunction, the diagnosis checks that the heated
Va Ve oxygen sensor 1 (front) output is not inordinately high.
14V ----momeom meeo oo Malfunction is detected when an excessively high voltage from the
sensor is sent to ECM.
1V

ov

SEF301UA
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DTC P0134 (BANK 1), PO154 (BANK 2) HO2S1 (FRONT) (HIGH VOLTAGE)

Possible Cause

Possible Cause

® Harness or connectors
(The sensor circuit is open or shorted.)

e Heated oxygen sensor 1 (front)

NFEC0689

e DTC Confirmation Procedure i
MONITOR NO DTC NOTE: _ _ _
ENG SPEED XXX rpm If “DTC Confirmation Procedure” has been previously conducted,
COOLANTEMP/S XXX ‘C always turn ignition switch “OFF” and wait at least 10 seconds

before conducting the next test.

® WITH CONSULT-II I
1) Start engine and warm it up to normal operating temperature.
2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Turn ignition switch “ON”.

seri7ay] 4) Select “DATA MONITOR” mode with CONSULT-II.

5) Restart engine and let it idle for 25 seconds.

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,

@ WITH GST i X NFEC0690S02
1) Start engine and warm it up to normal operating temperature.
2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Restart engine and let it idle for 25 seconds.

4) Turn ignition switch “OFF” and wait at least 10 seconds.

5) Restart engine and let it idle for 25 seconds.

6) Select “MODE 3" with GST.

7) 1f DTC is detected, go to “Diagnostic Procedure”, EC-201.

e When using GST, “DTC Confirmation Procedure” should
be performed twice as much as when using CONSULT-II
because GST cannot display MODE 7 (1st trip DTC) con-
cerning this diagnosis. Therefore, using CONSULT-II is
recommended.
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DTC P0134 (BANK 1), PO154 (BANK 2) HO2S1 (FRONT) (HIGH VOLTAGE)

Wiring Diagram

Wiring Diagram

NFEC0691

BANK 1
NFEC0691501
EC-0251B1-01
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
T FUSE : NON-DETECTABLE LINE FOR DTC
15A |BLOCK |REFER TO EL-POWER.
[8] |WB)
130
RIY
RIY
[JWM%
12
-Im4
RIY
RIY
=]l
HEATED
SENSOR 1
(FRONT)(BANK 1) CONNECTOR-18
—
0 A ]
ORIL w B
re :)
| [
| I
| [
| [
| [
| [
| I
| [
| —
< N ) r_1
ORIL w B B B
1 el | J
O2HFR  02SFR
ECM o
1 1
ABE0E SToTeToTo - REFER TO THE FOLLOWING.
— Nl
1 |12 13|14|15|15 17|18 (D) ..F2 T[T [1][2]2]2][2]2]2 (GD) (M19) -FUSE BLOCK-
w Gy L JUNCTION BOX (J/B)
I
01 [102 0 [t

8
=

1]2[3[4]5]6]7]8]9][10

g2lz|2|=

=15
S| S

20[21[22[23[24 25 2627282

1

3o[a0[a1[42[43]aa45]as 47 ]as
Eﬂﬁi 77]78]79]80[e1[62]83[B4[85]66
[B0]81[82[es[o1 e2]ea[e4]es]

=

58]59]60]61]62]63]64]65]66]67] 109 |t
Eﬂ@ it |12
| NV Hs.
5|1

MEC296D
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
0 - APPROX. 1.0V
v
HEATED OXYGEN ENGINE RUNNING AT 2,000 RPM 1
63 W |SENSOR 1 (FRONT) AFTER WARMING UP TO NORMAL OPERATING 05
(BANK 1) TEMPERATURE 0
SEF854YC
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DTC P0134 (BANK 1), PO154 (BANK 2) HO2S1 (FRONT) (HIGH VOLTAGE)

Wiring Diagram (Cont’d)

NFEC0691502
IGNITION SWITCH
ON OR START mmmm : DETECTABLE LINE FOR DTC
i FUSE s : NON-DETECTABLE LINE FOR DTC
15A |BLOCK | REFER TO EL-POWER.
(8] |WB)
[ EM]
RIY
RIY
[JjM%
B
-Im4
RIY
RIY
2
HEATED
ENSOR 1
JOINT
(FRONT)(BANK 2) CONNECTOR-17
|
L] L [N L]
RIL w B
< PR
l I
l [
l I
l [
I [
l I
l [
l I
“1-e
T [ ]
RIL w E BB
2 62 I
O2HFL  O2SFL ®
ECM
1 1
F39 Fa1
REFER TO THE FOLLOWING.
1]2]3]4]5[=]6]7][8]9]10 52 S
I~ ]
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MEC297D

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE

TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
0 - APPROX. 1.0V

o w HEATED OXYGEN ENGINE RUNNING AT 2,000 RPM AFTER WARMING UP
SENSOR 1 (FRONT) TO NORMAL OPERATING TEMPERATURE
(BANK 2)

SEF855YC
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DTC P0134 (BANK 1), PO154 (BANK 2) HO2S1 (FRONT) (HIGH VOLTAGE)

Diagnostic Procedure

Diagnostic Procedure

NFEC0692

1 INSPECTION START

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black
HO2S1 (front) (bank 2): Blue

SEF505YA
3. Disconnect corresponding heated oxygen sensor 1 (front) harness connector.
Heated oxygen _—"
sensor 1 (front) (bank 2)
harness connector
SEF902XA

> |GO TO 2.

2 RETIGHTEN HEATED OXYGEN SENSOR 1 (FRONT)

Loosen and retighten corresponding heated oxygen sensor 1 (front).
Tightening torque:
40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-Ib)

» |GOTOS.
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DTC P0134 (BANK 1), PO154 (BANK 2) HO2S1 (FRONT) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

3 CHECK HEATED OXYGEN SENSOR 1 (FRONT) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal and HO2S1 (front) terminal as follows.
Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P0134 63 1 1
P0O154 62 1 2

MTBLO0488
Continuity should exist.
3. Check harness continuity between ECM terminal or HO2S1 (front) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM or Sensor Ground
P0134 63 0r1 Ground 1
PO154 62 or 1 Ground 2
MTBL0489
Continuity should not exist.
4. Also check harness for short to power.
OK or NG
OK p» (GO TO 4.
NG P> |Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK HEATED OXYGEN SENSOR 1 (FRONT) CONNECTOR FOR WATER

Water should not exist.

1. Disconnect heated oxygen sensor 1 (front) harness connector.
2. Check connectors for water.

OK or NG
OK (With CONSULT-I)  p |GO TO 5.
OK (Without CONSULT- p» GO TO 6.
1))
NG P |Repair or replace harness or connectors.

EC-202




DTC P0134 (BANK 1), PO154 (BANK 2) HO2S1 (FRONT) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

5

CHECK HEATED OXYGEN SENSOR 1 (FRONT)

(@ with CONSULT-II

agpwNPE

6. Check the following.
e “HO2S1 MNTR (B1)/(B2)” in “DATA MONITOR” mode changes from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.

5 times (cycles) are counted as shown left:

Bank 1

. Start engine and warm it up to normal operating temperature.
Select “MANU TRIG” and adjust “TRIGGER POINT” to 100% in “DATA MONITOR” mode with CONSULT-II.
Select “HO2S1 (B1)/(B2)” and “HO2S1 MNTR (B1)/(B2)".
Hold engine speed at 2,000 rpm under no load during the following steps.
Touch “RECORD” on CONSULT-II screen.

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

MAS A/F SE-B1 XXXV
COOLANTEMP/S XXX °C
XXXV
LEAN

HO2S1 (B1)
HO2S1 MNTR (B1)

cycle |1 |2|

3|4fs|

HO2S1 MNTR (B1) R-L-R-L-R-L-R-L-R-L-R

Bank 2

cycle |1 |2|

3l4fs]|

HO2S1 MNTR (B2) R-L-R-L-R-L-R-L-R-L-R

R means HO2S1 MNTR (B1)/(B2) indicates RICH
L means HO2S1 MNTR (B1)/(B2) indicates LEAN

e “HO2S1 (B1)/(B2)” voltage goes above 0.6V at least once.
e “HO2S1 (B1)/(B2)” voltage goes below 0.3V at least once.
e “HO2S1 (B1)/(B2)” voltage never exceeds 1.0V.

o__
N N
Trigger ENG HO2S1 -
SPEED (B1)
rpm V
XXX
XXX
XXX
XXX &
XXX
XXX !
XXX
XXX \
XXX \
XXX XXX XXX \
XXX XXX XXX
XXX XXX XXX o
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

Maximum
™\

1\

[ Y

) .
.
! \
! \

/ \

\\I

Minimum

SEF646Y

SEF647YA

e Maximum voltage
should be over 0.6V
at least one time.

* Minimum voltage
should be below 0.30V
at least one time.

hard surface such as a concrete floor; use a new one.

OK or NG

SEF648Y

OK

» |GOoTOS.

NG

» |GOoTO7.
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DTC P0134 (BANK 1), PO154 (BANK 2) HO2S1 (FRONT) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

6 CHECK HEATED OXYGEN SENSOR 1 (FRONT)

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Stop engine and set ECM in diagnostic test mode-Il [Heated oxygen sensor 1 monitor (front)].

3. Set voltmeter probes between ECM terminal 63 (HO2S1 bank 1 signal) or 62 (HO2S1 bank 2 signal) and engine
ground.

4. Check the following with engine speed held at 2,000 rpm constant under no load.

CONNECT
E:)] @ ‘2" | C‘i@ e The voltage fluctuates between 0 to 0.3V and

0.6 to 1.0V more than 5 times within 10 seconds.

[ Ecm  lofconnecToRr]| f&\_ e The maximum voltage is over 0.6V at least one time.
63 62 © s H ® The minimum voltage is below 0.3V at least one time.
R ® The voltage never exceeds 1.0V.

iH )'.5 1 time: 0 - 0.3V —> 0.6 - 1.0V —> 0 - 0.3V

_J'T' 6  2times: 0-0.3V—>0.6-1.0V—=>0-0.3V—>0.6-1.0V—>0-0.3V

63: Bank 1 D ©
62: Bank 2 = SEF967XA
CAUTION:
Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TO 8.

NG » |GoTO7.

7 REPLACE HEATED OXYGEN SENSOR 1 (FRONT)

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant.

P |Replace malfunctioning heated oxygen sensor 1 (front).

8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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DTC P0135 (BANK 1), PO155 (BANK 2) HO2S1 HEATER (FRONT)

Description

Description
SYSTEM DESCRIPTION

NFEC0693

NFEC0693501

Sensor Input Signal to ECM

ECM function Actuator

Crankshaft position sensor (POS)

Engine speed
Crankshaft position sensor (REF)

Heated oxygen
sensor 1 heater
(front) control

Heated oxygen sensors 1
heater (front)

The ECM performs ON/OFF control of the heated oxygen sensor 1 heater (front) corresponding to the engine

speed.
OPERATION I
Engine speed rpm Heated oxygen sensors 1 heater (front)
Above 3,600 OFF
Below 3,600 ON

CONSULT-Il Reference Value in Data Monitor

Mode
e . NFEC0694
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
HO2S1 HTR (B1) ® Engine speed: Below 3,600 rpm ON
HO2S1 HTR (B2) | 4 Engine speed: Above 3,600 rpm OFF

On Board Diagnosis Logic

Malfunction is detected when the current amperage in the heated
oxygen sensor 1 heater (front) circuit is out of the normal range.
[An improper voltage drop signal is sent to ECM through the heated
oxygen sensor 1 heater (front).]

Possible Cause

NFEC0695

NFEC0696

® Harness or connectors
[The heated oxygen sensor 1 heater (front) circuit is open or

shorted.]

e Heated oxygen sensor 1 heater (front)

EC-205



DTC P0135 (BANK 1), PO155 (BANK 2) HO2S1 HEATER (FRONT)

DTC Confirmation Procedure

DTC Confirmation Procedure

DATA MONITOR NFEC0697

MONITOR | NO DTC NOTE: _ _ _
If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is between 10.5V and 16V at idle.

@ WITH CONSULT-II NFEC0697501

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT.

2) Start engine and run it for at least 6 seconds at idle speed.
3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,

ENG SPEED XXX rpm

SEF058Y

@ WITH GST NFEC0697502
1) Start engine and run it for at least 6 seconds at idle speed.
2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Start engine and run it for at least 6 seconds at idle speed.
4) Select “MODE 3” with GST.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-209.

e When using GST, “DTC Confirmation Procedure” should
be performed twice as much as when using CONSULT-II
because GST cannot display MODE 7 (1st trip DTC) con-
cerning this diagnosis. Therefore, using CONSULT-II is
recommended.
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DTC P0135 (BANK 1), PO155 (BANK 2) HO2S1 HEATER (FRONT)

Wiring Diagram

Wiring Diagram

NFEC0698

BANK 1 NFEC0698501
EC-O2H1B1-01
IGNITION SWITCH
ON OR START . - DETECTABLE LINE FOR DTC
¥ FUSE - NON-DETECTABLE LINE FOR DTC
15A |BLOCK |REFERTO EL-POWER.
[8] |(U/B)
[1aL]
1
RIY
I_I_I M46
12
- F44
RY
RY
[2]
HEATED
OXYGEN
SENSOR 1
(BANK 1) CONNECTOR- 18
[N A T
OR/L W B
[
| [
| [
| I
| [
| [
| [
| [
| I
| 4 —
/\ i ,. I—l
OR/L w B B B
L] | J
O2HFR 02SFR
ECM .
; 1
REFER TO THE FOLLOWING.
1]2]3[4]5I==]6]7][8] 9]0 =
M4 F2 F4
e [ [ ] ] 1o | [ e & 19 -FUSE BLOCK-

JUNCTION BOX (J/B)

3
=

&
=

GY

NBBEE
NBBE

B

1]2[3]4[5]6]7][8]9]10 R — 58]59|60]61]62]63]64[65]66[67] 1109 110
o [ b
15 [1

(F48)
o0[o1[22]23 24 252627 [o8]ee] 148150061]52]58[54]55]56]57] [77T7s[79Te0le1]62]e3]c4]e5 86
[6o[81[e2[83]s 1 e2]g3]e4 es]
|

MEC298D
(E:(IiM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING BELOW 3,600 RPM 0-1.0V
3 ORL |SENSOR 1 HEATER
(FRONT) (BANK 1) ENGINE RUNNING ABOVE 3,600 RPM BATTERY VOLTAGE
SEF655XE
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DTC P0135 (BANK 1), P0155 (BANK 2) HO2S1 HEATER (FRONT)
Wiring Diagram (Cont’d)

NFEC0698502
IGNITION SWITCH
ON OR START mmmm : DETECTABLE LINE FOR DTC
T < s - NON-DETECTABLE LINE FOR DTC
158 |5P6E | REFERTO EL-POWER.
(8] |WB)
TaL
RY
RIY
l_lj W46
12
2] Fad
RIY
RIY
B
HEATED
OXYGEN
SENSOR 1
) Do
NNECTOR-17
|
S |
RIL w B
[ A
| [
| I
I [
' [
| |
| [
| I
I [
"1 e
T [ ]
RIL w LU
B 62 I
O2HFL  O2SFL ®
ECM
B
F39 Fai
REFER TO THE FOLLOWING.
1]2]3]4]5=]6]7[8]9]t0 K
W46 F26 * Fa7 . .
1112 s]uln]6]r]e FUSE BLOCK
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MEC299D
ECM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING BELOW 3,600 RPM 0-1.0V
2 R/L SENSOR 1 HEATER
(FRONT) (BANK 2) ENGINE RUNNING ABOVE 3,600 RPM BATTERY VOLTAGE
SEF656XE
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DTC P0135 (BANK 1), PO155 (BANK 2) HO2S1 HEATER (FRONT)

Diagnostic Procedure

Diagnostic Procedure

NFEC0699

1 CHECK HEATED OXYGEN SENSOR 1 (FRONT) POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black
HO2S1 (front) (bank 2): Blue

SEF505YA
3. Disconnect corresponding heated oxygen sensor 1 (front) harness connector.
Heated oxygen //
sensor 1 (front) (bank 2)
harness connector
SEF902XA
4. Turn ignition switch “ON”".
5. Check voltage between HO2S1 (front) terminal 2 and ground with CONSULT-II or tester.
E DISCONNECT
4€
kies
@i@ il Voltage: Battery voltage
o
v D O
SEF311X
OK or NG
OK p» (GO TO 3.
NG p (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

Fuse block (J/B) connector M19

15A fuse

Harness for open or short between heated oxygen sensor 1 (front) and fuse

P |Repair harness or connectors.
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DTC P0135 (BANK 1), PO155 (BANK 2) HO2S1 HEATER (FRONT)

Diagnostic Procedure (Cont'd)

CHECK HEATED OXYGEN SENSOR 1 (FRONT) OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.

Disconnect ECM harness connector.

Check harness continuity between ECM terminal and HO2S1 (front) terminal as follows.
Refer to Wiring Diagram.

WP w

Terminals
DTC Bank
ECM Sensor

P0135 3 3 1
P0155 2 3 2

MTBLO0490
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG

oK » |GOTO 4.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Check resistance between HO2S1 (front) terminals as follows.

C & DISCONNECT & DISCONNECT
A€ 4 €
\\ Terminals Resistance

QLIE 2 and 3 2.3 - 4.3Q) at 25°C (77°F)
1 ggg g o0 Q) (Continuity should not exist.)

[Q] [Q]

SEF310X
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TO 6.

NG » |GOTOS.
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DTC P0135 (BANK 1), PO155 (BANK 2) HO2S1 HEATER (FRONT)

Diagnostic Procedure (Cont'd)

5 REPLACE HEATED OXYGEN SENSOR 1 (FRONT)

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant.

P |Replace malfunctioning heated oxygen sensor 1 (front).

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-126.

p» [INSPECTION END
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DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE

Component Description

MONITORING)

Heater pad /Holder
A= N

. ALY ARRRRRAY, K\‘\\\\ A\
=S )

2

—\'——'-V?’——/////{llllﬂﬂu

Zirconia tube

SEF327R

Specification data are reference values.

Component Description
NFEC0700

The heated oxygen sensor 2 (rear), after three way catalyst
(Manifold), monitors the oxygen level in the exhaust gas on each
bank.

Even if switching characteristics of the heated oxygen sensor 1
(front) are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the heated oxygen sensor 2 (rear).

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the heated oxygen sensor 2 (rear) is not
used for engine control operation.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0701

MONITOR ITEM

CONDITION SPECIFICATION

HO2S2 (B1)
HO2S2 (B2)

HO2S2 MNTR
(B1)
HO2S2 MNTR
(B2)

e Engine: After warming up

0-0.3V — - Approx. 0.6 - 1.0V

Revving engine from idle up to

2,000 rpm
LEAN — - RICH

ov

SEF304U

On Board Diagnosis Logic

The heated oxygen sensor 2 (rear) has a much longer switching
time between rich and lean than the heated oxygen sensor 1
(front). The oxygen storage capacity before the three way catalyst
(Manifold) causes the longer switching time. To judge the malfunc-
tions of heated oxygen sensor 2 (rear), ECM monitors whether the
minimum voltage of sensor is sufficiently low during the various
driving condition such as fuel-cut.

Malfunction is detected when the minimum voltage from the sen-
sor is not reached to the specified voltage.
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DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE

MONITORING)

Possible Cause

HO2S2 (B1) P0137

COND1: OUT OF CONDITION
COND2: INCOMPLETE
COND3: INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL XXX msec

COOLANTEMP/S XXX 'C

VHCL SPEED SE | XXX km/h

SEF833Y

HO2S2 (B1) P0137

COND1:
COND2:
COND3:

TESTING
INCOMPLETE
INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL XXX msec

COOLANTEMP/S XXX ‘C

VHCL SPEED SE | XXX km/h

SEF834Y

HO2S2 (B1) P0137

COND1:
COND2:
COND3:

COMPLETED
INCOMPLETE
INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL (XXX msec

COOLANTEMP/S XXX 'C

VHCL SPEED SE | XXX km/h

SEF835Y

Possible Cause

® Harness or connectors
(The sensor circuit is open or shorted.)

e Heated oxygen sensor 2 (rear)
Fuel pressure
® |Injectors

NFEC0703

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT-II screen when all
tests “CONDL1”, “COND2” and “COND3" are completed.

e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
10 seconds before conducting the next test.

TESTING CONDITION:

Never stop engine during this procedure. If the engine is

stopped, retry this procedure from step 2 in “Procedure for

COND1".

® WITH CONSULT-II

Procedure for COND1

1) Start engine and warm it up to normal operating temperature.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Turn ignition switch “ON” and select “HO2S2 (B1) P0137/
HO2S2 (B2) P0157" of “HO2S2 (B1)/(B2)” in “DTC WORK
SUPPORT” mode with CONSULT-II.

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under no load.
If “COMPLETED” appears on CONSULT-II screen, go to step
2 in “Procedure for COND3".

If “COMPLETED” does not appear on CONSULT-II screen, go
to the following step.

7) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

8) When the following conditions are met, “TESTING” will be dis-
played at “COND1” on the CONSULT-Il screen. Maintain the
conditions continuously until “TESTING” changes to “COM-
PLETED”. (It will take approximately 60 seconds.)

NFEC0759

NFEC0759501

ENG SPEED 1,500 - 3,600 rpm

Vehicle speed Above 70 km/h (43 MPH)

COOLAN TEMP/S 70 - 105°C (158 - 221°F)

Selector lever Suitable position

NOTE:

e [f “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1".

e If “COMPLETED” already appears at “COND2” on CON-
SULT-Il screen before “Procedure for COND2" is

EC-213



DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE

DTC Confirmation Procedure (Cont'd)

MONITORING)

HO2S2 (B1) P0137

COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL XXX msec

COOLANTEMP/S XXX 'C

VHCL SPEED SE | XXX km/h

SEF836Y

HO2S (B1) P0137

COMPLETED

SELF-DIAG RESULTS

SEF661Y

| Ecm |o]connecToR]|

B\,

72

71

3
2.\‘\11,,§
1. /2:5
0" ‘6
72: Bank 1
71: Bank 2
D O

SEF312XA

conducted, it is unnecessary to conduct step 1 in “Proce-
dure for COND2".

Procedure for COND2

1) While driving, release accelerator pedal completely with “OD”
OFF (A/T models only) from the above condition [step 8] until
“INCOMPLETE” at “COND2” on CONSULT-Il screen has
turned to “COMPLETED”. (It will take approximately 4 sec-
onds.)

NOTE:

If “COMPLETED” already appears at “COND3” on CONSULT-II
screen before “Procedure for COND3” is conducted, it is
unnecessary to conduct step 1 in “Procedure for COND3".

Procedure for COND3

1) Stop vehicle and let it idle until “INCOMPLETE” of “COND3” on
CONSULT-II screen has turned to “COMPLETED". (It will take
a maximum of approximately 6 minutes.)

2) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS”. If “NG" is displayed, refer to “Diagnostic
Procedure”, .

Overall Function Check
NFEC0705

Use this procedure to check the overall function of the heated oxy-
gen sensor 2 (rear) circuit. During this check, a 1st trip DTC might
not be confirmed.

@ WITH GST NFEC0705501

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminal 72 (HO2S2 bank
1 signal) or 71 (HO2S2 bank 2 signal) and engine ground.

4) Check the voltage when racing up to 4,000 rpm under no load
at least 10 times.
(Depress and release accelerator pedal as soon as possible.)
The voltage should be below 0.54V at least once during
this procedure.
If the voltage can be confirmed in step 4, step 5 is not
necessary.

5) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in 3rd gear position (M/T), “D” position with “OD” OFF (A/T).
The voltage should be below 0.54V at least once during
this procedure.

EC-214



DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE
MONITORING)

Overall Function Check (Cont'd)

6) If NG, go to “Diagnostic Procedure”, EC-218.
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DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE
MONITORING)

Wiring Diagram

Wiring Diagram

BANK 1 =NFECO0706
NFEC0706501
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
! s - NON-DETECTABLE LINE FOR DTC
15 |BUSEk | REFERTO EL-POWER.
(8] |UB)
T3
RIY
RIY
@D
Fa4
_+ &5
RIY
3
HEATED
OXYGEN
SENSOR 2
REAR)
BANK 1)
Iy R 3
P/B w B
| |
| |
If _——— -
i
JOINT
CONNECTOR-17
PB w
5 72 I 1
O2HRR 02SRR B B
ecu 3 - l
F48) M 1
F42 F41
~ REFER TO THE FOLLOWING.
1]2[3]4]5l==[6]7]8]9]0 7211 K>
V146 F2d * F47 . :
11 ]2 1814|1516 17]18 qp FUSE BLOCK
JUNCTION BOX (J/B)
I
wij12) [1]2]3[4]5]6][7]8]9]10 58]59|60]61]62]63]64[65]66[67] 1109 110
108 104 w 39[40[41]42[a3]44]45 46 [47[48 lﬂ@] it |12
105|106 | [2o]21]22]23]24] 25 26]27]28] 29 EEE 77[78[79[80[81 [82eaealea[ss] |13 |14 |[ "Gy | MIEN
107 108 [87]es[so[o0fo1]o2]e3]eafes] 115 [116

1

MEC300D
ECM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
72 w SENSOR 2 (REAR) (BANK 1) [WARM-UP CONDITION 0 - APPROX. 1.0V
SEF657XE
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DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE

Wiring Diagram (Cont’d)
NFEC0706502
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
X CUsE s - NON-DETECTABLE LINE FOR DTC
15A |BLOCK | REFER TO EL-POWER.
(8] |W/B)
T3
RIY
RIY
l_lj M4
)
RIY
RIY
3
HEATED
OXYGEN
SENSOR 2
REAR)
BANK 2)
Fo7
3 N
RIL w B
| |
| |
< ._r'
ECTOR-17
RIL w
2 71 1
O2HRL 02SRL B
ECM B l
F48) W 1
F42 Fai
2 REFER TO THE FOLLOWING.
1[2][3[4][5l==]6]7[8]9]i0 7311 =
W46 Fo7 F47 ) .
11 | 12 {13 | 14 | 15 | 16 [ 17 | T AN A, FUSE BLOCK
JUNCTION BOX (J/B)
I
0t 12| [ T2]3[4]5]6]7]8]2]10 58]50[60]61]62]63]64]65]66]67] |19 [ 110
103 104 w 5 6 ) A S R ) @@ it [ 1ne
105 | 106 | [20]21[22[23[24]25 2627 28] w 77[78[7s[s0[81[s2e3ea[ea[s6] |11 |14 || "Gy | MIKH
07108 [87]es[eo]eofo1 o2 ea[e4[os] |15 |ite
| I

MEC301D

E(A:MTTIEEMNALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
7 W |SENSOR 2 (REAR) (BANK 2)| WARM-UP CONDITION 0 - APPROX. 1.0V

EC-217

SEF658XE



DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE
MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NFEC0707

1 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

o)
Qil filler cap

N

- SEF255X

» |GOTO2.

2 CLEAR THE SELF-LEARNING DATA

With CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.
3. Clear the self-learning control coefficient by touching “CLEAR”.

WORK SUPPORT

SELF-LEARNING CONT | 15010/
‘o

B2
100%

CLEAR

SEF652Y
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0172 or PO175 detected?
Is it difficult to start engine?

® Without CONSULT-II

. Start engine and warm it up to normal operating temperature.

Turn ignition switch “OFF”.

Disconnect mass air flow sensor harness connector, and restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness connector.

Make sure 1st trip DTC P0100 is displayed.

Erase the 1st trip DTC memory. Refer to “How to Erase Emission-related Diagnostic Information”, [EC-56.
Make sure DTC P000O is displayed.

Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0172 or PO175 detected?

Is it difficult to start engine?

ONoGakwNE

Yes or No
Yes p |Perform trouble diagnosis for DTC P0172, P0175. Refer to EC-269.
No » |coTo3.

EC-218



DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

3 CHECK HEATED OXYGEN SENSOR 2 (REAR) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO282 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red

SEF154Z
3. Disconnect corresponding heated oxygen sensor 2 (rear) harness connector.
© \ \\—=
Heated oxygen ///Heated oxygen V /
sensor 2 (rear) (baﬁk 2) <sensor 2 (rear) (bank 1)
harness connector @®>_harness connector ’
SEF467WB
4. Disconnect ECM harness connector.
5. Check harness continuity between ECM terminal and HO2S2 (rear) terminal as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM Sensor
P0137 72 1 1
PO157 71 1 2
MTBLO0491
Continuity should exist.
6. Check harness continuity between ECM terminal or HO2S2 (rear) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM or Sensor Ground
P0137 720r1 Ground 1
P0O157 71o0r1 Ground 2
MTBL0492
Continuity should not exist.
7. Also check harness for short to power.
OK or NG
OK p» (GO TO 4.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-219




DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

4 CHECK HEATED OXYGEN SENSOR 2 (REAR) GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between HO2S2 (rear) terminal 4 and engine ground.
Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to power.

OK or NG
OK (With CONSULT-I)  p |GO TO 5.
OK (Without CONSULT- p |[GO TO 6.
1))
NG P [Repair open circuit or short to power in harness or connectors.

5 CHECK HEATED OXYGEN SENSOR 2 (REAR)

With CONSULT-I

1. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.

2. Stop vehicle with engine running.

3. Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select “HO2S2 (B1)/(B2)” as the monitor item with CONSULT-
Il.

4. Check “HO2S2 (B1)/(B2)” at idle speed when adjusting “FUEL INJECTION” to +25%.

(Reference data)

@
Q -

pTmmmmmm——— £

! ' The voltage should be above
< _| - " | 0.56V at least one time.
©

- The voltage should be below
..................... "...---..________________________..._____________ 0.54V at least one time.

o

SEF066Y
“HO2S2 (B1)/(B2)" should be above 0.56V at least once when the “FUEL INJECTION" is +25%.

“HO2S2 (B1)/(B2)" should be below 0.54V at least once when the “FUEL INJECTION” is —25%.

CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TOO.

NG p» (GO TO 8.

EC-220



DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

6 CHECK HEATED OXYGEN SENSOR 2 (REAR)-I

® Without CONSULT-II

1. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.

2. Stop vehicle with engine running.

3. Set voltmeter probes between ECM terminal 72 (HO2S2 bank 1 signal) or 71 (HO2S2 bank 2 signal) and engine
ground.

4. Check the voltage when rewing up to 4,000 rpm under no load at least 10 times.
(Depress and release accelerator pedal as soon as possible.)

[ Ecm  |o[connecTor]| . fé\_H

e 75 The voltage should be above 0.56V at least once

3
ot during this procedure.
72: Bank 1
71: Bank 2 D O

ik

6
= SEF313XB

OK or NG

oK » |GoTOO.

NG p» [(GOTO7.

7 CHECK HEATED OXYGEN SENSOR 2 (REAR)-II

Idle vehicle for 10 minutes, then check voltage between the same terminals as in Test No. 6; or check voltage when coast-
ing from 80 km/h (50 MPH) in 3rd gear position (M/T), “D” position with “OD” OFF (A/T).

The voltage should go below 0.54V at least once during this procedure.

CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

OK or NG

oK » |GOoTOO.

NG p» (GO TO 8.

8 REPLACE HEATED OXYGEN SENSOR 2 (REAR)

1. Stop vehicle and turn ignition switch OFF.
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO282 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red
SEF154Z
CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant.

P [Replace malfunctioning heated oxygen sensor 2 (rear).
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DTC P0137 (BANK 1), P0157 (BANK 2) HO2S2 (REAR) (MIN. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

CHECK HEATED OXYGEN SENSOR 2 (REAR) SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-17.
. Check the following.
Continuity between joint connector terminal 1 and ground
Joint connector
(Refer to EL-377, “HARNESS LAYOUT".)
Continuity should exist.

® @ WNPF |

4. Also check harness for short to power.
5. Then reconnect joint connector-17.
OK or NG
OK p» (GO TO 10.
NG P |Repair open circuit or short to power in harness or connectors.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE

MONITORING)

Component Description

Heater pad /Holder
A= N

. ALY ARRRRRAY, K\‘\\\\ A\
=S )

2

—\'——'-V?’——/////{llllﬂﬂu

Zirconia tube

SEF327R

Specification data are reference values.

Component Description
NFEC0708

The heated oxygen sensor 2 (rear), after three way catalyst
(Manifold), monitors the oxygen level in the exhaust gas on each
bank.

Even if switching characteristics of the heated oxygen sensor 1
(front) are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the heated oxygen sensor 2 (rear).

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the heated oxygen sensor 2 (rear) is not
used for engine control operation.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0709

MONITOR ITEM CONDITION SPECIFICATION
HO2S2 (B1)
HO2S2 (B2) 0-0.3V — - Approx. 0.6 - 1.0V
HO2S2 MNTR e Engine: After warming up Revving engine from idle up to
(B1) 2,000 rpm
HO2S2 MNTR LEAN - RICH
(B2)
On Board Diagnosis Logic
The heated oxygen sensor 2 (rear) has a much longer switching
oK NG time between rich and lean than the heated oxygen sensor 1
1V (front). The oxygen storage capacity before the three way catalyst
(Manifold) causes the longer switching time. To judge the malfunc-
0.56V=-\----f~-%--f oo tions of heated oxygen sensor 2 (rear), ECM monitors whether the
maximum voltage of the sensor is sufficiently high during the vari-
ous driving condition such as fuel-cut.
Malfunction is detected when the maximum voltage from the sen-
ov sor is not reached to the specified voltage.
SEF303U
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Possible Cause

DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE

MONITORING)

HO2S2 (B1) P0138

COND1: OUT OF CONDITION
COND2: INCOMPLETE
COND3: INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL XXX msec

COOLANTEMP/S XXX 'C

VHCL SPEED SE | XXX km/h

SEF837Y

HO2S2 (B1) P0138

COND1:
COND2:
COND3:

TESTING
INCOMPLETE
INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL XXX msec

COOLANTEMP/S XXX ‘C

VHCL SPEED SE | XXX km/h

SEF838Y

HO2S2 (B1) P0138

COND1:
COND2:
COND3:

COMPLETED
INCOMPLETE
INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL (XXX msec

COOLANTEMP/S XXX 'C

VHCL SPEED SE | XXX km/h

SEF839Y

Possible Cause

® Harness or connectors
(The sensor circuit is open or shorted.)

Heated oxygen sensor 2 (rear)
Fuel pressure

Injectors

Intake air leaks

NFECO0711

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT-II screen when all
tests “CONDL1”, “COND2” and “COND3" are completed.

e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
10 seconds before conducting the next test.

TESTING CONDITION:

Never stop engine during this procedure. If the engine is

stopped, retry this procedure from step 2 in “Procedure for

COND1".

® WITH CONSULT-II

Procedure for COND1

1) Start engine and warm it up to normal operating temperature.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Turn ignition switch “ON” and select “HO2S2 (B1) P0138/
HO2S2 (B2) P0158" of “HO2S2 (B1)/(B2)” in “DTC WORK
SUPPORT” mode with CONSULT-II.

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under no load.
If “COMPLETED” appears on CONSULT-II screen, go to step
2 in “Procedure for COND3".

If “COMPLETED” does not appear on CONSULT-II screen, go
to the following step.

7) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

8) When the following conditions are met, “TESTING” will be dis-
played at “COND1” on the CONSULT-Il screen. Maintain the
conditions continuously until “TESTING” changes to “COM-
PLETED”. (It will take approximately 60 seconds.)

NFEC0760

NFEC0760S01

ENG SPEED 1,500 - 3,600 rpm

Vehicle speed Above 70 km/h (43 MPH)

COOLAN TEMP/S 70 - 105°C (158 - 221°F)

Selector lever Suitable position

NOTE:
e [f “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1".

e If “COMPLETED” already appears at “COND2” on CON-
SULT-Il screen before “Procedure for COND2" is

EC-224



DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE

MONITORING)
DTC Confirmation Procedure (Cont'd)

HO2S2 (B1) P0138

COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL XXX msec

COOLANTEMP/S XXX 'C

VHCL SPEED SE | XXX km/h

SEF840Y

HO2S2 (B1) P0138

COMPLETED

SELF-DIAG RESULTS

SEF665Y

| Ecm |o]connecToR]|

B\,

72

71

3
2.\‘\11,,§
1. /2:5
0" ‘6
72: Bank 1
71: Bank 2
D O

SEF312XA

conducted, it is unnecessary to conduct step 1 in “Proce-
dure for COND2".

Procedure for COND2

1) While driving, release accelerator pedal completely with “OD”
OFF (A/T models only) from the above condition [step 8] until
“INCOMPLETE” at “COND2” on CONSULT-II screen is turned
to “COMPLETED?". (It will take approximately 4 seconds.)

NOTE:

If “COMPLETED” already appears at “COND3” on CONSULT-II
screen before “Procedure for COND3” is conducted, it is
unnecessary to conduct step 1 in “Procedure for COND3".

Procedure for COND3

1) Stop vehicle and let it idle until “INCOMPLETE” of “COND3” on
CONSULT-II screen has turned to “COMPLETED". (It will take
a maximum of approximately 6 minutes.)

2) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS".
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-229.

Overall Function Check
NFEC0713

Use this procedure to check the overall function of the heated oxy-
gen sensor 2 (rear) circuit. During this check, a 1st trip DTC might
not be confirmed.

@ WITH GST NFEC0713S01

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminal 72 (HO2S2 bank
1 signal) or 71 (HO2S2 bank 2 signal) and engine ground.

4) Check the voltage when racing up to 4,000 rpm under no load
at least 10 times.
(Depress and release accelerator pedal as soon as possible.)
The voltage should be above 0.56V at least once during
this procedure.
If the voltage can be confirmed in step 4, step 5 is not
necessary.

5) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in 3rd gear position (M/T), “D” position with “OD” OFF (A/T).
The voltage should be above 0.56V at least once during
this procedure.

EC-225



DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE
MONITORING)

Overall Function Check (Cont'd)

6) If NG, go to “Diagnostic Procedure”, EC-229.

EC-226



DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE
MONITORING)

Wiring Diagram

Wiring Diagram

BANK 1 =NFECO0714
NFEC0714S01
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
! s - NON-DETECTABLE LINE FOR DTC
15 |BUSEk | REFERTO EL-POWER.
(8] |UB)
T3
RIY
RIY
@D
Fa4
_+ &5
RIY
3
HEATED
OXYGEN
SENSOR 2
REAR)
BANK 1)
Iy R 3
P/B w B
| |
|
If _——— -
i
JOINT
CONNECTOR-17
PB w
5 72 I 1
O2HRR 02SRR B B
ecu 3 - l
F48) M 1
F42 F41
~ REFER TO THE FOLLOWING.
1]2[3]4]5l==[6]7]8]9]0 7211 K>
V146 F2d * F47 . :
11 ]2 1814|1516 17]18 qp FUSE BLOCK
JUNCTION BOX (J/B)
I
wij12) [1]2]3[4]5]6][7]8]9]10 58]59|60]61]62]63]64[65]66[67] 1109 110
108 104 w 39[40[41]42[a3]44]45 46 [47[48 lﬂ@] it |12
105|106 | [2o]21]22]23]24] 25 26]27]28] 29 EEE 77[78[79[80[81 [82eaealea[ss] |13 |14 |[ "Gy | MIEN
107 108 [87]es[so[o0fo1]o2]e3]eafes] 115 [116

1

MEC300D
ECM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
72 w SENSOR 2 (REAR) (BANK 1) [WARM-UP CONDITION 0 - APPROX. 1.0V
SEF657XE
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DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE

Wiring Diagram (Cont’d)
NFEC0714502
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
X CUsE s - NON-DETECTABLE LINE FOR DTC
15A |BLOCK | REFER TO EL-POWER.
(8] |W/B)
T3
RIY
RIY
l_lj M4
)
RIY
RIY
3
HEATED
OXYGEN
SENSOR 2
REAR)
BANK 2)
Fo7
3 N
RIL w B
| |
| |
< ._r'
ECTOR-17
RIL w
2 71 1
O2HRL 02SRL B
ECM B l
F48) W 1
F42 Fai
2 REFER TO THE FOLLOWING.
1[2][3[4][5l==]6]7[8]9]i0 7311 =
W46 Fo7 F47 ) .
11 | 12 {13 | 14 | 15 | 16 [ 17 | T AN A, FUSE BLOCK
JUNCTION BOX (J/B)
I
0t 12| [ T2]3[4]5]6]7]8]2]10 58]50[60]61]62]63]64]65]66]67] |19 [ 110
103 104 w 5 6 ) A S R ) @@ it [ 1ne
105 | 106 | [20]21[22[23[24]25 2627 28] w 77[78[7s[s0[81[s2e3ea[ea[s6] |11 |14 || "Gy | MIKH
07108 [87]es[eo]eofo1 o2 ea[e4[os] |15 |ite
| I

MEC301D
E(A:MTTIEEMNALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
7 W |SENSOR 2 (REAR) (BANK 2)| WARM-UP CONDITION 0 - APPROX. 1.0V
SEF658XE
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DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE
MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NFEC0715

1 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

o)
Qil filler cap

N

- SEF255X

» |GOTO2.

2 CLEAR THE SELF-LEARNING DATA

With CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.
3. Clear the self-learning control coefficient by touching “CLEAR”.

WORK SUPPORT

SELF-LEARNING CONT | 15010/
‘o

B2
100%

CLEAR

SEF652Y
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171 or P0174 detected?
Is it difficult to start engine?

® Without CONSULT-II

. Start engine and warm it up to normal operating temperature.

Turn ignition switch “OFF”.

Disconnect mass air flow sensor harness connector, and restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness connector.

Make sure 1st trip DTC P0100 is displayed.

Erase the 1st trip DTC memory. Refer to “How to Erase Emission-related Diagnostic Information”, [EC-56.
Make sure DTC P000O is displayed.

Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171 or P0174 detected?

Is it difficult to start engine?

ONoGakwNE

Yes or No

Yes P |Perform trouble diagnosis for DTC P0171, P0174. Refer to EC-261.

No » |GOTO 3.
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DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

3 CHECK HEATED OXYGEN SENSOR 2 (REAR) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO282 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red

SEF154Z
3. Disconnect corresponding heated oxygen sensor 2 (rear) harness connector.
© \ \\—=
Heated oxygen ///Heated oxygen V /
sensor 2 (rear) (baﬁk 2) <sensor 2 (rear) (bank 1)
harness connector @®>_harness connector ’
SEF467WB
4. Disconnect ECM harness connector.
5. Check harness continuity between ECM terminal and HO2S2 (rear) terminal as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM Sensor
P0138 72 1 1
P0158 71 1 2
MTBL0493
Continuity should exist.
6. Check harness continuity between ECM terminal or HO2S2 (rear) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM or Sensor Ground
P0138 720r1 Ground 1
P0158 710r1 Ground 2
MTBL0494
Continuity should not exist.
7. Also check harness for short to power.
OK or NG
OK p» (GO TO 4.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

4 CHECK HEATED OXYGEN SENSOR 2 (REAR) GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between HO2S2 (rear) terminal 4 and engine ground.
Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to power.

OK or NG
OK (With CONSULT-I)  p |GO TO 5.
OK (Without CONSULT- p |[GO TO 6.
1))
NG P [Repair open circuit or short to power in harness or connectors.

5 CHECK HEATED OXYGEN SENSOR 2 (REAR)

With CONSULT-I

1. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.

2. Stop vehicle with engine running.

3. Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select “HO2S2 (B1)/(B2)” as the monitor item with CONSULT-
Il.

4. Check “HO2S2 (B1)/(B2)” at idle speed when adjusting “FUEL INJECTION” to +25%.

(Reference data)

@
N

pTmmmmmm——— £

! ' The voltage should be above
< _| - " | 0.56V at least one time.
©

- The voltage should be below
..................... "...---..________________________..._____________ 0.54V at least one time.

o

SEF066Y
“HO2S2 (B1)/(B2)" should be above 0.56V at least once when the “FUEL INJECTION" is +25%.
“HO2S2 (B1)/(B2)" should be below 0.54V at least once when the “FUEL INJECTION” is —25%.
CAUTION:
Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TOO.

NG p» (GO TO 8.
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DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

6 CHECK HEATED OXYGEN SENSOR 2 (REAR)-I

® Without CONSULT

1. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.

2. Stop vehicle with engine running.

3. Set voltmeter probes between ECM terminal 72 (HO2S2 bank 1 signal) or 71 (HO2S2 bank 2 signal) and engine
ground.

4. Check the voltage when revving up to 4,000 rpm under no load at least 10 times.
(Depress and release accelerator pedal as soon as possible.)

[ Ecm  |o[connecTor]| . fé\_H

e 75 The voltage should be above 0.56V at least once

3
ot during this procedure.
72: Bank 1
71: Bank 2 D O

ik

6
= SEF313XB

OK or NG

oK » |GoTOO.

NG p» [(GOTO7.

7 CHECK HEATED OXYGEN SENSOR 2 (REAR)-II

Idle vehicle for 10 minutes, then check voltage between the same terminals as in Test No. 6; or check voltage when coast-
ing from 80 km/h (50 MPH) in 3rd gear position (M/T), “D” position with “OD” OFF (A/T).

The voltage should go below 0.54V at least once during this procedure.

CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

OK or NG

oK » |GOoTOO.

NG p» (GO TO 8.

8 REPLACE HEATED OXYGEN SENSOR 2 (REAR)

1. Stop vehicle and turn ignition switch “OFF".
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO282 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red
SEF154Z
CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant.

P [Replace malfunctioning heated oxygen sensor 2 (rear).

EC-232



DTC P0138 (BANK 1), P0158 (BANK 2) HO2S2 (REAR) (MAX. VOLTAGE
MONITORING)

Diagnostic Procedure (Cont'd)

CHECK HEATED OXYGEN SENSOR 2 (REAR) SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-17.
. Check the following.
Continuity between joint connector terminal 1 and ground
Joint connector
(Refer to EL-377, “HARNESS LAYOUT".)
Continuity should exist.

® @ WNPF |

4. Also check harness for short to power.
5. Then reconnect joint connector-17.
OK or NG
OK p» (GO TO 10.
NG P |Repair open circuit or short to power in harness or connectors.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE

Component Description

MONITORING)

Heater pad /Holder
A= N

. ALY ARRRRRAY, K\‘\\\\ A\
=S )

2

—\'——'-V?’——/////{llllﬂﬂu

Zirconia tube

SEF327R

Specification data are reference values.

Component Description
NFEC0716

The heated oxygen sensor 2 (rear), after three way catalyst
(Manifold), monitors the oxygen level in the exhaust gas on each
bank.

Even if switching characteristics of the heated oxygen sensor 1
(front) are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the heated oxygen sensor 2 (rear).

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the heated oxygen sensor 2 (rear) is not
used for engine control operation.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0717

MONITOR ITEM CONDITION SPECIFICATION
HO2S2 (B1)
HO2S2 (B2) 0-0.3V « - Approx. 0.6 - 1.0V
HO2S2 MNTR e Engine: After warming up Revving engine from idle up to
(B1) 2,000 rpm
HO2S2 MNTR LEAN - RICH
(B2)
On Board Diagnosis Logic
The heated oxygen sensor 2 (rear) has a much longer switching
OK NG time between rich and lean than the heated oxygen sensor 1
1V (front). The oxygen storage capacity before the three way catalyst
(Manifold) causes the longer switching time. To judge the malfunc-
tions of heated oxygen sensor 2 (rear), ECM monitors whether the
switching response of the sensor’s voltage is faster than specified
during the various driving condition such as fuel-cut.
Malfunction is detected when it takes more time for the sensor to
ov respond between rich and lean than the specified time.
SEF302U
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DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE

MONITORING)

Possible Cause

HO2S2 (B1) P0139

COND1: OUT OF CONDITION
COND2: INCOMPLETE
COND3: INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL XXX msec

COOLANTEMP/S XXX 'C

VHCL SPEED SE | XXX km/h

SEF841Y

HO2S2 (B1) P0139

COND1:
COND2:
COND3:

TESTING
INCOMPLETE
INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL XXX msec

COOLANTEMP/S XXX ‘C

VHCL SPEED SE | XXX km/h

SEF842Y

HO2S2 (B1) P0139

COND1:
COND2:
COND3:

COMPLETED
INCOMPLETE
INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL (XXX msec

COOLANTEMP/S XXX 'C

VHCL SPEED SE | XXX km/h

SEF843Y

Possible Cause

® Harness or connectors

(The sensor circuit is open or shorted.)
Heated oxygen sensor 2 (rear)

Fuel pressure

Injectors

Intake air leaks

NFEC0719

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT-II screen when all
tests “CONDL1”, “COND2” and “COND3" are completed.

e If “DTC Confirmation Procedure ” has been previously
conducted, always turn ignition switch “OFF” and wait at least
10 seconds before conducting the next test.

TESTING CONDITION:

Never stop engine during this procedure. If the engine is

stopped, retry this procedure from step 2 in “Procedure for

COND1".

® WITH CONSULT-II

Procedure for COND1

1) Start engine and warm it up to normal operating temperature.

2) Turn ignition switch “OFF” and wait at least 10 conds.

3) Turn ignition switch “ON” and select “HO2S2 (B1) P0139/
HO2S2 (B2) P0159" of “HO2S2 (B1)/(B2)” in “DTC WORK
SUPPORT” mode with CONSULT-II.

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under no load.
If “COMPLETED” appears on CONSULT-II screen, go to step
2 in “Procedure for COND3".

If “COMPLETED” does not appear on CONSULT-II screen, go
to the following step.

7) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

8) When the following conditions are met, “TESTING” will be dis-
played at “COND1” on the CONSULT-Il screen. Maintain the
conditions continuously until “TESTING” changes to “COM-
PLETED”. (It will take approximately 60 seconds.)

NFEC0761

NFEC0761S01

ENG SPEED 1,500 - 3,600 rpm

Vehicle speed Above 70 km/h (43 MPH)

COOLAN TEMP/S 70 - 105°C (158 - 221°F)

Selector lever Suitable position

NOTE:
e [f “TESTING” is not displayed after 5 minutes, retry from
step 2 in “Procedure for COND1".

e If “COMPLETED” already appears at “COND2” on CON-
SULT-Il screen before “Procedure for COND2" is
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DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE

DTC Confirmation Procedure (Cont'd)

MONITORING)

HO2S2 (B1) P0139

COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

MONITOR

ENG SPEED XXX rpm

B/FUEL SCHDL XXX msec

COOLANTEMP/S XXX 'C

VHCL SPEED SE | XXX km/h

SEF844Y

HO2S2 (B1) P0139

COMPLETED

SELF-DIAG RESULTS

SEF668Y

| Ecm |o]connecToR]|

B\,

72

71

3
2.\‘\11,,§
1. /2:5
0" ‘6
72: Bank 1
71: Bank 2
D O

SEF312XA

conducted, it is unnecessary to conduct step 1 in “Proce-
dure for COND2".

Procedure for COND2

1) While driving, release accelerator pedal completely with “OD”
OFF (A/T models only) from the above condition [step 8] until
“INCOMPLETE” at “COND2” on CONSULT-Il screen has
turned to “COMPLETED”. (It will take approximately 4 sec-
onds.)

NOTE:

If “COMPLETED” already appears at “COND3” on CONSULT-II
screen before “Procedure for COND3” is conducted, it is
unnecessary to conduct step 1 in “Procedure for COND3".

Procedure for COND3

1) Stop vehicle and let it idle until “INCOMPLETE” of “COND3” on
CONSULT-II screen has turned to “COMPLETED". (It will take
a maximum of approximately 6 minutes.)

2) Make sure that “OK” is displayed after touching “SELF-DIAG
RESULTS".
If “NG” is displayed, refer to “Diagnostic Procedure”, EC-240.

Overall Function Check
NFEC0721

Use this procedure to check the overall function of the heated oxy-
gen sensor 2 (rear) circuit. During this check, a 1st trip DTC might
not be confirmed.

@ WITH GST NFEC0721S01

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminal 72 (HO2S2 bank
1 signal) or 71 (HO2S2 bank 2 signal) and engine ground.

4) Check the voltage when racing up to 4,000 rpm under no load
at least 10 times.
(Depress and release accelerator pedal as soon as possible.)
The voltage should change at more than 0.06V for 1 sec-
ond during this procedure.
If the voltage can be confirmed in step 4, step 5 is not
necessary.

5) Keep vehicle at idling for 10 minutes, then check the voltage.
Or check the voltage when coasting from 80 km/h (50 MPH)
in 3rd gear position (M/T), “D” position with “OD” OFF (A/T).
The voltage should change at more than 0.06V for 1 sec-
ond during this procedure.

EC-236



DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE
MONITORING)

Overall Function Check (Cont'd)

6) If NG, go to “Diagnostic Procedure”, EC-240.
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DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE
MONITORING)

Wiring Diagram

Wiring Diagram

BANK 1 =NFEC0722
NFEC0722501
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
! s - NON-DETECTABLE LINE FOR DTC
15 |BUSEk | REFERTO EL-POWER.
(8] |UB)
T3
RIY
RIY
@D
Fa4
_+ &5
RIY
3
HEATED
OXYGEN
SENSOR 2
REAR)
BANK 1)
Iy R 3
P/B w B
| |
| |
If _——— -
i
JOINT
CONNECTOR-17
PB w
5 72 I 1
O2HRR 02SRR B B
ecu 3 - l
F48) M 1
F42 F41
~ REFER TO THE FOLLOWING.
1]2[3]4]5l==[6]7]8]9]0 7211 K>
V146 F2d * F47 . :
11 ]2 1814|1516 17]18 qp FUSE BLOCK
JUNCTION BOX (J/B)
I
wij12) [1]2]3[4]5]6][7]8]9]10 58]59|60]61]62]63]64[65]66[67] 1109 110
108 104 w 39[40[41]42[a3]44]45 46 [47[48 lﬂ@] it |12
105|106 | [2o]21]22]23]24] 25 26]27]28] 29 EEE 77[78[79[80[81 [82eaealea[ss] |13 |14 |[ "Gy | MIEN
107 108 [87]es[so[o0fo1]o2]e3]eafes] 115 [116

1

MEC300D
ECM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
72 w SENSOR 2 (REAR) (BANK 1) [WARM-UP CONDITION 0 - APPROX. 1.0V
SEF657XE
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DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE

Wiring Diagram (Cont’d)
NFEC0722502
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
X CUsE s - NON-DETECTABLE LINE FOR DTC
15A |BLOCK | REFER TO EL-POWER.
(8] |W/B)
T3
RIY
RIY
l_lj M4
)
RIY
RIY
3
HEATED
OXYGEN
SENSOR 2
REAR)
BANK 2)
Fo7
3 N
RIL w B
| |
| |
< ._r'
ECTOR-17
RIL w
2 71 1
O2HRL 02SRL B
ECM B l
F48) W 1
F42 Fai
2 REFER TO THE FOLLOWING.
1[2][3[4][5l==]6]7[8]9]i0 7311 =
W46 Fo7 F47 ) .
11 | 12 {13 | 14 | 15 | 16 [ 17 | T AN A, FUSE BLOCK
JUNCTION BOX (J/B)
I
0t 12| [ T2]3[4]5]6]7]8]2]10 58]50[60]61]62]63]64]65]66]67] |19 [ 110
103 104 w 5 6 ) A S R ) @@ it [ 1ne
105 | 106 | [20]21[22[23[24]25 2627 28] w 77[78[7s[s0[81[s2e3ea[ea[s6] |11 |14 || "Gy | MIKH
07108 [87]es[eo]eofo1 o2 ea[e4[os] |15 |ite
| I

MEC301D

E(A:MTTIEEMNALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
7 W |SENSOR 2 (REAR) (BANK 2)| WARM-UP CONDITION 0 - APPROX. 1.0V

EC-239
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DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE
MONITORING)

Diagnostic Procedure

Diagnostic Procedure

NFEC0723

1 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

o)
Qil filler cap

N

- SEF255X

» |GOTO2.

2 CLEAR THE SELF-LEARNING DATA

With CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.
3. Clear the self-learning control coefficient by touching “CLEAR”.

WORK SUPPORT

SELF-LEARNING CONT | 15010/
‘o

B2
100%

CLEAR

SEF652Y
4. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171, P0172, P0174 or P0175 detected?
Is it difficult to start engine?

® Without CONSULT-II

. Start engine and warm it up to normal operating temperature.

Turn ignition switch “OFF”.

Disconnect mass air flow sensor harness connector, and restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness connector.

Make sure 1st trip DTC No. 0100 is displayed.

Erase the 1st trip DTC memory. Refer to “How to Erase Emission-related Diagnostic Information”, [EC-56.
Make sure DTC No. 0000 is displayed.

Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171, P0172, P0174 or PO175 detected?

Is it difficult to start engine?

ONoGakwNE

Yes or No

Yes p» |Perform trouble diagnosis for DTC P0171, P0174 or P0172, P0175. Refer to [EC-261,
EC-264.

No » |GOTOS3.
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DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

3 CHECK HEATED OXYGEN SENSOR 2 (REAR) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO282 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red

SEF154Z
3. Disconnect corresponding heated oxygen sensor 2 (rear) harness connector.
© \ \\—=
Heated oxygen ///Heated oxygen V /
sensor 2 (rear) (baﬁk 2) <sensor 2 (rear) (bank 1)
harness connector @®>_harness connector ’
SEF467WB
4. Disconnect ECM harness connector.
5. Check harness continuity between ECM terminal and HO2S2 (rear) terminal as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM Sensor
PO139 72 1 1
P0159 71 1 2
MTBLO0495
Continuity should exist.
6. Check harness continuity between ECM terminal or HO2S2 (rear) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM or Sensor Ground
P0139 720r1 Ground 1
P0159 710r1 Ground 2
MTBL0496
Continuity should not exist.
7. Also check harness for short to power.
OK or NG
OK p» (GO TO 4.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-241




DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

4 CHECK HEATED OXYGEN SENSOR 2 (REAR) GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between HO2S2 (rear) terminal 4 and engine ground.
Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to power.

OK or NG
OK (With CONSULT-I)  p |GO TO 5.
OK (Without CONSULT- p |[GO TO 6.
1))
NG P [Repair open circuit or short to power in harness or connectors

5 CHECK HEATED OXYGEN SENSOR 2 (REAR)

With CONSULT-I

1. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.

2. Stop vehicle with engine running.

3. Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select “HO2S2 (B1)/(B2)” as the monitor item with CONSULT-
Il.

4. Check “HO2S2 (B1)/(B2)” at idle speed when adjusting “FUEL INJECTION” to +25%.

(Reference data)

@
Q -

pTmmmmmm——— £

! ' The voltage should be above
< _| - " | 0.56V at least one time.
©

- The voltage should be below
..................... "...---..________________________..._____________ 0.54V at least one time.

o

SEF066Y
“HO2S2 (B1)/(B2)" should be above 0.56V at least once when the “FUEL INJECTION" is +25%.

“HO2S2 (B1)/(B2)" should be below 0.54V at least once when the “FUEL INJECTION” is —25%.

CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TOO.

NG p» (GO TO 8.
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DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

6 CHECK HEATED OXYGEN SENSOR 2 (REAR)-I

® Without CONSULT-II

1. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.

2. Stop vehicle with engine running.

3. Set voltmeter probes between ECM terminal 72 (HO2S2 bank 1 signal) or 71 (HO2S2 bank 2 signal) and engine
ground.

4. Check the voltage when revving up to 4,000 rpm under no load at least 10 times.
(Depress and release accelerator pedal as soon as possible.)

[ Ecm  |o[connecTor]| . fé\_H

e 75 The voltage should be above 0.56V at least once

3
ot during this procedure.
72: Bank 1
71: Bank 2 D O

ik

6
= SEF313XB

OK or NG

oK » |GoTOO.

NG p» [(GOTO7.

7 CHECK HEATED OXYGEN SENSOR 2 (REAR)-II

Idle vehicle for 10 minutes, then check voltage between the same terminals as in Test No. 6; or check voltage when coast-
ing from 80 km/h (50 MPH) in 3rd gear position (M/T), “D” position with “OD” OFF (A/T).

The voltage should go below 0.54V at least once during this procedure.

CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

OK or NG

oK » |GOoTOO.

NG p» (GO TO 8.

8 REPLACE HEATED OXYGEN SENSOR 2 (REAR)

1. Stop vehicle and turn ignition switch “OFF".
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO282 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red
SEF154Z
CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant.

P [Replace malfunctioning heated oxygen sensor 2 (rear).
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DTC P0139 (BANK 1), P0159 (BANK 2) HO2S2 (REAR) (RESPONSE
MONITORING)

Diagnostic Procedure (Cont'd)

CHECK HEATED OXYGEN SENSOR 2 (REAR) SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-17.
. Check the following.
Continuity between joint connector terminal 1 and ground
Joint connector
(Refer to EL-377, “HARNESS LAYOUT".)
Continuity should exist.

® @ WNPF |

4. Also check harness for short to power.
5. Then reconnect joint connector-17.
OK or NG
OK p» (GO TO 10.
NG P |Repair open circuit or short to power in harness or connectors.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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DTC P0140 (BANK 1), P0160 (BANK 2) HO2S2 (REAR) (HIGH VOLTAGE)

Component Description

Heater pad /Holder
A= N

. ALY ARRRRRAY, K\‘\\\\ A\
=S )

2

—\'——'-V?’——/////{llllﬂﬂu

Zirconia tube

SEF327R

Specification data are reference values.

Component Description
NFEC0724

The heated oxygen sensor 2 (rear), after three way catalyst
(Manifold), monitors the oxygen level in the exhaust gas on each
bank.

Even if switching characteristics of the heated oxygen sensor 1
(front) are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the heated oxygen sensor 2 (rear).

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the heated oxygen sensor 2 (rear) is not
used for engine control operation.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0725

MONITOR ITEM CONDITION SPECIFICATION
HO2S2 (B1)
HO2S2 (B2) 0-0.3V « - Approx. 0.6 - 1.0V
HO2S2 MNTR e Engine: After warming up Revving engine from idle up to
(B1) S LEAN RICH
HO2S2 MNTR -
(B2)
On Board Diagnosis Logic
OK NG The heated oxygen sensor 2 (rear) has a much longer switching
—_— time between rich and lean than the heated oxygen sensor 1
14V - - - -mmmmmm o oo oo oo (front). The oxygen storage capacity before the three way catalyst
(Manifold) causes the longer switching time. To judge the malfunc-
Y tions of heated oxygen sensor 2 (rear), ECM monitors whether the
voltage is unusually high during the various driving condition such
/\/\/ as fuel-cut.
ov Malfunction is detected when an excessively high voltage from the
sensor is sent to ECM.
SEF305UA
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DTC P0140 (BANK 1), P0160 (BANK 2) HO2S2 (REAR) (HIGH VOLTAGE)

Possible Cause

DATA MONITOR

MONITOR NO DTC

ENG SPEED XXX rpm
COOLANTEMP/S XXX °'C

VHCL SPEED SE XXX km/h
B/FUEL SCHDL XXX msec

SEF189Y

| Ecm |o[connecToR||
72 71

W
3
2.\‘":,,?
H /2:5
0" ‘6
72: Bank 1

71: Bank 2
D O

SEF312XA

Possible Cause

® Harness or connectors
(The sensor circuit is open or shorted.)

e Heated oxygen sensor 2 (rear)

NFEC0727

DTC Confirmation Procedure
CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

® WITH CONSULT-II NFECO726501

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT-II.

2) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

3) Stop vehicle with engine running.
4) Let engine idle for 1 minute.
5) Maintain the following conditions for at least 5 consecutive

NFEC0728

seconds.
ENG SPEED 1,300 - 3,100 rpm
VHCL SPEED SE 64 - 130 km/h (40 - 80 MPH)
B/FUEL SCHDL 0.5 - 6.4 msec
COOLAN TEMP/S 70 - 100°C (158 - 212°F)
Selector lever Suitable position

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-250.

Overall Function Check
NFEC0729

Use this procedure to check the overall function of the heated oxy-
gen sensor 2 (rear) circuit. During this check, a 1st trip DTC might
not be confirmed.

@ WITH GST NFEC0729S01

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminal 72 (HO2S2 bank
1 signal) or 71 (HO2S2 bank 2 signal) and engine ground.
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DTC P0140 (BANK 1), P0160 (BANK 2) HO2S2 (REAR) (HIGH VOLTAGE)
Overall Function Check (Cont'd)

4) Check the voltage when racing up to 4,000 rpm under no load

at least 10 times.
(Depress and release accelerator pedal as soon as possible.)
The voltage should be below 1.4V during this procedure.

5) If NG, go to “Diagnostic Procedure”, EC-250.
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DTC P0140 (BANK 1), P0160 (BANK 2) HO2S2 (REAR) (HIGH VOLTAGE)

Wiring Diagram

Wiring Diagram

BANK 1 =NFEC0730
NFEC0730S01
EC-0252B1-01
IGNITION SWITCH
ON OR START W : DETECTABLE LINE FOR DTC
I s s - NON-DETECTABLE LINE FOR DTC
8'71(3))CK REFER TO EL-POWER.
T3
1
RIY
@
[12]
(F29)
. D
RIY
[5]
HEATED
OXYGEN
SENSOR 2
fREAm
BANK 1)
3 I
P/B W B
4 ____1
| |
| |
If _——— -
i
JOINT
CONNECTOR-17
P/B W
51 [72] 1
O2HRR 02SRRA B B
ECM B —I l
F48) M A1
F42 F41
REFER TO THE FOLLOWING.
T[2]3]4]5l==l6]7[8]9]i0 /21N .i?ﬁ..
W4 Fod Fa7
11 ]2 1814|1516 17]18 qg “FUSE BLOCK-
JUNCGTION BOX (J/B)

3
=

=
=

1]2[3[4]5]6[7[8]0]10
[11]12]13[14]15]16[17]18]19]

=
S

NBBE

B

o[e1[22]23]24 25 26 27]e8]20] [49150]51]52]53]54]55]56]57]

B

58]59]60]61[62]6364]65[66]67
30]a0]41[42[a3]aa45 46 ]47]48 @@

1

~

=

Fa8
H.s.

77]78[79]80[81[62[83]84]85[86
[67]88]89s0]o1]e2]93]94]95]

MEC300D
ECM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
72 w SENSOR 2 (REAR) (BANK 1) [WARM-UP CONDITION 0 - APPROX. 1.0V
SEF657XE
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DTC P0140 (BANK 1), P0160 (BANK 2) HO2S2 (REAR) (HIGH VOLTAGE)

Wiring Diagram (Cont’d)

NFEC0730502
IGNITION SWITCH
ON OR START mmmmm : DETECTABLE LINE FOR DTC
! FUSE s - NON-DETECTABLE LINE FOR DTC
15A |BLOCK | REFER TO EL-POWER.
(8] |W/B)
T3
RIY
RIY
l_lj M4
Faa
n G
RIY
3
HEATED
OXYGEN
SENSOR 2
REAR)
BANK 2)
Fo7
[2] L] [4]
RIL w B
| |
| |
< ._r'
ECTOR-17
RIL w
2 71 1
O2HRL 02SRL B
ECM B l
F48) W 1
Fa2 Fai
2 REFER TO THE FOLLOWING.
1]2[3]4][5l==]6]7[8]9]0 7311 <
W46 Fo7 F47 ) .
tle]afulsle|r]e|w @B ey FUSE BLOCK
JUNCTION BOX (J/B)
I
0t 12| [ T2]3[4]5]6]7]8]2]10 58]50[60]61]62]63]64]65]66]67] |19 [ 110
103 104 w 5 6 ) A S R ) @@ it [ 1ne
105|106 | [20]21]22[23]2a] 25 26]27]28]29 w 77[78[7s[s0[81[s2e3ea[ea[s6] |11 |14 || "Gy | MIKH
07108 [87]88]es[so[o1]02[e3[s4]95]  [+i5 [rie
| I

MEC301D
E(A:MTTIEEMNALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
7 W |SENSOR 2 (REAR) (BANK 2)| WARM-UP CONDITION 0 - APPROX. 1.0V
SEF658XE
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DTC P0140 (BANK 1), P0160 (BANK 2) HO2S2 (REAR) (HIGH VOLTAGE)

Diagnostic Procedure

Diagnostic Procedure

NFEC0731

1 INSPECTION START

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground
/” wo (| (|
YR

\\

o)
Qil filler cap

N

3. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S82 (rear) harness
protector color

HO2S2 (rear) (bank 1): White
HO282 (rear) (bank 2): Red

4. Disconnect corresponding heated oxygen sensor 2 (rear) harness connector.

©) \ \\\—=z
Heated oxygen // Heated oxygen V y

~
sensor 2 (rear) (bank 2) sensor 2 (rear) (bank 1)

hamess connector (& narness connector ”

5. Disconnect ECM harness connector.

SEF255X

SEF154Z

SEF467WB

> |Go TO 2.
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DTC P0140 (BANK 1), P0160 (BANK 2) HO2S2 (REAR) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

2 CHECK HEATED OXYGEN SENSOR 2 (REAR) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal and HO2S2 (rear) terminal as follows.

Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P0140 72 1 1
P0O160 71 1 2
MTBL0497
Continuity should exist.
2. Check harness continuity between ECM terminal or HO2S2 (rear) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM or Sensor Ground
P0140 720r1 Ground 1
P0160 710r1 Ground 2
MTBL0498
Continuity should not exist.
3. Also check harness for short to power.
OK or NG
OK p» (GO TO 3.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK HEATED OXYGEN SENSOR 2 (REAR) GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between HO2S2 (rear) terminal 4 and engine ground.
Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to power.

OK or NG

oK » |GOTOa4.

NG >

Repair open circuit or short to power in harness or connectors.

4 CHECK HEATED OXYGEN SENSOR 2 (REAR) CONNECTORS FOR WATER

Check heated oxygen sensor 2 (rear) connector and harness connector for water.
Water should not exist.

OK or NG
OK (With CONSULT-I)  p |GO TO 5.
OK (Without CONSULT- p GO TO 6.
1))
NG P |Repair or replace harness or connectors.
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DTC P0140 (BANK 1), P0160 (BANK 2) HO2S2 (REAR) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

5 CHECK HEATED OXYGEN SENSOR 2 (REAR)
(@ with CONSULT-II
1. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.
2. Stop vehicle with engine running.
3. Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select “HO2S2 (B1)/(B2)” as the monitor item with CONSULT-
Il
4. Check “HO2S2 (B1)/(B2)" at idle speed when adjusting “FUEL INJECTION” to +25%.
(Reference data)
[ee]
&
pommmmmm—————— ~
! L The voltage should be above
3 - " | 0.56V at least one time.
B The voltage should be below
...................... o e e ha e 0.54V at least one time.
o
SEF066Y

“HO2S2 (B1)/(B2)” should be above 0.56V at least once when the “FUEL INJECTION” is +25%.

“HO2S2 (B1)/(B2)" should be below 0.54V at least once when the “FUEL INJECTION”" is —25%.

CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG
OK p (GO TOO.
NG p» |GOTOS.
6 CHECK HEATED OXYGEN SENSOR 2 (REAR)-I

®

w N

Without CONSULT-II

. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.

. Stop vehicle with engine running.

. Set voltmeter probes between ECM terminal 72 (HO2S2 bank 1 signal) or 71 (HO2S2 bank 2 signal) and engine
ground.

Check the voltage when revving up to 4,000 rpm under no load at least 10 times.

(Depress and release accelerator pedal as soon as possible.)

[ Ecm  |o[connecTor]| . fé\H
P 75 s The voltage should be above 0.56V at least once
2t during this procedure.

72: Bank 1
71: Bank 2 D O

= SEF313XB

OK or NG

OK

NG

EC-252




DTC P0140 (BANK 1), P0160 (BANK 2) HO2S2 (REAR) (HIGH VOLTAGE)

Diagnostic Procedure (Cont'd)

7 CHECK HEATED OXYGEN SENSOR 2 (REAR)-II

Idle vehicle for 10 minutes, then check voltage between the same terminals as in Test No. 6; or check voltage when coast-
ing from 80 km/h (50 MPH) in 3rd gear position (M/T), “D” position with “OD” OFF (A/T).

The voltage should go below 0.54V at least once during this procedure.

CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

OK or NG

OK p |GOTOO.

NG » |GoTOS.

8 REPLACE HEATED OXYGEN SENSOR 2 (REAR)

1. Stop vehicle and turn ignition switch “OFF".
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO2S2 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red
SEF154Z
CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant.

P |Replace malfunctioning heated oxygen sensor 2 (rear).

CHECK HEATED OXYGEN SENSOR 2 (REAR) SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-17.
. Check the following.
Continuity between joint connector terminal 1 and ground
Joint connector
(Refer to FL-377, “HARNESS LAYOUT".)
Continuity should exist.

® @ WNPF |

4. Also check harness for short to power.
5. Then reconnect joint connector-17.
OK or NG
OK p» (GO TO 10.
NG P |Repair open circuit or short to power in harness or connectors.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END

EC-253



DTC P0141 (BANK 1), PO161 (BANK 2) HO2S2 HEATER (REAR)

Description

Description

NFEC0732

SYSTEM DESCRIPTION

NFEC0732501

Sensor Input Signal to ECM ECM function Actuator

Crankshaft position sensor (POS) Heated oxygen sensor | Heated oxygen sensor

2 heater (rear) control |2 heater (rear)

Engine speed

Crankshaft position sensor (REF)

The ECM performs ON/OFF control of the heated oxygen sensor 2 heater (rear) corresponding to the engine
speed.

OPERATION I
Engine speed rpm Heated oxygen sensor 2 heater (rear)
Above 3,600 OFF
Below 3,600 ON
CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0733

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

e [gnition switch: ON (Engine stopped)
HO2S2 HTR (B1) ® Engine is running above 3,600 rpm.

HO2S2 HTR (B2)

OFF

e Engine is running below 3,600 rpm after driving for 2 minutes at a

speed of 70 km/h (43 MPH) or more. ON

On Board Diagnosis Logic .
Malfunction is detected when the current amperage in the heated
oxygen sensor 2 heater (rear) circuit is out of the normal range.
[An improper voltage drop signal is sent to ECM through the heated
oxygen sensor 2 heater (rear).]

Possible Cause

® Harness or connectors
[The heated oxygen sensor 2 heater (rear) circuit is open or
shorted.]

e Heated oxygen sensor 2 heater (rear)

NFEC0735
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DTC P0141 (BANK 1), PO161 (BANK 2) HO2S2 HEATER (REAR)

DTC Confirmation Procedure

DTC Confirmation Procedure

DATA MONITOR NFEC0736

MONITOR | NO DTC NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is between 10.5V and 16V at idle.

@ WITH CONSULT-II NFEC0736501

ENG SPEED XXX rpm

serossy] 1) Turnignition switch “ON” and select “DATA MONITOR” mode

with CONSULT-II.
2) Start engine.

3) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

4) Stop vehicle and let engine idle for at least 6 seconds.
5) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,

& WITH GST
1) Start engine.

2) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

3) Stop vehicle and let engine idle for at least 6 seconds.

4) Turn ignition switch “OFF” and wait at least 10 seconds.

5) Start engine.

6) Drive vehicle at a speed of more than 70 km/h (43 MPH) for 2
consecutive minutes.

7) Stop vehicle and let engine idle for at least 6 seconds.

8) Select “MODE 3” with GST.

9) If DTC is detected, go to “Diagnostic Procedure”, EC-258.

e \When using GST, “DTC Confirmation Procedure” should
be performed twice as much as when using CONSULT-II
because GST cannot display MODE 7 (1st trip DTC) con-
cerning this diagnosis. Therefore, using CONSULT-II is
recommended.

NFEC0736502
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DTC P0141 (BANK 1), PO161 (BANK 2) HO2S2 HEATER (REAR)

Wiring Diagram

Wiring Diagram
BANK 1

IGNITION SWITCH

|
15a |EUSEC  |REFERTO EL-POWER.
5] |UB)

TaL

RIY

HEATED
OXYGEN
SENSOR 2
(REAR)(BANK 1)
2] [ [
P/B W B
Jo__ B
| |
| |
S I —

OINT
ONNECTOR-17

P/B

w

O2HRR 0O2SRR

NFEC0737

NFEC0737501

EC-O2H2B1-01

ON OR START s : DETECTABLE LINE FOR DTC
:NON-DETECTABLE LINE FOR DTC

NA

1[2]3]4]51=[6]7]8]9]i0 7211\ <3
M46 F24 F47
qg

11 [12] 18] a1 ]16]17 ]

1[2][3[4]5]6]7]8] 9]0 58]50[60[61]62]63[64]65]66]67
w 3o[a0[a1[a2[a3[aa]45[46]47[48 Eﬂ@
20[21[22]23]24]25]26]2728]29 Eﬂﬁi 77]78]79]80[e1[62]83[B4[85]66
[87]e8[89]eo o1 e2[e3[e4]es]
I

=
53

=]
8
=
=

=
K
=3
=
=

NEBRE

F48
|4

=

REFER TO THE FOLLOWING.

-FUSE BLOCK-
JUNCTION BOX (J/B)

MEC302D
ECMTERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/QUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
IGN ON
HEATED OXYGEN ENGINE RUNNING ABOVE 3,600 RPM BATTERY VOLTAGE
5 P/B SENSOR 2 HEATER ENGINE RUNNING BELOW 3,600 RPM
(REAR) (BANK 1) AFTER DRIVING FOR 2 MINITES AT A SPEED OF 70 KM/H 0-1.0v
(43 MPH) OR MORE
SEF659XE
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DTC P0141 (BANK 1), PO161 (BANK 2) HO2S2 HEATER (REAR)

Wiring Diagram (Cont’d)

BANK 2 NFEC0737502
EC-0O2H2B2-01
IGNITION SWITCH
ON OR START e : DETECTABLE LINE FOR DTC
I cuse s : NON-DETECTABLE LINE FOR DTC
15A |BLOCK |REFERTO EL-POWER.
5] |0B)
(D)
TaL
RIY
RIY
e @
D
RIY
RIY
[3]
HEATED
OXYGEN
SENSOR 2
(REAR)(BANK 2)
(GD)
3 N
RIL w B
e ___ B
| |
| |
S I :o—r|
OINT
NNECTOR-17
RIL w
e | 1
O2HRL 02SRL B
ECM B J_
F9) L 1
Faz Fai
REFER TO THE FOLLOWING.
1T2]3[4lsl==l6]7]8]ol0 /211 K3 &
.M46 F27 F47 - - -
nleleluls]e[v]e|w GWB)e Gy UL -FUSE BLOCK
JUNCTION BOX (/B)
I
01 102

&8
=

4]5]6[7]8]9[10
.........

K
8

=
S8

2

58]59]60]61]62]63[64]65]66]67
3o[a0[a1[a2[a3[aa]a5[46]47]48 @@......I

oo1[22]23] 24 a5 2627 [ee]ee] 149150061]52]53[54]55]56157] [77]7s[70]e0l1]e2]e3]c4]e5]e6
[67]88]es[90[s1]e2[93]e4]es]
| I |

=[=[==
ofmn
<a
==
[

MEC303D
(E:(IiM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
IGN ON
HEATED OXYGEN ENGINE RUNNING ABOVE 3,600 RPM BATTERY VOLTAGE
4 RIL  [SENSOR 2 HEATER ENGINE RUNNING BELOW 3,600 RPM
(REAR) (BANK 2) AFTER DRIVING FOR 2 MINITES AT A SPEED OF 70 KM/H 0-1.0vV
(43 MPH) OR MORE
SEF660XE
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DTC P0141 (BANK 1), PO161 (BANK 2) HO2S2 HEATER (REAR)

Diagnostic Procedure

Diagnostic Procedure

NFEC0738

1 CHECK HEATED OXYGEN SENSOR 2 (REAR) POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S82 (rear) harness
protector color

HO2S2 (rear) (bank 1): White
HO282 (rear) (bank 2): Red

SEF154Z
3. Disconnect corresponding heated oxygen sensor 2 (rear) harness connector.
© \\\—=
Heated oxygen ///Heated \oxygen V /
sensor 2 (rear) (bank 2) sensor 2 (rear) (bank 1)
harness CO””““’%@ harness connector
SEF467WB
4. Turn ignition switch “ON”".
5. Check voltage between HO2S2 (rear) terminal 3 and ground.
Voltage: Battery voltage
SEF314X
OK or NG
OK p» (GO TO 3.
NG p» (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

® Fuse block (J/B) connector M19

e 15A fuse

e Harness for open or short between heated oxygen sensor 2 (rear) and fuse

P |Repair harness or connectors.
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DTC P0141 (BANK 1), PO161 (BANK 2) HO2S2 HEATER (REAR)

Diagnostic Procedure (Cont'd)

CHECK HEATED OXYGEN SENSOR 2 (REAR) OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.

Disconnect ECM harness connector.

Check harness continuity between ECM terminal and HO2S2 (rear) terminal as follows.
Refer to Wiring Diagram.

WP w

Terminals
DTC Bank
ECM Sensor

PO141 5 2 1
PO161 4 2 2

MTBLO0499
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG

oK » |GOTO 4.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK HEATED OXYGEN SENSOR 2 HEATER (REAR)

Check the resistance between HO2S2 (rear) terminals as follows.

A€ A€ A€

‘iA \; i:: D Terminal No. Resistance
3[4/ ———{ [ 2 and 3 2.3 - 4.3Q at 25°C (77°F)
4 Tand 2, 3, 4 © O

4 and 1, 2, 3 (Continuity should not exist.)

= o=

o

o

SEF315X
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TO 6.

NG » |GOTOS.

5 REPLACE HEATED OXYGEN SENSOR 2 (REAR)

Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO2S2 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red
SEF154Z
CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant.

P |Replace malfunctioning heated oxygen sensor 2 (rear).
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DTC P0141 (BANK 1), PO161 (BANK 2) HO2S2 HEATER (REAR)

Diagnostic Procedure (Cont'd)

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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DTC P0171 (BANK 1), PO174 (BANK 2) FUEL INJECTION SYSTEM FUNCTION

(LEAN)

On Board Diagnosis Logic

On Board Diagnosis Logic I

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual
mixture ratio can be brought closely to the theoretical mixture ratio
based on the mixture ratio feedback signal from the heated oxygen
sensor 1 (front). The ECM calculates the necessary compensation
to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large
(The actual mixture ratio is too lean.), the ECM judges the condi-
tion as the fuel injection system malfunction and light up the Ml (2
trip detection logic).

Sensor Input Signal to ECM ECM function Actuator
Density of oxygen in exhaust gas Fuel injection con- | .
Heated oxygen sensor 1 (front) (Mixture ratio feedback signal) trol Injectors

WORK SUPPORT

SELF-LEARNING CONT | B1
100%

B2
100%

CLEAR

SEF652Y

Malfunction is detected when fuel injection system does not oper-
ate properly, the amount of mixture ratio compensation is too large.
(The mixture ratio is too lean.)

Possible Cause

Intake air leaks

Heated oxygen sensor 1 (front)
Injectors

Exhaust gas leaks

Incorrect fuel pressure

Lack of fuel

Mass air flow sensor

NFEC0740

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

® WITH CONSULT-II I

1) Start engine and warm it up to normal operating temperature.

2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Turn ignition switch “ON” and select “SELF-LEARNING CONT”
in “WORK SUPPORT” mode with CONSULT-II.

4) Clear the self-learning control coefficient by touching “CLEAR”.

5) Select “DATA MONITOR” mode with CONSULT-II.

6) Start engine again and let it idle for at least 10 minutes.
The 1st trip DTC P0171 or P0174 should be detected at this
stage, if a_malfunction exists. If so, go to “Diagnostic
Procedure”, .

7) |If it is difficult to start engine at step 6, the fuel injection sys-
tem has a malfunction, too.

8) Crank engine while depressing accelerator pedal. If engine
starts, go to “Diagnostic Procedure”, EC-265. If engine does
not start, check exhaust and intake air leak visually.

NFEC0741
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DTC P0171 (BANK 1), PO174 (BANK 2) FUEL INJECTION SYSTEM FUNCTION

DTC Confirmation Procedure (Cont'd)

(LEAN)

Mass air plow sensor -
harness connector

SEC139C

& WITH GST

1)
2)
3)
4)
5)
6)
7
8)
9)

10)

NFEC0741S02

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 10 seconds.
Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness con-
nector.

Select “MODE 7” with GST. Make sure 1st trip DTC P0100 is
detected.

Select “MODE 4” with GST and erase the 1st trip DTC P0100.
Start engine again and let it idle for at least 10 minutes.
Select “MODE 7” with GST. The 1st trip DTC P0171 or P0174
should pe dete(;ted at this sta%eE if a malfunction exists. If so,
go to “Diagnostic Procedure”, !

If it is difficult to start engine at step 7, the fuel injection sys-
tem has a malfunction.

Crank engine while depressing accelerator pedal. If engine
starts, go to “Diagnostic Procedure”, . If engine does
not start, check exhaust and intake air leak visually.
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DTC P0171 (BANK 1), PO174 (BANK 2) FUEL INJECTION SYSTEM FUNCTION

(LEAN)

Wiring Diagram

Wiring Diagram

NFEC0742

NFEC0742S01

BANK 1
EC-FUELRH-01
ngH—Igg SS'I\!/\-I\IIEK'WQH . DETECTABLE LINE FOR DTC
- NON-DETECTABLE LINE FOR DTC
FUSE
BLOCK REFER TO EL-POWER.
)
RIY
[2]
HEATED
OXYGEN
SENSOR 1
(FRONT)
(BANK 1)
()
JH]
W
<l A
| I
| I
' I
| I
INJECTOR | I JOINT
- | CONNECTOR-18
o I I
| | |I_—|2J Ll_lli]
| | B
| I
| I
| I
| I
& |
______ o
‘l_l_j- |
LW : |
| <1-e
LW OR/L w
[102] [3] [63] B BI Bl
INJ#5 O2HFR 02SFR 1 _I
ECM [} l
(GD) XL L
(GD) ED
REFER TO THE FOLLOWING.
1]2]3]4]5[=]6]7][8]9]10 - '4
3 . -
1 2 [ 18115 [ 16 [ 7 18 “!E% FUSE BLOCK

zj =1
|1|1|1|1|1|1|2|2|2|2|2|2| ’*
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2

0

=

0!

8

1
1
1
1
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2
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DTC P0171 (BANK 1), P0174 (BANK 2) FUEL INJECTION SYSTEM FUNCTION
(LEAN)

Wiring Diagram (Cont’d)
BANK 2

NFEC0742S02

EC-FUELLH-01
IGNITION SWITCH

ON OR START mm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

9 FUSE
REFER TO EL-POWER.
10A 15A (Efbg)CK
I e
R RIY
R RIY
&
R RIY
RIY
[2]
HEATED
OXYGEN
SENSOR 1
(FRONT)
(BANK 2)
® °
[3] L]
RIL w
<1
' |
| |
' |
| |
I |
|
INJECTOR INJECTOR | : JOINT
NO2 NO4 | CONNECTOR-17
| l
' [1] L]
| I I—rl
| | B
| |
I |
| |
| |
l |
4~
gl I
RW RIL PU/R RIL w
103 107 104 [2] [62] B B
INJ#2 INJ#4 INJ#6 O2HFL 02SFL 1 _I
ECM o l
—L— . .

REFER TO THE FOLLOWING.
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GIN®E® . . E -FUSE BLOCK-
1112181415161 ]1s W = CID = &2 O

JUNGTION BOX (J/8)
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DTC P0171 (BANK 1), P0174 (BANK 2) FUEL INJECTION SYSTEM FUNCTION
(LEAN)

Diagnostic Procedure

Diagnostic Procedure

NFEC0743

1 CHECK EXHAUST AIR LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust air leak before three way catalyst (Manifold).

SEF099P
OK or NG
OK p (GO TO 2.
NG P |Repair or replace.
2 CHECK FOR INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.
OK or NG
OK p» (GO TO 3.
NG p [Repair or replace.
3 CHECK HEATED OXYGEN SENSOR 1 (FRONT) CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch “OFF".
2. Disconnect corresponding heated oxygen sensor 1 (front) harness connector.
3. Disconnect ECM harness connector.
4. Check harness continuity between ECM terminal and HO2S1 (front) terminal as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM Sensor
PO171 63 1 1
PO174 62 1 2
MTBLO0500
Continuity should exist.
5. Check harness continuity between ECM terminal or HO2S1 (front) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM or Sensor Ground
PO172 630r 1 Ground 1
P0175 62 or 1 Ground 2
MTBL0501

Continuity should not exist.
6. Also check harness for short to power.

OK or NG

OK p (GO TO 4.

NG P [Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0171 (BANK 1), P0174 (BANK 2) FUEL INJECTION SYSTEM FUNCTION
(LEAN)

Diagnostic Procedure (Cont'd)

4 CHECK FUEL PRESSURE

1. Release fuel pressure to zero. Refer to EC-36.
2. Install fuel pressure gauge and check fuel pressure. Refer to EC-37.
At idling:
When fuel pressure regulator valve vacuum hose is connected.
235 kPa (2.35 bar, 2.4 kg/cm 2, 34 psi)
When fuel pressure regulator valve vacuum hose is disconnected.
294 kPa (2.94 bar, 3.0 kg/cm 2, 43 psi)

OK or NG

OK p (GO TO 6.

NG » |GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

e Fuel pump and circuit (Refer to EC-533))

Fuel pressure regulator (Refer to EC-37.)

Fuel lines (Refer to MA-20, “Checking Fuel Lines”.)
Fuel filter for clogging

P |Repair or replace.

6 CHECK MASS AIR FLOW SENSOR

With CONSULT-II

1. Install all removed parts.

2. Check “MASS AIR FLOW" in “DATA MONITOR” mode with CONSULT-II.
2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm

With GST
1.

Install all removed parts.

2. Check mass air flow sensor signal in MODE 1 with GST.
2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm

OK or NG
OK p» |GOTO7.
NG P | Check connectors for rusted terminals or loose connections in the mass air flow sensor
circuit or engine grounds. Refer to
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DTC P0171 (BANK 1), P0174 (BANK 2) FUEL INJECTION SYSTEM FUNCTION
(LEAN)

Diagnostic Procedure (Cont'd)

7 CHECK FUNCTION OF INJECTORS

With CONSULT-I
1. Start engine.
2. Perform “POWER BALANCE” in “ACTIVE TEST” mode with CONSULT-II.

ACTIVE TEST
POWER BALANCE |
MONITOR
ENG SPEED | XXX rpm
MAS AIF SE-B1 | XXXV
IACV-AACV | XXX step

SEF070Y
3. Make sure that each circuit produces a momentary engine speed drop.

® Without CONSULT-II
1. Start engine.
2. Listen to each injector operating sound.

@& & &,

At idle

Suitable tool

MEC703B
Clicking noise should be heard.

OK or NG

OK p» (GO TO 8.

NG P |Perform trouble diagnosis for “lINJECTORS”, EC-523.
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DTC P0171 (BANK 1), P0174 (BANK 2) FUEL INJECTION SYSTEM FUNCTION
(LEAN)

Diagnostic Procedure (Cont'd)

CHECK INJECTOR

Confirm that the engine is cooled down and there are no fire hazards near the vehicle.

Turn ignition switch “OFF”.

Disconnect injector harness connectors on bank 2 (for DTC P0171), bank 1 (for DTC P0174).

Remove injector gallery assembly. Refer to

Keep fuel hose and all injectors connected to injector gallery.

The injector harness connectors on bank 1 (for DTC P0171), bank 2 (for DTC P0174) should remain connected.
Disconnect all ignition coil harness connectors.

Prepare pans or saucers under each injector.

7. Crank engine for about 3 seconds. Make sure that fuel sprays out from injectors.

o\ Bl s

oo

SEF595Q
Fuel should be sprayed evenly for each injector.
OK or NG
OK p |GOTOO.
NG P |Replace injectors from which fuel does not spray out. Always replace O-ring with new
ones.

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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DTC P0172 (BANK 1), PO175 (BANK 2) FUEL INJECTION SYSTEM FUNCTION

(RICH)

On Board Diagnosis Logic

On Board Diagnosis Logic o

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual
mixture ratio can be brought closely to the theoretical mixture ratio
based on the mixture ratio feedback signal from the heated oxygen
sensor 1 (front). The ECM calculates the necessary compensation
to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large
(The actual mixture ratio is too rich.), the ECM judges the condi-
tion as the fuel injection system malfunction and light up the Ml (2
trip detection logic).

Sensor Input Signal to ECM ECM function Actuator
Density of oxygen in exhaust gas Fuel injection .
Heated oxygen sensor 1 (front) (Mixture ratio feedback signal) control Injectors

WORK SUPPORT

SELF-LEARNING CONT | B1
100%

B2
100%

CLEAR

SEF652Y

Malfunction is detected when fuel injection system does not oper-
ate properly, the amount of mixture ratio compensation is too large.
(The mixture ratio is too rich.)

Possible Cause

e Heated oxygen sensor 1 (front)
® Injectors

e [Exhaust gas leaks

[

[ J

NFEC0745

Incorrect fuel pressure
Mass air flow sensor

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

® WITH CONSULT-II I
1) Start engine and warm it up to normal operating temperature.
2) Turn ignition switch “OFF” and wait at least 10 seconds.

3) Turn ignition switch “ON” and select “SELF-LEARNING CONT”
in “WORK SUPPORT” mode with CONSULT-II.

4) Clear the self-learning control coefficient by touching “CLEAR”.

5) Select “DATA MONITOR” mode with CONSULT-II.

6) Start engine again and let it idle for at least 10 minutes.
The 1st trip DTC P0172, P0O175 should be detected at this
stage, if a_malfunction exists. If so, go to “Diagnostic
Procedure”, .

7) |If it is difficult to start engine at step 6, the fuel injection sys-
tem has a malfunction, too.

8) Crank engine while depressing accelerator pedal.
If engine starts, go to “Diagnostic Procedure”, [EC-273. If
engine does not start, remove ignition plugs and check for
fouling, etc.

EC-269
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DTC P0172 (BANK 1), PO175 (BANK 2) FUEL INJECTION SYSTEM FUNCTION

DTC Confirmation Procedure (Cont'd)

(RICH)

Mass air plow sensor -
harness connector

SEC139C

& WITH GST

1)
2)
3)
4)
5)
6)
7
8)
9)

10)

NFEC0746S02

Start engine and warm it up to normal operating temperature.
Turn ignition switch “OFF” and wait at least 10 seconds.
Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 5 seconds at idle speed.
Stop engine and reconnect mass air flow sensor harness con-
nector.

Select “MODE 7” with GST. Make sure 1st trip DTC P0100 is
detected.

Select “MODE 4” with GST and erase the 1st trip DTC P0100.
Start engine again and let it idle for at least 10 minutes.
Select “MODE 7” with GST. The 1st trip DTC P0172 or P0175
should pe dete(;ted at this sta%eE if a malfunction exists. If so,
go to “Diagnostic Procedure”, !

If it is difficult to start engine at step 7, the fuel injection sys-
tem has a malfunction.

Crank engine while depressing accelerator pedal.

If engine starts, go to “Diagnostic Procedure”, EC-273. If
engine does not start, check exhaust and intake air leak visu-
ally.
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DTC P0172 (BANK 1), PO175 (BANK 2) FUEL INJECTION SYSTEM FUNCTION

(RICH)

Wiring Diagram

Wiring Diagram

NFEC0747

NFEC0747S01

BANK 1
EC-FUELRH-01
ngH—Igg SS'I\!/\-I\IIEK'WQH . DETECTABLE LINE FOR DTC
- NON-DETECTABLE LINE FOR DTC
FUSE
BLOCK REFER TO EL-POWER.
)
RIY
[2]
HEATED
OXYGEN
SENSOR 1
(FRONT)
(BANK 1)
()
JH]
W
<l A
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| I
' I
| I
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o I I
| | |I_—|2J Ll_lli]
| | B
| I
| I
| I
| I
& |
______ o
‘l_l_j- |
LW : |
| <1-e
LW OR/L w
[102] [3] [63] B BI Bl
INJ#5 O2HFR 02SFR 1 _I
ECM [} l
(GD) XL L
(GD) ED
REFER TO THE FOLLOWING.
1]2]3]4]5[=]6]7][8]9]10 - '4
3 . -
1 2 [ 18115 [ 16 [ 7 18 “!E% FUSE BLOCK
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DTC P0172 (BANK 1), P0175 (BANK 2) FUEL INJECTION SYSTEM FUNCTION
(RICH)

Wiring Diagram (Cont’d)
BANK 2

NFEC0747S02

EC-FUELLH-01
IGNITION SWITCH

ON OR START mm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

9 FUSE
REFER TO EL-POWER.
10A 15A (Efbg)CK
I e
R RIY
R RIY
&
R RIY
RIY
[2]
HEATED
OXYGEN
SENSOR 1
(FRONT)
(BANK 2)
® °
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RIL w
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' |
| |
' |
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INJECTOR INJECTOR | : JOINT
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DTC P0172 (BANK 1), P0175 (BANK 2) FUEL INJECTION SYSTEM FUNCTION
(RICH)

Diagnostic Procedure

Diagnostic Procedure

NFEC0748

1 CHECK EXHAUST AIR LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust air leak before three way catalyst (Manifold).

SEF099P
OK or NG
OK p (GO TO 2.
NG P |Repair or replace.
2 CHECK FOR INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.
OK or NG
OK p» (GO TO 3.
NG P |Repair or replace.
3 CHECK HEATED OXYGEN SENSOR 1 (FRONT) CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch “OFF".
2. Disconnect corresponding heated oxygen sensor 1 (front) harness connector.
3. Disconnect ECM harness connector.
4. Check harness continuity between ECM terminal and HO2S1 (front) terminal as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM Sensor
PO172 63 1 1
P0175 62 1 2
MTBLO0502
Continuity should exist.
5. Check harness continuity between ECM terminal or HO2S1 (front) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
DTC Bank
ECM or Sensor Ground
PO172 630r 1 Ground 1
P0175 62 or 1 Ground 2
MTBL0503

Continuity should not exist.
6. Also check harness for short to power.

OK or NG

OK p (GO TO 4.

NG P [Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0172 (BANK 1), P0175 (BANK 2) FUEL INJECTION SYSTEM FUNCTION
(RICH)

Diagnostic Procedure (Cont'd)

4 CHECK FUEL PRESSURE

1. Release fuel pressure to zero. Refer to EC-36.
2. Install fuel pressure gauge and check fuel pressure. Refer to EC-37.
At idling:
When fuel pressure regulator valve vacuum hose is connected.
235 kPa (2.34 bar, 2.4 kg/cm 2, 34 psi)
When fuel pressure regulator valve vacuum hose is disconnected.
294 kPa (2.94 bar, 3.0 kg/cm 2, 43 psi)

OK or NG

OK p (GO TO 6.

NG » |GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.
e Fuel pump and circuit (Refer to EC-533))
e Fuel pressure regulator (Refer to EC-37.)

P |Repair or replace.

6 CHECK MASS AIR FLOW SENSOR

With CONSULT-I

1. Install all removed parts.

2. Check “MASS AIR FLOW" in “DATA MONITOR” mode with CONSULT-II.
2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm

With GST

1. Install all removed parts.

2. Check mass air flow sensor signal in MODE 1 with GST.
2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm

OK or NG
OK p |GOTO7.
NG P [Check connectors for rusted terminals or loose connections in the mass air flow sensor
circuit or engine grounds. Refer to EC-1234.
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DTC P0172 (BANK 1), P0175 (BANK 2) FUEL INJECTION SYSTEM FUNCTION
(RICH)

Diagnostic Procedure (Cont'd)

7 CHECK FUNCTION OF INJECTORS

With CONSULT-I
1. Start engine.
2. Perform “POWER BALANCE” in “ACTIVE TEST” mode with CONSULT-II.

ACTIVE TEST
POWER BALANCE |
MONITOR
ENG SPEED | XXX rpm
MAS AIF SE-B1 | XXXV
IACV-AACV | XXX step

SEF070Y
3. Make sure that each circuit produces a momentary engine speed drop.
® Without CONSULT-II
1. Start engine.
2. Listen to each injector operating sound.
A 1
&) &7 2
At idle Click
//‘-'/r
- Suitable tool
/1 ClickK
C//c/l’
MEC703B
Clicking noise should be heard.
OK or NG
OK p (GO TO 8.
NG P |Perform trouble diagnosis for “lINJECTORS”, EC-523.
8 CHECK INJECTOR
1. Remove injector assembly. Refer to EC-34.
Keep fuel hose and all injectors connected to injector gallery.
2. Confirm that the engine is cooled down and there are no fire hazards near the vehicle.
3. Disconnect injector harness connectors bank 2 (for DTC P0172), bank 1 (for P0175).
The injector harness connectors on bank 1 (for P0172), bank 2 (for P0175) should remain connected.
4. Disconnect all ignition coil harness connectors.
5. Prepare pans or saucers under each injectors.
6. Crank engine for about 3 seconds.
Make sure fuel does not drip from injector.
OK or NG
OK (Does not drip.) p |GOTOO.
NG (Drips.) P |Replace the injectors from which fuel is dripping. Always replace O-ring with new one.

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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DTC P0180 FUEL TANK TEMPERATURE SENSOR

Component Description

View with rear seat removed =<7

0 =)
O
Fuel level sensor unitand =<
fuel pump harness connector
SEF263X|
20
18:
6F
g 4r Acceptable
s
1.0
4 osf
[
& 0.4}
0.2r
0.1 . , A
20 0
(-4) (32 (68) (104) 140 (176)(212)
Temperature °C (°F
SEF012P

Component Description
NFEC0749

The fuel tank temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the fuel
temperature input. The sensor uses a thermistor which is sensitive
to the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases.

<Reference data>

Fuel EemE)erature Voltage* V Resistance kQ
C(°F)
20 (68) 35 23-27
50 (122) 2.2 0.79 - 0.90

*: These data are reference values and are measured between ECM terminal 92
(Fuel tank temperature sensor) and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/
output voltage. Doing so may result in damage to the ECM’s
transistor. Use a ground other than ECM terminals, such as
the ground.

On Board Diagnosis Logic wrecorso

Malfunction is detected when an excesswely high or low voltage is
sent to ECM, rationally incorrect voltage is sent to ECM, compared
with the voltage signals from engine coolant temperature sensor
and intake air temperature sensor.

Possible Cause

® Harness or connectors
(The sensor circuit is open or shorted.)

e Fuel tank temperature sensor

NFEC0751
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DTC P0180 FUEL TANK TEMPERATURE SENSOR

DTC Confirmation Procedure

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

NFEC0752

® WITH CONSULT-II

DATA MONITOR NFEC0752S01

1) Turn ignition switch “ON”".

MONITOR NO DTC

2) Select “DATA MONITOR” mode with CONSULT-II.
ENG SPEED XXX rpm .
COOLANTEMP/S XXX °C 3) Wait at least 10 seconds.
If the result is NG, go to “Diagnostic Procedure”, FC-274.
If the result is OK, go to following step.
4) Check “COOLAN TEMP/S” value.
If “COOLAN TEMP/S” is less than 60°C (140°F), the result will

be OK.
If “COOLAN TEMP/S” is above 60°C (140°F), go to the follow-
SEF174Y ing step.
5) Cool engine down until “COOLAN TEMP/S" is less than 60°C
(140°F).

6) Wait at least 10 seconds.
7) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-279.

@® WITH GST
Follow the procedure “With CONSULT-II” above.

NFEC0752502
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DTC P0180 FUEL TANK TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram

NFEC0753
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DTC P0180 FUEL TANK TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NFEC0754

1 CHECK FUEL TANK TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect fuel level sensor unit and fuel pump harness connector.

View with rear seat removed =73
_— 3 %
SN Y

758 "/
- 2

\ Fuel level sensor unitand =

fuel pump harness connector SEF263X

3. Turn ignition switch “ON”".
4. Check voltage between fuel level sensor unit and fuel pump terminal 4 and ground with CONSULT-II or tester.

AE )

=

GIEIEED,

Voltage: Approximately 5V
D O

@

SEF586X

OK or NG

OK p» (GO TO 3.

NG p» (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors B3, M6 or B2, M2

® Harness connectors M81, F49

® Harness for open or short between ECM and fuel level sensor unit and fuel pump

P [Repair harness or connector.

3 CHECK FUEL TANK TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Check harness continuity between fuel level sensor unit and fuel pump terminal 5 and body ground. Refer to Wiring
Diagram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

OK p (GO TO4.

NG P [Repair open circuit or short to power in harness or connectors.

EC-279



DTC P0180 FUEL TANK TEMPERATURE SENSOR

Diagnostic Procedure (Cont'd)

4 CHECK FUEL TANK TEMPERATURE SENSOR

1. Remove fuel level sensor unit.
2. Check resistance between fuel level sensor unit and fuel pump terminals 4 and 5 by heating with hot water or heat gun
as shown in the figure.

Hot water

DISCONNECT

([213[4]5

Temperature °C (°F) Resistance kQ
20 (68) 23-27
@ 50 (122) 0.79-0.90
SEF587X
OK or NG
OK p |GOTOS5S.
NG P [Replace fuel level sensor unit.

5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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DTC P0300 - PO306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

On Board Diagnosis Logic

On Board Diagnosis Logic

NFEC0755

When a misfire occurs, engine speed will fluctuate (vary). If the engine speed fluctuates enough to cause the
CKP sensor (POS) signal to vary, ECM can determine that a misfire is occurring.

Sensor Input Signal to ECM ECM function

Crankshaft position sensor (POS) Engine speed On board diagnosis of misfire

The misfire detection logic consists of the following two conditions.

1.

One Trip Detection Logic (Three Way Catalyst Damage)

On the first trip that a misfire condition occurs that can damage the three way catalyst (TWC) due to
overheating, the Ml will blink.

When a misfire condition occurs, the ECM monitors the CKP sensor (POS) signal every 200 engine revo-
lutions for a change.

When the misfire condition decreases to a level that will not damage the TWC, the Ml will turn off.

If another misfire condition occurs that can damage the TWC on a second trip, the MI will blink.

When the misfire condition decreases to a level that will not damage the TWC, the MI will remain on.

If another misfire condition occurs that can damage the TWC, the MI will begin to blink again.

Two Trip Detection Logic (Exhaust quality deterioration)

For misfire conditions that will not cause damage to the TWC (but will affect vehicle emissions), the Ml
will only light when the misfire is detected on a second trip. During this condition, the ECM monitors the
CKP sensor (POS) signal every 1,000 engine revolutions.

A misfire malfunction can be detected on any one cylinder or on-multiple cylinders.

Malfunction is detected when multiple cylinders misfire, No. 1 cylinder misfires, No. 2 cylinder misfires, No. 3
cylinder misfires, No. 4 cylinder misfires, No. 5 cylinder misfires and No. 6 cylinder misfires.

Possible Cause

Improper spark plug

Insufficient compression

Incorrect fuel pressure

The injector circuit is open or shorted
Injectors

Intake air leak

The ignition secondary circuit is open or shorted
Lack of fuel

Drive plate or flywheel

Heated oxygen sensor 1 (front)

NFEC0756
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DTC P0300 - PO306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

MISFIRE
DTC Confirmation Procedure
[4] e DTC Confirmation Procedure
MONITOR NO DTC CAUT|ON_: )
Always drive vehicle at a safe speed.
ENG SPEED XXX rpm
NOTE:
COOLANTEMP/S XXX °C If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
VHCL SPEED SE XXX km/h before conducting the next test.
P/N POSI SW OFF ® WITH CONSULT-II P
BIFUEL SCHDL XXX msec 1) Turn ignition switch “ON”, and select “DATA MONITOR” mode
SEF213Y with CONSULT-II.
2) Start engine and warm it up to normal operating temperature.
3) Turn ignition switch “OFF” and wait at least 10 seconds.
4) Start engine again and drive at 1,500 to 3,000 rpm for at least
3 minutes.
Hold the accelerator pedal as steady as possible.
NOTE:
Refer to the freeze frame data for the test driving conditions.
5) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
@ WITH GST NFEC0757502
Follow the procedure “With CONSULT-II” above.
Diagnostic Procedure
NFEC0758
1 CHECK FOR INTAKE AIR LEAK

1. Start engine and run it at idle speed.
2. Listen for the sound of the intake air leak.

OK or NG

OK p |GOTO 2.

NG p [Discover air leak location and repair.

2 CHECK FOR EXHAUST SYSTEM CLOGGING

1. Stop engine and visually check exhaust tube, three way catalyst (Manifold) and muffler for dents.
OK or NG

OK p |GOTO 3.

NG P |Repair or replace it.
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DTC P0300 - PO306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

MISFIRE

Diagnostic Procedure (Cont'd)

3 PERFORM POWER BALANCE TEST

With CONSULT-I
1. Perform “POWER BALANCE" in “ACTIVE TEST” mode.

ACTIVETEST
POWER BALANCE
MONITOR

ENG SPEED XXX rpm

MAS A/F SE-B1 XXXV

IACV-AAC/V XXX step

2. Is there any cylinder which does not produce a momentary engine speed drop?

SEF190Y

® Without CONSULT-II

When disconnecting each injector harness connector one at a time, is there any cylinder which does not produce a

momentary engine speed drop?

Injector harness connector JI=
=N (Bank2) /W /KT SEF281XA
Yes or No
Yes p |GOTOA4.
No p» [(GOTO7.
4 CHECK INJECTOR
Does each injector make an operating sound at idle?
p
L ((\, J /
Y < N
At idle ’ Click
W
/'.“/r
- Suitable tool
/] ClicK
C//c/l’
MEC703B
Yes or No
Yes p (GO TOS5.
No P | Check injector(s) and circuit(s). Refer to EC-523.
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DTC P0300 - PO306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

Diagnostic Procedure (Cont'd)

CHECK IGNITION SPARK

Disconnect ignition wire from spark plug.

Connect a known good spark plug to the ignition wire.

Place end of spark plug against a suitable ground and crank engine.
Check for spark.

A L

SEF575Q
OK or NG
OK p (GO TOG.
NG > Check ignition coil, power transistor and their circuits. Refer to “IGNITION SIGNAL”,
6 CHECK SPARK PLUGS
Remove the spark plugs and check for fouling, etc.
SEF156l
OK or NG
OK p (GOTO7.
NG > % or replace spark plug(s) with standard type one(s). For spark plug type, refer to
, “ENGINE MAINTENANCE".

7 CHECK COMPRESSION PRESSURE

Check compression pressure. Refer to [EM-11], “Measurement of Compression Pressure”.
Standard:
1,275 kPa (12.75 bar, 13.0 kg/cm 2, 185 psi)/300 rpm
Minimum:
981 kPa (9.81 bar, 10.0 kg/cm 2, 142 psi)/300 rpm
Difference between each cylinder:
98 kPa (0.98 bar, 1.0 kg/cm 2, 14 psi)/300 rpm

OK or NG

OK p» (GO TO 8.

NG P | Check pistons, piston rings, valves, valve seats and cylinder head gaskets.
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DTC P0300 - PO306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER

MISFIRE

Diagnostic Procedure (Cont'd)

CHECK FUEL PRESSURE

. Release fuel pressure to zero. Refer to EC-36.

. Install fuel pressure gauge and check fuel pressure. Refer to EC-37.

8
1. Install all removed parts.
2
3

At idle:
Approx. 235 kPa (2.35 bar, 2.4 kg/cm 2, 34 psi)
OK or NG
OK » |GO TO 10.
NG > GO TO 9.

9 DETECT MALFUNCTIONING PART

Check the following.

e Fuel pump and circuit (Refer to EC-533.)

Fuel pressure regulator (Refer to EC-37.)
Fuel lines (Refer to MA-20, “Checking Fuel Lines".)
Fuel filter for clogging

[ 2 | Repair or replace.

10 CHECK IGNITION TIMING

Check the following items. Refer to “Basic Inspection”, EC-90.

ltems

Specifications

Ignition timing

9° & 5° BTDC (VQ20DE engine)
15° + 5° BTDC (VQ30DE engine)

Closed throttle position
switch idle position
adjustment

Feeler gauge thickness and switch
condition

0.05 mm (0.0020 in): ON

0.15 mm (0.0059 in): OFF

Target idle speed

M/T: 625 + 50 rpm (VQ30DE engine)
675 + 50 rpm (VQ20DE engine)
A/T: 700 = 50 rpm (in “P” or “N” position)

MTBL0623
OK or NG
OK (With CONSULT-II) p |GOTO 11
OK (Without CONSULT- p |GO TO 12.
)
NG p |Follow the “Basic Inspection”.
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DTC P0300 - PO306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

Diagnostic Procedure (Cont'd)

11 |CHECK HEATED OXYGEN SENSOR 1 (FRONT) (B1)/(B2)

(@ with CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Select “MANU TRIG” in “DATA MONITOR” mode with CONSULT-II, and select “HO2S1 (B1)/(B2)” and “HO2S1 MNTR
(B1)/(B2)".

3. Hold engine speed at 2,000 rpm under no load during the following steps.

4. Touch “RECORD” on CONSULT-II screen.

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

MAS A/F SE-B1 XXXV
COOLANTEMP/S XXX °C
HO2S1 (B1) XXXV
HO2S1 MNTR (B1) LEAN

SEF646Y
5. Check the following.
e “HO2S1 MNTR (B1)/(B2)” in “DATA MONITOR” mode changes from “RICH” to “LEAN” to “RICH” 5 times in 10 seconds.
5 times (cycles) are counted as shown left:
Bank 1
cycle |1 ]2]3]4]5]
HO2S1 MNTR (B1) R-L-R-L-R-L-R-L-R-L-R
Bank 2
cycle |1|2|3|4|5|
HO2S1 MNTR (B2) R-L-R-L-R-L-R-L-R-L-R

R means HO2S1 MNTR (B1)/(B2) indicates RICH
L means HO2S1 MNTR (B1)/(B2) indicates LEAN

SEF647YA
e “HO2S1 (B1)/(B2)” voltage goes above 0.6V at least once.
e “HO2S1 (B1)/(B2)” voltage goes below 0.3V at least once.
e “HO2S1 (B1)/(B2)” voltage never exceeds 1.0V.
©_
N N
Trigger ENG HO2S1 - ,
SPEED (B1) MaleU”l - - -  Maximum voltage
g P F FA A should be over 0.6V

- Tpm v F I o\ o\ o\ at least one time.

XXX ' 1 [l ' ' i [l ]

XXX

XXX I ! ! ! ! ' o

XXX , , . . * Minimum voltage

XXX [ L O T should be below 0.30V

XXX A A T A S A B Voo at least one time.

XXX \ \

XXX \ H \ i \ i \ H v \

XXX XXX XXX \/ \/ \/ \ "/ \

XXX XXX XXX Minimum

XXX XXX XXX °

SEF648Y

CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p (GO TO 14.

NG » |GOTO13.
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DTC P0300 - PO306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

Diagnostic Procedure (Cont'd)

12 |CHECK HEATED OXYGEN SENSOR 1 (FRONT) (B1)/(B2)

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Stop engine and set ECM in diagnostic test mode-Il [Heated oxygen sensor 1 monitor (front)].

3. Set voltmeter probes between ECM terminal 63 (HO2S1 bank 1 signal) or 62 (HO2S1 bank 2 signal) and engine
ground.

4. Check the following with engine speed held at 2,000 rpm constant under no load.

CONNECT
E} @ 2" | C‘i@ e The voltage fluctuates between 0 to 0.3V and
= ‘ 0.6 to 1.0V more than 5 times within 10 seconds.

[ Ecm  lofconnecToRr]| _f&\_ e The maximum voltage is over 0.6V at least one time.
63 62 © s H ® The minimum voltage is below 0.3V at least one time.
R ® The voltage never exceeds 1.0V.

iH ;5 1 time: 0 - 0.3V —> 0.6 - 1.0V —> 0 - 0.3V

_J'T' 6  2times: 0-0.3V—>0.6-1.0V—=>0-0.3V—>0.6-1.0V—>0-0.3V

63: Bank 1 D ©
62: Bank 2 = SEF967XA
CAUTION:
Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TO 14.

NG » |GOTO13.

13 REPLACE HEATED OXYGEN SENSOR 1 (FRONT)

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

P |Replace malfunctioning heated oxygen sensor 1 (front).
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DTC P0300 - PO306 NO. 6 - 1 CYLINDER MISFIRE, MULTIPLE CYLINDER
MISFIRE

Diagnostic Procedure (Cont'd)

14 CHECK MASS AIR FLOW SENSOR

With CONSULT-I

Check mass air flow sensor signal in “DATA MONITOR” mode with CONSULT-II.
2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm

With GST

Check mass air flow sensor signal in MODE 1 with GST.
2.0 - 6.0 g-m/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm

OK or NG
OK > GO TO 15.
NG P | Check connectors for rusted terminals or loose connections in the mass air flow sensor
circuit or engine grounds. Refer to

15 CHECK SYMPTOM MATRIX CHART

Check items on the rough idle symptom in “Symptom Matrix Chart”, EC-105.
OK or NG

OK p (GO TO 16.

NG P |Repair or replace.

16 ERASE THE 1ST TRIP DTC

Erase the 1st trip DTC from the ECM memory after performing the tests. Refer to EC-56.
Some tests may cause a 1st trip DTC to be set.

» |GOTO17.

17 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-124.

p» [INSPECTION END
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DTC P0325 KNOCK SENSOR (KS)

Component Description

Component Description
NFEC0185

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking vibration
from the cylinder block is sensed as vibrational pressure. This
pressure is converted into a voltage signal and sent to the ECM.
Freeze frame data will not be stored in the ECM for the knock
sensor. The Ml will not light for knock sensor malfunction. The
knock sensor has one trip detection logic.

e
JNAT .
1 .
/3
Piezoelectric element
| VAV e

SEF332|

On Board Diagnosis Logic I

Malfunction is detected when an excessively low or high voltage
from the knock sensor is sent to ECM.

Possible Cause

® Harness or connectors
(The knock sensor circuit is open or shorted.)

e Knock sensor

NFEC0491

DTC Confirmation Procedure

DATA MONITOR NFEC0188

MONITOR No DTC NOTE: ] ) )
If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10V at idle.

@ WITH CONSULT-II NFEC0188S01

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT-II

2) Start engine and run it for at least 5 seconds at idle speed.
3) If DTC is detected, go to “Diagnostic Procedure”, EC-292.

@ WITH GST
Follow the procedure “WITH CONSULT-II” above.

@ NO TOOLS NFEC0188503
1) Start engine and run it for at least 5 seconds at idle speed.

2) Turn ignition switch “OFF”, wait at least 10 seconds and then
turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

EC-289

ENG SPEED XXX rpm

SEF058Y

NFEC0188504



DTC P0325 KNOCK SENSOR (KS)

DTC Confirmation Procedure (Cont'd)

4) If DTC is detected, go to “Diagnostic Procedure”, EC-292.

EC-290



DTC P0325 KNOCK SENSOR (KS)

Wiring Diagram

Wiring Diagram
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=NFEC0189

MEC736C
ECAM_I'_IiICE)nMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/QUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TOTHE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
93 W KNOCK SENSOR ENGINE RUNNING AT IDLE SPEED APPROX. 2.5V
SEF663XB
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DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure

Diagnostic Procedure

CHECK KNOCK SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT-I

Turn ignition switch “OFF”.

Disconnect ECM harness connector.

Check resistance between ECM terminal 93 and engine ground.

NOTE:

It is necessary to use an ohmmeter which can measure more than 10 M Q.

. [ _Ecm__[o[connecTor]|

DISCONNECT 93 Resistance:

€ | @ g AP -6 o
&) -

NFEC0190

IS

SEF321X
4. Also check harness for short to ground and short to power.

OK or NG

OK p» (GO TOS.
NG p (GO TO 2.

2 CHECK KNOCK SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT-II

. Disconnect knock sensor harness connector.

. Check harness continuity between ECM terminal 93 and knock sensor terminal 1. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

N -

OK p |GOTO A4
NG p» (GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.
® Harness connector F8, F131
e Harness for open or short between ECM and knock sensor

P |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure (Cont'd)

4 CHECK KNOCK SENSOR

Check resistance between knock sensor terminal 1 and ground.
NOTE:
It is necessary to use an ohmmeter which can measure more than 10 M Q.

4€®
D b

cin)

Resistance: 500 - 620 k() [at 25°C (77°F)]

SEF322X
CAUTION:
Do not use any knock sensors that have been dropped or physically damaged. Use only new ones.
OK or NG
OK p |GOTOS8.
NG P |Replace knock sensor.
5 RETIGHTEN GROUND SCREWS
Loose and retighten engine ground screws.
Engine ground
S (L (_.
./ A
~
Qil filler cap
\ _
( I l — SEF255X

> |GO TO 6.

6 CHECK KNOCK SENSOR SHIELD CIRCUIT FOR OPEN AND SHORT

[En

. Disconnect harness connectors F8, F131.

. Check harness continuity between harness connector F8 terminal 2 and engine ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to power.

N

OK or NG

OK » |GOoTOS.

NG p |GOTO7.

7 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F8, F131

e Joint connectors-18

e Harness for open or short between harness connector F8 and engine ground

P | Repair open circuit or short to power in harness or connectors.
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DTC P0325 KNOCK SENSOR (KS)

Diagnostic Procedure (Cont'd)

8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Component Description

Coil

=

=

H— >—Terminal

! ‘Eﬂ\/—’
Core

Permanent magnet

SEF254P

Specification data are reference values.

Component Description
NFEC0762

The crankshaft position sensor (POS) is located on the oil pan
facing the gear teeth (cogs) of the signal plate (flywheel). It detects
the crankshaft position signal (1° signal).

The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the gear
teeth (cogs) will periodically change. Permeability near the sensor
also changes.

Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the crankshaft
position signal (1° signal).

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0763

MONITOR ITEM

CONDITION SPECIFICATION

CKPS-RPM (POS)

e Tachometer: Connect

® Run engine and compare tachometer indication with the CON-

SULT-II value.

Almost the same speed as the
CONSULT-II value.

On Board Diagnosis Logic o

Malfunction is detected when 1° signal is not entered to ECM for
the first few seconds during engine cranking, or 1° signal is not
entered to ECM during engine running.

Possible Cause

® Harness or connectors
[The crankshaft position sensor (POS) circuit is open or
shorted.]

Crankshatft position sensor (POS)

Starter motor (Refer to EL section.)

Starting system circuit (Refer to EL section.)
Dead (Weak) battery

NFEC0765
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (POS)

DTC Confirmation Procedure

DTC Confirmation Procedure

DATA MONITOR NFEC0766

MONITOR NO DTC NOTE: _ _ _
If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V.

® WITH CONSULT-II [

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT-II.

2) Crank engine for at least two seconds.

3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,

ENG SPEED XXX rpm

SEF058Y

@® WITH GST
Follow the procedure “With CONSULT-II” above.

NFEC0766S02

EC-296



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Wiring Diagram

BATTERY

REFER TO EL-POWER.

Wiring Diagram

NFEC0767

EC-POS-01

mmmm : DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC

> :LHD MODELS

<{R> : RHD MODELS

*x1 sB: <>
rG: <R

CRANKSHAFT

POSITION

WIL WIL
2 [5]
& &p |ECM T JOINT
é I] I] RELAY " . : CONNECTOR-18
ol o ]
[1] [5] |--|-----|.___1_3J L) 1
W/B *1 RIG w B B
r o ._
l [
l [
e *1 : I
Ei
i @ b |
|
w/B RIG |
l [
I [
' [
| o |
wiB RIG RIG w
2]l 10 Al [85] ? B
SSOFF VB VB POS J
ECM B e B
Fag) A 4 L
Fa2 F39 Fai
e @po B @ @
Gl6] TN 1]2]2]2]2]2]2 2|1
[3]6] Bm
I |
0t 12| [ T2]3]4]5]6]7]8] 9]0 58]59[60[61]62]63[64]6566[67] [ 109 [110
106 ] 104 w 39]40]41 [42]43]4a]45 46 ]47]48 @@1 it [ 112 @
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| I
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Wiring Diagram (Cont’d)

DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (POS)

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE

TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
APPROX. 2.4V
V)
ENGINE RUNNING AT IDLE SPEED UNDER 12
WARM-UP CONDITION

85 W CRANKSHAFT POSITION
SENSOR (POS)

ENGINE RUNNING AT 2,000 RPM

SEF856Y
Diagnostic Procedure
NFEC0768
1 RETIGHTEN GROUND SCREWS
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.
Engine ground [
w {0y
/
\
Qil filler cap
\ _
” l — SEF255X
p |GOTO 2.
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Diagnostic Procedure (Cont'd)

2 CHECK CKPS (POS) POWER SUPPLY CIRCUIT

1. Disconnect harness connectors F25, F171.

<
/Har-r;ss connectors

F25 F171

\Radlator cap
aw\

“Front

SEF511WB
2. Check voltage between harness connector F25 terminal 4 and ground with CONSULT-II or tester.
DISCONNECT
A €
& Voltage: Battery voltage
&) ‘
D &
T ]
= SEF323X

3. Also check harness for short to ground and short to power.

OK or NG

OK p (GO TO 4.

NG » |GOTOS3.

3 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F25, F171

® Harness connectors E15, F18

e Harness for open or short between ECM and crankshaft position sensor (POS)

e Harness for open or short between ECM relay and crankshaft position sensor (POS)

P |Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK CKPS (POS) GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between harness connector F25 terminal 2 and engine ground. Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to power.

OK or NG

OK p» (GO TOS.

NG P [Repair open circuit or short to power in harness or connectors.

EC-299



DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Diagnostic Procedure (Cont'd)

5 CHECK CKPS (POS) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 85 and harness connector F25 terminal 1.
Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG

OK p» (GO TO 6.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK CKPS (POS) SUB-HARNESS CIRCUIT FOR OPEN AND SHORT

1. Disconnect CKPS (POS) harness connector.

I > > /Q\‘ Ve 4
BT (et
> @ y g— fa

X
S
\?\

ECrankshaft position (' /
sensor (POS) \\ \9

harness connector\;éﬁpan}‘\é\
\ % N

SEF367Q
2. Check harness continuity between CKPS (POS) terminals and harness connector F171 terminals as follows.
CKPS (POS) terminal | Harness connector F171 terminal
1 2
2 1
3 4
MTBL0352
Continuity should exist.
3. Also check harness for short to ground and short to power.
OK or NG
OK p [(GOTO7.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
7 CHECK CKPS (POS) INSTALLATION
Check that CKPS (POS) and HO2S1 bank 2 harness clamp are installed correctly as shown below.
J N\
TCrankshaft posTtionf
‘D \ //
N %(\\ (bank 2) harness clamp —
> 8.4 - 10.8 Nem<2™ r
\ 7~ (0.86 - 1.10 kg-m, V\%
74.6 - 95.5 in-lb) SEM222FE
OK or NG
OK p |GOTOS8.
NG p [Install CKPS (POS) correctly.
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Diagnostic Procedure (Cont'd)

CHECK CRANKSHAFT POSITION SENSOR (POS)-I

Loosen the fixing bolt of the sensor.
Remove the sensor.
Visually check the sensor for chipping.

o\ Bl s

Disconnect crankshaft position sensor (POS) harness connector.

%
SEF587P
OK or NG
OK p (GO TOO.
NG P |Replace crankshaft position sensor (POS).
9 CHECK CRANKSHAFT POSITION SENSOR (POS)-II
1. Reconnect disconnected harness connectors.
2. Turn ignition switch “ON”".
3. Check voltage between ECM terminal 85 and ground by briefly touching the sensor core with a flat-bladed screwdriv-

ers.

&) € 24

[ Ecm |o|connECTOR||

]

2

ECM terminal Condition Voltage
85 Contacted Approximately 5V
Pulled away Approximately OV

There should be a steady 5V as the flat-bladed screwdriver is

drawn away slowly.

OK or NG

SEF324X

OK p» (GO TO 10.

NG P |Replace crankshaft position sensor (POS).

10 CHECK CKPS (POS) SHIELD CIRCUIT FOR OPEN AND SHORT

1. Disconnect harness connectors F25, F171.

2. Check harness continuity between harness connector F25 terminal 3 and engine ground. Refer to Wiring Diagram.

Continuity should exist.
3. Also check harness for short to power.

OK or NG

OK p (GO TO 12.

NG p» (GO TO 11.
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DTC P0335 CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Diagnostic Procedure (Cont'd)

11 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F25, F171

e Joint connector-18

® Harness for open or short between harness connector F25 and engine ground

P [Repair open circuit or short to power in harness or connectors.

12 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS) (PHASE)

Component Description

O-ring
Coil

Terminal \\L

S

Permanent
magnet

SEF252P

Component Description
NFEC0197

The camshaft position sensor (PHASE) is located on the engine
front cover facing the camshaft sprocket. It detects the cylinder No.
signal.

The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the
camshaft sprocket will periodically change. Permeability near the
sensor also changes.

Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the cylinder No.
signal.

On Board Diagnosis Logic

Malfunction is detected when

(Malfunction A) the cylinder No. signal is not sent to ECM for the
first few seconds during engine cranking,

(Malfunction B) the cylinder No. signal is not sent to ECM during
engine running,

(Malfunction C) the cylinder No. signal is not in the normal pattern
during engine running.

NFEC0199

Possible Cause

® Harness or connectors
[The camshaft position sensor (PHASE) circuit is open or
shorted.]

Camshatft position sensor (PHASE)

Starter motor (Refer to SC section.)

Starting system circuit (Refer to SC section.)
Dead (Weak) battery

NFEC0494

DTC Confirmation Procedure

NOTE:

e Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st
trip DTC cannot be confirmed, perform “PROCEDURE
FOR MALFUNCTION B AND C.

e |If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-

tery voltage is more than 10.5V at idle.

EC-303
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DTC Confirmation Procedure (Cont'd)

DTC P0340 CAMSHAFT POSITION SENSOR (CMPS) (PHASE)

DATA MONITOR

MONITOR | NO DTC

ENG SPEED XXX rpm

VHCL SPEED SE XXX km/h

P/N POSI SW OFF

SEF065Y

DATA MONITOR

MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

PROCEDURE FOR MALFUNCTION A

® With CONSULT-I

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Crank engine for at least 2 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-306.

NFEC0200S01

NFEC020050101

@ With GST
Follow the procedure “With CONSULT-II" above.

@ No Tools
1) Crank engine for at least 2 seconds.

2) Turn ignition switch “OFF”, wait at least 10 seconds and then
turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC020050103

NFEC020050102

PROCEDURE FOR MALFUNCTION B AND C
® With CONSULT-I

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Start engine and run it for at least 2 seconds at idle speed.
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC0200S02

NFEC020050201

& With GST
Follow the procedure “With CONSULT-II" above.

@ No Tools
i X i NFEC020050202
1) Start engine and run it for at least 2 seconds at idle speed.

2) Turn ignition switch “OFF”, wait at least 10 seconds and then
turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-306.

NFEC020050203

EC-304



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS) (PHASE)

Wiring Diagram

Wiring Diagram

NFEC0201

EC-PHASE-01
CAMSHAFT
POSITION s : DETECTABLE LINE FOR DTC
?PiNfSOEF)‘ s | NON-DETECTABLE LINE FOR DTC
[2] L]
w B
_________ ~
Y- ___ =i
| |
| |
| |
| |
| |
| |
I I CONNECTOR-18
| | R
[ [
| Pl L
| | B
| |
| |
| |
| |
| |
| |
| |
I |
9 " le—
W W B B B
o] el |
PHASE  PHASE
ECM ®
B
ZDJ 1 1
Fa2 Fag Fai
= —
KL |2|2|2|2|2|2|
I

3
=

[112[a[4]s]e[7]8]9]t0]

>

[58]59]60]61[62]63]64]65]66]67]

1

0] 0]t
103 [104 11112113)14)15)16117118119] [a9[a0[a1[a2[43]a4]a5]a6]a7]as] 168169170171172|73|74]75]76 11|12 =

105106 | [20[21[22[23]24[25]26[27]2829)] EE& [F7[78[7s[s0]e1[e2]8a[e4]e5] e8] |13 [ -GY HS.
W le| [30[31[32]33]34 35[36]37[38 87[8s[8o]o0[o1]e2[oa[e4[5] [1s |6

MEC046D
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
APPROX. 4.2V (AC RANGE)
I
a0
66 W |CAMSHAFT POSITION 20|
76 W |SENSOR (PHASE) ENGINE RUNNING AT IDLE SPEED 0
SEF857Y
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS) (PHASE)

Diagnostic Procedure

Diagnostic Procedure

NFEC0202

1 CHECK STARTING SYSTEM

Turn ignition switch to “START"” position.
Does the engine turn over?
Does the starter motor operate?

Yes or No

Yes p |GOTO 2.
No p | Check starting system. (Refer to 5C-17, “STARTING SYSTEM”.)

2 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

1Y

Engine ground
Tt L0

\
Oil filler cap
\ _
( I l — SEF255X
> |GO TO 3.
3 CHECK CMPS (PHASE) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector and CMPS (PHASE) harness connector.
A /
NN é
Camshaft position
“sensor (PHASE) \
harness c@r\
SEF274P

3. Check harness continuity between CMPS (PHASE) terminal 2 and ECM terminals 66, 76. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

oK » |GOTO 4.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-306



DTC P0340 CAMSHAFT POSITION SENSOR (CMPS) (PHASE)

Diagnostic Procedure (Cont'd)

4 CHECK CMPS (PHASE) GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between CMPS (PHASE) terminal 1 and engine ground.
Continuity should exist.
2. Also check harness for short to power.

OK or NG

OK p» (GO TOS.

NG P [Repair open circuit or short to power in harness or connector.

CHECK CAMSHAFT POSITION SENSOR (PHASE)-I

5

1. Loosen the fixing bolt of the camshaft position sensor (PHASE).
2. Remove the CMPS (PHASE).

3. Visually check the CMPS (PHASE) for chipping.

—

:

SEF583P

OK or NG

OK p» (GO TO 6.

NG P |Replace camshaft position sensor (PHASE).

6 CHECK CAMSHAFT POSITION SENSOR (PHASE)-II

Check resistance between CMPS (PHASE) terminals 1 and 2 as shown below.

P Resistance:
/Q Approximately 1,440 - 1,760 Q at 20°C (68°F)
( A (HITACHI make)
&_) { Approximately 2,090 - 2,550 () at 20°C (68°F)
AL (MITSUBISHI make)
SEF325X
OK or NG
OK p |GOTO7.
NG P |Replace camshaft position sensor (PHASE).
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DTC P0340 CAMSHAFT POSITION SENSOR (CMPS) (PHASE)

Diagnostic Procedure (Cont'd)

CHECK CMPS (PHASE) SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-18.
. Check the following.
Continuity between joint connector terminal 1 and ground
Joint connector
(Refer to EL-377, “HARNESS LAYOUT".)
Continuity should exist.

® @ WNPF | N

4. Also check harness for short to power.
5. Then reconnect joint connector-18.
OK or NG
OK p» (GO TOS.
NG P |Repair open circuit or short to power in harness or connectors.

8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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DTC P0420 (BANK 1), P0O430 (BANK 2) THREE WAY CATALYST FUNCTION

On Board Diagnosis Logic

ECM

Heated
oxygen
sensor
1 (front)

Heated
oxygen
sensor
2 (rear)

» : Exhaust gas

Three way
catalyst (Manifold)

SEF184UE

On Board Diagnosis Logic

The ECM monitors the switching frequency ratio of heated oxygen
sensor 1 (front) and heated oxygen sensors 2 (rear).

A three way catalyst (Manifold) with high oxygen storage capacity
will indicate a low switching frequency of heated oxygen sensor 2
(rear). As oxygen storage capacity decreases, the heated oxygen
sensor 2 (rear) switching frequency will increase.

When the frequency ratio of heated oxygen sensor 1 (front) and
heated oxygen sensor 2 (rear) approaches a specified limit value,
the three way catalyst (Manifold) malfunction is diagnosed.
Malfunction is detected when three way catalyst (Manifold) does
not operate properly, three way catalyst (Manifold) does not have
enough oxygen storage capacity.

Possible Cause

Three way catalyst (Manifold)
Exhaust tube

Intake air leaks

Injectors

Injector leaks

Spark plug

Improper ignition timing

NFEC0784
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DTC P0420 (BANK 1), P0O430 (BANK 2) THREE WAY CATALYST FUNCTION

Possible Cause (Cont'd)

E SRT WORK SUPPORT

CATALYST
HO2S HTR
HO2S
EGR SYSTEM

INCMP
CMPLT
INCMP
INCMP

MONITOR

ENG SPEED
MAS A/F SE B1
B/FUEL SCHDL
A/F ALPHA-B1

COOLANTEMP/S

HO2S1 (B1)

XXX rpm
XXXV
XXX msec
XXXV
XXX ‘'C
XXXV

SEF847Y

@ SRT WORK SUPPORT

CATALYST
HO2S HTR
HO2S
EGR SYSTEM

CMPLT
CMPLT
INCMP
INCMP

MONITOR

ENG SPEED
MAS A/F SE B1
B/FUEL SCHDL
A/F ALPHA-B1

COOLANTEMP/S

HO2S1 (B1)

XXX rpm
XXXV
XXX msec
XXXV
XXX ‘'C
XXXV

SEF848Y

SELF DIAG RESULTS
DTC RESULTS TIME

NO DTC IS DETECTED.
FURTHER TESTING
MAY BE REQUIRED.

SEF560X

AE T

[C_Ecm_|o connector]| . f(g\_H
62 63 ,

2\“”":ﬁ1

1§\\ 25

0* ‘6

@

sl

SEF329X

AE D

I,
3

R
AN 2'_5
6

o

[ Ecm |9 CONNECTOR”

71 72
g !
@ O

SEF330X

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

® WITH CONSULT-II

TESTING CONDITION:

e Open engine hood before conducting the following proce-
dure.

e Do not hold engine speed for more than the specified
minutes below.

1) Turn ignition switch “ON”".

2) Select“DTC & SRT CONFIRMATION” then “SRT WORK SUP-
PORT” mode with CONSULT-II.

3) Start engine.

4) Rev engine up to 3,000£500 rpm and hold it for 3 consecutive
minutes then release the accelerator pedal completely.

5) Wait 5 seconds at idle.

6) Rev engine up to 2,500+500 rpm and maintain it until “INCMP”
of CATALYST changes to “CMPLT” (It will take approximately
5 minutes).
If not “CMPLT”, stop engine and cool it down to less than 70°C
(158°F) and then retest from step 1.

7) Select “SELF-DIAG RESULTS” mode with CONSULT-II.

8) Confirm that the 1st trip DTC is not detected.
If the 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC0785

NFEC0785501

Overall Function Check
NFEC0786

Use this procedure to check the overall function of the three way
catalyst (Manifold). During this check, a 1st trip DTC might not be
confirmed.

CAUTION:
Always drive vehicle at a safe speed.

@ WITH GST NFEC0786501

1) Start engine and drive vehicle at a speed of more than 70 km/h
(43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeters probes between ECM terminals 63 (HO2S1
bank 1 signal), 62 (HO2S1 bank 2 signal) and engine ground,
and ECM terminals 72 (HO2S2 bank 1 signal), 71 (HO2S2
bank 2 signal) and engine ground.

4) Keep engine speed at 2,000 rpm constant under no load.

5) Make sure that the voltage switching frequency (high & low)
between ECM terminals 72 and engine ground, or 71 and
engine ground is very less than that of ECM terminals 63 and
engine ground, or 62 and engine ground.

Switching frequency ratio = A/B
A: Heated oxygen sensor 2 (rear) voltage switching fre-
guency

EC-310



DTC P0420 (BANK 1), P0O430 (BANK 2) THREE WAY CATALYST FUNCTION

Overall Function Check (Cont'd)

B: Heated oxygen sensor 1 (front) voltage switching fre-

quency

This ratio should be less than 0.75.

If the ratio is greater than above, it means three way catalyst
(Manifold) does not operate properly. Go to “Diagnostic

Procedure”,

NOTE:
If the voltage at ECM terminal 62 or 63 does not switch periodically

more than 5 times within 10 seconds at step 5,
diagnosis for “DTC P0133, P0153” first. (See

Diagnostic Procedure

erform trouble

NFEC0787

1 CHECK EXHAUST SYSTEM
Visually check exhaust tubes and muffler for dent.
OK or NG
OK p» |GOTO 2.
NG P |Repair or replace.
2 CHECK EXHAUST AIR LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust air leak before the three way catalyst (Manifold).

SEF099P

OK or NG
OK p (GO TO3.
NG p [Repair or replace.
3 CHECK INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.

OK or NG
OK p |GOTO 4.
NG p [Repair or replace.
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DTC P0420 (BANK 1), P0O430 (BANK 2) THREE WAY CATALYST FUNCTION

Diagnostic Procedure (Cont'd)

4 CHECK IGNITION TIMING

Check the following items. Refer to “Basic Inspection”, Ec-a0.

ltems Specifications
Ignition timing 9° + 5° BTDC (VQ20DE engine)
15° + 5° BTDC (VQ30DE engine)
Closed throttle position Feeler gauge thickness and switch
switch idle position condition
adjustment 0.05 mm (0.0020 in): ON

0.15 mm (0.0059 in): OFF

Target idle speed M/T: 625 + 50 rpm (VQ30DE engine)
675 + 50 rpm (VQ20DE engine)
A/T: 700 + 50 rpm (in “P” or “N” position)

MTBL0623
OK or NG
OK p |GOTOS5G.
NG p |Follow the “Basic Inspection”.
5 CHECK INJECTORS
1. Refer to WIRING DIAGRAM for Injectors, EC-524.
2. Stop engine and then turn ignition switch “ON”.
3. Check voltage between ECM terminals 101, 102, 103, 104, 105, 107 and ground with CONSULT-II or tester.
[ Ecm |o[connecToR|| . Ej]
101,102,103,104,105,107,
Battery voltage should exist.
O
oo |
SEF331X
OK or NG
OK p |GOTOE6.
NG p |Perform “Diagnostic Procedure” under “INJECTOR”, EC-525.
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DTC P0420 (BANK 1), P0O430 (BANK 2) THREE WAY CATALYST FUNCTION

Diagnostic Procedure (Cont'd)

CHECK IGNITION SPARK

Turn ignition switch “OFF”.

Disconnect ignition coil assembly from rocker cover.

Connect a known-good spark plug to the ignition coil assembly.
Place end of spark plug against a suitable ground and crank engine.
Check for spark.

agrwONPE|O

’W Ignition coil

Ay

SEF575Q
OK or NG

OK p |GOTO7.

NG > %gnition coil with power transistor and their circuit. Refer to “IGNITION SIGNAL”,

7 CHECK INJECTOR

1. Turn ignition switch “OFF”.
2. Remove injector assembly.
Refer to EC-38.
Keep fuel hose and all injectors connected to injector gallery.
3. Disconnect all ignition coil harness connectors.
4. Turn ignition switch “ON”".
Make sure fuel does not drip from injector.

OK or NG

OK (Does not drip.) p |GOTOS.

NG (Drips.) P |Replace the injector(s) from which fuel is dripping.

8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

Trouble is fixed. p» [INSPECTION END

Trouble is not fixed. P |Replace three way catalyst (Manifold).
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DTC P0443 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Description

(CIRCUIT)

Description

SYSTEM DESCRIPTION

NFEC0788

NFEC0788501

Sensor

Input Signal to ECM

ECM function

Actuator

Crankshaft position sensor (POS)

Engine speed (POS signal)

Crankshaft position sensor (REF)

Engine speed (REF signal)

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Ignition switch

Start signal

Throttle position sensor

Throttle position

Throttle position switch

Closed throttle position

Heated oxygen sensor 1 (front)

Density of oxygen in exhaust gas
(Mixture ratio feedback signal)

Fuel tank temperature sensor

Fuel temperature in fuel tank

EVAP canister
purge flow con-
trol

EVAP canister purge vol-
ume control solenoid valve

Vehicle speed sensor

Vehicle speed

SEF337U

Specification data are reference values.

This system controls flow rate of fuel vapor from the EVAP canis-
ter. The opening of the vapor by-pass passage in the EVAP canis-
ter purge volume control solenoid valve changes to control the flow
rate. The EVAP canister purge volume control solenoid valve
repeats ON/OFF operation according to the signal sent from the
ECM. The opening of the valve varies for optimum engine control.
The optimum value stored in the ECM is determined by consider-
ing various engine conditions. When the engine is operating, the
flow rate of fuel vapor from the EVAP canister is regulated as the
air flow changes.

COMPONENT DESCRIPTION T
The EVAP canister purge volume control solenoid valve uses a
ON/OFF duty to control the flow rate of fuel vapor from the EVAP
canister. The EVAP canister purge volume control solenoid valve
is moved by ON/OFF pulses from the ECM. The longer the ON
pulse, the greater the amount of fuel vapor that will flow through the
valve.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0789

MONITOR ITEM

CONDITION SPECIFICATION

PURG VOL CIV Shift lever: “N”

No-load

Engine: After warming up
Air conditioner switch “OFF”

Idle (Vehicle stopped) 0%

2,000 rpm —
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DTC P0443 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE
(CIRCUIT)

On Board Diagnosis Logic

On Board Diagnosis Logic

Malfunction is detected when an improper voltage signal is sent to
ECM through the valve.

Possible Cause

® Harness or connectors
(The valve circuit is open or shorted.)

e EVAP canister purge volume control solenoid valve

NFEC0791

oNTon DTC Confirmation Procedure

MONITOR NO DTC NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V at idle.

® WITH CONSULT-II
1) Turn ignition switch “ON”".

NFEC0792

ENG SPEED XXX rpm

NFEC0792S01

SEF058Y

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Start engine and let it idle for at least 13 seconds.
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

@ WITH GST
Follow the proocedure “WITH CONSULT-II" above.

NFEC0792S02

EC-315



DTC P0443 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Wiring Diagram

(CIRCUIT)

Wiring Diagram

IGNITION SWITCH
ON OR START

REFER TO EL-POWER.

R/Y
EVAP
[27]] CANISTER

PURGE
VOLUME
CONTROL
SOLENOID

E‘JE

g
>
o

ECM

NFEC0793

EC-PGC/V-01

mmmm : DETECTABLE LINE FOR DTC
s : NON-DETECTABLE LINE FOR DTC

1]2[3]4]5[=]6]7

8[9fi0

11[12[n]u]s]e

17|18
W L

S

3[4]5]6[7]8]9[10
.......

K
=3

=
I3

S
NEEE

2

2

58[5[60]61[62]63[64]65]66]67] | 102 [

sofaol4[a2]as]aalas e]a7]as) Loslesl7ol7i]72[78[7a7s]76] [ |1
R TR i
15 |1

o[21[22]23 24 252627 [2e]ee] 149150061 [62]53[64]5]56]57] [77T7s[79Te0]e1]62]ea]c4]e5] 66
W 21 C2 C3 EOEil EA B I E3

14 Gy

REFER TO THE FOLLOWING.

-FUSE BLOCK-
JUNCTION BOX (J/B)

MEC002D
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
BATTERY VOLTAGE
V) —
40}
ENGINE RUNNING AT IDLE SPEED 200
of -~
EVAP CANISTER PURGE S0ms "
1 PUR  |VOLUME CONTROL
SOLENGID VALVE BATTERY VOLTAGE
V) —
ENGINE RUNNING AT 2,000 RPM (MORE THAN o
100 SECONDS AFTER STARTING ENGINE) o
SEF858Y
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DTC P0443 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE
(CIRCUIT)

Diagnostic Procedure

Diagnostic Procedure

NFEC0794

1 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect EVAP canister purge volume control solenoid valve harness connector.

EVAP canister purgeﬁ volume
control solenoid valve
™~ WA SEF266X

3. Turn ignition switch “ON”".
4. Check voltage between EVAP canister purge volume control solenoid valve terminal 2 and ground with CONSULT-II or
tester.

ﬁE DISCONNECT

7 M€

A Voltage: Battery voltage
Gy
{2 o2

SEF333X
OK or NG

OK GO TO 3.

>
NG » |[(GOTO2.

2 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

Fuse block (J/B) connector M19

15A fuse

Harness for open or short between EVAP canister purge volume control solenoid valve and fuse

P [Repair harness or connectors.
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DTC P0443 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

(CIRCUIT)

3 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT
FOR OPEN AND SHORT

N =

Turn ignition switch “OFF”.
Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 1 and EVAP canister purge volume control solenoid valve terminal 1.
Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG
OK (With CONSULT-I)  p |GO TO 4.
OK (Without CONSULT- p |GO TO 5.
1))
NG P [Repair open circuit or short to ground and short to power in harness or connetors.

4 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OPERATION

With CONSULT-II
1. Start engine.

to the valve opening.

2. Perform “PURG VOL CONT/V” in “ACTIVE TEST” mode with CONSULT-Il. Check that engine speed varies according

ACTIVETEST
PURG VOL CONT/V| XXX %
MONITOR
ENG SPEED XXX rpm
A/F ALPHA-B1 XX %
A/F ALPHA-B2 XX %

HO2S1 MNTR (B1) LEAN
HO2S1 MNTR (B2) LEAN

THRTL POS SEN X. XXV

SEF677Y
OK or NG

OK

GO TO 6.

NG

GO TO 5.
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DTC P0443 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE
(CIRCUIT)

Diagnostic Procedure (Cont'd)

5 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

With CONSULT-I
Check air passage continuity of EVAP canister purge volume control solenoid valve under the following conditions.

Condition Air passage continuity
PURG VOL CONT/V value between A and B
100.0% Yes
0.0% No

SEF334X
® Without CONSULT-II
Check air passage continuity of EVAP canister purge volume control solenoid valve under the following conditions.
i Air passage continuity
Gondition between A and B
12V direct current supply between v
terminals 1 and 2 €s
No supply No
SEF335X
OK or NG
OK p» (GO TO 6.
NG P |Replace EVAP canister purge volume control solenoid valve.

6 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.
» |INSPECTION END
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Component Description

sensor

Vehicle speed

AEC110

DATA MONITOR

MONITOR NO DTC

ENG SPEED XXX rpm
COOLANTEMP/S XXX 'C
B/FUEL SCHDL XXX msec
PW/ST SIGNAL OFF

VHCL SPEED SE XXX km/h

SEF196Y

Component Description
=NFEC0795

The vehicle speed sensor is installed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.

On Board Diagnosis Logic

Malfunction is detected when the almost 0 km/h (0 MPH) s”féﬁ’é“{f
from vehicle speed sensor is sent to ECM even when vehicle is
being driven.

Possible Cause

® Harness or connector
(The vehicle speed sensor circuit is open or shorted.)

® \Vehicle speed sensor

NFEC0797

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 10 seconds

before conducting the next test.

TESTING CONDITION:

Steps 1 and 2 may be conducted with the drive wheels lifted

in the shop or by driving the vehicle. If a road test is expected

to be easier, it is unnecessary to lift the vehicle.

® WITH CONSULT-II

1) Start engine (TCS switch “OFF").

2) Read “WHCL SPEED SE” in “DATA MONITOR” mode with
CONSULT-Il. The vehicle speed on CONSULT-II should
exceed 10 km/h (6 MPH) when rotating wheels with suitable
gear position.

If NG, go to “Diagnostic Procedure”, EC-323.

If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT-II.
4) Warm engine up to normal operating temperature.

NFEC0798

NFEC0798501
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

DTC Confirmation Procedure (Cont'd)

5) Maintain the following conditions for at least 10 consecutive

seconds.
ENG SPEED 1,400 - 6,000 rpm (A/T)
1,900 - 6,000 rpm (M/T)
COOLAN TEMP/S More than 70°C (158°F)
B/FUEL SCHDL 4 - 8 msec (A/T)
4.8 - 9 msec (M/T)
Selector lever Suitable position
PW/ST SIGNAL OFF

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,

Overall Function Check
NFEC0799

Use this procedure to check the overall function of the vehicle
speed sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

@ WITH GST
1) Lift up drive wheels.
2) Start engine.

3) Read vehicle speed sensor signal in “MODE 1" with GST.
The vehicle speed sensor on GST should be able to exceed
10 km/h (6 MPH) when rotating wheels with suitable gear posi-
tion.

4) If NG, go to “Diagnostic Procedure”, FC-323.

NFEC0799S01
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Wiring Diagram

Wiring Diagram

NFEC0800

IGNITION SWITCH EC-VSS-01
ON OR START
| s : DETECTABLE LINE FOR DTC
FUSE e : NON-
10n |EUSE. | ReFeRTO EL-POWER, :NON-DETECTABLE LINE FOR DTC
(JB) (> :LHD MODELS
R :RHD MODELS
#1170 <D>
OR 180: CRY
24
I COMBINATION
METER

UNIFIED METER CONTROL UNIT
(WITH ODO/TRIP METER) (SPEEDOMETER)

— @D, @D

| |
[15] [32] [22]
R PLL B
J_‘ V46
(F4d)
PIL
R
I_l_| M15
Es1
i
R PIL I I I I
I?] ABS [86] B B ix B B
VSP
METER || Aqp A OR Eom I_.J
out EINETCTR'C F48 e
Wez
2526272829 30[31 3233- 1121314[516 __7_8_9_10E_i 1[2[3 4]51=|6I7 8[9]10 REFER TO THE FOLLOWING.
|3435363738394041424344 tel1a[ia[is] el s rolzolzil2zleslod] 7 | HERBREREE = M1 -SUPER
___________________________ ~ MULTIPLE JUNGTION (SMJ)
BRI Z R R @D ruseal ok
7o [17[18]19]20]21]22] 23] 24] 25 26 27 28] 28] [0
1 (218141567 8o sl 1]t[t8]14]75 JUNCTION BOX (/B)
fot 12| [1T2]3]4]5]6]7]8]9]10] [58]59]60]61]62]63]64]65]66]67] [ 109 | 110
103 [104 11 12[13[14)15[16{17]18[19] [30[40[41[a2[43]44[45]46]47148 68 69170{71]72{73)74|75]76 11 |12 -
105 [106 | [20]21]22]28]24]25 26 27]28]20] [49150]51[52]63]54]55]56]57] [77T7aT70Te0]e1]62]6a 64 a5 6] | 113 |14 EEGY HsS.
o os] POzl fsPlarRe] | 87]88]89]90[91]92[93[94]95] {115 [ 116 MEC003D
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
APPROX. 2.0V
M
VEHICLE DRIVING AT 10 KM/H (6 MPH) IN 10 -5 rr
1ST GEAR POSITION UNDER LIFTED UP 5| MATTATHA

CONDITION 0

100 ms*

86 P/L VEHICLE SPEED SENSOR

APPROX. 2.5V

VEHICLE DRIVING AT 30 KM/H (19 MPH) IN
2ND GEAR POSITION UNDER LIFTED UP
CONDITION

SEF859Y
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DTC P0500 VEHICLE SPEED SENSOR (VSS)

Diagnostic Procedure

Diagnostic Procedure

NFEC0801

CHECK VEHICLE SPEED SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.
Disconnect ECM harness connector and combination meter harness connector.
Check harness continuity between ECM terminal 86 and combination meter terminal 32.
Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

IS

oK » |GOTOS3.

NG p» (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors M46, F44
e Harness for open or short between ECM and combination meter

P |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK SPEEDOMETER FUNCTION

Make sure that speedometer functions properly.

OK or NG

oK » |GOTOS.

NG » |GOTO 4.

4 CHECK SPEEDOMETER CIRCUIT FOR OPEN AND SHORT

Check the following.
® Harness connectors M15, E81
e Harness for open or short between combination meter and ABS actuator and electric unit

OK or NG
OK P | Check combination meter and ABS actuator and electric unitr. Refer to EL or BR section.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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DTC PO0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

Description

(AAC) VALVE

Description
SYSTEM DESCRIPTION

NFEC0802

NFEC0802501

Sensor

Input Signal to ECM

ECM function

Actuator

Crankshaft position sensor (POS)

Engine speed (POS signal)

Crankshaft position sensor (REF)

Engine speed (REF signal)

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Ignition switch

Start signal

Throttle position sensor

Throttle position

Park/neutral position (PNP) switch

Park/neutral position

Air conditioner switch

Air conditioner operation

Power steering oil pressure switch

Power steering load signal

Battery

Battery voltage

Vehicle speed sensor

Vehicle speed

Ambient air temperature switch

Ambient air temperature

Intake air temperature sensor

Intake air temperature

Absolute pressure sensor

Ambient barometic pressure

Idle air control

IACV-AAC valve

To intake
manifold

SEF765P

This system automatically controls engine idle speed to a specified
level. Idle speed is controlled through fine adjustment of the
amount of air which by-passes the throttle valve via IACV-AAC
valve. The IACV-AAC valve changes the opening of the air by-pass
passage to control the amount of auxiliary air. This valve is actu-
ated by a step motor built into the valve, which moves the valve in
the axial direction in steps corresponding to the ECM output sig-
nals. One step of IACV-AAC valve movement causes the respec-
tive opening of the air by-pass passage. (i.e. when the step
advances, the opening is enlarged.) The opening of the valve is
varied to allow for optimum control of the engine idling speed. The
crankshaft position sensor (POS) detects the actual engine speed
and sends a signal to the ECM. The ECM then controls the step
position of the IACV-AAC valve so that engine speed coincides with
the target value memorized in ECM. The target engine speed is the
lowest speed at which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by takig into consid-
eration various engine conditions, such as during warm up,
deceleration, and engine load (air conditioner, power steering and
cooling fan operation).

COMPONENT DESCRIPTION
IACV-AAC Valve NFEC080250201

The IACV-AAC valve is operated by a step motor for centralized
control of auxiliary air supply. This motor has four winding phases
and is actuated by the output signals of ECM which turns ON and
OFF two windings each in segeunce. Each time the IACV-AAC
valve opens or closes to change tha auxiliary air quantity, the ECM
sends a pulse signal to the step motor. When no change in the
auxiliary air quantity is needed, the ECM does not issue the pulse
signal. A certain voltage signal is issued so that the valve remains
at that particular opening.

NFEC0802502
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DTC PO0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0803

MONITOR ITEM

IACV-AAC/V

Engine: After warming up

Air conditioner switch: “OFF”

Shift lever: “N”
No-load

CONDITION SPECIFICATION
Idle 2 - 10 step
2,000 rpm —

On Board Diagnosis Logic

Malfunction is detected when
(Malfunction A) the IACV-AAC valve does not operate properly,
(Malfunction B) the IACV-AAC valve does not operate properly.

NFEC0804

Possible Cause

MALFUNCTION A

e Harness or connectors
(The IACV-AAC valve circuit is open.)

e |ACV-AAC valve

MALFUNCTION B
® Harness or connectors
(The IACV-AAC valve circuit is shorted.)
® Air control valve (Power steering)
e |ACV-AAC valve

DTC Confirmation Procedure

NOTE:

e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
10 seconds before conducting the next test.

e If the engine idle speed is out of the specified value, per-
form “Idle air Volume Learning”, EC fore conducting
“DTC Confirmation Procedure”. For the target idle speed,
refer to the “Service Data and Specifications (SDS)”,

NFEC0805

NFEC0805501

NFEC0805502

NFEC0806

e Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st
trip DTC cannot be confirmed, perform “PROCEDURE
FOR MALFUNCTION B”.
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DTC PO0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

DTC Confirmation Procedure (Cont'd)

(AAC) VALVE

DATA MONITOR
MONITOR | NO DTC
ENG SPEED XXX rpm
SEF058Y
DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

COOLANTEMP/S XXX 'C

SEF174Y

PROCEDURE FOR MALFUNCTION A

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V with ignition switch “ON”.

® With CONSULT-II

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Start engine and let it idle.

4) Keep engine speed at 2,500 rpm for three seconds, then let it
idle for three seconds.
Do not rev engine to more than 3,000 rpm.

5) Perform step 4 once more.
6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-328.

NFEC0806S01

NFEC080650101

@& With GST
Follow the procedure “With CONSULT-II” above.

NFEC080650102

PROCEDURE FOR MALFUNCTION B
TESTING CONDITION:

e Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

e Always perform the test at a temperature above -10°C
(14°F).

® With CONSULT-II

1) Open engine hood.

2) Start engine and warm it up to normal operating temperature.

3) Turn ignition switch “OFF” and wait at least 10 seconds.

4) Turn ignition switch “ON” again and select “DATA MONITOR”
mode with CONSULT-II

5) Start engine and run it for at least 1 minute at idle speed.
6) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-324.

NFEC0806S02

NFEC080650201

@& With GST
Follow the procedure “With CONSULT-II"” above.

NFEC080650202
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DTC PO0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE

Wiring Diagram

Wiring Diagram

REFER TO EL-POWER.

NFEC0807

EC-AAC/V-01

DETECTABLE LINE FOR DTC

s - NON-DETECTABLE LINE FOR DTC

> :LHD MODELS

15A
<{R> : RHD MODELS
WiL PU *1 R: D
wig: {RY
W/PU{I
IACV-AAC
R{Z @ VALVE
L gy
I\ L] |Lsd) (Led
WL PU YB R GYL
[l [zl
3 5o |ECM A
l] l] RELAY -
Q ? @==
L ]
wl/B *1
w/B *1 A
iy
___________ 3
I_I_I_ F18 LI_I
wl/B R
wiB W/PU Y /B GY/L
[26] [6] [e] [71 [7]
SSOFF 1SC 1SC 1SC 1SC
# #3 #2 #4 cou
[1H2] DA
AlBINED CRING:
[3[6] BR \5]6]7]8/ 5 4/ Gy
I
o) 11]2[3]4]5[6]7]8]9[10 58]59|60]61]62]63]64[65]66|67] |109 110
108 104 IIIIIII B mEEEDEREE @@IIIIIII it [ 12
8 K e e e X 23 53 1 3 5 il v s e e R e E S 5 N A e .
107|108 | [30]31]32[33]34]35(36]37)38 7 87188189[90191192[93]194]|95] |15 | 116

MEC004D
ECM TSRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
6 W/PU
; Y\/(B IACV-AAC VALVE ENGINE RUNNING AT IDLE SPEED 0.1-14v
17 GY/L
SEF625XB
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DTC PO0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL

(AAC) VALVE

Diagnostic Procedure

Diagnostic Procedure

NFEC0808

1

CHECK IACV-AAC VALVE POWER SUPPLY CIRCUIT

1. Stop engine.
2. Disconnect IACV-AAC valve harness connector.

View with intake air duct removed

SEC008C
3. Turn ignition switch “ON”".
4. Check voltage between IACV-AAC valve terminals 2, 5 and ground with CONSULT-II or tester.
E DISCONNECT
B A€ 0
g % Voltage: Battery voltage
.
D
SEF343X
OK or NG
OK p |GOTO3.
NG p (GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E15, F18
® Harness for open or short between IACV-AAC valve and ECM relay

P [Repair harness or connectors.
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Diagnostic Procedure (Cont'd)

CHECK IACV-AAC VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.

Disconnect ECM harness connector.

Check harness continuity between ECM terminals and IACV-AAC valve terminals as follows.
Refer to Wiring Diagram.

WP w

ECM terminal IACV-AAC valve terminal
6 1

7 4

8 3

17 6

MTBLO0354
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

OK p» (GO TO4.

NG P [Repair open circuit or short to ground or short to power in harness or connectors.

CHECK AIR CONTROL VALVE (POWER STEERING) OPERATION-I

Reconnect ECM harness connector and IACV-AAC valve harness connector.

Disconnect vacuum hose connected to air control valve (Power steering) at intake air duct.
Start engine and let it idle.

Check vacuum hose for vacuum existence.

Vacuum hose connected to (ciw
oy

PobdE A

[\
SEF971X
Vacuum slightly exists or does not exist.
OK or NG
OK p (GO TOS.
NG P |Replace air control valve (Power steering).

EC-329



DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Diagnostic Procedure (Cont'd)

5 CHECK AIR CONTROL VALVE (POWER STEERING) OPERATION-II

Check vacuum hose for vacuum existence when steering wheel is turned.

/ ) @@\

SEF971X
Vacuum should exist.
OK or NG
OK p |GOTOS.
NG p» |GOTOG.
6 CHECK VACUUM PORT
1. Stop engine.
2. Disconnect vacuum hose connected to air control valve (Power steering) at vacuum port.
3. Blow air into vacuum port.
4. Check that air flows freely.
I | \
~ Vacuum hose connected to Q Vacuum port —
/ N X
’
N -
4‘\‘/‘ N QD— ” d
. <] Intake manifold
SEF972X
OK or NG
OK p» |GOTO7.
NG P |Repair or clean vacuum port.
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Diagnostic Procedure (Cont'd)

7 CHECK VACUUM HOSES AND TUBES

1. Disconnect vacuum hoses between air control valve (Power steering) and vacuum port, air control valve (Power steer-
ing) and intake air duct.

2. Check the hoses and tubes for crack, clogging, improper connection or disconnection.

=
Split

Clogging
=
' D’R Improper connection
SEF109L
OK or NG
OK p |GOTOS8.
NG P |Repair hoses or tubes.

8 CHECK IACV-AAC VALVE-I|

1. Disconnect IACV-AAC valve harness connector.
2. Check resistance between IACV-AAC valve terminal 2 and terminals 1, 3, terminal 5 and terminals 4, 6.

7513, B E@ @a) '\62 E@
4|516

6/

Ta
1N

]
[S2111%]

Resistance:
Approximately 220 [at 20°C (68°F)]

[Q] [Q]

SEF344X
OK or NG

oK » |GOoTOO.

NG P |Replace IACV-AAC valve assembly.
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DTC P0505 IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL
(AAC) VALVE

Diagnostic Procedure (Cont'd)

9 CHECK IACV-AAC VALVE-II

1. Reconnect IACV-AAC valve harness connector and ECM harness connector.
2. Turn ignition switch “ON” and “OFF”, and ensure the IACV-AAC valve makes operating sound according to the ignition
switch position.

IACV-AAC valve
SN SEC009C

OK or NG

OK p» |GOTO 1L

NG » |GO TO 10.

10 REPLACE IACV-AAC VALVE

1. Replace IACV-AAC valve assembly.
2. Perform “Idle Air Volume Learning”, Ec-a1.
Is the result CMPLT or INCMP?

CMPLT or INCMP

CMPLT p» |[INSPECTION END

INCMP p |[Follow the construction of “Idle Air Volume Learning”.

11 CHECK TARGET IDLE SPEED

. Turn ignition switch “OFF”.
. Reconnect all harness connectors and vacuum hoses.
. Start engine and warm it up to normal operating temperature.
. Also warm up transmission to normal operating temperature.
For A/IT models with CONSULT-II, drive vehicle until “FLUID TEMP SE” in “DATA MONITOR” mode of “A/T” system indi-
cates less than 0.9V.
For A/T models without CONSULT-II and M/T models, drive vehicle for 10 minutes.
. Stop vehicle with engine running.
6. Check target idle speed.
M/T: 62550 rpm (VQ30DE engine models)
M/T: 67550 rpm (VQ20DE engine models)
A/T: 700150 rpm (in “P” or “N” position)

e N WN P

g e

OK or NG

OK p (GO TO 12.

NG P |Perform “Idle Air Volume Learning”, EC-41.

12 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Component Description

built into throttle
position sensor

©

Throttle position switch

Throttle position

switch connector

170

Throttle position

sensor connector

177

SEF505V

Specification data are reference values.

Component Description
NFEC0809

A closed throttle position switch and wide open throttle position
switch are built into the throttle position sensor unit. The wide open
throttle position switch is used only for A/T control.

When the throttle valve is in the closed position, the closed throttle
position switch sends a voltage signal to the ECM. The ECM only
uses this signal to open or close the EVAP canister purge volume
control solenoid valve when the throttle position sensor is malfunc-
tioning.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0810

MONITOR ITEM

CLSD THL/P SW

e Engine: After warming up, idle

the engine

CONDITION SPECIFICATION
Throttle valve: Idle position ON
Throttle valve: Slightly open OFF

On Board Diagnosis Logic I

Malfunction is detected when battery voltage from the closed
throttle position switch is sent to ECM with the throttle valve
opened.

Possible Cause
® Harness or connectors
(The closed throttle position switch circuit is shorted.)
e Closed throttle position switch
e Throttle position sensor

NFEC0812
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

DTC Confirmation Procedure

] T DTC Confirmation Procedure
MONITOR NO DTC CAUTION_: .
Always drive vehicle at a safe speed.
ENG SPEED XXX rpm
NOTE:
COOLANTEMP/S XXX 'C If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

@ WITH CONSULT-II NFEC0813S01

1) Start engine and warm it up to normal operating temperature.

Turn ignition switch “OFF”, wait at least 10 seconds and then
start engine.

CLSD THL/P SW ON

SEF197Y 2)

(6] DATA MONITOR 3) Select “CLSD THL/P SW” in “DATA MONITOR” mode.
MONITOR NO DTC If “CLSD THL/P SW” is not available, go to step 5.
COOLANTEMP/S XXX 'C 4) Check the signal under the following conditions.

VHCL SPEED SE XXX km/h

THRTL POS SEN XXXV Condition Signal indication
Throttle valve: Idle position ON
Throttle valve: Slightly open OFF

If the result is NG, go to “Diagnostic Procedure”, FC-337.
If OK, go to following step.

5) Select “DATA MONITOR” mode with CONSULT-II.

6) Drive the vehicle for at least 5 consecutive seconds under the
following condition.

SEF198Y

THRTL POS SEN More than 2.5V
VHCL SPEED SE More than 5 km/h (3 MPH)
Selector lever Suitable position

Driving vehicle uphill (Increased engine load)
Driving location will help maintain the driving conditions
required for this test.

7) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-337.

Overall Function Check

CORNECT NFEC0814
W E;‘] @i@ Use this procedure to check the overall function of the closed
— throttle position switch circuit. During this check, a 1st trip DTC
[ Ecm [o]connecToR|| 7 might not be confirmed.
56 d.

f&\ @ WITH GST . . NFEC0814501
C H 1) Start engine and warm it up to normal operating temperature.
2) Check the voltage between ECM terminal 56 (Closed throttle
_n position switch signal) and ground under the following condi-

1 O tions.

SEF345x At idle: Battery voltage
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Overall Function Check (Cont'd)

At 2,000 rpm: Approximately 0V
3) If NG, go to “Diagnostic Procedure”, EC-337.
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DTC P0510 CLOSED THROTTLE POSITION SWITCH
Wiring Diagram

Wiring Diagram

EC-TP/SW-01

mmmm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

BATTERY

REFER TO
EL-POWER. (> :LHD MODELS

(R : RHD MODELS

*1 sB: >
rG: R

S
g
s
g

oy

| s—
-0 O
—
-0 O

[2]
ECM
RELAY
3
L]

=

*
=
o

o
e

RIG
n
] [ ]
I?l THROTTLE
POSITION
SWITCH
OTHER gCLOSED |(CLOSED THROTTLE
'Y OSITION SWITCH)
- F12
<]
GYLL
]
o GY/L = TO AT-TPS
| ]
GY/L RIG RIG w/B
[56] [110] [112] [26]

| IDLE VB VB SSOFF | ECM

- >
@ RENED
[3[e] ®R S B 7

I
o) 11]2[3]4]5[6]7]8]9[10 5859]60]61[62]63]64[65]66]67] |108 [ 110
108 104 IIIIIII B mEEEDEREE @@IIIIIII it [ 12
105|106 | [20]21]22[23[24[25]26]27[28[29] 49150151152]5815419515657) [77]78[ 79 s0[e1[82[ea[e4[85[e6] |13 | M [~y HsS.
107|108 | [30]31]32[33]34]35(36]37)38 7 87188189[90191192[93]194]|95] |15 | 116

MEC005D
(E:(A:ll\JnTTlgnmmALs AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
ENGINE RUNNING WITH ACCELERATOR PEDAL
5 G gHWFltTOgJLE POSITION FULLY RELEASED UNDER WARM-UP CONDITION BATTERY VOLTAGE
(CLOSED POSITION) IGN ON WITH ACCELERATOR PEDAL DEPRESSED APPROX. OV
SEF626XC
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure

Diagnostic Procedure

NFEC0816

1 CHECK CLOSED THROTTLE POSITION SWITCH POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect throttle position switch harness connector.

Throttle position

SEC001C
3. Turn ignition switch “ON”".
4. Check voltage between throttle position switch terminal 5 and engine ground with CONSULT-II or tester.
DISCONNECT
= |
(&[5 TS.
@' Voltage: Battery voltage
(2 e e
SEF346X
OK or NG
OK p (GO TO 3.
NG > GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors E15, F18

e Harness for open or short between throttle position switch and ECM relay
o Harness for open or short between throttle position switch and ECM

P |Repair harness or connectors.

CHECK CLOSED THROTTLE POSITION SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.
Disconnect ECM harness connector.
Check harness continuity between ECM terminal 56 and throttle position switch terminal 4.
Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

Wk w

OK p» (GO TO 4.

NG P [Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure (Cont'd)

4

CHECK IGNITION TIMING AND ENGINE IDLE SPEED

Check the following items. Refer to “Basic Inspection”, Ec-a0.

ltems Specifications

Ignition timing 9° + 5° BTDC (VQ20DE engine)
15° + 5° BTDC (VQ30DE engine)
Idle speed M/T: 625 + 50 rpm (VQ30DE engine)

675 + 50 rpm (VQ20DE engine)
A/T: 700 = 50 rpm (in “P” or “N” position)

MTBL0625
Models with CONSULT-Il p [GO TO 6.
Models without CON- p |GOTOG.
SULT-II
5 CHECK THROTTLE POSITION SWITCH
With CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch “OFF".
3. Turn ignition switch “ON”".
4. Select “DATA MONITOR” mode with CONSULT-II.
5. Check indication of “CLSD THL/P SW” under the following conditions.
Measurement must be made with throttle position switch installed in vehicle.
Throttle valve conditions CLSD THL/P SW
Completely closed ON
Partially open or completely open OFF
MTBLO0355
OK or NG

OK (With CONSULT-II) p» (GO TO 8.

OK (Without CONSULT- p |GO TO 9.
1)

NG p» [(GOTO7.
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure (Cont'd)

6 CHECK THROTTLE POSITION SWITCH
1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch “OFF”".
3. Disconnect closed throttle position switch harness connector.
4. Check continuity between closed throttle position switch terminals 4 and 5 under the following conditions.
Resistance measurement must be made with throttle position switch installed in vehicle.
I.HP <
DISCONNECT
% Throttle position
\\“ O\ sensor
Cﬁ@ Q)‘.a\\ ‘su,‘sv Throttle valve conditions Continuity
\ D)
\ \o) o N .T/Throttle posmon Completely closed Yes
Q > /| ) switch \ Partially open or completely open No
Q
X oz )
R Z, W
[@] \ / SN
Lo o ,s o 4{ // , fg
g SEC010C
OK or NG
OK (With CONSULT-II) p (GO TO 8.
OK (Without CONSULT- p |GO TO 9.
1))
NG p |GOTO7.
7 ADJUST THROTTLE POSITION SWITCH
Check the following items. Refer to “Basic Inspection”, Ec-aq.
ltems Specifications
Ignition timing 9° + 5° BTDC (VQ20DE engine)
15° + 5° BTDC (VQ30DE engine)
Closed throttle position Feeler gauge thickness and switch
switch idle position condition
adjustment 0.05 mm (0.0020 in): ON
0.15 mm (0.0059 in): OFF
Target idle speed M/T: 625 + 50 rpm (VQ30DE engine)
675 + 50 rpm (VQ20DE engine)
A/T: 700 = 50 rpm (in “P” or “N” position)
MTBL0623

Is it possible to adjust closed throttle position switch?

Yes or No
Yes (With CONSULT-I)  p |GO TO 9.
Yes (Without CONSULT- p |GO TO 9.
1))
No P |Replace throttle position switch.
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DTC P0510 CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure (Cont'd)

8

CHECK THROTTLE POSITION SENSOR

®

agpwNPE

With CONSULT-II

. Start engine and warm it up to normal operating temperature.

Stop engine (ignition switch OFF).

Turn ignition switch ON.

Select “DATA MONITOR” mode with CONSULT-II.

Check voltage of “THRTL POS SEN” under the following conditins.
Voltage measurement must be made with throttle position sensor installed in vehicle.

Throttle valve conditions

THRTL POS SEN

Completely closed (a) 0.15-0.85V
Partially open Between (a) and (b)
Completely open (b} 35-47V
MTBL0230
OK or NG
OK p |GO TO 10.
NG P |Replace throttle position sensor.
9 CHECK THROTTLE POSITION SENSOR
1. Start engine and warm it up to normal operating temperature.
2. Stop engine (ignition switch OFF).
3. Turn ignition switch ON.
4. Check voltage between ECM terminal 91 (Throttle position sensor signal) and ground.
Voltage measurement must be made with throttle position sensor installed in vehicle.
. || ECM |0| CONNECTOR" Throttle valve conditions Voltage
CONNECT 91 Completely closed (a) 0.15-0.85V
Partially open Between (a) and (b)
Completely open (b) 3.5-47V
@@ . f$\H D e-J _!
SEF348X
OK or NG
OK p |GO TO 10.
NG P |Replace throttle position sensor.
10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

>

INSPECTION END
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DTC P0605 ECM

Component Description

SEC220B

SEF058Y

Component Description
NFEC0271

The ECM consists of a microcomputer and connector for signal
input and output and for power supply. The unit controls the engine.

On Board Diagnosis Logic I

Malfunction is detected when ECM calculation function is
malfunctioning.

Possible Cause
e ECM

NFEC0518

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

NFEC0273

® WITH CONSULT-II

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine.

4) Run engine for at least 30 seconds at idle speed.

5) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC0273501

@& WITH GST
Follow the procedure “WITH CONSULT-II" above.

NFEC0273S03
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DTC P0605 ECM

DTC Confirmation Procedure (Cont'd)

@ NO TOOLS

1) Turn ignition switch “ON”".

2) Start engine and wait at least 30 seconds.

3) Turn ignition switch “OFF” and wait at least 10 seconds.

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-347.

NFEC0273S02

Diagnostic Procedure

NFEC0274

1

INSPECTION START

A

5.

(@ with CONSULT-II

Turn ignition switch “ON”.

Select “SELF DIAG RESULTS” mode with CONSULT-II.
Touch “ERASE”".

Perform “DTC Confirmation Procedure”.

See

Is the 1st trip DTC P0605 displayed again?

0N PG

5.

@) With GST

Turn ignition switch “ON”.

Select MODE 4 with GST.

Touch “ERASE".

Perform “DTC Confirmation Procedure”.
See

Is the 1st trip DTC P0605 displayed again?

@

2.

3.

No Tools

. Turn ignition switch “ON”.

Erase the Diagnostic Test Mode Il (Self-diagnostic results) memory. Refer to “How to Erase Emission-related Diagnostic
Information”, [EC-56,

Perform “DTC Confirmation Procedure”.

See EC-341.

4. Is the 1st trip DTC 0605 displayed again?
Yes or No
Yes [With NVIS (NATS) p |GO TO 2.
system]
Yes [Without NVIS p |GOTO3.

(NATS) system]

No p |INSPECTION END

2 REPLACE ECM

1. Turn ignition switch “OFF”.

2. Replace ECM.

3. Perform initialization of NVIS (NATS) system and registration of all NVIS (NATS) ignition key IDs. Refer to “NVIS

(Nissan Vehicle Immobilizer System — NATS)”,
Perform “Idle Air Volume Learning”,
Which is the result CMPLT or INCMP?

CMPLT or INCMP

CMPLT p» |[INSPECTION END

INCMP p | Follow the construction of “Idle Air Volume Learning”.
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DTC P0605 ECM

Diagnostic Procedure (Cont'd)

3 REPLACE ECM
1. Turn ignition switch “OFF”.
2. Replace ECM.
3. Perform “Idle Air Volume Learning”, EC-a1.

Which is the result CMPLT or INCMP?

CMPLT or INCMP

CMPLT p [INSPECTION END
INCMP p |Follow the construction of “Idle Air Volume Learning”.
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DTC P1131 SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Description

Description
SYSTEM DESCRIPTION

NFEC0823

NFEC0823501

Sensor

Input Signal to ECM ECM function

Actuator

Throttle position sensor

Throttle position

Ignition switch

Start signal

Crankshaft position sensor (POS)

Engine speed (POS signal) Swirl control

Crankshaft position sensor (REF)

Engine speed (REF signal) valve control

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Swirl control valve control

solenoid valve
1 Vacuum signal

Swirl control valve actuator

!
Swirl control valve

This system has a swirl control valve in the intake passage of each
cylinder.

While idling and during low engine speed operation, the swirl con-
trol valve closes. Thus the velocity of the air in the intake passage
increases, promoting the vaporization of the fuel and producing a
swirl in the combustion chamber.

Because of this operation, this system tends to increase the burn-
ing speed of the gas mixture, improve fuel consumption, and
increase the stability in running conditions.

Also, except when idling and during low engine speed operation,
this system opens the swirl control valve. In this condition, this
system tends to increase power by improving intake efficiency via
reduction of intake flow resistance, intake flow.

The solenoid valve controls swirl control valve’s shut/open condi-
tion. This solenoid valve is operated by the ECM.

Throttle position Swirl control valve
sensor (ldle posi- Engine speed control solenoid | Swirl control valve
tion) valve
ON Below 3,200 rpm ON Closed
Less than 3,200 ON Closed
rpm
OFF
More than 3,600 OFF Open
rpm

When engine coolant temperature is below 10°C (50°F) and above 55°C (131°F),
swirl control valve is kept open regardless of above condition.

Throttle body

Swirl control valve control\
solenoid valve

Swirl control valve

Vacuum tank

One-way valve — |

Swirl control valve actuator

SEF045Y
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DTC P1131 SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Description (Cont’d)

Specification data are reference values.

COMPONENT DESCRIPTION
Swirl Control Valve Control Solenoid Valve [

The swirl control valve control solenoid valve responds to signals
from the ECM. When the ECM sends an ON (ground) signal, the
solenoid valve is bypassed to apply intake manifold vacuum to the
swirl control valve actuator. This operation closes the swirl control
valve. When the ECM sends an OFF signal, the vacuum signal is
cut and the swirl control valve opens.

NFEC0823S02

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0824

MONITOR ITEM

CONDITION SPECIFICATION

SWRL CONT SV

e Engine speed: Idle

Engine coolant temperature is
between 15°C (59°F) to 50°C ON
(122°F).

Engine coolant temperature is

above 55°C (131°F). OFF

On Board Diagnosis Logic I

Malfunction is detected when an improper voltage signal is sent to
ECM through swirl control valve control solenoid valve.

Possible Cause

® Harness or connectors
(The swirl control valve control solenoid valve circuit is open or
shorted.)

e Swirl control valve control solenoid valve

NFEC0826

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

NFEC0827
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DTC P1131 SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

DTC Confirmation Procedure (Cont'd)

T ® WITH CONSULT-II
MONITOR | NODTC 1) Turn ignition switch “ON”".
2) Select “DATA MONITOR” mode with CONSULT-II.

3) Wait at least 5 seconds.
If 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC0827S04

ENG SPEED XXX rpm

@® WITH GST
Follow the procedure “With CONSULT-II” above.

NFEC0827S05

SEF058Y
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DTC P1131 SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Wiring Diagram

Wiring Diagram

=NFEC0828

EC-SWL/V-01
IGNITION SWITCH

ON OR START mmmm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

REFER TO
EL-POWER.

<=
Ei
—mmn
=rcC
Tow
Q
=

<
=
&)

4 e |

®

I
=
=2

SWIRL CONTROL
VALVE CONTROL
SOLENQID
VALVE

§|:|m_m[|§mmz|:|-§_

[72]
9]
<

ECM

1T2[3]4][sl=={6]7[8] 90 == REFER TO THE FOLLOWING.
11[2]a]ulns]e]r]e W48 (M19) -FUSE BLOCK-

JUNCTION BOX (J/B)
(@D)
P HS.

=8

=

e e © ! B EEERERE) [
w [59]40[41[42[43 44 45 6 47 8] @@ i
i
i

NEBE

05 |106 | [20]21]22]23]24]25]26]27]28]29] [49150151162]53]54|85|56157) [77]78[79]s0]s1[62]83]s485]86] | i3 | ft4
o7 [ 108 [87]88]eo]o0]o1]92[a3]o4es] 15 [11s

1

MECO007D

EXM_I:I;(IE)I?\JMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
ENGINE RUNNING AT IDLE SPEED WITH
ENGINE COOLANT TEMPERATURE BETWEEN 15°C (59°F) 0-1V

29 G SWIRL CONTROL VALVE  |AND 50°C (122°F).
CONTROL SOLENOID VALVE

ENGINE RUNNING AT IDLE SPEED WITH
ENGINE COOLANT TEMPERATURE ABOVE 55°C (131°F). BATTERY VOLIAGE

SEF627XB
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DTC P1131 SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NFEC0829

1 INSPECTION START
Do you have CONSULT-1I?

Yes or No

Yes » |GoTO 2.
No » |GoTOS.

2 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE CIRCUIT

With CONSULT-II

1. Turn ignition switch “ON”.

2. Select “SWIRL CONT SOL/V” in “ACTIVE TEST” mode with CONSULT-II.
3. Touch “ON” and “OFF” on CONSULT-II screen.

ACTIVETEST
SWIRL CONT SOL/V| OFF

MONITOR
ENG SPEED XXX rpm
IACV-AAC/V XXX step

SEF069Y
4. Make sure that clicking sound is heard from the swirl control valve control solenoid valve.

OK or NG

OK p» (GO TO 6.
NG p |GOTO3.
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DTC P1131 SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

3 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect swirl control valve control solenoid valve harness connector.

ontrol valve
control solenoid
valve

/
[RR/Z STy SEF272X

) N
Swirl ¢

3. Turn ignition switch “ON”".
4. Check voltage between swirl control valve control solenoid valve terminal 1 and ground with CONSULT-II or tester.

€

><]

@ Voltage: Battery voltage
)
D S

SEF619X

OK or NG

OK GO TO 5.

>
NG » |GOTO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

e 15A fuse

e Harness for open or short between swirl control valve control solenoid valve and fuse

P |Repair harness or connectors.

5 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN
AND SHORT

=

Turn ignition switch “OFF”.

Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 29 and swirl control valve control solenoid valve terminal 2. Refer to
Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

n

OK or NG

oK » |GOTOG.

NG P |Repair open circuit, short to ground or short to power in harness connectors.
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DTC P1131 SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

6 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

(@ with CONSULT-II

. Reconnect the disconnected harness connectors.

Start engine and let it idle.

Remove vacuum hose connected to swirl control valve actuator.

Select “SWIRL CONT SOL/V” in “ACTIVE TEST” mode with CONSULT-II.

Touch “ON” and “OFF” on CONSULT-II screen.

Check vacuum existence and operation delay time under the following conditions.

ok whpE

SWIRL CONT SOL/V Vacuum
ON should exist.
OFF should not exist.

Operation takes
less than 1 second.

SEF046Y

@ Without CONSULT-II

. Reconnect ECM harness connector.

Remove vacuum hose connected to swirl control valve actuator.

Start engine and let it idle.

Apply 12V of direct current between swirl control valve control solenoid valve terminals 1 and 2.
Check vacuum existence and operation delay time under the following conditions.

SN EAE D@
am

grONE

Condition Vacuum

12V direct current Should exist.
supply
No supply Should not
exist.

Operation takes less than 1 second.

SEF047Y

OK or NG

oK » |GOoTO7.

NG P |Replace intake manifold collector assembly.

7 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p |INSPECTION END
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

System Description

System Description

NFEC0554
COOLING FAN CONTROL
NFEC0554501
Sensor Input Signal to ECM ECM function Actuator
Vehicle speed sensor Vehicle speed
Engine coolant temperature sensor Engine coolant temperature
Air conditioner switch Air conditioner “ON” signal Cooling fan Cooling fan
control relay(s)

Ignition switch

Start signal

Refrigerant pressure sensor

Refrigerant pressure

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, refriger-
ant pressure and air conditioner ON signal. The control system has 3-step control [HIGH/LOW/OFF].

OPERATION
VQ20DE Engine Models

NFEC0554502

NFEC055450203

Air conditioner switch is “OFF”.

—_—

&= 105(221) §

.

100 (212)

95 (203)

| |

20 80
(12) (50)
Vehicle speed km/h (MPH)

Engine coolant temperature
Engine coolant temperature

Air conditioner switch is “ON".

Refrigerant pressure is between

1,760 kPa (17.6 bar, 17.95 kg/cm?2, 255.2 psi) and
2,060 kPa (20.6 bar, 21.01 kg/cmZ2, 298.8 psi).

& 105 (221)
(@]
=100 (212) &

95 (203) %

Engine coolant temperature
Engine coolant temperature

7
20 80
(12)  (50)

Vehicle speed km/h (MPH)
[] : Cooling fans do not operate.

Air conditioner switch is “ON”".
Refrigerant pressure is less than
1,760 kPa (17.6 bar, 17.95 kg/cmZ2, 255.2 psi).

B84, &% 2200335258
RRO020R0KABK Q2RIK0KK,
B0 KKK R K KR KRNKKNRKKK,
DR RRRNNR

//

v

105 (221)

N\

100 (212)

95 (203)

|
80
(50)

20
(12)
Vehicle speed km/h (MPH)

Air conditioner switch is “ON”.

Refrigerant pressure is more than

2,060 kPa (20.6 bar, 21.01 kg/cm2, 298.8 psi).
A/T models

R
R

105 (221)

SR

R

100 (212)

D

100 (212) 58

o,

X

RS

95 (203) 95 (203) [§

TRRRIIZLS

2

”,

B

20 80
(12) (50)
Vehicle speed km/h (MPH)

20
(12)

M/T models

105 (221) §&&

Vehicle speed km/h (MPH)
: Cooling fans operate at “Low” speed. & : Cooling fans operate at “High” speed.

R

&
QR

ot
DRRRRDIEIRRRRR
&

oo

%
ot
&
%
&
et
%
ot
&
%

X
XXX
AR

(50)

SEF001Y
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)
CONSULT-Il Reference Value in Data Monitor Mode

VQ30DE Engine Models

NFEC055450204

Air conditioner switch is “OFF”.

105 (221)
100 (212)R

95 (203)

20 80
(12) (50)

Vehicle speed km/h (MPH)

Engine coolant temperature "C (°F)

I:] : Cooling fans do not operate.

Engine coolant temperature "C (°F)

Air conditioner switch is “ON”.
Refrigerant pressure is less than
1,580 kPa (15.8 bar,16.1 kg/cm?,

229 psi).

105 (221
100 (212
95 (203

w : Cooling fans operate

F)

20 80
(12) (50)

Vehicle speed km/h (MPH)

Engine coolant temperature ‘C (°

at “Low” speed.

Air conditioner switch is “ON”.
Refrigerant pressure is more than
1,580 kPa (15.8 bar, 16.1 kg/cm?,
229 psi).

105 (221)
100 (212)
95 (203)

20 80
(12) (50)

Vehicle speed km/h (MPH)

: Cooling fans operate
at “High” speed.

SEF578XB

CONSULT-Il Reference Value in Data Monitor

Mode
. . NFEC0555
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Air conditioner switch: OFF OFF
e Engine: After warming up, idle
AIR COND SIG the engine Air conditioner switch: ON ON
(Compressor operates)
Engine coolant temperature is OFF
94°C (201°F) or less
e After warming up engine, idle Engine coolant temperature is
COOLING FAN the engine. between 95°C (203°F) and 104°C |LOW
e Air conditioner switch: OFF (219°F)
Engine coolant temperature is HIGH
105°C (221°F) or more

On Board Diagnosis Logic

NFEC0557

If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature will

rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated.

Malfunction is detected when cooling fan does not operate properly (Overheat), cooling fan system does not
operate properly (Overheat) and engine coolant was not added to the system using the proper filling method.
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Possible Cause

MIN.

MAX.

}K

SEF621W

ACTIVETEST

COOLING FAN

OFF

MONITOR

COOLANTEMP/S

XXX °'C

SEF111X

Possible Cause

e Harness or connectors

(The cooling fan circuit is open or shorted.)
Cooling fan

Radiator hose

Radiator

Radiator cap

Water pump

® Thermostat

For more information, refer to “MAIN 12 CAUSES OF
OVERHEATING”, EC-368.

CAUTION:

When a malfunction is indicated, be sure to replace the cool-

ant following the procedure in the MA-16, “Changing Engine

Coolant”. Also, replace the engine oil.

1) Fill radiator with coolant up to specified level with a fill-
ing speed of 2 liters per minute. Be sure to use coolant
with the proper mixture ratio. Refer to MA-14, “Engine
Coolant Mixture Ratio”.

2) After refilling coolant, run engine to ensure that no
water-flow noise is emitted.

NFEC0563

Overall Function Check
NFEC0558

Use this procedure to check the overall function of the cooling fan.
During this check, a DTC might not be confirmed.

WARNING:

Never remove the radiator cap when the engine is hot. Serious
burns could be caused by high pressure fluid escaping from
the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by
turning it a quarter turn to allow built-up pressure to escape.
Then turn the cap all the way off.

® WITH CONSULT-II NFECOS58501

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.
If the coolant level in the reservoir tank and/or radiator is below
the proper rangef skig the following steps and go to “Diagnos-
tic Procedure”, .

2) Confirm whether the customer filled the coolant or not. If the
customer filled the coolant, skip the following steps and go to
“Diagnostic Procedure”,

3) Turn ignition switch “ON".
4) Perform “COOLING FAN” in “ACTIVE TEST” mode with CON-
SULT-II.

5) If the results are NG, go to “Diagnostic Procedure”, EC-357.
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Overall Function Check (Cont'd)

I

MAX.
IOK
MIN.

AEC640

Cooling fan

SEC163BA

/— Cooling fan
E==z Engine coolant
)

temperature sensor
harness connector

DISCONNECT

€

1509 resistor

MEC475B

@ WITHOUT CONSULT-I

1)

2)

3)

4)
5)
6)
7

8)
9)

NFEC0558503

Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is below
the proper rangef skig the following steps and go to “Diagnos-
tic Procedure”, .

Confirm whether the customer filled the coolant or not. If the
customer filled the coolant, skip the following steps and go to
“Diagnostic Procedure”,

Start engine.

Be careful not to overheat engine.

Set temperature control lever to full cold position.

Turn air conditioner switch “ON”.

Turn blower fan switch “ON”.

Run engine at idle for a few minutes with the air conditioner
operating.

Be careful not to overheat engine.

Make sure the cooling fans are operating at low speeds.
Turn ignition switch “OFF".

10) Turn air conditioner switch and blower fan switch “OFF”.
11) Disconnect engine coolant temperature sensor harness con-

nector.

12) Connect 150Q resistor to engine coolant temperature sensor

harness connector.

13) Restart engine and make sure the cooling fans are operating

at high speed.
Be careful not to overheat engine.

14) If NG, go to “Diagnostic Procedure”, EC-357.
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Wiring Diagram

Wiring Diagram

EC-COOL/F-01

. : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

IGNITION SWITCH
ON OR START BATTERY

15A REFER TO EL-POWER.

S E

G —Qu=@
\
Vv

G G/W
I_,%lj I_]?T I_,El_‘ COOLING \ NEXT PAGE
g i o] R
BR/R W/R G/R

[ LG *}
{L> :LHD MODELS
<R : RHD MODELS
i 3: <D
4: B>
x2 7:XD
9: (B>
BR/R LG
[35] [a]
RFRL RFRH
ECM
N T T T T TN T T T | REFER TO THE FOLLOWING.
' ‘llln ‘l...a ® @ | | -FUSE BLOCK-
(F17)
| Elel7[e) &l7le[o]1o/ JUNCTION BOX (J/B)

2f[1]2]3]4]5]6][7[8]9]10 I ! 58]59]60[61]62[63]64]65]66]67

o w [39[40[¢1[#2[43]4a 45 46 47]48] @[ﬁ

06 | [20[21]22]23[24]25]26]27]28]29]  [49150]51[52]53[54|55]56[57] *[77]78]79]80]81]62[83]84]65]86

08 [87[88[so]90[o1]o2]93]94]e5]
1

101 1
103 |1
105 |1
107 |1

12
E®
ey LR

MEC848C
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)
Wiring Diagram (Cont’d)

BATTERY EC'COOL/F'O2
40A  |REFERTO EL-POWER. mmm : DETECTABLE LINE FOR DTC
- NON-DETECTABLE LINE FOR DTC
GW
] < 1
<z G w—@
<BjmG
-
@ BR
@ BR —
BR G UB UR
PRECEDING J [1] '? 'Z‘ COOLING '? COOLING
é Ql] 9” RELAY-2 9” RELAY-3
EUp R ey
G RIY B B

@LG_ I
W/R RIY
[2] [1]
Lo H! lcooLing COOLING
) ) [FAN FAN A
MOTOR-1 MOTOR-2
o Lo
L ]
LB B
_.
;
B B B B
n
. 1
L 4
E22 E53
=B Vv
@@ o @
56| v Br ¥ G oy
MEC849C

ECMTERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL[WIRE COLOR ITEM CONDITION DATA (DC)
ENGINE RUNNING WITH
34 LG COOLING FAN RELAY COOLING FAN NOT OPERATING BATTERY VOLTAGE
(HIGH) ENGINE RUNNING WITH 0-1.0V
COOLING FAN OPERATING AT HIGH SPEED .
ENGINE RUNNING WITH
COOLING FAN NOT OPERATING BATTERY VOLTAGE
35 BR/R  |COOLING FAN RELAY (LOW)
ENGINE RUNNING WITH 0-1.0v
COOLING FAN OPERATING AT LOW SPEED -1
SEF630XB
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Diagnostic Procedure

Diagnostic Procedure

NFEC0560

1 INSPECTION START

Do you have CONSULT-1I?
Yes or No

Yes » |GoTO 2.
No » |GOTO 4.

2 CHECK COOLING FAN LOW SPEED OPERATION
With CONSULT-II
1. Disconnect cooling fan relays-2 and -3.

— & Battery _A_O\\ AN
\ Cooling fan relay-1
\ / <Coo|ing fan

NN \)

R [

Cooling fan

SEC006C

2. Turn ignition switch “ON”.
3. Perform “COOLING FAN” in “ACTIVE TEST” mode with CONSULT-II.

ACTIVETEST
COOLINGFAN | OFF
MONITOR
COOLANTEMP/S XXX °C

SEF646X

4. Make sure that cooling fans-1 and -2 operate at low speed.
OK or NG

OK p |GOTO 3.
NG P |Check cooling fan low speed control circuit. (Go to PROCEDURE A, EC-363.)
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Diagnostic Procedure (Cont'd)

3 CHECK COOLING FAN HIGH SPEED OPERATION
With CONSULT-I
1. Turn ignition switch “OFF”.
2. Reconnect cooling fan relays-2 and -3.
3. Turn ignition switch “ON”".
4. Perform “COOLING FAN" in “ACTIVE TEST” mode with CONSULT-II.
ACTIVETEST
COOLINGFAN |  OFF
MONITOR
COOLAN TEMP/S XXX °C
SEF111X
5. Make sure that cooling fans-1 and -2 operate at high speed.
OK or NG
OK p |GOTOE6.
NG P | Check cooling fan high speed control circuit. (Go to PROCEDURE B, EC-366l)
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Diagnostic Procedure (Cont'd)

4 CHECK COOLING FAN LOW SPEED OPERATION

® Without CONSULT-II
1. Disconnect cooling fan relays-2 and -3.

Cooling fan =i §—

relay-3 \

SEC006C
2. Start engine and let it idle.
3. Set temperature lever at full cold position.
4. Turn air conditioner switch “ON”.
5. Turn blower fan switch “ON".
6. Make sure that cooling fans-1 and -2 operate at low speed.

Cooling fan
SEC163BA
OK or NG

OK p» (GO TOS.
NG P | Check cooling fan low speed control circuit. (Go to PROCEDURE A, [EC-363.)
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Diagnostic Procedure (Cont'd)

5 CHECK COOLING FAN HIGH SPEED OPERATION

® Without CONSULT-II

. Turn ignition switch “OFF”.

Reconnect cooling fan relays-2 and -3.

Turn air conditioner switch and blower fan switch “OFF".

Disconnect engine coolant temperature sensor harness connector.

Connect 150Q resistor to engine coolant temperature sensor harness connector.
Restart engine and make sure that cooling fans-1 and -2 operate at high speed.

/— Cooling fan
—F Engine coolant

'/ temperature sensor
harness connector

ok wnpE

DISCONNECT

€

1509 resistor

OK or NG

MECA475B

OK » |GOTOG.

NG P |Check cooling fan high speed control circuit. (Go to PROCEDURE B, [EC-366.)

6 CHECK COOLING SYSTEM FOR LEAK

Apply pressure to the cooling system with a tester, and check if the pressure drops.
Testing pressure: 157 kPa (1.57 bar, 1.6 kglcm 2, 23 psi)

CAUTION:

Higher than the specified pressure may cause radiator damage.

EG17650301
(J33984-A)

Pressure should not drop.

OK or NG

SLC754A

OK p» (GO TO 8.

NG p» [(GOTO7.

7 DETECT MALFUNCTIONING PART

Check the following for leak.

e Hose

e Radiator

o Water pump (Refer to Lc-17, “water Pump”.)

P |Repair or replace.
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Diagnostic Procedure (Cont'd)

8 CHECK RADIATOR CAP

Apply pressure to cap with a tester and check radiator cap relief pressure.

EG17650301
(J33984-A) SLC755A

Radiator cap relief pressure:
59 - 98 kPa (0.59 - 0.98 bar, 0.6 - 1.0 kg/cm 2, 9 - 14 psi)

OK or NG

OK » |GoTOO.

NG P |Replace radiator cap.

9 CHECK THERMOSTAT

1. Remove thermostat.

2. Check valve seating condition at normal room temperatures.
It should seat tightly.

3. Check valve opening temperature and valve lift.

SLC343
Valve opening temperature:
82°C (180°F) [standard]
Valve lift:
More than 8.6 mm/95°C (0.339 in/203°F)
4. Check if valve is closed at 5°C (9°F) below valve opening temperature. For details, refer to LC-16, “Thermostat”.

OK or NG

OK p» (GO TO 10.

NG P |Replace thermostat.
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Diagnostic Procedure (Cont'd)

10 CHECK ENGINE COOLANT TEMPERATURE SENSOR

1. Remove engine coolant temperature sensor.
2. Check resistance between engine coolant temperature sensor terminals 1 and 2 as shown in the figure.

<Reference data>

Temperature °C (°F) Resistance kQ
20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260
201
10}
8 =
6
g T
S Acceptable
@ s
[&]
S
= g
i
0.4
0.21
0.1—L

1
-20 0

20 40 60 80 100
(—4) (32) (BB) (104) (140) (178) (212)
Temperature °C (°F) SEF304X
OK or NG
OK p» |[GO TO 11.
NG P |Replace engine coolant temperature sensor.

11 CHECK MAIN 12 CAUSES

If the cause cannot be isolated, go to “MAIN 12 CAUSES OF OVERHEATING", EC-364.

p» |[INSPECTION END
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Diagnostic Procedure (Cont'd)

PROCEDURE A

=NFEC0560S01

CHECK COOLING FAN POWER SUPPLY CIRCUIT

e

Turn ignition switch “OFF”.

Disconnect cooling fan relay-1.

Turn ignition switch “ON”".

Check voltage between cooling fan relay-1 terminals 1, 3, 6 and ground with CONSULT-II or tester.

€ G
ey Efﬁ

316 Voltage: Battery voltage
ﬂ
D O 1
) SEF590X
OK or NG

OK p» (GO TO 3.
NG p [(GOTO2.
2 DETECT MALFUNCTIONING PART
Check the following.
e 15A fuse

® 40A fusible links
e Harness for open or short between cooling fan relay-1 and fuse
e Harness for open or short between cooling fan relay-1 and battery

P |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P1217 ENGINE OVER TEMPERATURE (OVERHEAT)

Diagnostic Procedure (Cont'd)

3 CHECK COOLING FAN GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Disconnect cooling fan motor-1 harness connector and cooling fan motor-2 harness connector.

— AR
Cooling fan motor-17
harness connector
Cooling fan motor-2
harness connector =
L\ e

3. Check harness continuity between cooling fan relay-1 terminal 5 and cooling fan motor-1 terminal 2, cooling fan
motor-1 terminal 3 and body ground. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.
5. Check harness continuity between cooling fan relay-1 terminal 7 and cooling fan motor-2 terminal 2, cooling fan
motor-2 terminal 3 and body ground. Refer to Wiring Diagram.
Continuity should exist.
6. Also check harness for short to ground and short to power.

SEC007C

OK or NG

OK p (GO TO 4.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK COOLING FAN OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

[En

. Disconnect ECM harness connector.

. Check harness continuity between ECM terminal 35 and cooling fan relay-1 terminal 2. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

N

OK » |GOTOG.

NG p |GOTOS5S.

5 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E8, F17
® Harness for open or short between cooling fan relay-1 and ECM

P |Repair open circuit or short to ground or short to power in harness or connectors.
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Diagnostic Procedure (Cont'd)

6 CHECK COOLING FAN RELAY-1
Check continuity between cooling fan relay-1 terminals 3 and 5, 6 and 7 under the following conditions.
Conditions Continuity
12V direct t supply bet
No current supply No
SEF591X
OK or NG
OK p» [(GOTO7.
NG P |Replace cooling fan relay.
7 CHECK COOLING FAN MOTORS-1 AND -2
Supply battery voltage between the following terminals and check operation.
Cooling fan motor-1
harness connector :
Speed Terminals
(+) )
i L 2 3
Cooling fan motor-2 ﬁ?,?c',',“_%’ fan H?; T2 3 4
harness connector . - .
Cooling fan Low 2 3
motor-2 High 1,2 3,4
& DISCONNECT
T.S.
SEF592X
OK or NG
OK p (GO TO 8.
NG P |Replace cooling fan motors.
8 CHECK INTERMITTENT INCIDENT
Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT"| EC-126.
p |[INSPECTION END
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Diagnostic Procedure (Cont'd)

PROCEDURE B

CHECK COOLING FAN POWER SUPPLY CIRCUIT

Turn ignition switch “OFF”.

Disconnect cooling fan relays-2 and -3.

Turn ignition switch “ON”".

Check voltage between cooling fan relays-2 and -3 terminals 1, 3 and ground with CONSULT-II or tester.

% DISCONNECT % DISCONNECT
A€ AE

NFEC0560S02

e

Voltage: Battery voltage

SEF593X

oK » |GOTOS.
NG » |GOoTO2

2 DETECT MALFUNCTIONING PART

Check the following.
e Harness for open or short between cooling fan relays-2 and -3 and fuse
® Harness for open or short between cooling fan relays-2 and -3 and fusible link

P [Repair harness or connectors.

CHECK COOLING FAN GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.

Disconnect cooling fan motor-1 harness connector and cooling fan motor-2 harness connector.

Check harness continuity between cooling fan relay-2 terminal 5 and cooling fan motor-1 terminal 1, cooling fan relay-2

terminal 7 and cooling fan motor-1 terminal 4, cooling fan relay-2 terminal 6 and body ground. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

5. Check harness continuity between cooling fan relay-3 terminal 5 and cooling fan motor-2 terminal 1, cooling fan relay-3
terminal 7 and cooling fan motor-2 terminal 4, cooling fan relay-3 terminal 6 and body ground. Refer to Wiring Diagram.

Continuity should exist.
6. Also check harness for short to ground and short to power.

OK or NG

W w

OK p (GO TO 4.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK COOLING FAN OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 34 and cooling fan relay-2 terminal 2, cooling fan relay-3 terminal 2.
Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG

N =

OK p |GOTOG.
NG p» (GO TOS5.
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Diagnostic Procedure (Cont'd)

5 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E8, E17
e Harness for open or short between cooling fan relays-2 and -3 and ECM

P |Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK COOLING FAN RELAYS-2 AND -3

Check continuity between cooling fan relay-2, -3 terminals 3 and 5, 6 and 7 under the following conditions.

Conditions Continuity
12V direct current supply between Yes
terminals 1 and 2
No current supply No
SEF591X
OK or NG
OK p» |GOTO7.
NG P |Replace cooling fan relays.
7 CHECK COOLING FAN MOTORS
Supply battery voltage between the following terminals and check operation.
Cooling fan motor-1
harness connector :
Speed Terminals
(+) )
. Cooling fan Low 2 3
Cooling fan motor-2 motor-1 High 1.2 3.4
harness connector -
Cooling fan Low 2 3
motor-2 High 1,2 3,4
& DISCONNECT
T.S.
SEF592X
OK or NG
OK p |GOTOS8.
NG P |Replace cooling fan motors.

8 CHECK INTERMITTENT INCIDENT

1. Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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Main 12 Causes of Overheating

Main 12 Causes of Overheating

NFEC0561

Engine Step Inspection item Equipment Standard Reference page
OFF 1 e Blocked radiator e Visual No blocking —

e Blocked condenser

e Blocked radiator grille

e Blocked bumper

2 e Coolant mixture ® Coolant tester 50 - 50% coolant mixture | See MA-13] “RECOM-

MENDED FLUIDS AND
LUBRICANTS".

3 e Coolant level e Visual Coolant up to MAX level |See MA-16, “Changing
in reservoir tank and Engine Coolant”.
radiator filler neck

4 e Radiator cap e Pressure tester 59 - 98 kPa See [LC-11, “System
(0.59 - 1.0 bar, 0.6 - 1.0 | Check”.
kg/cm?, 9 - 14 psi) (Limit)

ON*? 5 e Coolant leaks e Visual No leaks See |LC-11} “System
Check”.
ON*? 6 ® Thermostat e Touch the upper and | Both hoses should be See L.C-16, “Thermostat”
lower radiator hoses hot and LC-14, “Radiator”.
ON#t 7 e Cooling fan e CONSULT-II Operating See trouble diagnosis for
DTC P1217 (EC-351).
OFF 8 e Combustion gas leak | e Color checker chemi- | Negative —
cal tester 4 Gas ana-
lyzer
ON*3 9 e Coolant temperature | ® Visual Gauge less than 3/4 —
gauge when driving
e Coolant overflow to e Visual No overflow during driv- | See MA-16, “Changing
reservoir tank ing and idling Engine Coolant”.
OFF*4 10 e Coolant return from e Visual Should be initial level in | See MA-19, “ENGINE
reservoir tank to radia- reservoir tank MAINTENANCE”".
tor
OFF 11 e Cylinder head e Straight gauge feeler [0.1 mm (0.004 in) Maxi- | See EM-40, “Inspection”.
gauge mum distortion (warping)
12 e Cylinder block and e Visual No scuffing on cylinder | See EM-60, “Inspection”.

pistons

walls or piston

*1: Turn the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.

*4: After 60 minutes of cool down time.
For more information, refer to .C-23, “OVERHEATING CAUSE ANALYSIS”.
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DTC P1320 IGNITION SIGNAL

Component Description

Component Description
IGNITION COIL & POWER TRANSISTOR

NFEC0830

NFEC0830S01

The ignition signal from the ECM is sent to and amplified by the power transistor. The power transistor turns
on and off the ignition coil primary circuit. This on-off operation induces the proper high voltage in the coil

secondary circuit.

= W7o\ A 4
Stlgnition coil (Bank 2) harness connector
Il TSN = ‘

/Intake manifold collector

AN I L

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

SEF058Y

On Board Diagnosis Logic

NFEC0831

Malfunction is detected when the ignition signal in the primary cir-
cuit is not sent to ECM during engine cranking or running.

Possible Cause

NFEC0832

Harness or connectors (The ignition primary circuit is open or
shorted.)

Power transistor unit built into ignition coil
Condenser

Crankshaft position sensor (REF)
Crankshaft position sensor (REF) circuit

DTC Confirmation Procedure
NOTE:

® WITH CONSULT-II

NFEC0833

If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
10 seconds before conducting the next test.

If DTC P1320 is displayed with DTC P0340, P1335 or
P1336, perform trouble diagnosis for DTC P0340, P1335 or
P1336 first. Refer to EC-303,/EC-380 or EC-

NFEC0833501

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT-II.
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DTC P1320 IGNITION SIGNAL
DTC Confirmation Procedure (Cont'd)

3) Start engine. (If engine does not run, turn ignition switch to
“START” for at least 5 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, EC-374.

@ WITHOUT CONSULT-I NFEC0833503

1) Start engine. (If engine does not run, turn ignition switch to
“START” for at least 5 seconds.)

2) Turn ignition switch “OFF”, wait at least 10 seconds and then
turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-374.
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DTC P1320 IGNITION SIGNAL

Wiring Diagram

Wiring Diagram

NFEC0834

EC-IGN/SG-01

BATTERY mmmm : DETECTABLE LINE FOR DTC
15A

e - NON-DETECTABLE LINE FOR DTC
REFER TO EL-POWER.

o
>

w
@

> : LHD MODELS

<R :RHD MODELS

*x1 sB: D>
RG: <R

*2 R:@
wiG: <R

g
=
o
[

PU
6
&n |ECM
I] RELAY
0
L]
*2
*2
R
I >
) ) R ﬁ> NEXT PAGE
R
1]
J_ CONDENSER
w/B RIG RIG T
26 [Tl 112l [2]
SSOFF VB VB
ECM B
F48) M
F40
T @ Ehe o
[3]6]
T ]
101 [ 102 | |3|4se7e| | 58]59]60[61]62]63]64]65]66]67] 1109 10
108 [104] [rt[12]t3[14]1s]16]17]18[19] 39(40(41[42[43]44]45]46|47]48 [68[6of70]71[72[7a[74]7s]76] 11t [
105106 | [20[21[22[23]24[25]26[27]2829)] l@lllll@l mEECE R EEEE Y EEE (Wevd) H.S.
w7 l0e| Te0[31[32[33]34]35]36]37]38 87]e8[89]00[91]92[93[04]95] |15 [116
1

MECO050D
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DTC P1320 IGNITION SIGNAL

Wiring Diagram (Cont’d)

EC-IGN/SG-02

mmmm : DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC

ECM
IGN#1 IGN#3 IGN#5
[21] [23] [31]
Y/R LR PU/W
PRECEDING >
PAGE 4} R e ) S— @ =

LOOP
WIRE

© s || s NEXT PAGE

R L/R R PU/W
[3] [] [3] [] [3] []
IGNITION IGNITION IGNITION
COILNO.1 COILNO.3 COILNO.5
DS (WITH POWER A (WITH POWER DA (WITH POWER
R TRANSISTOR) RO TRANSISTOR) RO TRANSISTOR)
B B B
SP:RK SP:RK SP:RK
PLUG PLUG PLUG
-
o [
B
E =
F40
><]
®.
GY GY GY
[ I
01 102

1]2]3[4]5]6]7[8]9]10

1

58[59]60[61]62[63]64[65]66]67
[e8[ee]70[71[72[73[74]75]76]

101 |1 1091

103|104 39]40]41]42]43]44]45]46]47]48 12
W

105 | 106 | [20]21[22[2a[oaes 2627 eefes] 14915015 1]52]5354[55]56]57] [77]7e7eTeole1]e2[ea]e4les[es] |13 |14 g HS.

107[108| [30[31]32]33]34]35]36[37]38 87[88[89[90[91]92[93]o4]os] |15 [1

MEC752C
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DTC P1320 IGNITION SIGNAL
Wiring Diagram (Cont’d)

EC-IGN/SG-03

mmm : DETECTABLE LINE FOR DTC
:NON-DETECTABLE LINE FOR DTC

ECM
IGN#2 IGN#4 IGN#6
[22] [2o] 2]
G/R GY GY/R

-
PRECEDING
PAGE R — ) m—

IGNITION IGNITION IGNITION

COILNO.2 COIL NO4 COILNO6

(WITH POWER (WITH POWER (WITH POWER
——— TRANSISTOR) | | e TRANSISTOR) | | o TRANSISTOR)

SPARK SPARK SPARK
PLUG PLUG PLUG

||Pm—

o=
N
=)

cEh@. @ @
GY GY GY

1
T[2][3]4]5]6]7]8] 9]0 58[50[60[61]62]63[64]E5]66]67
M 3940]41 [42[43[4a]45]46 4748 @@
[20]21]22]23]24]25] 26] 27 [28] 9] E@Eﬂ [77T78]79]e0]61]62]83]64]85] 86|
30[31[32[33[34]3536[37]38 87]88[89]00[91]02[93[04]5
| I

3
S

I
=

NEBEE

BEaE
2

=3

1

112

Gy HS.
1

MEC753C
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DTC P1320 IGNITION SIGNAL
Wiring Diagram (Cont’d)

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN THE ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION

DATA (DC)
0-0.2V%

ENGINE RUNNING AT IDLE SPEED UNDER
THE WARM UP CONDITION

21 Y/R IGNITION SIGNAL NO. 1
22 G/R IGNITION SIGNAL NO. 2
23 /R IGNITION SIGNAL NO. 3
30 GY IGNITION SIGNAL NO. 4
31 PU/W  [IGNITION SIGNAL NO. 5
32 GY/R IGNITION SIGNAL NO. 6

ENGINE RUNNING AT 2,500 RPM

% : AVERAGE VOLTAGE FOR PULSE SIGNAL (ACUTUAL PULSE SIGNAL CAN BE CONFIRMED BY OSCILLOSCOPE.

E.) SEF860Y
Diagnostic Procedure
NFEC0835
1 CHECK ENGINE START
Turn ignition switch “OFF”, and restart engine.
Is engine running?
Yes or No
Yes (With CONSULT-Il) p |GO TO 2.
Yes (Without CONSULT- p |GO TO 12.
1))
No p |GOTO3.
2 SEARCH FOR MALFUNCTIONING CIRCUIT
(@ with CONSULT-II
1. Perform “POWER BALANCE” in “ACTIVE TEST” mode with CONSULT-II.
2. Search for circuit which does not produce a momentary engine speed drop.
ACTIVE TEST
POWER BALANCE |
MONITOR
ENG SPEED XXX rpm
MAS A/F SE-B1 XXXV
IACV-AAC/V XXX step
SEF190Y
p» |GOTO 12.
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DTC P1320 IGNITION SIGNAL
3

CHECK IGNITION COIL POWER SUPPLY CIRCUIT-I

Diagnostic Procedure (Cont'd)

1. Turn ignition switch ON.

2. Check voltage between ECM terminals 110, 112 and ground with CONSULT-II or tester.
CONNECT
A€ &
[ Ecm |o|connecToR||
110, 112
[ S—
Voltage: Battery voltage
D S
h SEF366X
OK or NG
OK p |GOTO 4.
NG p |Go to TROUBLE DIAGNOSIS FOR POWER SUPPLY, EC-127
4 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-II
1. Turn ignition switch OFF.
2. Disconnect condenser harness connector.
— —— g SEF275X
3. Turn ignition switch ON.
4. Check voltage between condenser terminal 1 and ground with CONSULT-II or tester.
E DISCONNECT @
A€
1]
1
Voltage: Battery voltage
D © ]-
= SEF367X
OK or NG
OK > GO TO 10.
NG p |GOTOSG.
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DTC P1320 IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

5 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-III

1. Turn ignition switch OFF.
2. Disconnect ECM relay.

SEF589PB
3. Check harness continuity between ECM relay terminal 7 and condenser terminal 1. Refer to Wiring Diagram.

Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

OK p» [(GOTO7.

NG » |GOoTOG.

6 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors F18, E15
e Harness for open or short between ECM relay and condenser

P [Repair open circuit or short to ground or short to power in harness or connectors.

7 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-IV

Check voltage between ECM relay terminal 6 and ground with CONSULT-II or tester.

AE®

Voltage: Battery voltage

|!
® o

SEF368X
OK or NG

OK p» (GO TOO.

NG » |GOoTOS.

8 DETECT MALFUNCTIONING PART

Check the following.
o 15A fuse
e Harness for open and short between ECM relay and fuse

P [Repair or replace harness or connectors.
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DTC P1320 IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

9 CHECK ECM RELAY
1. Apply 12V direct current between ECM relay terminals 1 and 2.
2. Check continuity between ECM relay terminals 3 and 5, 6 and 7.
| — |
—o0
52 Condition Continuity
12V direct t suppl
between terminals 1 and 2 Yes
2 1
LT OFF No
6(3
SEF296X
OK or NG
OK p |GOTO 17.
NG P |Replace ECM relay.
10 CHECK CONDENSER GROUND CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch OFF.
2. Check harness continuity between condenser terminal 2 and engine ground. Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to power.
OK or NG
OK p» |GOTO 11.
NG P |Repair open circuit or short to power in harness or connectors.
11 CHECK CONDENSER
Check resistance between condenser terminals 1 and 2.
& DISCONNECT )
A€ &
&
2 Resistance: Above TMQ at 25°C (77°F)
SEF369X
OK or NG
OK p» |GOTO 12.
NG P |Replace condenser.
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DTC P1320 IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

12 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-V

1. Turn ignition switch OFF.
2. Reconnect harness connectors disconnected.
3. Disconnect ignition coil harness connector.

—

0 -
70il filler cap )

5
N\ !

) )

; Intake manifold collector

= _ W7 2 &_@
algmtl‘op coil (Bfgk 2)ﬁgeLs%n/nectorw / l¢
Rt = Pl AV TR

SEF274XA
4. Turn ignition switch ON.
5. Check voltage between ignition coil terminal 3 and ground with CONSULT-II or tester.
E DISCONNECT s .
A€ CL
<
Voltage: Battery voltage
>
SEF370X
OK or NG
OK > GO TO 14.
NG p (GO TO 13.

13 DETECT MALFUNCTIONING PART

Check the harness for open or short between ignition coil and harness connector F18.

P |Repair or replace harness or connectors.

14 CHECK IGNITION COIL GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.

2. Check harness continuity between ignition coil terminal 2 and engine ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to power.

OK or NG

oK » |GOTO 15.

NG P |Repair open circuit or short to power in harness or connectors.
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DTC P1320 IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

15

CHECK IGNITION COIL OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminals 21, 22, 23, 30, 31, 32 and ignition coil terminal 1. Refer to Wiring

Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
OK p» |GOTO 16.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
16 CHECK IGNITION COIL WITH POWER TRANSISTOR

Check resistance between ignition coil terminals 2 and 3.

& DISCONNECT

T.S.
3
Terminals Resistance Result
5and3 Not 002 OK
0Q NG
SEF371X
OK or NG
OK p» (GO TO 17.
NG P |Replace ignition coil with power transistor.
17 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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DTC P1335 CRANKSHAFT POSITION SENSOR (CKPS) (REF)

Component Description

Coil — Core

Permanent
magnet

Terminal —|

SEF253P

Specification data are reference values.

Component Description
NFEC0573

The crankshaft position sensor (REF) is located on the oil pan
(upper) facing the crankshaft pulley. It detects the TDC (Top Dead
Center) signal (120° signal).

The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the
crankshaft pulley will periodically change. Permeability near the
sensor also changes.

Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the TDC signal
(120° signal).

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0574

MONITOR ITEM

CONDITION SPECIFICATION

CKPS:-RPM (POS) | e Tachometer: Connect

ENG SPEED value.

® Run engine and compare tachometer indication with the CONSULT-II

Almost the same speed as the
CONSULT-II value.

On Board Diagnosis Logic
Malfunction is detected when
(Malfunction A) 120° signal is not entered to ECM for the first few
seconds during engine cranking,

(Malfunction B) 120° signal is not entered to ECM during engine
running,

(Malfunction C) 120° signal cycle excessively changes during
engine running.

FAIL-SAFE MODE I
When the ECM enters the fail-safe mode, the Ml illuminates.

NFEC0576

Detected items

Engine operating condition in fail-safe mode

Crankshaft position sensor (REF) | Compression TDC signal (120° signal) is controlled by camshaft position sensor (PHASE)
circuit signal and crankshaft position sensor (POS) signal. Ignition timing will be delayed 0° to 2°.
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DTC P1335 CRANKSHAFT POSITION SENSOR (CKPS) (REF)

Possible Cause

DATA MONITOR

MONITOR NO DTC

ENG SPEED XXX rpm

VHCL SPEED SE XXX km/h

P/N POSI SW OFF

SEF065Y

DATA MONITOR

MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

Possible Cause

® Harness or connectors
(The crankshaft position sensor (REF) circuit is open or
shorted.)

Crankshaft position sensor (REF)

Starter motor (Refer to SC section.)

Starting system circuit (Refer to SC section.)
Dead (Weak) battery

NFEC0577

DTC Confirmation Procedure

NOTE:

e Perform “PROCEDURE FOR MALFUNCTION A” first. If 1st
trip DTC cannot be confirmed, perform “PROCEDURE
FOR MALFUNCTION B AND C.

e If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.
PROCEDURE FOR MALFUNCTION A

® With CONSULT-I

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Crank engine for at least 2 seconds.

4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC0578

NFEC0578S01

NFEC057850101

& With GST
Follow the procedure “With CONSULT-II" above.

@ No Tools
1) Crank engine for at least 2 seconds.

2) Turn ignition switch “OFF”, wait at least 10 seconds and then
turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-384.

NFEC057850103

NFEC057850102

PROCEDURE FOR MALFUNCTION B AND C
® With CONSULT-I

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Start engine and run it for at least 2 seconds at idle speed.
4) If 1st trip DTC is detected, go to “Diagnostic Procedure”,

NFEC0578502

NFEC057850201

& With GST
Follow the procedure “With CONSULT-II” above.

NFEC057850203
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DTC P1335 CRANKSHAFT POSITION SENSOR (CKPS) (REF)

DTC Confirmation Procedure (Cont'd)

@ No Tools

1)
2)

3)

4)

NFEC057850202

Start engine and run it for at least 2 seconds at idle speed.

Turn ignition switch “OFF”, wait at least 10 seconds and then
turn “ON”,

Perform “Diagnostic Test Mode II” (Self-diagnostic results) with
ECM.

If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-384.
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DTC P1335 CRANKSHAFT POSITION SENSOR (CKPS) (REF)

Wiring Diagram
Wiring Diagram
g g =NFECO0579
EC-REF-01
CRANKSHAFT
POSITION s : DETECTABLE LINE FOR DTC
?HEE’\‘F§OR e - NON-DETECTABLE LINE FOR DTG
(F196)
[2] L]
W B
[ 3
| |
| |
| |
| | B B
I | I 1
4 ol e by

'[.H

A
- @ B =

A

]

w w B B B
el [e] |
REF REF .
ECM g
Fg) B 1 1
Fa2 Fag Fai
@D s @ dO®
D  [EEhEREEEE &

| ]
2| (232 [5[6[7[8]9[0 58596061 ]62[63[cA]s5 6667
o w ENEEEREEEE, @@

20[21]22[23]24]25]26]27]28[29
06| [30[31]32[33[34[35[36]37[38]

49[50[51]52]53]54]55[56[57
1

77]78[75[80]81]e2[83]84[85]86
[87]88]89[90]<1]e2]93]94]e5]

=

=

GD)
d(hsadV Hs.

=3

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE

TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

MEC047D

TERMINAL JWIRE COLOR ITEM CONDITION DATA (DC)
APPROX. 2.3V
(AC(y/g)LTAGE)
65 W |CRANKSHAFT POSITION  |ENGINE RUNNING AT IDLE SPEED UNDER o0 | i
75 W  |SENSOR (REF) WARM-UP CONDITION 10
0

% : AVERAGE VOLTAGE FOR PULSE SIGNAL (ACTUAL PULSE SIGNAL CAN BE CONFIRMED BY OSCILLOSCOPE.)

EC-383
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DTC P1335 CRANKSHAFT POSITION SENSOR (CKPS) (REF)

Diagnostic Procedure

Diagnostic Procedure

=NFEC0580

1 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground
v L

o)
Qil filler cap

N

- SEF255X

» |GOTO2

2 CHECK CKPS (REF) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect CKPS (REF) harness connector.

N e 4//

/

sensor (REF) harness
connector 1l
SEF591PA

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals 65, 75 and CKPS (REF) terminal 2. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG

OK p |GOTOA4.
NG p» (GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors F43, F191
@ Harness for open or short between crankshaft position sensor (REF) and ECM

P |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P1335 CRANKSHAFT POSITION SENSOR (CKPS) (REF)

Diagnostic Procedure (Cont'd)

4 CHECK CKPS (REF) GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.

2. Check harness continuity between CKPS (REF) terminal 1 and engine ground.
Continuity should exist.

3. Also check harness for short to power.

OK or NG

oK » |GOTOG.

NG p (GO TOS.

5 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors F43, F191
e Harness for open or short between crankshaft position sensor (REF) and engine ground

P> |Repair open circuit or short to power in harness or connector.

6 CHECK CKPS (REF)-I

1. Loosen the fixing bolts and remove the CKPS (REF).
2. Visually check the CKPS (REF) for chipping.

SEF585P
OK or NG
OK > GO TO 7.
NG P |Replace crankshaft position sensor (REF).
7 CHECK CKPS (REF)-II
Check resistance between CKPS (REF) terminals 1 and 2.
(1]2)
@ Resistance: Approximately
470 - 570 Q
[AT 20°C (68°F)]
SEF350X
OK or NG
OK > GO TO 8.
NG P |Replace crankshaft position sensor (REF).
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DTC P1335 CRANKSHAFT POSITION SENSOR (CKPS) (REF)

Diagnostic Procedure (Cont'd)

CHECK CKPS (REF) SHIELD CIRCUIT FOR OPEN AND SHORT

wN o

Turn ignition switch “OFF”.

Disconnect harness connectors F43, F191.
Check harness continuity between harness connector F43 terminal 4 and engine ground.

Continuity should exist.

4. Also check harness for short to power.

OK or NG
OK > GO TO 10.
NG > GO TO 9.
9 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors F43, F191
e Joint connector-18
e Harness for open or short between harness connector F43 and engine ground

>

Repair open circuit or short to power in harness or connectors.

10

CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

>

INSPECTION END
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (POS) (COG)

Component Description

Coil

i

h

| —_

MO =

i

l Core
H— Permanent magnet

>— Terminal

SEF254P

Specification data are reference values.

Component Description
NFEC0292

The crankshaft position sensor (POS) is located on the oil pan
facing the gear teeth (cogs) of the signal plate (flywheel). It detects
the crankshaft position signal (1° signal).

The sensor consists of a permanent magnet, core and coil.

When engine is running, the gap between the sensor and the gear
teeth (cogs) will periodically change. Permeability near the sensor
also changes.

Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
changed.

The ECM receives the voltage signal and detects the crankshaft
position signal (1° signal).

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0581

MONITOR ITEM

CONDITION SPECIFICATION

CKPS:-RPM (POS) | e Tachometer: Connect

ENG SPEED value.

® Run engine and compare tachometer indication with the CONSULT-II

Almost the same speed as the
CONSULT-II value.

On Board Diagnosis Logic

Malfunction is detected when chipping of the signal plate (fvaA\I/FﬁgZéT
or drive plate) gear tooth (cog) is detected by the ECM.

Possible Cause

® Harness or connectors

e Crankshaft position sensor (POS)
® Signal plate (Drive plate/Flywheel)

NFEC0582

EC-387



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (POS) (COG)

DTC Confirmation Procedure

DTC Confirmation Procedure

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

NFEC0295

DATA MONITOR @ WITH CONSULT-” NFEC0295S01
1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT-II.

2) Start engine and run it for at least 70 seconds at idle speed.
3) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,

MONITOR NO DTC

ENG SPEED XXX rpm

@& WITH GST
Follow the procedure “WITH CONSULT-II” above.

NFEC0295502

SEF058Y
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (POS) (COG)

Wiring Diagram

Wiring Diagram

NFEC0296

EC-POS-01

mmmm : DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC

BATTERY

REFER TO EL-POWER.

> :LHD MODELS

<{R> : RHD MODELS

*x1 sB: <>
rG: <R

CRANKSHAFT
POSITION
SENSOR
(POS)

ECM
RELAY

JOINT
CONNECTOR-18

4 |

oG —e
o_.
—
Y A
]
[ ]
| I
P |
| |
[
P |
| |
y |
o { !
T____________J

e
gig
NG
|
g—.—g@ﬁ
== @ -
‘T___________\i
P |
| |
| |
1! 1)
l' }l
.__________T

W/B R/IG w
[26]l Tio [i72] [65] ? ?
SSOFF VB VB POS J
ECM B . B
Fag) A 4 L

‘|'|
N
N
m
W
©
m
&

HUEGD) “3"“ "ﬂ T EREEEEE® GEDHED
[3[6] BR

I |
i ]ie] [T2]8[2[5]6]7]8]3]0 58 [59]60]61]62 636465 66]67] [ 109 [ 110
106 ] 104 w 39]40]41 [42]43]4a]45 46 ]47]48 @@1 it [ 112 @
105 | 106 | [20]21]22[23[2a]25 26 272829 w 77]78[7s[e0]81]e2]ealealeslee] |13 |14 -GY HsS.
107 108 [87]es[so]oo[o1]02]93]e4[es] |5 [ 116

| I

MEC850C
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Wiring Diagram (Cont’d)

DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (POS) (COG)

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE

TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM

CONDITION

85 W |SENSOR (POS)

CRANKSHAFT POSITION

ENGINE RUNNING AT IDLE SPEED UNDER
WARM-UP CONDITION

DATA (DC)
APPROX. 2.4V

V)

| R EE
5

ENGINE RUNNING AT 2,000 RPM

1

Diagnostic Procedure

SEF856Y

1. Turn ignition switch “OFF”.

RETIGHTEN GROUND SCERWS

NFEC0297

2. Loosen and retighten engine ground screws.

Engine ground
/” w (| (|
\

o)
Qil filler cap

N

SEF255X

» |GOTO2

EC-390



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (POS) (COG)

Diagnostic Procedure (Cont'd)

2 CHECK CKPS (POS) POWER SUPPLY CIRCUIT

1. Disconnect harness connectors F25, F171.

<
/Har-r;ss connectors

F25 F171

\Radlator cap
aw\

“Front

SEF511WB
2. Check voltage between harness connector F25 terminal 4 and ground with CONSULT-II or tester.
DISCONNECT
A €
& Voltage: Battery voltage
&) ‘
D &
T ]
= SEF323X

3. Also check harness for short to ground and short to power.

OK or NG

OK p (GO TO 4.

NG » |GOTOS3.

3 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F25, F171

® Harness connectors E15, F18

e Harness for open or short between ECM and crankshaft position sensor (POS)

e Harness for open or short between ECM relay and crankshaft position sensor (POS)

P |Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK CKPS (POS) GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between harness connector F25 terminal 2 and engine ground. Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to power.

OK or NG

OK p» (GO TOS.

NG P [Repair open circuit or short to power in harness or connectors.

EC-391



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (POS) (COG)

Diagnostic Procedure (Cont'd)

5 CHECK CKPS (POS) INPUT SIGNAL CIRCUIT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 85 and harness connector F25 terminal 1. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

oK » |GOTOG.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK CKPS (POS) SUB-HARNESS CIRCUIT FOR OPEN AND SHORT

1. Disconnect CKPS (POS) harness connector.

2

. 7P 'P'\“’)
&@‘J)\" —1 5
- S o=

H N\ E

)

\ /// © I/y \//

~Crankshaft position @ /
A

sensor (POS) \\ 5 ~

harness connector >

o N=oi pa{ \L\\N
\ o\\\ R

!

)

~

SEF367Q
2. Check harness continuity between CKPS (POS) terminals and harness connector F171 terminals as follows.
CKPS (POS) terminal | Harness connector F171 terminal
1 2
2 1
3 4
MTBL0352
Continuity should exist.
3. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTO7.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
7 CHECK CKPS (POS) INSTALLATION
Check that CKPS (POS) and HO2S1 bank 2 harness clamp are installed correctly as shown below.
/N
I K/ (© :i//é\
“Crankshaft position=+
S~— P <
/\\%/
4/ \Heated oxygen sensor 1 (front)
N \’%(\ (bank 2) harness clamp —
8.4 - 10.8 Nem<>™
\ 7~ (0.86 - 1.10 kg-m, y\%
74.6 - 95.5 in-lb) SEM222FE
OK or NG
OK p |GOTOS8.
NG p |Install CKPS (POS) correctly.
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DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (POS) (COG)

Diagnostic Procedure (Cont'd)

CHECK IMPROPER INSTALLATION

8

1. Loosen and retighten the fixing bolt of the crankshaft position sensor (POS).
2. Reconnect harness connectors disconnected.

3. Perform “DTC Confirmation Procedure”, EC-338 again.

Is a 1st trip DTC P1336 detected?

Yes >

GO TO 9.

No >

INSPECTION END

CHECK CRANKSHAFT POSITION SENSOR (POS)

Remove the sensor.

PwbhdPElO

Disconnect crankshaft position sensor (POS) harness connector.
Loosen the fixing bolt of the sensor.

Visually check the sensor for chipping.

SEF587P

OK or NG

OK >

GO TO 10.

NG >

Replace crankshaft position sensor (POS).

10 CHECK CRANKSHAFT POSITION SENSOR (POS)-II

1. Reconnect harness connectors disconnected.

2. Turn ignition switch ON.

3. Check voltage between ECM terminal 85 and ground by briefly touching the sensor core with a flat-bladed screwdriver.

&) € 4

[ Ecm |o|connECTOR||

2

ECM terminal Condition Voltage
85 Contacted Approximately 5V
Pulled away Approximately OV

drawn away slowly.

I ! There should be a steady 5V as the flat-bladed screwdriver is

D S
SEF324X
OK or NG
OK > GO TO 11.
NG P |Replace crankshaft position sensor (POS).

EC-393



DTC P1336 CRANKSHAFT POSITION SENSOR (CKPS) (POS) (COG)

Diagnostic Procedure (Cont'd)

11 CHECK CKPS (POS) SHIELD CIRCUIT FOR OPEN AND SHORT

1. Disconnect harness connectors F25, F171.

2. Check harness continuity between harness connector F25 terminal 3 and engine ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to power.

OK or NG

oK » |GOTO13.

NG p (GO TO 12.

12 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F25, F171

e Joint connector-18

e Harness for open or short between harness connector F25 and engine ground

P> |Repair open circuit or short to power in harness or connectors.

13 CHECK GEAR TOOTH

Visually check for chipping signal plate (flywheel or drive plate) gear tooth (cog).
OK or NG

oK » |GOTO 14.

NG P |Replace the signal plate (flywheel or drive plate).

14 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Component Description

Component Description
NFEC0849

The malfunction information related to A/T (Automatic Transmission) is transferred through the line (circuit)
from TCM (Transmission control module) to ECM. Therefore, be sure to erase the malfunction information such
as DTC not only in TCM (Transmission control module) but also ECM after the A/T related repair.

On Board Diagnosis Logic —

Malfunction is detected when an incorrect signal from TCM (Trans-
mission control module) is sent to ECM.

Possible Cause

® Harness or connectors
[The communication line circuit between ECM and TCM
(Transmission control module) is open or shorted.]

e Dead (Weak) battery

® TCM (Transmission control module)

NFEC0851

DTC Confirmation Procedure

DATA MONITOR NFEC0852

MONITOR No DTC NOTE: ] ) )
If “DTC Confirmation Procedure” has been previously conducted,

always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.

® WITH CONSULT-II

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and wait at least 40 seconds.

4) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-397.

ENG SPEED XXX rpm

NFEC0852501

SEF058Y

@® WITH GST
Follow the procedure “WITH CONSULT-II” above.

NFEC0852S02

EC-395



DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Wiring Diagram

Wiring Diagram

=NFEC0853

TCM
(JBANSMISSION s - DETECTABLE LINE FOR DTC
MODULE) s : NON-DETECTABLE LINE FOR DTC
0BD2
Ls
BR/W
BR/W
60
ATCK
ECM
—
1]2]3]4]5]6]7]8]9
10[11[12[13[14[15[16[17[18 W
19]2021 23] W —
I
0t |12 | [1T2[3[2]5][6][7[8] 9]0 58]59]60[61]62[63]64]65[66]67] |19 | 10
106104 39]a0]41[42]43]aa]as [ 46]a7]as| Losleol7ol7i 72[73[74[zs]76] |1t [1r2
105|106 | [20]21[22]28]24]25[26[27[28]29] E‘lﬁi ez ) 6 i R e 5 S Y EEA KEE el HS.
107|108 [30]31]32[33]34[35]36[37]38] | | |87]88[89]90[91]92[93]94]95]  [+15 116
MECO009D

ECMTERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/QUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
AT DIAGNOSIS VOLTAGE FLUCTUATES
60 BR/W | COMMUNICATION LINE ENGINE RUNNING AT IDLE SPEED BETWEEN 0 to 2V.

SEF048YA

EC-396



DTC P1605 A/T DIAGNOSIS COMMUNICATION LINE

Diagnostic Procedure

Diagnostic Procedure

NFEC0854

1 CHECK A/T DIAGNOSIS COMMUNICATION LINE INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector and TCM (Transmission Control Module) harness connector.

View with glove box removed

SEF270X

SEF271X
3. Check harness continuity between ECM terminal 60 and TCM terminal 15. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG

oK » |GOTO2

NG P> |Repair open circuit or short to ground or short to power in harness or connectors.

2 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END

EC-397



DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Component Description

Park/neutral position
(PNP) switch

AECS877A

Specification data are reference values.

Component Description
NFEC0855

When the gear position is “P” (A/T models only) or “N”, park/neutral
position (PNP) switch is “ON”.

ECM detects the position because the continuity of the line (the
“ON” signal) exists.

For A/IT models, the park/neutral position (PNP) switch assembly
also includes a transmission range switch to detect selector lever
position.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0856

MONITOR ITEM CONDITION SPECIFICATION
Shift lever: “P” or “N” ON
P/N POSI SW @ [gnition switch: ON
Except above OFF

On Board Diagnosis Logic

Malfunction is detected when the signal of the park/neutral position
(PNP) switch is not changed in the process of engine starting and
driving.

Possible Cause

® Harness or connectors
[The park/neutral position (PNP) switch circuit is open or
shorted.]

e Park/neutral position (PNP) switch

NFEC0858

DTC Confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously conducted,
always turn ignition switch “OFF” and wait at least 10 seconds
before conducting the next test.

NFEC0859

EC-398



DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

DTC Confirmation Procedure (Cont'd)

DATA MONITOR
MONITOR NO DTC
P/N POSI SW ON
SEF212Y
DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm
COOLANTEMP/S XXX °'C
VHCL SPEED SE XXX km/h
P/N POSI SW OFF
B/FUEL SCHDL XXX msec
SEF213Y

® WITH CONSULT-II
1) Turn ignition switch “ON”".
2) Select “P/N POSI SW” in “DATA MONITOR” mode with CON-

SULT-II. Then check the “P/N POSI SW” signal under the fol-
lowing conditions.

NFEC0859S01

Position (Selector lever) Known-good signal

“N" and “P” position ON

Except the above position OFF

If NG, go to “Diagnostic Procedure”, EC-401.
If OK, go to following step.

3) Select “DATA MONITOR” mode with CONSULT-II.
4) Start engine and warm it up to normal operating temperature.

5) Maintain the following conditions for at least 60 consecutive
seconds.

ENG SPEED 1,400 - 4,000 rpm

COOLAN TEMP/S More than 70°C (158°F)

B/FUEL SCHDL 2 - 10 msec

VHCL SPEED SE More than 65 km/h (40 MPH)

R CONNECT
[__EcM o] conNECTOR|| .G:)]
44

L
M)

i

SEF359X

Selector lever Suitable position

6) |If 1st trip DTC is detected, go to “Diagnostic Procedure”,
EC-401.

Overall Function Check
NFEC0860

Use this procedure to check the overall function of the park/neutral
position (PNP) switch circuit. During this check, a 1st trip DTC
might not be confirmed.

@® WITH GST
1) Turn ignition switch “ON”".

2) Check voltage between ECM terminal 44 and body ground
under the following conditions.

NFEC0860S01

Condition (Gear position) Voltage V (Known good data)

“P” and “N” position Approx. 0

Except the above position Battery voltage

3) If NG, go to “Diagnostic Procedure”, EC-401.

EC-399



DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Wiring Diagram

Wiring Diagram

NFEC0861

EC-PNP/SW-01

ECM mmm : DETECTABLE LINE FOR DTC
Ut s - NON-DETEGTABLE LINE FOR DTG
[24] {AD WITHAT
GIOR: (A VD tWITH W/T
e KM

|

ELE
Ir

PARK/NEUTRAL
POSITION
OTHERS NEUTRAL |SWITCH P ; EAO%}I('/I"I\J(E#TRAL
R 2

Ll;rj o 1 @@

B

s
.

els

N

@

L

e
gﬂ_m

ATefaTal ‘IB EREIDY
\&[7]8]9]te/ - \2[¢/ G.y \ 456/ -

REEEIERR] | | R REEREE

M 0 2 P S A [‘.’i@

20[21]22]23]24]25]26]27]28]29] 149150151]52|53]54|85[56157| [77]78]79]s0]81]62]83]64]85]86

[87]88]89]90]01]92[93]o4]95]
| I

=
=8
=

=
8
=
>

@ A

=
=

EEIEIE
EHEEHE

B
=

MEC212D

Egm TI(E)RMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/QUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE TO THE
ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
IGN ON WITH
G/OR (AT) |PARK/NEUTRAL POSITION |GEAR POSITION “N” OR “P*(A/T), GEAR POSITION NEUTRAL (M/T)|APPROX. OV

44
G/W (M/T) [(PNP) SWITCH IGN ON WITHOUT
THE ABOVE GEAR POSITION BATTERY VOLTAGE

SEF635XC
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DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure

Diagnostic Procedure
FOR M/T MODELS

NFEC0862

NFEC0862501

1 CHECK PNP SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Disconnect park/neutral position (PNP) switch harness connector.

Park/neutral position
(PNP) switch

AECBT77A
3. Check harness continuity between PNP switch terminal 4 and engine ground. Refer to Wiring Diagram.

Continuity should exist.
4. Also check harness for short to power.

OK or NG

oK » |GoTO 2.

NG P |Repair open circuit or short to power in harness or connectors.

2 CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

[EnY

. Disconnect ECM harness connector.

. Check harness continuity between ECM terminal 44 and PNP switch terminal 3. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

N

OK p» (GO TO 3.

NG P [Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK PARK/NEUTRAL POSITION (PNP) SWITCH

Refer to @, “Position Switch Check”.
OK or NG

OK p» (GO TO4.

NG P [Replace park/neutral position (PNP) switch.

4 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

FOR A/T MODELS

=NFEC0862502

1

CHECK PNP SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Disconnect park/neutral position (PNP) switch harness connector.

View from under vehicle /\ PNP switch

W 6(2 "= harness

3. Check harness continuity between PNP switch terminal 2 and engine ground. Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to power.

SEF279X

OK or NG
OK > GO TO 3.
NG p (GO TO 2.
2 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors F10, F151
® Harness for open or short between park/neutral position (PNP) switch and engine ground

P [Repair open circuit or short to power in harness or connectors.

CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

N =

Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 44 and PNP switch terminal 1. Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.
OK or NG
OK > GO TO 5.
NG p (GO TO 4.
4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F10, F151
® Harness for open or short between ECM and park/neutral position (PNP) switch

P [Repair open circuit or short to ground or short to power in harness or connectors.

5 CHECK PARK/NEUTRAL POSITION (PNP) SWITCH
Refer to AT-125, “Diagnostic Procedure”.
OK or NG
OK p |GOTOG.
NG P |Replace park/neutral position (PNP) switch.
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DTC P1706 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

6

CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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ABSOLUTE PRESSURE SENSOR

Component Description

Component Description

Absolute pressure . . NFEC0644
sensor The absolute pressure sensor detects ambient barometric pressure

and sends the voltage signal to the ECM. As the pressure
increases, the voltage rises.

SEF052V
5k i
4.5} .
> 4L
g 35 : Ambient
< 3t ' b ;
= arometic
o 2.5} !
> ol ! pressure
..5 1
a 1.5r !
= 5L |
= 1
O o5} 1
0 L 1 1
13.3 106.6
(133, 100, 3.94) (1,066, 800, 31.50)
Pressure kPa (mbar, mmHg, inHg)
(Absolute pressure) SEE946SA
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ABSOLUTE PRESSURE SENSOR

Wiring Diagram

Wiring Diagram

NFEC0648

EC-AP/SEN-01

ABSQLUTE s | DETECTABLE LINE FOR DTG
J\f\f SFESr\ZJSOR s : NON-DETECTABLE LINE FOR DTC
2 (A WITH AT
K [ R [y | K
R w i
O
1T~~~
(L__}~
| |
| |
| |
| |
| |
| |
' Vi \
| |
| |
| |
| |
| | JOINT
| | CONNECTOR-18
| | E®
T4-——F =
< -_fe—I—1 s |
R w B B B B B
T 80]l  [[58] | J [22]l
AVCC  PRES GND-A SENS TcM
om o GND (C':I'SANSgIISS\ON
NTROL
B o
F39 F41 <A

<]
111111222222

i
25]26[27]28]29]30]31]32[33
=
34|35[36[37]38[39]40]41]42 E
43[44]45 46]47]48
T T

ot f [1[2]3]4[5[6]7]8[9]10 58]59]60[61]62]63]64]65]66]67] 102 110
03] 104 ...lﬁ..m 30[a0[a1[42]a3]a4]a546]47]48 @@....... i [ 12
05| 105 | 202t 22 zaoal 5 26 e 8 s .@....... [rrl7el7ole0le [e2lealealeslee] |13 ] 11 ([ Gy
o] ORI B3[ s 36 37 38 a7ea]es[o0]e1Te2[03]e4 o8] |75 |76

— [15]116]

MEC049D
CE:gM TSRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
ABSOLUTE PRESSURE
80 w SENSOR IGN ON APPROX. 4.4V
111 R SENSORS' POWER SUPPLY |[IGN ON APPROX. 5V
58 B SENSORS' GROUND IGN ON APPROX. 0V
SEF651XB

EC-405



ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NFEC0647

1 CHECK OVERALL FUNCTION

1. Turn ignition switch “ON”.

J— CONNECT
Il Ecm [o]connECTOR|| . Gj]
64

o @-eﬂ

Voltage: 1.0 - 5.0V

2. Check voltage between ECM terminal 80 and ground with CONSULT-II or tester.

SEF055Y
OK or NG
OK p [INSPECTION END
NG p» (GO TO 2.
2 RETIGHTEN GROUND SCREWS
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.
Engine ground [ (
7t (L
J
(o
N\
Qil filler cap
\ _
( I l — SEF255X

> |GO TO 3.

EC-406



ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

3 CHECK ABSOLUTE PRESSURE SENSOR CONNECTOR FOR WATER

1. Disconnect absolute pressure sensor harness connector.

SEF257X
2. Check sensor harness connector for water.
Water should not exist.
OK or NG
OK > GO TO 4.
NG P> |Repair or replace harness connector.
4 CHECK ABSOLUTE PRESSURE SENSOR POWER SUPPLY CIRCUIT
1. Turn ignition switch “ON".
2. Check voltage between absolute pressure sensor terminal 1 and ground with CONSULT-II or tester.
& DISCONNECT & Ap
A€ @
X
Voltage: Approximately 5V
P O 1
) SEF299X
OK or NG
OK > GO TO 5.
NG P [Repair harness or connectors.

5 CHECK ABSOLUTE PRESSURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.

2. Check harness continuity between absolute pressure sensor terminal 3 and engine ground.

Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

OK p» [(GOTO7.

GO TO 6.

NG >

EC-407



ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

6 DETECT MALFUNCTIONING PART

Check the following.
® Harness for open or short between ECM and absolute pressure sensor
e Harness for open or short between TCM (Transmission Control Module) and absolute pressure sensor

P> |Repair open circuit or short to power in harness or connectors.

7 CHECK ABSOLUTE PRESSURE SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

. Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 80 and absolute pressure sensor terminal 2.
Continuity should exist.

N -

3. Also check harness for short to ground and short to power.
OK or NG
OK p (GO TO 8.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
8 CHECK ABSOLUTE PRESSURE SENSOR
1. Remove absolute pressure sensor with its harness connector connected.
2. Remove hose from absolute pressure sensor.
3. Install a vacuum pump to absolute pressure sensor.
4. Turn ignition switch “ON” and check output voltage between ECM terminal 80 and engine ground under the following
conditions.
CONNECT —
H.s. E}] [ Ecm |o[connecToRr]|
80
Absolute pressure Applied vacuum Voltage V
sensor kPa (mbar, mmHg, inHg)
Not applied 32-48
i -26.7 (267,200,737 Lo

SEF300XB
CAUTION:
® Always calibrate the vacuum pump gauge when using it.
® Do not apply below -93.3 kPa (-933 bar, =700 mmHg, —27.56 inHg) or over 101.3 kPa (1,013 bar, 760 mmHg,
29.92 inHg) of pressure.

OK or NG

OK p» (GO TOO.

NG P |Replace absolute pressure sensor.
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ABSOLUTE PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

CHECK ABSOLUTE PRESSURE SENSOR SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-18.
. Check the following.
Continuity between joint connector terminal 2 and ground
Refer to Wiring Diagram.
Joint connector
(Refer to EL-377, “HARNESS LAYOUT”.)
Continuity should exist.

@ WN K|

4. Also check harness for short to power.
5. Then reconnect joint connector-18.
OK or NG
OK p |GO TO 10.
NG P | Repair open circuit or short to power in harness or connectors.

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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INTAKE AIR TEMPERATURE SENSOR

Component Description

Intake air temperature

Component Description
NFEC0064

The intake air temperature sensor is mounted to the air duct hous-
ing. The sensor detects intake air temperature and transmits a sig-
nal to the ECM.

The temperature sensing unit uses a thermistor which is sensitive
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.

<Reference data>

Intake air " .
temperature °C (°F) Voltage* V Resistance kQ
SEF258X|
20 (68) 35 21-29
20+
gk 80 (176) 1.23 0.27 - 0.38
i: Acceptabl *. These data are reference values and are measured between ECM terminal 64
g » coeptavie (Intake air temperature sensor) and ground.
% 1ol CAUTION:
o 08 Do not use ECM ground terminals when measuring input/
@ 0.4r output voltage. Doing so may result in damage to the ECM’s
0.2t transistor. Use a ground other than ECM terminals, such as
o1l P the ground.

20 020 40 60 80 100
(4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)

SEF012P
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INTAKE AIR TEMPERATURE SENSOR

Wiring Diagram

Wiring Diagram

NFEC0067

INTAKE AIR
_@_ EEMESEATURE s : DETECTABLE LINE FOR DTC
s : NON-DETECTABLE LINE FOR DTC
1 2 (> :LHD MODELS
e B <{R> : RHD MODELS
A WITHAT
*1 2:{D>
3: B>
x2  6:{L>
8: B>
/G B B
64 58 =
TA GND-A SENS TCM
ECM GND (TRANSMISSION
CONTROL
MODULE)
P>
bAoA | =l
5 nn ‘IIIIB 25[26]27]28]29]3031[32[33
GO I Glel7s) @ G710/ ® | 43536378 a0 40]41]42 @ Hs.
| | 434445 46]47]48
b e o e o e ———— -
I |
wi12) [1]2]3[4]5]6][7]8]9]10 58]59|60]61]62[63]64[65]66]67
108 104 IIIIIIEII. 39[40[41[42[43]44]45 46 47[48 @@IIIII
105|106 | [20]2122[23]2a]25]26 2712828 .@.ll.. [77T78]7s]e0]e1[e2]8a]B4 6568 =V H.s.
107 (18| [30[31[32 23 e4]35]36]37]36] 87]88[89]80]01[92[03[e4]85
MEC064D
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INTAKE AIR TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NFEC0068

1

CHECK OVERALL FUNCTION

1. Turn ignition switch “ON".
2. Check voltage between ECM terminal 64 and ground with CONSULT-II or tester.

ECM |0|CONNECTOR|| .
' Voltage: 0.05 - 4.8V
' D O

OK or NG

SEF004Y

OK

p» |[INSPECTION END

NG

» |GOTO 2.

2

CHECK INTAKE AIR TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect intake air temperature sensor harness connector.

Intake air temperature
sensor harness connector

3. Turn ignition switch “ON”".
4. Check voltage between terminal 1 and ground.

E DISCONNECT
5] T.S.
1

Voltage: Approximately 5V

@@e_l

OK or NG

SEF301X

SEF258X

OK

» |GOTOa.

NG

» |GOTOS3.

EC-412



INTAKE AIR TEMPERATURE SENSOR

Diagnostic Procedure (Cont'd)

3 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E8, F17
e Harness for open or short between ECM and intake air temperature sensor

P |Repair harness or connectors.

4 CHECK INTAKE AIR TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Check harness continuity between sensor terminal 2 and engine ground.
Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

OK p» (GO TO 6.

NG » |GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors E8, F17

® Harness for open or short between ECM and intake air temperature sensor

o Harness for open or short between TCM (Transmission Control Module) and intake air temperature sensor

P |Repair open circuit or short to power in harness or connectors.

6 CHECK INTAKE AIR TEMPERATURE SENSOR

Check resistance between intake air temperature sensor terminals 1 and 2 as shown in the figure.

<Reference data>

Temperature °C (°F) Resistance kQ
20 (68) 21-29
80 (176) 0.27-0.38
20f
10k
8 -
6
g Y
< Acceptable
[0 2k
(]
g
7 10k
2 o8|
&
0.4f
0.2}
0.1 1 L 1 1 1

50 0 20 40 80 80 100
(—4) (32) (68) (104) (140) (176) (212)

Temperature °C (°F)
SEF302X

OK or NG

OK p» [(GOTO7.

NG P |Replace intake air temperature sensor.
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INTAKE AIR TEMPERATURE SENSOR

Diagnostic Procedure (Cont'd)

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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HEATED OXYGEN SENSOR 1 (FRONT)

Component Description

Heater pad

Zirconia tube

SEF463R

Output voltage Vs [v]

0 1
Rich —«—— Ideal ratio —— Lean

Mixture ratio
SEF288D

Specification data are reference values.

Component Description
NFEC0108

The heated oxygen sensor 1 (front) is placed into the front tube. It
detects the amount of oxygen in the exhaust gas compared to the
outside air. The heated oxygen sensor 1 (front) has a closed-end
tube made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
The heated oxygen sensor 1 (front) signal is sent to the ECM. The
ECM adjusts the injection pulse duration to achieve the ideal air-
fuel ratio. The ideal air-fuel ratio occurs near the radical change
from 1V to OV.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0109

MONITOR ITEM

CONDITION SPECIFICATION

HO2S1 (B1)
HO2S1 (B2)

HO2S1 MNTR e Engine: After warming up
(B1)
HO2S1 MNTR
(B2)

0-0.3V — - Approx. 0.6 - 1.0V

Maintaining engine speed at 2,000
rpm LEAN — - RICH

Changes more than 5 times during
10 seconds.

EC-415



Wiring Diagram

HEATED OXYGEN SENSOR 1 (FRONT)

BANK 1

IGNITION SWITCH
ON OR START

15

(8] |(B)

>

o

=)
@

M46

-~
IS
iN

T

f
=t

OR/L

—_—_—— e ——

FUSE
BLOCK

Wiring Diagram

HEATED
OXYGEN
SENSOR 1
(FRONT)(BANK 1)

REFER TO EL-POWER.

EC-FRO2RH-01

mmmm : DETECTABLE LINE FOR DTC
:NON-DETECTABLE LINE FOR DTC

JOINT
CONNECTOR-18

[ 1]
I
B

ECM

F39

..||—.—m
0 L.

[

B

|

F41

1]2]3]4]5]=]6]7]8]9]i0

111213141516 17]18

N
w GY

111111222222

=
53

S
=

K
8

8

1[2][3[4]5]6]7]8] 9]0

w 39]a0]41[42[43]a4]45 46]47]48
0 1 2 ) A ) e e ) R R B B R RS B
[Bofrs2fss[aafasaeferfses]

58[59]60[61[62[63[64]65[66]67
[68]6o[7o[71[72[73]74[75[76]

09

77]78]79]80[61]62]63[84]85]86
[80[81]82]83]1]e2]93[94]95]

i GY

1
1
1
1

=

Fa8
..

REFER TO THE FOLLOWING.
-FUSE BLOCK-
JUNCTION BOX (J/B)

MEC306D

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/QUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
0 - APPROX. 1.0V
v
HEATED OXYGEN ENGINE RUNNING AT 2,000 RPM 1
63 W |SENSOR 1 (FRONT) AFTER WARMING UP TO NORMAL OPERATING 05
(BANK 1) TEMPERATURE 0

EC-416

SEF854YC



HEATED OXYGEN SENSOR 1 (FRONT)
Wiring Diagram (Cont’d)

BANK 2
NFEC0114502
EC-FRO2LH-01
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
i s - NON-DETECTABLE LINE FOR DTC
15n |BUSE. | REFERTO EL-POWER.
(8] |(WB)

HEATED
SENSOR 1
(FRONT)(BANK 2) CONNECTOR-17
|
] L L
RIL w B
<l R
| I
| I
| I
| I
| I
| I
| I
| I
1 e I_l

w B B
2] [l | J
O2HFL  O2SFL
ECM J:_ 1

TI
w
«©
-
N

TTETaTATs AEBED - =S REFER TO THE FOLLOWING.
—
' ) @D nnanC . -
11 2 13115 [ 16 [ 7 18 FUSEBLOCK

JUNCTION BOX (J/B)

I
3|4]5]6[7]8]9]10 58]59|60(61]62[63]64[65]66]67] 1091
......... 3o[a0[a1[a2[a3[aa]a5[46]47]48 @@....III it [ e
20[21[22[23]24]25]26]27]28]29 Eﬂ@ll.llll 77]78[79]e0[e1[e2[ea[ealesee] |13 |1t ]|| "Gy | MIKH
[87]8s[eo]eof91 e2[ea[e4[es] [ |1
| I |

3
S

K
8

=
S

NEBEE

=
S8

MEC307D
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
0 - APPROX. 1.0V
o w HEATED OXYGEN ENGINE RUNNING AT 2,000 RPM AFTER WARMING UP
SENSOR 1 (FRONT) TO NORMAL OPERATING TEMPERATURE
(BANK 2)
SEF855YC
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HEATED OXYGEN SENSOR 1 (FRONT)

Diagnostic Procedure

Diagnostic Procedure

NFEC0115

1 INSPECTION START
Do you have CONSULT-1I?

Yes or No

Yes » |GoTO 2.
No » |GoTOS.

2 CHECK OVERALL FUNCTION

With CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Select “HO2S1 MNTR (B1)” and “HO2S1 MNTR (B2)” in “DATA MONITOR” mode with CONSULT-II.

3. Keep the engine speed at 2,000 rpm under no load, and make sure that the monitors fluctuate between LEAN and
RICH more than five times in 10 seconds.

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

HO2S1 MINTR (B1)  LEAN 1 time: RICH — LEAN — RICH

HO2S1 MNTR (B2)  RICH 2 times: RICH — LEAN — RICH — LEAN — RICH
SEF155Z
OK or NG
OK > INSPECTION END
NG p (GO TO 4.

3 CHECK OVERALL FUNCTION

@ Without CONSULT-II

. Start engine and warm it up to normal operating temperature.

. Stop engine and wait at least 10 seconds.

Set ECM in “Diagnostic test mode Il [Heated oxygen sensor 1 monitor (front)]”. Refer to “How to Switch Diagnostic Test

Modes”,

4. Keep the engine speed at 2,000 rpm under no load, and make sure that the Ml comes ON more than five times in 10
seconds.

wN R

N

N -

N

-
/1N

SAT652]
5. Switch the monitored sensor. Refer to “How to Switch Monitored Sensor from Bank 1 to Bank 2 or Vice Versa”, [EC-64.
6. Perform step 4 again.

OK or NG

oK » |INSPECTION END
NG » |GOTOa4.
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HEATED OXYGEN SENSOR 1 (FRONT)

Diagnostic Procedure (Cont'd)

4 RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

Engine ground

2w [0

i

o)
Oil filler cap

N

- SEF255X

> |Go TO 5.

5 RETIGHTEN HEATED OXYGEN SENSOR 1 (FRONT)

Loosen and retighten corresponding heated oxygen sensor 1 (front).
Tightening torque:
40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-Ib)

» |GOTOG.

6 CHECK HEATED OXYGEN SENSOR 1 (FRONT) HARNESS PROTECTOR COLOR

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black
HO2S1 (front) (bank 2): Blue

SEF505YA
3. Disconnect corresponding heated oxygen sensor 1 (front) harness connector.
Heated oxygen _—"
sensor 1 (front) (bank 2)
harness connector
sensor 1 (front) (bank 1)
harness connector "\,
N SEF902XA

> |GO TO 7.

EC-419



Diagnostic Procedure (Cont'd)

HEATED OXYGEN SENSOR 1 (FRONT)

7 CHECK HEATED OXYGEN SENSOR 1 (FRONT) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal and HO2S1 (front) terminal as follows.
Refer to Wiring Diagram.

Terminals
Bank
ECM Sensor
63 1 1
62 1 2

MTBLO511
Continuity should exist.
3. Check harness continuity between ECM terminal or HO2S1 (front) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
Bank
ECM or Sensor Ground
630r1 Ground 1
62 0r 1 Ground 2
MTBLO0512
Continuity should not exist.
4. Also check harness for short to power.
OK or NG
OK p» (GO TO 8.
NG P> |Repair open circuit or short to ground or short to power in harness or connectors.

8 CHECK HEATED OXYGEN SENSOR 1 HEATER (FRONT)

A4
2[1[3

[Q]

CAUTION:

& DISCONNECT
M4 €

(N

Ccrnls

Check resistance between HO2S1 (front) terminals as follows.

& A€

Terminals Resistance

2 and 3 2.3 - 4.3Q at 25°C (77°F)

1 and 2 - ;

1 and 3 00 Q) (Continuity should not exist.)

[Q]

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

SEF310X

OK or NG
OK (With CONSULT-II) p (GO TOO9.
OK (Without CONSULT- p |GO TO 10.
1))
NG p |GOTO 11.

EC-420




HEATED OXYGEN SENSOR 1 (FRONT)

Diagnostic Procedure (Cont'd)

9 CHECK HEATED OXYGEN SENSOR 1 (FRONT)

(@ with CONSULT-II

. Start engine and warm it up to normal operating temperature.

. Select “MANU TRIG” and adjust “TRIGGER POINT” to 100% in “DATA MONITOR” mode with CONSULT-II.
. Select “HO2S1 (B1)/(B2)” and “HO2S1 MNTR (B1)/(B2)".

Hold engine speed at 2,000 rpm under no load during the following steps.

. Touch “RECORD” on CONSULT-II screen.

OAWN R

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm
MAS A/F SE-B1 XXXV
COOLANTEMP/S XXX °C
HO2S1 (B1) XXXV
HO2S1 MNTR (B1) LEAN

SEF646Y
6. Check the following.

e “HO2S1 MNTR (B1)/(B2)” in “DATA MONITOR” mode changes from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.
5 times (cycles) are counted as shown below.

Bank 1
cycle |1 ]2]3]4]5]
HO2S1 MNTR (B1) R-L-R-L-R-L-R-L-R-L-R

Bank 2
cycle [1]2]|3]4]5]
HO2S1 MNTR (B2) R-L-R-L-R-L-R-L-R-L-R

R means HO2S1 MNTR (B1)/(B2) indicates RICH
L means HO2S1 MNTR (B1)/(B2) indicates LEAN

SEF647YA
e “HO2S1 (B1)/(B2)” voltage goes above 0.6V at least once.
e “HO2S1 (B1)/(B2)” voltage goes below 0.3V at least once.
e “HO2S1 (B1)/(B2)” voltage never exceeds 1.0V.
©_
N A
Trigger ENG HO2S1 - ,
SPEED (B1) pMax'munl - - - « Maximum voltage
g PN FA N\ 7\ should be over 0.6V
XX o ,;’) o §oA oA o\ o\ at least one time.
XXX XXX XXX o o o o o
XXX XXX XXX <
XXX XXX XXX — ' ' : v
© ‘ . , . * Minimum voltage
[ L O T should be below 0.30V
[ R T A [ A T | at least one time.
v v Vo Vo Vo \
\‘\/I \‘\/’ \/l ‘e \ul \
Minimum
e SEF648Y
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

oK » |GOTO12.

NG p» (GO TO 11.
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HEATED OXYGEN SENSOR 1 (FRONT)

Diagnostic Procedure (Cont'd)

10 CHECK HEATED OXYGEN SENSOR 1 (FRONT)

® Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Stop engine and set ECM in diagnostic test mode-Il [Heated oxygen sensor 1 monitor (front)].

3. Set voltmeter probes between ECM terminal 63 (HO2S1 bank 1 signal) or 62 (HO2S1 bank 1 signal) and engine
ground.

4. Check the following with engine speed held at 2,000 rpm constant under no load.

|L_Ecwm__[o[connecTor] fé\ y

63 62

® M| comes on more than 5 times within 10 seconds
in diagnostic test mode Il (Heated oxygen sensor 1 monitor).
pwtin 4 ® The maximum voltage is over 0.6V at least one time.
i ’;:5 ® The minimum voltage is below 0.3V at least one time.
o % ® The voltage never exceeds 1.0V.

| !
63: Bank 1
62: Bank 2 @ ©

SEF039YA
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TO 12.

NG » |GOTO 11

11 REPLACE HEATED OXYGEN SENSOR 1 (FRONT)

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner and
approved anti-seize lubricant. Refer to “Commercial Service Tools”, EC-1

P |Replace malfunctioning heated oxygen sensor 1 (front).
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HEATED OXYGEN SENSOR 1 (FRONT)

Diagnostic Procedure (Cont'd)

12 CHECK HEATED OXYGEN SENSOR 1 (FRONT) SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-17 or joint connector-18.
. Check the following.
Continuity between joint connector terminal 1 or 2 and ground
Joint connector
(Refer to EL-377, “HARNESS LAYOUT".)
Continuity should exist.
. Also check harness for short to power.
5. Then reconnect joint connector-17 or joint connector-18.

OK or NG

® @ W NP

N

OK p» (GO TO 13.

NG P |Repair open circuit or short to power in harness or connectors.

13 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Description

SYSTEM DESCRIPTION

Description

NFEC0123

NFEC0123501

Sensor

Input Signal to ECM

ECM function

Actuator

Crankshaft position sensor (POS)

Crankshaft position sensor (REF)

Engine speed

Heated oxygen
sensor 1 heater
(front) control

Heated oxygen sensor 1
heater (front)

The ECM performs ON/OFF control of the heated oxygen sensor 1 heater (front) corresponding to the engine

speed.
OPERATION I
Engine speed rpm Heated oxygen sensor 1 heater (front)
Above 3,600 OFF
Below 3,600 ON

CONSULT-Il Reference Value in Data Monitor

Mode
e . NFEC0124
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
HO2S1 HTR (B1) ® Engine speed: Below 3,600 rpm ON
HO2S1 HTR (B2) | 4 Engine speed: Above 3,600 rpm OFF

EC-424



HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Wiring Diagram

Wiring Diagram

NFEC0128

BANK 1
NFEC0128501
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
T FUSE : NON-DETECTABLE LINE FOR DTC
15A |BLOCK |REFER TO EL-POWER.
[8] |WB)
]
RIY
’J_‘ M46
Fa4
a E44)
=]l
HEATED
SENSOR 1
(FRONT)(BANK 1) CONNECTOR 18
—
0 A ]
ORIL w B
<l A
| [
| I
| [
| [
| [
| [
| I
| [
| -
“1-e I_l
ORIL w B B B
Rl | J
O2HFR  02SFR
ECM o
L 1
ABE0E ST TeToTo - REFER TO THE FOLLOWING.
= (D) ..Fz [GD)
11|12 13|14|15|15 17|18 W oy T2 2 2] 2 2]~ (M19) -FUSE BLOCK-

JUNCTION BOX (J/B)

=
53

S
=

1]2[3]4]5]6]7]8]9][10

K
8

8

20[21]22]23]24]25]26]27]28]29] [49150]51]52]53]5485]56{57
I

58]50[60[61]62]63[64]65]66]67
39]a0]41[42[43]a4]45 46]47]48 Eﬂ@
IIEIIIIEI

77]78]79]80[61]62]63[84]85]86
[80[81]82]83]1]e2]93[94]95]

=

i
12

LIyl H.S.
i

=

MEC308D
(E:(IiM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING BELOW 3,600 RPM 0-1.0V
3 ORL |SENSOR 1 HEATER
(FRONT) (BANK 1) ENGINE RUNNING ABOVE 3,600 RPM BATTERY VOLTAGE
SEF655XE
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HEATED OXYGEN SENSOR 1 HEATER (FRONT)
Wiring Diagram (Cont’d)

BANK 2

NFEC0128S02

EC-FO2H-L-01
IGNITION SWITCH

ON OR START s : DETECTABLE LINE FOR DTC
e : NON-DETECTABLE LINE FOR DTC

FUSE
154 |BLGoK | REFER TO EL-POWER.

8] |WB)

HEATED
ENSOR 1
JOINT

(FRONT)(BANK 2) CONNECTOR-17

|

ECM

|||—.—m
L.
|||—m

TI
w
«©
m
N

TTETaTATs AEBED - =S REFER TO THE FOLLOWING.
—
T D@ o : :
11 2 13115 [ 16 [ 7 18 FUSEBLOCK

JUNCTION BOX (J/B)

I
101 102 3[4]5]6[7]8]9]10 58]59|60]61]62]63]64[65]66|67] 1109 110
108 104 ......... 3o[a0[a1[a2[a3[aa]a5[46]47]48 @@....III it [ e
105106 13]14]|| Gy HS.
w1 51

=
S8

0 1 2 ) 2 e e ) R 0 3 B2 R B S B B N e B R BN B ER R R S B
[67]88]es[90[s1]e2[93]e4]es]
| I |

MEC309D
ECM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
Al
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING BELOW 3,600 RPM 0-1.0V
2 R/L SENSOR 1 HEATER
(FRONT) (BANK 2) ENGINE RUNNING ABOVE 3,600 RPM BATTERY VOLTAGE
SEF656XE
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HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Diagnostic Procedure

Diagnostic Procedure

NFEC0129

1 CHECK OVERALL FUNCTION

1. Turn ignition switch “ON”.

2. Set the tester probe between ECM terminals 3 (HO2S1 heater bank 1 signal), 2 (HO2S1 heater bank 2 signal) and
ground.

3. Start engine and let it idle.

4. Check the voltage under the following conditions.

[ ecm lofconnecToR]| . @W

CONNECT
2,3

z Conditions Voltage
At idle 0-1V
n El:r;g\i/ze?fgggdr;n_ Battery voltage
D O
SEF007Y
OK or NG
OK p» [INSPECTION END
NG p |GOTO 2.
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HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Diagnostic Procedure (Cont'd)

2 CHECK HEATED OXYGEN SENSOR 1 (FRONT) POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

3. Disconnect corresponding heated oxygen sensor 1 (front) harness connector.

W\
N Heated oxygen _°
Nsensor 1 (front) (bank 1)

harness connector ™\
NN N

SEF902XA
4. Turn ignition switch “ON”".
5. Check voltage between HO2S1 (front) terminal 2 and ground with CONSULT-II or tester.
DISCONNECT
A €
aftp
@i@ il Voltage: Battery voltage
=
v P ©
SEF311X
OK or NG
OK p |GOTO 4.
NG p» (GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

Fuse block (J/B) connector M19

15A fuse

Harness for open or short between heated oxygen sensor 1 (front) and fuse

P |Repair harness or connectors.
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HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Diagnostic Procedure (Cont'd)

4 CHECK HEATED OXYGEN SENSOR 1 (FRONT) OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal and HO2S1 (front) terminal as follows.
Refer to Wiring Diagram.
Terminals
Bank
ECM Sensor
3 3 1
2 3 2
MTBL0624
Continuity should exist.
4. Also check harness for short to ground and short to power.
OK or NG

OK p (GO TO 5.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

5 CHECK HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Check resistance between HO2S1 (front) terminals as follows.

C & DISCONNECT & DISCONNECT
A€ 4 €
\\ Terminals Resistance

QLIE 2 and 3 2.3 - 4.3Q) at 25°C (77°F)
1 ggg g o0 Q) (Continuity should not exist.)

[Q] [Q]

SEF310X
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» [(GOTO7.

NG » |GOTOG.
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HEATED OXYGEN SENSOR 1 HEATER (FRONT)

Diagnostic Procedure (Cont'd)

6 REPLACE HEATED OXYGEN SENSOR 1 (FRONT)

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 1 (front) harness protector color.

HO2S1 (front)

HO2S1 (front) harness
protector color

HO2S1 (front) (bank 1): Black

HO2S1 (front) (bank 2): Blue SEF505YA

CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner and
approved anti-seize lubricant. Refer to “Commercial Service Tools”, EC-18. |

P |Replace malfunctioning heated oxygen sensor 1 (front).

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-126.

p» [INSPECTION END
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HEATED OXYGEN SENSOR 2 (REAR)

Component Description

Heater pad

—\__‘l§

- ALY ARRRRRAY, K\‘\\\\ A\
S o

e —
N 7
,:7—&\3\\

/Holder
‘h‘

AR, z
VIR

Zirconia tube

SEF327R

Specification data are reference values.

Component Description
NFEC0146

The heated oxygen sensor 2 (rear), after three way catalyst
(Manifold), monitors the oxygen level in the exhaust gas on each
bank.

Even if switching characteristics of the heated oxygen sensor 1
(front) are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the heated oxygen sensor 2 (rear).

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the heated oxygen sensor 2 (rear) is not
used for engine control operation.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0147

MONITOR ITEM

CONDITION SPECIFICATION

HO2S2 (B1)
HO2S2 (B2)

HO2S2 MNTR (B1)
HO2S2 MNTR (B2)

® Engine: After warming up

0-0.3V « - Approx. 0.6 - 1.0V
Rewving engine from idle up to

2,000 rpm

LEAN « - RICH
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HEATED OXYGEN SENSOR 2 (REAR)

Wiring Diagram

Wiring Diagram

BANK 1 =NFEC0152
NFEC0152501
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
! : NON-DETECTABLE LINE FOR DTC
15a |EUSEC  |REFERTO EL-POWER.
5] |0B)
TaL
RIY
’J_‘ W46
(Fa9)
RIY
3
HEATED
OXYGEN
SENSOR 2
(REAR)(BANK 1)
[ R
P/B w B
[ B
| |
| |
Ly ———-] !
i ,._|_|
OINT
ONNECTOR-17
Fa7
P/B w
5 72 1
O2HRR 02SRR B B
eom N - l
F48) L 1
Fa2 2
2 REFER TO THE FOLLOWING.
1]2[3]4]5l==]6][7 8]9]10 7211 <
M46 * < } .
11 [12] 18] a1 ]16]17 ] ? qg ? FUSE BLOCK
JUNCTION BOX (J/B)
I
0t |12| [ T2]3][4]5]6]7]8] 9]0 5850[60]61[62]63[64]e566[67] |19 [ 110
106104 w 39Ja041[42]a3]aal45 6 ]47]4s Eﬂ@ it |12
105 | 106 | [20]21]22]23]24]25]26]27]28]29 Eﬂﬁi 77[78[7980 81 B2 B3 eales[e6] | 113 1t || "Gy LMK
07 [108 [87]es[eo]eo o1 e2ea[e4[os] |15 [ite
I

MEC310D
ECM TgRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
72 w SENSOR 2 (REAR) (BANK 1) [WARM-UP CONDITION 0 - APPROX. 1.0V
SEF657XE
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HEATED OXYGEN SENSOR 2 (REAR)
Wiring Diagram (Cont’d)

=
S8

NFEC0152502
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
! FUSE s : NON-DETECTABLE LINE FOR DTC
15A |BLOCK | REFERTO EL-POWER.
(8] |(UB)
TaL
RIY
’J_‘ V46
(Fad)
RIY
3
HEATED
OXYGEN
SENSOR 2
(REAR)(BANK 2)
L I R ]
RIL w B
- ___ B
| |
| |
< :'_,—l
OINT
NNECTOR-17
RIL w
O2HRL 02SRL B
ECM B l
F48) _L 1
Fa2 Fai
v REFER TO THE FOLLOWING.
1]2]3]4][5l==]6][7 s|9|10 7210 <
M46 F27 @D) . :
nleleluls]e[v]e|w GWB)e oY FUSE BLOCK
JUNGTION BOX (J/B)
I
101 102 3|4]5]6[7]8]9]10 58]59|60]61]62]63]64[65]66|67] 1109 110
108 104 ......... 3o[a0[a1[a2[a3[aa]a5[46]47]48 @@....III it [ e
105 {106 | [20]21[22[23[24] 252627 2828 Eﬂ@ll.llll 77[78[79]e0[s1[e2[ea[eales ee] | 118 |11 ||| "y LMk
w1 [87]88]es[so[o1]02[e3[o4]05] [ |1

1

MEC311D
E(A:M TI(E)RMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
HEATED OXYGEN ENGINE RUNNING FROM IDLE UP TO 2,000 RPM UNDER
7 W |SENSOR 2 (REAR) (BANK 2)| WARM-UP CONDITION 0 - APPROX. 1.0V
SEF658XE
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HEATED OXYGEN SENSOR 2 (REAR)

Diagnostic Procedure

Diagnostic Procedure

NFEC0153

CHECK OVERALL FUNCTION-I

Start engine and drive the vehicle at over 70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle and keep the engine running.

Set voltmeter probes between ECM terminals 72 (HO2S2 bank 1 signal), 71 (HO2S2 bank 2 signal) and ground.
Check the voltage while revving up to 4,000 rpm under no load at least 10 times.

(Depress and release the accelerator pedal as quickly as possible.)

[ ecm lofconnecToR]| . @W

PwbhdPE IR

CONNECT

71,72 N
R e— 0
<
The voltage does not remain
in the range of 0.2 - 0.4V.
D O
SEF008Y
OK or NG
OK p |[INSPECTION END
NG p |GOTO 2.

2 CHECK OVERALL FUNCTION-II

Keep engine at idle for 10 minutes, then check the voltage between ECM terminals 71, 72 and ground, or check the volt-
age when coasting at 80 km/h (50 MPH) in 3rd gear (M/T), “D” position with “OD” OFF (A/T).

[ Ecm [ofconnecTor]| . (ﬁ@

CONNECT
71,72 A

N
&
The voltage does not remain
in the range of 0.2 - 0.4V.
D S
SEF008Y
OK or NG
OK > INSPECTION END
NG p |GOTO3.
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HEATED OXYGEN SENSOR 2 (REAR)

Diagnostic Procedure (Cont'd)

3

RETIGHTEN GROUND SCREWS

1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground screws.

o)
Oil filler cap

N

SEF255X

> |Go TO 4.
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HEATED OXYGEN SENSOR 2 (REAR)

Diagnostic Procedure (Cont'd)

4 CHECK HEATED OXYTEN SENSOR 2 (REAR) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness

protector color

HO282 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red

SEF154Z
2. Disconnect corresponding heated oxygen sensor 2 (rear) harness connector.
© \ \\\—=z
Heated oxygen ///Heated oxygen V /
sensor 2 (rear) (bank 2) sensor 2 (rear) (bank 1)
harness connecto(r%)@ harness connector
SEF467WB
3. Disconnect ECM harness connector.
4. Check harness continuity between ECM terminal and HO2S2 (rear) terminal as follows.
Refer to Wiring Diagram.
Terminals
Bank
ECM Sensor
72 1 1
71 1 2
MTBLO0504
Continuity should exist.
5. Check harness continuity between ECM terminal or HO2S2 (rear) terminal and ground as follows.
Refer to Wiring Diagram.
Terminals
Bank
ECM or Sensor Ground
720r1 Ground 1
710r1 Ground 2
MTBLO0505
Continuity should not exist.
6. Also check harness for short to power.
OK or NG
OK p (GO TOS5.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-436



HEATED OXYGEN SENSOR 2 (REAR)

Diagnostic Procedure (Cont'd)

5 CHECK HEATED OXYTEN SENSOR 2 (REAR) GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between HO2S2 (rear) terminal 4 and engine ground.
Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to power.

OK or NG
OK (With CONSULT-II) p (GO TOG.
OK (Without CONSULT- p |GOTO 7.
1))
NG P [Repair open circuit or short to power in harness or connectors

6 CHECK HEATED OXYGEN SENSOR 2 (REAR)

With CONSULT-I

1. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.

2. Stop vehicle with engine running.

3. Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select “HO2S2 (B1)/(B2)” as the monitor item with CONSULT-
Il.

4. Check “HO2S2 (B1)/(B2)” at idle speed when adjusting “FUEL INJECTION” to +25%.

(Reference data)

@
N

pTmmmmmm——— £

! ' The voltage should be above
< _| - " | 0.56V at least one time.
©

- The voltage should be below
..................... "...---..________________________..._____________ 0.54V at least one time.

o

SEF066Y
“HO2S2 (B1)/(B2)" should be above 0.56V at least once when the “FUEL INJECTION" is +25%.
“HO2S2 (B1)/(B2)" should be below 0.54V at least once when the “FUEL INJECTION” is —25%.
CAUTION:
Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» (GO TO 10.

NG p» (GO TOO.
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HEATED OXYGEN SENSOR 2 (REAR)

Diagnostic Procedure (Cont'd)

7 CHECK HEATED OXYGEN SENSOR 2 (REAR)-I

® Without CONSULT-II

1. Start engine and drive vehicle at a speed of more than 70 km/h (43 MPH) for 2 consecutive minutes.

2. Stop vehicle with engine running.

3. Set voltmeter probes between ECM terminal 72 (HO2S2 bank 1 signal) or 71 (HO2S2 bank 2 signal) and engine
ground.

4. Check the voltage when revving up to 4,000 rpm under no load at least 10 times.
(Depress and release accelerator pedal as soon as possible.)

[ Ecm  |o[connecTor]| . fé\_H

e 75 The voltage should be above 0.56V at least once

3
ot during this procedure.
72: Bank 1
71: Bank 2 D O

ik

6
= SEF313XB

OK or NG

oK » |GO TO 10.

NG p» (GO TO 8.

8 CHECK HEATED OXYGEN SENSOR 2 (REAR)-II

Idle vehicle for 10 minutes, then check voltage between the same terminals as in Test No. 6; or check voltage when coast-
ing from 80 km/h (50 MPH) in 3rd gear position (M/T), “D” position with “OD” OFF (A/T).

The voltage should go below 0.54V at least once during this procedure.

CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

OK or NG

oK » |GO TO 10.

NG p» (GO TOO.

9 REPLACE HEATED OXYGEN SENSOR 2 (REAR)

1. Stop vehicle and turn ignition switch “OFF".
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO282 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red
SEF154Z
CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner and
approved anti-seize lubricant. Refer to “Commercial Service Tools”, EC-1

P [Replace malfunctioning heated oxygen sensor 2 (rear).
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HEATED OXYGEN SENSOR 2 (REAR)

Diagnostic Procedure (Cont'd)

10 CHECK REAR HO2S SHIELD CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
. Disconnect joint connector-17.
. Check the following.
Continuity between joint connector terminal 1 and ground
Joint connector
(Refer to EL-377, “HARNESS LAYOUT".)
Continuity should exist.

® @ W NP

4. Also check harness for short to power.
5. Then reconnect joint connector-17.
OK or NG
OK p |GOTO 11.
NG P |Repair open circuit or short to power in harness or connectors.

11 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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HEATED OXYGEN SENSOR 2 HEATER (REAR)

Description
Description
NFEC0162
SYSTEM DESCRIPTION
NFEC0162S01
Sensor Input Signal to ECM ECM function Actuator
Crankshaft position sensor (POS) B Heated oxygen sensor | Heated oxygen sensor
Engine speed 2h L2 h
Crankshaft position sensor (REF) eater (rear) contro eater (rear)

The ECM performs ON/OFF control of the heated oxygen sensor 2 heater (rear) corresponding to the engine
speed.

OPERATION
NFEC0162S02
Engine speed rpm Heated oxygen sensor 2 heater (rear)
Above 3,600 OFF
Below 3,600 ON
CONSULT-1l Reference Value in Data Monitor
Mode
. i NFEC0163
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
e [gnition switch: ON (Engine stopped)
L : OFF
HO2S2 HTR (B1) e Engine is running above 3,600 rpm.
HO2SZ HTR (B2) |4 Engine is running below 3,600 rpm after driving for 2 minutes at a ON

speed of 70 km/h (43 MPH) or more.
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HEATED OXYGEN SENSOR 2 HEATER (REAR)

Wiring Diagram

Wiring Diagram

NFEC0167

BANK 1
NFEC0167501
EC-RO2H-R-01
IGNITION SWITCH
ON OR START s : DETECTABLE LINE FOR DTC
:NON-DETECTABLE LINE FOR DTC
15a |EUSEC  |REFERTO EL-POWER.
[8] |(U/B)

M46

G

HEATED
OXYGEN
SENSOR 2
(REAR)(BANK 1)
2] [ [
P/B W B
Jo__ B
| |
| |
S I —

OINT
ONNECTOR-17

P/B

w

O2HRR 0O2SRR

NA

1[2]3]4]51=[6]7]8]9]i0 7211\ <3
M46 F24 F47
qg

11 [12] 18] a1 ]16]17 ]

I
nij12) [1]2]3[4]5]6][7]8[9]10 58]59]60]61[62]63]64[65]66]67] 108 [ 110
106 104 w 39]a0]41[42[43]a4]45 46]47]48 Eﬂ@ it [ 112
105 106 Eﬂﬁi | etV Hs.
071 5 [1

8

20[21[22]23[24 25 26272828 77]78]79]80[61]62]63[84]85]86
[67]88]89]0]o1]e2]93]94]95]
1

REFER TO THE FOLLOWING.
-FUSE BLOCK-
JUNCTION BOX (J/B)

MEC312D
ECMTERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/QUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
IGN ON
HEATED OXYGEN ENGINE RUNNING ABOVE 3,600 RPM BATTERY VOLTAGE
5 P/B SENSOR 2 HEATER ENGINE RUNNING BELOW 3,600 RPM
(REAR) (BANK 1) AFTER DRIVING FOR 2 MINITES AT A SPEED OF 70 KM/H 0-1.0v
(43 MPH) OR MORE
SEF659XE

EC-441



HEATED OXYGEN SENSOR 2 HEATER (REAR)

Wiring Diagram (Cont’d)

NFEC0167S02

BANK 2
EC-RO2H-L-01
IGNITION SWITCH
ON OR START M : DETECTABLE LINE FOR DTC
I cuse s - NON-DETECTABLE LINE FOR DTC
15A |BLOCK | REFER TO EL-POWER.
5] |0B)
TaL
RIY
’J_‘ W46
(Fa2)
RIY
[3]
HEATED
OXYGEN
SENSOR 2
(REAR)(BANK 2)
3 N
RIL W B
o ____ B
| |
| |
< :o—r|
OINT
NNECTOR-17
RIL w
O2HRL 02SRL B
ECM B l
F9) L 1
Fas Fai
REFER TO THE FOLLOWING.
1[2[3]2[5l==l6[7]8[o]i0 /211 <3
M46 F27 F47 N a
11[12] 18] 141516 [17] 18 43 &y FUSE BLOCK

3
S
>

&8
=

S

K
8

=

I

3[4]5]6[7]8]9]10 58]59]60]6162]63]64[65]66]67] 1108 |11

......... 3o[a0[a1[a2[a3[aa]a5[46]47]48 @@....III i |

20[21[22] 232425 26]27 2829 Eﬂ@ll.llll 77]78]78]80]e1[62]83]84[85]66 HS.
[87]88[89]e0 91 e2[ea[e4]es]

1

=
S8

JUNCTION BOX (J/B)

MEC313D
(E:(IiM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
IGN ON
HEATED OXYGEN ENGINE RUNNING ABOVE 3,600 RPM BATTERY VOLTAGE
4 RIL  [SENSOR 2 HEATER ENGINE RUNNING BELOW 3,600 RPM
(REAR) (BANK 2) AFTER DRIVING FOR 2 MINITES AT A SPEED OF 70 KM/H 0-1.0vV
(43 MPH) OR MORE
SEF660XE
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HEATED OXYGEN SENSOR 2 HEATER (REAR)

Diagnostic Procedure

Diagnostic Procedure

NFEC0168

1 CHECK OVERALL FUNCTION

@ Without CONSULT-II

. Start engine and drive the vehicle at over 70 km/h (43 MPH) for 2 consecutive minutes.

N

. Stop vehicle and keep the engine running.

w

ground.
4. Check the voltage under the following conditions.

[o] connEcTOR]|

. Set the voltmeter probe between ECM terminals 5 (HO2S2 heater bank 1 signal), 4 (HO2S2 heater bank 2 signal) and

[ Ecm
4 5 CONNECT
‘ @ Conditions Voltage
At idle 0-1V
Engine speed is
above 3.600 rpm. Battery voltage
D S
SEF010Y
OK or NG
OK > INSPECTION END
NG > GO TO 2.
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HEATED OXYGEN SENSOR 2 HEATER (REAR)

Diagnostic Procedure (Cont'd)

2 CHECK HEATED OXYGEN SENSOR 2 (REAR) POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness

protector color

HO282 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red

SEF154Z
3. Disconnect corresponding heated oxygen sensor 2 (rear) harness connector.
Heated oxygen _—="_icaied oxygen |/ /
sensor 2 (rear) (baﬁk 2) <sensor 2 (rear) (bank 1)
harness connector @®>_harness connector ’
SEF467WB
4. Turn ignition switch “ON”".
5. Check voltage between HO2S2 (rear) terminal 3 and ground.
N DISCONNECT
(2l
43/ | MES
Voltage: Battery voltage
| !
@) —eer ]
SEF314X
OK or NG
OK p (GO TO 4.
NG p» (GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

Fuse block (J/B) connector M19

15A fuse

Harness for open or short between heated oxygen sensor 2 (rear) and fuse

P [Repair harness or connectors.
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HEATED OXYGEN SENSOR 2 HEATER (REAR)

Diagnostic Procedure (Cont'd)

4 CHECK HEATED OXYGEN SENSOR 2 (REAR) OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal and HO2S2 (rear) terminal as follows.
Refer to Wiring Diagram.
Terminals
Bank
ECM Sensor
5 2 1
4 2 2
MTBLO0506
Continuity should exist.
4. Also check harness for short to ground and short to power.
OK or NG

OK p (GO TO 5.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

5 CHECK HEATED OXYGEN SENSOR 2 HEATER (REAR)

Check the resistance between HO2S2 (rear) terminals as follows.

A€ A€ A€

‘iA \; i:: D Terminal No. Resistance
3[4/ ———{ [ 2 and 3 2.3 - 4.3Q at 25°C (77°F)
4 Tand 2, 3, 4 © O

4 and 1, 2, 3 (Continuity should not exist.)

= o=

o

o

SEF315X
CAUTION:

Discard any heated oxygen sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

OK or NG

OK p» [(GOTO7.

NG » |GOTOG.

6 REPLACE HEATED OXYGEN SENSOR 2 (REAR)

Check heated oxygen sensor 2 (rear) harness protector color.

HO2S2 (rear)

HO2S2 (rear) harness
protector color

HO2S2 (rear) (bank 1): White
HO2S2 (rear) (bank 2): Red
SEF154Z
CAUTION:
Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner and
approved anti-seize lubricant. Refer to “Commercial Service Tools”, EC-1

P |Replace malfunctioning heated oxygen sensor 2 (rear).
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HEATED OXYGEN SENSOR 2 HEATER (REAR)

Diagnostic Procedure (Cont'd)

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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FUEL TANK TEMPERATURE SENSOR

Component Description

SR :
E ‘r."»‘»\\i‘

‘ e |
\ﬂ\f—= V2%

O

Fuel level sensor unitand
fuel pump harness connector

SEF263X

- N
o
T

Acceptable

Resistance kQ

oo o o=

I 1 I 1 I

SN d O N AOXO
T

20 020 40 60 80 100
(4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)

SEF012P

Component Description
NFEC0177

The fuel tank temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the fuel
temperature input. The sensor uses a thermistor which is sensitive
to the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases.

<Reference data>

Fuel EemE)erature Voltage* V Resistance kQ
C(°F)
20 (68) 35 23-27
50 (122) 2.2 0.79 - 0.90

*: These data are reference values and are measured between ECM terminal 92
(Fuel tank temperature sensor) and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/
output voltage. Doing so may result in damage to the ECM’s
transistor. Use a ground other than ECM terminals, such as
the ground.
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Wiring Diagram

FUEL TANK TEMPERATURE SENSOR

Wiring Diagram

NFEC0180
P A VEL SENSOR, s | DETECTABLE LINE FOR DTG
CAND FUEL TANK s - NON-DETECTABLE LINE FOR DTC
N EMPERATURE :
SR {L>: LHD MODELS
7} 5 '
{R>: RHD MODELS
PIL B
1: <D
5: B>
o1 (COREY;
B>
a @8 : <>
<
PIL PIL
D)
E
' F49L|—|
PIL
PIL is
[[e2] @ I
TF O
ECM JT_ —
(GD)
112[3]4]5]6 7[8 o 1o 1]2]3]4]5l==[6]7]8]9]i0 1[2[3]4]5 AHBE 5]
12[13[1a[15[16]17 [18]1820[21[22[23]24 1]t [6]7]s 10/ 121314151617181920’
I
wo1j12] [1]2]3]4]5]e]7]8] 9]0 58]59]60[61]62[63]64[65]66[67] 1109 110
108104 ....... [3s[a0]4 [2[a3[aa 45 46 ]47]48) @@....... it [ 112
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FUEL TANK TEMPERATURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NFEC0181

1 CHECK OVERALL FUNCTION
1. Turn ignition switch “ON".
2. Check voltage between ECM terminal 92 and ground with CONSULT-II or tester.
[l Ecm |ojconnecTor|| . Ej]
92
C@ Voltage: 0.07 - 4.8V
x
" ES 1
SEF042Y
OK or NG
OK p [INSPECTION END
NG p» (GO TO 2.
2 CHECK FUEL TANK TEMPERATURE SENSOR POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF".
2. Disconnect fuel level sensor unit and fuel pump harness connector.
View with rear seat removed =7
y ¢
0, =
o) 2
Fuel level sensor unitand ~ ©——=<
fuel pump harness connector SEF263X
3. Turn ignition switch “ON”".
4. Check voltage between fuel level sensor unit and fuel pump terminal 4 and ground with CONSULT-II or tester.
& DISCONNECT ) . ﬁ
A€y
713120
Voltage: Approximately 5V
D O
SEF586X
OK or NG
OK p (GO TO 4.
NG p (GO TO 3.
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FUEL TANK TEMPERATURE SENSOR

Diagnostic Procedure (Cont'd)

3 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors B3, M6 or B2, M2

® Harness connectors M81, F49

® Harness for open or short between ECM and fuel level sensor unit and fuel pump

P [Repair harness or connector.

4 CHECK FUEL TANK TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Check harness continuity between fuel level sensor unit and fuel pump terminal 5 and body ground. Refer to Wiring
Diagram.

Continuity should exist.

3. Also check harness for short to power.
OK or NG

OK p |GOTOSG.
NG P [Repair open circuit or short to power in harness or connectors.

5 CHECK FUEL TANK TEMPERATURE SENSOR

1. Remove fuel level sensor unit.
2. Check resistance between fuel level sensor unit and fuel pump terminals 4 and 5 by heating with hot water or heat gun
as shown in the figure.

Hot water

DISCONNECT
bd

([zl3[4]5
Temperature °C (°F) Resistance kQ
,_I 20 (68) 23-27

@ 50 (122) 0.79 - 0.90

SEF587X
OK or NG

OK p» (GO TO 6.

NG P |Replace fuel level sensor unit.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Component Description

Component Description

Coil NFEC0191

The crankshaft position sensor (POS) is located on the oil pan

facing the gear teeth (cogs) of the signal plate (flywheel). It detects

= the crankshaft position signal (1° signal).

i The sensor consists of a permanent magnet, core and coil.

‘—E?\ When engine is running, the gap between the sensor and the gear
Core teeth (cogs) will periodically change. Permeability near the sensor

also changes.

=

=

B Permanent magnet Due to the permeability change, the magnetic flux near the core is
changed. Therefore, the voltage signal generated in the coil is
>—Terminal Changed_

SEF254P

The ECM receives the voltage signal and detects the crankshaft
position signal (1° signal).

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0492

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

e Tachometer: Connect
CKPS-RPM (POS) | e Run engine and compare tachometer indication with the CON-
SULT-II value.

Almost the same speed as the
CONSULT-II value.
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CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Wiring Diagram

Wiring Diagram

NFEC0195

EC-CKPS-01

mmmm : DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC

BATTERY

REFER TO EL-POWER.

> :LHD MODELS

<{R> : RHD MODELS

*x1 sB: <>
rG: <R
CRANKSHAFT
POSITION
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F172
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T 5 7
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I I
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o | |
I I
I I
I I
I I
I I
I I
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2 s i o
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CRANKSHAFT POSITION SENSOR (CKPS) (POS)
Wiring Diagram (Cont’d)

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
APPROX. 2.4V

V)

| R EE

ENGINE RUNNING AT IDLE SPEED UNDER 5
WARM-UP CONDITION

CRANKSHAFT POSITION
SENSOR (POS)

85 W

ENGINE RUNNING AT 2,000 RPM

SEF856Y
Diagnostic Procedure
NFEC0196
1 INSPECTION START
Do you have CONSULT-1I?
Yes or No

Yes p |[(GOTO2
No p» (GO TO3.
2 CHECK OVERALL FUNCTION
(@ Wwith CONSULT-II
1. Turn ignition switch “ON”.
2. Select “POS COUNT” in “DATA MONITOR” mode with CONSULT-II.
3. Start engine and let it idle.
4. Check the “POS COUNT” indication.

DATA MONITOR

MONITOR NO DTC
POS COUNT XXX
“POS COUNT” indicates 179 - 181.
SEFO011Y
OK or NG

OK > INSPECTION END
NG p (GO TO4.
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CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Diagnostic Procedure (Cont'd)

3

CHECK OVERALL FUNCTION

® Without CONSULT-II
1. Start engine and let it idle.
2. Check voltage between ECM terminal 85 and ground.

[ Ecm |o]connecToR||

A&

Voltage is approximately 2.4V.

N
85 10f---e il
couser gl s s
r ollL
ﬁ '
D O
SEF012Y
OK or NG
OK p» |[INSPECTION END
NG p (GO TO 4.
4 RETIGHTEN GROUND SCREWS
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.
Engine ground [
e
~\
Qil filler cap
\ _
” l - SEF255X

GO TO 5.
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CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Diagnostic Procedure (Cont'd)

5 CHECK CKPS (POS) POWER SUPPLY CIRCUIT

1. Disconnect harness connectors F25, F171.

<
/Har-r;ss connectors

F25 F171

\Radlator cap
aw\

“Front

SEF511WB
2. Check voltage between harness connector F25 terminal 4 and ground with CONSULT-II or tester.
DISCONNECT
A €
ﬁ‘a Voltage: Battery voltage
&) ‘
D &
T ]
= SEF323X

3. Also check harness for short to ground and short to power.

OK or NG

OK p» [(GOTO7.

NG » |GOTOG.

6 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F25, F171

® Harness connectors E15, F18

e Harness for open or short between ECM and crankshaft position sensor (POS)

e Harness for open or short between ECM relay and crankshaft position sensor (POS)

P |Repair open circuit or short to ground or short to power in harness or connectors.

7 CHECK CKPS (POS) GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between harness connector F25 terminal 2 and engine ground. Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to power.

OK or NG

OK p» (GO TOS8.

NG P [Repair open circuit or short to power in harness or connectors.
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CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Diagnostic Procedure (Cont'd)

8 CHECK CKPS (POS) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 85 and harness connector F25 terminal 1.
Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG

OK p» (GO TOO.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

9 CHECK CKPS (POS) SUB-HARNESS CIRCUIT FOR OPEN AND SHORT

1. Disconnect CKPS (POS) harness connector.

I > > /Q\‘ Ve 4
BT (et
> @ y g— fa

X
S
\?\

ECrankshaft position (' /
sensor (POS) \\ \9

harness connector\;éﬁpan}‘\é\
\ % N

SEF367Q
2. Check harness continuity between CKPS (POS) terminals and harness connector F171 terminals as follows.
CKPS (POS) terminal | Harness connector F171 terminal
1 2
2 1
3 4
MTBL0352
Continuity should exist.
3. Also check harness for short to ground and short to power.
OK or NG
OK p» (GO TO 10.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
10 CHECK CKPS (POS) INSTALLATION
Check that CKPS (POS) and HO2S1 bank 2 harness clamp are installed correctly as shown below.
J N\
TCrankshaft posTtionf
N //
N %(\\ (bank 2) harness clamp —
> 8.4 - 10.8 Nem<2™ r
\' 75 (0.86 - 1.10 kg-m, V\%
74.6 - 95.5 in-lb) SEM222FE
OK or NG
OK p |GOTO 11
NG p [Install CKPS (POS) correctly.
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CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Diagnostic Procedure (Cont'd)

11 CHECK CRANKSHAFT POSITION SENSOR (POS)-I

Loosen the fixing bolt of the sensor.
Remove the sensor.
Visually check the sensor for chipping.

PR

Disconnect crankshaft position sensor (POS) harness connector.

OK or NG

SEF587P

oK » |GOTO 12.

NG P |Replace crankshaft position sensor (POS).

12 CHECK CRANKSHAFT POSITION SENSOR (POS)-II

Turn ignition switch “ON".

wnN e

ers.

&) € 24

[ Ecm |o|connECTOR||

]

2

Reconnect disconnected harness connectors.

Check voltage between ECM terminal 85 and ground by briefly touching the sensor core with a flat-bladed screwdriv-

ECM terminal Condition Voltage
85 Contacted Approximately 5V
Pulled away Approximately OV

There should be a steady 5V as the flat-bladed screwdriver is

drawn away slowly.

OK or NG

SEF324X

OK p (GO TO 13.

NG P |Replace crankshaft position sensor (POS).

13 CHECK CKPS (POS) SHIELD CIRCUIT FOR OPEN AND SHORT

1. Disconnect harness connectors F25, F171.

2. Check harness continuity between harness connector F25 terminal 3 and engine ground. Refer to Wiring Diagram.

Continuity should exist.
3. Also check harness for short to power.

OK or NG

OK p (GO TO 15.

NG p (GO TO 14.
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CRANKSHAFT POSITION SENSOR (CKPS) (POS)

Diagnostic Procedure (Cont'd)

14 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F25, F171

e Joint connector-18

® Harness for open or short between harness connector F25 and engine ground

P [Repair open circuit or short to power in harness or connectors.

15 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Description
Description
NFEC0221
SYSTEM DESCRIPTION
NFEC0221S01
Sensor Input Signal to ECM ECM function Actuator

Crankshaft position sensor (POS)

Engine speed (POS signal)

Crankshaft position sensor (REF)

Engine speed (REF signal)

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Ignition switch

Start signal

Throttle position sensor

Throttle position

Throttle position switch

Closed throttle position

Heated oxygen sensor 1 (front)

Density of oxygen in exhaust gas
(Mixture ratio feedback signal)

Fuel tank temperature sensor

Fuel temperature in fuel tank

EVAP canister
purge flow con-
trol

EVAP canister purge vol-
ume control solenoid valve

Vehicle speed sensor

Vehicle speed

SEF337U

Specification data are reference values.

This system controls flow rate of fuel vapor from the EVAP canis-
ter. The opening of the vapor by-pass passage in the EVAP canis-
ter purge volume control solenoid valve changes to control the flow
rate. The EVAP canister purge volume control solenoid valve
repeats ON/OFF operation according to the signal sent from the
ECM. The opening of the valve varies for optimum engine control.
The optimum value stored in the ECM is determined by consider-
ing various engine conditions. When the engine is operating, the
flow rate of fuel vapor from the EVAP canister is regulated as the
air flow changes.

COMPONENT DESCRIPTION [
The EVAP canister purge volume control solenoid valve uses a
ON/OFF duty to control the flow rate of fuel vapor from the EVAP
canister. The EVAP canister purge volume control solenoid valve
is moved by ON/OFF pulses from the ECM. The longer the ON
pulse, the greater the amount of fuel vapor that will flow through the
valve.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0222

MONITOR ITEM

CONDITION SPECIFICATION

PURG VOL CIV Shift lever: “N”

No-load

Engine: After warming up
Air conditioner switch “OFF”

Idle (Vehicle stopped) 0%

2,000 rpm —
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EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE
Wiring Diagram

Wiring Diagram

IGNITION SWITCH
ON OR START

| |
FUSE
15A | BLOCK
(J/B) REFER TO EL-POWER.
TiL
RIY

NFEC0226

EC-PRGVLV-01

mmmm : DETECTABLE LINE FOR DTC
s : NON-DETECTABLE LINE FOR DTC

S

3
=

3[4]5]6[7]8]9[10
.......

ﬁjME
D
WY-.
RIY
EV.
[z 1] GANSTER
é VOLOME
CONTROL
SOLENOID
L VALVE
i
PUR
[1]
EVAP
ECM
1]2]3]4]5[=]6]7[8]9i0 =
11[12[n]u]s]e]r]s
L 1

K
=3

<

2

2

58]59]60]61[62]63[64]65]66]67
) ) 50 3 P S e @@......I

o[21[22]23 24 252627 [2e]ee] 149150061 [62]53[64]5]56]57] [77T7s[79Te0]e1]62]ea]c4]e5] 66
W 21 C2 C3 EOEil EA B I E3

14 Gy

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

REFER TO THE FOLLOWING.

-FUSE BLOCK-
JUNCTION BOX (J/B)

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE

TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

MECO070D

TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
BATTERY VOLTAGE
V) —
40}
ENGINE RUNNING AT IDLE SPEED 20| :
0}
>
EVAP CANISTER PURGE 50ms -
1 PUR  |VOLUME CONTROL
SOLENOID VALVE BATTERY VOLTAGE
V) —
ENGINE RUNNING AT 2,000 RPM (MORE THAN ;g
100 SECONDS AFTER STARTING ENGINE) o
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EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NFEC0227

1 INSPECTION START

Do you have CONSULT-1I?

Yes or No

Yes

» |GOTO 2.

No

» |GOTOS3.

2 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE CONTROL FUNCTION

. (@ Wwith CONSULT-I
. Turn ignition switch “OFF”.

2. Disconnect the EVAP purge hose connected to the EVAP canister purge volume control solenoid valve at the EVAP
canister.

3. Turn ignition switch “ON” and select “PURG VOL CONT/V” in “DATA MONITOR” mode with CONSULT-II.
4. Start engine and let it idle.

5. Change the valve opening percentage “Qu” and “Qd” and check for vacuum existence under the following conditions.

ACTIVETEST
PURG VOL CONTV| XXX %
MONITOR
ENG SPEED XXX rpm —
P Conditions Vacuum
A/F ALPHA-B1 XX % - -
At idle Should not exist.
A/F ALPHA-B2 XX % - -
Engine speed is )
HO2S1 MNTR (B1) | LEAN about 2,000 rpm. Should exist.
HO2S1 (B2) LEAN

THRTL POS SEN X. XXV

OK or NG

SEF156Z

OK

» |GOTOa4.

NG

» |GOTOS.

3 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE CONTROL FUNCTION

@ Without CONSULT-II
. Turn ignition switch “OFF”.

2. Disconnect the EVAP purge hose connected to the EVAP canister purge volume control solenoid valve at the EVAP
canister.

3. Start engine and let it idle for at least 80 seconds.
4. Check for vacuum existence at the EVAP purge hose under the following conditions.

\\\

F}ﬁ Conditions Vacuum

At idle Should not exist.

Engine speed is

about 2,000 rpm. Should exist.

OK or NG

SEF019Y

OK

p» (GO TO 4.

NG

» |GOTOS.
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EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

CHECK EVAP CANISTER

Turn ignition switch “OFF”.

Remove EVAP canister.

Block port B of EVAP canister.

Blow air through port A orally, and confirm that air flows freely through port C with check valve resistance.
Block port A of EVAP canister.

Blow air through port B orally, and confirm that air flows freely through port C.

ok wNPE| A

A > Check valve

SEF917W
OK or NG

OK p» [INSPECTION END

NG P |[Replace EVAP canister.

5 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect EVAP canister purge volume control solenoid valve harness connector.

EVAP canister purge;volume
control solenoid valve

I SEF266X
3. Turn ignition switch “ON”".

4. Check voltage between EVAP canister purge volume control solenoid valve terminal 2 and ground with CONSULT-II or

tester.
DISCONNECT
L
2 T.S.

@i@ Voltage: Battery voltage

O

A oo 1

SEF998X
OK or NG

OK p |[(GOTO7.
NG p |GOTOG.
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EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

6

DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

e Fuse block (J/B) connector M19

e 15A fuse

e Harness for open or short between EVAP canister purge volume control solenoid valve and fuse

P |Repair harness or connectors.

7 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT
FOR OPEN AND SHORT
1. Turn ignition switch “OFF”.

4. Also check harness for short to ground and short to power.

. Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 1 and EVAP canister purge volume control solenoid valve terminal 1.

Refer to Wiring Diagram.
Continuity should exist.

OK or NG

OK

(With CONSULT-II) p» (GO TO 8.

OK (Without CONSULT- p |GO TO 9.

1))

NG P |Repair open circuit or short to ground and short to power in harness or connetors.
8 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OPERATION

With CONSULT-II

1. Start engine.

2.

to the valve opening.

Perform “PURG VOL CONT/V” in “ACTIVE TEST” mode with CONSULT-Il. Check that engine speed varies according

ACTIVETEST
PURG VOL CONT/V| XXX %
MONITOR
ENG SPEED XXX rpm
A/F ALPHA-B1 XX %
A/F ALPHA-B2 XX %

HO2S1 MNTR (B1) LEAN
HO2S1 MNTR (B2) LEAN

THRTL POS SEN X. XXV

SEF677Y
OK or NG

OK

» |GO TO 10.

NG

p» |GOTOO.
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EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

9 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

With CONSULT-I
Check air passage continuity of EVAP canister purge volume control solenoid valve under the following conditions.

Condition Air passage continuity
PURG VOL CONT/V value between A and B
100.0% Yes
0.0% No

SEF334X
® Without CONSULT-II
Check air passage continuity of EVAP canister purge volume control solenoid valve under the following conditions.
i Air passage continuity
Gondition between A and B

12V direct current supply between v

terminals 1 and 2 €s

No supply No

SEF335X
OK or NG

OK p» |GO TO 10.
NG P |Replace EVAP canister purge volume control solenoid valve.

10 |CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.
» |INSPECTION END
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VEHICLE SPEED SENSOR (VSS)

Component Description

Vehicle speed
sensor

AEC110

Component Description
=NFEC0242

The vehicle speed sensor is installed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.
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VEHICLE SPEED SENSOR (VSS)

Wiring Diagram

Wiring Diagram
IGNITION SWITCH EC-VSSEN-01

ON OR START
mmmm : DETECTABLE LINE FOR DTC

=NFEC0247

| |
FUSE s : NON-DETECTABLE LINE FOR DTC
10A |BLOCK |REFER TO EL-POWER.
(J/B) (> :LHD MODELS
R :RHD MODELS
#1170 <D>
OR 180: CRY
24
I COMBINATION
METER

UNIFIED METER CONTROL UNIT

(WITH ODO/TRIP METER) (SPEEDOMETER)

. - @ @

P/L B

2B

]

W
R PIL
= [

el :

ABS B B B B
I VSP |
ACTUATOR
M(%IER AND ECM L.J l
Feee oF WO
87
2526272829 30[31 3233- 1121314[516 __7_8_9_10E_i 1[2[3 4]51=|6I7 8[9]10 REFER TO THE FOLLOWING.
|3435363738394041424344 tel1a[ia[is] el s rolzolzil2zleslod] 7 | HERBREREE = M1 -SUPER
___________________________ - MULTIPLE JUNCTION (SMJ)
A F R E EO | U9 ruse sLoce
Y6 [17]18]12]20]21]22]23]24]25] 26]27]28]29] [ 30
1 (218141567 8o sl 1]t[t8]14]75 JUNCTION BOX (/B)
fot 12| [1T2]3]4]5]6]7]8]9]10] [58]59]60]61]62]63]64]65]66]67] [ 109 | 110
103 [104 11 12[13[14)15[16{17]18[19] [30[40[41[a2[43]44[45]46]47148 68 69170{71]72{73)74|75]76 11 |12 -
105 [106 | [20]21]22]28]24]25 26 27]28]20] [49150]51[52]63]54]55]56]57] [77T7aT70Te0]e1]62]6a 64 a5 6] | 113 |14 EEGY HsS.
22 2 g 0 3 ) X S rd e 87]88[89]90]91]92[93[94]95]  [115 {116 MEC052D
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL (WIRE COLOR ITEM CONDITION DATA (DC)
APPROX. 2.0V
M
VEHICLE DRIVING AT 10 KM/H (6 MPH) IN 10 -5 rr
1ST GEAR POSITION UNDER LIFTED UP 5| MATTATHA

CONDITION 0

100 ms*

86 P/L VEHICLE SPEED SENSOR

APPROX. 2.5V

VEHICLE DRIVING AT 30 KM/H (19 MPH) IN
2ND GEAR POSITION UNDER LIFTED UP
CONDITION

SEF859Y
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VEHICLE SPEED SENSOR (VSS)

Diagnostic Procedure

Diagnostic Procedure

NFEC0248

1 INSPECTION START

Do you have CONSULT-1I?

Yes or No

Yes

» |GOTO 2.

No

» |GOTOS3.

2 CHECK OVERALL FUNCTION

With CONSULT-II

. Turn ignition switch “OFF”.

1
2. Lift up the vehicle.
3

. Start engine and let it idle.
4. Select “WHCL SPEED SE” in “DATA MONITOR” mode with CONSULT-II.

5. Check “VHCL SPEED SE” indication when rotating wheels with suitable gear position.

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm

COOLANTEMP/S XXX 'C

B/FUEL SCHDL XXX msec

PW/ST SIGNAL OFF

VHCL SPEED SE XXX km/h

“VHCL SPEED SE” indication
should exceed 10 km/h (6 MPH).

SEF020Y
OK or NG
OK p |[INSPECTION END
NG p (GO TO 4.
3 CHECK OVERALL FUNCTION
@ Without CONSULT-II
1. Turn ignition switch “OFF".
2. Lift up the vehicle.
3. Start engine and let it idle.
4. Read the voltage signal between ECM terminal 86 and ground with an oscilloscope.
5. Verify that the oscilloscope screen shows a signal wave as shown below under the following conditions.
_ Conditions Voltage
[ Ecm |o]connecTor]| A
86 Hs. @‘@\
CONNECT 4, Vehicle speed is
e 30 km/h (19 MPH)
-9 in 2nd gear
D O position.
SEF021Y
OK or NG
OK > INSPECTION END
NG p» (GO TO 4.
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Diagnostic Procedure (Cont'd)

VEHICLE SPEED SENSOR (VSS)

CHECK VEHICLE SPEED SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

SRS ES

Turn ignition switch “OFF”.

Disconnect ECM harness connector and combination meter harness connector.
Check harness continuity between ECM terminal 86 and combination meter terminal 32.

Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTO 6.
NG p (GO TOS.
5 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors M46, F44
e Harness for open or short between ECM and combination meter

P [Repair open circuit or short to ground or short to power in harness or connectors.
6 CHECK SPEEDOMETER FUNCTION
Make sure that speedometer functions properly.
OK or NG
OK p |GOTOS8.
NG p |GOTO7.
7 CHECK SPEEDOMETER CIRCUIT FOR OPEN AND SHORT

Check the following.
® Harness connectors M15, E81
® Harness for open or short between combination meter and ABS actuator and electric unit

OK or NG
OK P |Check combination meter and ABS actuator and electric unit. Refer to EL or BR section.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

>

INSPECTION END
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IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL (AAC) VALVE

Description
Description
NFEC0249
SYSTEM DESCRIPTION
NFEC0249501
Sensor Input Signal to ECM ECM function Actuator
Crankshaft position sensor (POS) Engine speed (POS signal)
Crankshaft position sensor (REF) Engine speed (REF signal)
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
Ignition switch Start signal
Throttle position sensor Throttle position
Park/neutral position (PNP) switch Park/neutral position
Idle air control IACV-AAC valve

Air conditioner switch

Air conditioner operation

Power steering oil pressure switch

Power steering load signal

Battery

Battery voltage

Vehicle speed sensor

Vehicle speed

Ambient air temperature switch

Ambient air temperature

Intake air temperature sensor

Intake air temperature

Absolute pressure sensor

Ambient barometic pressure

This system automatically controls engine idle speed to a specified
level. Idle speed is controlled through fine adjustment of the
amount of air which by-passes the throttle valve via IACV-AAC
valve. The IACV-AAC valve changes the opening of the air by-pass
passage to control the amount of auxiliary air. This valve is actu-
ated by a step motor built into the valve, which moves the valve in
the axial direction in steps corresponding to the ECM output sig-
nals. One step of IACV-AAC valve movement causes the respec-
tive opening of the air by-pass passage. (i.e. when the step
advances, the opening is enlarged.) The opening of the valve is
varied to allow for optimum control of the engine idling speed. The
crankshaft position sensor (POS) detects the actual engine speed
and sends a signal to the ECM. The ECM then controls the step
position of the IACV-AAC valve so that engine speed coincides with
the target value memorized in ECM. The target engine speed is the
lowest speed at which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by takig into consid-
eration various engine conditions, such as during warm up,
deceleration, and engine load (air conditioner, power steering and
cooling fan operation).

NOTE:

If engine idle speed is out of the specified value, perform “Idle
Air Volume Learning”, EC

>-41._For the target idle speed, refer
to “Service Data and specifications (SDS)”, EC
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IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL (AAC) VALVE

Description (Cont'd)

To intake

manifold Valve

From air cleaner

SEF765P

Specification data are reference values.

COMPONENT DESCRIPTION
IACV-AAC Valve NFEC0249S0201

The IACV-AAC valve is operated by a step motor for centralized
control of auxiliary air supply. This motor has four winding phases
and is actuated by the output signals of ECM which turns ON and
OFF two windings each in segeunce. Each time the IACV-AAC
valve opens or closes to change tha auxiliary air quantity, the ECM
sends a pulse signal to the step motor. When no change in the
auxiliary air quantity is needed, the ECM does not issue the pulse
signal. A certain voltage signal is issued so that the valve remains
at that particular opening.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0249S02

NFEC0250

MONITOR ITEM

CONDITION SPECIFICATION

IACV-AAC/V

Engine: After warming up

Air conditioner switch: “OFF”

Shift lever: “N”
No-load

Idle 2 - 10 step

2,000 rpm —
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IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL (AAC) VALVE

Wiring Diagram

Wiring

Diagram

REFER TO EL-POWER.

=NFEC0254

EC-AACVLV-01

mmmm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

> :LHD MODELS

1

15A
<{R> : RHD MODELS
WL PU *1 RO
wig: {RY
W/PU-I:|I
IACV-AAC
R-[z @ VALVE
— T ety
) Lol [0 ]
WIL PU /B R GYL
=1 [zl
3 5o |ECM A
l] l] RELAY -
Q ? o—
(A [y
W|/B *|1
wiB *1 )
Ei5
GO
I_I_I_ F18 LI_I
W|/B ?
wiB W/PU Y Y/B GY/L
[26] [6] [e] [7] [7]
SSOFF ISC ISC ISC ISC
# #3 #2 #4 Eom
AT2Y3TA VA
2fs NG
BR \5]6]7]8/ 5 61514/ Gy
I
i) [1]2]3[4]5]6]7]8]9]10 58]59|60]61]62]63]64[65]66|67] |109 110
108 104 IIIIIII B mEEEDEREE @@IIIIIII it [ 12
8 K e e e X 23 53 1 3 5 il v s e e R e E S 5 N A e .
0 1e| [30[31[32]33]34]35]36]37[38 87[e8[8o[o0 o1 e2[eso4Tes] [15 |16

MECO071D
ECM TSRMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
6 W/PU
; Y\/(B IACV-AAC VALVE ENGINE RUNNING AT IDLE SPEED 0.1-14v
17 GY/L
SEF625XB
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IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL (AAC) VALVE

Diagnostic Procedure

Diagnostic Procedure

NFEC0255

CHECK OVERALL FUNCTION
Turn ignition switch “OFF”.
Read the voltage signal between ECM terminals 6, 7, 8, 17 (IACV-AAC valve signal) and ground with an oscilloscope.

Turn ignition switch “ON”, wait at least 5 seconds and then “OFF”.
Verify that the oscilloscope screen shows the signal wave as shown below at least once every 10 seconds after turning

ignition switch “OFF”.

PwbhdPE IR

[ _Ecm . ECi:NNECTORll “ @
1 € 0
LEN

SEF022Y
OK or NG
OK p» [INSPECTION END
NG p (GO TO 2.
2 CHECK IACV-AAC VALVE POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF”.
2. Disconnect IACV-AAC valve harness connector.
View with intake air duct removed
SEC008C
3. Turn ignition switch “ON”".
4. Check voltage between IACV-AAC valve terminals 2, 5 and ground with CONSULT-II or tester.
E DISCONNECT
B Ae 6
g % Voltage: Battery voltage
.
D S
SEF343X
OK or NG
OK p (GO TO 4.
NG » (GO TO 3.
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IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL (AAC) VALVE

Diagnostic Procedure (Cont'd)

3 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E15, F18
e Harness for open or short between IACV-AAC valve and ECM relay

P |Repair harness or connectors.

CHECK IACV-AAC VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.

Disconnect ECM harness connector.

Check harness continuity between ECM terminals and IACV-AAC valve terminals as follows.
Refer to Wiring Diagram.

SRS ES

ECM terminal IACV-AAC valve terminal
6 1

7 4

8 3

17 6

MTBLO0354
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

OK » |GOTOS.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

CHECK AIR CONTROL VALVE (POWER STEERING) OPERATION-I

Reconnect the ECM harness connector and IACV-AAC valve harness connector.

Disconnect the vacuum hose connected to the air control valve (Power steering) at the intake air duct.
Start engine and let it idle.

Check vacuum hose for vacuum existence.

Vacuum hose connected to v (C‘i@\

SEF971X

PwnhBE O

Vacuum slightly exists or does not exist.

OK or NG

OK p (GO TO 6.

NG P |Replace air control valve (Power steering).
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IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL (AAC) VALVE

Diagnostic Procedure (Cont'd)

6 CHECK AIR CONTROL VALVE (POWER STEERING) OPERATION-II

Check the vacuum hose for vacuum existence when steering wheel is turned.

Vacuum hose connected to “ (C‘@\\

SEF971X

Vacuum should exist.

OK or NG
OK p (GO TOO9.
NG p» [(GOTO7.
7 CHECK VACUUM PORT
1. Stop engine.
2. Disconnect the vacuum hose connected to the air control valve (Power steering) at the vacuum port.
3. Blow air into vacuum port.
4. Check that air flows freely.

\

L
~ Vacuum hose connected to Q/Vacuum port —

©

Intake manifold

SEF972X

OK or NG

OK p» (GO TO 8.

NG P |Repair or clean vacuum port.
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IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL (AAC) VALVE

Diagnostic Procedure (Cont'd)

8

CHECK VACUUM HOSES AND TUBES

1. Disconnect vacuum hoses between the air control valve (Power steering) and vacuum port, air control valve (Power
steering) and air duct.

2. Check hoses and tubes for cracks, clogging, improper connection or disconnection.

=
Split

Clogging
=
D’R Improper connection
SEF109L
OK or NG

OK > GO TO 9.
NG P |Repair hoses or tubes.
9 CHECK IACV-AAC VALVE-I

1. Disconnect IACV-AAC valve harness connector.
2. Check resistance between IACV-AAC valve terminal 2 and terminals 1, 3, terminal 5 and terminals 4, 6.

T[22 1&"§}<ﬁ@ m\}Fg I!I‘EE)
4|516

Ta
1N

6/

]
[S2111%]

Resistance:
Approximately 220 [at 20°C (68°F)]

[Q] [Q]

SEF344X
OK or NG

OK

» |GO TO 10.

NG

P |Replace IACV-AAC valve assembly.

EC-475



IDLE AIR CONTROL VALVE (IACV) — AUXILIARY AIR CONTROL (AAC) VALVE

Diagnostic Procedure (Cont'd)

10

CHECK IACV-AAC VALVE-II

1.
2.

Reconnect IACV-AAC valve harness connector and ECM harness connector.
Turn ignition switch “ON” and “OFF”, and ensure the IACV-AAC valve makes operating sound according to the ignition
switch position.

IACV-AAC valve

SN SEC009C
OK or NG
OK p |GOTO 12.
NG p |GOTO 11.
11 REPLACE IACV-AAC VALVE

1.
2.

Replace IACV-AAC valve assembly.
Perform “Idle Air Volume Learning”, Ec-a1l.
Which is the result CMPLT or INCMP?

CMPLT or INCMP

CMPLT p |INSPECTION END
INCMP p |[Follow the construction of “Idle Air Volume Learning”.
12 CHECK TARGET IDLE SPEED

e N WN P

g e

. Turn ignition switch “OFF”.

. Reconnect all harness connectors and vacuum hoses.

. Start engine and warm it up to normal operating temperature.
. Also warm up transmission to normal operating temperature.

For A/IT models with CONSULT-II, drive vehicle until “FLUID TEMP SE” in “DATA MONITOR” mode of “A/T” system indi-
cates less than 0.9V.
For A/T models without CONSULT-Il and M/T models, drive vehicle for 10 minutes.

. Stop vehicle with engine running.
. Check target idle speed.

M/T: 62550 rpm (VQ30DE engine models)
M/T: 67550 rpm (VQ20DE engine models)
A/T: 700150 rpm (in “P” or “N” position)

OK or NG
OK > GO TO 13.
NG P |Perform “Idle Air Volume Learning”, EC-41.
13 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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CLOSED THROTTLE POSITION SWITCH

Component Description

Throttle position switch
built into throttle
position sensor

©

170

177

Throttle position
switch connector

Throttle position
sensor connector

SEF505V

Component Description
NFEC0256

A closed throttle position switch and wide open throttle position
switch are built into the throttle position sensor unit. The wide open
throttle position switch is used only for A/T control.

When the throttle valve is in the closed position, the closed throttle
position switch sends a voltage signal to the ECM. The ECM only
uses this signal to open or close the EVAP canister purge volume
control solenoid valve when the throttle position sensor is malfunc-
tioning.
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Wiring Diagram

CLOSED THROTTLE POSITION SWITCH

Wiring Diagram

BATTERY

=NFEC0262

EC-TP/SW1-01

mmmm : DETECTABLE LINE FOR DTC

s - NON-DETECTABLE LINE FOR DTC

REFER TO
EL-POWER. (T :LHD MODELS
(R : RHD MODELS
*1 sB: >
rG: R
1 I
WL WL
[3] 2]

ECM
|]6 Hé RELAv
9 9

[Ex] [l
7 i
Ei5
-------------------------------
I—rl- Fi8 I—|—I
RIG B
[ ] [
[e] THROTTLE
POSITION
SWITCH
OTHER \gCLOSED |(CLOSED THROTTLE
o OSITION SWITCH)
- F12
]
GYL
o GY/L = TO AT-TPS
L]
GY/LL RIG RIG wB
[56] [110] [112] [26]

| IDLE VB

VB SSOFF | ECM

F48
@24

- v
@ CREDED
[3[6] BR v \&l8[7[8/ 75
I

i) [1]2]3[4]5]6]7]8]9]10 58]59|60]61]62]63]64[65]66|67] |109 110
108 104 IIIIIII B mEEEDEREE @@IIIIIII it [ 12
105|106 | [20]21]22[23 24 25]2627]28]29] [49150151[52]53|54155)56[57] [77]78[79]e0]e1]82[ea]64]e5]86] |13 [ !4
107108 | [30[31[32[33[3435[36[37(38 7 87188189[90191192[93]194]|95] |15 | 116

MECQ72D
(E:(A:ll\JnTTlgnmmALs AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
ENGINE RUNNING WITH ACCELERATOR PEDAL
5 Gyl gHWFltTOgJLE POSITION FULLY RELEASED UNDER WARM-UP CONDITION BATTERY VOLTAGE
(CLOSED POSITION) IGN ON WITH ACCELERATOR PEDAL DEPRESSED APPROX. OV
SEF626XD
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CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure

Diagnostic Procedure
NFEC0263

1 CHECK OVERALL FUNCTION

1. Start engine and warm it up to normal operating temperature.
2. Check the voltage between ECM terminal 56 and ground under the following conditions.

NG
" ECM IO|CONNECTOR" CONNECT w Y Conditions Voltage
.

Accelerator pedal is
fully released.

Battery voltage

Accelerator pedal is Approximately
depressed. ov
D O
SEF023Y
OK or NG
OK p» |[INSPECTION END
NG p» (GO TO 2.
2 CHECK CLOSED THROTTLE POSITION SWITCH POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF".
2. Disconnect throttle position switch harness connector.
g Throttle position
= >\ sensor
SO
) ,,
290 %&\
2 INGAR] L Throttle position
'o/switch D
\
=t
% ) ||
%ﬁ@ &
) LA
SEC001C
3. Turn ignition switch “ON".
4. Check voltage between throttle position switch terminal 5 and engine ground with CONSULT-II or tester.
DISCONNECT
)
(&[5 TS.
@_ Voltage: Battery voltage
& e e
SEF346X
OK or NG
OK p (GO TO 4.
NG p» (GO TO 3.
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CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure (Cont'd)

3

DETECT MALFUNCTIONING PART

Check the following.

Harness connectors E15, F18
Harness for open or short between throttle position switch and ECM relay
Harness for open or short between throttle position switch and ECM

P [Repair harness or connectors.

CHECK CLOSED THROTTLE POSITION SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

WNPF| B>

. Turn ignition switch “OFF”.
. Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 56 and throttle position switch terminal 4.

Refer to Wiring Diagram.
Continuity should exist.

. Also check harness for short to ground and short to power.

OK or NG

OK » |GOTOS.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

CHECK THROTTLE POSITION SWITCH

agrwdE O

Reconnect ECM harness connector and throttle position switch harness connector.

Start engine and warm it up to normal operating temperature.

Turn ignition switch “OFF”.

Disconnect closed throttle position switch harness connector.

Check continuity between closed throttle position switch terminals 4 and 5 under the following conditions.
Resistance measurement must be made with throttle position switch installed in vehicle.

([ <=

]
LV et (o “ Thiottls posit
> position
HE®R o
NV
C‘ﬁ@ ST Throttle valve conditions Continuity
Completely closed Yes

2 Throttle position
% 3 /switch \\ = Partially open or completely open No
@ Sl
o o ) ( " fg ]
SEC010C
OK or NG
OK > GO TO 7.
NG > GO TO 6.
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CLOSED THROTTLE POSITION SWITCH

Diagnostic Procedure (Cont'd)

6

ADJUST THROTTLE POSITION SWITCH

Check the following items. Refer to “Basic Inspection”, Ec-a0.

ltems

Specifications

Ignition timing

9° + 5° BTDC (VQ20DE engine)
15° + 5° BTDC (VQ30DE engine)

Closed throttle position
switch idle position
adjustment

Feeler gauge thickness and switch
condition

0.05 mm (0.0020 in): ON

0.15 mm (0.0059 in): OFF

Target idle speed

M/T: 625 + 50 rpm (VQ30DE engine)
675 + 50 rpm (VQ20DE engine)
A/T: 700 + 50 rpm (in “P” or “N” position)

Is it possible to adjust closed throttle position switch?

MTBL0623

Yes or No
Yes p |GOTO 1.
No P |Replace throttle position switch.
7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

>

INSPECTION END
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A/T COMMUNICATION LINE

System Description

System Description .
These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/

deceleration.
Voltage signals are exchanged between ECM and TCM (Transmission Control Module).
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A/T COMMUNICATION LINE

Wiring Diagram

Wiring Diagram

=NFEC0269

o s - DETECTABLE LINE FOR DTC
(TRANSMISSION s - NON-DETECTABLE LINE FOR DTC
CONTROL
MODULE)
DT1 DT2 DT3 DT4 DT5
Ls] Le] L7] Lo] L8]
BR ay Y OR LG
BR ay Y OR LG
68 77 36 78 37
DTH DT2 DT3 DT4 DT5
ECM
=l
1]2]3]4]5]6]7]8]9
101t [12[13]14]15[16[17[18
19[20[21 22[23[24][ W H.S.
I
101 102 3[4]5]6[7]8]9]10 58]59|60]61]62]63]64[65]66|67] |109 110
108 104 IIIIIII B mEEEDEEEE @@IIIIIII it [ 12
105|106 | [20]21[22[28[24 25 26 27]28[8]  149150151[52]93]54155156157|  [77]78[79]s0[B1]e2[8a[84[85[6] |13 |it4 |f(~ 5y HS.
107|108 | [30]31]32[33]34]35(36]37)38 — 87188/89[90191192[93]194]|95] |15 | 116
L MEC073D

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL[WIRE COLOR ITEM CONDITION DATA (DC)
% LG
7 AT VOLTAGE FLUCTUATES
gg (B;ﬁ; COMMUNICATION LINE ENGINE RUNNING AT IDLE SPEED BETWEEN O to 5V.
78 OR

SEF043YA
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A/T COMMUNICATION LINE

Diagnostic Procedure

Diagnostic Procedure

NFEC0270

1 CHECK OVERALL FUNCTION

1. Start engine and warm it up to normal operating temperature.
2. Check the voltage between ECM terminals 36, 37, 68, 77, 78 and ground.

[_Ecwm |O|CONNECTOR|| _
36, 37,68, 77,78 CONNECT
N e

D O

Voltage should fluctuate
between 0 to 5V.

SEF024Y

OK or NG

OK p» |[INSPECTION END
NG p» (GO TO 2.
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A/T COMMUNICATION LINE

Diagnostic Procedure (Cont'd)

2 CHECK A/T CONTROL INPUT SIGNAL CIRCUIT FOR OPEN

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector and TCM (Transmission Control Module) harness connector.

LHD models View with glove box removed RHD models

Glove box

SEF044Y
SEF271X
3. Check harness continuity between the following terminals.
ECM TCM
68 5
77 6
36 7
78 9
37 8
MTBL0405
Refer to Wiring Diagram.
Continuity should exist.
OK or NG
OK p |GOTO3.
NG P |Repair harness or connectors.

3 CHECK A/T CONTROL INPUT SIGNAL CIRCUIT FOR SHORT

1. Check harness continuity between ECM terminals 36, 37, 68, 77, 78 and ground.
Refer to Wiring Diagram.
Continuity should not exist.
2. Also check harness for short to power.

OK or NG

OK p (GO TO4.

NG P [Repair short to ground or short to power in harness or connectos.

4 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Description

Description
SYSTEM DESCRIPTION

NFEC0523

NFEC0523501

Sensor

Input Signal to ECM ECM function Actuator

Throttle position sensor

Throttle position

Ignition switch

Start signal

Crankshaft position sensor (POS)

Engine speed (POS signal)

Crankshaft position sensor (REF)

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Swirl control
Engine speed (REF signal) valve control

solenoid valve
1 Vacuum signal

!
Swirl control valve

Swirl control valve control

Swirl control valve actuator

This system has a swirl control valve in the intake passage of each
cylinder.

While idling and during low engine speed operation, the swirl con-
trol valve closes. Thus the velocity of the air in the intake passage
increases, promoting the vaporization of the fuel and producing a
swirl in the combustion chamber.

Because of this operation, this system tends to increase the burn-
ing speed of the gas mixture, improve fuel consumption, and
increase the stability in running conditions.

Also, except when idling and during low engine speed operation,
this system opens the swirl control valve. In this condition, this
system tends to increase power by improving intake efficiency via
reduction of intake flow resistance, intake flow.

The solenoid valve controls swirl control valve’s shut/open condi-
tion. This solenoid valve is operated by the ECM.

nm

Throttle position Swirl control valve
sensor (ldle posi- Engine speed control solenoid | Swirl control valve
tion) valve
ON Below 3,200 rpm ON Closed
Less than 3,200 ON Closed
rpm
OFF
More than 3,600 OFF Open

When engine coolant temperature is below 10°C (50°F) and above 55°C (131°F),
swirl control valve is kept open regardless of above condition.

Throttle body

Swirl control valve control\
solenoid valve

Swirl control valve

Vacuum tank

One-way valve — |

Swirl control valve actuator

SEF045Y
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Description (Cont’d)

Specification data are reference values.

COMPONENT DESCRIPTION
Swirl Control Valve Control Solenoid Valve [

The swirl control valve control solenoid valve responds to signals
from the ECM. When the ECM sends an ON (ground) signal, the
solenoid valve is bypassed to apply intake manifold vacuum to the
swirl control valve actuator. This operation closes the swirl control
valve. When the ECM sends an OFF signal, the vacuum signal is
cut and the swirl control valve opens.

NFEC0523S02

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0524

MONITOR ITEM

CONDITION SPECIFICATION

SWRL CONT SV

e Engine speed: Idle

Engine coolant temperature is
between 15°C (59°F) to 50°C ON
(122°F).

Engine coolant temperature is

above 55°C (131°F). OFF
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Wiring Diagram

Wiring Diagram

IGNITION SWITCH

ON OR START mmmm : DETECTABLE LINE FOR DTC

| |
FUSE
ion B35 |aezzno
) - :
11L
RY

SWIRL CONTROL

VALVE CONTROL
SOLENQID
VALVE

[l
I_lg;,_l
G
l
[Eal

[72]
9]
<

ECM

NFEC0529

EC-SWL/C-01

s - NON-DETECTABLE LINE FOR DTC

1]2]3]4]5[=]6]7

8] 9]i0 5]
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ECMTERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

MECO074D

TERMINAL

WIRE COLOR

ITEM

CONDITION DATA (DC)

29

ENGINE RUNNING AT IDLE SPEED WITH
ENGINE COOLANT TEMPERATURE BETWEEN 15°C (59°F) 0-1V

SWIRL CONTROL VALVE  |AND 50°C (122°F).

CONTROL SOLENOID VALVE

ENGINE RUNNING AT IDLE SPEED WITH
ENGINE COOLANT TEMPERATURE ABOVE 55°C (131°F). BATTERY VOLIAGE

EC-488

SEF627XB



SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NFEC0530

1 INSPECTION START

Do you have CONSULT-1I?

Yes or No

Yes » |GOTO 2.

No » |GOTOS3.

2 CHECK OVERALL FUNCTION

With CONSULT-II

1. Start engine and let it idle.

2. Select “SWIRL CONT SOL/V” in “ACTIVE TEST” mode with CONSULT-II.

3. Touch “ON” and “OFF” alternately on CONSULT-II screen.

4. Make sure the swirl control valve actuator rod moves according to “SWIRL CONT SOL/V".

L/
—>  ————————— Swirl control valve
actuator
OK or NG
OK > INSPECTION END
NG p (GO TO 4.
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

3 CHECK OVERALL FUNCTION

® Without CONSULT-II

1. Turn ignition switch “ON".

2. Confirm that the voltage between ECM terminal 70 (Engine coolant temperature sensor signal) and ground is more
than 2.72V. If the voltage is out of range, cool the engine down.

[ Ecm HCONNECTOR" %E:cj] @l@
70

| '

@ S

SEF016Y
3. Start engine and let it idle.
4. Make sure the swirl control valve actuator rod moves when revving to over 3,200 rpm from idle.
/%
—>" —————————— Suwirl control valve
actuator
/4\§ // SEF621X
OK or NG

OK p |INSPECTION END
NG p (GO TO 5.
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

4 CHECK VACUUM SOURCE

(@ with CONSULT-II

. Turn ignition switch “OFF”.

Disconnect the vacuum hose connected to the swirl control valve actuator at vacuum tank.
Start engine and let it idle.

Select “SWIRL CONT SOL/V” in “ACTIVE TEST” mode with CONSULT-II.

Touch “ON” and “OFF” alternately on CONSULT-II screen.

Check vacuum existence under the following conditions.

ok whpE

SWIRL CONT SOL/V Vacuum
ON Should exist.
OFF Should not exist.
@)
SEF026Y
OK or NG

OK p |GOTOG.
NG p» [(GOTO7.
5 CHECK VACUUM SOURCE
@ Without CONSULT-II
1. Turn ignition switch “OFF”.
2. Disconnect the swirl control valve control solenoid valve harness connector.
3. Disconnect the vacuum hose connected to the swirl control valve actuator at vacuum tank.
4. Start engine and let it idle.
5. Apply 12V of direct current between swirl control valve control solenoid valve terminals 1 and 2.
6. Check vacuum existence under the following conditions.

Condition Vacuum
12V direct current Should exist.
supply
No supply Should not

exist.
SEF027Y
OK or NG
OK p» |GOTOG.
NG p |GOTOS.
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

CHECK VACUUM HOSES AND TUBES

. Remove vacuum hoses between the swirl control valve actuator and the vacuum tank.
. Check hoses and tubes for cracks, clogging, improper connection or disconnection.

=
Split

6
1. Turn ignition switch “OFF”.
2
3

OK or NG

4. Make sure that clicking sound is heard from the swirl control valve control solenoid valve.

Clogging
=
D’R Improper connection
SEF109L
OK or NG
OK P |Repair or replace swirl control valve actuator.
NG P |Repair or replace vacuum hoses or tubes.
7 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE CIRCUIT
With CONSULT-II
1. Turn ignition switch “ON”.
2. Select “SWIRL CONT SOL/V” in “ACTIVE TEST” mode with CONSULT-II.
3. Touch “ON” and “OFF” alternately on CONSULT-II screen.
ACTIVE TEST
SWIRL CONT SOL/V|  OFF
MONITOR
ENG SPEED XXX rpm
IACV-AACIV XXX step
SEF069Y

OK p» (GO TO 11.

NG » |GOoTOS.
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

8 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect swirl control valve control solenoid valve harness connector.

) N
Swirl control valve

control solenoid
valve

/
[RR/Z STy SEF272X

3. Turn ignition switch “ON”".
4. Check voltage between swirl control valve control solenoid valve terminal 1 and ground with CONSULT-II or tester.

€

><]

@ Voltage: Battery voltage
)
D S

SEF619X

OK or NG

OK GO TO 10.

>
NG » |GOTOO.

9 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

e 15A fuse

e Harness for open or short between swirl control valve control solenoid valve and fuse

P |Repair harness or connectors.

10 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN
AND SHORT

=

Turn ignition switch “OFF”.

Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 29 and swirl control valve control solenoid valve terminal 2. Refer to
Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

n

OK or NG

oK » |GOTO 11

NG P |Repair open circuit, short to ground or short to power in harness connectors.
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SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

Diagnostic Procedure (Cont'd)

11 CHECK SWIRL CONTROL VALVE CONTROL SOLENOID VALVE

(@ with CONSULT-II

. Reconnect the disconnected harness connectors.

Start engine and let it idle.

Remove vacuum hose connected to swirl control valve actuator.

Select “SWIRL CONT SOL/V” in “ACTIVE TEST” mode with CONSULT-II.

Touch “ON” and “OFF” on CONSULT-II screen.

Check vacuum existence and operation delay time under the following conditions.

ok whpE

SWIRL CONT SOL/V Vacuum
ON should exist.
OFF should not exist.

Operation takes
less than 1 second.

SEF046Y

@ Without CONSULT-II

. Reconnect ECM harness connector.

Remove vacuum hose connected to swirl control valve actuator.

Start engine and let it idle.

Apply 12V of direct current between swirl control valve control solenoid valve terminals 1 and 2.
Check vacuum existence and operation delay time under the following conditions.

SN EAE D@
am

grONE

Condition Vacuum

12V direct current Should exist.
supply
No supply Should not
exist.

Operation takes less than 1 second.

SEF047Y

OK or NG

oK » |GOTO12.

NG P |Replace intake manifold collector assembly.

12 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p |INSPECTION END
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IGNITION SIGNAL

Component Description

Component Description

IGNITION COIL & POWER TRANSISTOR ecossacon
The ignition signal from the ECM is sent to and amplified by the power transistor. The power transistor turns
on and off the ignition coil primary circuit. This on-off operation induces the proper high voltage in the coil
secondary circuit.

NFEC0863

+
70l filler cap

/Intake manifold collector

AN I L

= W7o\ A 4
Stlgnition coil (Bank 2) harness connector
Il TSN = ‘
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IGNITION SIGNAL

Wiring Diagram

Wiring Diagram

NFEC0864
BATTERY mmm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC
® REFER TO EL-POWER.
15A 15A
59 58
&l > : LHD MODELS
Wil PU (R : RHD MODELS
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o ) R -I> NEXT PAGE
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IGNITION SIGNAL
Wiring Diagram (Cont’d)

EC-IGNSYS-02

mmmm : DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC

ECM

IGN#1

I_I IG&IS IﬂflS
21 23 31
£ 03 B

PU/W

PRECEDING > .
PAGE <zfFr o o

™Y R NEXT PAGE
LOOP C:
WIRE

IGNITION IGNITION IGNITION

COILNO.1 COILNO.3 COILNO.5
2 (WITH POWER NS (WITH POWER NS (WITH POWER

TRANSISTOR) TRANSISTOR) TRANSISTOR)

B B B
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o o
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F40
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GY GY GY
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Wiring Diagram (Cont’d)

IGNITION SIGNAL

EC-IGNSYS-03

mmm : DETECTABLE LINE FOR DTC
:NON-DETECTABLE LINE FOR DTC

ECM
IGN#2 IGN#4 IGN#6
[22] [30] [32]
GR GY GYR
-
PRECEDING
PAGE R L L
R GR R GY R GYR
= 7 = Tl =] Tl
IGNITION IGNITION IGNITION
COILNO2 COILNO4 COILNO.6
(WITH POWER (WITH POWER (WITH POWER
— TRANSISTOR) —— TRANSISTOR) — TRANSISTOR)
Fa1
B B B
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PLUG PLUG PLUG
B
£+
F40
, ,
GY &Y GY
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IGNITION SIGNAL

Wiring Diagram (Cont’d)

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE

TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN THE ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL [WIRE COLOR

ITEM

CONDITION

DATA (DC)

21 Y/R IGNITION SIGNAL NO. 1
22 G/R IGNITION SIGNAL NO. 2
23 /R IGNITION SIGNAL NO. 3
30 GY IGNITION SIGNAL NO. 4
31 PU/W  [IGNITION SIGNAL NO. 5
32 GY/R IGNITION SIGNAL NO. 6

ENGINE RUNNING AT IDLE SPEED UNDER

THE WARM UP CONDITION

0-0.2V%x

ENGINE RUNNING AT 2,500 RPM

% : AVERAGE VOLTAGE FOR PULSE SIGNAL (ACUTU#

L PULSE SIGNAL CAN BE CONFIRMED BY OSCILLOSCOPE.) SEF860Y
Diagnostic Procedure
NFEC0865

1 INSPECTION START
Turn ignition switch “OFF”, and restart engine.
Is engine running?

Yes or No
Yes (With CONSULT-Il) p |GO TO 2.
Yes (Without CONSULT- p (GO TO 3.
1))
No p |GOTO 4.
2 CHECK OVERALL FUNCTION
(@ with CONSULT-II
1. Perform “POWER BALANCE” in “ACTIVE TEST” mode with CONSULT-II.
2. Make sure that all circuits do not produce a momentary engine speed drop.

ACTIVE TEST

POWER BALANCE |
MONITOR
ENG SPEED XXX rpm
MAS AIF SE-B1 XXXV
IACV-AACIV XXX step
SEF070Y

OK or NG
OK p |INSPECTION END
NG p» |GOTO 13.
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IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

3 CHECK OVERALL FUNCTION

® Without CONSULT-II

1. Let engine idle.

2. Read the voltage signal between ECM terminals 21, 22, 23, 30, 31, 32 and ground with an oscilloscope.
3. Verify that the oscilloscope screen shows the signal wave as shown below.

A E @I
ECM [

s

21, 22, 23, 30, 31, 32

|!
P ©

(=2 L

= SEF071Y
OK or NG
OK > INSPECTION END
NG > GO TO 13.
4 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-I
1. Turn ignition switch ON.
2. Check voltage between ECM terminals 110, 112 and ground with CONSULT-II or tester.
CONNECT
A€ @
[ Ecm |o]connEcTOR||
110, 112
——
Voltage: Battery voltage
D S
= SEF366X
OK or NG
OK > GO TO 5.
NG P |Go to TROUBLE DIAGNOSIS FOR POWER SUPPLY, EC-127.
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IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

5 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-II
1. Turn ignition switch OFF.
2. Disconnect condenser harness connector.
Intake manifold ccl)llector/
\ Condenser
o~
N A
— C—— g SEF275X
3. Turn ignition switch ON.
4. Check voltage between condenser terminal 1 and ground with CONSULT-II or tester.
AE G
Voltage: Battery voltage
D © l
= SEF367X
OK or NG
OK p» |GOTO 11
NG p (GO TO 6.
6 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-III
1. Turn ignition switch OFF.
2. Disconnect ECM relay.
SEF589PB
3. Check harness continuity between ECM relay terminal 7 and condenser terminal 1. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTOS8.
NG p» |GOTO7.
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Diagnostic Procedure (Cont'd)

IGNITION SIGNAL

7 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F18, E15
e Harness for open or short between ECM relay and condenser

>

Repair open circuit or short to ground or short to power in harness or connectors.

8 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-IV

Check voltage between ECM relay terminal 6 and ground with CONSULT-II or tester.

4eQ

Voltage: Battery voltage

|!
o o |

SEF368X
OK or NG
OK p |GO TO 10.
NG p |GOTOO.
9 DETECT MALFUNCTIONING PART
Check the following.
e 15A fuse
® Harness for open and short between ECM relay and fuse
P [Repair or replace harness or connectors.
10 CHECK ECM RELAY
1. Apply 12V direct current between ECM relay terminals 1 and 2.
2. Check continuity between ECM relay terminals 3 and 5, 6 and 7.
—
—o
50 Condition Continuity
12V direct t suppl
e et el Yes
2
LT 51 OFF No
6|3
SEF296X
OK or NG
OK p» |GOTO 18.
NG P |Replace ECM relay.

EC-502




IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

11 CHECK CONDENSER GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.

2. Check harness continuity between condenser terminal 2 and engine ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to power.

OK or NG
OK p (GO TO 12.
NG P [Repair open circuit or short to power in harness or connectors.
12 CHECK CONDENSER
Check resistance between condenser terminals 1 and 2.

& DISCONNECT A\
4 €& &
&
2 Resistance: Above 1MQ at 25°C (77°F)
SEF369X

OK or NG
OK p (GO TO 13.
NG P |Replace condenser.
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IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

13 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-V

1. Turn ignition switch OFF.
2. Reconnect harness connectors disconnected.
3. Disconnect ignition coil harness connector.

—

0 -
70il filler cap )

5
N\ !

) )

; Intake manifold collector

= _ W7 2 &_@
algmtl‘op coil (Bfgk 2)ﬁgeLs%n/nectorw / l¢
Rt = Pl AV TR

SEF274XA
4. Turn ignition switch ON.
5. Check voltage between ignition coil terminal 3 and ground with CONSULT-II or tester.
E DISCONNECT s .
A€ Qi
<
Voltage: Battery voltage
>
SEF370X
OK or NG
OK > GO TO 15.
NG p |GOTO 14.

14 DETECT MALFUNCTIONING PART

Check the harness for open or short between ignition coil and harness connector F18.

P |Repair or replace harness or connectors.

15 CHECK IGNITION COIL GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.

2. Check harness continuity between ignition coil terminal 2 and engine ground. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to power.

OK or NG

oK » |GOTO 16.

NG P |Repair open circuit or short to power in harness or connectors.

EC-504



IGNITION SIGNAL

Diagnostic Procedure (Cont'd)

16

CHECK IGNITION COIL OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminals 21, 22, 23, 30, 31, 32 and ignition coil terminal 1. Refer to Wiring

Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG
OK p (GO TO 17.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
17 CHECK IGNITION COIL WITH POWER TRANSISTOR

Check resistance between ignition coil terminals 2 and 3.

& DISCONNECT

T.S.
3
Terminals Resistance Result
5and3 Not 002 OK
0Q NG
SEF371X
OK or NG
OK p (GO TO 18.
NG P |Replace ignition coil with power transistor.
18 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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A/T DIAGNOSIS COMMUNICATION LINE

Component Description

Component Description
NFEC0361

The malfunction information related to A/T (Automatic Transmission) is transferred through the line (circuit)
from TCM (Transmission control module) to ECM.
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A/T DIAGNOSIS COMMUNICATION LINE

Wiring Diagram

Wiring Diagram

=NFEC0365

TCM
(TRANSMISSION .
(BAneM! s : DETECTABLE LINE FOR DTC
MODULE) s : NON-DETECTABLE LINE FOR DTC
0BD2
15
BRW
BRW
ATCK
ECM
[
1]2]3]4]5]6]7]8]9
10[11[12[13[14[15[16[17 18 .
19]20[21 2o23l2e|| W -
I
wotfief [1]2]3]4]5]6]7[8]9]10 58]59]60[61]62[63]64[65]66]67] |109 ) 110
108 104 w ) ) 2 2 S ) e Eﬂ@ it [ 112
105|106 | [20]21[22[23[24[25[2627[28]29 Eﬂ@lﬂ 77[78[7oe0 a1 [e2ea[eales ee] |13 1 || Gy | M1
07108 [87[8s[s9[00[91]92[0s]e4]e5]  [115 [ 116
| R
MEC078D

ECMTERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:

DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/QUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
AT DIAGNOSIS VOLTAGE FLUCTUATES
60 BR/W | COMMUNICATION LINE ENGINE RUNNING AT IDLE SPEED BETWEEN 0 to 2V.

SEF048YA
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A/T DIAGNOSIS COMMUNICATION LINE

Diagnostic Procedure

Diagnostic Procedure

NFEC0366

1 CHECK OVERALL FUNCTION

1. Start engine and warm it up to normal operating temperature.
2. Check the voltage between ECM terminal 60 and ground.

- |4 -
([ ECm I;JCONNECTOR" U
| !
D O 1

Voltage should fluctuate
between 0 - 2V.

SEF025Y
OK or NG

OK p» |[INSPECTION END
NG p» (GO TO 2.

2 CHECK A/T DIAGNOSIS COMMUNICATION LINE INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector and TCM (Transmission Control Module) harness connector.

LHD models View with glove box removed RHD models

SEF044Y

SEF271X
3. Check harness continuity between ECM terminal 60 and TCM terminal 15. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG

OK p» (GO TO 3.

NG P [Repair open circuit or short to ground or short to power in harness or connectors.
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A/T DIAGNOSIS COMMUNICATION LINE

Diagnostic Procedure (Cont'd)

3

CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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PARK/NEUTRAL POSITION (PNP) SWITCH

Component Description

Park/neutral position
{PNP) switch

AECS877A

Specification data are reference values.

Component Description
NFEC0367

When the gear position is “P” (A/T models only) or “N”, park/neutral
position (PNP) switch is “ON”.

ECM detects the position because the continuity of the line (the
“ON” signal) exists.

For A/IT models, the park/neutral position (PNP) switch assembly
also includes a transmission range switch to detect selector lever
position.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0368

MONITOR ITEM

P/N POSI SW e Ignition switch: ON

CONDITION SPECIFICATION
Shift lever: “P” or “N” (A/T models) ON
Neutral (M/T models)
Except above OFF
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PARK/NEUTRAL POSITION (PNP) SWITCH

Wiring Diagram

Wiring Diagram

NFEC0373

EC-PNPSW1-01

ECM s : DETECTABLE LINE FOR DTC
s : NON-DETECTABLE LINE FOR DTC
(A WITHAT
T VD s WITH M/T
GIOR: {A>
amw: >
O=<>
D abn
l_|_| F10
Fi51
G/im
G/W G/OR
[3] (]
i
OTHERS )¢ NEUTRAL |SWITCH a ; E/—C\)Fgf_/rll\Jg#TRAL
- 9 ED <> O N D & |SWTCH
[4] A aiad B>
[
B

V=0 I_l
1
B B B
I J_
£ . s
Fa F39
B AT ATl
he P
10/ Gy \2[4/ W \J4l59[6/ 5
I T
w2 [1]2]3]4]5]e[7]8]9]10 58[59]60]61]62]63]64]65[66]67] 109 | 110
103|104 w [59]40[41[42[43 44 45 6 47 8] @@ it |12
105|106 | [20]21]22]25[24[25]26[27[28[28] |49150151[52]53154]56]56157] [77]7g[79]80[e1]62[8a[e4]eses] |13 |14 ||| Gy HS.
107 [ 108 w — mmm 115 [ 116

MECO053D

ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.

CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/QUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE TO THE
ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.

TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
IGN ON WITH
44 G/OR (AT) |PARK/NEUTRAL POSITION |GEAR POSITION “N” OR “P*(A/T), GEAR POSITION NEUTRAL (M/T)|APPROX. OV
G/W (M/T) |(PNP) SWITCH IGN ON WITHOUT
THE ABOVE GEAR POSITION BATTERY VOLTAGE

SEF635XC
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PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure

Diagnostic Procedure
FOR M/T MODELS

NFEC0374

NFEC0374S01

1 INSPECTION START
Do you have CONSULT-1I?
Yes or No
Yes p |GOTO 2.
No p |GOTO3.

2 CHECK OVERALL FUNCTION

With CONSULT-II

1. Turn ignition switch “ON".

2. Select “P/N POSI SW” in “DATA MONITOR” mode with CONSULT-II.
3. Check the “P/N POSI SW” signal under the following conditions.

DATA MONITOR
MONITOR NO DTC
P/N POSI SW ON
Shift lever position P/N POSI SW
Neutral position ON
Except the above position OFF
SEF049Y
OK or NG
OK > INSPECTION END
NG p |GOTO 4.
3 CHECK OVERALL FUNCTION
$ Without CONSULT-II
1. Turn ignition switch “ON".
2. Check voltage between ECM terminal 44 and ground under the following conditions.
—_— CONNECT
[_Ecm__|o|connecTOR]| E}]
44
Shift lever position Voltage
Neutral position Apporox. 0V
Except the above position Battery voltage
ﬂ
o of— |
SEF050Y
OK or NG
OK > INSPECTION END
NG p |GOTO 4.
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PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

4 CHECK PNP SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Disconnect park/neutral position (PNP) switch harness connector.

Park/neutral position
(PNP) switch

AECS77A
3. Check harness continuity between PNP switch terminal 4 and engine ground. Refer to Wiring Diagram.

Continuity should exist.
4. Also check harness for short to power.

OK or NG

oK » |GOTOS.

NG P |Repair open circuit or short to power in harness or connectors.

5 CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

=

Disconnect ECM harness connector.

. Check harness continuity between ECM terminal 44 and PNP switch terminal 3. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

N

OK p» (GO TO 6.

NG P [Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK PARK/NEUTRAL POSITION (PNP) SWITCH

Refer to MT-9, “Position Switch Check”.
OK or NG

OK p |GOTO7.

NG P |Replace park/neutral position (PNP) switch.

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

FOR A/T MODELS

=NFEC0374S02

1 INSPECTION START
Do you have CONSULT-11?
Yes or No
Yes p» (GO TO 2.
No p |GOTO 3.
2 CHECK OVERALL FUNCTION
With CONSULT-II
1. Turn ignition switch “ON”.
2. Select “P/N POSI SW” in “DATA MONITOR” mode with CONSULT-II.
3. Check the “P/N POSI SW” signal under the following conditions.
DATA MONITOR
MONITOR NO DTC
P/N POSI SW ON
Selector lever position P/N POSI SW
“N” and “P” position ON
Except the above position OFF
SEF028Y
OK or NG
OK p» |[INSPECTION END
NG p» (GO TO 4.
3 CHECK OVERALL FUNCTION
& Without CONSULT-II
1. Turn ignition switch “ON”.
2. Check voltage between ECM terminal 44 and ground under the following conditions.
— CONNECT
[__Ecm _|o]connECTOR]| . {}]
44
Selector lever position Voltage
“P” and “N” position Apporox. OV
@i@ Except the above position Battery voltage
se
SEF029Y
OK or NG
OK p [INSPECTION END
NG p (GO TO 4.
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PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

4 CHECK PNP SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Disconnect park/neutral position (PNP) switch harness connector.

View from under vehicle PNP switch

6@ \ = harness

SEF279X
3. Check harness continuity between PNP switch terminal 2 and engine ground. Refer to Wiring Diagram.

Continuity should exist.
4. Also check harness for short to power.

OK or NG

OK » |GOoTOG.

NG p» (GO TOS.

5 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors F10, F151
® Harness for open or short between park/neutral position (PNP) switch and engine ground

P |Repair open circuit or short to power in harness or connectors.

6 CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

[EnY

. Disconnect ECM harness connector.

. Check harness continuity between ECM terminal 44 and PNP switch terminal 1. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

N

OK p» (GO TO 8.

NG » |(GOTOT7.

7 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors F10, F151
e Harness for open or short between ECM and park/neutral position (PNP) switch

P |Repair open circuit or short to ground or short to power in harness or connectors.

8 CHECK PARK/NEUTRAL POSITION (PNP) SWITCH

Refer to I@, “Diagnostic Procedure”.
OK or NG

OK p» (GO TOO.

NG P |Replace park/neutral position (PNP) switch.
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PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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VARIABLE INDUCTION AIR CONTROL SYSTEM (VIAS)

Description
Description
NFEC0596
SYSTEM DESCRIPTION
NFEC0596S01
Sensor Input Signal to ECM ECM function Actuator

Mass air flow sensor

Amount of intake air

Throttle position sensor

Throttle position

Closed throttle position

Throttle valve idle position

Ignition switch

Start signal

Crankshaft position sensor (POS)

Engine speed (POS signal)

Crankshaft position sensor (REF)

Engine speed (REF signal)

Engine coolant temperature sensor

Engine coolant temperature

VIAS control

VIAS control solenoid valve

When VIAS control signal is “OFF”.

VIAS control solenoid valve signal “OFF”

When VIAS control signal is “ON”.

VIAS control solenoid valve signal “ON”

/Vacuum tank

ECM

Vacuum tank

ECM

One-way valve

; Air flow

[2F) <=

2705

VIAS control
solenoid
valve

V27777277,

T

o)

2

1)

=2

<

=

<

I

o

o

c

=4

c

o

o

IS

=
1

S

‘\\‘\",J
\ ?\!@

\%:

’,-
AN

VIAS control
solenoid
valve

One-way valve

.

& 1]

flow

&

SEF599X

When the engine is running at low or medium speed, the power
valve is fully closed. Under this condition, the effective suction port
length is equivalent to the total length of the intake manifold collec-
tor’s suction port including the intake valve. This long suction port
provides increased air intake which results in improved suction
efficiency and higher torque generation.
The surge tank and one-way valve are provided. When engine is
running at high speed, the ECM sends the signal to the VIAS con-
trol solenoid valve. This signal introduces the intake manifold
vacuum into the power valve actuator and therefore opens the
power valve to two suction passages together in the collector.
Under this condition, the effective port length is equivalent to the
length of the suction port provided independently for each cylinder.
This shortened port length results in enhanced engine output with
reduced suction resistance under high speeds.
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VARIABLE INDUCTION AIR CONTROL SYSTEM (VIAS)

Description (Cont'd)

=

SEF600X

\ =
N~/ ] I

ke maniad soliesior YR
N o\

COMPONENT DESCRIPTION

Power Valve

Lo . i NFEC059650201
The power valve is installed in intake manifold collector and used
to control the suction passage of the variable induction air control
system. It is set in the fully closed or fully opened position by the
power valve actuator operated by the vacuum stored in the surge
tank. The vacuum in the surge tank is controlled by the VIAS con-
trol solenoid valve.

NFEC0596S02

VIAS Control Solenoid Valve
NFEC059650202

The VIAS control solenoid valve cuts the intake manifold vacuum
signal for power valve control. It responds to ON/OFF signals from
the ECM. When the solenoid is off, the vacuum signal from the
intake manifold is cut. When the ECM sends an ON signal the coil
pulls the plunger downward and feeds the vacuum signal to the
power valve actuator.
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VARIABLE INDUCTION AIR CONTROL SYSTEM (VIAS)

Wiring Diagram

Wiring Diagram

IGNITION SWITCH
ON OR START

FUSE
BLOCK
(J/B)

REFER TO EL-POWER.

VIAS
CONTROL
g SOLENOID
VALVE
2

ECM

NFEC0597

EC-VIAS/V-01

mmmm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

1]2][3

4|5[=]6]7

8] 9]i0

11 12

18] 14]15 [ 16

w B

17] 18

3
=

[112[a[4]s]e[7]8]9]t0]

8
=

11[12|13]14]15[16]17]18[19

I —

[58]59]60]61[62]63]64]65]66]67]

K
=

[2oT21]22] 232425 26 27 [28]29]

8

30]3132]33)3435/36]37(38

1

39[a0[41[42]43]4a[a5]a6]47[4s] 168169[70171172[73|74]75[76] |t

EEEIEB [77T78[79]e0]e1[62[e3 64 a5 e8] | i3
1

1

12
GY HS.

=

87188)89[90191]92[93194|95

REFER TO THE FOLLOWING.

(M19) - FUSE BLOCK -
JUNCTION BOX (J/B)

MEC862C
E(XII\JA_I'_I;ICE)I;\!‘MINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
16 v/ |VIAS CONTROL SOLENOID [ENGINE RUNNING AT IDLE SPEED BATTERY VOLTAGE
VALVE ENGINE RUNNING ABOVE 5,000 RPM 0-1.0V
SEF636XB
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VARIABLE INDUCTION AIR CONTROL SYSTEM (VIAS)

Diagnostic Procedure

Diagnostic Procedure

NFEC0598

1 CHECK OVERALL FUNCTION

With CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Perform “VIAS SOL VALVE” in “ACTIVE TEST” mode with CONSULT-II.

3. Turn VIAS control solenoid valve “ON” and “OFF”, and make sure that power valve actuator rod moves.

NN NN
ACTIVETEST — Power\\\/alve actuator
VIAS SOLVALVE |  OFF S
MONITOR

ENG SPEED XXX rpm

IACV-AAC/V XXX step

SEC236C
® Without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Rev engine quickly up to above 5,000 rpm and make sure that power valve actuator rod moves.
SEF052Y
OK or NG
OK p |INSPECTION END
NG p |GOTO 2.
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VARIABLE INDUCTION AIR CONTROL SYSTEM (VIAS)

Diagnostic Procedure (Cont'd)

2 CHECK VIAS CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

1. Stop engine.
2. Disconnect VIAS control solenoid valve harness connector.

"4)‘2! solenoid/\/al\\llﬁ{:
AT V) ) LY SEF288X

3. Turn ignition switch “ON”".
4. Check voltage between terminal 1 and ground with CONSULT-II or tester.

4 € QD

<l

1 Voltage: Battery voltage

_I_l
D O

SEF603X
OK or NG

OK p (GO TO4.

NG p» (GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

e 15A fuse

e Harness continuity between fuse and VIAS control solenoid valve

P |Repair harness or connectors.

CHECK VIAS CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.

Disconnect ECM harness connector.

Check harness continuity between ECM terminal 16 and terminal 2. Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG

SRS ES

OK p» (GO TOS.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-521



VARIABLE INDUCTION AIR CONTROL SYSTEM (VIAS)

Diagnostic Procedure (Cont'd)

5

RETEST OVERALL FUNCTION

1. Reconnect harness connectors disconnected.
2. Perform Test No. 1 again.

OK or NG
OK > INSPECTION END
NG p |GOTOG.
6 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.
OK or NG
OK P |Replace VIAS control solenoid valve as intake manifold collector assembly.
NG P |Repair or replace harness or connectors.
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INJECTOR

Component Description

SEF812J

Specification data are reference values.

Component Description
NFEC0383

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel
needs.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0384

MONITOR ITEM CONDITION SPECIFICATION
] E_ngine: A_fter Warming up Idle 24 -3.2 msec
INJ PULSE-B2 ® Air conditioner switch: “OFF”
INJ PULSE-B1 e Shift lever: “N”
e No-load 2,000 rpm 1.9 - 2.8 msec
Idle 2.0 - 3.2 msec
B/FUEL SCHDL ditto
2,000 rpm 1.4 - 2.6 msec
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INJECTOR

Wiring Diagram

Wiring Diagram

IGNITION SWITCH

NFEC0386

EC-INJECT-01

mmmm : DETECTABLE LINE FOR DTC

ON OR START
I s | NON-DETECTABLE LINE FOR DTC
10a |6PSEk |ReFERTO EL-POWER
(J/B)
[7L]
i
R
)
Fa4
\
? o [ ]
R
(@D)
)
Fi91
R
L}
o o ]
1 1
R R R R R R
[1] [1] [1] [1] [1] [1]
INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR
NO.1 NO.3 NO.5 NO.2 NO.4 NO.6
F37 F36 F28
RIY LW RIW RIL PUR
S| 1 | A
RIY Lw
| | RIW RIL PUR
101 105 102 103 107 [104]
INJ#1 INJ#3 INJ#5 INJ#2 INJ#4 INJ#6
ECM
TTaT3TaTs 5T7TeToTs _ 52 REFER TO THE FOLLOWING.
ol e @ h@® ® @ @ @ @ (D @ wuseeox
1] ]]u]s]e]r]e Glel71e)
W Gy Gy Gv GY Gy GY L JUNCTION BOX (J/B)
I
w012 [1T2]3]4]5]6]7]8]9]10] [58]59]60]61]62]63]64]65]66]67] | 1% [ 110
103 [104 11112113)14)15)16)17]18]19] [39[a0[a1[a2[43]a4]a5]a6]a7]as] 168169]70171]72|73|74]75]76 112 m
105106 | [2o]21]22]23]eal25 26 27 e zs] [49150]51]52[53]54[55]56[57] [77T7eT7eTeols1]62]e3]ea[85]es] |13 |14 -GY HS.
wle| [30[31[32]33]34]35[36]37[38 87]888oo0]91]02[e3[0]95] |15 |16
I
MEC863C
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
CAUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
BATTERY VOLTAGE
101 RB  |INJECTOR NO. 1
102 LW  |INJECTORNO.5 w
103 RW  [INJECTORNO. 2 ENGINE RUNNING AT IDLE SPEED UNDER 10
104 PU/R INJECTOR NO. 6 WARM-UP CONDITION 0
105 R/Y INJECTOR NO. 3
107 R/L INJECTOR NO. 4
SEF862Y
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INJECTOR

Diagnostic Procedure

Diagnostic Procedure

NFEC0387

1 INSPECTION START

Turn ignition switch to “START”.
Is any cylinder ignited?

Yes or No

Yes » |GOoTOO2.

No p» (GO TO 3.

2 CHECK OVERALL FUNCTION

With CONSULT-II
1. Start engine.
2. Perform “POWER BALANCE” in “ACTIVE TEST” mode with CONSULT-II.

ACTIVE TEST
POWER BALANCE |
MONITOR
ENG SPEED XXX rpm
MAS AIF SE-B1 XXXV
IACV-AAC/V XXX step

SEF070Y
3. Make sure that each circuit produces a momentary engine speed drop.
0 Without CONSULT-II
1. Start engine.
2. Listen to each injector operating sound.
Suitable tool
MEC703B

Clicking noise should be heard.

OK or NG

OK p» |[INSPECTION END

NG p» (GO TO 3.
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INJECTOR

Diagnostic Procedure (Cont'd)

3 CHECK INJECTOR POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect injector harness connectors (bank 2) and harness connectors F43, F191 (bank 1).

s \VZS

> Harness connectors

Q N
Intake manifold
collector
e

SEF276X
———— L~
Injector harhess connector— JIZ
Sh (Bank2) Sty /3K SEF281XA

3. Turn ignition switch “ON”".
4. Check voltage between injector terminal 1 and ground, harness connector F43 terminal 5 and ground with CONSULT-II

or tester.
% DISCONNECT
TS.
RA ]
AT
Voltage: Battery voltage
@ O
G
SEF897X
OK or NG
OK > GO TO 5.
NG p» [(GOTOA4.

4 DETECT MALFUNCTIONING PART

Check the following.

Harness connectors M46, F44

Harness connectors F43, F191

Fuse block (J/B) connector M19

10A fuse

Harness for open or short between injector and fuse

Harness for open or short between harness connector F43 and fuse

P [Repair harness or connectors.
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INJECTOR

Diagnostic Procedure (Cont'd)

CHECK INJECTOR OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.
Disconnect ECM harness connector.
Check harness continuity between injector terminal 2 and ECM terminals 103, 104, 107, harness connector F191 termi-
nals 6, 2, 1 and ECM terminals 101, 105, 102. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

wnNEa

OK p |GOTO7.

NG » |GOTOG.

6 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors F43, F191

® Harness for open or short between harness connector F191 and ECM
e Harness for open or short between ECM and injector

P [Repair open circuit or short to ground or short to power in harness or connectors.

CHECK SUB-HARNESS CIRCUIT FOR OPEN AND SHORT (BANK 1)

Remove intake manifold collector.
Disconnect injector harness connectors (bank 1).
. Check harness continuity between the following terminals. Refer to Wiring Diagram.

Harness connector F191 Injector F192, F193, F194

5 1
6,2, 1 2
MTBLO0359
Continuity should exist.
OK or NG
OK p |GOTOS8.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
8 CHECK INJECTOR
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
E DISCONNECT R
AEC O
-
(ﬂ\ Resistance: 13.5 - 17.5 O [at 20°C (68°F)]
SEF964XA
OK or NG
OK p |GOTOO.
NG P |Replace injector.
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INJECTOR

Diagnostic Procedure (Cont'd)

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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START SIGNAL

CONSULT-Il Reference Value in Data Monitor Mode
CONSULT-Il Reference Value in Data Monitor

Mode
. i NFEC0388
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
START SIGNAL | e Ignition switch: ON —~ START - ON OFF - ON - OFF
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Wiring Diagram

START SIGNAL

Wiring Diagram

BATTERY

.\‘) IGNITION
OFF ST WITCH

FUSE
BLOCK
10A | (J/B)
:

E83

M46
BFi/W
BR/W
[2]
STSW
ECM

REFER TO EL-POWER.

=NFEC0390

EC-S/SIG-01

mmmmm - DETECTABLE LINE FOR DTC

=== :NON-DETECTABLE LINE FOR DTC

1]2][3]4][5[=]6]7

8[90

11[12]1]u]s]6

1718

M46
4

E93

o=

w

49[50[51]52[53]54[55[56[57
1

77[78[7s[8081[e2 83]e4les[ee] | !
[87]88]8s[e0]o1]s2[93]s4]es] |1

=5

o [i2| [FT2T3aT5 67 e o] | GEmERRERERE] [0]10

103 [ 04 [a0[atTa2[aa]aalas]as 47]as] Le8leal7ol7]72[73[74]75]7e] )l =2

105 [ 106 | [20]21[22]23]24]25]26]27 [28] 29 W HS.
107 [ 108 EEEEEE ]

>

REFER TO THE FOLLOWING.
, -FUSE BLOCK-
JUNCTION BOX (J/B)

MECB864C
EXII\JA'I:I;(E)?IMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/QUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TOTHE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL |WIRE COLOR ITEM CONDITION DATA (DC)
IGN ON APPROX OV
42 BR/W  |START SIGNAL IGN START 9 1oy
SEF638XB
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START SIGNAL

Diagnostic Procedure

Diagnostic Procedure

NFEC0391

1 INSPECTION START

Do you have CONSULT-1I?

Yes or No

Yes » |GOTO 2.

No » |GOTOS3.

2 CHECK OVERALL FUNCTION

With CONSULT-II
1. Turn ignition switch “ON”.
2. Check “START SIGNAL” in “DATA MONITOR” mode with CONSULT-II under the following conditions.

DATA MONITOR
MONITOR NO DTC
START SIGNAL OFF
CLSD THL POS ON
AIR COND SIG OFF Condition “START SIGNAL”
PN POSI SW ON Ignition switch “ON” OFF
Ignition switch “START” ON
SEFQ72Y
OK or NG
OK p |[INSPECTION END
NG p (GO TO 4.
3 CHECK OVERALL FUNCTION
0 Without CONSULT-II
Check voltage between ECM terminal 42 and ground under the following conditions.
ECM |O| CONNEGTOR]| .
Condition Voltage
Ignition switch “START" Battery voltage
@ Other positions Approximately 0V
D
4 !
i SEF362X
OK or NG
OK p |[INSPECTION END
NG p (GO TO 4.
4 CHECK STARTING SYSTEM
Turn ignition switch “OFF”, then turn it to “START".
Does starter motor operate?
Yes or No
Yes p» (GO TOS5.
No p |Refer to SC-17, “STARTING SYSTEM".
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START SIGNAL

Diagnostic Procedure (Cont'd)

CHECK FUSE

5

1. Turn ignition switch “OFF”.
2. Disconnect 10A fuse.

3. Check if 10A fuse is OK.

OK or NG
OK p» (GO TO 6.
NG P |Replace 10A fuse.
6 CHECK START SIGNAL INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Disconnect ECM harness connector.
2. Disconnect ignition switch harness connector.
3. Check harness continuity between ECM terminal 42 and fuse block, ignition switch and fuse block. Refer to Wiring Dia-

gram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

OK p» (GO TO 8.

NG » |(GOTOT7.

7 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors M46, F44

Fuse block (J/B) connectors M17, E83

Harness for open or short between ignition switch and fuse
Harness for open or short between ECM and fuse

P |Repair open circuit or short to ground or short to power in harness or connectors.

8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-124.

p» |[INSPECTION END
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FUEL PUMP

System Description

System Description

NFEC0392

Sensor Input Signal to ECM ECM function Actuator
Crankshaft position sensor (POS) Engine speed (POS signal)
Crankshaft position sensor (REF) Engine speed (REF signal) Fuel pump control Fuel pump relay
Ignition switch Start signal

The ECM activates the fuel pump for several seconds after the ignition switch is turned on to improve engine
startability. If the ECM receives a 120° signal from the crankshaft position sensor (REF), it knows that the
engine is rotating, and causes the pump to operate. If the 120° signal is not received when the ignition switch
is on, the engine stalls. The ECM stops pump operation and prevents battery discharging, thereby improving
safety. The ECM does not directly drive the fuel pump. It controls the ON/OFF fuel pump relay, which in turn
controls the fuel pump.

Condition Fuel pump operation
Ignition switch is turned to ON. Operates for 1 second.
Engine running and cranking Operates.
When engine is stopped Stops in 1.5 seconds.
Except as shown above Stops.

Component Description
NFEC0393

The fuel pump with a fuel damper is an in-tank type (the pump and
damper are located in the fuel tank).

SEF605X

CONSULT-Il Reference Value in Data Monitor

Mode
e . NFEC0394
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
e [gnition switch is turned to ON. (Operates for 1 second.) ON
FUEL PUMP RLY |® Engine running and cranking
Except as shown above OFF
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Wiring Diagram

FUEL PUMP

Wiring Diagram

NFEC0396

IGNITION SWITCH ] EC-F/PUMP-01
ON OR START
r s : DETECTABLE LINE FOR DTC
® : s - NON-DETECTABLE LINE FOR DTC
[ ]
FUSE  |REFERTO EL-POWER. L LHD MODELS
10A 15A  [BLOCK <R :RHD MODELS
o
w2 KD
BIR BIW
[+ ] 'E‘ FUEL
PUMP
é ‘P[I RELAY
S
BP BiY
o
leo
il B>
* 1
I—I_I : BrY BIY
B/P © |—|—| l_|_|
<> ] 1]
SENSOR ONIT T
CONDENSER
AND FUEL PUMP
@) (FUEL PUMP) T
e =]
B/P B/P I_I%,_I
B
A
' I
B/P B/P o
1
S I
BIP CI)@'(I)_I
[28] B B B
FPR
|
(ED) = =
o
REFER TO THE FOLLOWING.
[ee[a=——>s]6[7]8] 1[2]s[4]5]==l6]7]8]ot0 [l [+]5l==le[7]2[s] (B5) -FUSE BLOCK-
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MEC048D
(E:CM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
AUTION:
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TOTHE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
FOR 1 SECOND AFTER IGN ON 0-15v
28 BP  |FUEL PUMP RELAY ENGINE RUNNING
MORE THAN 1 SECOND AFTER IGN ON (B1'L}T_T1E4RV\; VOLTAGE
SEF639XB
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FUEL PUMP

Diagnostic Procedure

Diagnostic Procedure

NFEC0397

1 CHECK OVERALL FUNCTION
1. Turn ignition switch “ON”.
2. Pinch fuel feed hose with two fingers.
SEC013C
Fuel pressure pulsation should be felt on the fuel feed hose for 1 second after ignition switch is turned “ON”".
OK or NG
OK p» |INSPECTION END
NG p» (GO TO 2.
2 CHECK FUEL PUMP RELAY POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF”.
2. Disconnect fuel pump relay.
2\
ABS/TCS
control unit
Fuel pump relay
SEF284X
3. Turn ignition switch “ON”".
4. Check voltage between terminals 1, 5 and ground with CONSULT-II or tester.
LHD models RHD models
? & DISCONNECT 3 ] E DISCONNECT
[2X[1] TS. 5 TS.
5
T 1IX[2
Ci@ Voltage: Battery voltage
o
D O
) SEF310Y
OK or NG
OK p |GOTO 4.
NG p |GOTO3.
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FUEL PUMP

Diagnostic Procedure (Cont'd)

3 DETECT MALFUNCTIONING PART

Check the following.

Fuse block (J/B) connector B5

10A fuse

15A fuse

Harness for open or short between fuse and fuel pump relay

P |Repair harness or connectors.

4 CHECK FUEL PUMP POWER SUPPLY AND GROUND CIRCUIT FOR OPEN AND SHORT

[EnY

. Turn ignition switch “OFF".
. Disconnect fuel level sensor unit and fuel pump harness connector.

N

View with rear seat removed =275
B %

\ Fuel level sensor unitand =<

fuel pump harness connector SEF263X

3. Check harness continuity between fuel pump terminal 3 and body ground, fuel pump terminal 1 and fuel pump relay
terminal 3. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

oK » |GOTOG.

NG p |GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.
e Harness for open or short between fuel pump relay and fuel pump
® Harness for open or short between fuel pump and body ground

P |Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK FUEL PUMP RELAY OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

[EnY

. Disconnect ECM harness connector.

. Check harness continuity between ECM terminal 28 and fuel pump relay terminal 2. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

N

OK p» (GO TO 8.

NG » |(GOoTOT7.

7 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors B3, M6 or B4, M3

® Harness connectors M81, F49

e Harness for open or short between ECM and fuel pump relay

P |Repair open circuit or short to ground or short to power in harness or connectors.
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FUEL PUMP

Diagnostic Procedure (Cont'd)

8

CHECK FUEL PUMP RELAY

(@ with CONSULT-II

1. Reconnect fuel pump relay, fuel level sensor unit and fuel pump harness connector and ECM harness connector.

2. Turn ignition switch “ON”.

3. Turn fuel pump relay “ON” and “OFF” in “ACTIVE TEST” mode with CONSULT-Il and check operating sound.

ACTIVETEST
FUEL PUMP RELAVl ON
MONITOR
ENG SPEED XXX rpm

SEF073Y
& Without CONSULT-II
Check continuity between terminals 3 and 5 under the following conditions.
LHD models RHD models
—
F/ / Conditions Continuity
[ 3 .//® 12V direct current supply v
g — between terminals 1 and 2 es
Kl
S 5 No current supply No
& -
SEF367Z
OK or NG
OK p |GOTOO.
NG P |Replace fuel pump relay.

9 CHECK FUEL PUMP

1. Disconnect fuel level sensor unit and fuel pump harness connector.
2. Check resistance between fuel level sensor unit and fuel pump terminals 1 and 3.

View with rear seat removed =73

y & I DISCONNECT
( 1‘2 b4 5
BRI Resistance: 0.2 - 5.0 [at 25°C (77°F)]
9
= - [Q]
\ Fuel level sensor unitand ~ F—= ~
fuel pump harness connector SEF609X
OK or NG
OK > GO TO 10.
NG P |Replace fuel pump.
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FUEL PUMP

Diagnostic Procedure (Cont'd)

10 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |INSPECTION END
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ELECTRONIC CONTROLLED ENGINE MOUNT

System Description

System Description

NFEC0599

Sensor

Input Signal to ECM

ECM function

Actuator

Crankshaft position sensor (POS)

Engine speed (POS signal)

Crankshaft position sensor (REF)

Engine speed (REF signal)

Vehicle speed sensor

Vehicle speed

Engine mount
control

Electronic controlled
engine mount

The ECM controls the engine mount operation corresponding to
the engine speed and the vehicle speed. The control system has

2-step control [soft/hard].

Vehicle condition

Engine mount control

Idle (with vehicle stopped)

Soft

Driving

Hard

CONSULT-Il Reference Value in Data Monitor

Mode
. i NFEC0600
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Idle “IDLE”
ENGINE MOUNT | e Engine: Running
2,000 rpm “TRVL”
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Wiring Diagram

ELECTRONIC CONTROLLED ENGINE MOUNT

1
TO EC-MAIN =W/L =@
1

Wiring Diagram

BATTERY

REFER TO EL-POWER.

W/L

m

EC-EMNT-01

mmmm : DETECTABLE LINE FOR DTC

s : NON-DETECTABLE LINE FOR DTC

FRONT
ELECTRONIC
CONTROLLED
ENGINE
MOUNT
F23
] ] & ]
VIV W/R VIV W/R
® |
| ®
w W/R
3l Eal
EMNT1 EMNT2
ECM

ELECTRONIC
CONTROLLED

ENGINE
MOUNT

KA
, (2] 3T2N

101
103

102

=3
=3

1]2[3[4]5]6]7]8]9][10

109 |1

105
107

106

58[59]60]61 62 63]64]65]66[67
0 ) 1 R P (R @@

21[22[23]24]25]26]27]28]29

2
[30]s1[32[3334]35[36[37[ss]

1

av

=

77[78[79]80[81e2[83B4[85 86 |1
[s7]es[as[sofo1 o2 o3 o4]o5]

&>

NFEC0602

MEC866C
Eﬁll\jn_l'_l;gnnnlNALs AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
49 W ELECTRONIC CONTROLLED|ENGINE RUNNING AT IDLE SPEED 0-1.0V
ENGINE MOUNT-1 ENGINE RUNNING AT 2,000 RPM BATTERY VOLTAGE
50 W/R  |ELECTRONIC CONTROLLED|ENGINE RUNNING AT IDLE SPEED BATTERY VOLTAGE
ENGINE MOUNT-2 ENGINE RUNNING AT 2,000 RPM 0-1.0V
SEF640XB
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ELECTRONIC CONTROLLED ENGINE MOUNT

Diagnostic Procedure

Diagnostic Procedure

NFEC0603

1 CHECK THE OVERALL FUNCTION

With CONSULT-II

1. After warming up engine, run it at idle speed.

2. Shift selector lever to “D” range while depressing the brake pedal and pulling the parking brake control lever.
3.

Perform “ENGINE MOUNTING” in “ACTIVE TEST” mode with CONSULT-II and check that the body vibration changes
according to switching the condition (With vehicle stopped).

SEC237C

® Without CONSULT-II
1. After warming up engine, run it at idle speed.
2. Shift selector lever to “D” range while depressing the brake pedal and pulling the parking brake control lever.

3. Disconnect front or rear electronic controlled engine mount harness connector when engine speed is more than 1,000
rpm.

D
Front electronic controlled
ine mount harness connector

~

SEF285X
4. When returning engine speed to idle speed, check that the body vibration increases, compared with the condition of the
above step 2 (With vehicle stopped).

OK or NG

OK p |INSPECTION END

NG p» (GO TO 2.
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ELECTRONIC CONTROLLED ENGINE MOUNT

Diagnostic Procedure (Cont'd)

CHECK ELECTRONIC CONTROLLED ENGINE MOUNT POWER SUPPLY CIRCUIT

. Disconnect front or rear electronic controlled engine mount harness connector.
. Check voltage between electronic controlled engine mount terminal 3 and ground with CONSULT-II or tester.

i 284 € @

Voltage: Battery voltage

2
1. Turn ignition switch “OFF”.
2
3

@ O

SEF899X

OK or NG

OK p (GO TO 4.

NG p» (GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors E15, F18

e 15A fuse

e Harness for open or short between electronic controlled engine mount and battery

P |Repair harness or connectors.

4 CHECK ELECTRONIC CONTROLLED ENGINE MOUNT OUTPUT SIGNAL CIRCUIT FOR OPEN AND
SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 49 and electronic controlled engine mount terminal 1, ECM terminal
50 and electronic controlled engine mount terminal 2. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

OK p (GO TOS.

NG P [Repair open circuit, short to ground or short to power in harness connectors.

5 CHECK ELECTRONIC CONTROLLED ENGINE MOUNT

Visually check front and rear electronic controlled engine mount.

OK or NG

OK p (GO TO 6.

NG P |Replace front or rear engine mount assembly.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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POWER STEERING OIL PRESSURE SWITCH

Component Description

harness connector

e \%

Specification data are reference values.

Component Description
The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

CONSULT-Il Reference Value in Data Monitor
Mode

NFEC0399

MONITOR ITEM

CONDITION SPECIFICATION

PWI/ST SIGNAL

e Engine: After warming up, idle | (forward direction)

the engine

Steering wheel in neutral position OFE

The steering wheel is fully turned. | ON
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POWER STEERING OIL PRESSURE SWITCH

Wiring Diagram

Wiring Diagram

NFEC0401

EC-PST/SW-01

ECM mmmm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

(> :LHD MODELS

<{R> : RHD MODELS

T
=
@»
a

=

(DH:FG)
850
)\~

_@l_m

L
Fod

POWER STEERING
OIL PRESSURE
SWITCH

(e}
n
&

/
o
z

-[E—b

m
@

mm{@.ml
_l:]-o—m

L

B B B
F41 F39
A ATl TETR
EHED . 2]s[a
CLOER 5 &l 7[eloTi0) oy
[ ]
w12 [1]2]3[4]5]6]7]8]9]10] [s8]59]60]61]62]63]64]65]66]67] |1%8 [ 110
103 [10¢| [i1[2[13[14]15]36]1718]19 68]69[70[71[72[73[74]75]76] [i1 |12
[3o]40]41]42]43[44]45]46]47]48]
105 [106 13t || "Gy HsS.
107 |1 15 | 1

2

20[21]22]23]24]25]26]2728]29] 149150151]52[53]54|85[56157|  [77]78]79]s0]81]62[83]64]85]86
[87]88]89]90]o1]92[93]o4]95]
| I

MEC931C
EgM_;_l;gﬁMlNALs AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TO THE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL[WIRE COLOR ITEM CONDITION DATA (DC)
ENGINE RUNNING WITH STEERING
a7 G POWER STEERING OIL WHEEL BEING FULLY TURNED 0-1.0v
PRESSURE SWITCH ENGINE RUNNING WITH STEERING
WHEEL NOT BEING TURNED BATTERY VOLTAGE
SEF641XB
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POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure

Diagnostic Procedure

NFEC0402

1 INSPECTION START

Do you have CONSULT-1I?

Yes or No

Yes » |GOTO 2.

No » |GOTOS3.

2 CHECK OVERALL FUNCTION

With CONSULT-II
1. Start engine.
2. Check "PW/ST SIGNAL” in “DATA MONITOR” mode with CONSULT-II under the following conditions.

DATA MONITOR
MONITOR NO DTC
PW/ST SIGNAL OFF
Conditions PW/ST SIGNAL
Steering is in neutral position OFF
Steering is turned ON
SEF311Y
OK or NG
OK > INSPECTION END
NG p |GOTO 4.
3 CHECK OVERALL FUNCTION
0 Without CONSULT-II
1. Start engine.
2. Check voltage between ECM terminal 47 and ground under the following conditions.
R CONNECT
[ Ecm |o[connecTor]| . Gj]
4 Conditions Voltage
Steering is neutral position. Approximately 5V
@‘i@ Steering is turned to full position. Approximately OV
P O
\
0% !
SEF363X
OK or NG

OK > INSPECTION END
NG p |GOTO 4.
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POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure (Cont'd)

4 CHECK POWER STEERING OIL PRESSURE SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Disconnect power steering oil pressure switch harness connector.

7 SEF286X
3. Check harness continuity between power steering oil pressure switch terminal 1 and engine ground. Refer to Wiring
Diagram.
Continuity should exist.
4. Also check harness for short to power.

OK or NG

OK p» (GO TO 6.

NG p (GO TOS5.

5 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F17, E8 (RHD models)
e Harness for open or short between power steering oil pressure switch and body ground

P |Repair open circuit or short to power in harness or connectors.

6 CHECK POWER STEERING OIL PRESSURE SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

[

. Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 47 and power steering oil pressure switch terminal 2. Refer to Wiring
Diagram.
Continuity should exist.

N

3. Also check harness for short to ground and short to power.

OK or NG
OK p» |GOTOS.
NG p» |GOTO7.

7 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F17, E8 (RHD models)
e Harness for open or short between power steering oil pressure switch and ECM

P |Repair open circuit or short to ground or short to power in harness or connectors.
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POWER STEERING OIL PRESSURE SWITCH

Diagnostic Procedure (Cont'd)

8 CHECK POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness connector then start engine.
2. Check continuity between power steering oil pressure switch terminals 1 and 2 under the following conditions.

HAE DR
-~

Conditions Continuity
Steering wheel is being fully turned. Yes
Steering wheel is not being turned. No

[Q]

SEF364X
OK or NG

OK p» (GO TOO.

NG P |Replace power steering oil pressure switch.

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END
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REFRIGERANT PRESSURE SENSOR

Description

) @lefrig

\ sensor harness

SEF287X

sure

Description
NFEC0636

The refrigerant pressure sensor is installed at the liquid tank of the
air conditioner system. The sensor uses an electrostatic volume
pressure transducer to convert refrigerant pressure to voltage. The
voltage signal is sent to ECM, and ECM controls cooling fan sys-
tem.

Connector portion

Signal processing portion
(electric circuit
% PN

== J Pressure

Pressure detecting portion

Characteristic graph
[at 25°C (77°F) of ambient temperature]

Output voltage (V)
w

1,000 2,001 3,040
(10.00, 10.2, 145) (20.01, 20.4, 290) (30.40, 31.0, 441)
Refrigerant pressure kPa (bar, kg/cm?, psi) SEF099X
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REFRIGERANT PRESSURE SENSOR

Wiring Diagram

Wiring Diagram

NFEC0637

EC-RP/SEN-01

REFRIGERANT :
AREGSURE s : DETECTABLE LINE FOR DTC
SENSOR s - NON-DETECTABLE LINE FOR DTC
- - : {AD WITHAT
LITI—l I—ITI—I I—ITI—I (T :LHD MODELS
i w B (&> : RHD MODELS
*1 4. {>
5:<B>
x  8:{L>
10:<B>
R w B
..E15 -
=
Ly — D= 2
R w B
A O=—E>
R w B B
ik [&7] [58] [42]
AVCC PDPRES GND-A SENS ToM
EoM GND (TRANSMISSION
CONTROL
MODULE)
B>
NN 1 =l

I
/\ | 5
AN | 25|26|27(28]29{30)31(32|33
E37 (1]2]3][ (1]2]3[4]5 SRR ENAIHEIDYGE
S @RS | e s
| 43[44]45 46]47]48

INlEEEEEEEENIR | G kR [
03 [ 104 w [39]40]41[42[ 4344 456 47 48] @@ it [ 112

GD)
ey LR

NEEE

zlzz]=
2

20[21]22]23[24]25]26]27]28]29] |49150[51]62]53[54]55[56157| [77]78]79]s0[s1][82]83]84]85]86
[87]88[s9]90]o1]92]93]e4]e5]
1

F50
@24

MEC868C
ECM TERMINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TOTHE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL|WIRE COLOR ITEM CONDITION DATA (DC)
. ENGINE RUNNING AT IDLE SPEED
58 B |SENSOR'S GROUND UNDER WARM-UP CONDITION ov
ENGINE RUNNING UNDER WARM-UP
81 w  |BEFRIGERANT PRESSURE |\ CONDITION WITH A/C SWITCH AND 1.0-4.0V
BLOWER SWITH ON
ik R___|SENSOR'S POWER SUPPLY [IGN ON APPAOX. 5V
SEF643XC
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REFRIGERANT PRESSURE SENSOR

Diagnostic Procedure

Diagnostic Procedure

NFEC0638

CHECK REFRIGERANT PRESSURE SENSOR OVERALL FUNCTION

1

1. Start engine and warm it up to normal operating temperature.

2. Turn A/C switch and blower switch “ON”".

3. Check voltage between ECM terminal 81 and ground with CONSULT-II or tester.

[ Ecm HCONNECTOR" %E-j] @E}

81 Voltage: 1.0 - 4.0V

L ﬂ IR\,
D O

SECO014C

OK or NG

OK p» [INSPECTION END
NG p» (GO TO 2.

2 CHECK REFRIGERANT PRESSURE SENSOR POWER SUPPLY CIRCUIT
1. Turn A/C switch and blower switch “OFF”.
2
3

. Stop engine.
. Disconnect refrigerant pressure sensor harness connector.

@
\ sensor harness
connector
‘/(/ SEF287X
4. Turn ignition switch “ON”".

5. Check voltage between refrigerant pressure sensor terminal 1 and ground with CONSULT-II or tester.

o 24 € ) 7

Voltage: Approximately 5V

SEF618X

OK or NG

oK » |GOTO 4.
NG » |GOTOSs.

EC-550



REFRIGERANT PRESSURE SENSOR

Diagnostic Procedure (Cont'd)

3 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E15, F18
e Harness for open or short between ECM and refrigerant pressure sensor

P |Repair harness or connectors.

4 CHECK REFRIGERANT PRESSURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

[Eny

. Turn ignition switch “OFF”.
. Check harness continuity between refrigerant pressure sensor terminal 3 and engine ground. Refer to Wiring Diagram.
Continuity should exist.

N

3. Also check harness for short to power.

OK or NG
OK p» |GOTOG.
NG p |GOTOS5G.

5 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors E8, F17

e Harness for open or short between ECM and refrigerant pressure sensor

e Harness for open or short between TCM (Transmission control module) and refrigerant pressure sensor

P [Repair open circuit or short to power in harness or connectors.

6 CHECK REFRIGERANT PRESSURE SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 81 and refrigerant pressure sensor terminal 2. Refer to Wiring Dia-
gram.
Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG

OK p» (GO TO 8.

NG » |GOoTO7.

7 DETECT MALFUNCTIONING PART

Check the following.
® Harness connectors E8, F17
® Harness for open or short between ECM and refrigerant pressure sensor

P [Repair open circuit or short to ground or short to power in harness or connectors.

8 CHECK REFRIGERANT PRESSURE SENSOR

Refer to HA-87, “Refrigerant pressure sensor”.

OK or NG

OK p» (GO TOO.

NG P |Replace refrigerant pressure sensor.

9 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» |[INSPECTION END
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Wiring Diagram

ELECTRICAL LOAD SIGNAL

Wiring Diagram

NFEC0604

LHD MODELS
NFEC0604501
IGNITION SWITCH ] EC-LOAD-01
ON OR START BATTERY
L]
o O
| |
REFER TO
FUSE <0x> EL-POWER.
10A 20A 5
(/B) 20A 15A
[7J] [8J] o R RIW
G L ECriLavp € BRR |
o «
EL-H/ILAMP, <= RIL
EL-DTRL RI/L o=
G L [e] BR/R RIW AW
[l ] * [210325 ] 5] [ pavmive
P & | REAR WINDOW E O |DiMmeR | HLFUSE
I] I] DEFOGGER RELAY 2] I] RELAY (RH)
? ? oRs R o IE® | over
[2] [5] [2] [5]
GR G On |HEADLAMP B RAL AL
I] RH RELAY
0 |
' B L2 =] O=eD>
B B B B B RIL —  DETECTABLE LINE
TO - ! 1 |
el.oer €G=@ l L [ ] L o =0 : NON-DETECTABLE
1 i el LINE FOR DTC
E22 :WITH XENON
GR 1o 4= "HEADLAMP
DIODE EL-H/LAMP AL
(8] M35 : WITHOUT XENON
l—l:jj HEADLAMP
LG | - - :WITH DAYTIME LIGHT
eLe]Fe=cCHPH2IFwe ? * DIODE SYSTEM
/G (GD) :WITHOUT DAYTIME
l_I_I 2] LIGHT SYSTEM
1
[i1] -
LG WG W/G m
[27] [52] o
RRDEE | WNrroL LOAD we
OUTPUT UNIT ECM
GD)
REFER TO THE FOLLOWING.
1]2[s[a]sl==lel7]8]olt0] — Nn =5 (15) -SUPER
1112 s]u]n]6]r]e .w W m MULTIPLE JUNCTION (SMJ)
-FUSE BLOCK-
|E| |— - — - _I ? =] JUNCTION BOX (J/B)
[ [e[ie]20 2122 2324 25 26 I - ‘- I EXUED [1]2]2]4]5]ED
[er[eslessofa1]s2lsaaal3s[se]| Gv LB | UL T 14/ 207 \3[618/ 7 | (5] L [elzlslofto] «

=
S

09| 110

1011 1]2]3[4]5]6[7[8]9]10 5859[60]61]62[63|64[65]66[67] |
108 [ 104 w 394041 [ao[a3[aa]as e ]47]4s| [68l69[70[71[72[73[7a[75]76] | [1r2
7 ,
E 105|106 | [2o]o122[2a]ea s 6 o7 e s] 149150]51]52]53]54155]56]57] [77[7eT7eTeols1]62[ea]ealesles] |13 [ 14 HS.
107 [108 [87[ss[e9[90[91]92]e3]e4]es]  [ts [ 116
MEC932C
(E:(A:M_I'_EEI;MINALS AND REFERENCE VALUE MEASURED BETWEEN EACH TERMINAL AND GROUND.
DO NOT USE ECM GROUND TERMINALS WHEN MEASURING INPUT/OUTPUT VOLTAGE. DOING SO MAY RESULT IN DAMAGE
TOTHE ECM’S TRANSISTOR. USE A GROUND OTHER THAN ECM TERMINALS, SUCH AS THE GROUND.
TERMINAL [WIRE COLOR ITEM CONDITION DATA (DC)
iRy
LIGHTING SWITCH ON AT 1ST BATTERY VOLTAGE
52 W/G ELECTRICAL LOAD SIGNAL |POSITION
IGN ON UNDER EXCEPT ov
ABOVE CONDITION
SEF642XB
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ELECTRICAL LOAD SIGNAL

Wiring Diagram (Cont’d)

RHD MODELS NFEC0604502
IGNITION SWITCH EC-LOAD-02
ON OR START BATTERY
Ll
? O
<G
FUSE )
o on [ELS " o REFER TO EL-POWER,
10 7
= = ﬂ 2
[ R I '
G L OR=p
| BrR o | ELHLAVP
G L OR  RB R BRIR
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ELECTRICAL LOAD SIGNAL

Diagnostic Procedure

Diagnostic Procedure

NFEC0605

1 CHECK LOAD SIGNAL CIRCUIT OVERALL FUNCTION-I

1. Turn ignition switch “ON”.

CONNECT
. '

2. Check voltage between ECM terminal 52 and ground under the following conditions.

Condition Voltage
ECM |0| CONNECTOR||
Rear window defogger BATTERY
22, switch “ON” VOLTAGE
Rear window def
ov
® O
- SEF610X
OK or NG
OK p» |GOTO 2.
NG p |GOTO3.
2 CHECK LOAD SIGNAL CIRCUIT OVERALL FUNCTION-II
Check voltage between ECM terminal 52 and ground under the following conditions.
. CONNECT ' @
Condition Voltage
ECM |0| CONNECTORY|
Lighting switch “ON” BATTERY
B2, at 2nd position VOLTAGE
Lighting switch “OFF” oV
P O
- SEF611XA
OK or NG
OK > INSPECTION END
NG p |GOTO7.

3 CHECK REAR WINDOW DEFOGGER FUNCTION

1. Start engine.
2. Turn “ON” the rear window defogger switch.

3. Check the rear windshield. Is the rear windshield heated up?

Yes or No

Yes » |GOTO .

No P |Refer to EL-174, “Rear Window Defogger”.
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ELECTRICAL LOAD SIGNAL

Diagnostic Procedure (Cont'd)

4 CHECK REAR WINDOW DEFOGGER INPUT SIGNAL CIRCUIT FOR OPEN OR SHORT
1. Stop engine.
2. Disconnect ECM harness connector.
3. Disconnect rear window defogger relay.
4. Check harness continuity between ECM terminal 52 and rear window defogger relay terminal 5.
CONDITION 1 CONDITION 2
DISCONNECT & DISCONNECT DISCONNECT E DISCONNECT
HE [A€ A€ A€
r— ] = = n CONDITION CONTINUITY
[ 1 [ 1
[ Ecm [o[connecTor]| ] [ Ecm |o[connecTor]| v ] Should oxist

L[] 52 N
Should not

L 2 exist.

[Q] [Q]

® O © & SEF002Y
5. Also check harness for short to ground and short to power.
OK or NG
OK p» (GO TOG.
NG p |[GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.

® Harness connectors B1, M5

Harness connectors M46, F44

Diode M35

Harness for open and short between ECM and rear window defogger relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p» [INSPECTION END

7 CHECK HEADLAMP FUNCTION
1. Start engine.
2. Turn the lighting switch “ON” at 2nd position with high beam.
3. Check that headlamps are illuminated.
OK or NG
OK (Models with con- p (GO TO 8.
ventional type head-
lamp)
OK (Models with xenon ~ p |GO TO 10.
type headlamp)
NG P |Refer to EL-41, [FL-47, “System Description”.
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ELECTRICAL LOAD SIGNAL

Diagnostic Procedure (Cont'd)

CHECK HEADLAMP INPUT SIGNAL CIRCUIT FOR OPEN OR SHORT

Stop engine.
Disconnect ECM harness connector.

wN o

out daytime light system).

(LHD models), 7 (RHD models) under the following conditions.
CONDITION 1 CONDITION 2

DISCONNECT DISCONNECT DISCONNECT & DISCONNECT

Disconnect daytime light control unit harness connector (Models with daytime light system), dimmer relay (Models with-

Check harness continuity between ECM terminal 52 and daytime light control unit terminal 4 or dimmer relay terminal 5

T CONDITION | CONTINUITY
ECM IOI connecTor|) L [Ecv_olcowector] 1 Should exist,
% 6 % % 3]6 5 Should not
“ [2]41] 2X1] AT exist.
i 2 i’ N ;}
@ O © & SEF368Z
5. Also check harness for short to ground and short to power.
OK or NG
OK p» |GOTO 12.
NG p (GO TOO.
9 DETECT MALFUNCTIONING PART
Check the following.
® Harness connectors E81, M15
® Harness connectors M46, F44
e Diode E79
® Harness for open and short between ECM and headlamp RH relay or dimmer relay
P [Repair open circuit or short to ground or short to power in harness or connectors.
10 CHECK HEADLAMP INPUT SIGNAL CIRCUIT FOR OPEN OR SHORT
1. Stop engine.
2. Disconnect ECM harness connector.
3. Disconnect headlamp RH relay (LHD models), headlamp LH relay (RHD models).
4. Check harness continuity between ECM terminal 52 and headlamp RH relay terminal or headlamp LH relay terminal 5
under the following conditions.
CONDITION 1 CONDITION 2
DISCONNECT DISCDNNECT DISCONNECT DISCONNECT
&
A€
'g‘ 'g‘ CONDITION | CONTINUITY
ECM | |CONNECTOR|I [ Ecm |o|connecTor|| , Should exist.
% % % ’ Should not
“ '\ 2D41] 2] exist.
_i_ _i_
@ © © @ SEF369Z
5. Also check harness for short to ground and short to power.
OK or NG
OK p» |GOTO 12.
NG p» |GOTO 11
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ELECTRICAL LOAD SIGNAL

Diagnostic Procedure (Cont'd)

11

DETECT MALFUNCTIONING PART

Check the following.

Harness connectors E81, M15
Harness connectors M46, F44
Diode E79

Harness for open and short between ECM and headlamp RH relay or headlamp LH relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

12

CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-126.

p |INSPECTION END
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MI & DATA LINK CONNECTORS

Wiring Diagram

Wiring Diagram

NFEC0407
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SERVICE DATA AND SPECIFICATIONS (SDS)

Fuel Pressure Regulator

Fuel Pressure Regulator

NFEC0408

Fuel pressure at idling kPa (bar, kg/cm?, psi)

Vacuum hose is connected.

Approximately 235 (2.35, 2.4, 34)

Vacuum hose is disconnected.

Approximately 294 (2.94, 3.0, 43)

Idle Speed and Ignition Timing

NFEC0409

Target idle speed*1

No-load*2 (in “P” or N” position)

M/T: 625450 rpm (VQ30DE)
M/T: 67550 rpm (VQ20DE)
A/T: 700450 rpm

Air conditioner: ON

In “P” or N” position

825 rpm or more

Ignition timing*1

In “P” or N” position

9°+5° BTDC (VQ20DE)
15°+5° BTDC (VQ30DE)

Throttle position sensor idle position

0.15 - 0.85V

*1: Throttle position sensor harness connector connected

*2: Under the following conditions:
o  Air conditioner switch: OFF

e Electric load: OFF (Lights, heater fan & rear window defogger)
e Steering wheel: Kept in straight-ahead position

Mass Air Flow Sensor

NFEC0411

Supply voltage

Battery voltage (11 - 14)V

Output voltage at idle

1.2-1.8V

Mass air flow (Using CONSULT-II)

2.0 - 6.0 g-m/sec at idle*

7.0 - 20.0 g-m/sec at 2,500 rpm*

*: Engine is warmed up to normal operating temperature and running under no-load.

Engine Coolant Temperature Sensor

NFEC0412

Temperature °C (°F)

Resistance kQ

20 (68) 2.1-2.9
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

Heated Oxygen Sensor 1 Heater (front)

NFEC0414

Resistance [at 25°C (77°F)]

2.3-4.3Q

Fuel Pump

NFEC0415

Resistance [at 25°C (77°F)]

0.2 - 5.0Q

IACV-AAC Valve

NFEC0416

Resistance [at 20°C (77°F)]

Approximately 22Q

Injector

NFEC0417

Resistance [at 20°C (68°F)]

14 - 15Q

Resistor

NFEC0418

Resistance [at 25°C (77°F)]

Approximately 2.2 kQ
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SERVICE DATA AND SPECIFICATIONS (SDS)

Throttle Position Sensor

Throttle Position Sensor

NFEC0419

Throttle valve conditions

Voltage

throttle opener disengaged)

(at normal operating temperature, engine off, ignition switch ON,

Completely closed (a)

0.15 - 0.85V

Partially open

Between (a) and (b)

Completely open (b)

35-4.7V

Calculated Load Value

NFEC0420

Calculated load value % (Using CONSULT-II)

At idle 14.0 - 33.0
At 2,500 rpm 12.0-25.0
Intake Air Temperature Sensor
Temperature °C (°F) Resistance kQ
20 (68) 2.1-29
80 (176) 0.27 - 0.38

Heated Oxygen Sensor 2 Heater (rear)

NFEC0422

Resistance [at 25°C (77°F)] 2.3-4.3Q
Crankshaft Position Sensor (REF)
NFEC0423
Resistance [at 20°C (68°F)] 470 - 570Q

Fuel Tank Temperature Sensor

NFEC0424

Temperature °C (°F)

Resistance kQ

20 (68) 23-27
50 (122) 0.79 - 0.90
Camshaft Position Sensor (PHASE)
HITACHI make 1,440 - 7,760Q
Resistance [at 20°C (68°F)]
MITSUBISHI make 2,090 - 2,550Q
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