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When you read wiring diagrams:

INCIDENT”.

e Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

e Read EL section, “POWER SUPPLY ROUTING” for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART IN
TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL
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DIAGNOSTIC TROUBLE CODE INDEX

Alphabetical & P No. Index for DTC
ALPHABETICAL INDEX FOR DTC

DTC'6 ' DTC*6
ltems CONSULT Reference items CONSULT Reterence
CONSULT screen terms - age CONSULT screen terms, - age
( ) GST* ECM*1 pag { ) P ECM™1 pag
Unable to access ECM — — EC-84 IGN SIGNAL-PRIMARY P1320 0201 EC-335
*COOLAN T SEN/CIRC P0O125 0908 EC-147 KNOCK SEN/CIRCUIT P0O325 0304 EC-239
AT 13T GR FNCTN P0731 1103 AT-94 L/PRESS SOL/CIRG PO745 1205 AT-135
AT 2ND GR FNCTN PO732 1104 AT-101 MAF SEN/GIRCUIT*3 PO100 0102 EC-107
A/T 3RD GR FNCTN P0733 1105 AT-107 MAP/BAR SW SOL/GIR P1105 1302 EC-324
A/T 4TH GR FNCTN PO734 1106 AT-113 MULTI CYL MISFIRE PO300 0701 EG-234
A/T COMM LINE POG00 — EC-318 NO SELF DIAGNOSTIC
FAILURE INDICATED Po000 0505 -
A/T DIAG COMM LINE P1605 0804 EC-412
NO SELF DIAGNOSTIC Flash-
A/T TCC SV FNCTN PO744 1107 AT-127 _
0 10 FAILURE INDICATED No DTC ing*5 BC-52
ABSL PRES SEN/CIRC PO105 0803 EC-118
O/R CLTCH SOL/CIRC P1760 1203 AT-157
AIR TEMP SEN/CIRG PO110 0401 EC-124
OVER HEAT —_ 0208 EC-421
ATF TEMP SEN/CIRC PO710 1208 AT-81
P-N POS SW/CIRCUIT P1708 1003 EC-416
CAM POS SEN/CIR P0340 o101 EC-249
CLOSED LOOP p1148 0307 EG.330 PNP SW/CIRC P0705 1101 AT-76
” PURG VOLUME CONT/V P1444 0214 EC-376
CLOSED TP SW/CIRC PO510 0203 EC-313
PURG VOLUME CONTA P0443 1008 EC-286
COOLANT T SEN/CIRC PO115 0103 EC-130
CPS/CIRC (OBD) COG P1336 0905 EC-342 REAR 02 SENSOR POT38 0510 EC-197
) ’ REAR 02 SENSOR PO137 0511 EC-190
CPS/CIRCUIT (OBD) P0335 oao2 EC-244
CYL 1 MISFIRE PO301 0608 EC.294 REAR 02 SENSOR PO140 0512 EC-210
i REAR Q2 SENSOR PO139 0707 EGC-204
CYL 2 MISFIRE PO302 0607 EC-234
YL 3 MISFIRE PO30S 0606 EC.234 RR 02 SEN HEATER PO141 0902 EC-215
i SFT SOL A/CIRC™3 FO750 1108 AT-140
CYL 4 MISFIRE PO304 0605 EC-234
SFT SOL B/CIRC*3 P0O755 1201 AT-145
ECM P0B05 0301 EC-322
TCC SOLENOID/CIRC PQO740 1204 AT-122
EGR SYSTEM P0400 0302 EC-256
THRTL POS SEN/CIRC*3 P0120 D403 EC-135
EGR SYSTEM P1402 0514 EC-358
EGR TEMP SEN/CIRC P1401 0305 EC-352 TP SEN/GIRG ATT"S P1705 1206 AT-150
TW CATALYST SYSTEM P0420 0702 EC-271
EGRC SOLENQID/V P1400 1005 EC-347
VC GUT/V BYPASSAV P1491 0311 EC-407
EGRC-BPT VALVE P0402 0306 EC-265
VC/V BYPASS/V P1490 0801 EC-402
ENGINE SPEED SIG Po725 1207 - AT-90
VEH SPD SEN/CIR AT*4 P0720 1102 AT-88
EVAP PURG FLOW/MON P1447 0111 EC-388
VEH SPEED SEN/CIRC PO500 0104 EC-302
EVAP SMALL LEAK P1440 0213 EC-365
VENT CONTROL VALVE P1446 0215 EC-383
EVAP SMALL LEAK P0440 0705 EC-278
VENT CONTROL VALYE P1448 0309 EC-395
EVAPO SYS PRES SEN P0450 0704 EC-297
VENT CONTROL VALVE P0446 0303 EC-292
FRONT 02 SENSOR P0130 0303 EC-152
FR O2 SEN HEATER PO135 05cH EC-186 1: In Diagnostic Test Mode !l (Self-diagnostic results).
These numbers are controlled by NISSAN.
FRONT 02 SENSOR PO133 0409 BC-172 *2: These numbers are prescribed by SAE J2012.
FRONT 02 SENSOR Po132 0410 EC-165 *3: When the fail-safe operation occurs, the MIL fllumi-
FRONT 02 SENSOR PO131 0411 EC-158 " _fl‘_";teih L illuminat hen both the “Revolut
*4: The illuminates when bo e “Revolution sensor
FRONT 02 SENSOR Po134 0412 EC-180 signal” and the “Vehicle speed sensor” meet the fail-
FUEL SYS DIAG-LEAN P71 0115 EC-219 safe condition at the same time.
FUEL 8YS DIAG-RICH PQi172 0114 EC-225 *5: While engine is running.
FUEL TEMP SEN/CIRC P0180 0402 EC-230 6: 1st trip DTC No. is the same as DTC No.
IACV/AAC VLVICIRC - PO505 0205 EC-307
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC*6 DTC*S
ltems Reference Hems Reference @H
CONSULT EcM*t | (CONSULT screen terms) page CONSULT ECM*1 | (CONSULT screen terms) page
GST*2 GST*2
— — Unable to access ECM EC-84 POBOS 0301 [ECM EC-322
Flash- | NG SELF DIAGNOSTIC PO705 1101 | PNP SW/CIRC AT-76 A
NoDTC | ing's | FAILURE INDI EC-52
ing CATED PO710 1208 | ATF TEMP SEN/CIRC AT-81
NO SELF DIAGNQSTIC .
PGO00 0505 —_ P0720 1102 | VEH SPD SEN/CIR AT*4 AT-86
FAILURE INDICATED E
- PO725 1207 | ENGINE SPEED SIG AT-80
PO1C0 0102 | MAF SEN/CIRCUIT*3 EC-107
PO751 1103 | A/T 1ST GR FNCTN AT-94
P0105 0B03 | ABSL PRES SEN/CIRC EC-116
. PO732 1104 | A/T 2ND GR FNCTN AT-101 G
PO110 0401 | AIR TEMP SEN/CIRC EC-124
PC733 1105 | A/T 3RD GR FNCTN AT-107
PO118 0103 | COOLANT T SEN/CIRC EC-130
PO734 1106 | AT 4TH GR FNCTN AT-113
PO120 0403 |[THRTL POS SEN/CIRC*3 EC-135
PO740 1204 | TCC SOLENOID/CIRG AT-122
PO125 0908 [*COOCLAN T SEN/CIRC EC-147
PO744 1107 | AT TCC 5/V FNCTN AT-127
P0130 0303 | FRONT 02 SENSOR EC-152
P0745 1205 | L/PRESS SOL/CIRC AT-135
PO131 0411 [ FRONT 02 SENSCR EC-158 EE
PO750 1108 | SFT SOL A/CIRC*3 AT-140
PO132 0410 | FRONT Q2 SENSOR EC-185
P0755 1201 | SFT SOL B/CIRC*3 AT-145
PO133 0409 | FRONT O2 SENSOR EC-172
P1105 1302 | MAP/BAR SW SOL/CIR EC-324
P0134 0412 | FRONT 02 SENSOR EC-180 GL
P1148 0307 |CLOSED LOGP EC-332
P0i35 0901 |FR O2 SEN HEATER EC-186
P1320 0201 | IGN SIGNAL-PRIMARY EC-335
PO137 0511 ! REAR O2 SENSOR EC-190
P1336 0205 | CPS/CIRC (OBD) CCG EC-342 ]M]T
PC138 0510 | REAR 02 SENSOR EC-197
P1400 1005  EGRC SOLENQIDA EC-347
P0139 0707 |REAR Q2 SENSOR EC-204
P1401 0305 |EGR TEMP SEN/CIRC EC-352
PO140 0512 {REAR 02 SENSOR EC-210 AT
P1402 0514 |EGR SYSTEM EC-358 i
PO141 0902 | RR 02 SEN HEATER EC-215
P1440 0213 | EVAP SMALL LEAK EC-365
PO171 0115 |FUEL $YS DIAG-LEAN EC-219
P1444 0214 | PURG VOLUME CONT/V EC-376 -
Po172 0114 | FUEL SYS DIAG-RICH EC-225 [FE
P1446 0215 | VENT CONTROL VALVE EC-383
PO180 0402 | FUEL TEMP SEN/CIRG EC-230
P1447 0111 | EVAP PURG FLOW/MON EC-388
PO300 0701 | MULT! CYL MISFIRE EC-234
P1448 0309 | VENT CONTROL VALVE EC-395 ﬁﬂ@‘\!
P0301 0608 |CYL 1 MISFIRE EC-234
P1490 0801 | VGV BYPASS/NY EC-402
PO302 0607 | CYL 2 MISFIRE EC-234
P1491 0311 | VC CUT/V BYPASS/V EC-407
P0303 0606 | CYL 3 MISFIRE EC-234 =
P1605 0804 | A/T DIAG COMM LINE EC-412 BR
P0304 0805 | CYL 4 MISFIRE EC-234
P1705 1206 | TP SEN/CIRC A/T™3 AT-150
P0325 0304 | KNOSK SEN/CIRCUIT ECG-239
P1708 1003 | P-N POS SW/CIRCUIT FC-416
P0335 0802 | CPS/CIRCUIT {OBD) EC-244 &T
P1760 1203 | O/R CLTCH SOL/CIRC AT-157
PC340 0101 | CAM POS SEN/CIR EC-249
— 0208 | OVERHEAT EC-421
P0400 0302 [ EGR SYSTEM EC-256
F0402 0306 | EGRC-BPT VALVE EC-265 *1: In Diagnostic Test Mode Il (Self-diagnostic results). RS
These numbers are controlled by NISSAN.
P0420 0702 | TW CATALYST SYSTEM EC-21 *2: These numbers are prescribed by SAE J2012.
PG440 0705 | EVAP SMALL LEAK EC-276 *3: When the fail-safe operation occurs, the MIL illumi- BT
P0443 1008 | PURG VOLUME CONT/V EC-286 nates.
PO446 0903 | VENT CONTROL VALVE EC-200 4: The IV,I’IL rlluminall‘tes when both the R%volutnon sensor
signal” and the “Vehicle speed sensor” meet the fail-
P0450 0704 |EVAPQO 5YS PRES SEN EC-297 safe condition at the same time. HA
PO500 0104 | VEH SPEED SEN/CIRC*4 EC-302 *5: While engine is running.
PO50S 0205 | IACV/AAG VLVICIRG EC-307 6: 1st trip DTC No. is the same as DTC No.
PO510 0203 | CLOSED TP SW/CIRC EC-313 BL
POBOO — | A/T COMM LINE EC-318
(03
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PRECAUTIONS AND PREPARATION

Special Service Tools

The actual shapes of Kent-Mocre tools may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore No.) Description
Tool name
Kv10117100 Loosening or tightening front heated oxygen
(J36471-A) sensor with 22 mm (0.87 in) hexagon nut
Heated oxygen sensor
wrench /

NT379
KV10114400 Leosening or tightening rear heated oxygen
{J-383865) a sSensor
Heated oxygen sensor "" ;
wrench

NT636 a: 22 mm (0.87 in)

Commercial Service Tools
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum reiief valve open-
ing pressure

NT653
Leak detector When locating the EVAP leak
{J41416)

NT703
EVAP service port adapter When applying positive pressure through
(J41413-0BD) : EVAP service port

NT704

160 EC-4



PRECAUTIONS AND PREPARATION

Commercial Service Tools (Cont’d)

Tool name Description

This tool is used to clamp the EVAP purge
hose between the fuel tank and EVAP canis-
ter applied to DTC P1440 [EVAP control sys-
tem (Small leak — Posilive pressure)).

Hose clipper

( — )

Approx. 20 mm {0.79 in)

NT720

Supplemental Restraint System (SRS) “AlIR
BAG”

The Supplemental Restraint System “AlR BAG”, used along with a seat belt, helps to reduce the risk or

severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint Sys-

tem consists of air bag modules (located in the center of the steering wheel and in the instrument panel

on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Informa-

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

WARNING:

¢ 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 performed by an authorized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead to
personal injury caused by unintentional activation of the system.

¢ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in
this Service Manual. SRS wiring harnesses are covered with yellow insulation just before the

harness connectors for easy identification.

Precautions for On Board Diagnostic (OBD)
System of Engine and A/T

The ECM has an on board diagnostic system. It will light up the malfunction indicator lamp (MIL) 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 MIL to light up.

e Be sure to connect and lock the connectors securely after work. A loose (unlocked) connec-
tor will cause the MIL to light up due to the open circuit. {(Be sure the connector is free from
water, grease, dirt, hent terminais, 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 CON-
NECTOR”).

¢ Be sure to route and secure the harnesses properly after work. The interference of the har-
ness with a bracket, etc. may cause the MIL to light up due to the short circuit.

s Be sure to connect rubber tubes properly after work. A misconnected or disconnected rubber
tube may cause the MIL to light up due to the malfunction of the EGR system or fuel injection
system, etc.

¢ Be sure to erase the unnecessary malfunction information (repairs compieted) from the ECM
and TCM (Transmission control module) before returning the vehicle to the customer.
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PRECAUTIONS AND PREPARATION

BATTERY
& Always use a 12 volt battery as

® Do not attempt to disconnect

ENGINE GONTROL SYSTEM
PARTS HANDLING

162

Engine Fuel & Emission Control System

ECM

& Do not disassermbie ECM.

® Do not turn on-board diagnostic test mode
selector forcibly.

@ If a battery terminal is disconnected, the
mematy witl return to the ECM value. The
ECM will now start to self-control at its
initial value. Engine operatlon can vary
sligntly when the terminal is disconnected.

power source.

battery cables while engine is

running. o S
Howavar, this is nat an indication of a
problem.

Do not replace parts because of a slight

variation.

Handle mass air flow sensor carefully to
aveid damage.
Do not disassemble mass air flow sensor.
Do net clean mass air flow sensor with
any type of detergent.
Do not disassemble |ACV-AAC valve.
Even a slight leak in the air intake
system can cause serious problems. WHEN STARTING
Do not shock or jar the camshaft ® Do not depress accelerator pedal
position sensor. when starting.
& Immediately after starting, do not rev
up engine unneceassarily.
® Do not rev up engine just prior to
shutdown.

EC-6

WIRELESS EQUIPMENT

& When instaling C.B. ham radio or a
mobile phone, be surs to obsarve
the following as it may adversely
affect electronic contral systams
depending on its installation lgcation.

1) Keep the antenna as far as possible
away from the elecironic control
units.

2) Keep the antenna leeder line more
the 20 cm (7.9 in) away frcm the
harness of electronic controls.

Do not let them run parallel far a
long distance.

3) Adjust the anfenna and feeder line
s0 that the standing-wave ratio can
be kept smaller.

4) Be sure to ground the radio to

vehicle body.

FUEL PUMP
® Do not aperate fuel pump when there is

no fuel in lines,

@ Tighten fuel hose clamps to the specitied

torque.

ECM HARNESS HANDLING

Securely connect ECM harness
connaecters,

A poor connection can cause an
exiremely high (surga) voltage to devalop
in coil and condenser, thus resulting in
damage to ICs.

Keep ECM harness at ieast 10 cm {3.8 in)
away from adjacent harnesses, to prevent
an ECM system mallunction due to
receiving external noise, degraded
operation of |Cs, etc.

Keep ECM parts and harnesses dry.
Before remaoving parts, turn off ignition
switch and then disconnect battery
ground cable

AEC87BA



PRECAUTIONS AND PREPARATION

SEF289H

Loosened

Tightened

SEF308Q

SEF291H

T T
Perform ECM in-
put/output signal}
inspection before
repiacement.

. OLD ONE
s

MEFQ40Dy

N
SERVICE
— ENGINE —
, SOON",_

‘ SEF217U

Precautions

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect
negative 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, tighten
securing bolt until the gap between orange indicators

disappears.
@®: 3.0 - 5.0 N-m (0.3 - 0.5 kg-m, 26 - 43 in-lb)

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 Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-92.

After performing each TROUBLE DIAGNOSIS, perform
“OVERALL FUNCTION CHECK” or “DTC (Diagnostic
Trouble Code) CONFIRMATION PROCEDURE".

The DTC should not be displayed in the “DIAGNOSTIC
TROUBLE CODE CONFIRMATION PROCEDURE” if the
repair is completed. The “OVERALL FUNCTION
CHECK” should be a good result if the repair is com-

pleted.

EC-7
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PRECAUTIONS AND PREPARATION

Harness connector

for scolencid valve

Circuit tester

SEF348N

Precautions (Cont’d)

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.

EC-8



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

EGR valve
EGRC-BPT wvalve
EVAP canister purge volume control solenocid valve
EGRC-solenaid valve Service port
IACV-AAC & FICD valve : Absolute pressure sensor
S

= I N e

L = =] e — »

“4‘ 4 _‘[_-"J) ! = - ,. g
SN ERTE e EY O
© @"" ‘lﬁﬂ\\ ) °

(& /3’&,__!:—:!;‘_:.-"(:.._"7______' - AR ]
L=< T e [ ) ==ﬂa

A
- T 77
i sl =N

~ )
:

Mass air flow sensor
Front heatad oxygen sensor Distributar Intake air temperature sensor

Front heated
oxygen Sensor

Throttie position sensor
and throttle position switch

BEC002
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location
(Cont’d)

gy

3 ,

] " / i

/‘ Rear heated

¢ oxXygen sensor SEF469U

N

Front heated oxygen
sensor harness connector

Crankshaft position
sensor (OBD)

T SEF468U

Front _—r—— T

EC-11
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing
@l

MA

ER

EGRC-solenoid Le
EGRC-BPT vaive valve

Vacuum gallery

Fuel pressura A
reguiator #73)

FE

GL

M

Absolute pressure sensor
Throttle body

AT

FA

BR

\ =
‘
sT
—T N\
MAP/BARQ switch
solenoid valve

RS

BT

Nate: Do not use soapy water or any type of solvent
while installing vacuum hose or purge hoses, ﬁ f!\

AECS821A
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Y

Mass air flow sensor

Engine coolant terriperature SeNsor

Front heated oxygen sensor

Y

Ignition switch

Throttle position sensor

*4

Closed throttle position switch .

Park/neutral position (PNP) switch

Y

¥

Air conditioner switch

Knock sensor

¥y

4

Intake air temperature sensor

1

® EGR temperature sensor
® EVAP control system pressure
sensor

h 4

Absolute pressure sensor

A J

Battery volitage

Power steering oil pressure switch

¥

Vehicle speed sensor

"1

Tank fuel temperature sensor

1

Crankshaft position sensor (OBD)

*3

Rear heated oxygen sensor

h 4

2

TCM {Transmission control module)

Electrical load

h 4

Y

Ambient air temperature switch

.
>

ECM

Fuel injection & mixture ratio
control

Injectors

Distributor ignition system

A4

Power transister

Idle air control system

Y

IACV-AAC valve and
IACV-FICD solenoid valve

Fuel pump control

Y

Fual pump relay

Front heated oxygen sensor
monitor & on board diagnostic
system

h 4

Malfunction indicator lam
(On the instrument panel

EGR control

EGRC-solenoid valve

Front heated oxygen sensor
heater control

A 4

Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater control

h 4

Rear heated oxygen sensor
heater

EVAP canister purge flow con-
trol

Y

EVAP canister purge volume
control solenoid valve

Air conditioning cut control

b4

Air conditioner relay

Y

® EVAP canister vent control
valve

® Vacuum cut valve bypass
valve

® MAF/BARQ switch solenoid
valve

*1: These sensors are not used to control the engine system. They are used only for the on board diagnosis.

*2: The DTG related to A/T will be sent to ECM.

*3: This sensor is not used to control the engine system under normal conditions.
*4: This switch will operate in place of the throttle position sensor to control EVAP parts if the sensor malfunctions.

EC-14




ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Muitiport Fuel Injection (MFI) System

Engine speed and pision posftion

Y

Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature sensor

Engine coolant temperature

Y

Front heated oxygen sensor

Density of oxygen in exhaust gas

Y

Throttle position sensor

Throttle position

¥

Park/neutral position (PNP) switch

Throttle valve idle position

Gear position

Y

Vehicle speed sensor

Vehicle speed

Ignition switch

Start signal

h 4

Air conditioner switch

Air conditioner operation

Knock sensor

Engine knocking ¢ondition

A

Electrical load

Elactrical load signal

Battery

Battery voltage

Power steering oil prassure switch

Power sieering operation

Rear heated oxygen sensor*

Density of oxygen in exhaust gas

ECM

* 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

<Fuel increase>

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fue! injected is compen-
sated to improve engine performance under vari-
ous operating conditions as listed below.

program value in the ECM memory. The program e During warm-up

value is preset by engine operating conditions.
These conditions are determined by input signals
(for engine speed and intake air) from both the
camshaft position sensor and the mass air flow

Sensof.

Y

Injector

When starting the engine
During acceleration
Hot-engine operation

“D"” (A/T models only)
¢ High-load, high-speed operation
<Fuel decrease>
e During deceleration

When selector lever is changed from “N” to

e During high engine speed operation

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP ’
CONTROL ECM
(ECCS
. contral  Injection pulse
Feedback s;gnal module)

Front
heated
oxXygen
sensor
\_ Fuel injection
Combustion

MEF025DA

Multiport Fuel Injection (MFI) System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

- The mixture ratio feedback system provides the best air-fuel

mixture ratio for driveability and emission control. The three way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front heated oxygen sensor 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 front heated oxy-
gen sensor, refer to EC-152, 158. This maintains the mixture
ratio within the range of stoichiometric (ideal air-fuel mixture).

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

Rear heated oxygen sensor is located downstream of the three
way catalyst. Even if the switching characteristics of the front
heated oxygen sensor shift, the air-fuel ratio is controlled to
stoichiometric by the signal from the rear heated oxygen sensor,

OPEN LOOP CONTROL

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.

e Deceleration and acceleration

High-load, high-speed operation

Malfunction of front heated oxygen sensor or its circuit
Insufficient activation of front heated oxygen sensor at low
engine coolant temperature

e High engine coolant temperature

e During warm-up

¢ When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratic 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 characteristic 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 compen-
sate for the difference between the two ratios.

“Fuel trim” refers to the feedback compensation value com-
pared 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 front heated oxygen sensor indicates whether the mix-
ture 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 vaiue. Such deviation will occur
due to individual engine differences, wear over time and
changes in the usage environment.

® 00

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Multiport Fuel Injection (MFI) System (Cont’d)
FUEL INJECTION TIMING

4,7/‘ injection pulse
No. 1 cylinder ' Two types of systems are used.
No. 2 cylinder M Sequential multiport fuel injection system @l
Fuel is injected into each cylinder during each engine cycle
No. 3 cylinder 1 according to the firing order. This system is used when the g
engine is running.
No. 4 cylinder N
" e 1 engine cycle — ' EM
Sequential muitiport fuel injection system MEF5220
LG

Simultaneous multiport fuel injection system

No. 1 eylinder -1 n n Fuel is injected simultaneously into all four cylinders twice each
No. 2 cylinder 4 L— I n engine cycle. In other words, puise signals of the same width
- n a n are simultaneously transmitted from the ECM.
No. 3 cylinder The four injectors will then receive the signals two times for each
No. 4 cylinger J1 n n engine cycle. FE
This system is used when the engine is being started and/or if
~—— 1 engine cycle —= the fail-safe system (CPU) is operating. -

Simultaneous multiport fuel injection system

FUEL SHUT-OFF
MEFSZ3Dl Fuel to each cylinder is cut off during deceleration or operation T
of the engine at excessively high speeds.

Distributor Ignition (DI) System AT

INPUT/OUTPUT SIGNAL LINE
Camshaft position sensor Engine speed and piston position N [BA,
Amount of intake air e

h 4

Mass air flow sensor

Engine coolant temperature

h 4
o)
29

Engine coolant temperature sensor

Throttle position

Throttle position sensor

%

Throttle valve idle position
Vehicle speed

Vehicle speed sensor >
ECM > Egg?r tran- RS
, si
igniticn switch Start signal >
. , 8T
Knock sensor Engine knocking .
o i
Park/Neutral position switch Gear position > A
Battery Battery voltage . EL
TCM (Transmission control module) A/T gear shifting . i)

EC-17 173
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
{msec)
1.75

g

1.25

1.90

0.75

Injection pulse width

= N

600 1000 1,300 1,800 2,200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air conditioner “ON” signal

Distributor Ignition (DI) System (Cont’d)
SYSTEM DESCRIPTION

The ignition timing is controlied by the ECM to maintain the best
air-fue! 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. Computing this information,
ignition signals are transmitted to the power transistor.

e.g., N: 1,800 rpm, Tp: 1.50 msec

A°BTDC

During the foliowing conditions, the ignition timing is revised by
the ECM according to the other data stored in the ECM.

e At starting
& During warm-up
o Atidle

e At low battery voltage

e During acceleration

The knock sensor retard system is designed only for emergen-
cies. The basic ignition timing is programmed within the anti-
knocking zone, if recommended fuel is used under dry condi-
tions. The retard system does not operate under normal driving
conditions.

If engine knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM. The ECM retards
the ignition timing to eliminate the knocking condition.

Air Conditioning Cut Control

Throttle position sensor

Throttle valve opening angle

Camshaft position sensor

Engine speed

Y

Engine coolant temperature sensor

Engine coofant temperature

Air
conditioner

ECM

A

Ignition switch

Start signal

relay

Vehicle speed sensor

Vehicle speed

Y

Power steering il 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.

¢ When the engine coolant temperature be-
comes excessively high.
When operating power steering during low
engine speed or low vehicle speed.
When engine speed is excessively low.

¢ When the accelerator pedal is fully depressed.

¢ When cranking the engine.
¢ At high engine speeds.

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Fuel Cut Control (at no load & high engine
speed)

Vehicle speed

Y

Park/Neutral position switch

Neutral position

Y

Throttle position sensor

Throttle position

A d

Injectars

Engine coolant temperature sensor

*| ECM

Engine coolant temperature

Camshaft position sensor

Engine speed

I
»

If the engine speed is above 4,000 rpm with no load, (for
example, in neutral and engine speed over 4,000 rpm) fuel wiil
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 2,000 rpm,
then fuel cut is cancelled.

NOTE:

This function is different from deceleration control listed
under “Multiport Fuel Injection (MFI) System”, EC-15.

EC-19
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EVAPORATIVE EMISSION SYSTEM

Description

Imake manifold

Throtile body

Vacuum cut valve bypass valve

Vacuum cut valve

Purge line

Refueling control

valve and refueling
EVAP vapor cut valve

valve

Fuel tank

Sealing gas cap with 1
pressure relief valve 88| canister
and vacuum relief J

A\ EVAP canister
purge volume control
solenoid valve
e
Water saparator
.:p Relief of
vacuum .

a

{3 Air

EVAP € : Fuel vapor

EVAFP canister
vent conirol valve

SEF222U

SEF470U

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

The fuel vapor in the sealed fuel tank is led into the EVAP can-
ister 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 controi solenoid valve is controlled
by engine control module. When the engine operates, the flow
rate of vapor controlied by EVAP canister purge volume control
solenoid valve is proporionally regulated as the air flow
increases.

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

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Pinch the fresh air hose.
2. Blow air into port @) and check that air flows freely through

port ®.

EC-20



EVAPORATIVE EMISSION SYSTEM

53-12 /’g _'.
(0.54-1.2, Wy
46.9 - 104) 3

&

8.4 - 10.8 N
(0.86 - 1.10,

74.6 - 95.5) &

: Nem (kg-m, in-Ib)

AECT778A

Fuel tank side

SEF427N

Vacuum/Pressure gauge

Fuel filler

valve

Fuel filler cap adapter

Vacuum/
Pressure

SEF9438

Inspection (Cont’d)
TIGHTENING TORQUE
Tighten EVAP canister as shown in the figure.

Make sure new O-ring is installed properly between EVAP €l

canister and EVAP vent control vaive.

FUEL TANK VACUUM RELIEF VALVE (Built into fuel
filler cap)

1. Wipe clean valve housing.
2. Check valve opening pressure and vacuum.

Pressure:
16.0 - 20.0 kPa (0.163 - 0.204 kglcmz, 2.32-2.90

psi)
Vacuum:
-6.0 to -3.3 kPa (-0.061 to -0.034 kglcmz, -0.87

to -0.48 psi)
3. [If out of specification, replace fuel filler cap as an assembly.

CAUTION:
Use only a genuine fuel filler cap as a replacement. If an
incorrect fuel filler cap is used, the MIL may come on.

VACUUM CUT VALVE
Refer to EC-407,

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL SOLENOID VALVE

Refer to EC-S?G.
TANK FUEL TEMPERATURE SENSOR
Refer to EC-230.

EC-21
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EVAPORATIVE EMISSION SYSTEM

Adapter for service port

EVAP
service
port

Pressure pump

SEF462U

B EVAP SYSTEM CLOSE H
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOUCH START.

canceL | START

SEFe58U

Leak detector

EVAP canister
4 @, vent control
valve harness
connector

e /
/ EVAP camster
AECT779A

pressure sensor
harness connector

Batt
atiery ( Rear stabilizer

EVAP control system

Vacuum cut valve
bypass valve

$ v
Vacuum cut
yalve

5

AN N

AEC780A

Inspection (Cont’d)
EVAP SERVICE PORT

Positive pressure is delivered to the evaporator system through
the evaporator service port. If fuel vapor leakage in the evapo-
rator system occurs, use a leak detector to locate the leak.

How to detect fuel vapor leakage

CAUTION:

e Never use compressed air or a high pressure pump.

e Do not start engine.

e Do not exceed 4.12 kPa (0.042 kglcm 0.6 psn) of pres-
sure in EVAP system.

NOTE:

Improper installation of adapter to the service port may
cause a leak.

' 1. Atftach the adapter securely to the EVAP service port.

2. Also attach the pressure pump and hose.

3. Turn ignition switch “ON”.

4. Select the “EVAP SYSTEM CLOSE” of “WORK
SUPPORT MODE” with CONSULT.

5. Touch “START". Abar graph (Pressure |nd|cat|ng dis-
play) will appear on the screen.

6.. Apply positive pressure to the EVAP system until the
pressure mdscator reaches the middle of the bar
graph.

7. Locate the leak using a leak detector. Refer to
“Evaporative Emission Line Drawing”, EC-23.

OR
@ 1. Atftach the adapter securely to the EVAP service port
and pressure pump with pressure gauge to the EVAP

service port.

2. Apply battery voltage to between the terminals of
both EVAP canister vent control valve and vacuum
cut valve bypass valve to make a closed EVAP sys-
tem.

3. To locate the leak, deliver positive pressure to the
EVAP system until pressure gauge points reach 1.38
to 2.76 kPa (0.014 to 0.028 kg/em?, 0.2 to 0.4 psi).

4. Locate the leak using a leak detector. Refer to
“Evaporative Emission Line Drawing”, EC-23.

EC-22



EVAPORATIVE EMISSION SYSTEM

- Evaporative Emission Line Drawing

MA
EM
LG

FEE

EVAP service port

M
AT
FA
A\

BR

BT
HA
EL
l NOTE: Do not use soapy walar or any type
of solvent while installing vacuum hoses DX

. or purge hoses,

To EVAP canister

AECT781A
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

EVAP vapor purge line

Retueling control valve
Fuel tank 9 °

//\\ EVAP/;arjy [P) O \
/ J EVAP control system O

= 3
)
v ) /pressure sansor /
Vacuum cut valve g =% Vacuum cut valve / \ / Vacuum cut valve
l”“\ B

. 0 7 <em bypass valve \ y \-‘Q“hz. / q___bypass valve

EVAP control system % \,—.(‘ & ¢
Dressufgns;%szrse _,qu‘\ N i\:i\\\\,\?z\ 4\ \&
L N7 ’a/ B
\9 A

EVAF canister /,-- r-
vent control

\0\
: N2 & _
«——— EVAP canisler g Hose to water separator ‘ Vaouum oul valve
0
. Rear left tirA ‘\ \;W
| 7~ N /@

EVAP canister vent
control valve

Water separator-

SEF472U
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)
SYSTEM DESCRIPTION

Raifueling EVAP vapor line

EVAP purge line
\ -
! J—j‘@ )_ﬂ
Vacuum L_J

cut valve

Signal line

T

‘_—
To EVAP canister
purge velume
control solenoid
valve

/ Ragirculation line
Ona-way fuel valve

Fuel tank

EVAP
canister

Refueling control valve

Yo water separator Refueling EVAP vapor cut valve

SEFG62U

From the beginning of refueling, the fuel tank pressure goes up. When the pressure reaches the setting
value of the refueling control valve (RCV) opening pressure, the RCV is opened. After RCV opens, the
air and vapor inside the fuel tank go through refueling EVAP vapor cut valve, RCV and refueling vapor
line to the EVAP canister. The vapor is absorbed by the EVAP canister and the air is released to the
atmosphere.

When the refueling has reached the full level of the fuel tank, the refueling EVAP vapor cut valve is closed
and refueling is stopped because of auto shut-off. The vapor which was absorbed by the EVAP canister
is purged during driving.

The RCV is always closed during driving and the evaporative emission control system is operated the
same as conventional system.

WARNING:

When conducting inspections below, be sure to observe the following:

e Put a “CAUTION: INFLAMMABLE” sign in workshop.

¢ Do not smoke while servicing fuel system. Keep open flames and sparks away from work area.
¢ Be sure to furnish the workshop with a CO, fire extinguisher.

CAUTION:

Before removing fuel line parts, carry out the following procedures:

Put drained fuel in an explosion-proof container and put lid on securely.

Release fuel pressure from fuel line. Refer to “Fuel Pressure Release’’, EC-31.
Disconnect battery ground cable.

Always replace O-ring when the fuel gauge retainer is removed.

Do not kink or twist hose and tube when they are instalied.

Do not tighten hose and clamps excessively to avoid damaging hoses.

Afier installation, run engine and check for fuel leaks at connection.

Do not attempt to top off the fuel tank after the fuel pump nozzle shuts off automatically.
Continued refueling may cause fuel overflow, resulting in fuel spray and possibly a fire.

teesssnpTpe
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)
(Cont’d)

DIAGNOSTIC PROCEDURE

SYMPTOM: Fuel odor from EVAP canister is strong.

INSPECTION START

¥
CHEGK COMPONENT NG | Replace EVAP canister.

(EVAP canister).

Check EVAP canister for water.

Weigh the EVAP canister with vent control
valve attached.

If the weight is:

More than 1.8 kg (4.0 Ib) —» NG

Less than 1.8 kg (4.0 Ib) — OK

If OK, check if water drains from the can-
ister.

Water should not drain from the EVAP
canigter.

OK

h 4

CHECK COMPONENT NG Replace refuefing EVAP
{Refueling EVAP vapor cut valve). i’ vapor cut valve with fuel
Check refueling EVAP vapor cut vaive for tank.

open.
Refer to "COMPONENT INSPECTION”,
EC-28.

OK

) 4

CHECK COMPONENT NG Replace refueling coentrol

(Refueling control valve). valve.

4

Checx refueling control valve diaphragm
for damage. Blow air from port C, check
that there is no air flow from the port C.
Refer to "COMPONENT INSPECTION",
EC-28.

OK

y
INSPECTION END

182 EC-26



EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)

SYMPTOM: Cannot refuel/Fuel odor from the fuel filler

opening is strong while refueling.

INSPECTION START

A 4

CHECK COMPONENT

(Water separator and EVAP canister).

1. Check water separator for insect nests
or debris. Refer to “COMPONENT
INSPECTION”, EC-373.

2. Weigh the EVAP canister with vent con-
tral valve attached.

If the weight is:
More than 1.8 kg (4.0 Ib) —» NG
Less than 1.8 kg (4.0 Ib) — OK

If GK, check if water drains from the can-

ister. Water shouid not drain from the

EVAP canister.

NG

Replace water separator or

OK

hJ

EVAP canister.

CHECK COMPONENT

{Vent hoses and vent tubes).

Check heses and tubes between EVAP
canister and refueling control valve for
clogging, kink, loosen and improper con-
nection.

NG

Repair or replace hoses

and tubes.

OK
A A
CHECK COMPONENT NG_; Replace filler neck tube.
{Filler neck tube). "
Check signal line and recirculation line for
clegging, dent and cracks.
OK
hd
NG

CHECK COMPONENT
(Refueling control valve).
Refer to “COMPONENT INSPECTION”

on next page.

Replace refueling control
valve.

OK
k4
CHECK COMPONENT NG | Replace fuel tank with
{Refueling EVAP vapor cut valve). refueling EVAP vapor cut
Refer to “COMPONENT INSPECTION" valve.
on next page.
OK
v
NG

CHECK COMPONENT

(Fuel filler tube).

1. Check filler neck tube and hose ¢on-
nected to the fuel tank for clogging,
dent and cracks.

2. Check one-way fuel valve for clogging.
Refer to “COMPONENT INSPECTION”,
EC-29.

OK

Y

INSPECTION END

EC-27

Replace fuel filler tube or
replace one-way fuel valve
with fuel tank.
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EVAPORATIVE EMISSION SYSTEM

(Signal line}
Port C
{Tank side)
Port B Port A

(EVAP canister
side)

Refueling control valve

SEF663U

\Fuel tank

Refueling EVAP
vapor cut valve

Vacuum pump SEF6BAU

On Board Refueling Vapor Recovery (ORVR)
(Cont’d)
COMPONENT INSPECTION

Refueling control valve
Check refueling control valve as follows:

1.
2.

3.
4.

Check visually for cracks in the appearance.

Check air continuity between port A and B.

Blow air into the port A. Air should flow freely through port
B.

Blow air into port C and check there is no leakage.

Apply pressure to both port A and C [20 kPa (150 mmHg,
5.91 inHQg)] and check there is no leakage from port B.

If NG, replace refueling control valve.

Refueling EVAP vapor cut valve

1.

4.

a.
b.

Remove fuel tank. Refer to “FUEL SYSTEM” in FE section.

Drain fuel from the tank as follows:

With CONSULT

a. Remove fuel feed hose located on the fuel gauge
retainer, and then connect a spare fuel hose to other side
of the fuel container.

b. Drain fuel using "FUEL PUMP RELAY"” in "ACTIVE
TEST” mode with CONSULT.

Without CONSULT

a. Remove fuel gauge retainer.

b. Drain fuel from the tank using a hand pump into a fuel
container.

Check valve head appearance visually for cracks.

Check refueling EVAP vapor cut valve for being stuck to

close as follows. ,,,

Blow air into the refueling EVAP vapor cut valve, and check

that the air flows freeiy into the tank.

Check EVAP vapor cut valve for being stuck to open as fol-

lows.

Connect vacuum pump to cut valve.

Remove fuei gauge retainer with fuei gauge unit.

Always replace O-ring with new one.

c.
d.

Put fuel filler tank upside down.
Apply negative pressure [-13.3 kPa (-100 mmHg, -3.94
inHg)] with fuel gauge retainer remaining open and check
that the pressure is applicable.
If NG, replace refusling EVAP vapor cut valve with fuel tank.

EC-28



EVAPORATIVE EMISSION SYSTEM

After removing filler tube

One-way fuel valve

Fuel tank

q—
)

SEFS65U

On Board Refueling Vapor Recovery (ORVR)
(Cont’d)
One-way fuel valve

1. Drain fuel from the tank.
Refer to “COMPQONENT INSPECTION” of refueling EVAP

vapor cut valve, EC-28.
2. Remove fuel filler tube and hose.
3. Check one-way fuel valve for operation.
When a stick is inserted, the valve should open, when

removing stick it should close.
Do not drop any material into the tank.
If NG, replace one-way fuel valve with fuel tank.

EC-29
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POSITIVE CRANKCASE VENTILATION

Description

;I’his system returns blow-by gas to the intake col-
ector.

The positive crankcase ventilation (PCV) valve is
provided to conduct 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 venti-
lating air.

The ventilating air is then drawn from the air duct

into the crankcase. In this process the air passes
through the hose connecting air inlet tubes to
rocker cover.

Under full-throttle condition, the manifoid 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 intake collector under all condi-
tions.

Cruising

= : Fresh air
= : Blow-by gas

Acceleration or high load

PCV valve operation
Engire net running

or backfiring Cruising
B |- B

lgling or Acceleration

decelerating or high toad

AECS08

SEC137A

Inspection

PCV (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove PCV valve from breather
separator. A properly working valve makes a hissing noise as air
passes through it. A strong vacuum should be felt immediately
when a finger is placed over the valve inlet.

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.

EC-30



BASIC SERVICE PROCEDURE

Fuel Pressure Release

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

1. Start engine.
=/ 2. Perform “FUEL PRESSURE RELEASE” in “WORK
SUPPORT” mode to release fuel pressure to zero.
3. After engine stails, crank it two or three times to make

Driver side——— Fugl pump fuse (15A)

Hood opener —

— Data link connector . :
— - sure that fuel pressure is released.
S for FONSULT 4. Turn ignition switch OFF. i

SEF473U

LG
B FUEL PRES RELEASEN [
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES AFTER
ENGINE STALL. FE
ly GL
START |
SEFB823K|
MT
OR L
@ Remove fuse for fuel pump.
Start engine. AT

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

Turn ignition switch off and reconnect fuel pump ga
fuse.

B W=

W Fuel Pressure Check

e When reconnecting fuel line, always use new clamps.

o Make sure that clamp screw does not contact adjacent ST
parts.

¢ Use a torque driver to tighten clamps. _

o Use Pressure Gauge to check fuel pressure. RS

¢ Do not perform fuel pressure check with system oper-
ating. Fuel pressure gauge may indicate faise readings. BT
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and fuel tube
(engine side). A

SEF474U

1
2
3. |Install pressure gauge between fuel filter and fuel tube.
4. Start engine and check for fuel leakage.

EC-31 187
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BASIC SERVICE PROCEDURE

0¥

w0 /oso

1] &0
‘ e —

Fuel pressure

Z To pressure regulator

SEF718B

Pl = e —
@ é gé%&%ﬁ

f % ~[®] 29 - 38 Nm
I (0.30 - 0.39 kg-m,

Insulator L
’ \
Q-ring Q‘Q% |
Fuel tube |5
assembly A T
,:,//_ Insulator
i

26.0 - 33.9 In-Ib

Lacate plate
on this side.

SEF245QD

Fast idle

]
]

@

AECB91

Fuel Pressure Check (Cont’'d)

5. Read the indication of fuel pressure gauge.
At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regula-
tor Check.

Fuel Pressure Regulator Check

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

Plug intake manifold with a rubber cap.

Connect variable vacuum source to fuel pressure regulator.
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.

el S

Injector Removal and installation

Release fuel pressure to zero.

Remove injector tube assembly with injectors from intake
manifold.

Remove injectors from injector tube assembly.

Push injector tail piece.

Do not pull on the connector.

Install injectors.

Clean exterior of injector tail piece.

e Use new O-rings.

CAUTION:

After properly connecting injectors to fuel tube assembly,
check connections for fuel leakage.

5. Assemble injectors to injector tube assembly.

6. Instalf injector tube assembly to intake manifold.

sr0 0L P

Fast Idle Cam (FIC)

COMPONENT DESCRIPTION

The FIC is installed on the throttle hody to maintain adequate
engine speed while the engine is cold. It is operated by a volu-
metric change in wax located inside the thermo-element. The
thermo-element is operated by engine coolant temperature.

EC-32
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Fast Idle Cam (FIC) (Cont’d)
COMPONENT INSPECTION AND ADJUSTMENT
Perform inspection and adjustment as follows:

1.

Make sure the engine has cooled down and remove the
throttle body. Refer to “OUTER COMPONENT PARTS" in
EM section.

Leave the throtile body for more than 3 hours so the tem-
perature of the thermowax levels with the ambient air tem-

perature.

Avoid direct sunlight or other heat source (heater, air
conditioner, etc.).

3.

Check dimension L, without removing thermowax from
throttle body. Measure ambient air temperature with a ther-
mometer.

L, dimension Judgement and remedy

inside hatched area

The thermowax is normal. Perform FIC adjustment.
Go to step 4.

Qutside hatched area

Replace the thermowax and install the FIC. Perform
adjustment from step 2.

Check the clearance A between the stopper and the throttle
adjusting screw (TAS). If not within specifications (the
hatched area as shown in the figure below), adjust clear-
ance using screw S.

Do not adjust the clearance using the throttle adjusting
screw (TAS).

5.
6.

7.

After adjusting clearance A, tighten the lock nut of screw S.
Install the throttie body. Refer to "OUTER COMPONENT
PARTS” in EM section.

Warm up engine to normal operating temperature. Confirm
there is clearance between FIC and roller.

EC-33
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BASIC SERVICE PROCEDURE

PREPARATION
Make sure that the following parts are in

(M

good order.
Battery

Ignition system
Engine oil and coolant levels

Fuses

ECM harness connector
Vacuum hoses
Air intake system

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment

(Qil filler cap, oil level gauge, etc.)

Fuel pressure
Engine compression
(10) EGR valve operation

(11) Throttle valve
(12) EVAP system

Overall inspection sequence

INSPECTION

L 4

On models equipped with air conditioner,
checks should be carried out while the air
conditioner is “OFF”.

On models equipped with automatic
transaxle, when checking idle speed, igni-
tion timing and mixture ratio, checks
should be carried out while shift lever is in
“N” position.

When measuring “CO” percentage, insert
probe more than 40 em (15.7 in) into tail
pipe.

Turn off headlamps, heater blower, rear
defogger.

Keep front wheels pointed straight ahead.
Make the check after the cooling fan has
stopped.

Perform diagnostic test mode |1
(Seli-diagnostic results).

NG

OK

v

Check & adjust ignition timing.

h 4

Repair or replace.

¥

Check & adjust idl

e speed.

A

h 4

¥

Check front healed oxygen sensor
function.

NG

¥

OK

h 4

Check front heated oxygen sen- NG_ Repair or replace harness.
sor hamness. 4’ "
OK
A 4
Check CO%. OK_‘ Replace front heated oxygen sen-
NG 1 sor.
Jr A J

Check emission control parts and
repair or replace if necessary.

OK

‘NG Check front heated oxygen sensor
~ | tunetion.

INSPECTION END

190
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment (Cont’d)

START @H
h 4
Visually check the following: A
® Ajr cleaner clogging
® Hoses and ducts for leaks
® EGR valve operation
® Electrical conneclors EM
@ Gasket _
serFgiok| | ® Throttle valve and throttle position sensor operations
- LG
v
Start engine and warm it up until engine ccolant temperature
indicator points to the middle of gauge and ensure that engine
speed is below 1,000 rpm.
_ FE
E ¥
Open engine hood and run engine at about 2,000 rpm for about
2 minutes under no-load. CL
SEFR47F v
——— T
Perform ECM Self-diagnosis.
OK NG
i Y A\T
l Repair or replace components as necessary.
C
@, B
Run engine at about 2,000 rpm for about 2 minutes under no-
load.
Rev engine two or three times under no-load, then run engine for RA
about 1 minute at idle speed.
SEF248F
— D] v BR
D,
W (GN TIMING ADJ B [ ] 1. Select “IGNITION TIMING ADJ” in WORK SUPPORT
IGNITION TIMING FEEDBACK mode. i
CONTROL WILL BE HELD BY 2. Touch "START". ST
TOUCHING START. : - OR —
AFTER DOING SO, ADJUST (E 1. Stop engine and disconnect throttle position sensor
IGNITION TIMING WITH A p pamess connector RS
TIMING LIGHT BY TURNING - otart engine.
THE CAMSHAFT POSITIGN
SENSOR. ' BT
| START l Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and
run engine at idle speed.
SEF546N
HA
K\ Check ignition timing with a timing fight. EL
20°+2° BTDC (AT in “N” position)
v OK NG
iDX
(Go to next page.) (Go to next page.)
SEF477U
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Idle Speed/Ignition Timing/ldle Mixture Ratio

B IGN TIMING ADJ B[]

(7]

Adjustment (Cont’d)

®

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOQUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

| START

SEF546N

1 Ay el
tdle speed

}

F 3

Adjust ignition timing to the specified value by turning dis-
tributor after loosening bolts which secure distributor.

20°:2° BTDC (AT in “N” position)

®
:

Select “IGNITION TIMING ADJ” in WORK
SUPPORT mode.
2. Touch “START”.
OR

[y

Stop engine and disconnect throttle position
senscr harmness connector.
2. Start engine.

-

®
[P
4,

x1000 r/min

SEFG02K

192

\)
o
) é’
= L Check base idle speed.
- f i Read idle speed in “IGN TIMING ADJ’ mode
//'"“*-‘3tor No. 1 o with GONSOLT
—\ 7 SEF478U OR
Check idle speed.
65050 rpm (A/T in “N”’ position)
[P_ll OK J NG
A s A
Back | (3| = ﬁ @ Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-
load and run engine at idle speed.
wooe | weir vt} p 1} e
Adjust idle speed by turning idle speed adjusting screw.
SEF913J 65050 rpm (A/T in “N” position)
ﬁ i g
\wiligr
\\\\\\\\ Wi ”////,
N$\\:~ 4 5 i”/(, ¥
S 6 /a = Touch “Back”,
S £
= ‘ A OR
=1 7 g 1. Stop engine and connect throtlle position sen-
= -y sor harness connector.
= 0 8 2. Start engine.
-4 N

n A

Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-
load and run engine at idle speed.

v

{Go to next page.)
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

J
. & MONITOR Yz NO FAIL D ©
CMPS*RPM(REF) 700rpm @l
l
Check target idle speed.
Read idle speed in “DATA : WA
MONITOR" mode with CONSULT.
OR
@ Check idle speed. M
[ RECORD 1 | _
SEE1008 700£50 rpm (A/T in “N” position)
OK Tne LG
Check IACV-AAC valve and replace if neces-
sary.
Check IACV-AAC valve harness and repair if BE
necessary.
' .

Check ECM function* by substituting ancther
known good ECM.

SEF957D
*: ECM may be the Wi
% MONITOR % NO Fai (] cause of a problem,
but this is rarely the
CMPS«RPM (REF) 2000rpm case. AT
FR 02 MNTRH RICH 4 y
Run engine at about 2,000 rpm for about 2
minutes under no-load,
FA
v
Check front heated g(ygen sensor signal. RA
= 1. See "FR 02 MNTR” in “DATA
| RECORD N MONITOR” mode.
- 2. Maintaining engine at 2,000 rpm _
: under no-load {engine is warmed BR
up to normal operating
temperatura.), check that the moni-
\ / _ tor fluctuates between “LEAN" and
“RICH" more than 5 times during §T
10 seconds.
ERVI E 1 cycle: RICH — LEAN — RICH
2 cycles: RICH —» LEAN - RICH | NG
s ENGINE R— — LEAN - RICH © (Gotonext BS
OR age.
1. Set the diagnostic test mode I page.)
SOON ' {front heated oxygen sensor moni-
/ tor). BT
\ 2. Make sure that malfunction indica-
lor famp goes on more than 5
SEF217U times during 10 seconds at 2,000
pm. HA
l OK
INSPECTION END EL
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BASIC SERVICE PROCEDURE

L.
|i Front heated oxygen sensor

harness connector

DISCONNECT

A (&

MEF031DA|

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

l

ECM CONNECTOR

46 MSCONNECT

®

SEFQ56P|

Check front heated oxygen sensor harness:

1. Tum off engine and disconnect battery ground
cable.

2. Disconnect ECM harness connector from ECM.

3. Disconnect front heated oxygen sensor harness
connector and connect terminal for front heated
oxygen sensor to ground with a jumper wire.

4, Check for continuity between terminal No. 46 of
ECM harness connector and ground metal on
vehicle body.

Continuity exists ... OK
Continuity does not exist ... NG

OK

NG

Repair harness.

A4

194

Connect ECM harness connector 1o ECM.

A

= 1.
TEST” mode.
2. Set "COOLANT TEMP” at 5°C {41°F).

Select “ENG COOLANT TEMP” in "ACTIVE

OR
® "
sor harness connector.

2. Connect a resistor (4.4 k(1) between termi-
nals of engine coolant temperature sensor
harness connector.

Disconnect engine coofant temperature sen-

Start engine and warm it up until engine coolant tem-
perature indicator points to the middle of gauge.

(Be careful to start engine after setting “COOLANT
TEMP” or installing a 4.4 k(l resistor.) :

h 4

Rev engine two or three times under no-load then run

engine at idle speed.

®

(Go to next page.)

EC-38
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BASIC SERVICE PROCEDURE |
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
y €l
Check “CO"%.
Idle CO: 1.8 - 10.5 % and engine runs smoothly.
After checking “CO % (12,
E Touch “BACK™.
OR . ;
1. Disconnect the resistor from terminals of engine G
coolant temperature sensor.
SEF957D 2. Connect engine coolant temperature sensor harness
connector to engine coolant temperature sensor. e
N OK
% MONITOR & NO Far [ G
CMPSRPM (REF) 2000rpm
RICH Replace front heated oxygen sensor.
FR 02 MNTR 1. See “FR 02 MNTR” in “DATA MONITOR™ mode.
2. Maintaining engine at 2,000 rpm under no-load {engine
is warmed up to normal operating temperature.), check
that the monitor fluctuates between “LEAN” and FE
“RICH” more than & times during 10 seconds.
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH — LEAN — RICH
OR GL
1. Set the diagnostic test mode i (front heated oxygen
| RECORD SEF054P @ sensor monitor).
= 2. Make sure that malfunction indicator lamp goes on
more than 5 times during 10 seconds at 2,000 rpm, Vil
L
NG lOK
N 7 o
SERVICE 0
L4 r EC-36.)

— E—— 7y
Connect front heated oxygen sensor hamness connector to
front oxygen sensor.

Check fuel pressure regulator.
SEF217U
' BR
Check mass air flow sensor.
T ST
Check injector and clean or replace if necessary.
I aS
Check engine coolant temperature sensor.
‘L BT
Check ECM function™ by substituting ancther known good
ECM.
HA
v
(Go to EC-36.) EL
* ECM may be the cause of a problem, but this is rarely the
case.

# |f a vehicle contains a part which is operating outside of design speci- D
fications with no MIL illumination, the part shall not be replaced prior
to emission testing unless it is determined that the part has been
tampered with or abused in such a way that the diagnostic system
cannot reasonably be expected to detect the resuiting malfunction.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

e Diagnostic Trouble Code (DTC) ... et e s Mode 3 of SAE J1979
® Freeze Frame data ... e Mode 2 of SAE J1979
e System Readiness Test (SRT) €O .. i e Mode 1 of SAE J1979
¢ 1st Trip Diagnostic Trouble Code {18t TrHip DTC) ...criiie e e Mode 7 of SAE J1979
e 1st Trip Freeze Frame data
e Test values and Test lIMitS.......ccocoov i Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

DTC 1st trip DTC Free‘z:;'ame 1T=tr;r;F:9Fc:Z?;e SRT code Test value
Diagnostic test
mode I FSeIf- X X*1 . . . .
diagnostic
results)
CONSULT X X X X X —
GST X X*2 X — X X

™1: When DTC and 1st trip DTC simultaneously appear on the display, they cannot be clearly distinguished from each other.
*2: 1st trip DTCs for self-diagnoses concerning SRT items cannot be shown on the GST display.

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malifunction is
detected in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer
to EC-84.).

Two Trip Detection Logic

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 MIL 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 MIL lights up. The MIL 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-diag-
nosis is performed during vehicle operation. Specific on board diagnostic items will cause the ECM to
light up or blink the MIL, and store DTC and Freeze Frame data, even in the 1st frip, as shown below.

MIL DTC 1st trip DTC
ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking Lighting up | llghting up | displaying | displaying | displaying | displaying
Misfire {Possible three way catalyst
damage)
— DTC: P0300 - PO304 (0701, X - - X o X
0605 - 0608) is being detected
Misfire (Possible three Way catalyst
damage)
— DTC: PO300 - PO304 (0701, - X X X
0605 - 0608} has been detected
Closed loop control — DTC: P1148
(0307) B X o X o X o
Fail-safe items (Refer to EC-84.) —_ X — x*1 — x*1 —
Except above — — X — X X X

*1: Except "ECM”.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diag-
nostic 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 MIL 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 malfunction is detected in the 2nd trip, both the 1st trip DTC and DTC are
stored in the ECM memory and the MIL lights up. in other words, the DTC is stored in the ECM memory
and the MIL lights up 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 malfunctions that blink or light up the MIL 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 EC-50.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-48. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continu-
ously are also displayed on CONSULT.

1st trip DTC is specified in Mode 7 of SAE J1979. 1st trip DTC detection occurs without lighting up the
MIL and therefore does not warn the driver of a problem. However, 1st trip DTC detection will not pre-
vent 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 Il, refer to page EC-75. Then perform “Diagnos-
tic trouble code 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.

@‘Es 1. The number of blinks of the maifunction indicator lamp in the Diagnostic Test Mode Il (Self-Diag-
nostic Results) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.
These DTCs are prescribed by SAE J2012.
@ (CONSULT also displays the malfunctioning component or system.)

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

¢ 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 can identify malfunction status as shown below. Therefore, using CONSULT (if

available) is recommended.

A sample of CONSULT display for DTC is shown at left. DTC or

W SELF-DIAG RESULTS R [ 1st trip DTC of a malfunction is displayed in SELF-DIAGNOS-
FAILURE DETEGTED TIVE TIC RESULTS mode of CONSULT. Time data indicates how
ACY-AAC VLVIGIRG 0 B1$gy times the vehicle was driven after the last detectlon of a

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

[ERASE||PRINT ||FFdata

SEF2254
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d) |
W serFoiac ResuLTs B [ If a 1st trip DTC is stored in the ECM, the time data will be “[11]".
FAILURE DETEGTED TIVE
IAGV-AAC VLV/CIRG g
[P0505] :

[ERASE]| PRINT ||FFdata|

SEF226U

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM records the driving conditions such as fuel system status, calculated load value, engine cool-
ant temperature, short term fuel trim, long term fuel trim, engine speed, vehicle speed and absolute
pressure sensor 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 CON-
SULT or GST. The 1st trip freeze frame data can oniy be displayed on the CONSULT screen, not on the
GST. For details, see EC-63.

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
i$ ho priority 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/MIL 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 following priorities to update the data.

Priority ltems
’ Freeze frame data Misfire — DTC: PO300 - PO304 (0701, 0605 - 0608)
Fuel Injection System Function — DTC: PO171 (0115}, PO172 (0114)
2 Excepi 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 malfunction is detected. There is no priority for 1st trip freeze frame data. However, once freeze
frame data is stored in the ECM memory, first trip freeze data is no longer stored (because only one freeze
frame data or first 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 “HCW TO ERASE EMIS-
SION-RELATED DIAGNQSTIC INFORMATION”, Refer to EC-50.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) code is specified in Mode 1 of SAE J1979. It indicates whether the self-
diagnostic tests for non-continuously monitored items have been completed or not.
Inspection/Maintenance (I/M) tests of the on board diagnostic {OBD) Il system may become the legal
requirements in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are
set, conducting the I/M test may not be allowed.

SRT codes are set after self-diagnosis has been performed one or more times. This occurs regardless
of whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecu-
tive trips. The foliowing table lists the five SRT items (18 test items) for the ECM used in L30 models.

EC-42



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
SRT items Self-diagnostic test items ' Gl
Catalyst monitoring ® Thrae way catalyst function P0420 (0702)
® EVAP control system (Small leaak — Negafive pressure) P0440 (0705)
EVAP system monitoring ® EVAP control system (Small leak — Positive pressure) P1440 (0213) B2

® EVAP control system purge flow monitoring P1447 (0111}

® Front heated oxygen sensor {(Respense monitoring) P0133 (D409)
® Front heated oxygen sensor {Rich shift monitoring) P0O132 (0410}
® Front heated oxygen sensor (Lean shift monitoring) PO131 (0411)
® Front heated oxygen sensor (Cireuity PO130 (03083)

Oxygen sensor monitoring @ Front heated oxygen sensor (High vollage) P0134 (0412) LG
® Rear heated oxygen sensor {(Response monitoring) P0O138 (0707)

® Rear heated oxygen sensor (Max. voltage monitoring) P0138 (0510}
® Rear heated oxygen sensor (Min. voltage monitoring) PC137 {0511)
® Rear heated oxygen sensor (High veitage) PO140 (0512}

® Front heated oxygen sensor heater PO135 (0801}

Oxygen sensor heater monitoring ® Rear heated oxygen sensor heater PO141 (0902) FE
® EGR function {Close) P0400 (0302)
EGR system monitoring ® EGR function {Open) P1402 (0514) 6L

® EGRC-BPT valve function P0402 (0306)

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later

(Refer to EC-50). In addition, after engine control components/system are repaired or if the battery ter- T
minals remain disconnected for more than 24 hours, all SRT codes may be cleared from the ECM
memory.
. AT
How to display SRT code
1. Selecting “SRT STATUS” in “DTC CONFIRMATION” mode with CONSULT.
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items  FA
whose SRT codes are not set, “INCMP” is displayed.
@ 2. Selecting Mode 1 with GST (Generic Scan Tool) A
A sample of CONSULT display for SRT code is shown at left.
W srRTstaus B[] “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRT is gy
CATALYST CMPLT set.
EVAF SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT RS
EGR SYSTEM INCMP
BT
| PRINT |
SEF215U
FA
How to set SRT code ,
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 petiod of actual driving under various conditions. The most efficient EL
driving pattern in which SRT codes can be properly set is explained on the next page. The driving pat-
tern should be performed one or more times to set all SRT codes. 3
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

*

Emission-related Diagnostic Information

(Cont’d)

The time required for each diagnosis varies with road
surface conditions, weather, altitude, individual driving
habits, etc.

Zone A refers to the range where the time required, for
the diagnesis 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)], diagno-
sis may also be performed.

Pattern 1: ® The engine is started at the engine cool-

ant temperature of -10 to 35°C (14 to
95°F} (where the voltage between the ECM
terminals &) and &9 is 3.0 - 4.3V).

® The engine must be operated at idle
speed until the engine coolant tempera-
ture is greater than 70°C (158°F) {(where
the voltage between the ECM terminals
and &0 is lower than 1.4V).

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

Paitern 2: ® 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.
On M/T models, shift gears following “sug-
gested upshift speeds” schedule at right.

Pattern 4: ® Tests are performed after the engine has

*1:

*2:

been operated for at least 17 minutes.
® The accelerator peda! must be held very
steady during steady-state driving.
@ If the accelerator pedal is moved, the test
must be conducted al over again.
Deprass 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 uniil vehicle speed is 90 km/h (56

MPH) again.

Operate the vehicle in the following driving pattern.

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

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

® During acceleration, hold the accelerator pedal

as sleady as possible. (The THROTL POS SEN
value of CONSULT should be between 0.8 to
1.2V)

3) Repeat steps 1 and 2 until the EGR system SRT is

set.

50 = 55 KM/ =renmseasnssenssnmsss s g £ 22 2m e
(30 - 35 MPH}
0 KMV -

*3:
*4:

*5:

*6:

*7:

EC-45
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SEF4148

Checking the vehicle speed with CONSULT or GST is
advised. .
The driving pattern may be omitted when “PURG
FLOW P1447" is performed using the "DTC WORK
SUPPORT” mode with CONSULT.

The driving pattern may be omitied when “EVAP SML
LEAK P0440” is performed using the “DTC WORK
SUPPORT” mode with CONSULT.

The driving pattern may be omitted when all the follow-
ings are performed using the "DTC WORK SUPPORT”
mode with CONSULT.

® “EGR SYSTEM P0400”

® “EGR SYSTEM P1402”

The driving pattern may be omitted when “EGRC-BPT/
VLV P0402” is performed using the "DTC WORK SUP-
PORT” mode with CONSULT.

A
E

LG

GL

i

Ar

FA

ST

RS

BT

FA

EL
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| ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

Suggested transmission gear position for
A/T models

Set the selector lever in the “D” position with
“OD” 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 wilt vary according to road
conditions, the weather and individual driving
habits.

For normal acceleration in low altitude areas [less
than 1,219 m (4,000 ft)]:

ACCEL CRUISE
Gear change shift point shift point
km/h (MPH)  km/h (MPH)
1st to 2nd 24 (15) 24 (15)
2nd to 3rd 40 (25) 29 (18)
3rd to 4th 58 (386) 48 (30)
4th to 5th 64 (40) 63 (39)

For quick acceleration in low altitude areas and
high altitude areas {over 1,219 m (4,000 ft)]:

Gear change km/h (MPH)
1st to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 64 (40)
4th to 5th 72 (45)

Suggested maximum speed in each gear

Downshift to a lower gear if the engine is not run-
ning 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 shift-
ing to a lower gear as it may cause engine dam-
age or loss of vehicle control.

Gear km/h (MPH)
1st 50 (30)
2nd 95 (60)

EC-46



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
{Cont’d)
TEST VALUE AND TEST LIMIT (GST ONLY—NOT CONSULT APPLICABLE)

The following is the information specified in Mode 6 of SAE J1979. €l

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 i
A

specified as the maximum or minimum value and is compared with the test value being monitored.,
ltems for which these data (test value and test limit) are displayed are the same as SRT code items (9

test items). _
These data (test value and test limit) are specified by Test ID (TID) and Component ID (CID) and can be EW

displayed on the GST screen.

x: Applicable LG
—: Not applicable

- di i Test value
SRT item Self-diagnostic test Test limit Application
item TID ciD
01H 01H Max. X
CATALYST Three way. catalyst ==
function 02H 81H Max. X
EVAP control
system 05H 03H Max. X eL
(Small leak)
EVAP SYSTEM
EVAP control
system purge flow o6H 83H Min. X T
monitoring
09H 04H Max. X
, AT
0AH 84H Min. X
Front heated OBH 0aH M. X
OXygen sensor EA
OCH 04H Max. X
02 SENSOR 0ODH 04H Max. X
19H 86H Min. X R
Rear heated 1AH 86H Min. X
oxygen sensor 1BH 06H Max. X BR
1CH 06H Max. X
Front heated 29H 08H Max. X "
oxygen sensor ST
02 SENSOR heater 2AH 88H Min. X
HEATER Rear heated 2DH 0AH Max. X S
oxygen sensor -
heater 2EH 8AH Mln X
31H 8CH Min. X EN
32H 8CH Min. X
EGR function 33H 8CH Min. X HA
EGR SYSTEM 34H 8CH Min. X
35H OCH Max. X EL
EGRC-BPT valve 36H 0CH Max. X
function 37H 8CH Min. X
IBX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicable
tems - DTC4 Test value/ . )

(GONSULT screen terms) ngiuzu ECM™1 SAT code (;‘ess_lt- :;r:ll;) tst trip DTCG*4 | Reference page
ﬂg:il;g;?ggOSTlc FAIL. P00O 0505 N _ _ _
MAF SEN/CIRCUIT PO100 o102 — — X EC-107
ABSL PRES SEN/CIRC P0O105 0803 — — X EC-116
AlR TEMP SEN/CIRC PO11Q 0401 — — X EC-124
COOLANT T SEN/CIRC PO115 0103 — — X EC-130
THRTL POS SEN/CIRC PQ120 0403 — — X EC-135
*COOLAN T SEN/CIRC PD125 0808 — — X EC-147
FRONT O2 SENSOR PO130 0303 X X X*3 EC-152
FRONT G2 SENSCR P0O131 0411 X X X3 EC-158
FRONT O2 SENSOR PQ132 0410 X X X'3 EC-165
FRONT O2 SENSOR P0133 0409 X X X3 EC-172
FRONT O2 SENSOR P0134 0412 X X X3 EC-180
FR Q2 SEN HEATER P0135 0001 X X X'3 EC-186
REAR 02 SENSOR P0137 0511 X X xX*3 EC-190
REAR 02 SENSOR PO138 0510 X X X3 EC-197
REAR 02 SENSOR P0O139 0707 X X X3 EC-204
REAR Q2 SENSOR P0140 0512 X X X3 EC-210
RR 02 SEN HEATER PO141 0002 X X X3 EC-215
FUEL SYS DIAG-LEAN P71 0115 — — X EC-219
FUEL SYS DIAG-RICH PQ172 o114 — — X EC-225
FUEL TEMP SEN/CIRC P0180 0402 — — X EC-230
MULTI CYL MISFIRE P0300 0701 — — X EC-234
CYL 1 MISFIRE PO301 0608 — — X EC-234
CYL 2 MISFIRE PQ302 0607 — — X EC-234
CYL 3 MISFIRE P0303 06086 — — X EC-234
CYL 4 MISFIRE PQ3c4 0605 — —— X EC-234
KNOCK SEN/CIRCUIT P0325 0304 —_— — X EC-239
CPS/CIRCUIT (OBD) P0335 0802 — —— X EC-244
CAM POS SEN/CIR P0340 o101 — -— X EC-249
EGR SYSTEM P0400 0302 X X X3 EC-256
EGRC-BPT VALVE P0O402 0306 X X xX*3 EC-265
TW CATALYST SYSTEM PO420 0702 X . X X*3 EC-271
EVAP SMALL LEAK P0440 0705 X X X3 EC-276
PURG VOLUME CONT/V P0443 1008 — — X EC-288
VENT CONTROL VALVE Po446 0803 — — X EC-292
EVAPO SYS PRES SEN P0450 0704 — — X EC-297

*1: In Diagnostic Test Mode [l (Seif-diagnostic results}. These numbers are controlled by NISSAN.

*2: These numbers are prescribed by

AE J2012.

*3: These are not displayed with GST.
*4: 1st trip DTC No. is the same as DTC No.

EC-48



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
X: Applicable
- Not applicable
ltems DTC*4 Test V?JLI.G/ . .

(CONSULT screen terms) ng?,UzLT EOMH SHT code {('Eress_lt_ Iér:;;r) st trip DTC*4 Reference page s
VEH SPEED SEN/CIRC PO500 0104 — — X EC-302
IACV/AAC VLV/GIRC PO505 0205 - — X EC-307
CLOSED TP SW/CIRC PO510 0203 - — X EC-313 i
AT COMM LINE PO&00 — — — — EC-318
ECM POBO5 0301 — - X EC-322 LG
PNP SW/CIRC P0705 1101 — — X AT-76
ATF TEMP SEN/CIRC P0710 1208 - - X AT-81
VEH SPD SEN/CIR AT P0O720 1102 — - X AT-88
ENGINE SPEED S1G PO725 1207 — — X AT-90
AT 1ST GR FNCTN PO731 1103 — - X AT-04 FE
AT 2ND GR FNCTN PO732 1104 — — X AT-101
AT 3RD GR FNCTN P0O733 1105 — — X AT-107 CL
AT 4TH GR FNCTN PO734 1106 — — X AT-113
TCC SOLENOID/CIRG PO740 1204 — — X AT-122 T
AT TCC S FNCTN PO744 1107 — — X AT-ta7
L/PRESS SOL/CIRC PO745 1205 — — X AT-135
SFT SOL. A/ICIRC PO750 1108 — — X AT-140 AT
SFT SOL B/CIRC PO755 1201 - — X AT-145
MAP/BAR SW SOL/CIR P1105 1302 — — X EC-324 A&
CLOSED LOOP P1148 0307 — - X EC-332
IGN SIGNAL-PRIMARY P1320 0201 — - X EC-335 R,
CPS/CIRC (OBD) COG P1336 0905 — — X EC-342
EGRC SOLENOIDV P1400 1005 — - X EC-347
EGR TEMP SEN/CIRC P1401 0305 — — X EC-352 BR
EGR SYSTEM P1402 0514 X3 EC-358
EVAP SMALL LEAK P1440 0213 X3 EC-365 ST
PURG VOLUME GONT/V P1444 0214 — — X EC-376
VENT CONTROL VALVE P1448 0215 — — X EC-383 BS
EVAP PURG FLOW/MON P1447 0111 X X X3 EC-388
VENT CONTROL VALVE P1448 0309 — — X EC-395
VC/V BYPASS/V P1490 0801 . — X EG-402 57
VC GUT/V BYPASS/V P1491 0311 — — X EC-407
AT DIAG COMM LINE P1605 0804 — — X EC-412 HA
TP SEN/CIRG AT P1705 1206 - - X AT-150
P-N POS SW/CIRCUIT P1706 1003 — — X EC-416 gl
O/R CLTCH SOL/CIRG P1760 1203 — - X AT-157
*1: In Diagnostic Test Mode If (Self-diagnostic resulis). These numbers are controlled by NISSAN. . 1D

“2: These numbers are prescribed by SAE J2012,
*3: These are not displayed with GST.
*4: 1st trip DTC No. is the same as DTC No.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION
How to erase DTC (With CONSULT)

Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip 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 5 seconds and then turn it “ON” (engine stopped) again.

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS”.

Touch “ERASE”. [The DTC in the TCM (Transmission control module} will be erased.] Then touch

“BACK” twice. '

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS”.

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

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).

*NOU RGN

How to erase DTC (With CONSLILT)
1. If the ignitign swilch stays “ON” after repair work, be sure to turn igniticn switch “CFF" once. Wait al least 5 seconds
and then turn it “ON” (engine stopped} again.
f m SELEGT SYSTEM | | [ SELECT DIAG MODE |___|[ B SELF-DIAG RESULTSH [
| ENGINE | | SELF-DIAG RESULTS o | FAILURE DETECTED
| AT ) | [ DATA MONITOR | SHIFT SOLENOIDA A
| u | |::> [ bTC work supPoRT I J::>
| | [ ToM PART NUMBER [
| ] | g
| | | | | ERASE || PRINT |
2. Turn CONSULT "ON’, and touch 3, Touch “SELFDIAG RESULTS". 4 Touch “ERASE". (The DTC in the
AT TCOM will be erased.)
Touch Touch ’_—I

F rouen, < 1 e <
[l sELECT SYSTEM ] |l seecTomemooe [ W SELF-DIAG RESULTS []
| ENGINE _ | | WORK SUPPORT | FAILURE DETEGTED  TIME
l AT I | | SELF-DIAG RESULTS [ SFT SOL A/CIRC 0

I [P0750]
| | |:> [ DATA MONITOR ] [>
| | [ AcTIVE TEST |
[ | | DTC CONFIRMATION | n
| | [ EcM PART NUMBER | [ ERASE ][ PRINT |/ FFdata ]
5. Touch “ENGINE”. g, Touch “SELF-DIAG RESULTS". 7. Touch "ERASE”. (The DTC in the
ECM will be erased.)
5AT383JJ

The emission-related diagnostic information can be erased by selecting “ERASE” in the “SELF-DIAG
RESULTS” mode with CONSULT.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d) ,

& How to erase DTC (With GST)
Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.
1. I the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait at

least 5 seconds and then turn it “ON” (engine stopped) again. .
2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE A

DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the

diagnosis only to erase the DTC.) Bl
3. Select Mode 4 with GST (Generic Scan Tool). o
The emission-related diagnostic information can be erased by selecting Mode 4 with GST {Generic Scan

€l

Tool). L6
gy How to erase DTC (No Tools)
Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2. ﬂ

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at
least 5 seconds and then turn it “ON” again.

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

3. Change the diagnostic test mode from Mode II to Mode ! by turning the mode selector on the ECM. CL
{See EC-53.)

The emission-related diagnostic information can be erased by changing the diagnostic test mode from i}

Diagnostic Test Mode Il to Mode | by turning the mode selector on the ECM. (Refer to EC-53.) AT

NOTE:

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

e Erasing the emission-related diagnostic information using CONSULT or GST is easier and

quicker than switching the mode selector on the ECM. FA

The following data are cleared when the ECM memory is erased.

Diagnostic trouble codes '

1st trip diagnostic trouble codes RA

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes ER

Test vaiues

Others -
Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, o

but all of the data listed above, are cleared from the ECM memory during work procedures.

=

NOORGN .

HA
EL

(D%
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

\‘/ 1.

SERVICE

———=== ENGINE " °

//sovo N\\

Malfunction Indicator Lamp (MiL)

a bulb check.
If the malfunction indicator lamp does not

EC-455.
should go off.

If the lamp remains on, the on board diagn
detected an engine system malfunction.

SATO64!

ON BOARD DIAGNOSTIC SYSTEM FUNCTION
The on board diagnostic system has the following four functions.

Diagnostic Test Mode |

1. BULB CHECK

2. MALFUNCTION

WARNING

The malfunction indicator iamp will light up when the igni-
tion switch is turned ON without the engine running. This is

light up, refer to

EL section (“WARNING LAMPS AND CHIME”) or see

2. When the engine is started, the malfunction indicator lamp

ostic system has

: This function checks the MIL bulb for damage {blown, open circuit,

etc.).

If the MIL does not come on, check MIL circuit and ECM test mode

selector. (See next page.)

- This is a usual driving condition. When a malfunction is detected twice

in two consecutive driving cycles (two trip detection logic), the MIL will
light up to inform the driver that a malfunction has been detected.
The following malfunctions will light up or blink the MIL in the 1st trip.

e “Misfire (Possible three way catalyst damage)”
e “Closed loop control”
¢ Fail-safe mode

Diagnostic Test Mode Il

3. SELF-DIAGNOSTIC

RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-

TOR

: This function allows DTCs and 1st trip DTCs to be read.

by front heated oxygen sensor, to be read.

MIL flashing without DTC

If the ECM is in Diagnostic Test Mode I, MIL may flash when engine is running. In this case, check ECM
test mode selector following "HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.
How to switch the diagnostic test (function) modes, and details of the above functions are described later.

(Refer to EC-53.)

: This function allows the fuel mixture condition {lean or rich), monitored

" Diagnostic Diagnostic
Condition Test Mode | Test Mode 1]
Engine
stopped SELF-DIAGNOSTIC
N . BULB CHECK RESULTS
Ignition switch
in “ON” posi-
tion Engine
= ; FRONT HEATED
running
G MALEUNGTION | e on
N g MONITOR

EC-52



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’'d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

NG

t - Turn ignition switch .| Check MIL circuit. (See »| Repair hamess or conneactor. @l
“ON". (Do not start ™ EC-455.)
engine.)
4 0K
No )
Check whether ECM test »| Repair or replace ECM test mode selector. MA
Yes | mode selector can be
turned counterclockwise.
¥ EM
Mode | — MALFUNCTION INDICA- |NG C’A = »| Diagnostic Test Mod |
™ Egn LAMP CHECK. Refer to .@) v — MALFUNCTION WARNING
-52. - :
'| MIL should come on. |—b Start engine. Lc
oK
¥ NG
—»| Check MIL circuit. (See »| Repair hamess or connectors.
EG-455.)
OK
oK
y FE
{Turn diagnostic test mode selector gg?gf )ECM fail-safe. (See
on ECM fully clockwise.) )
I OK GL
Wait at least 2 seconds.
MT
AT
NG
stic test mode Fa,
selector fully counterclockwise.)
MIL should blink
v
DIAGNQSTIC TEST MODE Il > @‘! - w| Diagnostic Test Mode 1
— SELF-DIAGNOSTIC RESULTS v — FRONT HEATED OXYGEN SENSOR
, MONITOR BR
ERASING ECM Start engine.
EMORY)
v
ST
The following emission-related diagnostic information is cleared
when the ECM memory is erased.
1. Diagnostic trouble codes RS
2. 1st trip diagnostic trouble codes
3. Freeze frame data
4. 1st trip freeze frame data BT
5. System readiness test (SRT) codes
6. Test values
I 7. Others MA
e Switching the modes is not possible when the engine :
is running. _ ] ]
L e When ignition switch is turned off during diagnosis, g
eaai -
L power to ECM will drop after approx. 5 seconds.
If the selector s turned fully The diagnosis will automatically return to Diagnostic
counterclockwise at thls time, Test Mode L. IBX
the ermission-roiated diagnostic e Turn back diagnostic test mode selector to the fully
the backup memory in the ECM. counterclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malifunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it
remains OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME”) or see EC-455.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION Condition
INDICATOR LAMP
ON When the malfunction is detected or the ECM’s CPU is malfunctioning.
OFF No malfunction.

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il (SELF-DIAGNOS-
TIC RESULTS).

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MALFUNCTION
INDICATOR LAMP.

The DTC and 1st trip DTC are dispiayed at the same time. If the MIL does not illuminate in diagnostic
test mode 1 (Malfunction warning), all displayed items are 1st trip DTC’s. If only one code is displayed
when the MIL illuminates in diagnostic test mode |l (SELF-DIAGNOSTIC RESULTS), it is a DTC,; if two
or more codes are displayed, they may be either DTC’s or 1st trip DTC’s. DTC No. is same as that of 1st
trip DTC. These unidentified codes can be identified by using the consult or GST. A DTC will be used as
an example for how to read a code.

Example: Diagnostic trouble code Mo. 0102 and No. 0403
06 03 06 0.3
i — ] w
; OFF S
J
T
09 ' 03 21 06 09 21
Unit: second
i i Di tic trouble code No. 0403
Diagnostic trouble code No. 0102 iagnostic Irouble code SEF298Q
Example: Diagnostic trouble code No. 1003
06 03
) i IU_U_MU—U—LH
OFF SI L _,.Jl_” J—U—l_ﬁ
AL e |
0.6 09 03 2.1
-Diagnostic trouble code No. 1003 Unit; second
SEF162PA

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indi-
cates the two RH digits of number. For example, the malfunction indicator lamp blinks 10 times for 6
seconds (0.6 sec x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This
indicates the DTC “1003” and refers to the malfunction of the neutral position switch.

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505" refers to no malfunction. {See DIAGNOSTIC TROUBLE CODE (DTC) INDEX, EC-2.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

How to erase dlagnostlc test mode [I (Self-diagnostic results)

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic

test mode is changed from Diagnostic Test Mode !l to Diagnostic Test Mode |. (Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES™.)

¢ [f the battery is disconnected, the diagnostic trouble code will be lost from the backup memory
after approx. 24 hours.

¢ Be careful not to erase the stored memory before starting trouble diagnoses.

DIAGNOSTIC TEST MODE Il — FRONT HEATED OXYGEN SENSOR MONITOR

In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or
rich) which is monitored by the front heated oxygen sensor.

Air fuel ratic feedback control

MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust gas . 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 front heated oxygen sensor 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 MALFUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine

running at 2,000 rpm under no-load.

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, 1ST TRIP DTC, DTC, AND DETECTABLE ITEMS

¢ 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.

¢ 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 MIL will come on. For details, refer to “Two Trip Detection
Logic” on EC-40.

e The MIL 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 (driving pattern C) without the same malfunction recurring. The “TIME” in “SELF-DIAGNOS-
TIC RESULTS” mode of CONSULT will count the number of times the vehicle is driven.

® The 1st trip DTC is not displayed when the self-diagnosis results in “OK" for the 2nd trip.

SUMMARY CHART
ltems Fuel injection Sysiem Misfire Other

MIL (goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B)
D

.TC’ Freeze Frame Data (no 80 (pattern C) 80 (pattern C) 40 (pattern A)
display)
1st Trip DTC (clear} 1 {pattern C}, *1 1 (pattern G}, *1 1 {pattern B}
1st Trip Freeze Frame Data __— .1, %2 1 (pattern B)
{elear)

For details about patterns “B” and “C” under “Fuel Injection System” and “Misfire”, see EC-57.
For details about patterns “A” and “B” under “Other” see, EC-59.

*1: Clear timing is at the moment QK is detected.

*2: Clear timing is when the same malfunction is detected in the 2nd trip.

EC-55

@l
MA
EM
LG
Ca
FE
GL
MT
AT

FA

BR
ST
RS

BT
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies with B and C patterns.

NG
Detection

OK
Deatecticn

Detection NG
Detection

This driving pattern
satisfies with C but not B.

This driving pattern
satisfies with B but not C.

A
=
T
£ Vehicle
L speed o dst¥y Ry st h st b 2ndyy v W WM
(=] 1
£ i
= i
a i
v ON i
IGNOFFE-! |
MIL ‘ i . i
lights up. He--et-eeen H H } i P i
A MIL E 1 i ;i 1 MIL goes off. E(’( i i
= goes off. i} i i M
= i
Y it
B o i
Counter i1 T '
DTC & {f | i IR I L R R it i DISPLAY | i H i(({ NO DISPLAY
A Freeze i it NO DISPLAY ! | o H o i " i i Y} I_’
£ Frame [ i N o i i" i it i i Pl Vi
o N 1] I e i h n I I 1 i I ] i an
o Data X N oo R [ H H M . 44
o o i DISPLAY ; i iDISPLAY "3 i i i i i ! P i
g 1sltip i i ' | CLEAR N it it {!CLEAR {! i H (i i
= Freeze ! = n A " ht 4 =
L i H i i I} i " i K C))
@ Frame i H i i ; ¥ i : b
¢ Data 7 H i i H Pl
e i i DISPLAY h i P
= st trip [} i N I CLEAR :
£ DIC & ¥ o f: i i
B . Bl H
2 ol P
Q i Hood i i
= i 0o H
o T H
g . L0 i ! i i i i
= L o Lo
v ?5 . B : i : i
SEF3925
*1: When the same malfunction is detected in two con- *5: When a malfunction is detected for the first time, the

secutive trips, MIL will light up.
*2: MIL will go off after vehicle is driven 3 times (pattern B)

without any malfunctions. 6

*3: When the same malfunction is detected in two con-

secutive trips, the DTC and the freeze frame data will *7:

be stored in ECM.

*4: The DTC and the freeze frame data will not be dis- *8:

played any longer after vehicle is driven 80 times (pat-
tern C) without the same malfunction.

(The DTC and the freeze frame data still remain in
ECM.)

EC-56

1st trip DTC and the 1st trip freeze frame data will be
stored in ECM.

The 1st trip DTC and the 1st trip freeze frame data wifl
be cieared at the moment OK is detected.

When the same malfunction is detected in the 2nd trip,
the 1st trip freeze frame data will be cleared.

1st trip DTC will be cleared when vehicle is driven
once (pattern C} without the same malfunction after
DTC is stored in ECM.




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (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 foliows:

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 pat- A
tern.

e The B counter will be counted up when driving pattern B is satisfied without any malfunction.

e The MIL will go off when the B counter reaches 3. (*2 in "OBD SYSTEM OPERATION CHART”) - EiHl

<Driving pattern C>

(&)

Driving pattern C means the vehicle operation as follows: 16
- (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:

¢ When the freeze frame data shows lower than 70°C {158°F), “T” should be lower than 70°C (158°F).
¢ When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than =z
or equal to 70°C (158°F).
Example:
I the stored freeze frame data is as follows: 6L
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 T
than 70°C {158°F)
The C counter will be cleared when the malfunction is detected regardless of (1).
The C counter will be counted up when (1) is satisfied without the same malfunction. AT
The DTC will not be displayed after G 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. FA

=
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies with A and B patterns.

This driving pattern
/_satisfies with A but not B.
This driving pattern
satisfies with B but not A.

NG

Detection NG

Detection

NG
Detection

OK
Detection

A | [ I O
[ = Il [hl [N}
5 ; i i i i
‘® Vehicle i V i i I i
% speed —H--- d T SR T TS LR T S o A oY A - A e L]
g | {Trip 1 {rip § i | i ) F
£ itING | i NG i NG i i i i i
\? ON L1 i : B : i i i ; i
Nored 1N . H } H I i |
:Yg,';ts up. i MIL lights ‘up. i t { P |
A MIL H H ” i IE MiL QIJIOGS off. E((i .E
= goes off. !} H f i P ;
= Vi o ] H i
Y AN i
B b 0 'y - ' :
Counter 1} i i ¥ y :
DTC & HEEI : i {DispPLAY | i | {(({__NO DrspLAY
A Freezs NO DISPLAY | H 0 i 0 ' Y} I
o n T T i ) T I
< Frame " ot oo K : i HE /4:
a ' ; . i i b i
_, Data DISPLAY IDISPLAY! =3 i} i i i P T4
S 1st trip i} § {{CLEAR i i} (] H
L Freeze i ! i : i i K ' i} i ) o
@ R : " i x P
& Erame i 5! I SR H i o
2 Data DISPLAY i DISPLAY 1
g 1st trip | i 0ot ¥ CLEAR
E DTC i
5 I
o
2 A f
2 Counter 1
= ¥
e I
v H i |
SEF393S
*1: When the same malfunction is detected in two con- *5: When a malfunction is detected for the first time, the

1st trip DTC and the 1st trip freeze frame data will be
stored in ECM.
1st trip DTC will be cleared after vehicle is driven once

secutive trips, MIL will light up.
*2: MIL will go off after vehicle is driven 3 times (pattern B)
without any malfunctions. 8

*3: When the same malfunction is detected in two con-

secutive trips, the DTC and the freeze frame data will "7

be stored in ECM.

*4: The DTC and the freeze frame data will not be dis-
played any longer after vehicle is driven 40 times (pat-
tern A) without the same malfunction.

(The DTC and the freeze frame data still remain in
ECM.)

EC-58

{pattern B) without the same malfunction.

When the same malfunction is detected in the 2nd trip,
the 1st trip freeze frame data will be cleared.



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

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

<Driving pattern A> @&l
WA
Engine
coolant °C I°F)
temperature EM
(1) Engine coolant temperature should go over 70°C (158°F).
70 (158)
40 (104) LG
20 (88) i
| {2) Engine coolant temperature shoutd change more than 20°C
} ; pre— {689F) after starting engine.
IGN ON IGN OFF
! i
Engine [ l » ) e~ . EE
speed | P/—(S) Ignition switch should be changed from “ON" to "OFF".
rpm il {
|_—{4) Engine speed should go over 400 rpm.
i | €L
400 — et AN
]
' v M
AEC574
: —— AT
o The A counter will be cleared when the malfunction is detected regardless of (1} - (4).
* 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. EA,
<Driving pattern B>
Driving patiern 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 pat-

tern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions. BR

e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART”).
8T

RS
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T Data link conneclor for CONSULT

=\

«—

SEF655U

NISSAN
CONSULT
m
START

| SUB MODE

SBR455D

| 4] SELECT,SYSTEM |
[ ENGINE |

|
|
|
l

SEF895K

|l sELECTDIAGMODE  [3]|

{ WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

, DTC CONFIRMATION

| FUNCTION TEST

gp—I L ) II__]

EF216L)

[l seLectoiaamooe [

[ECM PART NUMBER

I
{
1
l
I

B |

w

EF374Q

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn ignition switch OFF.

2. Connect “CONSULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the
fuse box cover.)

3. Turn ignition switch ON.
4. Touch “START".

5. Touch “ENGINE",

6. Perform each diagnostic test mode according to each ser-
vice procedure.

For further information, see the CONSULT Operation

Manual.

This sample shows the display when using the UE990 pro-

gram card. Screen differs in accordance with the program

card used.
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CONSULT (Cont’d)
ENGINE CONTROL COMPONENT PARTS/SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE
SELF-DIAGNOSTIC DTC @l
RESULTS™ CONFIRMATION

Item WORK DATA ACTIVE FUNC- bTC

SUP- FREEZE TION
MONITOR TEST
PORT FRAME TEST srﬁﬂs ‘;3:‘!( 1A

DATA*2 PORT

Camshafl position sensor X

Mass air flow sensor

Engine coolant temperature sensor
Front heated oxygen sensor

Rear heated oxygen sensor
Vehicle speed sensor

Throttle position sensor X
Tank fuel temperature sensor

EVAP control system pressure sensor
Absolute pressure sensor

EGR temperature sensor

Intake air temperature sensor
Crankshaft position sensor (OBD}
Knock sensor

Ignition switch {start signal) X
Closed throttle position switch

Closed throttle position switch (throttle
position sensor signal)

EM

X

— 16

FE

Ll R B B P - B S B g P Y PV
=

INPUT

GL

b A a4 B B R P

>

MY

Air conditioner switch
Park/neutral position (PNP) switch X
Power steering oil pressure switch

AT

FA

Air conditicner pressure switch
Battery voltage

Ambient air temperature switch
Injectors

RRIR IR XK x| x
>

X

Fower transistor {Ignition timing) (Ignition
signal) -
IACV-AAC valve X X BR

EVAP canister purge volume control X
solenoid valve

Air conditioner relay
OUTPUT Fusl pump relay X
EGRC-solenoid valve

Front heated oxygen sensor heater
Rear heated oxygen sensor heater
Cooling fan

EVAP canister vent controf valve
Vacuum cut valve bypass valve
MAP/BARQ switch sclenoid valve
Calculated load value X

ENGINE CONTROL COMPONENT PARTS

bod
>
>

X*3

>

< BS

A A AR o

RIXIXR[X 2| x| x> =]>x]| > |x
HK | x| x>

X: Applicable
*1: This item includes 1st trip DTCs. 5L,
*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT screen in freeze

frame data mode only if a 1st trip DTC or DTC is detected. For details, refer to EC-42.
*3: If this function test mode is not available, use the active test mode. 05
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont'd)

Diaghostic test mode

Function

Work support

This mode enables a technician to adjust some
devices faster and more accurately by following the
indications on the CONSULT unit.

Self-diagnostic results

Self-diagnostic results such as 1st trip DTC, DTCs
and 1st trip freeze frame data or freeze frame data
can be read and erased quickly.*1

Data monitor

Input/Cutput data in the ECM can be read.

Active test

Diagnostic Test Mode in which CONSULT drives
some actuators apart from the ECMs and also shifts
some parameters in a specified range.

DTC confirmation

The status of system monitoring tests and the self-
diagnosis status/resuit can be confirmed.

Function test

Conducted by CONSULT instead of a technician to
determine whether each system is “OK” or “NG”.

ECM part numbers

ECM part numbers can be read.

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

. Diagnostic trouble codes

. Freeze frame data
. 1st trip freeze frame data

. Test values
. Cthers

OO R LN

WORK SUPPORT MODE

. 1st trip diagnostic trouble codes

. System readiness test (SHAT) codes

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL ADJUST
IT TO THE SPECIFIED VALUE BY ROTATING THE SENSCR
BODY UNDER THE FOLLOWING CONDITIONS.

® IGN SW “ON"

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position sen-
sar initial position

IGNITION TIMING AD.J

® |GNITION TIMING FEEDBACK CONTROL WILL BE HELD BY
TOUCHING “START". AFTER DOING SO, ADJUST IGNITION
TIMING WITH A TIMING LIGHT BY TURNING THE CRANK-
SHAFT POSITION SENSOR.

When adjusting initial ignition timing

IACV-AAC VALVE ADJ

SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER THE
FOLLOWING CONDITIONS.
® ENGINE WARMED UP

When adjusting idle speed

CRANK A FEW TIMES AFTER ENGINE STALLS.

® NO-LOAD
FUEL PRESSURE RELEASE ® FUEL PUMP WILL STOP BY TOQUCHING "START” DURING When releasing fuel pressure from
IDLING. fuel ling

EVAP SYSTEM CLOSE

OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE

THE EVAP CANISTER YENT CONTROL VALYE IN ORDER TO

MAKE EVAP SYSTEM CLOSE UNDER THE FOLLOWING CON-

DITIONS.

® BATTERY VOLTAGE IS SUFFICIENT

® |GN SW “ON”

& ENGINE NOT RUNNING

® AMBIENT TEMPERATURE IS ABQVE 0°C {32°F).

® NO VACUUM AND NO HIGH PRESSURE IN EVAP SYSTEM

® TANK FUEL TEMF. IS MORE THAN 0°C (32°F).

® WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM

CLOSE”

WHEN TRYING TO EXECUTE “EVAP SYSTEM CLOSE" UNDER

THE CONDITION EXCEPT ABOVE, CONSULT WILL DISCON-

TINUE IT AND DISPLAY APPROPRIATE INSTRUCTION.

NOTE: WHEN STARTING ENGINE, CONSULT MAY DISPLAY
“BATTERY VOLTAGE IS LOW. CHARGE BATTERY”,
EVEN IN USING CHARGED BATTERY.

When detecting EVAP vapor leak
point of EVAP system
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CONSULT (Cont’d)

SELF-DIAGNOSTIC MODE

DTC and 1st trip DTC
Regarding items of “DTC and 1st trip DTC”, refer to “DIAGNOSTIC TROUBLE CODE INDEX” (See cl

EC-2.).
A
Freeze frame data and 1st trip freeze frame data
Freeze'l frar:w data Description EM
item
DIAG TR
CODGE OUBLE ® Engine control component part/control system has a trouble code, it is displayed as “PXXXX”. [Refer to LG
[PXXXX] ‘Alphabetical & P No. Index for DTC” (EC-2).]
® “Fuel injection system status™ at the moment a malfunction is detected is displayed.
® One mode in the following is displayed.
FUEL 8YS 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 FE
“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. eL

COOLANT TEMP
[°C] or [°F] ® The engine coolant temperature at the moment a malfunction is detecled is displayed.
& “Short-term fuel trim” at the moment a malfunction is detected is displayed. T
S-FUEL TRIM [3%] ® The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule. AT
i
@ “Long-term fuel trim” at the moment a malfunction is detected is displayed.
L-FUEL TRIM [%] ® The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim. =
ENGINE SPEED
[romm] S ® The engine speed ai the moment a malfunction is detected is displayed.
VHCL SPEED [km/h RA
or [mph] [ ] ¢ The vehicle speed at the moment a malfunction is detected is displayed.
ABSOL PRESS 5
[kPa] or [kg/cm?] or ® The absolute pressure at the moment a malfunction is detected is displayed. g
fpsi]
*: The items are the same as those of 1st trip freeze frame data. §T
RS
BT
[HA
EL
1D
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DATA MONITOR MODE

CONSULT (Contd)

Monitored item ECM Main

fUnit] input signals Description Remarks
signals 9

CMPS-RPM Indicates the engine speed computed from

(REF) [rpm] the REF signal {180° signal} of the camshaft

position sensor.

MAS AIR/FL SE [V]

The signal voltage of the mass air flow sen-
sor is dispfayed.

® When the engine is stopped, a cer-
tain value is indicated.

COOLAN TEMP/S
[°CY or [°F]

The engine coolant temperature (determined
by the signal voliage of the engine coolant
temperature sensor) is displayed.

® When the engine coolant tempera-
ture sensor is open or short-
circuited, ECM enters fail-safe mode.
The engine coolant temperaiure
determined by the ECM is displayed.

FR O2 SEN V]

The signal voltage of the front heated oxygen
sensor is displayed.

RR 02 SEN [V]

The signal voltage of the rear heated oxygen
sensor is displayed.

FR 02 MNTR
[RICH/LEAN]

O 100] O |00
O OO O OO

Display of front heated oxygen sensor signal
during air-fuel ratic feedback control:

RICH ... means the mixture became “rich”,
and control is being affected toward a leaner
mixture.

LEAN ... means the mixture became “lean”,
and control is being affected toward a rich
mixture.

® After turning ON the ignition switch,
“RICH" is displayed until air-fuel mix-
ture ratio feedback control begins.

® When the air-fuel ratio feedback is
clamped, the value just before the
clamping is displayed continuously.

RR 02 MNTR
[RICH/LEAN]

Disptay of rear heated oxygen sensor signal:
RICH ... means the amount of oxygen after
three way catalyst is relatively small.

LEAN ... means the amount of oxygen after
three way catalyst is relatively large.

® When the engine is stopped, a cer-
tain value is indicated.

VHCL SPEED SE
[km/h] or [mph}]

The vebhicle speed computed from the vehicle
speed sensor signal is displayed.

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

OO0 O

The throttle position sensor signal voltage is
displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperature judged from the tank
fuel temperature sensor signal voltage is dis-
played.

EGR TEMP SEN [V]

The signal voltage of the EGR temperature
sensor is displayed.

INT/A TEMP SE [°C]
or [°F]

The intake air temperature determined by the
signal voltage of the intake air temperature
sensor is indicated.

START SIGNAL
[ON/OFF]

Indicates [ON/CFF] condition from the starter
signal.

® After starting the engine, [OFF] is
displayed regardless of the siarter
signal.

CLSD THL/P SW

indicates mechanical contact [ON/OFF] con-

OO0} OO0 000 O

[ON/OFF] dition of the closed throttle position switch.

CLSD THL POS Indicates idle position [ONFOFF] computed by

[ON/OFF] O ECM according to the throttle position sensor
signal.

AIR COND SIG Indicates {ON/OFF] cendition of the air condi-

[ON/OFF] O tioner switch as determined by the air condi-
tioner signal.

P/N POSI 3W O Indicates [ON/OFF] condition from the park/

{ON/OFF] neutral position switch signal.

NOTE:

Any monitored itermn that dees not match the vehicle being diagnosed is deleted from the display automatically.
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CONSULT (Cont’d)

sure side) determined by the pressure of the

Monitored item ECM Main
{Unit] input vl Description Remarks
; signals
signals @l

PW/ST SIGNAL @ [ON/OFF] condition of the power steering oil
[ON/OFF] O O pressure switch determined by the power

steering oil pressure signal is indicated.
LOAD SIGNAL ® |Indicates [ON/OFF] condition from the rear MA

defogger signal.
AMB TEMP SW O O #® Indicates [ON/OFF] condition from the ambi-
[ON/OFF] ent air temperature switch signal. EM
IGNITION SwW O ® |ndicates [ON/OFF] condition from ignition
[ON/OFF] switch.
A/C PRESS SW ® Indicates [ON/OFF] condition of the air condi- LG
[ON/OFF] O tioner triple-pressure switch {medium-pres-

air conditioning high pressure side.

INJ PULSE [msec] ¢ |ndicates the actual fuel injection puise width |{® When the engine is stopped, a cer-
O compensated by ECM according to the input tain computed value is indicated.
signals.
B/FUEL SCHDL ® “Base fuel schedule” indicates the fuel injec- FE
[msec] O tion pulse width programmed into ECM, prior
to any learnad on board correction.
IGN TIMING [BTDC] O ® |ndicates the ignition timing computed by ® When the engine is stopped, a cer-  GL
ECM according fo the input signals. tain value is indicated.
IACV-AAC/V [6] ® Indicates the [ACY - AAC valve control value
O computed by ECM according to the input sig- MT
nals.
PURG VOL C/V [%] ® Indicates the EVAP canister purge volume
control solenoid valve computed by the ECM AT
according to the input signals.
® The opening becomes larger as the value
increases.
A/F ALPHA [24] ® The mean value of the ir-fuel ratio feedback |® When the engine is stopped, a cer- [FA,
correction factor per cycle is indicated. tain value is indicaled.
® This data also includes the data for
the air-fuel ratio learning control. -
i
EVAP SYS PRES [V] O ® The signal voltage of EVAP conltrol system RA
pressure sensor is displayed.
AIR COND RLY ® The air conditioner relay control condition -
[ON/QFF] (determined by ECM according to the input BRR
signal) is indicated.
FUEL PUMP RLY #® indicates the fuel pump relay control condi-
[ON/OFF] tion determined by ECM according to the 8T
input signals.
COOLING FAN ® Indicates the control condition of the cooling
[HILOW/OFF} fan {determined by ECM according to the BS
input signal).
HI ... High speed operaticn
LOW ... Low speed operation
OFF ... Stop BT
EGRC sOLvV 4 ® The control condition of the EGRC-solenoid
[ON/OFF] (flow/cut) valva {determined by ECM according 1o the
input signal) is indicated.
® ON ... EGR is operational FIA
QFF ... EGR operation is cut-off
VENT CONT/V ® The control condition of the EVAP canister
[ON/OFF] vent control vaive {determined by ECM EL
according to the input signal) is indicated.
® ON ... Closed
OFF ... Open )
FR O2 HEATER ® Indicates [ON/OFF] condition of front heated D3
[ON/OFF] oxygen sensor heater determined by ECM
according to the input signals.
RR 02 HEATER ® Indicates [ON/QFF] condition of rear heated
[ON/OFF] oxygen sensor heater determined by ECM
according to the input signals.
EC-65 221



222
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CONSULT (Cont'd)

Monitored item ECM Main
fUnit] input signals Description Remarks
signals | 319

VC/V BYPASS/V
[ON/OFF]

The control condition of the vacuum cut valve
bypass vaive (determined by ECM according
to the input signal) is indicated.

ON ... Open

OFF ... Closed

CAL/LD VALUE [%]

“Calculated load value” indicates the value of
the current airflow divided by peak airflow.

ABSOL TH-P/S [%]

"Absolute throttle position sensor” indicates
the throttle opening computed by ECM
according to the signal voitage of the throttle
position sensor.

MASS AIRFLOW
[g-m/s]

Indicates the mass airflow computed by ECM
according to the signal voltage of the mass
airflow sensor,

MAP/BARQ SW/V
[MAP/BARO]

The control condition of the MAP/BARC
switch solenoid valve {determined by ECM
according to the input signal) is indicated.
MAP ... intake manifold absolute pressure
BARO ... Barometric pressure

ABSOL PRES/SE [V]

The signal voltage of the absolute pressure
sensor is displayed. :

VOLTAGE
Vi

Voltage measured by the voltage probe.

PULSE
[msec] or [Hz] or [%]

Pulse width, frequency or duty cycle mea-
sured by the pulse probe.

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

® Figures with "#’s are temporary
cnes. They are the same figures as
an actua! piece of data which was
just previously measured.
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CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the originai trouble
condition

Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

® Harness and connector
® Fuel injectors
® Front heated oxygen sensor

IACV-AAC/V OPEN-
ING

Engine: After warming up, idle the
engine.

Change the |ACV-AAC valve opening
percent using CONSULT.

Engine speed changes according to the
opening percent.

® Harness and connector
® |ACV-AAC valve

Engine: Return to the originaf trouble

® Harness and cohnector

ENG COOLANT condition If trouble symptom disappears, see )
' | ]
TEMP ® Change the engine coociant tempera- | CHECK ITEM. E”Q"Te. coolant temperature sensor
- ® Fuel injectors
ture using CONSULT.
® Engine: Return to the original troubfe
condition If troubte symptom disappears, see o
IGNITION TIMING ® Timing light: Set CHECK ITEM ! ® Adjust initial ignition timing
® Retard the ignition iming using CON- ’
SULT.
® Engine: After warming up, idle the ® Hamess and connector
angine. ® Compression
® A/C switch "OFF” ) . @ |njectors
FOWER BALANCE ® Shift laver “N” Engine runs rough or dies. ® Power transistor
® Cut off each injector signal ong at a ® Spark plugs
time using CONSULT. ® |gnitior coils
® |gnition switch: ON
L ]
CGOLING FAN ® Turn the cooling fan “ON" and “OFF"” | Cooling fan moves and stops. e gggrlliissf:;dm(;cizr:ecior
using CONSULT, 9
® |gnition switch: ON (Engine stopped)
FUEL PUMP RELAY ® Turn the fuel pump relay “ON" and Fuel pump relay mekes the operating ® Harness and conneclor
sound. ® Fuel pump relay

"OFF" using CONSULT and listen to
operating sound.

EGRC SOLENOID
VALVE

Ignition switch: ON

Turn solenoid valve “ON” and “OFF”
with the CONSULT and listen to oper-
ating sound.

Solencid valve makes an operating
sound.

® Hamess and connector
® Solenoid valve

SELF-LEARNING
CONT

In this test, the coefficient of self-learning control mixiure ratio returns to the origin

the acreen.

al coefficient by touching "CLEAR” on

PURG VOL CONT/V

Engine: After warming up, run enging
at 1,500 rpm.

Change the FVAP canister purge vol-
ume control solenoid valve opening
percent using CONSULT.

Engine speed changes according to the
opening percent.

® Harness and connector
® EVAP canister purge volume control
solenoid valve

TANK F/TEMP SEN | ® Change the tank fuel temperature using CONSULT.

® {gnition switch: ON (Engine stopped)

® Turn solenoid valve “ON” and “OFF” | Solenoid valve makes an operaling ® Harness and connector
VENT CONTROLY ® Solencid valve

with the CONSULT and listen to oper-
ating sound.

sound.

VC/V BYPASSN

Ignition switch: ON (Engine stopped)

Turn solenoid valve “ON” and “OFF”
with the CONSULT and listen to oper-
ating sound.

Seienoid valve makes an operating
sound.

® Harness and connector
® Solenoid valve

MAP/BARCO SW/V

Ignition switch: ON

{Engine stopped)

Turn the MAP/BAROQ switch solenoid
valve between “MAP" and “BARO”
using CONSULT and listen for operat-
ing sound.

MAP/BARC switch solenold valve makes
an operating sound.

® Harness and connector
® MAP/BARC switch solenoid valve
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CONSULT (Cont’d)

DTC CONFIRMATION MODE

SRT STATUS mode
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”, EC-42.

DTC WORK SUPPORT mode

TEST MODE TEST ITEM COMDITION REFERENCE PAGE

PURGE FLOW P1447 EC-388

VC CUT/ BR/V P1491 EC-407

e onATIVE PURG VOL CN/V P1444 EC-376
EVAP SML LEAK P(440 EC-276

EVAP SML LEAK P1440 EC-365

FR 02 SENSOR P0130 EC-152

ER 02 SENSO FR G2 SENSCR P0131 . . EC-158
2 R FR O2 SENSOR P0132 f':;?fgtrtg_ corrasponding trouble diagnosis EC 165

FR 02 SENSOR P0133 EC-172

RR 02 SENSOR PQ137 EC-190

RR 02 SENSCR RR O2 SENSOR P0138 EC-197
RR O2 SENSOR P0139 EC-204

EGR SYSTEM P0400 EC-256

EGR SYSTEM EGRC-BPT/VLY P0402 EC-265
EGR SYSTEM P1402 EC-358

FUNCTION TEST MODE

FUNCTION TEST

JUDGEMENT

ITEM CONDITION CHECK ITEM (REMEDY)
@ [gnition switch: ON
SELE-DIAG (Engine stopped) i
— bject t
RESULTS @ Disptays the results of on board Objective system
diagnostic system.
@ Ignition switch: ON ® Harness and connector
(Engine stopped) Throtile valve: OFF ® Throttle position sensor {Closed
® Throttle position sensor circuit is opened throttle position)
CLOSED tested when throttle is opened and ® Throltle position sensor (Closed
THROTTLE POSI closed fully. (“IDLE POSITION” is throttle position) adjustment
the test item name for the vehicles | Throttle valve: o @ Throttle linkage
in which idle is selected by throttle | closed N @ Verify operation in DATA
position sensor.) MONITOR mode.
® Hamess and connector
® laniti _
I(gér:h;r;ss\:r:chédc))N Range (Throttle More ® Throttie position sensor
THROTTLE POSH 9 PP o valve fully opened ® Throttle position sensor adjustment
® Throttle position sensor circult is than .
SEN CKT ) — Throttle valve @ Throttle linkage
tested when throttle is opened and 3.0v . S
osed full fully closed) ® Verify operation in DATA
closea 1Uly. MONITOR mode.
® iti itch: .
|gn|t|9n switch: ON Out of N/P posi- ® Harness and connector
(Engine stopped) - OFF o .
PARK/NEUT POSI @ Inhibitor position switch circuit is flons ® Inhibitor switch
SW CKT postior cireuit ® | inkage or inhibitor switch adjust-
tested when shift lever is manipu- .
In N/P positions ON ment

lated.

FUEL PUMP
CIRCUIT

® |gnition switch: ON
{Engine stopped)

® Fuel pump circuit is tested by
checking the pulsation in fuel pres-
sure when fuel tube is pinched.

There is pressure pulsation
on the fuel feed hose.

® Hamess and connector
® Fuel pump

® Fuel pump relay

® Fuel filter clogging

® Fuel level
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CONSULT (Cont’'d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

EGRC SOV CIR-
CuUIT

® Ignition switch: ON

{Engine stopped)

® EGRC-solencid valve circuit is
tested by checking solenoid valve
operating noise.

The solenoid valve makes
an operating sound every 3
seconds.

® Harness and connector
® EGRC-solencid valve

START SIGNAL
CIRCUIT

® [gnition switch: ON — START

® Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and engine
coolant temperature before cranking,
and average battery voltage, mass
air flow sensor output voltage and
cranking speed during cranking are
displayed.

Start signal: OFF — ON

® Harness and connector
® [gnition switch

PW/ST SIGNAL
CIRCUIT

® [gnition switch; ON

(Engine running)

® Power steering circuit is tested when
steering wheel is rotated fully and
then set to a straight line running
position.

Locked position ON

Neutral position OFF

#® Harness and connector
® Power steering oil pressure switch
® Power steering oil pump

VEHICLE SPEED
SEN CKT

& Vehicle speed sensor circuit is
tested when vehicle is running at a
speed of 10 kmvh (6 MPH) or higher.

Vehicle speed sensor input
signal is greater than 4 km/h
(2 MPH).

® Harness and connector
® Vehicle speed sensor
® Speedometer

IGN TIMING AD.J

@ After warming up, idle the engine.

@ Ignition timing is checked by reading
ignition timing with a timing light and
chacking whether it agrees with
specifications.

The timing light indicates
the same value on the
screen.

® Adjust ignition timing (by moving
camshaft position sensor or distribu-

tor)
® Camshaft position sensor drive
mechanism

MIXTURE RATIO
TEST

@ Air-fuel ratio feedback circuit (injec-
tion system, ignition system, vacuum
system, etc.) is tested by examining
the front heated oxygen sensor out-
put at 2,000 rom under non-loaded
state.

Front heated oxygen sensor
COUNT: More than 5 times
during 10 seconds

® INJECTION SYS (Injector, fuel pres-
sure regulator, harness or connec-
tor)

® IGNITION SYS (Spark plug, power
transistor, ignition coil, hamess or
connector)

& VACUUM SYS (Intake air leaks)

® Front heated oxygen sensor circuit

® Front heated oxygen sensor opera-
tion

® Fuel pressure high or low

® Mass air flow sensor

IACV-AAC/Y
SYSTEM

® After warming up, idle the engine.

® |JACV-AAC valve system is lested by
detecting change in engine speed
when IACV-AAC valve opening is
changed to 0%, 20% and 80%.

Difference in engine speed
is greater than 150 rpm
between when valve open-
ing is at 80% and 20%.

® Harness and connector

® |ACV-AAC valve

® Air passage restriction between air
inlet and IACV-AAC valve

® |AS (Idle adjusting screw) adjust-
ment

POWER BALANCE

® After warming up, idle the engine.

® Injector operation of each cylinder is
stopped one after another, and
resuitant change in engine rotation
is examined to evaluate combustion
of each cylinder. (This is only dis-
played for models where a sequen-
tial multiport fuel injection system is
used.)

Difference in engine speed
is greater than 25 rpm
before and after cutting off
the injector of each cylinder.

® Injector circuit {Injector, harness or
connector)

® Ignition circuit (Spark plug, ignition
coil with power transistor harness or
connector)

® Compression

® Valve timing

EC-69
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE (RECORDING VEHICLE DATA)

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONI-
TOR” mode.
1. “AUTO TRIG” (Automatic trigger):
¢ The malfunction will be identified on the CONSULT screen in real time.
In other words, DTC/1st trip DTC and malfunction item will be displayed at the moment the mal-
function is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.
2. “MANU TRIG” (Manual trigger):
e DTC/1st trip DTC and malfunction item will not be displayed automatically on CONSULT screen
even though a malfunction is detected by ECM.
DATA MONITOR can be performed continuously even though a malfunctlon is detected.
Use these triggers as follows:

1. “AUTO TRIG”
e While trying to detect the DTC/1st trip DTC by performing the “DIAGNOSTIC TROUBLE CODE

CONFIRMATION PROCEDURE", be sure to select to “DATA MONITOR (AUTO TRIG)” mode. You
can confirm the malfunction at the moment it is detected.

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)" mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors,
components and harness in the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE”, the moment a malfunction is found the DTC/1st trip DTC will be displayed. (Refer to
Gl section, “Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN
ELECTRICAL INCIDENT™.)

2. “MANU TRIG”
e |f the malfunction is displayed as soon as “DATA MONITOR" is selected, reset CONSULT 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 condi-

tion.

[ seiecT monmor TEM | |y seT RecompiNacono | | I seT Recomoin conD |

ECM INPUT SIGNALS INCRETEN vavu TRIG | | AuTO TRIG | MANU TRIG
MAIN_SIGNALS EXEES o v [ ove TivE ]

SELECTION FROM MENU

I |

—

|
|
|
|
!

L

I
I
I
I

I
I
|
I
[ sETTING | START

“SETTING” “AUTO TRIG” “MANU TRIG"

A malfunclion can be A malfunction can not be

displayed on “DATA displayed on “DATA

MONITCR" screen MONITOR” screen

automatically if detected. automatically even if

detacted.
SEF520Q
EC-70



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

SEF139P

Data link connector
for GST  sEF480U

VTX GENERIC OBD It
PROGRAM CARD

Press [ENTER]

Sample screen* SEF398S

OBD Il FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3; SNAPSHOT

F4: GLEAR DIAG INFO
F5: O2 TEST AESULTS
F7: ON BOARD TESTS
F8: EXPAND DIAG PROT
F: UNIT CONVERSION

Sample screen® SEF4165

Generic Scan Tool (GST)

DESCRIPTION

Generic Scan Tool (OBDII scan tool} complying with SAE J1978
has 7 different functions explained on the next page.

1809141 is used as the protocol.

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

manual. _

GST INSPECTION PROCEDURE
1. Turn ignition switch OFF,

2. Connect “GST” to data link connector for GST. {Data link

connector for GST is located under LH dash panel near the
fuse box cover.)

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
procedure.

For further information, see the GST Operation Manual of

the tool maker.

EC-71
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’'d)

Diagnostic test mode

Function

MODE 1

READINESS TESTS

This mode gains access to current emission-related data values, including analog
inputs and outputs, digital inputs and outputs, and system status information.

MODE 2

(FREEZE DATA)

This mode gains access to emission-related data value which were stored by ECM
during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-63).]

MODE 3

DTCs

This mode gains access to emission-related power train trouble codes which were
stored by ECM.

MODE 4

CLEAR DIAG INFO

This mode can clear all emission-related diagnostic information. This includes:
@ Clear number of diagnostic trouble codes {MODE 1)

® Clear diagnostic trouble codes {(MODE 3)

® Clear troubie code for freeze frame data (MODE 1}

® (Clear freeze frame data (MODE 2)

® Reset status of system monitoring test (MODE 1)

@ Clear on board monitoring test results (MODE 6 and 7)

MODE &

(ON BOARD TESTS)

This mode accesses the results of on board diagnostic monitoring tests of specific
compeonenis/systems that are not continuously monitored.

MODE 7

(ON BOARD TESTS)

This mode enables the off board test drive to obtain test results for emission-related
powertrain components/sysiems that are continuousiy monitored during normal driv-
ing conditions. ’

MODE 8

This mode can close EVAP system in ignition switch “ON” position (Engine stopped).
When this mode is performed, following parts can be opened or closed.
® EVAP canister vent control opsan

® Vacuum cut valve bypass valve closed

In the following conditions, this mode cannot function.

® {ow ambient temperature

® | ow battery voltage

® Engine running

@ [gnition switch “OFF”

® Low fuel temperature

® Too much pressure is applied to EVAP system

EC-72



TROUBLE DIAGNOSIS — Introduction

Sensors

<=

Actuators

'S

MEF036D

INFO. )T
oy fg C

SEF233G

SEF234G

KEY POINTS

..... Date, Frequencies
.. Road conditions

..... Operating conditions,

Weather conditions,
Symptoms

Vehicle & engine model

SEF907L

Introduction

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 actua-
tors. 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 inter-
mittently 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 pre-
vent the replacement of good parts.

A visual check only may not find the cause of the probiems. A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Follow the “Work Flow” on EC-75.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic 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 electroni-
cally controlled engine vehicle.

Diagnostic Worksheet

There are many operating conditions that lead to the malfunc-

tion 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.

Some conditions may cause the malfunction indicator lamp to

come on steady or blink and DTC to be detected. Examples:

e Vehicle ran out of fuel, which caused the engine to misfire.

e Fuel filler cap was left off or incorrectly screwed on, allow-
ing fuel to evaporate into the atmosphere [for the models
with EVAP (SMALL LEAK)} diagnosis].

EC-73
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

WORKSHEET SAMPLE

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

Fuel and fuel filler cap

O Vehicle ran out of fuel causing misfire
O Fuel filler cap was teft off or incorrectly screwed on.

O Startability

O Impossible to start 0 No combustion  Partial combustion
O Partial combustion affected by throttle position
[ Partial combustion NOT affacted by throttle positien

{J Possible but hard to start []1 Others [

O Idling

O No fast idle O Unstable O High idle O Low idle
(1 Others | ]

Symptoms

O Driveability

O Stumble 0 Surge 01 Knock O Lack of power
O Intake backfire O Exhaust backfire
2 Others [ ]

O Engine stall

[ At the time of start 0 While idling
O While accelerating J While decelerating
U Just after stopping 1 While loading

incident occurrence

O Just after delivery 0 Recently
O in the morning [ At night L7 In the daytime

Frequency

O All the time [0 Under certain conditions [ Sometimes

Weather conditions

[J Not affected

Weather O Fine O Raining O Snowing O Others { ]
Temperature 0 Hot O Warm [0 Cool 0 Cold 0 Humid °F
O Cold O During warm-up O After warm-up
Engine conditions Engine speed . l [ . ! , | 1 g
0 2,000 4,000 6,000 8,000 rpm
Road conditions O In town O In suburbs O Highway O Off road (up/down)

Driving conditions

O Not affected

1 At starting O While idling [ At racing
O While accelerating O While cruising

O] While decelerating O While tuming {RH/LH)

Vehicle speed (O I T T ST SN R T |
1] 10 20 30 40 50 60 MPH
Malfunction indicatcr lamp O Turned on O Not turned on
EC-74




S & i
R e I . Work F“Iow %i R
- ) ; # GHECK IN S mE LR
@HECKINCIDEN‘TCONDITIONS ‘ B y
‘ Llsten to customer “complaints. {Get symptoms) i

T

- CHECK DTC AND FREEZE FRAME DATA. . o

Check and PRINT OUT {write down) (1st trip) D;agnastlc Trouble Code ( DTQ;) and 47
Freeze Frame Data (Pre-check). Then clear. Paste it in repair ordér sheet. :
If DTC is not available even if MIL Jights up, check ECM fail- -safe (Flefer to:EC:84. )
| Algo check related service bulleting for mformatlon o o

Symploris No'symptbm's exc"ept' NIIL B
collected. - fights up,-ar (1st tnp) DiC -,
exlsts at STEP 0. )
5 2

1 Verify the ‘syr'_nptom by. driving in the conditibn the cus. | b T Z? roy
| tomer describad. n e, I8 ST e L

Malfunc’ﬂon Code
Ty (at STEP II)

‘Nermal Cotle
“(at STEf' m

£

v

'*1 If the mcldent cannot be dupl:cated refer to “TROUBLE DIAGNOSIS FOR: INTERMITTENT INCIDENT” EC+1 D‘I
*2: If the on board diaghiostic system cannot be performed, check main power suppiy and ground circuit. Refer to “TROUBLE

DIAGNOSIS FOR POWER SUPPLY”, EC-102.
*3: If time-data of “SELF-DIAG RESULTS” is ather than “O” or “1t” refer Io “TFIOUBLE DIAGNOSIS FOFI INTEHMITEENT

" INCIDENT”, EC-101.

T

EC 75

4

*47if the malfuncttonmg Part cannot be found refer to “TFIOUBLE DIAGNOSIS FOFI INTERMI'ITEN’I“ INCIDENT” EC- 101 :

-

F
INCIDENT CONFIRMATION ' R PRS- ‘
- Verify the DTC by performmg the “E)TC CONFIRMATION PROCEDURE"‘ - o @ N MT o
ChuoSe the appropriate action' - B e ,‘;‘.2...---;... ....... ;~,......‘--v-:.--;.'...:. ...... STEP V o AT
Malfunction Code (at STEP Il or 1V) INormaI_Code (at both STEP Nl and IV). LR e
BASIC INSPECTION _ EA
SYMPTOM BASIS (at STEP Lor ) _ .
................................................................ > o e
Perform inspections a P
according fo Symptomn e
Matrix Chart. " _Bﬁ

L 4 " . . “ . ) . SR
' TROUBLE DIAGNOSIS FOR DTC PXXXX. B L[ STERV . 8T
REPAIR/REPLACE o e | v ,,_J % LRSS
NG I_FINAL CHECK - ' R BT,
Confirm that the incident is completeiy flxed by pelformang BASIC INSPECTION and e eeegeeas reeemne e e eares STEF? Vil B
DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (or OVERALL""
| FUNCTION CHECK). Then, erase the unnecessary (aEreaciy fixed) (1st trip) DTCs:in ﬁ}-ﬂ&
ECM and TCM (Transmlssmn control moduie). e o
l-OK o N R
- . S s B
. __CHECK OUT _ €
If completion of SRT is needed, drive vehicle under : B T v g
the spec;ftc pattern. Refer to EC-43. e o BD X



TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP DESCRIPTION
STEP | Get detailed information about the conditions and the environment when the incident/'symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-74.
Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the (1st
trip) Diagnostic Trouble Code (DTC) and the {1st trip} freeze frame data, then erase the code and the data. (Refer
to EC-50.) The (1st trip) DTC and the (1st trip} freeze frame data can be used when dupllcatlng the incident at
STEP I STEP Il & IV.
Study the relationship between the cause, specified by (1st trip) DTC, and the symptaom described by the customer.
{The “Symptom Matrix Chart” will be useful. See EC-85.)
Also check related service bulleting for information.
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 CONSULT
STEP NI to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)
If the malfunction code is detected, skip STEP IV and perform STEP V.
Try to detect the (1st trip)} Diagnostic Trouble Code hy driving In (or performing) the “DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE". Check and read the (1st trip) DTC and (1st trip) freeze frame data by
using CONSULT or Generic Scan Tool.
During the (1st trip) DTC verification, be sure to connect CONSULT tfo the vehicle in DATA MONITOR (AUTO
STEP IV TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)
In case the “DIAGNQSTIC TROUBLE CODE CONFIRMATION PROCEDURE” is not available, perform the
“OVERALL FUNCTION CHECK” instead. The (1st trip) DTC cannot be displayed by this check, however, this sim-
plified “check” is an effective alternative.
The “NG” result of the “OVERALL FUNCTION CHECK?” is the same as the (1st trip} DTC detection.
Take the appropriate action based on the results of STEP | through IV.
STEP V If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.
If the normal code is indicated, proceed to the BASIC INSPECTION. (Refer to EC-77.) Then perform inspections
according to the Symptormn Matrix Chart. (Refer to EC-85.)
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, companents or wiring hamess with CONSULT set in “DATA MONITOR
(AUTO TRIG)” mode.
STEP VI Check the voltage of the related ECM terminals or monitor the ouiput data from the related sensors with CON-
SULT. Refer to EC-88.
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 Gl
section (“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection™.
Repair or replace the malfunction pans.
-| Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions
and circumstances which resuited in the customer’s initial complaint.
Perform the "DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” and confirm the normal code
STEP VII [Diagnostic trouble code No. PO0Q0 or 0505] is detected. If the incident 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-48.}

232

EC-76



TROUBLE DIAGNOSIS -— Basic Inspection

Basic Inspection

’E Driver side———Fyp| pump fuse (15A)

Hood opener—,
P — Data link connector —

. for CONSULT
v/

BEFORE STARTING

1. Check service records for any recent
repairs that may indicate a related
problem, or the current need for sched-
uled maintenance.

2. Open engine hood and check the fol-
fowing:

® Harness connecters for improper con-
nections

® Vacuum hoses for splits, kinks, or
improper connections

® Wiring for improper connections,
pinches, or cuts

El v

screw

SEF4730
[§view with throtile drum removed
FastFilgl;Iaercam Serew S
Throttle Lock nut
adjusting ) Thermowax

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-60. i

v

Clearance A Stopper

SEF5058

Warm up engine suifficiently and make NG

Y

sure there is clearance between Fl cam
and roller (pin).

vOK

{Go to next page.)

EC-77

Check FI cam, refer to
EC-33.

MA

EM

Precaution:
Perform Basic Inspection without electrical or mechanical &
loads applied;
¢ Headlamp switch is OFF,
e Air conditioner switch is OFF,
¢ Rear window defogger switch is OFF,
e Steering wheel is in the straight-ahead position, etc.
SEF142|
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TROUBLE DIAGNOSIS — Basic Inspection
Basic Inspection (Cont’d)

D) B IGN TIMING ADJ B[]
IGNITION TIMING FEEDBACK D]
CONTROL WILL BE HELD BY NG :
TOUCHING START. CHECK IGNITION TIMING. »| Check camshaft position
AFTER DOING SO, ADJUST 1. Warm up engine to normal sensor {(PHASE), crank-
IGNITION TIMING WITH A operating temperature. shaft position sensor
TIMING LIGHT BY TURNING 2. Select “IGN TIMING ADJ” in (REF}, and crankshaft
THE CAMSHAFT POSITION: “WQORK SUPPORT" mode. | position sensor (POS).
SENSOR. 3. Touch “START”.
4, Check ignition timing at idle
1 START | using timing light.
SEFS55N Ignition timing *2:
20° +2° BTDC
D] OR
o @ 1. Warm up engine to normal
Y 7 operating temperature.
2. Stop engine and disconnect : .
throttle position sensor harness *{ DTC P1705 (DTC 1206) Is -
connector.*1 - stored in ECM and TCM
3. Start engine. in this step. Be sure to
4, Check ignition timing at idle erase DTC after complet-
using timing light. " ing the procedure.
Ignition timing *2: .*2 Only check ignition timing
20°:2° BTDC as the timing is not adjust-
X able.
—_harness connector OK
—_—\NY SEF647U v
D) PR CHECK BASE IDLE SPEED. NG [ Adjust base idle speed by
Timing indicator 1. Select “IGN TIMING ADJ" in tuming idle speed adjust-
“WORK SUPPORT” mode. ing screw.
2. When touching “START", does Refer to “Idle Speed/
engine speed fall to Ignition Timing/ldle Mixture
M/T: €50z50 rpm Ratio Adjustment” in
A/T: 650150 rpm “"BASIC SERVICE PRO-
{in “P” or “N” position)? CEDURE".
OR

Does engine run at

M/T: 65050 rpm

AST: 650250 rpm

{in “P” or “N” position)?

vOK

AECB49A

B IGN TIMING ADJ Wl [ ]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

[ START |

SEF555N

(Go to next page.}
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TROUBLE DIAGNOSIS — Basic Inspection

1

¥ NO FAIL
ON

¥ MONITCR
CLSD THUP SW

Basic Inspection (Cont’d)

®

G

RECORD |

SEFS77W

[F

L]

¥ NOFALL
OFF

¥r MONITCR
CLSD THL/P SW

RECORD |

SEF122W|

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION. (Check

throttle position sensor idle position.)

® Always check ignition timing and
 hase idle speed before performing
- the followings.
1. Warm up engine to normal operating
temperature.
2. Check FI cam, refer to procedure .
3. Stop engine.
4, Turn ignition switch “ON".
5. Select “DATA MONITOR” mode
: with CONSULT.
6. Select "CLSD THL/P SW” from
the menu.
7. Read “CLSD THL/P SW" signal
under the following conditions.
@ |nsert a 0.25 mm (0.010 in) and (.35
mm (0.014 in) feeler gauge alternately
between the throtile adjust screw (TAS)
and stopper as shown in the figure and
check the signal.
“CLSD THL/P SW” signal should
remain “ON” while inserting 0.25 mm
(0.010 in) feeler gauge.
“CLSD THL/P SW” signal shouid
remain “OFF"” while inserting 0.35 mm
(0.014 in} feeler gauge.

NG

ADJUSTMENT

Throttle adjust screw
{Never adjust)

W=

AEC850A

-

Feeler gauge

‘Sm'\ Closed throttle pasition

switch connector

L

TS.

G

4. Disconnect closed throttle posi-
tion switch harness connector.

5. Connect the tester probe to
closed throftle position switch
terminals CS% and .

6. Check harness continuity under
the following conditions.

® Insert the 0.25 mm (0.010 in) and 0.35
mm (0.014 in) feeler gauge alternately
between the throttle adjust screw (TAS)
and stopper as shown in the figure and
check continuity.

“Continuity should exist” while insert-

ing 0.25 mm (0.010 in) feeler gauge.

“Continuity should not exist” while

inserting 0.35 mm (0.014 in) feeler

gauge.

@ OR

[Q]

SEFag2v

OK

A4

Refer to “THROTTLE
POSITION SENSOR IDLE
POSITION ADJUST-
MENT".

Go to EC-81.

*

r

(Go to next page.)
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TROUBLE DIAGNOSIS — Basic inspection

B,

{ oo

SEF864V|

Basic Inspection (Cont’d)

?

® Reconnect throtile position sen-
sor harness connsctor and
closed throttle position switch
harness connector.

® Rev engine (2,000 to 3,000

_rpm) 2 or 3 times under no-foad

and then run engine at idle
speed.

®

v

RESET THROTTLE POSITION SENSOR

iDLE POSITION MEMCRY.

Note: Always warm up engine to nor-
mal operating temperature. If
engine is cool, the throttle posi-
tion sensor idle position memory
will not be reset correctly.

1, Start engine.

2. Warm up engine to normal operating

temperature.
3. Select “CLSD THL POS" in
“DATA MONITOR" mode
(Manual trigger) with CONSULT.

. Stop engine. (Turn ignition

switch “OFF".)

. Turn ignition switch "ON" and

wait at least 5 seconds.

Turn ignition switch “OFF” and

wait at least 5 seconds.

. Aepeat steps 5 and & until
“CLSD THL POS” in “DATA
MONITOR” made with CON-
SULT changes to “ON".

OR

~N o ot oA

Repeat steps 5 and 6, 20 times.

@ 7.
3

CHECK TARGET IDLE SPEED.

NG

4

Read the engine idle speed in
“DATA MONITOR” mode with
CONSULT.

700250 rpm
{in “P” or “N” position)
OR

Check idle speed.
700150 rpm
(in “P” or “N” position)

®

J_OK

ERASE DTC MEMORY.

After this inspection, unnacessary
diagnostic trouble code No. might
be stored or displayed. Erase the
stored memory in ECM and TCM.
Refer to “How to erase DTC” in
“ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION” and A/T sec-
tion ("Self-dlagnosis”, “TROUBLE
DIAGNOSES™).

®

J,OK

INSPECTION END

EC-80

Adjust idle speed. Refer to
EC-34.




TROUBLE DIAGNOSIS — Basic Inspection
Basic Inspection (Cont’d)

[€] THROTTLE POSITION SENSOR IDLE POSITION

ADJUSTMENT

TEMP =%
Note: @

e Never adjust throttle adjust screw (TAS).

20 270 e Do not touch throttle drum when checking “CLSD

\ THL/P SW” signal or “continuity”, doing so may cause s
: an incorrect adjustment. '

N\

@ 1. Warm engine up to normal operating temperature.
0 2. Check FI cam. Refer to procedure [@ . [l
3. Stop engine. '
SEF246F 4. Loosen throttle position sensor fixing bolts.
f@\ 5. Turn ignition switch “ON". LG
| B/ 6. Select “DATA MONITOR” mode with CONSULT.
¥ MONITOR  vr NOFAIL 7. Select “CLSD THL/P SW” from the menu.
CLSD THU/P SW ON 8. Read “CLSD THL/P SW” signal under the following

_ conditions.

e Insert 0.25 mm (0.010 in) feeler gauge between
throttle adjust screw and stopper as shown in the FE
figure and check the following.

e Open throttle valve and then close.

| —<&RD | e “CLSD THL/P SW” signal should remain “OFF” ©l
when the throttle valve is closed. (If signal is

SEFSTIV “ON”, turn throttle position sensor body counter- .

clockwise until the signal switches to “OFF”.) o
D 9. Temporarily tighten sensor body fixing bolts as foliows.

o ot e Gradually move the sensor body clockwise and ..

OFF stop it when “CLSD THL/P SW” signal switches "

from “OFF” to “ON”, then tighten sensor body

fixing bolts. =,

10. Make sure the signal is “ON” when the throttie valve
is closed and “OFF” when it is opened. Repeat it two
or three times. B

| RECORD | 11. Remove 0.25 mm (0.010 in) feeler gauge then insert
SEF122W 0.35 mm (0.014 in} feeler gauge and check the fol-

lowing. Make sure the signal remains "OFF” when

o)
Sa)

the throttie valve is closed. Repeat it two or three

N times.
a ¢ 12. Tighten throttle position sensor. &7
Check that the “CLSD THL/P SW” signal remains
“OFF” while closing throttie valve. If NG, repeat from
< the step 4. B8
¢ mtsmﬁ After this adjustment, go to procedure RESET
{Never adjust) ~ THROTTLE POSITION SENSOR IDLE POSITION
\Y%B MEMORY. BT
i o
AECB50A )
' A
Counter- .
clockwise EL
. G
Clockwise
Throttle
body

AECE51A

EC-81 237
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TROUBLE DIAGNOSIS — Basic Inspection

=

T.8.

S Closed throtile position

switch connector

R — (3 | 5

[Q]

SEF862V

Basic Inspection (Cont’d)

@,

=~

10.

Disconnect closed throttle position sensor harness
connector.

Connect tester probes to the closed throttle position
switch terminals & and (& and check continuity
under the following conditions.

Insert the 0.25 mm (0.010 in) feeler gauge between
the throttle adjust screw and throttle drum as shown
in the figure and check the following.

Open throttle valve then close.

The continuity should not exist while closing the
throttle valve. If the continuity exists, turn throttle
position sensor body counterclockwise until the
continuity does not exist.

Temporarily tighten sensor body fixing boits as follows.
Gradually move the sensor body clockwise and
stop it when the continuity comes to exist, then
tighten sensor body fixing bolts.

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

Remove 0.25 mm (0.010 in) feeler gauge, then insert
0.35 mm (0.014 in} feeler gauge and check the fol-
lowing.

Make sure the continuity does not exist when the
throttle valve is closed. Repeat it two or three times.
Tighten throttle position sensor.

Check that the continuity does not exist while closing
the throttle valve. If NG, repeat from the step 5.
After this adjustment, go to procedure [f] RESET
THROTTLE POSITION SENSOR IDLE POSITION
MEMORY.
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Inspection
Priority Chart
If some DTCs are displayed at the same time, perform inspections one by one based on the following @l
priority chart.
Priority Detecled items (DTC) MA

1 ® PO100 Mass air flow sensor (0102)
® PO110 Intake air temperature sensor (0401) :

® P0115 P0125 Engine coolant temperature sensor (0103) (0908) Ei
® PO120 Throttle position sensor (0403)

® PO180C Tank fuel temperature sensor (0402)
® PO325 Knhock sensor (0304)

® P0340 Camshaft position sensor {0101)

® PO500 Vehicle speed sensor {0104)

® P0605 ECM (0301)

® P1320 Ignition signal {0201)

® P1400 EGRC-solenoid valve (1005)

LG

® P1805 A/T diagnesis communication line (0804} : [5E
& P1706 Park/neutral position (PNP) switch (1003)
2 ® P0105 Absolute pressure sensor {(0803) el

® P0130-P0134 Front heated oxygen sensor (0303-0412)

® P0135 Front heated oxygen sensor heater (0901)

® P0137-P0140 Rear heated oxygen sensor (0510-0707)

® PO141 Rear heated oxygen sensor heater (0902) MT
® P0335, P1336 Crankshaft position sensor (0802), {0905)

® P0443, P1444 EVAP canister purge volume control solenoid valve (1008), (0214)

® P0446, P1446, P1448 EVAP canister vent control valve (0903}, (0215), (0309) AT
® P(450 EVAP control system pressure sensor (0704)

® P0510 Closed throttle position switch (0203)

® PO705-P0725, PO740-P1760 A/T related sensors, solenoid valves and switches (1101-1208), (1108-1206}) [FA
& P1105 MAP/BARO swiich sclenoid valve (1302)

® P1401 EGR temperature sensor (0305}

® P1447 EVAP control system purge flow menitoring (0111)
® P1490, P1491 Vacuum cut valve bypass valve (0801), (0311)

3 ® P0O171, PO172 Fuel injection system function (0115), (0114}
® P0304 - PO300 Misfire (0605 - 0701) BR
® P0400, P1402 EGR function (0302), (0514)
® P0402 EGRC-BPT valve function (03086)
® P0420 Three way catalyst function {(0702) 8T
® P0440, P1440 EVAP control system (SMALL LEAK) (0705}, (0213)
® PO505 IACV-AAC valve (0205)
® POS00 Signal circuit from TCM to ECM RS
® P0731-P0O734, PO744 A/T function {1103 - 1108), (1107)
® P1148 Closed loop control (0307)
BT
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart
The ECM enters fail-safe mode, if any of the following malfunctions is detected due to the open or short
circuit. When the ECM enters the fail-safe mode, the MIL illuminates.
DTC No.

CONSULT ECM*1
GST
PO100 0102 Mass air flow sensor ¢ir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit

Detected items Engine operating condition in fail-safe mode

PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time
ture sensor circuit after turning ignition switch “ON” or “START”.
CONSULT displays the engine coolant temperature decided by ECM.

Condition Engine coolant temperature decided
) (CONSULT dispiay)

éttl:trt as ignition switch is turned ON or 40°C (104°F)

More than approx. 4 minutes after igni- o o
tion ON or Start 80°C (176°F)

40 - 80°C {104 - 176°F)

Except as shown above (Depends on the time)

With the ignition key in the OFF position, cooling fans will operate for 120 sec-
onds when in fail-safe mode.

P0O120 0403 Throttle position sensor Throttle position will be determined based on the injected fuel amount and the
circuit engine speed.
Therefore, acceleration will be poor.

Condition Driving condition

When engine is idling Normal

When accelerating Poor acceleration

Unable to | Unable to |ECM ECM fail-safe activating condition
access access The computing function of the ECM was judged to be malfunctioning.

ECM Diagnostic When the fail-safe system activates (i.e., if the ECM detects a malfunction

Test Mode condition in the CPU of ECM), the MALFUNCTION INDICATOR LAMP on the
] instrument panel lights to warmn 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, and IACV-AAC valve operation are controlled under certain limita-
tions.

ECM fail-safe operation

Engine speed Engine speed will not rise more than 3,000 rpm

Fuel injection Simultaneous multiport fuel injection system

fgnition timing Ignition timing i fixed at the preset valve

Fuel pump relay is “ON" when engine is running and “OFF”

Fuel pump when engine stalls

IACV-AAC valve Full open

Replace ECM, if ECM fail-safe condition is confirmed.

*1: In Diagnostic Test Mode Hl (Self-diagnostic results)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T @l
z 5
_— o] I
e E l _
: = [m
&) o y El8|=|0 MA
x o i - = o
W B RE Cle (g%
= 2182 Sld | 2|a|d
SYSTEM < [ [ [ E @ § o _ B
— Basic sngine control system n 81219 |,18 O F | & | @& | Reference page
o o | zl2|zlz(E|E|5i8]3
= [inl (= - 5 (@] T E w =
cl|lal2|=l¥%|zlz|E|R S|=]o
<! d|a|5| 218|515 {5/2{2|8d(g LG
ElZ=|2|0l92]3 clx| @ w
elelglz|elag|ald El2IYy o
(o3 B = O~ o e N B I B B T O I
S|Z2/2(x(S(21/5|gls(z|2lg(d
dlalE|X|E 4
e8|l |l0|s |25 |H|o]|C l:
T|Ga|E(5 |3 || |ala|B3la|d|&
Warranty symptom code AA | AB |AC |AD | AE [ AF |AG | AH | AJ | AK{ AL | AM [ HA
Fue! Fusl pump circuit 1 1 21312 2] 2 3 2 |EC-439 FE
Fuel pressure regulator systam 3 3 4 4 4 4 4 | 4 4 4 EC-32
Injector circuit 1 1 2| 3|2 2| 2 2 EC-433
Evaporative emission system 3| 314 | 4! 4| 4]a]44]4 4 EC-20 L
Air Positive crankcase ventilation system 3 (3|4 4|44 4|44 4 11 EC-30
Incorrect idle speed adjustmant 3 3 1 1 1 1 1 EC-77
JACV-AAC valve circuit 1 1 2|3 |3j2]2]|2]2 2 2 |EC-307
IACV-FICD solenoid valve circuit 2 2 3 3 3 3 3 3 3 3 EC-448 MT
Igniticn Incorract ignition tirning adjustment 3 3 1 L 1 1 1 1 EC-77
Ignition circuit i 1 t 2 2 2 2 2 2 EC-335
EGR EGRC-solenoid valve circuit 2 2({3 3 3 EC-347 AT
EGR system 2 1 2 3 3 3 2 2 3 3 EC-256
Main power supply and ground circuit 212 3131|313 313 2 3 2 jEC-102
Air conditioner circuit 2|2 (33 !3|3|3|3]|3s3 3 2 | HA section EA

1 - & The numbers refer to the order of inspection. {continued on next page)

BR

ST

RS

BT
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TROUBLE DIAGNOSIS — Geneéral Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
z o
—_ o T
£ = W
; - o i
S o u eElél-|¢
= o s < = o o
[17] L) = O o o =t <L
- =5 0 1] wl = |~ I
AEIEE AEEHEAE
SYSTEM e ol - 212la|3|=
-- Engine control system E _ g 5|18 | w g e = 5 | 2 | & | Reference page
x clw|S|alE|lz|z|u|S18|5
= i =] 15| C T 'E ] g
Tl a2 | 2|%|= =g = S| =z |2
2| d|2 | 5|20 5 < Z|2|o|=
Eilx |3 ol a c (¥ | @ W
wiel|Z2lQlF Slalg|[T|eElw|(w|o
w|9]= o= < { = [ =
o El€|luw]|R 5121w (5 |&|E
zlwlg|s|o0|l2z|olElz|8|8|5
gl Z2|lE|E| = (€ |2 2| |w;iuw w
Li2|le|s|2|8|3|2|3|8/8]¢g|k
TG | |3|T|E|D|a|o|0|Hi|o
Warranty symptom code AA | AB | AC|AD | AE | AF |AG |AH | AJ | AK | AL | AM | HA
Engine Camshaft position sensor circuit 2] 2 3 313 313 3 EC-248
contral .| Mass air flow sensor circuit 1 1 2 2 2 2 2 2 EC-107
Front heated oxygen sensor circuit 1 2 3 2 2 2 2 EC-152, 158
Engine coolant temperature sensor circuit | 1 1 2 3 2 3 2 2 3 2 EC-130, 147
Throttle position sensor circuit 1 2 2 2 2 2 2 2 EC-135
Incorrect throttle position sensor adjust- 3 1 1 1 i . 1 1 EC-77
ment
Vehicle speed sensor circuit 2 3 3 3 EC-302
Knock sensor circuit 2 3 EC-238
ECM ) 2 2 3 3 3 3 3 3 3 3 3 EC-322, 84
Start signal circuit 2 EC-436
Park/neutral position (PNP) switch circuit 3 3 3 3 3 EC-416
Powar steering oil pressure switch circuit 2 3 3 EC-444

1 - 8: The numbers refer to the order of inspection. {continued on next page)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM

— Engine mechanical & other

SYMPTOM

5| ENGINE STALL

ﬁ LACK OF POWER/PQOR ACCELERATION
IDLING VIBRATION

B | HESITATION/SURGING/FLAT SPOT
& | SPARK KNOCK/DETONATION

& | HIGH IDLEAOW IDLE
B| ROUGH IDLEHUNTING

F [ SLOW/NO RETURN TO IDLE

§ CVERHEATS/WATER TEMPERATURE HIGH

£| EXCESSIVE FUEL CONSUMPTION

:'é EXCESSIVE OIL CONSUMPTION

5= | BATTERY DEAD (UNDER CHARGE)

Warranty symptom code

»
I

Reference page

Fuel

Fuel tank

Fuel piping

=l § HARD/NQ START/RESTART (EXCP. HA)

[5.]
th
o
th
4]

42}

Vapor lock

Valve deposit

Poor fuel (Heavy weight gasocline, 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 manifald/
Collector/Gasket

FE section

FE section

Cranking

Battery

Alternator circuit

[y

Starter circuit

Flywheel/Drive plate

Park/neutral position (PNP} switch

EL section

EM section

AT section

Engine

Cylinder head

Cylinder head gasket

n | w

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

FE section

Luhbrication

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

Qil level (Low)/Filthy oil

Cooling

Radiator/Hose/Radiator filler ca

Thermostat :

Water pump

Water gallery

Cooling fan

Coolant level (low)/Contaminated coolant

MA, EM, LC
section

LC section

EC section
MA section

1 - & The numbers refer to the order of inspeaction.

EC-87

EM

LC

CL

MT

BR

ST

HA
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode

Remarks:
® Specification data are reference values.
® 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 compenents signals/values/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the moniter may show the specification
data in spite of the ignition timing not being adjusted 1o the specification data. This IGN TIMING meonitors the data cal-
culated by the ECM according to the signals input from the camshaft position sensor and other ignition timing related

sensors.
® |f the realtime diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air

244

flow sensor, first check to see if the fuel pump control circuit is normal,

MONITOR ITEM CONDITION SPECIFICATION
' ® Tachometer: Connect Almost the same speed as the CON-
CMPS-RPM (REF) | Run engine and compare tachometer indication with the CONSULT value. SULT value.
® Engine: After warming up Idle 10-1.7V
® Ajr conditioner switch: “OFF” -
MAS AIR/FL SE ® Shift lever: “N”
® No-lead 2,500 pm 18-24V
COOLAN TEMP/S | ® Engine: After warming up More than 70°C (158°F)
FR 02 SENSCR 0 - 0.3V & Approx. 0.6 - 1.0V
® Engine: After warming up Maintaining engine speed at 2,000 rpm | LEAN < RICH
FR 02 MNTR Changes mora than 5 times
during 10 seconds.
RR 02 SENSOR : - P 0-0.3V & Approx. 0.6 - 1.0V
® Engine: After warming up Rewving engine from idie up to 3,000
RR 02 MNTR rpm quickly LEAN © RICH
® Turn drive whesls and compare speadometer indication with the CONSULT Almost the same speed as
VHCL SPEED SE value _ the CONSULT value
BATTERY VOLT ® [gnition switch: ON (Engine stopped) 11 - 14V
- o Throttle valve: fully closed 03-0.7V
THRTL FOS SEN L4 IgEnltl_cm svlwtch. ON ¥
(Engine stopped) Throttle valve: fully ocpened Approx. 4.0V
EGR TEMP SEN @® Engine: After warming up Less than 4.5V
START SIGNAL @® |gnition switch: ON — START — ON OFF - ON — OFF
@& Engine: After warming up Throttla valve: Idle position ON
CLSD THL/P SW ® |gnition switch; ON
{Engine stopped) Throttle valve: Slightly open OFF
® Engine: Afler warming up Throttle valve: Idle position ON
CLSD THL POS ® |gnition switch: ON
(Engine stopped) Throttle valve: Slightly open OFF
. Air conditioner switch: “OFF” OFF
Engine: After warming up, idle the
AIR GOND SIG engine Air conditioner switch: “ON" ON
(Compressor operates.)
Shift lever: “P" or “N” ON
P/N POS| SW ® [gnition switch: ON
Except above OFF
) ] ] Steering wheel in neutral position OFF
PW/ST SIGNAL L] eE':g::: After warming up, idle the (forward direction)
The steering wheel is fully turned ON
Rear window defogger is operating. ON
LOAD SIGNAL ® |gnition switch: ON
_ Rear window defogger is not operating. | OFF
® |gnition switch: ON Below 23.5°C (74°F) OFF
AMB TEMP SW ® Compare ambient temperature with
the following: Above 23.5°G (74°F) ON
® Air conditioner high pressure side: Increasing to 1,422 - 1,618 kPa (14.5 - 165 ON
A/C PRESS SW kg/cmz, 206 - 235 psi)
@ Ajr conditicner high pressure side: Except above OFF
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATICN
IGNITION Sw ® |gnition switch: ON — OFF — ON ON — OFF — ON
® Engine: Alter warming up
Idie 2.5 - 3.3 msec
® Air conditioner switch; “OFF” )
INJ PULSE ® Shit lever: “N”
® No-load ' 2,000 rpm 2.4 - 3.2 msec
ldle 0.6 - 1.0 msec
B/FUEL SCHDL ditto
2,000 pm 0.7 - 1.1 msec
Idie Approx. 12° BTDC
IGN TIMING ditto
2,060 rpm Mare than 25° BTDC
Idle Approx, 20%
IACV-AACHY ditto
2,000 pm -—
) ) Idle 0%
® Engine: After warming up - - - —
PURG VOL GV ® Air conditioner switch “OFF” Vehicle running (Shift isver ™17}
® No-load 2,0(?0 rpm {90 seconds after starting —_
engine)
A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm [ 54 - 155%
EVAP SYS PRES ® [gnition switch; ON Approx. 3.4V
AlIR COND RLY & Ajr conditioner switch: OFF — ON OFF - ON
® Ignition switch is turned to ON {Operates for 5 seconds) ON
FUEL PUMP RLY ® Engine running and cranking
Except as shown above QFF
Engine coolant temperature is 94°C OFF
{201°F} or less.
} ® Engine: Idling, after warming up - -
COOLING FAN ® Air conditioner switch “OFF” Engine coolant temperature is between |
: 95°C (203°F) and 104°C (219°F).
® Vehicle speed
Engine coolant temperature is 85°C Hi
(203°F) or more.
® Engine; After warming up Idle OFF {CUT)
® Air conditioner switch: “OFF”
EGRC soLV ® Shift lever: “N” Engine speed: Rewing from 150010 | o ot oy
® No-load 4,000 rpr quickly
VENT CONT/V ® [gnition switch: ON OFF
® Engine speed: Idle ON
FR ©2 HEATER
® Engine speed: Above 3,600 rpm OFF
® Engine speed: Idle [After driving 2 minutes at 70 km/h (43 mph) or more] ON
RR 02 HEATER @ Engine speed: Above 3,000 rpm OFF
® |gnition switch: ON (Engine stopped)
VC/V BYPASS/V ® Ignition switch: ON OFF
® Engine: After warming up
X . o " Idle Approx. 19%
CALLD VALUE L4 Alrlcondltsogec'swnch. OFF
® Shift lever: “N
2,500 rpm Approx. 18%

® No-load

® |gnition switch: ON

Throttle valve: fully closed

0.0%

ABSCL TH-P/S )
(Engine stopped) Throtlle valve: fully opened Approx. 80%
® Engine: After warming up \dle Approx. 3.24 gvs
& A it S 6 3 -
MASS AIRFLOW | g AT condiioner swich: OFF
® No-load 2,500 pm Approx. 12.2 gm/s
® For 5 seconds after tuming ignition switch “ON” BARO
® For 5 seconds after starting engine
MAP/BARQ SW/V - -
® Engine idling (For 5 minules after starling engine} MAP
® More than 5 seconds after starting engine
® |gnition switch: ON
ABSOL PRES/SE ® Engine: For 5 seconds after starting engine Approx. 4.4V
® Engine: More than 5 saconds after starting engine (after warming up) Approx. 1.2V

EC-89
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data

Monitor Mode

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

{(Select "HI SPEED” in “DATA MONITOR” with CONSULT.)
THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW

Below is the data for “THRTL POS SEN”, “ABSOL TH-P/S” and “CLSD THL/P SW” when depressing

the accelerator pedal with the ignition switch “ON".

The signal of “THRTL POS SEN" and “ABSOL TH-P/S” shouid rise gradually without any intermittent drop

or rise after "CLSD THL/P SW” is changed from “ON” to “OFF”.

CLSD THL/P SW -00"09  ABSOL THeP/S -00"09 THRTL POS SEN -00"09
10:22 +02"89 10:22 % +02"69 10:22 x0.1V +02"6%
8] !'-'F O. N . Q 2.5 5.0 7.5 1 00_ 0 1‘.3 2L6 3.8 51"
Ful » < T 1
Release ~ | ¢ Tt T
'-% -g
Full i |
Depress i i
! |
1 ! sErFossP

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR O2 SEN, FR 02 SEN, INJ

PULSE

Below is the data for “"CMPS‘RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SEN", “FR
02 SEN” and “INJ PULSE” when revving engine quickly up to 4,800 rpm under no load after warming

up engine to normal operating temperature.
Each value is for reference, the exact value may vary.

00"06
+04"67
48 64
J

(REF)
x100rpm
32
1
’0

16
1
¢

CMPS-RPM
08:25

-00706
b1

+04"67

38

x0.1V
26
1

13
1

MAS AIR/FL SE

09:25
0

« “CMPS*RPM{REFY" should incraase gradually
while depressing the accelerator pedal and
should decrease gradually after releasing
the pedal without any intermittent drop or rise.

« “MAS AIR/FL SE” should increase when
depressing the accelerator pedatl and should
decrease at the moment "THRTL POS SEN" is
closed (accelerator pedal is released).

SEF059P
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—00"06

THRTL POS SEN

08:25

—£0"06

BR 02 SENSOR

-00"06

FR 02 SENSOR

09:25

-00"06

INJ PULSE

09:25

+04"57

x0.1V

+04"67

x0.01V

+04"67 09:25

x0.01V

+04"67

MSEC

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

« “THRTL POS SEN" should increase while
deprassing the accelerator pedal and should
decrease while releasing it.

128
]

64
i

256

192
1

128
1

64
[

P

......

EC-H

* “RR Q2 SENSCR" may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the padal.

« “FR 02 SENSOR™ may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.

+ “INJ PULSE" should increase when depressing
the accelerator pedal and should decrease
when the pedal is released.

SEF417R

MA

EM

LG

FE

eL

T

FA

BR

8T

BT

A

EL
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TROUBLE DIAGNOSIS — General Description

View with instrument lower cover RH removed

Glove box

ECM harness
protector SEF481U

ECM harness protector
. AEC913

/ o
Thin wire Tester probe

SEF3671

ECM Terminals and Reference Value

PREPARATION
1. ECM is located behind the instrument lower cover. For this
inspection:

¢ Remove instrument lower cover.

2. Remove ECM harness protector.

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

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

ECM HARNESS CONNECTOR TERMINAL LAYOUT

ho1hoz2hoa| fodhosios
Hozhosfios] nioft11fi12
113[114{115| [116[117118

l7la8l6263]64165]
i51/52] |66l67]68l69|

o0l41] [53[54[55 @
ala5[aels57]5859]60)

SEF064P
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

ECM INSPECTION TABLE
Specification data are reference values and are measured bstween each terminal and @ (ECM ground).

TER- @&l
WIRE DATA
MI\III\éAL COLOR ITEM CONDITION (DC Voltage)
WA
0.3 - 0.5V
M
— - . 4 ). EM
[Engme is runmng.] {Warm-up condition) 2| ko ¥ o o
idle speed Ll
rIvrroore L@
——— -
T20msT T
1 wR lgnition signal ' SEF18ET
0.7 -1.0V
[Engine is running.] FE
L Engine speed is 2,000 rpm
Gk
“SEF1a7T
M
]Engine is running.| (Warm-up condition) AT
Idle speed
FA
it T SEF188T
2 OR/B Ignition check RA
|[Engine is running.| BR
Engine speed is 2,000 rpm.
* 20ms’; S ST
SEF18gT
RS
{Engine is running.| (Warm-up condition) BT
Idle speed
e RIA
3 L/OR Tachomsater SEF190T
EL
Engine is running.
[Eng 9] oK
Engine speed is 2,000 rpm
20ms T
TSEF191T
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

DATA

TER-
WIRE
MI\III\(IDAL COLOR ITEM CONDITION (DC Voltage)
[Engine is running.|
[lgniion switch “OFF”| 0- 1V
For a few seconds after turning ignition switch
4 W/G ECCS relay {Self-shutoff) “QFF”
/Ignition switch "OFF" |
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
EVAP canister purge vol- |Engine is runnjng_| BATTERY VOLTAGE
5 L ume control solenoid i
valve Idle speed (11 - 14V)
[Ignition switch “"ON"
7 PU AT check signal 0-4.0v
[Engine is running—.| :
[ignition switch “ON”|
For 5 seconds after turning ignition switch 0-1V
“ON!! .
8 B/P Fuel pump relay [Engine is running.J
|Igniti0n switch “ON"
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 1aV)
switch “ON”
o |gym | Airconditioner triple-pres- ITgnition swich “ON".] Approximately 6 - 10V
sure switch
[Engine is running.|
10 B ECM ground Engine ground
Idle speed
[Engine is running | BATTERY VOLTAGE
Cooling fan is not operating. (11 - 14V)
13 LG Cooling fan relay {High)
[Engine is running. |
0- 04V
Cooling fan (High) is operating.
|Engine is running.] BATTERY VOLTAGE
Cooling fan is not operating. {11 - 14v)
14 LG/R Cooling fan relay (Low)
[Engine is running |
|_ 0-03v
Cooling fan {Low) is operating.
]Engine is running.|
Approximately OV
Both A/C switch and blower switch are "ON™
15 RY Air conditioner relay p— -
|Eng|ne 18 runnlng.] BATTERY VOLTAGE
AIC switch is “OFF” (11-14V)
[Ignition switch "ON"} Approximately 0.1V
18 OR/L Malfunction indicator lamp ‘Engine is running.] BATTERY VOLTAGE
{11-14v)

Idle speed

*: Any mode except “OFF”, ambient air temperature above 10°C (50°F).
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont d)

TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (PC Voltage) @l
f Engine is running.{
19 B ECM ground I__ Engine ground
' _ Idle speed (A
|Ignition switch "0N"| Approximately OV
20 | BY Start signal . _ ' BATTERY VOLTAGE EM
]Tgnmon switch “START | (11 - 1aV)
[Engine is running. | _ LE
Both air conditioner switch and blower switch | APProximately OV
21 | L/OR | Air conditioner switch are "ON” (Compressor operates)
[Engine is running.[ BATTERY VOLTAGE
Air conditioner switch is “OFF” (11 - 14v) FE
lignition switch “ON”J
l_ . Approximately 0V
Park/meutral position Gear position Is *N" or *P 8L
22 G/OR )
(PNP) switch [ignition switch “ON”]
Approximaltely 5V
Except the above gear position M
[igniticn switch “ON”] (Warm-up condition)
03-07V
_ Accelerator pedal fully released AT
23 Y Throttle position sensor
[lgnition switch "ON”
Approximately 4V
Accelerator pedal fully depressed FA
|Ignition switch “ON"
. RA
24 Y/B AT signal No. 1 |Engine s running.| 6 -8V
Idle speed
‘ Engine is running. |
—l_ Approximately 0V
; ; ~ Steering wheel is fully being turned
o5 LG/B Power s‘teerlng oil pres &T
sure switch [Engine is running.|
| Approximately 5V
Steering wheel is not being turned : BS
4 -7V
v
[Engine is running.| (10)’_;' N BT
26 PU/R Vehicle speed sensor Lift up the vehicle. 5fb
In 2nd gear position a
40 kmvh (25 MPH) HA
T SEFB42U
EL
Ignition switch “ON" (Warm-up condition) BATTERY VOLTAGE
11 - 14V
- v Throttle position switch Accelerator pedal fully released ( ) 1B
{Closed position) [I gnition switch “ON”|
Approximately OV
Accelerator pedal depressed
EC-95 251



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
M:JT\CI)AL COLOR ITEM CONDITION (DC Voltage)
. Approximately 0 - 4.8V
28 R/Y Isr;t::;alr temperature [Engine is running.| Quiput voltage varies with
intake air temperature.
[Ignition switch “ON"]|
29 | v/G AT signal No. 2 |Engine is running. | 6-8v
ldle speed
30 Y/R AT signal No. 3 |lgnition switch "ON" ov
[lgnition switch “ON”} (Warm-up condition)
Approximately 0.4V
s | ay Throttle position sensor Accelerator pedal fully released
signal [fgrition switch “ON"|
|_ Approximately 4V
Accelerglor pedal fully depressed
Engine is running.
ov
i i die speed
37 v/G Arr]blent air temperature
switch [Engine is running.] [Ambient air temperature is 20°C
L_ (68°F)] Approximately 8V
Idle speed
fIgnition switch "OFF”| ov
38 R Ignition switch _ _ BATTERY VOLTAGE
[Ignition switch “ON"| (1 - 14V)
LEngine is runningj
39 B ECM ground Engine ground
Idle speed
0.1-05V
(V} Loon oD
[Engine is running.| (Warm-up condition) 150 ooy
40 Y
Idle speed o
Camshaft position senser SEF199T
(Reference signal)
[Engine is running.|
44 L

—L Engine speed is 2,000 rpm.

SEF200T

252

EC-96



TROUBLE DIAGNOSIS — General Descri_ption

ECM Terminals and Reference Value (Cont’d)‘

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
Approximately 2.5V
(V) Do
(Warm-up conditfon) 150 R
ldle speed 0
41 BAW Cam.slhaft posnmn sensor SEF195T
{Position signal} Approximately 2.3 - 2.5V
M
E— - 1000 L
[Engine is runnlng.| Pl R
Engine speed is 2,000 rpm. 0
T SEF106T
__ . Engine ground
15 B ECM around [Engine is running. | {Probe this terminal with
g Idie speed © tester probe when
measuring.)
0 - Approximately 1.0V
(V) ————
'Engine is running. | F
Front heated oxygen sen- 1 b n
48 W sor After warming up to normal operating tempera- | 4 '
ture and engine speed is 2,000 rpm R
H'.13."E .......
T SEF201T
|Engine is running.| (Warm-up condition)
1.2-15V
Idle speed
47 BR Mass air flow sensor '
|Engine is running.| {(Warm-up condition)}
1.9 - 2.3V
Engine speed is 2,500 rpm
i Engine fs running. | (Warm-up condition)
48 B/R Mass air flow sensor r | Approximately OV
ground ldle speed
49 R Sensors’ power supply fignition switch "ON” Approximately 5V
(Warm-up condition)
50 B Sensors’ ground Approximately OV
ldle speed
Approximately 0 - 4.8V
Engine coolant tempera- — - Cutput voltage varies with
51 BR/Y ture sensor |Eng|ne s runnlng.] engine coolant tempera-
ture.
|Engine is runnirﬂ
52 | w Rear heated oxygen sen- After warming up to normal operating tempera- | o . Approximately 1.0V

sar

ture and revving engine from idle to 3,000 rpm
quickly

EC-97
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’'d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
Approximately 0.5V
[_Engine is running. | (Warm-up condition}
Idle speed
53 BR Crankshaft position sensor SEFB43U
{OBD) Approximately OV
e
4 S I R
[Engine is running.| 2}
0 - -
—I; Engine speed is 2,000 rpm
SEF644U
Engine is running.
54 w Knock sensor Approximately 2.5V
— |dle speed
|Ignition switch “ON”|
Approximately OV
&5 UR Rear window defogger Rear window defogger is "OFF”.
relay llgnition switch “ON"I BATTERY VOLTAGE
Rear window defogger is “ON”. (11 - 14V)
56 W/R
Power supply for ECM |Ignition switch “ON”[ BATTERY VOLTAGE
61 W/R {11 - 14V)
; Engine is running.
58 UB gata link connector for f | 0.2 - 14v
ST Idle speed (GST is disconnected}
[Ilgnition switch "ON”|
Approximately OV
Blower fan switch is "ON”
59 LG/R Blower fan switch
|Ignition switch “ON” BATTERY VOLTAGE
Blower fan switch is “OFF” (11 -14v)
LLighting switch "ON”} B{?TT:ER(Y VOLTAGE
60 | BR Headlamp switch (11 - 14V}
[Lighfing swiich “OFF”] Approximatety OV
{Engine is running. | {Warm-up condition)
Less than 4.5V
Idle speed
62 LY EGR temperature sensor
[Engine s running.| (Warm-up condition)
0-15V
EGR system is operating
Approximately 0 - 4.8V
63 LG/R Tank fuel temperature [Engine is running.| Qutput vollage varies with

sensor

fuel temperature.
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’ d)

TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR {DC Voltage) al
64 | G/B [Engine Ts running.] 0-14v
Data link connector for
65 1GYL | ~onsuLT 'L \die speed (CONSULT is connected and 8-9v MA
68 G/W turned on.) 0-av
[Ignition switch “ON" EM
Engine is not running.
Approximately 4.3V
[Engine is running. | LE
1] W Absolute pressure sensor L_
Far 5 seconds after starting engine.
[Engine is running.| (Warm-up condition)
Approximateiy 1.3V
idle speed (5 seconds after starting engine)
67 W EVAP control system [Ignition switch "ON"] Approximately 3.4V FE
pressure sensor
[Ignition switch “ON"
GL
For 5 seconds after turning ignition switch
“ON" BATTERY VOLTAGE
{11 - 14v)
|Engine is runningﬂ BT
5 GV/R MAP/BARO switch sole- |— For 5 seconds after starting engine
noid valve [Tgnition switch "ON”] Al
More than 5 seconds after turning ignition
switch “ON” Approximately OV FA
|Engine is running.|
More than 5 seconds after stariing engine =N
70 WL Power supply (Back-up) ]Ignition switch “OFF”| ﬁ?ﬁfﬁ; VOLTAGE
: BR
Approximately 12V
v
— - . 10} - ST
[Enging is running.| (Warm-up condition) 5
Idle speed of
RS
SEF645U
101 | SB IAGV-AAC valve BT
|Engine is running.J (Warm-up condition} HA
L Engine speed is 2,000 rpm
EL
SEF646U
([
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL
e COLOR ITEM CONDITION (DC Voltage)
BATTERY VOILTAGE
(11 - 14v)
102 R/B Injector No. 1
|Engine is runningj {Warm-up condition)
ldie speed
104 G/B Injector No. 3
..................................................................................... pe
(11 - 14V)
107 Y/B Injector No. 2
4 e pe e e—
|Engine is runningﬂ (Warm-up condition) T S P T S
200 e
Engine speed is 2,000 rpm Y O | J
109 L/B Injector No. 4
T SEF205T
|Engine is running.| (Warm-up condr'tion) BATTERY VOLTAGE
103 P EGRC-solencid val Idle Speed -
-solenocid valve
‘Engine is running.‘ (Warm-up condition)
0-07V
Revving engine from idle to 3,000 rpm quickly
[Engine is running.J
108 B ECM ground ‘_ Engine ground
Idle speed
EVAP canister vent con- - el BATTERY VOLTAGE
108 | PU rol valve |Ign|t|on switch “ON J (11 - 14V}
|Engine is running.|
Idle speed [After driving 2 minutes at 70 km/h | APProximately 0.4V
(43 mph) or mare]
110 RIY sRciaI:;e?tztrEd oxygen sen- anition switch “ON’ﬂ
Engine stopped BATTERY VOLTAGE
[Engine is running. | (11 - 14V)
Engine speed is above 3,000 rpm
}Engine is running.,
112 B ECM ground |_ Engine ground
ldle speed
Engine is running.
113 WIL Current return ' , ﬁ?ﬁi@; VOLTAGE
Idle speed )
[Engine is running.|
: _ . Approximately 0.4V
115 OR Front heated oxygen sen- Eng|ne Speed 15 be'ow 3,600 rpm
sor heater [Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,600 rpm {11 - 14V)
17 PU/R Vacuum cut valve bypass ’ TgRRiGn Gwich "ON”| BATTERY VOLTAGE
valve (11 - 14V)
\Engine is rurming.]
118 B ECM ground L Engine ground
ldle speed
EC-100



TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Intermittent incidents (I/) may occur. In many cases, the problem resolves itself (the part or circuit func-
tion returns to normal without intervention). It is important to realize that the symptoms described in the
customer’s complaint often do not recur on DTC (1st trip) visits. Realize also that the most frequent cause
of I/l 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

Description

may not indicate the specific problem area.

Common I/l Report Situations

STEP in Work Flow

Situation

The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “0” or "1f".

The symptom described by the customer does not recur.

v

(1st trip) DTC data does not appear during the DTC CONFIRMATION PROCEDURE.

Vi

The TROUBLE DIAGNOSIS for PXXXX does not indicate the problem area.

Diagnostic Procedure

Erase (1st trip) DTCs. Refer to “HOW TO ERASE EMISSION-RELATED INFORMATION” (EC-50).

y

Check ground terminals. Refer to “Circuit Inspection”, “GROUND INSPECTION" (G! section).

Perform “Incident Simulation Tests” (Gl section).

h 4

Check connector terminals. Refer to “How to Check Enlarged Contact Spring of Terminal” (Gl section).

EC-101
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01
IGNITION SWITCH
ON or START BATTERY _
1 l— mmmm : Detectable line for DTC
- FUSE Refer to “EiL.-POWER". = . Non-deteciable line for DTG
g 104 | BLOCK g
36
8K WL -
s e &
: o
WL
V\i/L
B — WL WL
.M 3
KX, 1 7
F26 6 ECCS
R RELAY
¢
!
(L=} Ee])

I To
®- WA = EC-CMPS

EC-MAFS
R WL WL

EC-PGC/YV

WG WR  WR
[zl [ (ol I [e]l o7
IGNSW CATN  BATT SSOFF VB VB EE%‘?:S
ONTROL
MODLUILE)
GND-C  GND-C GND-I  GND-l GND-E GND-E  GND-E
R Gl (el [ [mod) [
B B B B B B B
1 I n [ ] [ ] I
I—-. ® e ?
i —
B B B B
o @
L =+
2
Refer to last page {Foldout page).
KKK ax5K]ei7K] (M25) (ve) ., (E8d
Kok okl iantiklier] BR
]
BEARYHRARGE :
1234 skA6 718 s l1cl(mse) |2
npzjafiselir]e] w 5]

101]102(103] [104[105}106
107]108{109] [110]111[112
113[114{115] |16 117{118

AEC357A
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MlllI\CI)AL COLOR ITEM CONDITION (DC Voltage)
IEngine is running.|
[Ignition switch "OFF”| 0-1V
For a few seconds after turning ignition switch
4 W/G ECCS relay (Sel-shutoff) “OFF"
’lgnition switch “OFF”)
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “"OFF”
|Engine is running.‘
10 B ECM ground Engine ground
Idle speed
|Engine is running. |
19 B ECM ground |_ Engine ground
Idle speed
[ignition switch “OFF”] ov
38 R Ignition switch BATTERY VOLTAGE
[Ignition switch “ON"| (11 - 14V)
|Engine is running.‘
39 B ECM ground '__ Engine ground
Idie speed
IE o _ | Engine ground
ngine s running. {Probe this terminal with
43 B ECM ground
9 Idle speed © tester probe when
measuring.)
56 W/R
Power supply for ECM [ Ignition switch “ON"‘ BATTERY VOLTAGE
70 WL Power supply (Back-up) [ lgnition switch “OFF”I 3):“-]—?:\?; VOLTAGE
[Engine is running.|
106 B ECM ground Engine ground
Idle speed
[Engine is running. |
112 B ECM ground Engine ground
[dle speed
Engine is running.
113 W/L Current return | j BATTERY VOLTAGE
Idle speed (11 -14v)
_ |Engine is running.,
118 B ECM ground £ngine ground

Idle speed

EC-103
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

r — CONNECT
[ _ecn[of connEcToR]| % &
38

L
B

DISCONNECT
[C_Ecm__[o|connecTor]| . Eé}

10,19, 39, 43,106,112, 118

SEFQB5P

le o

(&

AEC496

—
I View with instrument lower cover RH removed

2

ECM with ECCS relay

Main Power Supply and Ground Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

SEF650U
Tl S /A
A€
123”
5]
l !
- SEF227U

&D MISCONNECT
A€

B

DISCONNECT
A €

IL__EcM__[o[connecToR]|
4

[z
!'L.J

7]

()

2. Check harness continuity between ECM
terminal and terminal .
Continuity should exist.

If QK, check harness for short to
ground and short to power.

lOK

Go to "TROUBLE DIAGNOSIS FOR
NON-DETECTABLE ITEM (injector)”,
EC-433.

AEC492

v OK

(Go to next page.)

EC-104

Start engine. "5 | Go to “CHECK POWER
is engine running? SUPPLY-IlI” on next page.
No '
h 4
CHECK POWER SUPPLY-I. NG, Check the following.
1. Turn ignition switch “ON". ® 10A fuse
2. Check voltage between ECM terminal ® Harness connectors
and ground with CONSULT or .
tester. ® Harness for open or
Voltage: Battery voltage short between ECM and
fuse
OK If NG, repair harness or
connectors.
B 4
CHECK GROUND CIRCUIT-I. NG# Repalir hamess or connec-
1. Tum ignition switch “OFF". tors.
2. Disconnect ECM harness connector.
3. Check hamess continuity between ECM
terminalg 19, (9, 89, @, Goo),
, and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short 1o power.
CK
k4
CHECK POWER SUPPLY-II. NG.; Check the following.
1. Disconnect ECM relay. ® 10A fuse
2. Turn ignition switch “ON”. ® Harness connectors
3. Check voltage between terminals @ .
@ and ground with CONSULT or ® Hamess connectors
tester. .
Voltage: Battery voltage ® Harness for open or
short between ECM
oK relay and battery
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
D] v "
CHECK OUTPUT SIGNAL CIRCUIT. Gr Repair harness or connec-
1. Turn ignition switch “OFF”. tors.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
r— @ CONMNECT
[_Ecn_ |of connecTor]| E & ®
70113 l
"
CHECK POWER SUPPLY-II .| Check the following.
M Check voltage between ECM terminals "| ® Harness connectors
@ @9, 13 and ground with CONSULT or €20.
Eﬂ) tester. ® Harness connectors
Voltage: Battery voltage ,
SEF086P OK ® Harness for open or
shon between ECM and
CONNECT fuse
| IBI CDNNECTOR” . i NG, repair harness or
connectors.
y
o4 [ CHECK POWER SUPPLY-IV. OK | Goto M “CHECK
B 1. Turn ignition switch “ON” and then "| GROUND CIRCUIT-II" on
“QFF". next page.
. 2. Check voltage between ECM terminals
= @, and ground with CONSULT or
SEFDG7P tester.
Voltage: Case-1: Battery voltage does
After turning ignition switch “OFF”, not exist.
%’Ej @Eﬁ oy battery voltage will exist for a few Case-2: Battery voltage exists
HS. TS. Eﬁ} seconds, then drop to approximately for more than a few
= \'
ECM |0 CONNECTOR i 3 0 ov. seconds.
Ges61 5] NG
™ Case-2 .| Goto B “CHECK ECCS
Case-1 | RELAY” on next page.
SEF228U| v
CHECK HARNESS CONTINUITY NG_ Repair harness or connec-
H \hew with instrument lower cover RH removed BETWEEN ECCS RELAY AND ECM. "] tors.
1. Disconnect ECM harness connector.
2. Disconnect ECCS relay.
3. Check harness continuity between ECM
terminals , and relay terminal
Continuity should exist.
If OK, check harness for short to
ground and short to power.
ECM with ECCS relay OK
' SEF650U
v
CHECK VOLTAGE BETWEEN ECCS NG | Check the following.
Noe) DECgEeT @ RELAY AND GROUND. "| ® Hamess for open or
T.8. Eé} @@ Check voltage between relay terminals short between ECCS
= (@, (@ and ground with CONSULT or relay and 10A fuse
EX1] tester. If NG, repair harmess or
51 Voltage: Battery voltage connectors.
+OK
R (Go to next page.)
SEF227U

EC-105
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
(Cont’d)

] — DisconwseT
"He A&

[[__Ecm__[o[connecTor]] 3]

2]
4 A Il

CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Repair harness or connec-

(‘E@I Check harness continuity between ECM tors.
J

terminal (@) and relay terminal (2).
Continuity should exist.

aecaoz| | If OK, check harness for short to ground
and short to power.

€ & A€ oK

o]

ECM__ |O| CONNECTOR Y a
113 [2Dx1] CHECK ECCS RELAY TO ECM. ' N .| Repair harmess or connec-

Check continuity between ECM terminal " tors.

fn

and ECCS relay terminals (1) and
3.

Continuity should exist. :
If OK, check harness for short to ground and
short to power.

)

®

SEF223U

OK

—— v

O O NG

CHECK ECCS RELAY. Replace ECCS relay.

1. Apply 12V direct current between relay
s | terminals @ and @
‘ 2. Check continuily between relay termi-

[2 1 ] nals @) and (5).
3 12v (@ - @) applied:

Continuity exists.
No voltage applied:

No continuity

SEFG23M

DISCONNECT
[ Ecm _[o]connecToR]| . E@

10,19, 39, 43, 106 , 112, 118 4

OK

CHECK GROUND CIRCUIT-l. NGk Repair harness or connec-
Check hamnass continuity between ECM " tors.

terminals , , , , - @
e o and engine ground.

Aoy Continuity should exist.
@mai If OK, check harmess for short.

- K
AFCA96 J ©
y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

v
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0100

SEFO30T,

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

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 fiim that is supplied with electric
current from the ECM. The temperature of the hot film is con-
trolied 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 main-
tain the temperature of the hot wire as air flow increases. The

ECM detects the air flow by means of this current change.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION
o A sonchioner sunch oF |/ Lo- v
i ftioner switch:
MAS AIRFFL SE ® Shift lever: “N”
® No-load 2,500 rpm 1.8-2.4V
: E’Egeﬁﬂer Wa",’:"r‘? ngF,, Idle Approx. 19%
ir conditioner switch:
CALLD VALUE ® Shift lever: “N” o
® No-load 2,500 rpm Approx. 18%
: i?gi"egﬁﬂe' Wa’”_:":f P |ide Approx. 3.24 gm/s
MASS AIRFLOW ir conditioner switch:
® Shift lever: “N”
® No-load 2,500 rpm Approx. 12.2 gm/s

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @ (ECM ground).

TER-
WIRE DATA
M,\l;hc‘)AL COLOR ITEM CONDITION (DG Voltage)
[Engine is running.| (Warm-up condition}
1.2 -1.5V
Idle speed
47 BR Mass air flow sensor
[Engine is running.| {(Warm-up condition) _
1.9 - 2.3V
Engine speed is 2,500 rpm
; Engine is running. | (Warm-up condition
48 B/R Mass air flow sensor [ g g.|( P ) Approximately OV
ground Idle speed

EC-107
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items
Trouble Malfunction is detected when ... )
(Possible Cause)
Code No. '
PO100 A) An excessively high voltage from the sensor is sent | ® Harness or connectors
0102 to ECM when engine is not running. {The sensor circuit is open or shorted.)

........................................................................................... ® Mass air flow sensor

C) A high voltage from the sensor is sent to ECM under
light load driving condition.

B) An excessively low voltage from the sensor is sent to | ® Harness or connectors

ECM* when engine is running. (The sensor cireuit is open or shorted.)
........................................................................................... ® [ntake air leaks
D} A low voltage from the sensor is sent to ECM under | ® Mass air flow sensor

heavy load driving condition.

% When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.

264

Engine operating condition in fail-safe

Detected items
mode

Engine speed will not rise more than

Mass air flow sensor circuit 2,400 rpm due to the fuel cut.

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

Perform “Procedure for malfunction A” first. If the 1st trip DTC cannot be confirmed, perform
“Procedure for malfunction B”. If there is no problem on “Procedure for malfunction B”, perform
“Procedure for malfunction C”. If there is no problem on “Procedure for malfunction C”, perform
“Procedure for malfunction D”.

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” has been previously conducted,
always turn ignition switch “OFF” and wait at least 5 seconds before conducting the next test.

Procedure for malfunction A

# MONITOR % NoFAlL [ 1) Tumn ignition switch "ON”.
CMPS*RPM(REF) orpm 2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at least 6 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-112.
OR
@ 1) Turn ignition switch "ON”, and wait at least 6 sec-
onds.
| RECORD 2) Select “MODE 7” with GST.
SEF232U 3} If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-112.
- OR
1) Turn ignition switch “ON”, and wait at least 6 sec-
onds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-112.

EC-108



TROUBLE DIAGNOSIS FOR DTC P0100

CMPSsRPM(REF)

% MONITOR vt NO FAIL [ ]

700rpm

| RECCRD

_

SEF190P)

CMPS=RPM(REF)
COOQOLAN TEMP/S

¥r MONITOR % NOFAIL ]

700rpm
85°C

| " RECORD

SEF230U

Mass Air Flow Sensor (MAFS) (Cont’d)
Procedure for malfunction B

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait 5 seconds at most.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-112.
OR
@ 1} Turn ignition switch “ON".
= 2) Start engine and wait 5 seconds at most.
3) Select “MODE 7” with GST.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-112.
OR
ioy 1) Turn ignition switch “ON”,
2) Start engine and wait 5 seconds at most.
3) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
4) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-112.
NOTE:

If 1st trip DTC is confirmed after more than 5 seconds, there
may be malfunction C.

Procedure for malfunction C

NOTE:

If engine will not start or stops soon, wait at least 10 sec-
onds with engine stopped (Ignition switch “ON”) instead of
running engine at idie speed.

® 2

3)

4)
3}

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Start engine and warm it up to normal operating tem-

perature.

Run engine for at least 10 seconds at idle speed.

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-112.
OR

Start engine and warm it up to normal operating tem-

perature.

Run engine for at least 10 seconds at idle speed.

Select “MODE 7" with GST.

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-112.
OR

Start engine and warm it up to normal operating tem-

perature.

Run engine for at least 10 seconds at idle speed.

Turn -ignition switch “OFF”, wait at least 5 seconds

and then turn “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEBURE", EC-112.

EC-109
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TROUBLE DIAGNOSIS FOR DTC P0100

OK NG

MAS AIR/FL SE +00"21 MAS AIR/FL SE +00"21

548 XQIV 10245 1548 01V 10245
0 113 26 3_8 13 26 38 51
\
3
SEF938N
4 MONITOR % NOFAIL L]
CMPSsRPM(REF) 3000rpm
VHCL SPEED SE 70kmvh
THRTL POS SEN a.zv
| RECORD
SEF231L)
CALC LOAD 20%
COOLANT TEMP 95°C
SHORT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
TAKE AR 41°C
MAF 14.1gm/sec
THROTTLE POS 3%
SEFG34P

e |0|co«||~usc:Tcﬂ|-GONNECT
| i
oG 1

SEF299N

Mass Air Flow Sensor (MAFS) (Cont’d)
Procedure for malfunction D

1} Turn ignition switch “ON”.

perature.

if engine cannot be started, go to “DIAGNOSTIC

PROCEDURE", EC-112.

3) Select “DATA MONITOR” mode with CONSULT.
4) Check the voitage of MAS AIR/FL SE with "DATA

MONITOR".
5) Increases engine speed to about 4 ,000 rpm.

6) Monitor the linear voltage rise in response to engine

speed increases.

it NG, go to “DIAGNOSTIC PROCEDURE”, EC-112.

If OK, go to following step.

7) Maintain the following condmons for at least 10 con-

secutive seconds.

CMPS-RPM (REF): More than 2,000 rpm
THRTL POS SEN: More than 3V
Selector lever: Suitable position

Driving location: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required

for this test.

8) If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE”, EC-112.
OR

2) Start engine and warm it up to normal operating tem-

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the mass air
flow sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
Procedure for malfunction D
@ 1) Turn ignition switch “ON”.
2)
perature.

3) Select “MODE 1” with GST.
4) Check the mass air flow with “MODE 1.

5) Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
6) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-112.

OR

Start engine and warm it up to normal operating tem-

Turn ignition switch “ON”.

perature.

3) Check the voltage between ECM terminal @ and

ground.

4) Check for linear voltage rise in response to increases

to about 4,000 rpm in engine speed.

5) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-112.

EC-110

Start engine and warm it up to normal operating tem-
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Mass Air Flow Sensor (MAFS) (Cont’d)

@l
BATTERY ’ mmmm : Datectable line for DTC
| — : Non-detectable line for DTC
10A Reter toc “"EL-POWER". ' M' A
L |
WiL — _ To EC-MAIN =W
@uwrep EC-CMPS -
EC-PGCA
WwiL
LG
el &
WIL
‘ W/R EC
i l [Eml
WL WL MASS AIR
I_n_l l_n_l FLOW SENSOR
[T IE] FE
“TnlEccs
RELAY
3R]
T B/R BR GL
R B
£ @
wiG  W/R 1 - 1 0
I I
i I MT
3 |
| |
I I
l | AT
1
@ l )
1 I !
I i [EA
® | !
i 1
N A N
tZ N
| - RA
WG WR WA BR BR ™ BR
|_"'| |J‘| r"‘| r'—| |—'—l B B B
41 I[se]l I[61] [s]l I[47] 1 |
SSOFF VB VB QA— QA+ ECM (ECCS ®
ONTROL hrd ST
MODULE) L =
RS
Refer to last page (Foldout page). T
- @® .
3
11231 4] 5KCf6 [ 7 T8 9 ]10] (uise)
n12 [12 4 [i5 [6 117 {18 ? (I,
LS.
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1o7}108f1oa [110}111]112 g
113f114f145] [118]117}118 2 B
AEC358A
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TROUBLE DIAGNOSIS FOR DTC P0100

DA

Engine ground .y

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
A or C”, perform “Procedure A” below. If the trouble is
duplicated after “Procedure for malfunction B or D', per-
form “Procedure B’ on next page.

Procedure A

INSPECTION START

A 4

Loosen and retighten engine ground
screws.

@ Mass air flow sensor
JJ’L/

L4

SEF482U

CHECK POWER SUPPLY.

1. Disconnect mass air flow sensor har-
ness connector.

2. Turn ignition switch “ON”.

3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Baltery voltage

NG

.| Check the foilowing.

® Harness for open or
short between ECCS
relay and mass air flow
sensor

® Harness for open or
short between mass air
flow sensor and ECM

!

@& 0

AECEN

3. Check harness continuity between ter-
minal @ and ECM terminal .
Continuity should exist.

If OK, check harness for short to
ground and short to power.

S OK If NG, repair harness or
B f connectors.,
T8,
<]
2] B v
CHECK GROUND CIRCUIT. NG_‘ Repair harness or connec-
oo 1. Turn ignition switch “OFF>. | tors.
2. Disconnect ECM harness connector.

AEC777

DISCONKECT DISCONNECT
M€ A€

[__Ecm__[o/connecTor]] AGED

L

AEC778

lOK
®

(Go to next page.}

EC-112

m DISGON NECT & DISCOWNEGT
€ A€ o
[eom__|olconnecToRr]] G[%D hJ
48 CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
' Check harness continuity between termi- 7| tors.
nal @ and ECM terminal .
N Continuity should exlst.
@ﬁlﬁf e . If OK, check harness for short.




TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

l Gl
CHECK COMPONENT NG% Replace mass air flow sen-
(Mass air flow sensor). S0F.
Refer to “COMPONENT INSPECTION”, MA,
EC-115.
OK

A

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101. e
L

I

INSPECTION END

FE
GL
(T
Procedure B
‘\\ 7 "
Engine ‘ground m INSPECTION START AT
Astc 7
; r
CHECK INTAKE SYSTEM. NGL Reconnect the parts. B
Check the followings for connection.
® Ajr duct
® Vacuum hoses
® Intake air passage between air duct to R
% collector
SEF483U If disconnected, reconnect the paris.
OK BR
‘7 ‘Veljicls,: front K“CA\\\—,A—AJ Y
@ Mass air flow sansor Loosen and retighten engine ground
[ harness connector SCrews. ST
‘_ .
' J RS
:
CHECK POWER SUPPLY. NG; Check the foflowing.
1. Disconnect mass air flow sensor har- ® Harness for open or -
ness connector. short between ECCS BT
2. Turn ignition switch "ON"". relay and mass air flow
seraapy| | 3 Check voltage between terminal @ sensor
and ground with CONSULT or tester. ® Harness for open or A
Voltage: Battery voltage short between mass air
S flow sensor and ECM
oK if NG, repair harness or
connectors. 5L
1D}
D l (Go to next page.}
AECEH

EC-113 269
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TROUBLE DIAGNOSIS FOR DTC P0100

E]

m DISCONKECT & DISGONNECT
M€ HAe

| ECM O| CONNECTOR
48

11213

AECT77

Mass Air Flow Sensor (MAFS) (Cont’d)

®

s |

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check hamess continuity between ter-
minal @ and ECM termina! .
Continuity should exist.
If OK, check harmess for short to
ground and short to power.

NG

DISCONNECT

A€

& DISCOMNECT
A€

[__ECM__[o|CONNECTOR]

47

Tl

AECG?78

oK
h 4

Repair harness or connec-

"] tors.

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between termi-
nal (1) and ECM terminal @2).
Continuity should exist.

If OK, check harness for short.

NG

OK

A A

Repair harness or connec-
tors.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “"COMPONENT INSPECTION?,
EC-115.

NG

h 4

OK

r

Perform “TROUBLE DIAGNOSIS FCR
INTERMITTENT INCIDENT”, EC-101.

A A

INSPECTION END

EC-114

Replace mass air flow sen-
S0r.




TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

COMPONENT INSPECTION

— CONNECT
o] CONNECTOR '
[ ecw 147[ ONNEGTOR]| 28 Ej] Mass air flow sensor al

1. Turn ignition switch “ON”.
2. Start engine and warm it up to normal operating tempera-

ture. A,
3. Check voltage between ECM terminal @) and ground.

Conditions Voltage V
2 O Ignition switch “ON” (Engine stopped.) Less than 1.0 L

Apihl
DRlGY .
{f-z:] SEFS99N Idle {(Engine is warmed-up to normal operating tem- 12-15

perature.) LG
2,500 rpm (Engine is warmed-up {0 normal operat- 19-23
ing temperature.) ) ’
Idle to about 4,000 pm* 1.2 - 1.5 to Approx. 2.7 EC
*: Check for linear voltage rise in response to increases to about 4,000 rpm
in engine speed. EE
4. If the voltage is out of specification, disconnect mass air
flow sensor harness connector and connect it again. Repeat
above check. gL
5. If NG, remove mass air flow sensor from air duct. Check hot
SEF6a0T film for damage or dust.
T
AT
FA
RA
BR
ST
RS
BT
(A
EL
(D)
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute
pressure SENSar

SEF428Q
5 :
4.5+ \
> 4}
gna'g I : Ambient
Z.5] 1 barometic
>"al | pressure
’g_ 15F Vacuum
5 it h
O sk 1
1 1 1
033 706.6
{100, 3.¢4) {806, 31.50Q)
Pressure kPa {mmHg, inHg)
(Absolute pressure) SEF9465

ON BOARD DIAGNOSIS LOGIC

Absolute Pressure Sensor

COMPONENT DESCRIPTION

The absclute pressure sensor is connected to the MAP/BARO
switch solenoid valve by a hose. The sensor detects ambient
barometric pressure and intake manifold pressure and sends
the voltage signal to the ECM. As the pressure increases, the
voltage rises.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
P0O105 A) An excessively low or high voltage from the sen- | ® Harness or connectors
0803 sor is sent to ECM. (Absolute pressure sensor circuit is open or

shorted.)
® Absclute pressure sensar

B) A high voltage from the sensor is sent to ECM ® Hoses
under light load driving conditicns.

{Hoses between the intake manifold and absolute
pressure sensor are disconnected or clogged.)

® Intake air leaks

® MAP/BARO sw solenoid valve

® Absolute pressure sensor

C) A low voltage from the sensor is sent ioc ECM ® Absolute pressure sensor
under heavy load driving conditions.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A’ first. If the 1st trip
DTC cannot be confirmed, perform “Procedure for malfunc-
tion B”. If the 1st trip DTC is not confirmed on “Procedure
for malfunction B”, perform “Procedure for malfunction C”.

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE"” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

EC-116



TROUBLE DIAGNOSIS FOR DTC P0105

Y MONITOR ¥ NO FAIL
COOLAN TEMP/S 30°C

RECORD

SEF002P

CMPS+*RPM{REF) 700rpm

W MONITOR 3¢ NO FAIL D

r RECORD

|

SEF190P

Absolute Pressure Sensor (Cont’d)
Procedure for malfunction A

B}

Turn ignition switch "ON".
Select “DATA MONITOR” mode with CONSULT.
Wait at least 6 seconds.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PRCCEDURE”, EC-120.

OR

@ "

Turn ignition switch “ON” and wait at least 6 sec-

onds.
Select “MODE 77 with GST.

3) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-120.
CR
1) Tu&n ignition switch “ON” and wait at least 6 sec-

onds.

2) Turn ignition switch “OFF”, wait at least 5 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-120.

Procedure for malfunction B

® "

Start engine and warm it up to normal operating tem-
perature.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” and select “DATA
MONITOR"” mode with CONSULT.

4) Start engine and let it idle.

5) Wait at least 15 seconds.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-120.

OR
1) Start engine and warm it up to normal operating tem-

perature.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Start engine.

4) Let engine idle and wait at least 15 seconds.

5) Select “MODE 7" with GST.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-120.

OR
1) Start engine and warm it up to hormal operating tem-

perature.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Start engine.

4) Let engine idle and wait at least 15 seconds.

5) Turn ignition switch "OFF”, wait at least 5 seconds
and then turn “ON”.

6) Perform “Diagnostic Test Mode i (Self-diagnostic
results)” with ECM.

7) If 1st trip DTC is detected, go to “"DIAGNOSTIC

PROCEDURE”", EC-120.

EC-117
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TROUBLE DIAGNOSIS FOR DTC P0105

¥r MONITOR  + NOFa. [
CMPS-RPM(REF)  4000rpm
VHCL SPEED SE 70km/h
B/FUEL SCHDL 4.8msec
ABSOL PRES/SE 4.4V
| RECORD |
SEF127V,
ENGINE SPD ... RPM
COOLANT TEMP 77" B9°C
VEHICLE SPD ....... 0

IGN ADVANCE ..
CALC LOAD .....

INTAKE AIR ... Zf
FUEL SYS #1 .
FUEL SYS #2

SEFG18R

ECM

©| CONNECTOR

66

&

SEF471R

Absolute Pressure Sensor (Cont’'d)
Procedure for malfunction C

CAUTION:
Always drive vehicle at a safe speed.
1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
The voltage of “ABSOL PRES/SE” should be more
than 1.74 [V].
If the check result is NG, go to “DIAGNOSTIC PRO-
CEDURE”, EC-120. .
If the check result is OK, go to following step.
3) Start engine and warm it up to normal operating tem-
perature.
4) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
5} Start engine and let it idle for at least 13 seconds.
6) Select “DATA MONITOR” mode with CONSULT.
7) Drive the vehicle at least 3 consecutive seconds
under the following conditions,
B/FUEL SCHDL: More than 4.6 ms
CMPS-RPM (REF): 3,000 - 4,800 rpm
Selector lever: Suitable position
Driving pattern: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.
8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-120.
OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.

Procedure for malfunction C

@ 1) Turn ignition switch “ON".
2) Select “MAP” in “MODE 1” with GST.
3) Make sure that the gressure of “MAP” is more than

46 kPa (0.47 kg/cm=, 6.7 psi).

4) If NG, goto “DIAGNOSTIC PROCEDURE”, EC-120.
— OR
1) Turn ignition switch “ON”.
2) Make sure that the voltage between ECM terminal
and ground is more than 1.74 [V].
3) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-120.

EC-118
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Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01

ABSCLUTE @ﬂ
PRESSURE
SENSOR
8 a3 "
R W B . ; Detectable line for DTC
wassam | Non-detectable line for DTC
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TROUBLE DIAGNOSIS FOR DTC P0105

"Absolute pressure -
Msensor harness 1T

connegtor

- Absolute Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
A or C”, perform “Procedure A” below. if the trouble is
duplicated after “Procedure for malfunction B”, perform

“Procedure B’ on next page.
Procedure A

INSPECTION START

Y

N

Engine ground

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews.

If OK, check hamess for short to
ground and short to power.

HE Q) A€

—

i

ecm__|ofconnecter] (f5E)

66

[2]

SEF628T

v OK

{Go to next page.)

EC-120

!
CHECK POWER SUPPLY. NG | check the following.
s s 1. Turn ignition switch “OFF”. ® Harness for open or
T3 2. Disconnect absolute pressure sensor short between absolute
AN £ harness connector. pressure sensor and
% o ‘/ 3. Check sensor connector for water. TCM
\ Water should not exist. ® Harness for open or
mmke manifold If OK, go to step 4. If NG, repair or short between ECM and
L— SEF483U replace harness connector. absolute pressure sen-
4. Turn ignition switch “ON”. sor
5 DIGCONNECT A 5. Check voltage between terminal @ If NG, repair harness or
Eéj] @ @I@) and engine ground with CONSULT or connectors.
- tester.
3 Voltage: Approximately 5V
OK
E
CHECK GROUND CIRCUIT. NG.; Check the following.
1. Turn ignition switch “OFF”, ® Harness for open or
@ & 2. Check harness centinuity between ter- short between ECM and
= minal and engine ground. absolute pressure sen-
Continuity should exist. sor
SEF0955 If OK, check harness for short to ® Harness for open or
ground and short to power. short between TCM and
E absolute pressure sen-
T s OK sor o
EEDJ @ : If NG, repair open circuit or
TS, shoit to ground or short to
power in harness or con-
GEZD nectors.
v
IE CHECK INPUT SIGNAL CIRCUIT. NG.; Repair harness or connec-
1. Disconnect ECM hamess connector. tors.
re n—j-—l 2. Check hatness continuity between ECM
= terminal €6) and terminal (2).
SEF0965 Continuity should exist.
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Absolute Pressure Sensor (Cont’d)

5

CHECK COMPONENT NG, Replace absolute pressure | Gl

(Absolute pressure sensor). sensor.

Refer to “COMPONENT INSPECTION",

EC-374.
A

LOK
Disconnect and reconnect harmess con- EM
nectors in the circuit. Then retest.
¢ Trouble is not fixed.

Check ECM pin terminals for damage and LG

check the connection of ECM harness

connector. Reconnect ECM harness con-

nector and retest.

INSPECTION END EE

Gl
R
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§¥
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B

EC-121 277



278

TROUBLE DIAGNOSIS FOR DTC P0105

Absolute pressure
sensor

Vacuum gauge

Absolute Pressure Sensor (Cont’d)

Procedure B

INSPECTION START

3-way connector gEFagsy
macTvETESTE [
MAP/BARO swv  MAP
—=zz=——-== MONITOR zZ==z===zzz
CMPS*RPM{REF) 700rpm
MAP/BARC SW/V MAP
ABSOL PRES/SE 1.3V

[ BARC |IVIYEE

SEF500R

O

B ACTIVETEST B

Baro

700rpm
BARO
4.3v

MAP/BARO SW/V
MONITCR

CMPS=RPM(REF)
MAP/BARO SW/V
ABSOL PRES/SE

SEF498R

==
j% improper connection

SEF109L

CHECK COMPONENT
(Absolute pressure sensor).
Refer to “COMPONENT INSPECTION”

on next page.

v

CHECK VACUUM SOURCE TO ABSO- |NG | CHECK VACUUM HOSE.

LUTE PRESSURE SENSOR. | Check vacuum hose for

1. 8tart engine and warm it up to normal clogging, cracks, discon-
operating temperaiure. nection or improper con-

2. Turn ignition switch "OFF". nection.

3. Connect MAP/BARO switch solenoid If NG, repair or replace the
valve and absolute pressure sensor hose.
with a rubber tube that has vacuum OK
gauge. v

4. Tum ignition switch “ON”. Check vacuum port for

5. Select “MAP/BARO SW/V” in clogging.

“ACTIVE TEST” mode with if NG, clean it.
CONSULT.
6. Start engine and let it idle. v OK
. “MAP” “ v -

" ety and check or vacaum. | | CHECK COMPONENT
{MAP/BARQO switch sale-
noid valve).

Wi Vacuum Refer to “COMPONENT
- INSPECTION" of
BARO Should not exist “TROUBLE DIAGNOSIS
MAP Should exist FOR DTC P11057,
EC-331.
OR
4. Turn ignition switch “ON". OK . NG
5. Start engine and check for ’
vacuum. Replace
For b seconds after starting MAP/BARO
engine: sw_ltch sole-
Vacuum should not exist. noid valve.
6. More than 5 seconds after start- Y
ing engine. CHECK INTAKE SYSTEM.
Vacuum should exist. Check intake system for air
leaks.
B e
r
CHECK HOSE BETWEEN ABSOLUTE NG‘ Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARC "
SWITCH SOLENOQID VALVE.
1. Turn ignition switch “OFF”.
2. Check hose for clogging, cracks, dis-
connection or improper connection.
l OK
NG

J'OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-57.

!

INSPECTION END

EC-122

Replace absolute pressure
Sensor. :




TROUBLE DIAGNOSIS FOR DTC P0105

..

ECM O] CONNEGTORY|

66

Absolute prassure
sensor

SEF515U

Absolute Pressure Sensor (Cont’ d)
COMPONENT INSPECTION

Absolute pressure sensor

1.

3.

Remove absolute pressure sensor with its harness connec-
tor connected.

2. Remove hose from absolute pressure sensor.
Turn ignition switch “ON” and check output voitage between
ECM terminal € and engine ground.

The voltage should be 3.2 to 4.8 V.

4. Use pump to apply vacuum of -26.7 kPa (-200 mmHg,
-7.87 inHg) to absolute pressure sensor as shown in figure
and check the output voltage.

The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.

CAUTION:

¢ Always calibrate the vacuum pump gauge when using
it.

e Do not apply vacuum below -93.3 kPa (-700 mmHg,
-27.56 inHg) or pressure over 101.3 kPa (760 mmHg,
29.92 inHg).

5. If NG, replace absolute pressure sensor.

EC-123
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TROUBLE DIAGNOSIS FOR DTC P0110

| 111 . 1 )
Intake air
[
(:Q' temperaturs
sensor harness
~

connector

Ajr cleaner
SEF486L)

S 2

Acceptable

Resistance k€
= o R DD N oo
T T LI T T ™37

oo © o=

20 020 40 60 80 100
(-4} (32) (68){104}(140) (176){212)
Tempetature °C {°F)

SEFQ12P

ON BOARD DIAGNOSIS LOGIC

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted to the air duct
housing. The sensor detects intake air temperature and trans-
mits a signal to the ECM.

The temperature sensing unit uses a thermistor which is sensi-
tive to the change in temperature. Electrical resistance of the
thermistor decreases in response to the temperature rise.

<Reference data>

Intake air temperature Voltage* Resistance
°C (°F) v kQ

20 (68) 3.5 21-29
80 (176) 1.23 0.27 - 0.38

*: These data are reference values and are measured between ECM termipal
@8 (Intake air temperature sensor} and ECM terminal @3 (ECM ground).

Diagnostic
Trouble Code
No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

Fo110

o401 sent to ECM.

coolant temperature sensor.

A) An excessively low or high voltage from the sensor is

B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine

® Harness or connectors
(The sensor circuit is open or shorted.)
® |ntake air temperature sensor

% MONITOR ¥ NOFAILL []

CMPSsRPM(REF) orpm

[ RECORD |

SEF2320

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

Procedure for malfunction A

1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.

3) Wait at least 5 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-128.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Select MODE 7 with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-128.
EC-124




TROUBLE DIAGNOSIS FOR DTC P0110

r MONITOR  ¥¢r NOFAIL
COOLAN TEMP/S 30°C
VHCL SPEED SE 75Kkmih
RECORD
SEF233U
FUEL SYS #1 OPE
FUEL SYS #2 UNUSED
GALC LOAD 0%
COOQLANT TEMP 28°C
SHORT FT #1 0%
LONG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD Okm/h
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE FOS 0%
025 LOCATION a
0258 B1,51 0.380V
Q2FT B1.S1 0%
025 B1,82 0.000V
SEF950N
CONNECT
T )
|__Ecm__|of connecton ﬂ e
51
o S
i}
& SIS
SEFO06P

Intake Air Temperature Sensor (Cont’d)
OR

1) Tuan ignition switch “ON” and wait at least 5 sec-

onds.

2) Turn ignition switch “OFF”, wait at ieast 5 seconds
and then turn “ON”.

3) Perform “Diagnostic Test Mode Il (Seli-diagnostic
results)” with ECM.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-128.

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. i a road test is expected
to be easier, it is unnecessary to lift the vehicle.
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.

(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 80°C (194°F).

2} Tumn ignition switch “ON".

3) Select "DATA MONITOR” mode with CONSULT.

4) Start engine.

5) Hold vehicle speed more than 70 km/h (43 MPH} for

105 consecutive seconds.

6) I 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-128.

OR
@ 1) Wait until engine coolant temperature is less than
90°C (194°F).

{a) Turn ignition switch “ON”.

(b) Select MODE 1 with GST.

(¢) Check the engine coolant temperature.

{d) If the engine coolant temperature is not less than
9G°C (194°F), turn ignition switch “OFF” and cool
down engine.

¢ Perform the following steps before engine coolant
temperature is above 90°C (194°F).

2) Start engine.

3) Hold vehicle speed more than 70 km/h (43 MPH) for

105 consecutive seconds.

4) Select MODE 7 with GST.
5) if 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-128.

EC-125
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

OR

1) Wait until engine coolant temperature is less than

90°C (194°F).
(a) Turn ignition switch "ON”.

(b) Check voltage between ECM terminal &) and

ground.
Voltage: More than 1.0 (V)

(c) If the voltage is not more than 1.0 (V), turn igni-

tion switch “OFF” and cool down engine.

e Perform the following steps before the voitage is

below 1.0V.
2) Start engine.

3) Hold vehicle speed more than 70 km/h (43 MPH}) for

105 consecutive seconds.

4) Turn ignition switch “OFF”, wait at least 5 seconds

and then turn “ON". :

5) Perform “Diagnostic Test Mode 1l (Self-diagnostic

results)” with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-128.

EC-126



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

@&l
INTAKE AIR
@ TEMPERATLRE
SENSOR MA
. Detectabls line for DTC
ng_, LI%I_l w : Nor-detectable line for OTC
L 5 > Wih AT -
LG
RY B
Gaalk - - - oom - - - {4l
Ly 5 FE
({56 MsD
Ve &
CL
Ry B ‘
M
AT
—
} O a2
FA
RA
{AD
RIY B B BR
B3 ol =511
TAMB GND-A | ECM (ECCS GND TCM
CONTROL SENS ggA_PHSgﬂﬂSSrON &T
.M@ODULE) MOBULE)
F2g
RS
Refer to last page (Foldout page). BT
1[2]3] 47 sKA6T7T8] 2 [10] Grse) Tz]3]4] & Is5[6]7[8 =1 (E35) 5
iK1 K3 EE1 K3 KE TS KEA KEX vy [ [ [ BB (E i E R R E 20@ g )
i | B
112214 | [eTo[ie[13)4 A
58] 78] [16]17]18]18]20] 21
EL
101]|102}103| [104[105]106
107f108]109] [110[111]112 1o
113|114]115 {148[117[118

AEC359A
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TROUBLE DIAGNOSIS FOR DTC P0110

B

LR 1
Intake air
temperature
sensor harness
™ connector

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

284

CHECK COMPONENT
(intake air temperature sensor).
Refer to “COMPONENT INSPECTION”

on next page.

K
F

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101,

¥

INSPECTION END

EC-128

Y

Y
Ly FCHECK POWER SUPPLY. NG .| Check the following.
T . Turn ignition switch “OFF”, | ® Hamess connectors
2. Disconnect intaka air temperature sen- €20, @9
Air cleaner sor harness connector. ® Harness connectors
Front | seragey| | 3 Tum ignition swiich “ON™. Me),

4. Check voltage between terminal @ @ Harness for open or
and ground. short between ECM and
‘7 - D'm""“m Voltage: intake air temperature

Approximately 5V sensor
. OK If NG, repair harness or
connectors.
L
LD © B A 4
CHECK GROUND CIRCUIT. NG | Check the following.
@ @ 1. Tumn ignition switch “"OFF”. "| ® Harness connectors
= 2. Check hamess continuity between ter- €s9),
minal @ and engine ground. ® Harness connectors
AEC723 | Continuity should exist. @), @)
E] If OK, check harness for short to ® Harness for open or
r D'SW""ECT " ) ground and short to power. short between ECM and
] intake air temperature
OK sensor
! ® Hamess for open or
short between TCM and
intake air temperature
== | sensor
If NG, repair open circuit or
al short to ground or short to
- power in harness or con-
AEC724 nectors.
A 4
NG

Replace intake air tem-
perature sensor.




TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

COMPONENT INSPECTION
pr Intake air temperature sensor al
Check resistance as shown in the figure.
21
[I&
EM
SEF234U
R LG
20¢ <Reference data>
10r .
g: Intake Té tenn;perature Resistance ki
g 4r Acceptable (R
s 2T 20 (88) 2.1-29
848 . 80 (176) 0.27-0.38
& 04r If NG, replace intake air temperature sensor.
0.2r
1 e ¢ 330 8685 00 CL
(-4} (32) (68)(104) (140} {176) (212}
Temperature °C {°F)
SEF012P
T
AT
EA
RA
BR
ST
RS
BT
HA
EL
DX
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TROUBLE DIAGNOSIS FOR DTC P0115

Sensor

Terminal

/O

SEF594K

—- ha
(=1
T

Resistance k£
—TTT

oo o o
= v h DO N Ao
—r v

-Acceptable

20
-4) ¢

520 40 8080 100
2) (68)(104){140) (176) (212}
Tamparature *C (°F)

SEF012P

ON BOARD DIAGNOSIS LOGIC

Engine Coolant Temperature Sensor (ECTS)

COMPONENT DESCRIPTION

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
nal from the ECM. The modified signal returns to the ECM as
the engine coolant temperature input. The sensor uses a ther-
mistor which is sensitive o the change in temperature. The
electrical resistance of the thermistor decreases as temperature
increases.

<Reference data>

Engine coolant tempera-
ture
°C (F)
=10 (14)
20 (68)
50 (122}
90 (194}

*: These data are reference values and are measured between ECM terminal
(Engine coolant temperature sensor) and ECM terminal @3 (ECM
ground).

Voltage* Resistance
Vv k()

4.4
3.5
22
0.8

70-114
21-29
0.68 - 1.00
0.236 - 0.260

Diagnostic Check Hems
Trouble Code Malfunction is detected when ... .
(Possible Cause)
No.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent to ECM.* {The sensor circuit is open or shorted.)

® Engine coolant temperature sensor

*: When this malfunction is detected, the ECM enters fail-safe mede 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

tumning ignition switch “ON" or "START".
CONSULT displays the engine cooclant temperature decided by

ECM.

Engine coolant temperature sensor circuit

Condition

Engine coolant temperature decided
{CONSULT display)

Just as ignition switch is tumed ON or
Start

40°C {104°F)

More than approx. 4 minutes after igni-
tion ON or Start

BO°C (176°F)

Except as shown above

40 - 80°C {104 - 176°F)
{Depends on the time)

With the ignition key in the OFF position, cooling fans will operate for 120 sec-
onds when in fail-safe mede.

EC-130



TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Cont'd)
* MONTOR 5% NO FAIL DIAGNOSTIC TROUBLE CODE CONFIRMATION
COOLAN TEMP/S 30°C PROCEDURE @l
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn A
ignition switch “OFF” and wait at least 5 seconds before

ing th .
conducting the next test B

1) Turn ignition switch "ON”.

RECORD 2) Select “DATA MONITOR” mode with CONSULT.

SEF002P|

3) Wait at least 5 seconds. LG
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-133.
OR EC
1) Turn ignition switch “ON” and wait at least 5 sec-

onds.
2) Select "MODE 7” with GST. EE
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-133.
OR el
1) Turn ignition switch “ON” and wait at least 5 sec-
onds.
2) Turn ignition switch “OFF”, wait at least 5 seconds #MT
and then turn “ON".
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. Ar
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-133.

RA
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TROUBLE DIAGNOSIS FOR DTC P0115
Engine Coolant Temperature Sensor (ECTS)

(Cont’d)

EC-ECTS-01

ENGINE COOLANT
@ TEMPERATURE
SENSOR
i : Detectable line for DTG

E205 . )
I 2 I I 1 | — : Non-detectable line for DTC
’ T With AT
BR/Y B @
BR/Y B
2--- 82
F21
BR/Y B
—
oL &
|
BR/Y B B
[l 501l =]
T™w GND-A ECM (ECCS GND TCM
CONTROL SENS  |(TRANSMISSION
MODULE) CONTROL
MODULE)
F29
@ 4l AEIENY ()
(chd 8 B
I—l

1121314 1 9]10]11]12{13]14]15! @ 23] 24} 25/26[27128| 29| 30[31]32]33{34|35
36[37] 38130 (40)41{42]43]44 45| 46]47 |48

101[102]103] [104 R
1o7yi0e0g] J140 42]43
19]50

113p14|115] 116

AEC360A

288 EC-132



TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START &
A
v HIA
@ " CHECK POWER SUPPLY. NG | Ghock the following.
Engine coolant temperature 1. Turn ignition switch “OFF". | ® Hamess connectors EM
senswfisﬂp?nnec%\ 2. Disconnect engine coolant temperature , 2D
@ / f \7\\ SEF487U sensor harness connector. ® Harness for open or
3. Turn ignition switch “ON". short between ECM and LG
4. Check voltage between terminal @ engine coolant tempera-
o g ST and ground with CONSULT or tester. ture sensor
s E Voltage: If NG, repair open circuit or
Approximately 5V short to ground or short o
)] -
OK Ez:;i: S|n harness or con
o ' Fe
£ .
C‘@ ® O CHECK GROUND CIRCUIT. NG_ Check the following. eL
L 1. Turn ignition switch “OFF”. | ® Hamess connectors o
sersatp| | 2 Check hamess continuity between ter- , 2D
minal @ and engine ground. ® Harness for open or T
E Continuity should exist. short between ECM and
DISCONNECT If OK, check harness for short to engine coolant tempera-
Eéj] “ ground and short to power. ture sensor AT
OK ® Harness for open or
short between TCM and
engine coolant tempera- BA
ture sensor
@ If NG, repair open circuit or
short to ground or short to BA,
power in haress or con-
= nectors.
SEF542P
A 4 BR
CHECK COMPONENT NG_ Replace engine coolant
(Engine coolant temperature sensor). "| temperature sensor. ST
Refer to "COMPONENT INSPECTION"
on next page.
OK RS
Y
Perform “TROUBLE DIAGNOSIS FOR BT
INTERMITTENT INCIDENT”, EC-101.
' i
INSPECTION END
EL
[0):4
EC-133 289
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

1 (Cont'd)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
<Reference data>
.
' Temperature °C (°F) Resistance k)
20 (68) 21-29
SEF152P,
50 (122) 0.68 - 1.00
20t 90 (194) 0.236 - 0.260
1g:
g i Acceptable If NG, replace engine coolant temperature sensor. -
8 2
848
B odl
0.2
0.1
& @ (68)(104)(14%?6){212
Temperature °C (°!
SEF012P

EC-134



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

Note: If both DTC P0120 (0403) and DTC P0510 (0203) are displayed, perform TROUBLE DIAGNO-
SIS FOR DTC P0510 first. (See EC-313.)

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
forms 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 sensor. This sen-
sor 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.

o
)4
(2[o]=)

il
e

| LN }
switch
§ } Throttle

Supply voltage: 5V
{Applied between terminal
No. 1 and 3)

i
o

Wide open
throttle
position
switch
Closed
throttle
position

QOutput voltage between
terminal No. 2 and 3 }/

=

by
o

.[//

0 45 90 135

pasition
sensor

N
o

0

Output voitage between terminal No. 2 and 3 V)

Throttle valve opening angle (deg)

AEC029A

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATION
THRTL POS SEN L] Igmtpn switch: ON Throttle valve: fully closed 0.3-0.7V
(Engine stopped) Throttle valve: fully opened Approx. 4.0V
@ |gnition switch: ON Throttle vaive: fully closed 0.0%

ABSOL TH-P/S

(Engine stopped)

Throttle valve: fully opened Approx. B0%

EC-135
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @) (ECM ground).

TER-
WIRE DATA
MI:JDJOAL COLOR ITEM CONDITION (DG Voltage)
|Ignition switch “ON?| {(Warm-up condition}
03-07V
Accelerator pedal fully released
23 Y Throttle position sensor
]Ignition switch “ON"]
I_ Approximately 4V
Accelerator pedal fully depressed
[lgnition switch “ON"] {(Warm-up condition)
Approximately 0.4V
a3 ay Throttle position sensor Accelerator pedal fully released
signal [fgnition switch “ON"|
I_ Approximately 4V
Accelerator pedal fully depressed
49 R Sensors’ power supply ]Ignition switch “ON” Approximately 5V
[Engine is running.| (Warm-up condition)
50 B Sensars’ ground |_ Approximately OV
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... Ch?Ck ems
(Possible Cause)
Code No.
PO120 A} An excessively low or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM.” (The throttie position sensor circuit is open or

shorted.)
® Throttle position sensor

light load driving condition.

B) A high voltage from the sensor is sent to ECM under |® Harness or connectors

{The throttle position sensor circult is open or
shorted.)

® Throttle position sensor

® Fuel injector

® Camshaft position sensor

® Mass air flow sensor

C) A low voltage from the sensor is sent to ECM under | ® Harness or connectors
heavy load driving condition.

(The throttle position sensor circuit is open or shorted.)
® jntake air leaks
® Throttie position sensor

*: 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

Throttle position will be determined based on the injected fuel amount and the
engine speed. '
Therefore, acceleration will be poor.

Throttle position sensor circuit Condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

Perform “Procedure for malfunction A” first. If the DTC cannot

be confirmed, perform “Procedure for malfunction B”, If there is

no problem on “Procedure for malfunction B”, perform “Proce- al
dure for malfunction C”.

DIAGNOSTIC TROUBLE CODE CONFIRMATION MA
PROCEDURE

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- [E[Y

CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before

conducting the next test. LG
Procedure for malfunction A

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION: Fz

¢ Before performing the following procedure, confirm
that battery voltage is more than 10V at idle.

e This test may be conducted with the drive wheels lifted o
in the shop or by driving the vehicle. If a road test is L
expected to be easier, it is unnecessary to lift the
vehicle. MT

MONITOR” mode with CONSULT.
Start engine and maintain the following conditions for 4
at least 5 consecutive seconds.

VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or pj

“N” position
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-142.

E] 1) Turn ignition switch “ON” and select “DATA
¥r MONITOR ¥ NOFAIL
VHCL SPEED SE 20km/h 2)

%@7
=

OR
L RECORD seresin] (&) 1) Startengine and maintain the following conditions for
~E at least 5 consecutive seconds. BR
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N” position 8T
2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-142. RS
OR
/voy 1) Start engine and maintain the following conditions for
at least 5 consecutive seconds. BT

Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N” position

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” and perform “DIAGNOS- EL
TIC TEST MQODE (Seli-diagnostic results)” with
ECM. g

4) If 1st trip DTC is detected, go to “DIAGNOSTIC 0%
PROCEDURE”, EC-142.

EC-137 203
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TROUBLE DIAGNOSIS FOR DTC P0120

¥c MONITOR  ¥¢ NO Fai. []

CMPS*RPM(REF) 700rpm

RECORD

SEF190P

Throttle Position Sensor (Cont’d)
Procedure for malfunction B

2
3)

4)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine and let it idle for at least 10 seconds.

If idle speed is over 1,100 rpm, maintain the follow-

ing conditions for at least 10 seconds to keep engine

speed below 1,100 rpm.

A/T model

Selector lever: Suitable position except “P” or “N”

Brake pedal: Depressed

Vehicle speed: 0 km/h (0 MPH)

M/T model

Selector lever: Suitable position except “N”
(Higher gear position such as 3rd
or 4th position is better to keep
engine rpm low.)

Accelerator pedal: Released

Vehicle speed: As slow as possible

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-142.

@ Y

2)
3)

OR
Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,100 rpm, maintain the follow-
ing conditions for at least 10 seconds to keep engine
speed below 1,100 rpm.
A/T model
Selector lever: Suitable position except “P’”’ or “N”
Brake pedal: Depressed
Vehicle speed: 0 km/h (0 MPH)
M/T model
Selector lever: Suitable position except “N”
(Higher gear position such as 3rd
or 4th position is better to keep
engine rpm low.}
Accelerator pedal: Released
Vehicle speed: As slow as possible
Select "MODE 77 with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-142.
OR

Start engine and let it idle for at least 10 seconds.

If idle speed is over 1,100 rpm, maintain the follow-
ing conditions for at least 10 seconds to keep engine
speed below 1,100 rpm.

A/T model

Selector lever: Suitable position except “P” or “N”
Brake pedal: Depressed

Vehicle speed: 0 km/h (0 MPH)

- M/T model

2)

Selector lever: Suitable position except “N”
(Higher gear position such as 3rd
or 4th position is better to keep
engine rpm low.)

Accelerator pedal: Released

Vehicle speed: As slow as possible

Turn ignition switch “OFF” and wait at least 5 sec-

onds.

EC-138



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)
3) Tum ignition switch “ON” and perform “DIAGNOS-
TIC TEST MODE (Self-diagnostic results)” with
ECM. _
4) If 1st trip DTC is detected, go to “DIAGNOSTIC a
PROCEDURE”, EC-142.

RIA
El
dure for malfunction C e
P Procedure for malfunction
CAUTION:
JHBEILPOSSEN  OJ8Y. Always drive vehicle at a safe speed. _ EC
= 1) Start engine and warm it up to normal operating tem-
perature.
2) Tum ignition switch “OFF” and wait at least 5 sec- FE
onds.
3} Turn ignition switch “ON”.
4) Select “MANU TRIG” and “HI SPEED” in “DATA GL
| RECORD MONITOR” mode with CONSULT.
) SEF0R4P 5) Select “THRTL POS SEN” and “ABSOL TH-P/S” in
“DATA MONITOR" mode with CONSULT. v
NG data OK data 6) Press RECORD on CONSULT SCREEN at the same
15 TN ey gL POS SN e time accelerator pedal is depressed. AT
>°l L B ) I I I 7) Print out the recorded graph and check the following:
- l e The voltage rise is linear in response to accelerator
- M pedal depression. B4,
] *] e The voltage when accelerator pedal is fully
ABSOL THeP/S UG ABSOL THRS 0000 depressed is approximately 4V.
e Tk csnt d Tk aned If NG, go to “DIAGNOSTIC PROCEDURE”, EC-142.
q — If OK, go to foilowing step.
BN 8) Select “AUTO TRIG” in “DATA MONITOR” mode
2 with CONSULT. R
I 9) Maintain the following conditions for at least 10 con-
) secutive seconds.
THRIL ABSOL THRTL ABSOL CMPS-RPM (REF): More than 2,000 rpm ST
1698 SN SEN 1698 BN SEN MAS AIR/FL SE: More than 3V
SO A ) COOLAN TEMP/S: More than 70°C (158°F)
0037 220 413 0047 3_'03 80.5 Selector lever: Suitable position S
g ooo 427 0048 312 &89 Driving location: Driving vehicle uphill (Increased
00'41 226 427 0050 334 BASD engine load) will help maintain
004a 238 S04 0o yee it the driving conditions required BT
i % B Xmoam 7o for this test.
' 380 T8 e 10)If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-142. A
% MONITOR % NOFALL []
CMPSsRPM(REF) 2137rpm EL
MAS AIR/FL SE 3.07V
COOLAN TEMP/S 84°C
DX
M
RECORD
SEF235U
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— m COMNECT
[_Ecwm LO|CONNECTOH||B
47

SEF999N

(@Ej—] @@—J—l

—n CONNECT
IT_ecm__ o] connecton]| i:"]
51

2 lm

SEF006P|

o

7

Throttle Position Sensor (Cont’d)

1)

2)

OR
Maintain the following conditions for at least 10 con-
secutive saconds.
Gear position: Suitable position
Engine speed: More than 2,000 rpm
Voltage between ECM terminal @ and ground:

More than 3V

Engine coolant temperature: More than 70°C
(158°F)
If 1st trip DTC is detected, go to “DIAGNQSTIC
PROCEDURE”, EC-142.

OR

1)

2)
3)
4)

Maintain the following conditions for at least 10 con-

secutive seconds.

Gear position: Suitable position

Engine speed: More than 2,000 rpm

Voltage between ECM terminal @9 and ground:
More than 3V

Voltage between ECM terminal 6 and ground:
Less than 1.5V

Stop the vehicle, turn ignition switch “OFF”, wait at

least 5 seconds and then turn “ON".

Perform "DIAGNOSTIC TEST MODE (Self-diagnos-

tic results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-142.

EC-140
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Throttle Position Sensor (Cont’d)

EC-TPS-01
@l
THROTTLE
POSITION Emm : Detectable line for DTC A
'/¥VL OR e ; Non-detectable line for DTC
O 2 = HWn AT
LI LT Gl @ "
LG

FE

GL

M

AT

FA

1
t

Q

[

O%m

"“_'"'"""""‘“""""'“"."'""““7\|

R .
“m

Lj*
|
o
@ )
_
o

Y
EL [35] TCM [15] I | ECM (ECCS 1 1 1
VSENS SGE%DS (TRANG- AVCC  TVO1  GND-A | EeNAmar I ar
MISSION MODULE) o —
ROL
MODULE) = =
: RS
BT
€D
BR
=l uﬁn i
AABO DL NEERE |§| R ERERRR N RE RS
AARBNEEIEREEE 56]31] 38}20]do47] 4248 44]as 467 8] [~ | LHTS
EL
101[r02]103| [104f105]106 B Elﬂ E £8P 2 ) I EE ) 40 ﬁ )
. 5 7 10 24125|26127128} [42] 43| |44]145]46]57 81
107} 108}06) [0 11112 O | BREEET ] Tdbbokes s B
113] 114|115 [riefrifrie REE a5 a6 [57] sils2] [esle7es[ed) w -

AEC361A
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DIAGNOSIS FOR DTC P0120

Engine ground .\
~1].0-
4

s

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for maifunction
A”, perform “Procedure A” below. If the trouble is dupli-
cated after “Procedure for malfunction B", perform “Proce-
dure B” on next page. If the troubie is duplicated after “Pro-
cedure for malfunction C”, perform “Procedure C” on

EC-145.
Procedure A

INSPECTION START

Y

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews.

—"harness connector

— NN - SEF647U

oo 4 €

&3
@ D 1
(B]
ofip [ZA € G2
[Q]

O]

L
I[ ECM__[O] CONNECTOHI—I arp)
23

[Q]

€3

SEF566P

y
CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Disconnect throttle position sensor har- "] tors.
ness connectlor.
2. Turn ignition switch “ON”.
3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Approximately 5V
OK
E h 4
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Tumn ignition switch “OFF”. "| ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. throttle position sensor
Continuity should exist. ® Harness for open or
i OK, check harness for short to short between TCM and
ground and short to power. throttle position sensor
OK If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
Y
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Disconnect ECM harness connector. " tors.
2. Check harness continuity between ECM

terminal @ and terminal ®
Continuity should exist.
If CK, check harness for short to

ground and short to power.

lOK
®

(Go to next page.).

EC-142
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Engine ground
N 2.
7

\\\
—harnesg connector
NN

SEF647U

7o A€

)

SEF564P

Throttle Position Sensor (Cont’d)

®

:

CHECK COMPONENT
{Throttle position sensor).
Refer to "COMPONENT INSPECTION",

EC-317.

NG

L J

Replace throttle position
sensor. To adjust it, per-
form “Basic Inspection”,
EC-77.

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

¥

INSPECTION END

Procedure B

INSPECTION START

¥

Loosen and retighten engine ground
SCrews.

h 4

CHECK POWER SUPPLY.

1. Disconnect throttle position sensor har-
ness connector.

2. Tum ignition switch “ON".

3. Check voltage between terminal (1)
and ground with CONSULT or tester.
Voltage: Approximately 5V

NG

lOK
®

{Go to next page.)

EC-143

Repair harness or connec-
tors.

RA

EM

LG

Gl

AT

FA

BR

ST

RS

BT

HA

EL
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(8]

o G 05

[Q]

SEF565P

Throttle Position Sensor (Cont’d)

[_ecm E‘GONNEGTOR”

23

[Q]

(&

SEFS6EP

®
E l
CHECK GROUND CIRCUIT. NG_ Check the foilowing.
1. Turn ignition switch “OFF". ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal and engine ground. throttle position sensor
Contlnulty should exist. ® Hamess for open or
If OK, check harness for short to short between TCM and
ground and short to power. throttle position sensor
it NG, repair open circult or
oK short to ground or short to
power in harness or con-
nectors.
b4
CHECK INPUT SIGNAL CIRCUIT. NG} Repair harness or connec-
1. Disconnect ECM harness connector. tors.
2. Check harness continuity between ECM
terminal and terminal (2).
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
A 4
CHECK COMPONENT NG, Replace throttle position
(Throttle position sensor). sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION”, form “Basic Inspection”,
EC-317. EC-77.
OK
4
CHECK COMPONENT NG.'_ Replace mass air flow sen-
(Mass air flow sensor). 50r.
Refer to “COMPONENT INSPECTION",
EC-115.
OK
h 4
CHECK COMPONENT NG, Replace camshaft position
{Camshaft position sensor). Senser.
Refer to “COMPONENT INSPECTION",
EC-255.
OK
h 4
NG

CHECK COMPONENT
{Fuei injector).

Refer to "COMPONENT INSPECTION”,
EC-435.

h 4

OK
¥

Perform “"TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

A 4

INSPECTION END

EC-144

Replace fuel injector.




TROUBLE DIAGNOSIS FOR DTC P0120
- Throttle Position Sensor (Cont’d)

Procedure C
g] - INSPECTION START -

L
=L ]

ADJUST THROTTLE POSITION SEN- _ A

SOR.
Perform “Basic Inspection”, EC-77.

//p; oK .
/SEﬁU J’ NG

CHECK INTAKE SYSTEM. Reconnect the parts. LE
Check the followings for connection.

Engine ground .\
T

® Air duct

® Vacuum hoses

& Intake air passage between air duct to
coliector

If disconnected, reconnect the parts. EE

g ¥
o / 2 Loosen and retighten engine ground eL
%Throttle position sensor 9 gine g
T““harness connector SCrews.
NV SEF&47U
T
& DISCONNECT ¥
HD) . Eﬁjl | CHECK POWER SUPPLY. ' NG | Repair hamess or connee- | AT
1. Disconnect throttle position sensor har- 7 tors.
ness connector.
- 2. Tum ignition switch “ON". PA
@ I 3. Check voltage between terminal (D)
T O and ground with CONSULT or tester.
‘.;,{b 1 Voltage: Approximately 5V B4
OK
SEF564P
BR
5 - :
BSCONNEST CHECK GROUND CIRCUIT. NG_ Check the following.
afi Eé} @a 1. Turn ignition switch “OFF". | ® Harness for open or 8T
IS. 2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. throttle position sensor
Continuity should exist. ® Harness for open or BS
@ If OK, check harmess for short to short between TCM and
ground and short t0 power. throttle position sensor
1 OK If NG, repair open circuit or BT
= short to ground or short to
SEFSE5P power in harness ot con-
nectors. HA
EL

{Go to next page.)

EC-145 301
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DISCONNECT v DISCONNECT

A€ A€

[ _EcM  |o] CONNECTOR]
23

[Q]

o [

Throttle Position Sensor (Cont’d)

SEFS566P

CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec-
1. Disconnect ECM harmess connector. ] tors.

2. Check harness continuity between ECM
terminal @ and terminal @
Continuity should exist.

If OK, check harness for short to

ground and short to power.
OK
L4

CHECK COMPONENT NG__ Replace throttle position
{Throttle positiocn sensor). | senser. To adjust ft, per-
Refer to “COMPONENT INSPECTION” form “Basic Inspection”,
below. EC-77.

oK

L4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

h 4

INSPECTION END

| -~ ™
Throttle position
sensor harness connector

ke W

SEF652U

COMPONENT INSPECTION

Throttle position sensor

1. Disconnect throttle position sensor harness connector.

2. Make sure that resistance between terminals @ and @
changes when opening throttle valve manually.

NOTE:

Resistance measurements must be made with throttle posi-

tion sensor installed in vehicle.

Throttle valve conditions Resistance [at 25°C (77°F)]
Completely closed Approximately 0.5 k{3
Partially open - 0.5-4 k2
Completely open Approximately 4 k()

If NG, replace throttie position sensor.
To adjust it, perform “Basic Inspection”, EC-77.

EC-146
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Terminal Engine Coolant Temperature (ECT) Sensor

st COMPONENT DESCRIPTION o
The engine coolant temperature sensor is used to detect the

. engine coolant temperature. The sensor modifies a voltage sig-
|| nal from the ECM. The modified signal returns to the ECM as
the engine coolant temperature input. The sensor uses a ther-
Q > mistor which is sensitive to the change in temperature. The
electrical resistance of the thermistor decreases as temperature gy
Gasket increases.
SEF594K
R LG
20 <Reference data>
1 - N
gi Engine coolant Voltage* Resistance
al temperature EC
e Accaptable v k2
g °C (°F) .
o
£ 10l -
5 8 10 {14) 4.4 9.2 EE
8 oal 20 (68) 35 21-29
0.2 50 {(122) 2.2 0.68 - 1.00
)5 R S N T S CGL
25 0 20 40 B0 80 100 236 - 0.
(-3) (32} (68)(104)(140) (176)(212) 90 (194) 0.9 0.236 - 0.260
Temperature °C {F) seroisp|  *: These data are reference values and are measured between ECM terminal
(Engine coolant temperature senscor) and ECM terminai (ECM T
ground).
ON BOARD DIAGNOSIS LOGIC a7
Diagnostic
Trouble Malfunction is detected when ... (Pgh?s:( i;a;ns ) i
Code No. sstole Lause FA
PO125 ' ® Voltage sent to ECM from the sensor is not practical, |® Harness or connectors
0908 even when some time has passed after starting the (High resistance in the circuit)
engine. #® Engine coolant temperature sensor
® Engine coolant temperature is insufficient for closed ® Thermostat
loop fuel control. BR
ST
RS
BT
HA
EL
DX

EC-147 303



304

TROUBLE DIAGNOSIS FOR DTC P0125

¥t MONITOR ¥ NO FAIL

COOLAN TEMP/S

30°C

RECORD

SEF0Q2P

[ gom_ [o|comnecror]] &

51

RS

g

SEF100V

Engine Coolant Temperature (ECT) Sensor
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Be careful not to overheat engine.

NOTE:

If both DTC PO115 (0103) and P0125 (0908) are
displayed, first perform “TROUBLE DIAGNOSIS FOR
DTC P0115"". Refer to EC-130.

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn

- ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

1) Turn ignition switch “ON”.
2} Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for 65 minutes at idle speed.
If “COOLAN TEMP/S” increases to more than 10°C
(50°F) within 65 minutes, stop engine because the
test result will be OK.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-150.
OR

1} Start engine and run it for 85 minutes at idle speed.
2) Select “MODE 7” with GST.

If “COOLAN TEMP/S” increases to more than 10°C
(50°F) within 65 minutes, stop engine because the
test result will be OK.

3) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-150,
OR

1) Start engine and run it for 65 minutes at idle speed.

2) Turn ignition switch “OFF”, wait at [east 5 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-150.

If voltage between ECM terminal &) and ground

decreases to less than 3.8V within 65 minutes, stop

engine because the test result will be OK.

EC-148
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Engine Coolant Temperature (ECT) Sensor
(Cont’d)

EC-ECTS-01 @

ENGINE GOOLANT
@ TEMPERATURE MA
SENSOR
I : Detectable line for DTG
2 || EI = : Non-detectable ling for DTC
L-—I . A With AT ‘
BR/Y B (E
LG
FE
EZ10
-----------
L-—I- F21 L-—I
BR/Y B
MT
AT
. FA
O= 4
o« BR
BR/Y B B
537 [Eml ' =51 8T
™ GNDA ] ECM (ECCS GND TCM
CONTROL SENG  |(TRANSMISSION
e MODULE)
GD)
2
BT
>z« I (S Al ls[NGED
Gy Qlel7ls/ B [HA
T[2TE]T [e Mol 3 415 @ ) P S S i ) ) O D R R D S 17
BRRBEEDEEEE 36[37] 3afoaac| 41| aolaafac]as [ 46]a7] 4] [ 7" | LAHEN EL
A 1
1o1f102f103] [1oaf1os]10 11213] [4] ] bozoles)  [slaa) [eofar] [S3[aLEE] [es) [0
worfolrad] [rafrrree] el LBTsl fio] | () |f ASTeSralfrofs] PuELiErTalesed fo f s (%
[11]12]13]14] 283031 [32}33] - [4g150] l47l4]62163]a4l6a] HS
113|114]115] [118]117}118f 611718 34135136127 [ea67]ee]60] w »
AEC360A
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Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

s

INSPECTION START

CHECK THERMOSTAT OPERATION.
When the engine is cooled [lower than
76.5°C (170°F)], hold lower radiator hose
and confirm the engine coolant does not
flow.

S‘ Y
7
@ k_ W7 CHECK POWER SUPPLY. NG_ Check the following.
SE:r?:;? Sg:’;i:ts t:::&ig@ 1. Tum ignition switch “OFF". "| ® Harness connectors
/@ T IW 2. Disconnect engine coolant temperature , 2D
N SEF487U sensor harness connector. @ Harness for open of
3. Turn ignition switch “ON". short between ECM and
4. Check voltage between terminai @ engine coolant tempera-
Y and ground with CONSULT or tester. ture sensor
Gé} Voltage: If NG, repair open circuit or
@) Approximately 5V short to ground or short to
oK power in harness or con-
nectors.
- E :
C@ ® O CHECK GROUND CIRCUIT. NG | Check the foliowing.
= 1. Turn ignition switch “OFF". "| ® Harness connectors
SEF541P| | 2. Check hamness continuity between ter- , @D
B) minal @ and engine ground. ® Harness for open or
g DSCONMECT Continuity should exist. short between ECM and
Gﬁ} If OK, check harness for short to engine coolant tempera-
TS
ground and short to power. ture sensor
GT?) OK ® Harness for open or
short between TCM and
engine coolant tempera-
ture sensor
@ If NG, repair open circuit or
short to ground or short to
= power in harness or con-
SEF542P nectors.
A4
CHECK COMPONENT NG Replace engine coolant
{Engine coolant temperature sensor). "| temperature sensor.
Refer to “COMPONENT INSPECTION”
on next page.
OK
'
NG | CHECK COMPONENT

Y

{Thermostat).

Refer to LC section (“Ther-
mostat”).

if NG, replace it.

OK
h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

Y

INSPECTION END

EC-150
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SEF152P|

20'-
18:
2.-
g \ Acceptable
'E 1.0
# OB
0
& 04r
p.2f
0.1 L 1 1 1 1 1
20 0 20 40 80 BO 100
(-4} (32) (68)(104) (140){178) (212)
Temperatura “C {°F

SEF012P

Engine Coolant Temperature (ECT) Sensor
(Cont’d)
COMPONENT INSPECTION

Engine coolant temperature sensor
Check resistance as shown in the figure.

<Reference data>

Temperature °C (°F) Resistance k(}
20 (68) 21-29
50 (122) 0.68-1.0
80 (194) 0.236 -~ 0.260

If NG, replace engine coolant temperature sensor.

EC-151
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Louver

/Holder
N

S

Heater pad

Zirconia tube

SEF463R

Quiput voltage V. [v]

o :
Rich ==-— Ideal ratic — Lean

Mixture ratio

SEF288D

Front Heated Oxygen Sensor (Circuit) (Front

HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to 0V in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection puise duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs
near the radical change from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 SENSOR

FR 02 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000
rom

0-0.3V < Approx. 0.6 - 1.0V

LEAN & RICH
Changes more than 5 times during
10 seconds.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECM ground).

TER-
WIRE DATA
MILI\CI)AL COLOR ITEM CONDITION (DC Voltage)
0 - Approximately 1.0V
M
|Engineis running.| 2 bl
46 W Front heated oxygen sen- Tl i s b s e
sor After warming up to normal operating tempera- | g
ture and engine speed is 2,000 rpm
TSEF201T

EC-152
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OK NG
v
0.4v W _________
02V --Y __ WV i s

ov

SEF237U

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Under the condition in which the front heated oxygen sensor
signal is not input, the ECM circuits will read a continuous
approximately 0.3V. Therefore, for this diagnosis, the time that

output voitage is within 200 to 400 mV range is monitored, and
the diagnosis checks that this time is not inordinately long.

Diagnostic Trouble

Code No.

Maifunction is detected when ...

Check ltems
(FPossible Cause)

P0130

® The voltage from the sensor is constantly approx. 0.3V.

® Harness or connectors
(The sensor circult is open or shorted.)
® Front heated oxygen sensor

HFR C2 SENSOR P01300 [
OUT OF CONDITION

e e e e o

1250rpm
0.82v
1.5msec

__________ MONITOR
CMPS-RPM{REF)
THRTL POS SEN
B/FUEL S8CHDL

SEF138V

WFR 02 SENSOR Po130ll [[]

TESTING
—========= MONITOR ==z=zzzz=:
CMPS-RPM(REF) 1887rpm
THRTL POS SEN 0.88v
B/FUEL SCHDL 3.2msac
SEF139V|

WFR 02 SENSOR Po130M [

COMPLETED

SELF-DIAG RESULTS

L

SEF210V|

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn

ignition switch “OFF” and wait at least 5 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.

e Never raise engine speed above 3,600 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE". If the engine speed limit is exceeded, retry
the procedure from step 2).

B "

Start engine and warm it up to normal operating tem-
perature.
Select “FR O2 SENSOR P0130” of “FRONT O2
SENSOR” in “DTC WORK SUPPORT” mode with
CONSULT. :
Touch “START".
Start engine and let it idle for at least 3 minutes.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 10 to 60 seconds.)
CMPS-RPM (REF): 1,500 - 2,600 rpm (A/T)

1,600 - 2,300 rpm (M/T)

EC-153
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TROUBLE DIAGNOSIS FOR DTC P0130

. "3 i “

I™_ecM__ o] connecToR]| c fé)\ y
46 43 3
2‘ ....... 4
15\ I_S
0+ ‘6
®

SEF986R

Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
Vehicle speed: 70 - 100 km/h (43 - 62 MPH)

B/FUEL SCHDL: 1.4 - 5.4 msec (A/T)
1.3 - 4.6 msec (M/T)

Selector lever: Suitable position

H “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”, EC-156.

During this test, P1148 may be stored in ECM.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.

® 7

2)
3)
®

4)

Start engine and warm it up to normal operating tem-
perature.

Set voltmeter probes between ECM terminal @e (sen-
sor gignal) and @ (engine ground)

Check the following with engine speed held at 2,000
rpm constant under no load.

The voltage does not remain in the range of 0.2 -

0.4V.
If NG, go to “DIAGNOSTIC PROCEDURE", EC-156.

EC-154
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Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

. EC-FRO2-01 @

IGNITION SWITCH
ON cr START

FUSE |Rafer to “EL-POWER".
BLoK afer to Q Mﬂ
(J/B) M : Detectable line for DTG

= Non-detectable line for DTC

@-
2
EE

] EM
LL—GIJ_BJ J
F26 lL@

£
&

3
E

FRONT
HEATED
OXYGEN
SENSOR
Ew FE
OO 2]
OR W
- "‘\J @IL
r~g-1
| 1
I !
1 1 MT
I I
I I
I I
¥ i
i I
. | AT
I I
] I
1 1
l 1
I I ER
I I
.
]
RA
BR
@®-5
OR W :
B
] = ] ST
115 46] [23]
02HF o2sF  oND-c | ESMIESDS B B B
MODULE) .—I BS
L
BT
1K[2KIBKI 4K [5KIBKITK ] (1r23) 1lz]a[4] skA6]7]8 ]9 10| Gase) 1 (F11 A
axJoxforrkpzk fiakralskior] 2R if12 11394 {15 |16 [17 ] 18] vy (12]3) &y A
| EL
I H.S.
f 1 w
101}102| 103 [104]105]106 11213 20]21]22423 38]as] la0l41] |53s¢]55]  [s6] )
ool os] [rolrviee] e Ll el fiof || () || Tedlslzslerlzl ffis| Bdlislelorlzalslod
7] o] [g]s0] Jerleslecleafoeloel [7c]
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)
o DIAGNOSTIC PROCEDURE

INSPECTION START

Engine ground

.
s

A 4

1. Turn ignition switch “OFF"".
2. Loosen and retighten engine ground

SEF483U

AT O e v
Front heatad oxygen sensor
%\amessI connector z CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
s 1. Disconnect front heated oxygen sensor tors.
§ ’ harness connector and ECM hamess
e connector.

j% 2. Check harness continuity between ECM
terminal and terminal @

Continuity should exist.

% / 3. Check harness continuity between ECM
77% terminal {or terminal @) and
I SEF490U ground.

Continuity should not exist.

E’:‘“ﬁ @@ &"ﬁ If K, check hamess for short to ground
Hs. T-S- and short to power.

—

[ Ecm Jo|connecToR]| lz[3> Ok
45
h 4
CHECK GOMPONENT NG Replace front heated oxy-
@ (Front heated oxygen sensor). "1 gen sensor.
nl. Refer to “COMPONENT INSPECTION™"
@ = on next page.

OK
|

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EG-101.

SEF0735

h 4
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

% MONITOR  # NO FALL []
CMPS-RPM(REF)  2137rpm COMPONENT INSPECTION

MAS AIR/FL SE 1.96V Front heated oxygen sensor
COOLAN TEMP/S 84°C i i 1 -
o 0n SENSOR 0ary 1) Scta?er:t L?rr:e‘c.;me and warm it up to normg! operating tem
FR O2MNTR LEAN 2) Select “MANU TRIG” and “HI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR” mode with CONSULT, and select “FR O2

y SENSOR” and “FR 02 MNTR".

[ RECORD 1 3) Hold engine speed at 2,000 rpm under no load dur-

SEF084P ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FRO2MNTR” 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:
cycle 11121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR O2 MNTR”, “RICH”

L = “FR 02 MNTR", “LEAN”

e “FR O2 SENSOR” voltage goes above 0.6V at least
once.

e “FR 02 SENSOR” voltage goes below 0.35V at least
once.

e “FR O2 SENSOR” voltage never exceeds 1.0V.

888+
PMPS i % Ee’l " Maximurn
\ {rpm) {v) HE HE HE HE H \| = Maximum voltage
09"13 2050 0.19 , should be over 0.6V
09"11 2050 0.18 = e ' : at least one time.
09'08 2050 0.18 3¢ oo -
08"07 2037 0.18 = x | [ ' H V : \ ! 1 T 1
09"05 2037 0.18 u R S A T T « Minimum voltage
0g"03 2060 0.23 o Lol Vo Vol o v should be below 0.35V
08"t 2012 0.43 o _ Y Y/ “\-,' \..’ N7 ' at Ieast cne time.
GRAPH E ﬁ Minimum
- e SEF142V
OR
@ 1) Start engine and warm it up to normal operating tem-
SoNNEST perature.
WS, 5 2) Set voltme)ater pr%ae(s between ECM terminal @¢ (sen-
g ] e g sor signal} and engine ground).
(BT H:MEGNZH 13 \ 1'.;5 3) Check the following with engine speed held at 2,000
o~ G rpm constant under no load.
‘ j ¢ Malfunction indicator lamp goes on more than 5
5 o times within 10 seconds in Diagnostic Test Mode I
AC, (FRONT HEATED OXYGEN SENSOR MONITOR).
M & Cfb\ﬂ ¢ The maximum voltage is over 0.6V at least one time.

SEF085P

e The minimum voltage is below 0.35V at least one time.
o The voltage never exceeds 1.0V.

EC-157
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TROUBLE DIAGNOSIS FOR DTC P0131

e

T T
m AR ALY ?{{{{/{@1\\\\'

Zirconia tube

SEF463R

Output voltage V. [v]

Q H
Rich -==——- Ideal ratic ——= Lean

Mixture ratio
SEF288D

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor 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 REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 SENSOR

® Engine: After warming up
FR G2 MNTR :

Maintaining engine speed at 2,000
rpm

0 - 0.3V & Approx. 0.6 - 1.0V

LEAN < RICH
Changes more than 5 times during
10 seconds.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NC.
0 - Approximately 1.0V
Mr——————
|Eng|’ne is running.[ 20
4 Front heated oxygen sen- N O
6 w sor After warming up 1o normal cperating tempera- |
ture and engine speed is 2,000 rpm
SEF201T

EC-158



TROUBLE DIAGNOSIS FOR DTC P0131
Front Heated Oxygen Sensor (Lean Shift

Monitoring) (Front HO2S) (Cont’d)
ON BOARD DIAGNOSIS LOGIC
- oK NG To judge the malfunction, the output from the front heated oxy- @l
gen sensor is monitored to determine whether the “rich” output
__________ is sufficiently high and whether the “lean” output is sufficiently
low. When both the outputs are shifting to the lean side, the MA
malfunction will be detected.
v EN]
SEF300U
LG
D'agg?::;:ume Malfunction is detected when ... (Pg:s?t‘)::; fz)e:;ze)
PO131 ® The maximum and minimum voltages from the sensor are not | ® Front heated oxygen sensor
0411 reached to the specified voltages. ® Front heated oxygen sensor heater
® Fuel pressure s
® Injectors FE
® Intake air leaks
GL
.
DIAGNOSTIC TROUBLE CODE CONFIRMATION WY
BFR 02 SENSOR P13l [] PROCEDURE
QUT OF CONDITION
CAUTION: AT
zzzmzzzzzs MONITOR =zz=====zz Always drive vehicle at a safe speed.
CMPS.RPM(REF) 1250rpm NOTE:
THRTL POS SEN 0.82v iy BA,
B/FUEL SCHDL 1.5msec If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds hefore A
conducting the next test.
Leriaayl TESTING CONDITION:
e Always perform at a temperature above -10°C (14°F). ER
e Before performing the following procedure, confirm
WFR 02 Porstll [] that battery voltage is more than 11V at idle.
- e Never raise engine speed above 3,600 rpm during the §T
zzm=mmm=== MONITOR ========== “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
%I\:Ig_?-FiPM(HEF) 1887rpm CEDURE?". If the engine speed limit is exceeded, retry
: /FUE'-LF'S%SHSEN g:gfn‘;ec the procedure from step 2)._ _ RS
1) Start engine and warm it up to normai operating tem-
perature
2) Stop engine and wait at least 5 seconds. Ell
3) Turn ignition switch “ON” and select “FR O2 SEN-
SEF144Y, SOR PQ131” of "FRONT O2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT. b
WFR 02 SENSOR Po131ll [ ] 4) Touch “START”.
5) Start engine and let it idle for at least 3 minutes. L
6) When the following conditions are met, “TESTING” =
COMPLETED will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING” B
changes to “COMPLETED”. (It will take approxi-
mately 50 seconds.)
CMPS-RPM (REF): 1,700 - 2,600 rpm
Vehicle speed: 80 - 100 km/h {50 - 75 MPH)

| SELF-DIAGRESULTS B/FUEL SCHDL: 1.0 - 4.5 msec
SEF211Y] Selector lever: Suitable position

EC-159 315




TROUBLE DIAGNOSIS FOR DTC P0131
Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)
It “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”, EC-162.

OR
b A OVERALL FUNCTION CHECK
il " Use this procedure to check the overall function of the front
[ Ecm |o/connEcTor]| c fA\H hgated oxygen sensor circuit. During this check, a 1st trip DTC
1 43 e might not be confirmed.
2\4 @ 1) Start engine and warm it up to normal operating tem-
" 25 perature.

” e 2) Set voltmeter probes between ECM terminal @ (sen-

5 o sor signal) and @3 (engine ground).
3) Check the following with engine speed held at 2,000

SEF986R rpm constant under no load.

e The maximum voltage is over 0.6V at least one time.
e The minimum voltage is over (.1V at least one time.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-162.

316 EC-160



TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

. EC-FRO2-01 &

IGNITION SWITCH
ON or START
I
FUSE Reter to “EL-POWER". &
10a [BLOCK[ oo A
CL) s : Detectable line for DTC
= - Non-detectable line for DTC
| 13K|| J R
LG/B
[ l-
o 16
LG/B
|| 3 l|
FRONT
HEATED
OXYGEN
SENSOR
o
[ 2]
OR W
- oL
T~~~
I I
| 1
i 1 MT
I ]
i |
I I
1 1
1 1 A
1 1
I 1
I (
1 |
g I A
N I I
1 a1
(1@
RA
BR
@-8
1
OR W B ST
||115H ||ﬁ|| |[43|| I '
ECM (ECCS B B B
02KF 02SF GND-C [ GANTROL i
MODULE) .—I F’&S
e
BT
1K [2K]K] =4 ]5K]5r]7K TR e e 1o i0 M58 — F11 7
sKJoK] 1okl ikpK[isKEakiskEek) mR 111211314 [15 1s 117 18| T SIBPD N HA
E
! I H.5.
101]102]103f |104]105|106 11213 39| [40j41] 53]54[s50 )56 1B
o7 1oa]i08] [riofrm [rig] Loz LaLs ] 43) [aalasluelsrls5 59l
HEEONE 50| La7lals2fsa[s4]ss)
113f114[11s| [118]117[118 MEE [F667]65]69]

AEC362A
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TROUBLE DIAGNOSIS FOR DTC P0131

/4

: N=m (kg-m, ft-Ib)
v SEF653U

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

/

Loosen and retighten front heated oxygen
Sensor.
Tightening torque:

40 - 50 N'm

(4.1 - 5.1 kg-m, 30 - 37 ft-lb)

SELF-LEARN
CONTROL

MONITOR
CMPS-RPM(REF)
COOLAN TEMP/S

FR O2 SENSOR

FR O2 MNTR

W acvetesT B [

100%

812rpm
93°C

0.91v
102%

y

by
| CLEAR

SEFi00P

harnes

P

Ve’}mle@éﬁc_\,;\\\j%»l—
Ma

ss alr flow sensor

CLEAR THE SELF-LEARNING DATA.

1. Start engine and warm it up to normal

operating temperature.

2. Select “SELF-LEARNING

CONT” in “ACTIVE TEST"
mode with CONSULT.

. Clear the self-learning control
coefficient by touching
“CLEAR”.

. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC P0171
detected? Is it difficuit to start
engine?

OR

Yes

SEF482U

. Turn ignition switch "OFF".

. Disconnect mass air flow sensor
harress connector, and restart
and run engine for at least 3
seconds at idle speed.

. Stop engine and reconnect
mass air flow sensor harness
connector.

. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode 1.

. Erase the diagnostic test mode
li (Selt-diagnostic results}
memaory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
.

. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC 0115
detected? Is it difficult 1o start

engine?
l No

Go to “TROUBLE DIAG-
NOCSIS FOR DTC P0O1717,
EC-219.

CHECK COMPONENT
(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION” on

NG

B

next page.
l OK
®

(Go-to next page.)

EC-162

Replace front heated oxy-
gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

® @

'

CHECK COMPONENT NG__ Replace front heated oxy- ;
{Front heated oxygen sensor). | gen sensor. A
Refer to “COMPONENT INSPECTION” on

next page.

iOK =]

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101. LG

'

INSPECTION END

GL

(v

COMPONENT INSPECTION

Front heated oxygen sensor heater AT

Check resistance between terminals @) and ().
Resistance: 2.3 - 4.3(} at 25°C (77°F)
Check continuity between terminals @& and (¥, @ and @. A,
Continuity should not exist.
If NG, repiace the front heated oxygen sensor.
CAUTION: BA
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. BR

s
TS.

DISCONNECT

€
&

AECTSBA

EC-163 319
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

¥e MONITOR  ¥r NO FalL [] Front heated
CMPSRPM(REF)  2187mm ront heate oxy.gen sensor_ .
MAS AIR/FL SE 1.96v 1) Start engine and warm it up to normal operating tem-
COOLANTEMP/S  84°C perature. ,
FR 02 SENSOR 087V 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR O2
INJ PULSE 2 BMmsec SENSOR” and “FR O2 MNTR”.

" 3) Hold engine speed at 2,000 rpm under no load dur-

ing the following steps.
RECORD ]EFOW 4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR 02 MNTR” 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:
cycle |1 1218314151

FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR", “RICH”

L = “FR O2 MNTR”, “LEAN"

¢ “FR O2 SENSOR" voltage goes above 0.6V at least
once.

e “FR O2 SENSOR” voltage goes below 0.35V at least
once.

e “FR O2 SENSOR” voltage never exceeds 1.0V

& 2&
CMPS FR W _
17:51 APM 02 @9 Maximum
(REF) SEN -, i 7 .
(rpmy) \) Do Y ! '\ i | H ! * Maximum voltage
09"13 2050 G.19 , , , should he over 0.6V
gg:g); gggg g}g = E_ o . ' o ' at least one time.
09'07 2037 0.18 2 ° A T T
09'05 2037 0.18 u O L « Minimum voltage
09'03 . 2060 0.23 o Lo Vot Voo Voo v . should be below 0.35V
09"01 2012 0.43 o A N ST at least ane time.
GRAPH E E Minimum
e SEF142v
OR
@ 1) “Start engine and warm it up to normal operating tem-
[T perature.
e HS. 3 2) Set voltmeter probes between ECM terminal @8 (sen-
“ o ﬁcoﬂnscmaﬂ N sor signal) and @3 (engine ground).
= 15 5 3) Check the following with engine speed held at 2,000
* = )56 rpm constant under no load.
™ 2 e Malfunction indicator lamp goes on more than 5
C.ﬁa) times within 10 seconds in Diagnostic Test Mcde |
) © o (FRONT HEATED OXYGEN SENSOR MONITOR).
5@ 3 f@ ¢ The maximum voltage is over 0.6V at least one time.
e C H e The minimum voltage is below 0.35V at least one
SEF08SP time.
¢ The voltage never exceeds 1.0V.
EC-164



TROUBLE DIAGNOSIS FOR DTC P0132

gt

NS it
o [

Louver

B S

Zirconia tube

SEF468R

Cutput voltage V. [v]

0

Rich —~=—— |deal ratio —= Lean

Mixture ratio
SEF288D

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor 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 REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

FR O2 SENSOR

FR O2 MNTR

® Engine: After warming up

0 - 0.3V «> Approx. 0.6 - 1.0V

Maintaining engine speed at 2,000 |LEAN < RICH
rem Changes more than 5 times during
10 seconds.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NOQ.
0 - Approximatsly 1.0V
M
[Engine is running. | 2 b
4 W Front heated oxygen sen- 1
6 sor After warming up to normal operating tempera- | 4
ture and engine speed is 2,000 rpm
T SEF201T

EC-165

el
M
EM
LG
FE
ol

b

BR

ST

321



322

TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S) (Cont’d)
oK NG ON BOARD DIAGNOSIS LOGIC

1w To judge the malfunction, the output from the front heated oxy-

0.8y --------- SN -/}~ gen sensor 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
0.35V - -\ f--\-f- --------- be detected.
ov
SEF293U
Diaggzsét‘::r;rgmuble Malfunction is detected when ... ' (PS:;S; Ig::,ie)

PO132 ® The maximum and minimum voltages from the sensor are @ Front heated oxygen sensor

0410 beyond the specified voltages. @ Front heated oxygen sensor heater
® Fuel pressure
® (njectors

B 02 seson Forooll DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
OUT OF CONDITION CAUTION:
=======z== MONITOR =zz=zzzz=: Always drive vehicle at a safe speed.

%AFT%F;PM(HEF) 1250rpm NOTE:

LA S -V If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

Leraey]  TESTING CONDITION:
e Always perform at a temperature above —10°C (14°F).
s Before performing the following procedure, confirm
WFR 02 SENSOR Po132[l [ ] that battery voltage is more than 11V at idle.
# Never raise engine speed above 3,600 rpm during the
mmmmmmmm—x MONITOR =========- “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CMPS-RPM(REF) 1887rpm CEDURE". If the engine speed limit is exceeded, retry
;HRTL POS SEN 0.88V the procedure from step 2).
/FUEL SCHDL 3.2msec 1) Start engine and warm it up to normal operating tem-
perature.
2) Stop engine and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “"FR 02 SEN-
SEF147V] SOR P0132” of “FRONT O2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.
4) Touch "START".
FR
BFR 02 SENSOR Po122 ] 5) Start engine and let it idle for at least 3 minutes.
6) When the following conditions are met, “TESTING”
COMPLETED will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (it will take approxi-
mately 50 seconds.)
CMPS-RPM (REF): 1,700 - 2,600 rpm
Vehicle speed: 80 - 100 km/h (50 - 75 MPH)
SELF-DIAG RESULTS B/FUEL SCHDL: 1.0 - 4.5 msec
SEF212V Selector lever: Suitable position
EC-166
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SEF986R

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)
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”, EC-169.

OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminal @ (sen-
sor signal) and @3 (engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
o The maximum voltage is below 0.8V at least onhe
time.
e The minimum voltage is below 0.35V at least one

time.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-169.

EC-167
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

IGNITION SWITCH
ON or START
|
FUSE |Refer to “EL-POWER".
10A BLOCK|]
(B wewm : Detectable line for DTC
W20 wmemm : Non-detectable dine for DTC
|| 13K|I
LG/B =
’i
LG/B
II 3 ||
FRONT
HEATED
OXYGEN
SENSOR
L]y [
OR W
-~ "*;
i~
I 1
1 I
| i
1 1
1 1
1 1
I 1
I |
| ]
1 1
| |
| |
1 |
| I
1 I
F 1.@
@-5
]
OR w B
115 I[a5]l ||43[| I l
O2HF  02sF  GND-C |SIMIESES B B B
MODULE) .J
e
1K[2K[3K| =3 |eK]5K]6K[7K] (azg) tlz]3f4]5KA6]7]18]2110| Guse = 1
BI o okt 1ich2K 3K 4K 55K sK% if12 131415 (16 47 18] W (1]2]3) &y

101]102]103] [104}105]106
107]108]108] |110[111H112
113 114]115] |116{117)118

AEC362A
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TROUBLE DIAGNOSIS FOR DTC P0132

/Q Front heated oxygen sensofl //_
@] 40 - 50 (4.1 - 5.1, 30 - 37)
v Pt e

A

P Nem (kg-m, ft-lb)
pr/s SEF853U

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

/

Loosen and retighten front heated oxygen
sSensor.
Tightening torque:

40 - 50 N-m

(4.1 - 5.1 kg-m, 30 - 37 fi-Ib)

h 4

W rcTiveTesT B U
SELF-LEARN 100%
CQNTHOL

=zoz==z= MONITCR =====c===
CMPS=-RPM{REF) 812rpm
COOLAN TEMP/S 93°C
FR 02 SENSOR 0.91V
FR 02 MNTR 102%

[ CLEAR |

SEF100P

Vehicle front
1 * (, i3/

harness connector

\

m\\\:SL

Mass air flow sensor

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.

2. Select "SELF-LEARNING
CONT” in “ACTIVE TEST”
rmode with CONSULT.

3. Clear the self-learning controi
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC P0O172
detected? Is it difficult to start
engine?

OR

Yes
.

SEF482U

. Turn ignition switch “OFF".

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
saconds at idle speed.

. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode il.

6. Erase the diagnostic test mode
Il (Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
Il.

7. Bun engine for at least 10 min-

utes at idle speed.

is the 1st trip DTC 0114

detected? Is it difficuit to start

*

a

engine?
l No

®

(Go to next page.)

EC-169

Go 1o “TROUBLE DIAG-

"] NOSIS FOR DTC P0172”,

EC-225.

FE

oL

(1)

BT
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

f

CHECK COMPONENT
{Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”

NG

Y

below.
l oK

Replace front heated oxy-
gen sensor.

CHECK COMPONENT
(Front heated oxygen sensor).
1. Turn ignition switch “OFF".
2. Disconnect sensor harnass connector
for water.
Water should not exist.
If OK, go to step 3.
3. Check front heated oxygen sensor.
Refer to "COMPONENT INSPEGTION” on

NG

next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

l

INSPECTION END

Ry 15

DISCONNECT

&

AEC158A

326

COMPONENT INSPECTION

Repair or replace harness
and/or connectors or
replace front heated oxygen
Sensor.

Front heated oxygen sensor heater

Check resistance between terminais 3) and ().
Resistance: 2.3 - 4.3() at 25°C (77°F)

Check continuity between terminals @ and (1), ® and @).
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

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.

EC-170



TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S) (Cont’d)
% MONITOR % NO FalL L] _
Front heated oxygen sensor
CMPSsRPM(REF)  2137rpm i _ _
MAS AIRELSE  1.06V =\ 1) Start engine and warm it up to normal operating tem- @&
' erature
COOLANTEMP/S  84°C pe - .o
FR 02 SENSOR 037V 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02 MA
INJ PULSE 2 Bmsec SENSOR” and “FR 02 MNTR".
i 3) Hold engine speed at 2,000 rpm under no load dur-
[ REGORD | ing the following steps. EM
SErosep 4) Touch “RECORD” on CONSULT screen.
5) Check the following. L@
e “FR O2 MNTR" 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: E
cycle 11121314151 EE
FR G2 MNTR R-L-R-L-R-L-R-L-R-L-R
R = “FR O2 MNTR”, “RICH” eL
L = “FR O2 MNTR”, “LEAN”
e “FR 02 SENSQOR” voltage goes above 0.6V at least
once. MT
e “FR 02 SENSOR” voltage goes below 0.35V at least
once.
‘e “FR 02 SENSOR” voltage never exceeds 1.0V. AT
& m
-Cﬂl\g’lzas Qg % E‘?'~I i Maximum
1751 (ReR SEN & SN _ FA
{rpm) V) F ! F L ! = Maximum voltage
0913 2050 0.19 ) ! ! should be over 0.6V
09"11 2050 0.18 e ! : Co at least one time.
09'09 2050 0.18 Q334 - o o RA
09'07 2087 018 T
0905 2037 0.18 o Lo [ A S T A « Minimum voltage
09'08 2060 0.23 o O S A T A R should be below 0.35V
agor 2012 0.43 © N L A ‘o AR at least one time. B
GRAPH E E ) Minimum
e SEF142V
8T
RS
BT
OR
.ﬁ" 1) Start engine and warm it up to normal operating tem- [{4
CONNEGT S perature
E B % 2) Set voltmeter pr%)es between ECN)’I terminal @ (sen-
Wit sor signal) and @) (engine ground EL
l| couuscron] 2 ' 4 3) Check the following with engine speed held at 2,000
w12 \ rpm constant under no load.
e Malfunction indicator lamp goes on more than & 5
. times within 10 seconds in Diagnostic Test Mode |I
& o (FRONT HEATED OXYGEN SENSOR MONITOR).
A5 e The maximum voltage is over 0.6V at least one time.
i, ] /Ay e The minimum voltage is below 0.35V at least one
K time.
SEF085P e The voltage never exceeds 1.0V.
EC-171 327



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
Zircania tube ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor signal is sent
8EF483R|  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.

Louver
Holder

e

TR =

L\\,\\\\\\" ]

e

Qutput voltage V. [v]

0 \
Rich -~ |deal ratio -—— Lean

Mixture ratio

SEF288D

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION

0 - 0.3V < Approx. 0.6 - 1.0V

Maintaining engine speed at 2,000 | EAN < RICH
rpm Changes maore than 5 times during
10 seconds.

FR 02 SENSOR
.............................. ® Engine: After warming up
FR O2 MNTR

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECM ground).

TER-
WIRE DATA

Mrill\éAL COLOR ITEM CONDITION (DC Voltage)
0 - Approximately 1.0V
M—— —

6 W Front heated oxygen sen- L L I TR
4 sor After warming up to normal operating tempera- | ¢
ture and engine speed is 2,000 rpm
TsEF201T

328 EC-172



TROUBLE DIAGNOSIS FOR DTC P0133

oK NG

SEF298U

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction of front heated oxygen sensor, this
diagnosis measures response time of front heated oxygen sen-
sor signal. The time is compensated by engine operating (speed
and load), fuel feedback control constant, and front heated oxy-
gen sensor temperature index. Judgment is based on whether
the compensated time (front heated oxygen sensor cycling time
index) is inordinately long or not.

Diagnostic Trouble

Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

P0O133 -

0409

® The response of the voltage signal from the sensor takes
mare than the specified time.

® Harness or connectors
(The sensor circuit is open or shorted.)
® Front heated oxygen sensor
@ Front heated oxygen sensor heater
® Fuel pressure
® Injectors
® Intake air leaks
® Exhaust gas leaks
® PCV
® Mass air flow sensor

WFR 02 SENSOR PO133 0 [
OUT OF CONDITION

. e i

1250rpm
o.s2v
1.5msec

__________ MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

SEF148V

MIFR 02 SENSOR Po133 Il [ ]

__________ MONITOR
CMPS.RPM{REF)
THRTL POS SEN
B/FUEL SCHDL

1887rpm
0.88V
3.2mseac

SEF149V|

WFR 02 SENSOR Po133 0 [

COMPLETED

SELF-DIAG RESULTS

‘

SEF213V

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

TESTING CONDITION:
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.

e Never raise engine speed above 3,600 rpm during the

“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE”. If the engine speed limit is exceeded, retry
,  the procedure from step 2).
1) Start engine and warm it up to normal operating tem-
perature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR O2 SEN-
S0OR P0133” of “FRONT 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch "START".

5) Start engine and let it idle for at least 3 minutes.

6) When the following conditions are met, “TESTING”

will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 20 seconds.)

CMPS-RPM (REF): 1,700 - 2,600 rpm

Vehicle speed: 80 - 120 km/h (50 - 75 MPH)
B/FUEL SCHDL: 1.1 - 4.5 msec

Selector lever: Suitable position

EC-173
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T
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- TROUBLE DIAGNOSIS FOR DTC P0133
‘ Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

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”, EC-176.

OR
b OVERALL FUNCTION CHECK
H's - ‘ Use this procedure to check the overall function of the front
I Ecm  fo{connEcToR) c /((5\\ " heated oxygen sensor circuit. During this check, a 1st trip DTC
46 43 5 might not be confirmed.
N @ 1) Start engine and warm it up to normal operating tem-
15,\ 2 perature.
o s 2) Set voltmeter probes between ECM terminal @9 (sen-
& ‘ sor signal) and @3 (engine ground).
3) Check the following with engine speed held at 2,000
SEF986R rpm constant under no load.

o Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |l
(FRONT HEATED OXYGEN SENSOR MONITOR).

4} 1f NG, go to “DIAGNOSTIC PROCEDURE”, EC-176.

330 EC-174



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

- . EC-FRO2-01 @

IGNITION SWITCH

ON ar START

|
FUSE |Refer 1o “EL-POWER".
Jon |BLOGK efer o MA
wB) M : Detectable line for DTC
= : Non-detectabie line for DTG
REA[] EM
LG/B -
16
(ET)= LG
LG/B
FRONT
HEATED
OXYGEN
SENSOR
Ew EE
(BR[N]

CH w _
B CL
r~§-1
I I
: : T
I 1
I t
1 1
I I
I I
i ) AT
( I
( I
i I
I I
i I A
t ]

N
(.].@
RA
BR
@-:
[ .

OR W B ST

||115|] ||4s |f |[43 lf I I

osHF  o2sF  enDc |EEMLECTS B B B .

MODULE) ._l S
A
BT
1K[2K3K]l:I4K5K6K|7K 112]3T4] 5K )6 7Ia|9|10 — @ YA
BR oK 1ok Kfizxiakfax]sefier] "R iz te s (16 17 8] ~w (1z213) &y
Eﬂ:‘
r .I W e
101}102]103] [104|105]106 38]ao] [40f41] |sa[s4fs5] [ B
107[108] 109} [110]111]112 a2[as] latlsltslerlsalsoleo
49|50 |47} 48]62]63164]65]
113114115 [116]117[118 [51]52] [66]67]68]6]

AEC362A
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TROUBLE DIAGNOSIS FOR DTC P0133

SEF088P

o T - G N

Front heated oxygen sensor
hamessl connector Z

Radiator
cap

r///s E F4/9;U

B actvetesT B I
SELF-LEARN 100%
CONTROL
======== MONITOR ========
CMPS*RPM(REF) 812rpm
COOLAN TEMP/S 93°C
FR O2 SENSOR 091V
FR 02 MNTR 102%
| CLEAR
SEF100P|

Mass eair flow sensor
harness connector

lE Vehicle front{ e TT—e—\ N

SEF4820

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground

SCrews.

Loosen and retighten front heated oxygen
SEnsor,
Tightening torque:

40 - 50 N'm

(4.1 - 5.1 kg-m, 30 - 37 ft-Ib)

v

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

v OK

Repair or replace.

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listen for an
intake air leak between the mass air flow
sensor and the intake manifold.

NG

h J

OK

B v

Repair or replace.

CLEAR THE SELF-LEARNING DATA

1. Start engine and warm it up to normal
operating temperature.

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR”.

4. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC PO171 or
P0O172 detected? Is it difficult
to start engine?

OR

Yes

h 4

. Tum ignition switch “OFF".

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect mass
air flow sensor hamess connec-
tor.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode I,

6. Erase the diagnostic test mode I
(Self-diagnostic results) memory.
Make sure diagnostic trouble
code No. 0505 is displayed in
Diagnostic Test Mode I,

7. Run engine for at least 10 min-

utes at idle speed.

is the 1st trip DTC 0115 or

0114 detected? Is it difficult to

start engine?

¥No

{Go fo next page.)

EC-176

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO1717,
EC-218 or “TROUBLE
DIAGNOSIS FOR DTC
P0O172”, EC-225.




TROUBLE DIAGNOSIS FOR DTC P0133

. . DISCONHELT . . DISCONNECT

EcM 1o} conNeaToR]|

46

=)

[@]

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

SEF073§

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.

2. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short to ground

NG

and short to power.
i OK

Repair harness or connec-

"1 tors.

CHECK COMPONENT
(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION” on

NG

next page.
l oK

Replace front heated oxy-

"1 gen sensor.

CHECK COMPONENT
(Front heated oxygen sensor).
Refer to “COMPONENT INSPECTION” on

NG

next page.
l OK

Replace front heated oxy-

| gen sensor.

CHECK COMPONENT
(Mass air flow sensor).
Refer to “COMPONENT INSPECTION”,

NG

EC-115.
lOK

Replace mass air flow sen-
SOf.

CHECK COMPONENT
(PCV valve).
Refer to “COMPONENT INSPECTION” on

NG

EC-30.
l oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

h 4

INSPECTION END

EC-177

Repair or replace PCV
valve.

CL

M

Al

Bl

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P0133

15

DISCONNECT

AEC158A,
¥ MONITOR W NO FAIL D
CMPSRPM(REF)  2137mpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S B4°C
FR Q2 SENSCR 0.37v
FR O2 MNTR LEAN
INJ PULSE 2.6msec
i
RECORD
SEF084P

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals (3 and (1).
Resistance: 2.3 - 4.3(} at 25°C (77°F)
Check continuity between terminals @ and @), @ and (2.
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION: :
Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a
bhard surface such as a concrete floor; use a new one.

Front heated oxygen sensor

1) Start engine and warm it up to normal operating tem-
perature.

2) Select “"MANU TRIG” and "HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR O2
SENSOR” and “FR 02 MNTR”.

3} Hold engine speed at 2,000 rpm under no load dur-
ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FRO2 MNTR” 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:

cycle 11121314151
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH"
L =“FR O2 MNTR”, “LEAN”
e “FR O2 SENSOR” voltage goes above 0.6V at |least

once.
e “FR O2 SENSOR” voitage goes below 0.35V at least

once.
e “FR 02 SENSOR” voltage never exceeds 1.0V.

EC-178



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

S3&
CMPS FR e ,
1751 «BPM 02 e Maximurm
’ (REF) SEN * N 7 N s ;
(rpm) V) A T U * Maximum voltage
09"13 2050 0.19 . ' ' should be over 0.6V
09"11 2050 0.18 = : at least one time.
09'08 2050 0.18 2337 ' '
09'07 2037 0.18 2% b ey,
0905 2037 0.18 % I L * Minimum voltage
09"03 2080 0.23 o [ A U A S S S should be below 0.35V
0901 2012 0.43 © SN & SN at least one time.
Minimum
RAPH R
G ~o SEF142v
OR
COMMECT @ 1} Start engine and warm it up to normai operating tem-
HS, 2 perature.
= 2.000,4 2) Set voltmeter probes between ECM terminal @ (sen-
|___ECH O/ CONNECTOR] 13‘\ e sor signal) and @) (engine ground).
% N ): ~ 3) Check the following with engine speed held at 2,000
~ 0 6 rpm constant under no load.
@ﬁ@ e Malfunction indicator lamp goes on more than 5
® times within 10 seconds in Diagnostic Test Mode |l
I f p (FRONT HEATED OXYGEN SENSOR MONITOR).
‘\@ ) ¢4 A\H ® The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.35V at least one
SEFD85P time
e The voltage never exceeds 1.0V.

EC-179
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TROUBLE DIAGNOSIS FOR DTC P0134

Louver

/Holder
N

= e //w‘\\\
TR o e
Nt

Heater pad

Zirconia tube

SEF463R

-

Output voltage V. [v)

0 L i
Rich ==— |deal rativ —— Lean

Mixture ratic
SEF288D

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is piaced into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to 0V in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratic. The ideal air-fuel ratio occurs
near the radical change from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference valuas

MONITOR ITEM CONDITION SPECIFICATION
FR 02 SENSOR 0 - 0.3V « Approx. 0.6 - 1.0V
Maintaining engine speed at 2,000 |LEAN < RICH

® Engine: After warming up
FR O2 MNTR

rpm

Changes more than 5 times during
10 seconds.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @) (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NQ.
0 - Approximately 1.0V
V) —
[Engine is running.| 2 i
46 W Front heated oxygen sen- | TP
sor After warming up to normal operating tempera- | ¢ [\ M\
ture and engine speed is 2,000 rpm R
.
T e
‘ SEF201T

EC-180



TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

SEF301L

(Front HO2S) (Cont’'d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the diagnosis checks that the front G
heated oxygen sensor output is not inordinately high.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

PO134
0412

® An excessively high voltage from the sensor is sent to ECM.

® Harness or connectors
(The sensor circuit is open or shorted.)
® Front heated oxygen sensor

Y& NO FAIL
30°C

T MONITOR
COOQLAN TEMP/S

RECORD

|

SEF002P

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF”’ and wait at least 5 seconds before

conducting the next test.

® "

2)

perature.

onds.
Turn ignition switch “ON".

PROCEDURE”, EC-184.

Start engine and warm it up to normal operating tem-
Turn ignition switch “OFF” and wait at least 5 sec-
Select “DATA MONITOR” mode with CONSULT.

Restart engine and let it idle for 35 seconds.
If 1st trip DTC is detected, go to “DIAGNOSTIC

OR
perature.

ongs.

onds.

Select "MODE 3" with GST.
7) If DTC is detected,

go

Start engine and warm it up to normal operating tem-
Tum ignition switch “OFF” and wait at least 5 sec-

. Restart engine and let it idle for 35 seconds.
Turn ignition switch “OFF” and wait at least 5 sec-

Restart engine and let it idle for 35 seconds.

to “DIAGNOSTIC

PROCEDURE”, EC-184.
OR
K
2)

perature.

onds.
3)

EC-181

Start engine and warm it up to normal operating tem-
Turn ignition switch “OFF” and wait at least 5 sec-

Restart engine and let it idle for 35 seconds.

A
EM
LG
FE
el
MT

AT

RS

337



338

TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

4) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

5). Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-184.

e When using GST, “DTC CONFIRMATION PROCEDURE"
should be performed twice as much as when using CON-
SULT or ECM (Diagnostic Test Mode Il) because GST can-
not display MODE 7 (1st trip DTC) concerning this diagno-
sis. Therefore, using CONSULT or ECM (Diagnostic Test
Mode Il} is recommended.

EC-182



TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d) :

- EC-FRO2-01 @

IGNITION SWITCH
ON or START
K Refer to “EL-POWER". : A
I : Detectable line for DTC
= : Non-detectable line for DTC E[Mﬂ
LG
FRONT
HEATED
OXYGEN
SENSOR
T 2
OR w
N oL
r~F-1
1 |
1 |
1 1 MT
1 ]
| I
| 1
| I
' ! AT
1 I
I |
1 1
| |
I I FA
1 1
I _B_ 1
1.0
B
@-:
1
OR W B o
Bl |Te"|| ||43 il l I
ECM (ECCS B B B
O2HF 025F GND-C  |cANTROL :
MODULE) ._l J- BS
L 1L
BT
1 K[2kfak] e [aK[eKIEK [7K] (a2 0) HARABSAHABER o —__ (F11
(5 5 e Y S S e izl is 6 (17118 ] W (112]3) &7 A
B -
— H.S.
i W
101|102 c3| |104}105{108 BHE 20021]22]23 3[3a] |4ol41] [53]54]s 1B

5]
8
3]
]
2]
2]

107]108]109] |110j111]112 EREEE “ol50

U314 15] |16 1171118] [15] Tre]i7]18} a4|35]36 |37

|
5]
)
1]
i3]
E(J’l
EEE

HEAHBBE o [24i25[26]27]28] [42] 3

2]
85|
E
]
B
2]
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TROUBLE DIAGNOSIS FOR DTC P0134

. 7

/j v/

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

h 4

m (kg-m, ft-ib)
A/ SEFe53U

harnessl connector

AT O e

Front heated oxygen sensor

Loosen and retighten front heated oxygen
sensor.
Tightening torgue:

40 - 50 N'm

{4.1 - 5.1 kg-m, 30 - 37 ft-Ib}

A

Radiator
cap

7,//8EF490U

. €& @ . &

[ Ecm |0| CONNECTOR]|
465 ‘

[Q]

w1l

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
harmness connector and ECM harness
connector.

2. Check harness continuity between ECM
terminal and terminal (2).
Continuity should exist.

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short to ground

NG

and short to power.
iOK

. | Repair harness or connec-
"1 tors.

SEFQ7238

CHECK COMPONENT
(Front heated oxygen sensor).
1. Turn ignition switch “OFF".

2. Disconnect sensor harness connector

for water.

Water should not exist.

If OK, go to siep 3.
3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTICN” on

NG

next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

'

INSPECTION END

EC-184

Replace front heated oxy-

"I gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)

s MoNToR % o Fal. [] COMPONENT INSPECTION
CMPS'RPM(REF)  2137rpm al
MAS AIR/FL SE 1.98v Front heated oxygen sensor
COOLANTEMP/S  84°C =~ 1) Start engine and warm it up to normal operating tem-
FRO2SENSOR 037V perature. WA
FR 02 MNTR LEAN 2) Select “MANU TRIG” and “HI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR” mode with CONSULT, and select “FR O2
] SENSOR” and “FR 02 MNTR”. Bl
[ RECORD | 3) Hold engine speed at 2,000 rpm under no load dur-
SEF084F ing the following steps.
4) Touch “RECORD” on CONSULT screen. LG

5) Check the following.

e “FR O2 MNTR” 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:

FE
cycle 1112131415
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R oL
R = “FR 02 MNTR”, “RICH”
L =“FR 02 MNTR", “LEAN”
e "FR O2 SENSOR” voltage goes above 0.6V at least L}
once.
e “FR O2 SENSOR?” voltage goes below 0.35V at least |
once. AT
¢ “FR 02 SENSOR” voitage never exceeds 1.0V.
288 A
CHI\Q:I:IIS Eg =8 g " Maximum "
- T axim
1751 (RER) SEN LY ,
{rom) ) T FE F ! i i \ * Maximum voitage a4
09"13 2050 .19 should be over 0.6V S
08"11 2050 0.18 %E ' oot at least one time.
09'08 2050 0.18 e ot .
09'07 2087 0.18 2%° L A T T _
09"05 2037 0.18 i S L T « Minimum voltage BR
0903 2060 0.23 o Lo L [ A U should be below 0.35V
08'01 2012 043 z _ o Y at least one time.
I E Minimum ST
GRAPH Mo SEF142V
RS
BT
OR
@ 1) Start engine and warm it up to normal operating tem- g
Conneer : perature.
@ 2) Set voltmeter probes between ECM terminal @9 (sen-
_ 3 sor signal) and @) {engine ground). EL
e }o{Tomgcmnﬂ 230 3) Check the following with engine speed held at 2,000
b 3 1 \ );‘;5 rpm constant under no load.
0" 6 e Malfunction indicator lamp goes on more than 5 1B
@) ‘ V] times within 10 seconds in Diagnostic Test Mode Il
o o (FRONT HEATED OXYGEN SENSOR MONITOR).
A5, ¢ The maximum voltage is over 0.6V at least one time.
iy @ | CK&H ¢ The minimum voltage is below 0.35V at least one
o time.
SEF085P ¢ The voltage never exceeds 1.0V.

EC-185 341



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater
SYSTEM DESCRIPTION

Front
heated oxy-
gen sensor
heater

Engine speed ECM >

Camshaft position sensor

Y

The ECM performs ON/OFF control of the front OPERATION

heated oxygen sensor heater corresponding to Eront heated
the engine speed. Engine speed rpm ront heated oxygen sensor
heater
Above 3,600 OFF
Below 3,600 ON

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference vaiues
MONITOR ITEM CONDITION SPECIFICATION

® Engine speed: Idle ON

FR 02 HEATER
® Engine speed: Above 3,600 rpm OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECM ground).

TER-
WIRE DATA
MI:II\(;AL COLOR ITEM GONDITION (DC Voltage)

[Engine is running.|

Approximately 0.4V

Front heated oxygen sen- L Engine speed is below 3,600 rpm

115 OR

sor heater |Engine is running.] BATTERY VOLTAGE
{11 - 14V}

Engine speed is above 3,600 rpm

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble N Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
PO135 ® The current amperage in the front heated oxygen ® Harness or connectors
0801 sensor heater circuit is out of the normal range. (The front heated oxygen senscr heater circuit is
(An improper voltage drop signal is sent to ECM open or shorted.)
through the front heated oxygen sensor heater.) ® Front heated oxygen sensor heater

42 EC-186



TROUBLE DIAGNOSIS FOR DTC P0135

% MONITOR ¢ NO FALL [

CMPSRPM({REF) 700rpm

RECORD

|

SEF120P

Front Heated Oxygen Sensor Heater (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before

conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that
battery voltage is in between 10.5V and 16V.

1} Turn ignition switch “ON” and select “DATA
MONITOR” mode with CONSULT.

2) Start engine and run it for at least 5 seconds at idle
speed.

3) If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE”, EC-188.
: OR

1) Start engine and run it for at least 5 seconds at idle
speed.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Start engine and run it for at least 5 seconds at idle
speed.

4) Select “MODE 3” with GST.

5) If DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-189.

OR

NO
JOO0LS

1) Start engine and run it for at least 5 seconds at idle
speed.
2) Tumn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-189.
When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice
as much as when using CONSULT or ECM (Diagnostic
Test Mode Il) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using
CONSULT or ECM (Diagnostic Test Mode i) is recom-
mended.

EC-187

A
ERM
LG
Fle
CL
BT

AT

BR
ST
RS

BT

343



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)

. EC-FRO2/H-01

IGNITION SWITCH
ON or START
|
FUSE
10A (BLOGCK |Refer to “EL-POWER”,
(JB) wmmm : Dsiectable ling for DTC
= : Non-detectable line for DTC
EEX]
LG/B
i)
LG/B
=1
FRONT
HEATED
OXYGEN
SENSOR
] A
OR
il
| 1
1 1
i i
I |
1 |
1 |
1 1
1 ]
1 1
1 1
1 1
1 1
] o
1 1
i I
| i
1 1
1 1
1 1
1 1
S S 1
(Sl I —-I
@-:
1
OR w B
[frist [46] [gal B B B
OPHF 025F GND-C FECC’%S ‘ |
CONTROL hd
MODULE) = —
1K[2KIK[E]a]sK]er]7k) (750) t{2]a]4]sKY6 1718 ]2 10]| Gase -
8K9K10K11K|T2K13K14K15K16K% nlE{sfis1e[17[1e] w g
101[102}103| {104]:05|108
107[10a]1og| [110]114]112
113114f115] [t16[117]118

344

AEC363A
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TROUBLE DIAGNOSIS FOR DTC P0135 |
Front Heated Oxygen Sensor Heater (Cont’d)
DIAGNOSTIC PROCEDURE

AT O e
Front heated oxygen sensor
%arnessl connector > INSPECTION START @l
/\
f
/77 CHECK POWER SUPPLY. NG_ Repair harness or connec- (MIA
,’/ 1. Turn ignition switch “OFF”. 7] tors.
Radiator 2. Disconnect front heated oxygen sensor
Gf,‘P harness connector. Bl
/ 3. Turn ignition switch “ON".
ﬂ 7’7/// 4. Check voltage between terminat (3) and
777 SEF4S0U ground with GONSULT or tester.
Voltage: Battery voltage LG
x DISCONNECT
A E =
= E v
o CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Tum ignition switch “QFF”. | tors.
2. Disconnect ECM harness connector. EE
Py= 3. Check harness continuity between termi-
@@ I i nal (1) and ECM terminal ({15).
— Continuity should exist.
== 4 If OK, check hamness for short to ground GL
(A and short to power.
' SEF646P
CK
. l T
B] CHECK COMPONENT NG | Replace front heated oxy-
Y -y T cssyn= || (Front heated oxygen sensor heater). | gen sensor.
Hs. Gﬁ} T_s_ E}l Refer to “COMPONENT INSPECTION” AT
below.
|[ ECM |0 GONNECTOH" Gl
115 l oK EA

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

INSPECTION END

SEFQ37S
BiR
ST
RS
BT
A
COMPONENT INSPECTION
_ Front heated oxygen sensor heater
'EET_SV Check resistance between terminals @ and ). EL
Resistance: 2.3 - 4.3Q at 25°C (77°F)
— Check continuity between terminals @ and O, ® and @.
Continuity should not exist. DX
If NG, replace the front heated oxygen sensor.
w CAUTION:
@a Discard any heated oxygen sensor which has been
o dropped from a height of more than 0.5 m (19.7 in) onto a
AEC1%N  hard surface such as a concrete floor; use a new one.

EC-189 345
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TROUBLE DIAGNOSIS FOR DTC P0137

Heater pad

/Holder
NN

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor {Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratic is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

RR O2 SENSOR

.............................. ® Engine: After warming up

RR Q2 MNTR

Revving engine from idle to 3,000 0- 0.3V & Approx. 0.6 - 1.0V

rpm quickly LEAN <> RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECM ground}.

TER- '
WIRE DATA
MILI\CJ)AL COLOR ITEM CONDITION (DC Voltage)
|Engine is running.|
52 |w Rear heated oxygen sen- After warming up to normal operating tempera- | o - Approximately 1.0V
sor ture and revving engine from idle to 3,000 rpm
quickly
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
time between rich and iean than the front heated oxygen sen-
OK NG .
v sor. The oxygen storage capacity before the three way catalyst

SEF304U

causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the mini-
mum voltage of the sensor is sufficiently low during the various
driving condition such as fuel-cut.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check Items
(Possible Cause)

P0137
0511

® The minimum voltage from the sensor is not reached io the ® Harness or connectors
specified voltage.

{The sensor circuit is open or shorted.}
® Rear heated oxygen sensor
® Fuel pressure
® Injectors

EC-190



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d)
B RRO2sENPO137 B [] :
ggmg; ; ﬁ)\'%g Slll__:’ fgrhéo DIAGNOSTIC TROUBLE CODE CONFIRMATION &l
COND3: INCOMPLETE PROCEDURE )
==zz====zz MONITOR ==z=zz======: CAUTION:
?ﬂgTSLF;%\g(!;EQ 8.??5“ e Always drive vehicle at a safe speed. B,
B/FUEL SCHDL 1.0msac NOTE: :
e  “COMPLETED” will appear on CONSULT screen when
all tests “COND1”, “COND2” and “COND3” are com- Ei
pleted.
SeFis2v) o K “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn LG
B RRO2SENP0O137 B [ ignition switch “OFF” and wait at least 5 seconds
oo N3N TESTING] before conducting the next test.
COND2: IN
COND3: mggﬂ&gg TESTING CONDITION: ) .
mmemmmmmm= MONITOR ==zz====== Never stop engine during this test. If the engine is stopped,
%:H:Tsm%r\g(ggi) S%i::;pm reperform this test from step 2). e
. Procedure for COND1
B/FUEL SCHDL 3.8mseo 1) Start engine and warm it up to normal operating tem-
perature. cL
2) Turn ignition switch “OFF” and wait at least 5 sec-
SEF153V onds.
3) Turn ignition switch “ON” and select “RR O2 SEN- [T
SOR P0137” of “REAR Q2 SENSOR” in “DTC
oo FiRO2SEN P17 W [ ] WORK SUPPORT” mode with GONSULT.
COND2: INCOMPLETE 4) Touch “START”. AT
COND3: INCOMPLETE 5) Start engine and let it idle for at least 30 seconds.
zzz===zzz= MONITOR ====z===== 6) Rev engine up to 2,000 rpm 2 or 3 times quickly
CuPSPEMBED oo under no load. 2
B/FUEL SCHDL 3.6msec If “COMPLETED” appears on CONSULT screen, go
to step 11). '
if “COMPLETED” does not appear on CONSULT R&
screen, go to the following step.
SEF154Y, 7) Drive vehicle at a speed of more than 70 km/h (43
mph) for 2 consecutive minutes. 2R
B RRO2SENFO137 M [ ] 8) When the following conditions are met, “TESTING”
COND1: COMPLETED will be displayed at “COND1” on the CONSULT _
COND2: COMPLETED screen. Maintain the conditions continuously until ST
_P_?TP_"E_'}'CM%“&TTLS;E __________ “TESTING” changes to “COMPLETED”. (It will take
TIPS APMIREEY e approximately 60 seconds.) _
THRTLPOSGEN. 0B CMPS-RPM (REF): 1,600 - 2,600 rpm RS
B/FUEL SCHDL 1.0msec Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.5 - 4.9 msec BT
Selector lever: Suitable position .
NOTE:
SEF155V o If “TESTING” is not displayed after 5 minutes, HA
retry from step 2). o
e |If “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for BL
COND2” is conducted, it is unnecessary to con-
duct step 9).
Procedure for COND2 D
9) 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 screen has turned to “COMPLETED”.
(It will take approximately 4 seconds.)
EC'191 347
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TROUBLE DIAGNOSIS FOR DTC P0137

B RR 02 SENSCR P0137H []

COMPLETED

SELF-DIAG RESULTS

SEF214V|

. "3 ' .

52

43

P

0| CONNECTOR]| . fcg\ y

2“0‘ .4
1§ /;‘:5
o ‘6

SEF9B8R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)
NOTE:

If “COMPLETED” already appears at “COND3”
on CONSULT screen before “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 10).

Procedure for COND3
10) Stop vehicie and let it idle until “INCOMPLETE” of

“COND3" on CONSULT screen has turned to “COM-
PLETED". (It will take a maximum of approximately
6 minutes.)

11) Make sure that “OK” is displayed after touching

“SELF-DIAG RESULTS". If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-194.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.

®

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 terminals
63(sensor signal) and @(engine ground).

4) Check the voltage when revving engine 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 3, step 4
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.

6) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-194.

EC-192



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

. EC-RRO2-01 @

IGNITION SWITCH
ON or START
|
‘oA FUSE |Refer to *EL-POWER. MA
(5) . -
. Detectable line for DTG
— : Non-detectable line for DTC
124 i W

Bl G |

REAR
HEATED
OXYGEN
SENSOR
EE
LN
RIY W
v GL
1
1
I
I
| WMT
1
1
I
|
: AT
1
1
1
i F&
I .—l
Emdmp RS
DA!“
BR
Ry w B
ol () o8]l | A1)
02HR O02SR GND-E |ECM B B B B
(ECCS a a
CONTROL ® ®
MODULE) RS
= =
BT
L.
tNeNBNIAN[N]EN]N @) 112[3] 4] 5KA6[ 71819 [10! (se) BINGEED
ENjonpion] NfrenpanfisklisNgEy "y HleTafais e 7 [18] w \4]2/ 5y HA
- &
iV H.S.
101]1c2]rca] [rosfros]ro 20]21] 22123 sela8| péoja1l [ssl5alss] |56 B
107{108]c9| [110[t11[112 selas] lalaslaslerisplaaled] i)
2a]30]a1Ja2}33] 49]50 47] 48] 62] 3] 64]a5]
113{114{115} [118]117]118 A EAEIRR [66]67]65]63]

AEC364A
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

INSPECTION START

h 4

1. Turn ignition switch “OFF™.
2. Loosen and retighten engine ground
5Craws.

A 4

Monitoring) (Rear HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

SEngine oil pan-H
~ T ’

e
— / -
/ Rear heated :?/
gy oxygen sensor SEFg32U)

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learmning contro!
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC P0172
detected? Is it difficult to start

Yes

‘Ve?]lcli.: fr‘g_‘rﬁ) e =N \
@ Mass air flow sensor
]

~

ine?
W activetesT B [ engine OR
SELF-LEARN 100% @ 2, Turn ignition switch “OFF”.
CONTROL 3. Disconnect mass air flow sensor
====z==== MONITOR ======== harmess connector, and restart
CMPS+RPM(REF) 812rpm and run engine for at least 3
COOLAN TEMP/S 93°C seconds at idle speed.
FR 02 SENSOR 091V 4. Stop engine and reconnect
FR 02 MNTR 102% mass air flow sensor harness
Ei connector.
5. Make sure diagnostic trouble
| CLEAR SJEF‘IOOP code No. 0102 is displayed in

Diagnostic Test Mode 1.

6. Erase the diagnostic test mode
Il (Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
Il.

7. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC 0114
detected? Is It difficult to start
engine?

iNo
®

{Go to next page.)

EC-194

»| Go 1o “TROUBLE DIAG-
NOSIS FOR DTC PO172",

EC-225.




TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

B 4 s =d == | Monitoring) (Rear HO2S) (Cont’d)
A€ O HAE

I EcM  |o[connecTor]f

52

B
@ CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or connec- A
I ! 1. Disconnect rear heated oxygen sensor 7| tors.

harness connector and ECM harness
@ i connector. El
J 2. Check harness conlinuity between ECM
terminal @ and terminal @
SEF306Y Continuity should exist.
3. Check harness continuity between ECM LG
terminal @ (or terminal @) and

DIGCONNECT ™ ground
Eﬁ} ((E%\ Continuity should not exist.

@ If OK, check harness for short to ground
4

and short to power.

l oK . FE

@)
L CHECK GROUND CIRCUIT. NG | Repair hamess or connec- | @

Check hamess continuity between terminal tors.
@ and engine ground.
Continuity should exist.

If OK, check hamess for short to ground BT

and short to power.

SEF307U,

l oK AT
CHEGK GOMPONENT NG | Replace rear heated oxy-
{Rear heated oxygen senscr). "] gen sensor. R
Refer to “COMPONENT INSPECTION” on FA
next page.

Vo RA

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101,

I

INSPECTION END .
ST

BR

RS

BT

A

EL

EC-195 351
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TROUBLE DIAGNOSIS FOR DTC P0137

M AacTveTesT M [

FUEL INJECTION

—==z==z= MONITOR ======z=|
CMPS-RPM(REF) 725rpm

FR Q2 SENSCR 0.894v

RR 02 SENSOR 1.89V

FR 02 MNTR RICH

RR O2 MNTR RICH

25%

[Qu] T OWN ]Qd]

SEF102FP

TofconnecTen]]

Y
B2

B O

43
3
2

iy, 4
//
-

'li_-s

SEF103P

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

® 7

2)
3)

4)

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.
Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT.
Check “RR 02 SENSOR” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.56V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR"” should be below 0.54V at least
once when the “FUEL INJECTION” is -25%.

OR

5)

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 terminals &2
{(sensor 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 scon as
possible.)

The voitage should be above 0.56V at least once.
if the voltage is above 0.56V at step 4, step 5 is
not necessary.

Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (5¢ MPH) in 3rd
gear position (M/T), D position with “OD” OFF (A/T).
The voltage should be below 0.54V at least once.

SYST: ENGINE

+00"66
192 258

» 23710-5E510
x0.01V  +04"20
]

DATE: 04,18 19295

P/#
10:00

128
1

RR 02 SENSOR
64
]

The voltage should be above
0.56V at least one time.

The voltage should be below
0.54V at least one time.

SEF431RB

EC-196



TROUBLE DIAGNOSIS FOR DTC P0138

Heater pad

/—Holder
)

T e
- A

Zirconia tube

SEF327R

Rear Heaied Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen leve! in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlied to stoichiometric,
by the signal from the rear heated oxygen sensor.

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 rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

RR Q2 SENSOR

RR 02 MNTR

& Engine: After warming up

Rewvving engine from idle to 3,000 0 - 0.3V & Approx. 0.6 - 1.0V

rpm quickly

LEAN < RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECM ground).

TER-
WIRE DATA
M;%AL COLOR ITEM CONDITION (DC Voltage)
[_Engine is running.|
52 | w Rear heated oxygen sen- After warming up to normal operating tempera- | g . Approximately 1.0V
sor fure and revving engine from idle to 3,000 rpm
quickly
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
NG time between rich and lean than the front heated oxygen sen-
sor. The oxygen storage capacity before the three way catalyst
causes the longer switching time. To judge the malfunctions of
""""""""""""" rear heated oxygen sensor, ECM monitors whether the maxi-
mum voltage of the sensor is sufficiently high during the various
driving condition such as fuel-cut.
ov
SEF303U
Diagnostic Trouble . Check Items
Code No. Malfunction is detected when ... (Possible Cause)
PO138 @ The maximum voltage from the sensor is not reached to the | ® Harness or connectors
0510 specified voltage. (The sensor circuit is open or shorted.)

® Rear heated oxygen sensor
® Fuel presslire

® Injectors

® Intake air leaks

EC-197
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TROUBLE DIAGNOSIS FOR DTC P0138

B RR 02 SENSOR Po13sHll [
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

==zz=====c MONITOR zz=zzzz===
CMPS.RPM(REF) 912rpm
THRTL POS SEN 051V

B/FUEL SCHDL 1.0msec

SEF160V

B RR 02 SENSOR Po13sHl [
S I TESTING
COND2: INCOMPLETE
COND3: INCOMPLETE

moz=zz=zes MONITOR =z=ze=zzoes
CMPS.-RPM(REF) 1687rpm
THRTL PQS SEN .94V
B/FUEL SCHDL 3.6msec

SEF161V

B RR 02 SENSOR Po13sHl [
COND1: COMPLETED
COND2: INCOMPLETE
GOND3: INCOMPLETE

zozz======r MONITOR =z==zooz=c
GMPS-RPM(REF) 1687rpm
THATL POS SEN 0.94v
B/FUEL SCHDL 3.6msec

SEF182V

B RR 02 SENSOR Po132l [ ]
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

zzz======= MONITOR zzz=z=z=zz==
CMPS-BPM(REF) 1050rpm
THRTL POS SEN 051V
B/FUEL. SCHDL 1.0msec

SEF163V

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
¢ Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when
all tests “COND1”, “COND2” and “COND3"” are com-
pleted.

e If“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF”’ and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:
Never stop engine during this test. If the engine is stopped
reperform this test from step 2).

Procedure for CONDA1
1) Start engine and warm it up to normal operating tem-

perature.

2) Turn ignition swﬂch “OFF” and wait at least 5 sec-
onds.

3) Tum ignition switch “ON” and select “RR O2 SEN-
SOR P0138” of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

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.

i “COMPLETED” appears on CONSULT screen, go
to step 11).

If “COMPLETED” does not appear on CONSULT
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 displayed at “COND1” on the CONSULT
screen. Maintain the conditions continuously until
“TESTING” changes to “COMPLETED". (It will take
approximately 60 seconds.)

CMPS-RPM (REF): 1,600 - 2,600 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.5 - 4.9 msec

Selector lever: Suitable position

NOTE:

e If “TESTING” is not displayed after 5 minutes,
retry from step 2).

e If “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND2

9) 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 screen is turned to “COMPLETED”. (it
will take approximately 4 seconds.)

EC-198



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

Monitoring) (Rear HO2S) (Cont’d)

M RR 02 SENSOR Po138l [] NOTE:
_ _ e (f “COMPLETED” already appears at “COND3” @]
COMPLETED on CONSULT screen hefore “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 10). ' MIA

Procedure for COND3
10) Stop vehicle and let it idle until “iINCOMPLETE” of
“COND3” on CONSULT screen has turned to “COM- EM

SELF-DIAG RESULTS PLETED?”. (It will take a maximum of approximately

SEF215Y 6 minutes.)
11) Make sure that “OK” is displayed after touching LC
“SELF-DIAG RESULTS”.
If “NG” is displayed, refer to “DIAGNOSTIC

PROCEDURE”, EC-201.

FE
CL
OR MT
T & 4 = OVERALL FUNCTION CHECK
AETHE | o |
se this procedure to check the overall function of the rear Ar

ECM ___ |O]CONNECTOR o f&\H heated oxygen sensor circuit. During this check, a 1st trip DTC

52 43 might not be confirmed.

2000 @ 1} Start engine and drive vehicle at a speed of more FA
f/ ‘1:'5 than 70 km/h (43 mph) for 2 consecutive minutes.

&G 2) Stop vehicle with engine running.
3) Set voltmeter probes between ECM terminals @
D O (sensor signal) and @3 (engine ground).
SEF9BSR 4) Check the voltage when revving engine up to 4,000 R

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 ST
during this procedure.

If the voltage can be confirmed in step 4, step 5

is not necessary. RS

5) Keep vehicle at idling for 10 minutes, then check the BT
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). A
The voltage should be above 0.56V at least once
during this procedure.

6) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-201.

EC-199 355



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

. | - EC-RRO2-01
IGNITHON SWITCH
ON or START
||
oA E‘%EK Refer to “EL-POWER"
mmmm : Detectable line for DTG
. = : Non-detectable line for DTC

[ |
BR/Y

REAR
HEATED
OXYGEN
SENSOR

R/Y

W
rl e -

OPHR  O2SR  GND-E |ECM
(ECCS g B BB
CONTROL . .
MODULE) b *
= =
NN TGN AEBEsAHEE ATINGED
[1N]2NI3 4N]5H (V17) 11213141 5RA6171819 1101 (M58 (E24)
BN9N10N11N12N13N4N5NW§ 11121314 [15 |16 [17 [1€] vy 2/ Gy
j 1
101102]103] [104]105 20121)22
107{108[108] [110]111 O E!]E
113{114115 |116}117 341353643

AEC364A
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TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
5Crews,

o

=,
S\ —
2 ((Rear heated/q/
oxXygen sensor SEF932U

‘

¥

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.

2. Select "SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR".

4, Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC PO171
detected? Is it difficult to start
engine?

CR

Yes

B acivetesT [
SELF-LEARN 100%
CONTROL
snzzz=zx= MONITOR ========
CMPS-RPM{REF) 812rpm
COOLAN TEMP/S 9a°C
FR 02 SENSOR 0.91v
FR 02 MNTR 102%
| CLEAR |
SEF100P

Ye'?‘c'?,%m\i\‘ﬁ)—#
$|

L

Mass air flow sensor
harness connector
it 1

SEF482U

. Turn ignition switch “OFF”.

. Discornect mass air flow sensor
harness connactor, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode II.

6. Erase the diagnostic test mode
Il (Self-diagnostic results)
memory. Make sure diagnoslic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
I

7. Run engine for at least 10 min-

utes at idle speed.

Is the 1st trip DTC 0115

detected? Is it difficult to start

W RS

engine?
v No

(Go to next page.)

EC-201

Go to “TROUBLE DIAG-
NQSIS FOR DTC PG1717,
EG-219.

(=
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TROUBLE DIAGNOSIS FOR DTC P0138
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

CHECK INPUT SIGNAL CIRCUIT.

1.

Disconnect rear heated oxygen sensor
harness connector and ECM harness
connector.

. Check harness continuity between ECM

terminal 62 and terminal (1).
Continuity should exist.

. Check harness continuity hetween ECM

terminal @ (or terminal @) and
ground.

Continuity should not exist.

If OK, check harness for short to ground
and short to power.

NG

Repair harness or connec-

=

tors.

CHECK GROUND CIRCUIT.

Check harness continuity between terminal
@ and engine ground.

Continuity should exist.

If OK, check harness for short to ground
and short to power.

NG

Repair harness or connec-

lOK

fors.

CHECK COMPONENT

{Rear heated oxygen sensor).

Refer to “COMPONENT INSPECTION" on
next page.

NG

.| Replace rear heated oxy-

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

'

INSPECTION END

EC-202

" | gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0138

B acniveTesT M [
FUEL INJECTION 25%

—======= MONITOR ==zo=x==x

CMPS-RPM(REF) 725rpm
FR 02 SENSOR 0.94V
RR O2 SENSOR 1.89V
FR 02 MNTR RICH
AR 02 MNTR RICH

[Qu] VI DWN ][Qd]

SEF102F

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

1)

2)
3)

4)

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.
Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and salect “RR 02 SENSOR” as the monitor
item with CONSULT.
Chack “RR 02 SENSOR?” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.56V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR’’ should be below 0.54V at least
once when the “FUEL INJECTION” is —-25%.

OR

® 7

2)

4)

5)

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 terminals &2
(sensor signal} and @3 (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
possibie.)

The voltage should be above 0.56V at least once.
If the voltage is above 0.56V at step 4, step 5 is
not necessary.

Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age 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.

The valtage should be above
Q0.56V at least one time.

The vollage should be below
0.54V at least one time.

SEF431RAB
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TROUBLE DIAGNOSIS FOR DTC P0139

Heater pad Holder

NN
N 7
S — Y i

\\\

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exbaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

RR O2 SENSOR

RR 02 MNTR

® Engine: After warming up

Rewving engine from idle to 3,000 |0 - 0-3V « Approx. 0.6 - 1.0V

rem quickly LEAN « RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
|Engine is running.|
52 |w Rear heated oxygen sen- L After warming up to normal operating tempera- | ¢ . Approximately 1.0V
sor ture and revving engine from idle to 3,000 rpm
quickly
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen-
v sor. The oxygen storage capacity before the three way catalyst
causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the switch-
ing response of the sensor's voltage is faster than specified
_ during the various driving condition such as fuel-cut.
ov
SEF302U
Diagnostic Trouble L Check Items -
Code No. Malfunction is detected when ... (Possible Cause)
PO139 ® |t takes more time for the sensor to respond between rich and | ® Harness or connectors
0707 lean than the specified time. (The sensor circuit is open or shorted.)

® Rear heated oxygen sensor
® Fuel pressure

® Injectors

® |ntake air leaks

EC-204



TROUBLE DIAGNOSIS FOR DTC P0139

B RR 02 SENSOR P0139M [
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

==zz=z===zz MONITOR ==z=zczzz-
CMPS.RPM(REF) 912rpm
THRTL POS SEN .51V
B/FUEL SCHDL 1.0msec

SEF164V

l RR 02 SENSOR P0139fl [}
CONDA:
COND2: INCOMPLETE
COND3: INCOMPLETE

zzzzzzzzzz MONITOR =====zz==:
CMP3-RPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHIL 3.6msec

SEF165V

B RR 02 SENSOR Po139l [ ]
CONDA: COMPLETED
CONDZ2: INCOMPLETE
COND3: INCOMPLETE

=zzz=z===z MONITOR =========:
CMPS-RPM(REF) 1687rpm
THRTL POS SEN .94V
B/FUEL SCHDL 3.6msac

SEF166V

B RR 02 SENSOR Po139l []
COND1: COMPLETED
GOND2: COMPLETED
COND3: INCOMPLETE

=zzz=====x MONITOR =====zz===
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0msac

SEF167V|

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when
all tests “COND1”, “COND2” and “COND3” are com-
pleted. :

o [F“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:
Never stop engine during this test. If the engine is stopped,
reperform this test from step 2).

Procedure for COND1

1) Start engine and warm it up to normal operating tem-
perature.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” and select “RR 02 SEN-
SOR P0139” of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

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 screen, go
to step 11).

Iif “COMPLETED” does not appear on CONSULT
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 displayed at “COND1” on the CONSULT
screen. Maintain the conditions continuously until
“TESTING” changes to “COMPLETED”. (It will take
approximately 60 seconds.)

CMPS-RPM (REF): 1,600 - 2,600 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.5 - 4.9 msec

Selector lever: Suitable position

NOTE:

¢ If “TESTING” is not displayed after 5 minutes,
retry from step 2).

e |f “COMPLETED"” already appears at “COND2”
on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND2

9) While driving, release accelerator padal completely
with “OD” OFF (A/T models only) from the above
condition [step 8] until “INCOMPLETE” at “COND2”
on CONSULT screen has turned to “COMPLETED”.
(It will take approximately 4 seconds.)

EC-205
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TROUBLE DIAGNOSIS FOR DTC P0139

M RR 02 SENSOR Po1zoll []

COMPLETED

SELF-DIAG RESULTS

SEF216V

1

ECM

|O| CONNECTOR|

52

43

@ S

I GONNEGT i .

LB

3

SEF988R

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

NOTE:

If “COMPLETED” already appears at “COND3”
on CONSULT screen hefore “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 10).

Procedure for COND3
10) Stop vehicle and fet it idle until “INCOMPLETE” of

11)

“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately
6 minutes.)

Make sure that “OK” is displayed after touchrng
“SELF-DIAG RESULTS".

If “NG” is displayed, refer to “DIAGNOSTIC PRO-

CEDURE”, EC-208.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.

®

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 terminals
63(sensor 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.)

The voltage should change at more than 0.06V for
1 second 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 second during this procedure.
6) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-208.
EC-206



TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

~ - EC-RRO2-01 @

IGNITION SWITCH
ON or START
[ i
1o | BLOGK | Refer to “EL-POWER MA
L | . -
s - Detectable fine for DTC
e NoN-deteciable line for DTC
or e
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REAR
HEATED
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
. ® Monitoring) (Rear HO2S) (Cont’d)

- DIAGNOSTIC PROCEDURE
INSPECTION START

\\/

Engine ground

r

1. Tumn ignition switch “"OFF”.
2. Leosen and retighten engine ground

CHECK INPUT SIGNAL CIRCUIT. NG Repair hamess or connec-
1. Disconnect rear heated oxygen sensor tors.

RH harness connector and ECM har-
ness connector.

2. Check harness continuity between ECM
terminal @ and terminal @
Continuity should exist.

3. Check harness continuity between ECM
terminal @ (or terminat @) and

N / > ground.
2 {Thear heated Continuity should not exist.
g/“ oxygen sensor SEFg32U If OK, check harness for short to ground

and short to power.

HE O AT k

CHECK GROUND CIRCUIT. NG‘__ Repair harness or connec-
Check harness continuity between terminal " | tors.

B]
[Ecv lo[connecTor] % i

52
@ and engine ground.
@ Continuity should exist.
- If OK, check harness for short to ground

@ = and short to power.
l OK

SEF306U

CHECK COMPONENT NG | Replace rear heated oxy-
E (Rear heated oxygen sensor). " | gen sensor.

Refer 1o “COMPONENT INSPECTION" on

DISCONNECT neXt page-
- ] lOK

i

t‘him}]

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

I

INSPECTION END

SEF307U

364 EC-208



TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response

& Monitoring) (Rear HO2S) (Cont’d)
W somwveTEST B COMPONENT INSPECTION
FUEL INJECTION 25% al
Rear heated oxygen sensor
%;:;_:;;M';“H%'\;')TOH =;2=5===== & 1) Start engine and drive vehicle at a speed of more

FR 02 SENSOR K = than 70 km/h (43 mph) for 2 consecutive minutes. 4

r@g 83 ﬁﬁ'NrﬁOH ;{-fgx 2) Stop vehicle with engine running.

RR 02 MNTR RIGH 3) Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor E[y
Qu .!]- -DWN item with CONSULT.

SEF102P 4) Check “RR 02 SENSOR?” at idle speed when adjust-
ing “FUEL INJECTION” to +25%. LG
COMNECT “RR 02 SENSOR’’ should be above 0.56V at least
E} once when the “FUEL INJECTION” is +25%.
— “RR 02 SENSOR” should be below 0.54V at least
U ECM__O[CONNECTCA]| once when the “FUEL INJECTION” is -25%.
52 43 2 \\Hu/,q. OR
S S, @ 1) Start engine and drive vehicle at a speed of more FZ
o= / L: than 70 km/h (43 mph) for 2 consecutive minutes.
7 ® 2) Stop vehicle with engine running.
A CRe c 7 (S\H 3) Set voltmeter probes between ECM terminals 2 L
¥ (sensor signal) and (engine ground).
SEF103P 4) Check the voltage when revving up to 4,000 rpm
under no load at least 10 times. T
(Depress and release accelerator pedal as soon as
possible.) A
The voltage should be above 0.56V at least once.
If the voltage is above 0.56V at step 4, step 5 is
not necessary. Bl
5} Check the voltage when racing up to 6,000 rpm "~
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt- A
age when ceasting 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. gp
o5k a7
g
o > 7

g8 2 & RS
% ; ;'_ é The voltage should be above

T 2 - t 1 0.56V at lsast one time.

S8 g @ : ‘| 81
Pt E B 8o N Y } The voltage should be below
5a § = g I — M eoraresrenmsirersmrnnen | 0.54V at least one time.

S o _ SEF431RB M&
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TROUBLE DIAGNOSIS FOR DTC P0140

Heater pad

f—Holder

S
N

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

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 rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSCR

RR O2 MNTR

® Engine: After warming up

Rewving engine from idle to 3,000 |0 - 0-3V <> Approx. 0.6 - 1.0V

pm quickly

LEAN « RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECM ground).

TER-
WIRE DATA
Ml\l‘ll\(.I)AL COLOR ITEM CONDITION (DC Voltage)
[Engine is running.]
52 |w Rear heated oxygen sen- After warming up to normal operating tempera- | g . Approximately 1.0V
sor ture and revving engine from idle to 3,000 rpm
quickly
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen-
oV _—— sor. The oxygen storage capacity before the three way catalyst
"""""""""""""" causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether or not the
v voltage is too high during the various driving condition such as
/\/\/ fuel-cut.
ov
SEF305U

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

P0140
0512

® An excessively high voltage from the sensor is sent to ECM.

® Hamess or connectors
(The sensor circuit is open or shorted.)
@ Rear heated oxygen sensor

EC-210



TROUBLE DIAGNOSIS FOR DTC P0140

% NoFalL [

2040rpm
82°C
76km/h
2.5msec

v MONITOR

CMPSsRPM(REF)
COOLAN TEMP/S
VHCL SPEED SE
B/FUEL SCHDL

| RECORD |

SEF168Y

. "3 i .

e NN

3

|0ICONNECTORH
43

ci

SEFg88R,

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5§ seconds before
conducting the next test.
1) Turn ignition switch “ON” and select
MONITOR” mode with CONSULT.
2) Start engine and drive vehicle at a speed of more
than 70 km/h {43 mph) for 2 consecutive minutes.
3} Maintain the following conditions for at least 5 con-
secutive seconds.
CMPS-RPM (REF): 1,600 - 2,600 rpm
VHCL SPEED SE: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.5 - 4.9 msec
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever: Suitable position
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-213.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.
‘*I?. 1) Start engine and drive vehicle at a speed of more
& than 70 km/h (43 mph} for 2 consecutive minutes.
2) Stop vebicle with engine running.
3) Set voltmeter probes between ECM terminals
&2 (sensor signal) and @)(engine ground).
4) Check the voltage after revving 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 2V during this pro-
cedure.
5) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-213.

“DATA

EC-211
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)
. EC-RRO2-01
IGNITION SWITCH
ON or START
|
10A EESEK Reter to "EL-POWER".
{UB) !
o e

BR/Y
|—l—l M56,
Eis]
BR/Y
=1
REAR
HEATED
OXYGEN
SENSOR
[N [y KN
R/Y w
‘g
1 I
] !
i 1
| 1
I I
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 1
i 1
| - 1
1N .—l
Ex@@mB
RAY w B
IFio)) ||52|| [1Gg] H
O2HR  025A GNDE (EE%NéS E B B B
CONTROL ;J ;
MODULE}
A A
INENSNI:HNSNGNIIN- il2]3]4[5K6] 789w (58)
8N9N1GNHN|12N13N‘|34N15N|16N IeY 234 s 1718 ] T w
il
101]102[103| |104i105]108 38
107]108[109] [110]:11]112 O 2
113]114[145| |116]117]118 i

AEC364A
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

1. Turn ignition switch “OFF”,
2. Loosen and retighten engine ground
SCrews.

|

Rear heated/;f?
) aXygen sansor SEF932U

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect rear heated oxygen sensor
RH harness connector and ECM har-
ness connector.

2. Check harness continuity between ECM
terminal @ and terminal @
Continuity should exist.

3. Check harness continuity between ECM
terminal @ {or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short to ground
and shorl 1o power.

NG

Y

Repair harness or connec-

HE O HAE

- -

tors.

52

o 3]
™ ecm o] connecTor]]

CHECK GROUND CIRCUIT,

NG

Check harness continuity between terminal
(@) and engine ground.

Continuity should exist.

if OK, check harness for short to ground

and short to power.
l OK

Repair harness or connec-

1 tors.

SEF308U

DISCOMNECT

ME &
f<Ti

CHECK COMPONENT

NG

(Rear heated oxygen sensor).
1. Turn ignition switch “OFF".
2. Disconnect sensor harness connector
for water.
Water should not exist.
If OK, go to step 3.
3. Check rear heated oxygen sensor.
Refer to “COMPONENT INSPECTION” on

=

next page.
l OK

SEF307U

Disconnect and reconnect harness cennec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM hamess con-
nector. Reconnect ECM harness connector

and retest.
l OK

INSPECTION END

EC-213

.| Replace rear heated oxy-
| gen sensor.

EM

LG

Fi&

GL

T

AT

FA

BR

ST

RS

HA

EL

369



370

TROUBLE DIAGNOSIS FOR DTC P0140

B ActivetesT R [
FUEL INJECTION 25%

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

====z=== MONITOR ===szz== 1) Start engine and drive vehicle at a speed of more
N BENAEr)  yoerom than 70 km/h (43 mph) for 2 consecutive minutes.
EE 83 hsdﬁﬁon Leav 2) Stop vehicle with engine running.
AR 02 MNTR RIGH 3) Select “FUEL INJECTION” in “ACTIVE TEST”
= _rtnode, .?hn% (s)?\llescl-tj L_I?Fi 02 SENSOR" as the monitor
.!l.__ item wi .
SEF102P 4) Check “RR O2 SENSOR?” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.
COMECT oy “RR 02 SENSOR” should be above 0.56V at least
Gj] once when the “FUEL INJECTION” Is +25%.
_ “RR 02 SENSOR” should be below 0.54V at least
[ ECM —IOICONNECTOR” once when the “FUEL INJECTION" is -25%.
52 43 2\\\,?, 1A OR
& T @ 1) Start engine and drive vehicle at a speed of more
e / L: than 70 km/h (43 mph) for 2 consecutive minutes.
p ® 2) Stop vehicle with engine running.
; D & ¢ &H 3) Set voltmeter probes between ECM terminals 62
@ (sensor signal) and @3 (engine ground).
SEF103P 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.)
The voltage should be above 0.56V at least once.
If the voltage is above 0.56V at step 4, step 5 is
not necessary.
5) Check the voltage when racing up to 6,000 rpm
~ under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age 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.
88 81
g3 &
+ + g_
o z 7
CUZ; ; g ;5) o The voltage should be above
E Ef § c"'zd T :' “‘ 0.56Y at least one time.
EUT o« ! : The voltage should be below
g g E 2 8 _________ __!' |\... } 0.54V at EI,eas.l one time.
s o ‘ SEF431RB

EC-214



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Ignition switch

Start signal

4

Rear

h 4

Camshalt position sensor

Engine speed

heated oxy-
gen sensor
heater

ECM

Y

The ECM performs ON/OFF control of the rear

OPERATION

heated oxygen sensor heater corresponding to
the engine speed. Engine speed rpm Rear heated oxygen sensor
heater
Above 3,000 OFF
Below 3,000 ON
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MCNITOR ITEM CONDITICN SPECIFICATION
® Engine speed: Idle [After driving 2 minutes at 70 km/h {43 mph) or more] |[ON
RR O2 HEATER |e Engine speed; Above 3,000 rpm OFF

® |gnition switch: ON (Engine stopped})

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
Mr:TJAL COLOR ITEM CONDITION (DC Voltage)
lEngine i& running. l [After driving 2 minutes at 70
km/h (43 mph) or more] Approximately 0.4V
ldle speed is below 3,000 rpm
1o | Ry Rear heated oxygen sen- | gnition switch "ON"
sor heater .
Engine stopped BATTERY VOLTAGE
|Engine is runningﬂ (11 -14v
Engine speed is above 3,000 rpm)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble
Code No.

Malfunction is detected when ....

(Possible Cause)

PO141
ago2

® The current amperage in the rear heated oxygen
sensor heater circuit is out of the normal range.
(An improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

® Harness or connectors
(The rear heated oxygen sensor heater circuit Is
open or shornted.)

® Rear heated oxygen sensor heater

EC-215
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

% MONITOR % No FaL [ PROCEDURE
CMPS*RPM{REF) 700mpm NOTE:

conducting the next test.
TESTING CONDITION:

RECORD

SEF190P

1) Turn ignition switch “ON”

PROCEDURE”, EC-218.

DIAGNOSTIC TROUBLE CODE CONFIRMATION

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before

B Before performing the following procedure, confirm that
battery voltage is in between 10.5V and 16V.
and select
MONITOR” mode with CONSULT.
2) Start engine and drive vehicle at a speed of more
than 70 km/h (43 mph) for 2 consecutive minutes.
3) If 1st trip DTC is detected, go to "DIAGNOSTIC

OR

@ 1) Start engine and run it for at least 5 seconds at idie

speed.

2) Turn ignition switch “OFF” and wait at least 5 sec-

onds.

3) Start engine and drive vehicle at a speed of more
than 70 km/h (43 mph) for 2 consecutive minutes.

“DIAGNOSTIC

4) Select “MODE 3” with GST.
5) If DTC is detected, go
PROCEDURE”, EC-218.
OR

JOOLS,

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-218,

e  When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE"” should be performed twice
as much as when using CONSULT or ECM (Diagnostic
Test Mode I} because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using
CONSULT or ECM (Diagnostic Test Mode i) is recom-

mended.

EC-216

voy 1} Start engine and drive vehicle at a speed of more
than 70 km/h (43 mph} for 2 consecutive minutes.
2) Tum ignition switch “OFF”, wait at least 5 seconds



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

IGNITION SWITCH
ON or START @l
|
- op | BLOGK |Refer to "EL-POWERY.
WB) N : Dotoctable line for DTC Mfﬁ\
& @ m— : Non-detectable line for DTC
@D -
:
)
)
BA/Y
|—|L|—| LG
2
REAR HEATED
OXYGEN SENSOR
[ E [ N [y 1 A | e
R/Y w B
K
I I
; I CL
i i
1 1
| 1 e
! ; (T
] I
t |
| i
| ! AT
| 1
I _ 1
T 1e
“““ _L BA
—y -p
R
RyY w B BR
ool el [Foall 1
O2HR  ©025R GND-E |ECM i
(ECCS H JB IB_ 3
GONTROL
MODULE} o o
£ A
F30 = = RS
BT
[
N[2NI3N I [aNISNIEN[ZN] G 7) 1] 23] 4] K6 71812110 ame SN
BNJaNToN] 1wl angan] 1w g 2[4 [i5 |18 |17 18] T !]9
' ' HA&
| 1 EL
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l
CHECK POWER SUPPLY. NG | Repair harness or connec-
1. Turn ignition switch "OFF". tors.

Y

2. Disconnect rear heated oxygen sensor
harness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal @ and
ground.
Voltage: Battery voltage

HAEER |= N
/3T

CHECK GROUND CIRCUIT. NG_; Repair harness or connec-
@ 1. Turn ignition switch “OFF”. 7| tors.
2. Disconnect EGM harness connector.
3. Check harness continuity between termi-
nal (3) and ECM terminal (119).

I ! Continuity should exist.

D If OK, check harness for short to ground
= and short to power.

SEF308U l oK

E CHECK COMPONENT NG Replace rear heated oxy-

Sl a T v {Rear heated oxygen sensor heater}. gen sensor,
u.s. EE]] @a) . ié} Refer to “COMPONENT INSPECTION”

below.

[L_EcM __lojconnecToR|l @ vLOK
110

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

-~ !

INSPECTION END

SEF309U

5 COMPONENT INSPECTION
TS, ———~ @ Rear heated oxygen sensor heater

ey Check the following.
: 1. Check resistance between terminals &) and ().

[Q] Resistance: 2.3 - 4.3} at 25°C (77°F)
e o 2. Check continuity.

L’ erminal No. ontinui
,, %:: - ade ®'| N@ o C ; ty
€/ \ D). @. O °

oY If NG, replace the rear heated oxygen sensor.
B CAUTION:
Discard any heated oxygen sensor which has been
e d ( dropped from a height of more than 0.5 m (19.7 in) onto a
(A @/) hard surface such as a concrete floor; use a new one.
DISCONNEET i )

SEF310U

374 ' EC-218




TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

ON BOARD DIAGNOSIS LOGIC

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 front heated oxygen
sensor. 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 condition as the fuel injection system malfunction and light up the MIL (2 trip detec-
tion logic).

Density of oxygen in exhaust gas

Front heated oxygen sensors (Mixiure ratio feedback signal) > ECM > Injectors
Diagnostic Trouble . Check items
Code No. Malfunction is detected when ... (Possible Cause)
PO171 ® Fuel injection system does not operate properly. @ intake air leaks
0115 ® The amount of mixture ratic compensation is too large. (The |® Front heated oxygen sensor
mixture ratio is too lean.) ® Injectors
® Exhaust gas leaks
® Incorrect fuel pressure
® Lack of fuel
® Mass air flow sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
M ACTIVETEST B D PROCEDURE
S NOTE:
=== MONITOR === If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CMPS-RPM (REF) Orpm CEDURE” has been previously conducted, always turn
COOLANTEMP/S ~ 93°C ignition switch “OFF” and wait at least 5 seconds before
LF; ?fjﬁﬁso“ 0188‘/’ conducting the next test.
- 1) Start engine and warm it up to normal operating tem-
[ CLEAR i perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
AECS54 onds.
3) Turn ignition switch “ON” and select “SELF-LEARN
% MONITOR ¥ NO FalL [] CONTROL” in “ACTIVE TEST” mode with CON-
. SULT.
CMPS:RPM(REF)  T00rm 4) Clear the self-learning control coefficient by touching
“CLEAR".
5) Select “DATA MONITOR” mode with CONSULT.
6) Start engine again and let it idle for at least 10 min-
utes.
The 1st trip DTC P0171 should be detected at this
BECORD stage, if a malfunction exists.
SEF190P

EC-219
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TROUBLE DIAGNOSIS FOR DTC P0171

Vehicle frant R e W, W
] : N 2

Mass air flow sensor

SEF482U

Fuel Injection System Function (Lean side)
(Cont’d)

7)
8)

If i is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction.

Crank engine while depressing accelerator pedal. If
1st trip DTC is detected and engine starts, go to
“DIAGNOSTIC PROCEDURE”, EC-223. If engine
does not start, visually check for exhaust and intake
air leak.

@ "

2)
3)

4)
5)
6)
7)
8)

9)

OR

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch "OFF” and wait at least 5 sec-
onds.

Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 7" with GST. Make sure 1st trip DTC
P0100 is detected.

Select "MODE 4” with GST and erase the 1st trip
DTC PO100.

Start engine again and run it for at least 10 minutes
at idle speed.

Select “MODE 7" with GST. The 1st trip DTC PC171
should be detected at this stage, if a malfunction
exists.

If it is difficult to start engine at step 8, the fuel injec-
tion system has a malifunction.

10) Crank engine while depressing accelerator pedal. if

engine starts, go to "DIAGNOSTIC PROCEDURE”,
EC-223. If 1st trip DTC is detected and engine does
not start, visually check for exhaust and intake air

leak.
OR

Start engine and warm it up to normal operating tem-

perature.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

4) Stop engine and reconnect mass air flow sensor har-
ness connector.

5) Turn ignition switch “ON”.

6) Perform Diagnostic Test Mode 1l (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1st trip DTC 0102 by changing from Diag-
nostic Test Mode |l to Diagnostic Test Mode |I.

8) Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0115 should be detected at this
stage, if a malfunction exists.

EC-220



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(Cont’d) -

10} If it is difficult to start engine at step 9, the fuel injec-
tion system also has a malfunction.

11) Crank engine while depressing accelerator pedal. If
1st trip DTC is detected and engine starts, go to
“DIAGNOSTIC PROCEDURE”, EC-223. If engine
does not start, visually check for exhaust and intake
air leak.

EC-221
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)
IGNITION SWITCH EC-FUEL-01
ON or START
|
FUSE -
BLOCK [Refer to “EL-POWER".
10A 10A |(VB)
. : Detectabie line for DTC
4K 13K
LITI_I ll_—lj_l J = - Nopn-detectable line for DTC
B/R LcifB
LGB
(ED)
— LGB
=
FRONT
HEATED
OXYGEN
SENSOR
L
OR W
B/R PIEE T
MSE I‘*-.._—-"I
1
]
amn ) 1
I | |
—- | |
I I I .
B/A B/R B/R B/R | 1
| 1
|| 2 |i 21 || B II =1 1 I
INJECTQOR INJECTOR INJECTOR [ 2 ]INJECTCR I
NO. 1 NOQ. 2 NO. 3 NO. 4 g ()
T
ILL] [Ld) (L) 1M
RI/B Y/B G/B LiB @--
|
AB ¥/B G/B LB CR w B
[foz]l [for] [Froa]l 109 [F5]l 7] I3 I I
. ECM (ECCS B B B
INJ# 1 INJ#2 INJ#3 INJ#4 Q2HF 028F  GND-C  |GANTROL I_ 1
MODULE]) ®
1 A
G2
1K[2KI3 T 4K]5]6K]7K| (Raza) 12T aT 4] sK)s] 78] s [10] Guse
8K9K1OK11K{12K13K14H15K|IEK% e a s e li7 18] ~w
@ B B B B GY
101[102]108| [104|105}108 38]39
s07]108f10al [110]+11f112 42143
113 114]115] [116[117}118 151%0
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

| !

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

+ OK

Repair or replace.

SEFQ99P|

harngss connector

Tl

A~ L R
Front heated oxygen sensor
I
A =

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listen for an
intake air leak between the mass-air flow
sensor and the intake manifold.

NG

B lOK

Y

Repair or replace.

27
Radiator
cap

7/
/‘%/SEIMQOU

" A€ Q4

—_—

[ Ecwm

[o{ connecToR|]

46

[l

~d -

[Q]

DISCONNEST
]
213

5.
Qlzla

ggECK FRONT HEATED OXYGEN SEN-

1. Turm ignition switch “QFF”.

2. Disconnect front heated oxygen sensor
harness connector and ECM hamess
connector.

3. Check harpess continuity between ECM
terminal and terminal (2).
Continuity should exist.

4, Check hamess continuity
terminal @6) (or terminal
ground.

Continuity should not exist.
If OK, check hamess for short to ground
and short to power.

etween ECM
) and

NG

Y

v OK

Repair harness or connec-
tors. '

SEF0735

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-32.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
235 kPa
{2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve
~ vacuum hose is disconnected.
294 kPa
(3.0 kg/cm?, 43 psi)

NG

¢ OK

¥

Check the following.

® Fuel pump and circulit
Refer to EC-439.

® Fuel pressure reguiator
Refer to EC-32.

® Fuel lines
Refer to “ENGINE MAIN-
TENANCE" in MA sec-

tion.
& Fuel filter for clogging
If NG, repair or replace.

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
Approximately 3.24 g-m/sec: at
idling
Approximately 12.2 gm/sec: at
2,500 rpm
OR

NG

Check “MASS AIR FLOW” in
MODE 1 with GST.
Approximately 3.24 g-m/sec: at

idling
Approximately 12.2 g-m/sec: at
2,500 rpm
OR
@ Chegk voltage batween ECM termi-
nal and ground.

1.2 - 1.5V at idling
1.9 - 2.3V: at 2,500 rpm

Y OK

{Go to next page.)

EC-223

Y

Check connectors for
rusted terminals or loose
connections in the mass air
flow sensor circuit or
engine grounds.

Refer to EC-107.

&
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)

B ACTIVE TEST B l:l
** POWER BALANCE ***
=== MONITOR == ==
CMPS-RPM(REF)  737rpm
MAS AIR/FL SEN 098V
TACV-AACHY MN%
'1 | 2 | 3 ” 4 I
o
MEFS54F,
1
= R 3
GINE &,
Click
c”"'/r
— ' Suitable tool
T ClieK
C/;e “
MEC7038
®
SEF595Q

CHECK FUNCTION OF INJECTORS.
1. Install all pants removed.
2. Start engine.
ey 3, Perform “POWER BALANCE” in
=) “ACTIVE TEST” mode with
CONSULT.
4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

NG

OR

3. Listen to each injector operating
sound.
Clicking noise should be
heard.

&

lOK

Confirmn that the engine is cooled down
and there are no fire hazards near the

vehicle.
!

1. Turn ignition switch “QFF”,

2. Remove injector gallery.
Refer o EC-32.
Keep fuel hose and ail injectors con-
nacted to injector gatlery.
The injector harmess connectors should
remain connected.

l

h 4

Perform TRCUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-433.
Repair hamess or connec-
tors.

1. Disconnect all ignition coil harness con-
nectors.

2. Place pans or saucers under each cyiin-
der.

3. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.
Fuel should be sprayed evenly for
each cylinder.

lOK

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

!

INSPECTION END

EC-224

.| Replace injectors from
"1 which fuel does not spray

out.
Always replace C-ring with
new one.




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

ON BOARD DIAGNOSIS LOGIC ' &l
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 front heated oxygen
sensor. 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 condition as the fuel injection system malfunction and light up the MIL (2 trip detec- gy
tion logic).

Density of oxygen in exhaust gas
Front heated oxygen sensors (Mixiure ratio feedback signal) » ECM » Injectors LG
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause) E
PO172 ® Fuel injection system does not operate properly. ® Front heated oxygen sensor
0114 ® The amecunt of mixture ratio compensation is too large. (The | ® Injectors G
mixture ratio is too rich.) ® Exhaust gas leaks
-| ® Incorrect fuel pressure
® Mass air flow senscr GL
BT
DIAGNOSTIC TROUBLE CODE CONFIRMATION
W ACTIVETEST M D PROCEDURE
SELF-LEARN 100%
CONTIF_zOL NOTE: ' AT
== =— MONITOR = = = If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CMPS-RPM (REF) Orpm FEPPRE” has been previous_ly conducted, always turn
COOLANTEMP/S  93°C ignition switch “OFF”’ and wait at least 5 seconds before [FA
FR 02 SENSOR 0.00v conducting the next test.
A/F ALPHA 100% . . .
m 1) Start engine and warm it up to normal operating tem- -,
CLEAR | perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
AEC554 onds.
3) Tumn ignition switch “ON” and select “SELF-LEARN S
¥ MONITOR ¢ NO FALL [] CONTROL” in “ACTIVE TEST” mode with CON-
" SULT.
CMPSRPMREF) 700mpm 4) Clear the self-learning control coefficient by touching ST
“CLEAR”.
5) Select “DATA MONITOR” mode with CONSULT. RS
6) Start engine again and let it idle for at least 10 min-
utes.
The 1st trip DTC P0172 should be detected at this gy
stage, if a malfunction exists.
RECORD SJEHQOP 7) Ifit is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction. HA

8) Crank engine while depressing accelerator pedal. If
1st trip DTC is detected and engine starts, go to
“DIAGNOSTIC PROCEDURE”, EC-228. If engine EL
does not start, remove ignition plugs and check for

fouling, etc.
OR DX

EC-225 381
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TROUBLE DIAGNOSIS FOR DTC P0172

—

Masek
f sensor harness {K

B _*[xconnector \

SEF9BZR

Fuel Injection System Function (Rich side)
(Cont’d)

@ "

2)

9)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 sec-
onds.

Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 secends at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

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 run it for at least 10 minutes
at idle speed.

Select “MODE 7” with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction
exists.

If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.

10) Crank engine while depressing accelerator pedal.

If 1st trip DTC is detected and engine starts, go to
“DIAGNOSTIC PROCEDURE”, EC-223. If engine
does not start, remove ignition plugs and check for
fouling, etc.

OR

® "

2)

3)

4)
5)
6)
7)
8)
9)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch "OFF” and wait at least 5 sec-
onds.

Disconnect mass air flow sensor harness connector.
Then restart engine and run it for at least 3 seconds
at idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diag-
nestic Test Mode |l to Diagnostic Test Mode 1.
Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0114 should be detected at this
stage, if a malfunction exists.

10) If it is difficult to start engine at step 9, the fuel injec-

tion system also has a malfunction.

11) Crank engine while depressing accelerator pedal.

If 1st trip DTC is detected and engine starts, go to
“DIAGNOSTIC PROCEDURE”, EC-223. If engine
does not start, remove ignition plugs and check for
fouling, etc.

EC-226



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(Cont’d)
IGNITION SWITCH EC-FUEL-01 (&
ON or START
FUSE
BLOCK |Refer to “EL-POWER". iy
10A 10A |1/B)
m : Detectable line for DTC
13K
L._jiﬂl |_l|il_| - = : Non-detectable line for DTC EIM]
B/R LGB
| 16
LGB
i
0
- LGE
sl
FRONT
HEATED
OXYGEN
SENSOR
"
L =
OR W
B/R P Sy T
I
E20) ! I
B/ i : AT
I ] |
- | |
I I i | ; A
BR B/R B/R B/R | !
=]l Iz =1 [Cz1l : i
INJECTOR INJECTOR INJECTOR INJEGTOR ' ELA
NO. 1 NQ. 2 ND. 3 NO. 4 ol X )
i | 1 i
(] L] ) (L) BR
R/B Y/R G/B LB @=-:
| I | I
A/B Y/B G/B LB OR w B I_.I &7
ez (o7 [froa]] [[rogl [NEl o]l ==l
INJ#1 INJ#2 INJ#3 INJ#4 O2HF 028F  GNDC |GornRac 6 8 B
MODULE) J_ I_. ES
1 L
BT
1K[2K3RI 4| 5KJEK K] i) AHEDESAHABRN
Ko okl iK1k ischek] "R e a5 {16 |17 |18 ] W HA,
L |
= (ED.(62).(E2.(Fe) -
B B B3 B GY EL
f 1
101[102]10a] fic4]t0s}r0 DX
107[108[108] J110[111]112
113114115] |116[117]118
AEC366A
EC-227 383
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF099P

Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK FOR EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-

NG

AN

/\

e O SN
Front heated oxygen sensor
/harnessl connector =

Radiator
cap

ri//‘c‘EMQOU

—

I ecm

afals)

[Q]

/)

[Q]

lo[connecToR]| I
ﬁ

lyst.
l oK

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
RH harness connector and ECM harness
conneactor.

3. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.

4, Check harmess continuity between ECM
terminal (or terminal ) and ground.
Continuity should not exist.

If OK, check harness for short to ground
and short to power.

NG

10}(

A 4

Repair harness or connec-
fors.

SEFQ73S

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-32.
2. Install fuel pressure gauge and check fuet
pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 235 kPa
(2.4 kgicm?, 34 psi)
When fuel pressure reguiator valve
vacuum hose is disconnected.
Approximately 284 kPa
(3.0 kg/em?, 43 psi)

NG

101(

Check the following.

® Fuel pump and circuit
Refer to EC-439.

® Fuel pressure regulator
Refer to EC-32.

If NG, repair or replace.

CHECK MASS AIR FLOW SENSOR.

Check “MASS AIR FLOW” in “DATA
MONITOR” mode with CONSULT.

Approximatelfy 3.24 g-m/sec: at

idling

Approximately 12.2 g'm/sec:

2,500 rpm

at

OR

NG

Check “MASS AIR FLOW” in
MODE 1 with GST.
Approximately 3.24 gm/sec: at
idling

Approximately 12.2 g-m/sec:
2,500 rpm

at

OR

Check voltage between ECM termi-
nal and ground.

1.2 - 1.5V: at idling

1.9 - 2.3V: at 2,500 rpm

0K

(Go 1o next page.)

EC-228

Check connectors for rusted
terminals or loose connec-
tions in the mass air flow
sensor circuit or engine
grounds.

Refer to EC-107.




TROUBLE DIAGNOSIS FOR DTC P0172 _
Fuel Injection System Function (Rich side)

L)
B ACTIVE TEST D (Cont d)
*** POWER BALANCE *** @ @l
===MONTCR= == l
CMPS-RPM(REF) 737rpm NG :
MAS AIR/FL SEN 098V CHECK FUNCTION OF INJECTORS. , Perform TROUBLE DIAG- A
IACV-AACA A1% 1. Install all parts removed. NOSIS FOR NON-DE-
2. Start engine. TECTABLE ITEMS,
3. Perform “POWER BALANCE” in “Injectors”, EC-433.
I_Z_, LS_J li] RESET “ACTIVE TEST” mode with Repair harness or connec- E
[ ” If “ l CONSULT. tors.
WEF354F 4. Make sure that each cirquit pro-
duces a momentary engine LE
speed drop.
OR
3. Listen to each injector operating
sound.
Clicking noise should be
heard.
) l oK FE
Remaove injector assembily. _
71 Cliek Refer to EC-32. N EL
Cy, Keep fuel hose and all injectors connected
ek to injector gallery.
MEC703B
i - MT
Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle. AT
1. Disconnect all injector hamess connec- |°"PS | Replace the injectors from FA
tors. "1 which fuel is dripping.
2. Discannect all ignition coil harness con-
nectors. RA
3. Crank engine for about 3 seconds.
Make sure fuel does not drip from Injec-
tor. BR
Does not drip.
v
Perform “TROUBLE DIAGNOSIS FOR ST
INTERMITTENT INCIDENT”, EC-101.
INSPECTION END RS
BT
HA
EL
4

EC-229 285



TROUBLE DIAGNOSIS FOR DTC P0180

View with seat back and seat cushion

re/mcived 2 @/

. > b
o N
Tank fuel temperature 4
' gensar harness conneclor
- " SEF856U

= N
[=1
T

-Accepiable

Resistance k&

oo o o
= N R DO N RO

370 26 4060 B0 100
C4) (32) §8)(104) (140) (176)(212)
Temperature °C {°F)

SEF012P

ON BOARD DIAGNOSIS LOGIC

Tank Fuel Temperature Sensor

COMPONENT DESCRIPTION

The tank fuel temperature sensor is used to detect the fuel
temperature 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 resis-
tance of the thermistor decreases as temperature increases.

<Reference data>

Fluid temperature Voltage” Resistance
°C (°F) v kO
20 (68) 35 23-27
50 (122} 22 0.79 - 0.90

*: These data are reference values and are measured between ECM terminal
€3 (Tank fuel temperature sensor) and ECM terminal @3 (ECM ground).

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
No. (Possible Causes)
P0O180 ® An excessively high or low voltage is sent to ECM. ® Harness or connectors
0402 ® Rationally incorrect voltage is sent to ECM, compared {The sensor circuit is open or shorted.)
with the voftage signals from engine coolant tempera- | @ Tank fuel temperature sensor
ture sensor and intake air temperature sensor.

3¢ MONITOR  ¥¢ NOFAIL l:l

CMPSsRPM(REF} orpm
COOLAN TEMP/S 76°C
INT/A TEMP/S 28°C

RECORD

SEF311U

386

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNQOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignhition switch “OFF’’ and wait at least 5 seconds before
conducting the next test.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR"” mode with CONSULT.
3) Wait at least 10 seconds.
If the result is NG, go to “DIAGNOSTIC PRO-
CEDURE”, EC-233.
If the result is OK, go to following step.
NOTE: If “COOLAN TEMP/S” is already less than 60°C
(140°F) before step 4), the result will be OK.
If “COOLAN TEMP/S” is above 60°C (140°F), go
to the following step.
4) Cool engine down until “COOLAN TEMP/S” is less
than 60°C (140°F).
5) Wait at least 10 seconds.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-233.

EC-230



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)
OR
1) Turn ignition switch “ON” and wait at least 10 sec-
onds.
2) Select “MODE 7” with GST. G
if the result is NG, go to “DIAGNOSTIC PRO-
CEDURE", EC-233. A
if the result is OK, go to following step. :
3) Select “MODE 1" with GST and check for the engine
coolant temperature. &
4} Cool engine down until the engine coolant tempera-
ture is less than 60°C (140°F). If the temperature is
already less than 60°C (140°F) before step 4), the ;p
result will be OK.
5) Wait at least 10 seconds.
6) Select “MODE 7” with GST.
7} If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-233.
OR FE
1) Tu(rjn ignition switch “ON” and wait at least 10 sec-
onds. -
2) Turn ignition switch "OFF”, wait at least 5 seconds L
and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. M
If the result is NG, go to "DIAGNOSTIC PRO-
CEDURE", EC-233.
If the result is OK, go to following step. AT
4) Cool engine down until the voltage between ECM
terminal &) (Engine coolant temperature) and ground

becomes more than 1.9V. FA
If the voltage is already more than 1.9V before step
4), the result will be OK. B

5) Wait at least 10 seconds.
6) Turn ignition switch “OFF”, wait at least 5 seconds

and then turn “ON”.

7) Perform “Diagnostic Test Mode N {Self-diagnostic BR
results)” with ECM.

8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-233. ST

RS

BT

EC-231 387



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

EC-TFTS-01
T [
= : Datectable iine for DTC
'(r-II-EAl\.TF'!(EFI:qLAErIDHE — : Non-detectable line for DTC
3 =T SENSOR)
I I @D
LG/A B
LG/
[
LG/R
f
LGA
ezl o
83
T ;1
MODULE) - A
B9 @

ARBHE oy
—Jr/—
101[102]108] [104]10s 2021122123
107 1ce] o8] [1s0f111 Eﬂgﬂﬂﬂ
113f114| 18] friefii7 e EA AT

AEC368A

388. EC-232



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

Tank fuel temperature
sensor connector

DISCONNECT
&

[Ql

SEF3140

COMPONENT INSPECTION
Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as

shown in the figure.

View with seat back and seat cushion DIAGNOSTIC PROCEDURE
removed < S
' Q INSPECTION START
!
CHECK POWER SUPPLY. NG | Check the foiiowing.
1. Turn ignition switch “OFF”. | ® Harness cennectors
2. Disconnect tank fuel temperature sensor @D, 5
harness connector. ® Harness for open or short
4 3. Turn ignition switch “ON". between ECM and tank
sensor harness cohhector 4. Check voltage betwean terminal @ and fuel temperature sensor
SEF656U ground with CONSULT or tester. If NG, repair haress or
I Voltage: Approximately 5V connector.
't CK
7S o l
é% CHECK GROUND CIRCUIT. NG [ Repair harness or connec-
1. Turn ignition switch “OFF”. ™ tors.
2. Check harness continuity between termi-
(Clw nal @ and body ground.
Continuity should exist.
@ & if OK, check harness for shert to ground
= and short to power.
SEF312U)
l oK
,_E DISCONNECT
Eéj] @@ CHECK GOMPONENT NG [ Replace tank fuel tempera-
1.5. =) {Tank fuel temperature sensor). ture sensor.
@ Refer to “COMPONENT INSPECTION”
helow.
l OK
Perform “TROUBLE DIAGNOSIS FOR
@ _I_}- INTERMITTENT INCIDENT”, EC-101.
- La 1 l
SEF313U
INSPECTION END

Temperature °C (°F)

Resistance k)

20 (68)

23-27

50 (122}

0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-233

A

EM

LG

FE

e

B
A

BR

ST

RS

BT

389
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC

if a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft posi-

tion sensor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Crankshaft position sensar (OBD) Engine speed ECM

Y

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the maifunction
indicator lamp (MIL}) will start blinking; even during the first trip. In this condition, ECM monitors the
misfire every 200 revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will
change from blinking to lighting up.
(After the first trip detection, the MIL wili light up from engine starting. If a misfire is detected that will
cause three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs,
the malfunction indicator lamp will light up based on two trip detection logic. In this condition, ECM
monitors the misfire for every 1,000 revolutions of the engine.

Diagnostic Trouble N Check ltems
Code No. Maifunction is detected when ... (Possible Cause)
. . . ® [mproper spark plug

P0300 (0701) & Multiple cylinders misfire. ® Insufficient compression
® |ncorrect fuel pressure

P0301 {0608) ® No. 1 cylinder misfires. ® EGR valve
@ The injector circuit is open or shorted

. - ® |njectors
.
P0302 (0607} No. 2 cylinder misfires. ® Intake air leak

® The ignition secondary circuit is open or shorted
P0303 (0606) ® No. 3 cylinder misfires. ® Lack of fuel

@ Drive plate/Flywheel

® Front heated oxygen sensor

@ [ncorrect distributor rotor

P0O304 (0605) ® No. 4 cylinder misfires.

EC-234



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

¥ MONITOR ¥ NOFAIL [
CMPS'RPM(REF)  1500rpm

| RECORD

SEF330U,

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

1) Turn ignition switch “ON”, and select “DATA
MONITOR” mode with CONSULT.
2) Start engine and warm it up to normal operating tem-
perature.
3) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
4) Start engine again and drive at 1,500 - 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", EC-236.
OR
Q;’ 1) Start engine and warm it up to normal operating tem-
perature. _
2) Turn ignition switch “OFF” and wait at ieast 5 sec-
onds.
3) Start engine again and drive at 1,500 - 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.
4) Select “MODE 7” with GST.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-236.
OR
1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
4) Turn ignition switch “OFF”, wait at least 5 seconds,
and then turn “ON”.
5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
6} If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-236.

EC-235

@l

(A
EW
LG

FE

CL

iy

AT

FA
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
CHECK FOR INTAKE AIR LEAK. NG‘ Discover air [eak location
Start engine and run it at idle speed. Listen | and repair.
for the sound of the intake air leak.
l OK
SEC547A [ CHECK FOR EXHAUST SYSTEM CLOG- | NG | Repair or replace it.
GING. o
'E W ACTIVE TEST R |:| Stop engine and visually check exhaust
tube, three way catalyst and muffler for
¥ ¥ ¥ POWER BALANCE % ¥ % dents.
= = = MONITCR = = = oK
CMPS-RPM (REF}  825rpm l
MAS AIR/FL SE 163V
IACV-AAC/V 26% CHECK EGR FUNCTION. NG | Repair EGR system.
Perform DIAGNOSTIC TROUBLE CODE -
m CONFIRMATION PROCEDURE for EGR
- Function.
TEST
[—”jl—”———l START Refer to EC-358.
SEF564N 8] lOK
No

[
EGRC BPT

valv‘e_l\)

Fuel

ANy
Vehlcle front

Suitable tocl

MEC703B

Ignition wire

Spark plug

SEF282G

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE” in
“ACTIVE TEST” mode.

2. Is there any cylinder which does
not produce a momentary
engine speed drop?

OR

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

Go to [&@ on next page.

the ignition wire.

3. Place end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

Yes
CHECK INJECTOR. Ne | check injector(s) and cir-
Does each injector make an operating " cuit(s). Refer to EC-433.
sound at idle?
i Yes
D
CHECK IGNITION SPARK. NG_ CHECK COMPONENT
1. Disconnect ignition wire from spark | (Ignition wires).
plug. Refer to “COMPONENT
2. Connect a known good spark plug to INSPECTION”, EC-238.

OK

A\ d

(Go to next page.)

EC-236

oK

lNG

Replace.

Check distributor rotor head
for incorrect parts.

Check ignition coil, power
transistor and their circuits.
Refer to EC-335.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEF1561

SEF474U

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
®
|
CHECK SPARK PLUGS. NG; Repair or replace spark
Remove the spark plugs and check for | plug(s) with standard type
fouling, ete. one(s).
For spark plug type, refer to
lOK “ENGINE MAINTENANCE”
in MA section.
CHECK COMPRESSION PRESSURE. NG [ check pistons, piston rings,
Refer to EM section. | valves, valve seats and cyl-
® Check compression pressure. inder head gaskets.
Standard:
kPa (kgfcm?, psi)/300 rpm
1,226 {12.5, 178)
Minimum:
kPa (kg/cm?, psi}300 rpm
1,030 {10.5, 149)
Difierence between each cylinder:
kPa (kg/cm?, psi)/300 rpm
98 (1.0, 14)
oK
:
CHECK FUEL PRESSURE. NG,‘ Check the following.
1. Release fusl pressure to zero. Refer to | ® Fuel pump and circuit
EC-32. Refer to EC-439.
2. Install fuel pressure gauge and check ® Fuel pressure regulator
fuel pressure. Refer to EC-32.
At idle: ® Fuel lines
Approx. 235 kPa Refer to "ENGINE MAIN-
(2.4 kg/em?, 34 psi) TENANCE” in MA sec-
tion.
OK ® Fuel filter for clogging
If NG, repair or replace.
CHECK IGNITION TIMING. NG " Adjust ignition timing.
Perform “Basic Inspection”, EC-77. T
+OK
CHECK COMFPONENT NG Replace front heated oxy-
{Front heated oxygen sensor). ~ 7| gen sensor.
Refer to “COMPONENT INSPECTION”,
EC-183.
¢ OK
CHECK MASS AIR FLOW SENSOR. NG "Check connectors for
= Check “MASS AIR FLOW” in "1 rusted terminals or loose
“DATA MONITOR” mode with connections in the mass air
CONSULT. flow sensor circuit or engine
Approximately 3.24 g-m/sec: at grounds.
idling Refer to EQ—107. .
Approximately 12.2 g-m/sec: at If NG, repair or replace it.
2,500 rpm

OR

Check "MASS AIR FLOW” in
MODE 1 with GST.
Approximately 3.24 g-m/sec: at
idling

Approximately 12.2 g-m/sec: at
2,500 rpm

@

OR

NoN  Check yoltage between ECM ter-
minai and ground.
1.2 - 1.5V: at idling

1.9 - 2.3V: at 2,500 rpm

v OK

(Go to next page.)

EC-237
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEF174P

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

CHECK SYMPTCM MATRIX CHART.
Check items on the rough idle symptom in
“Symptom Matrix Chart’, EC-85.

.| Repair or replace.

lOK

Some tests may cause a 1st trip Diagnos-
tic Trouble Code to be set.

Erase the 1st trip DTC from the ECM
memory after performing the tests. Refer to

EC-50.
v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-101.

'

INSPECTION END

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap ter-
minal. Move each wire while testing to check for intermittent
breaks.

Resistance:
13.6 - 18.4 k(}/m (4.15 - 5.61 kQ/ft) at 25°C (77°F)
If the resistance exceeds the above specification, inspect
ignition wire to distributor cap connection. Clean connection
or replace the ignition wire with a new one.

EC-238



TROUBLE DIAGNOSIS FOR DTC P0325

@

\@S !

PIEZO-ELEMENT

Terminal

SEF598K

Knock Sensor (KS)

COMPONENT DESCRIPTION

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 pres-
sure. 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 MIL will not light for
knock sensor malfunction. The knock sensor has one irip detection logic.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @) (ECM ground).

TER-
WIRE . DATA
M'ill\(ljf-.\L COLOR ITEM CONDITION (DG Vottage)
[Engine is running. |
54 w Knock sensor Approximately 2.5V
{die speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detacted when .... Ch?CK ltems
No. {Possible Cause)
P0325 ® An excessively low or high voltage from the knock ® Harness or connectors
0304 sensor is sent to ECM. (The knock sensor circuit is open or shorted.)
® Knock sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR ¥ NO FAL ] PROCEDURE
CMPS*RPM(REF} 700mpm CAUTION:
Always drive vehicle at a safe speed.
TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is more than 10V.
1) Turn ignition switch “ON” and select “DATA
SEF100P 2) Start engine and run it for at least 5 seconds at idle
speed.

3) If tst trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-242.
OR
& 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Select “MODE 3” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-242.
OR
1) Start engine and run it for at least 5 seconds at idie
speed.

EC-239
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)

2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".

3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM. o

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-242.

EC-240



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)

A
Z
x

ECM (ECCS
CONTROL
MODULE]

[
[

Ifl
(L)
-V

——————

KNOCK
SENSOH

£a02

| @=x
L.

EC-KS-01

. : Detectable line for DTC
e : Non-detectable line for DTC

G I GEv)) 2 INGED
e 5 G
1
101[102]103] {104]08] 06 Iﬂﬂ 4] [olerfz2fes] 38
51617 O I RREE|m
107]108]10a] [11c] 111112 PRPTEE] [
113]114)115) H16H171H18 15[17 18 343536137,
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TROUBLE

DIAGNOSIS FOR DTC P0325

M ®

lol connecTor]l

(@]

|

[ ecm

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

SEF315U

Front tube

El Under veIliEEe view\_//

Knock sensor
sub-harness connecmr!

. \
Drive shafl RH
LR

A

WY sERagoy

\‘-

7

/ =
Knock sensor sub-harness cannector (F21),(E2i0
] e S S I

%

2ie <{f
) .
Aﬁ e ‘j
Intake manifoﬂ:l__\'mlle

/\f‘_\ \ ) SEFB4TU
[a]

Engine ground

INSPECTION START
l e
CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Disconnect ECM harness connector. | ® Hamness connectors
2. Check hamess continuity between ECM .
terminal and ground. ® Harness connectors
Resistance: ,
Approximately 500 - 620 k() If NG, repair open circuit or
[at 25°C (77°F)i short to ground or short to
If OK, check harness for short to ground power in harmess or con-
and short to power. nectors.
It Is necessary to use an chmmeter ® Knock sensor {Refer to
which can measure more than 10 M{. “COMPONENT INSPEC-
TION” below.}
OK If NG, replace knock sen-
SOf.
i B
NG

CHECK SHIELD CIRCUIT.

Check the following.

1. Tumn ignition switch “OFF".
. Loosen and retighten engine ground
Screws.
. Disconnect knock sensor sub-harness
connector .
. Check the foltowing.
® Continuity between knock sensor
sub-harness connector (€212 termi-
nal and ground
Continuity should exist.
If OK, check harness for short to
ground and short to power. Then recon-
nect knock sensor sub-hamess connec-

® Hamess connector

® Harness connectors
2D,

® Harness for open or
short between connec-
tors €212 and

® Harness for open or
short between connector

and ground

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.

tor
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

!

INSPECTION END

EC-242



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)

COMPONENT INSPECTION

Knock sensor a
e Use an ohmmeter which can measure more than 10 M(2.
1. Disconnect knock sensor harness connector.

2. Check resistance between terminal (1) and ground. BA
Resistance: 500 - 620 kQ [at 25°C (77°F)]

CAUTION:

Do not use any knock sensors that have been dropped or B}

physically damaged. Use only new ones.
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TROUBLE

DIAGNOSIS FOR DTC P0335

Permanent magnet

SEF956N

o

i
Front heated oxygen
genhsor harness connhector

Crankshaft position
sensor (OBD)

—r—p—r—

Front ——™" SEF&12U

Crankshaft Position Sensor (CKPS) (OBD)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is iocated on the tran-
saxle housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and iow parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to

change.
Due to the changing magnetic field, the voltage from the sen-

sor changes.

The ECM receives the voltage signail and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system. It
is used only for on board diagnosis.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
Mrl\ll\é)AL COLOR ITEM CONDITION (AC Voltage)
Approximately 0.5V
v
]Engine is running.| (Warm-up condition) :
Idle speed L A R A A N
N A
Sz e e
SEF843U
Crankshaft position sensor
53 BR P Approximately 0V

(OBD)

V)

[Engine is running. |

Engine speed is 2,000 rpm

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... -
No. {Possible Cause)
P0335 ® The proper pulse signal from the crankshaft position ® Hamess or connectors
0802 sensor (OBD) is not sent to ECM while the engine is (The crankshaft position sensor (OBD) circuit is
running at the specified engine speed. open.)
® Crankshaft position sensor (OBD)

EC-244



TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

% MONMTOR % NO ] (Cont'd)
ON NO FAIL DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS*APM(REF) 700rpm PROCEDURE @l
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn BA
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test. Bl
1) Turn ignition switch “ON” and select “DATA
= MONITOR” mode with CONSULT.
2) Start engine and run it for at least 15 seconds at idle ¢

[ RECORD |

SEF180P

speed.

3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-247.

OR
1) Start engine and run it for at least 15 seconds at idle

speed. EE

2) Select “MODE 7" with GST.

3) If tst trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-247. &L
OR
1) Start engine and run it for at least 15 seconds at idle
speed. (3

2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".

3) Perform “Diagnostic Test Mode II” (Self-diagnostic AT
results) with ECM.

4) If tst trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-247. FA

RA
BR
8T

RS
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Posutlon Sensor (CKPS) (OBD)

(Cont d)
CRANKSHAFT
POSITION
SENSOR (OBD)
E2
||LJ || W : Detectable line for DTC
BR B/R m—: Non-detectable line for DTC
LA With AT
e e
i 2
i Eommm——— 1
1 [
1 ]
1 1
1 1
A 1
] 1 .
I i
| 1
: :
| 1
1 * 1
1 1 .
1 1
1 1
o 1
1 1
F . 1
1 I
1 I
I |
- -
v ¢
\-.‘_ -
_________ BR '
[ ] -
- O m e e(A  —
[ ]
B
'E“ “ E " B B B B
53 50
RGC/S GND-A ECM (ECCS ‘ I IIEII
CONTROL GND TCM
MODULE} = = SENS ggﬁTNF?ngssmw
F30 MODULE)
F29
D

1723« ] [9]o]i1]12]¢3]14]15 @ 23] 241 26|256127128
51817181 [18]17]18[19]20121]22 36]37] 38]39]40]41

101[102{103] 1104|105]108!
107[108)109] |1 10]111]112
113(114]115] |[116|117[118

AEC354A
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

Engine ground

INSPECTION START

T

1. Tum ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews. '

v

| T —a

Front heated oxygen
sensor harness connector

Crankshaft position
sensor {OBD)

—_—
e TP T

SEF512U

| ecm  JojconnecTor]|
53

[Q]

d ]

on nexl page.

=
A€ @
)
- SEF0385

iOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

v

INSPECTION END

EC-247

CHECK INPUT SIGNAL CIRCUIT. NG p| Check the following.
1. Disconnect crankshaft position sensor ® Harness for open or
(OBD) and ECM hamess connectors. short between ECM and
2. Check continuity between ECM terminal crankshaft position sen-
and terminal {(1). sor (OBD}
Continuity should exist. [f NG, repair open circuit or
If OK, check harness for short to short to ground or short to
ground and short to power. power in harness or con-
nectors.
OK
8] v
CHECK GROUND CIRCUIT. NG [ Check the following.
1. Reconnect ECM harness connector. "] ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal and enging ground. TCM
Continuity should exist. ® Harness for open or
If OK, check harness for short to short between crankshaft
ground and short to power. position sensor (OBD)
and ECM
oK If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
L4
CHECK COMPONENT NG.; Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD).
Refer to “COMPONENT INSPECTION”
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF9G0N

(

AECT782A

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

=W

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remaove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 432 - 528(}
[at 25°C (77°F)]
If NG, replace crankshaft position sensor (OBD).

EC-248



TROUBLE DIAGNOSIS FOR DTC P0340

Rotor screw Rotor .head

with power

transistor SEFg928v

180° signal slit for No. 1 cylinder

WA . .
\\\\\\\\'.\\\\ fffu,,% 12 signal slit
N 2
3 &
? 180° signal slit

SEFg53B

Rotor plate

Camshaft Position Sensor (CMPS)

COMPONENT DESCRIPTION

The camshaft position sensor is a basic component of the
engine control system. It monitors engine speed and piston
position. These input signals to the ECM are used to control fuel
injection, ignition timing and other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for a 1° (POS) sig-
nal and 4 slits for a 180° (REF) signal. The wave-forming circuit
consists of Light Emitting Diodes (LED) and photo diodes.

The rotor plate is positioned between the LED and the photo
diode. The LED transmits light to the photo diode. As the rotor
plate turns, the slits cut the light to generate rough-shaped
pulses. These pulses are converied into on-off signals by the
wave-forming circuit and sent to the ECM.

The distributor is not repairable and must be replaced as an
assembly except distributor cap and rotor head.

NOTE:

The rotor screw which secures distributor rotor head to the
distributor shaft must be torqued properly.

(@): 3.3 - 3.9 N'm (0.34 - 0.40 kg-m, 29.5 - 34.7 in-Ib)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MI\IJI\(IDAL COLOR ITEM CONDITION (DG Voltage)
|Engine is running.|
[Ignition switch "OFF”| 0-1v
[— For a few seconds after turning ignition switch
4 W/G ECCS relay (Self-shutoff) “OFF"
|Ignition switch "OFF”J
BATTERY VOLTAGE
A few seconds passad after turning ignition {11 - 14V)
switch “OFF”
0.1 - 0.5V
(V) oDl
[Engine is running.] (Warm-up condition) e i
Idie speed o
Camshaft position sensor
(Reference signal) 0.2 - 0.4V
V— —
I _ 10}, ...
Engine is runn|ng.| P
“ L — o T
gine speed is 2,000 rpm. S —
IO - P
T SEF200T

EC-249
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

TER-
WIRE DATA
M[LT)AL COLOR ITEM CONDITION (DC Voltage)
Approximately 2.5V
V)
|Engine is running.| (Warm-up condition) 150 ‘
ldle speed 0
T
0.2ms’: D
41 BAW Camshaft position sensor ' SEF195T
(Position signal) Approximately 2.3 - 2.5V
(V) ool
|Engine is runnin9.| 150 o
Engine speed is 2,000 rpm. 0
SEF196T
56 W/R ' T
Power supply for ECM llgnition switch “0N“| BATTERY VOLTAGE
61 W/R (11 - 14V}
[Engine is running. | BATTERY VOLTAGE
113 WiL Current return 11
Idle speed (11 -14v)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
N Check ltems
TrOUDI\II% Code Malfunction is detected when ... (Possible Cause)
P0O340 A} Either 1° or 180° signal is not sent to ECM for the ® Harness or connectors
0101 first few seconds during engine cranking. (The camshaft position sensor circuit is open or

B) Either 1° or 180° signal is not sent to ECM often
enough while the engine speed is higher than the
specified engine speed.

C) The relation between 1° and 180° signal is not in the
normal range during the specified engine speed.

shorted.}
® Camshaft position sensor
® Starter motor (Refer to EL section.)
® Staring system circuit (Refer to EL section.)
® Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Perform “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B and C”.

EC-250



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

Procedure for malfunction A
¥r MONITOR  5¥ NO FAIL NOTE:

GOOLAN TEMP/S 80°C if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- g
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test. MA,
TESTING CONDITION:

Before performing the following procedure, confirm that
battery voltage is more than 10.5V at idle.

EM

[ RECORD SLFOOZP 1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT. Le
3) Crank engine for at least 2 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-254.
OR
@ 1) Crank engine for at least 2 seconds.
2) Select “MODE 7” with GST. EE
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-254.
OR eL
1) Crank engine for at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”. T
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC AT
PROCEDURE”, EC-254.
EA
. BR
Procedure for malfunction B and C

¥t MONITOR % NO Fal [] NOTE:

CMPS*RPM(REF)  700rpm If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- ST
CEDURE” has bheen previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test. RS
TESTING CONDITION:

Before performing the following procedure, confirm that BT

battery voltage is more than 10.5V at idle.

RECORD SEIF190P @ 1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT. HA
3) Start engine and run it for at least 2 seconds at idie
speed.
4} If 1st trip DTC is detected, go to “DIAGNOSTIC [
PROCEDURE”, EC-254.
OR
@ 1) Start engine and run it for at least 2 seconds at idle [P}
= speed.
2) Select "MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-254.
OR

EC'251 407




TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

1) Start engine and run it for at least 2 seconds at idle

speed.

2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

3) Perform “Diagnostic Test Mode I’ (Self-diagnostic
results) with ECM.

4) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-254.

408 EC-252



TROUBLE DIAGNOSIS FOR DTC P0340

Camshatft Position Sensor (CMPS) (Cont’d)

@l
BATTERY
I ] Ul
10A Refer to "EL-POWER". M ﬁ“{.
s : Detectable line for DTC
T e . Non-detectable ling for DTC
Wi EM
Mzeall
-
WiL Y
@nwrepTo Eg_m&s e
II EC-PGC/HNY
W'!L
.
i
WL WL W/R
T 51 1 FE
SplECES DISTRIBUTCR
RELAY (CAMSHAFT
POSITION SENSOR)
o eL
24 |Lsd AN
i [N EN |
W/G  WR L ow ? T
e N B
| |
i |
: : AT
1 1
@ i I
] | f
—
i i FA
4 N N
Vi__Le o
L B} {a}
5 RA
i
WG WR  WR L LY BwW I-—-I BR
IC [Fee]l 1] [Ga] Il [T B B B
SSOFF VB VB REF  REF  POS EgﬂT(ESES 1 _I o7
MODULE) ®
L 4
RS
Refer to last page (Foldout page). BT
e . Es»
1]213]4]5K36[7]8]8]10 Lol 3
W56 aBaanaD EXRED HA
11]12 113 [14 145 {16 [17 [18 W = z =
W
; W H.S. BL
101[102[103] 104 105]106 5 lﬂﬂ a 20 IE-EI 3839 40 5455
7 0 z24]25]26]27]28] {20 ) a3 [4¢]45]6]57] 61}
LOT|IOB] O8N |1 INE TrsfioTralia] O || bt (o] Torrhds 1D
3f114f115] (11ef117)118] [is] Tsli7]ie Ral3sl38]a7 BEREERE

AEG355A
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)
‘ DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

‘\\ / -V

Engine ground

ZIN
4

/ INSPECTION START

h 4

1. Tum ignition switch “OFF”.
2. Loosen and retighten engine ground

SCrews.
v .
CHECK POWER SUPPLY. N »| Check the following.
1. Disconnect camshaft position sensor ® Harness for open or short
hamess connector. between camshaft posi-
2. Tum ignition switch “ON”. tion sensor and ECCS
3. Check voltage between terminal @ relay .
and ground with CONSULT or tester. H NG, repair harness or
Voliage: Battery voltage connectors.
¥ /- . ' CK
UG &
& / TS B Y NG :
Igni'tic[m com CHECK INPUT SIGNAL CIRCUIT. > Repair harness or connec-
ne 1. Turn ignition switch “OFF”. tors.

2. Disconnect ECM harness connector.

ﬂ’y M//\// sEFagayl | 3- Check harnesci'.)continuity between sen-

sor terminal and ECM terminals
, sensor terminai @ and ECM ter-

als ,

Continuity should exist.

T C& If OK, check harness for short to
T.S. Eé} @) ground and short to power.
ATERI4Ee) OK

/harness connector —.Battery

. y
CHECK GROUND CIRCUIT. NG; Repair hamess or connec-
1. Turn ignition switch “OFF”. "1 tors.
@ O 2. Disconnect camshaft position sensor
= harness connector.
seFoqos| | 3- Check hamess continuity between sen-
sor terminal and engine ground.
Continuity should exist.
E‘ &gﬁcj @ _— If OK, che!c’:k harness for short to
HS. 1S. E} ground and short to power.
[ =cm |O[00NNECTEII ' OK
41 40, 44 b4
¥ CHECK COMPONENT NG_ Replace camshaft position
(Q] {Camshaft position sensor). " | sensor.
Refer to "COMPONENT INSPECTION”

on next page.
@ lOK

sEFo4as| | Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

!

DISCONNECT @ INSPECTION END
A&
AERIAER
SEF46S

410 EC'254




TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

. comugeT COMPONENT INSPECTION
he Camshaft position sensor .
ECM l°|CONNECTORJ| 1. Start engine and warm it up to the normal operating tem- el
40 4 perature.
2. Check voltage between ECM terminals @ (or @d), . @ and ..
MA
ground.
[P S
! Condition Terminal Voltage - B
= Approximately 2.5V .
SEFS20U W)
....... |'|:I©
and ground
&
Engine running at idle SEF199T
Approximately 0.1 - 0.5V
M GL
10} 2ol
@ (or @) : _ﬂl
and ground o W
O e
AT
SEF199T
Approximately 2.3 - 2.5V
P4
M
10 L L L L
5 T
@1 and ground o HULLLL AR
Engine speed is 2,000 SEF196T
rpm Approximately 0.2 - 0.4V ST
VM
10}-i bl
(or @9) Z | | BS
and ground B S
O BT
SEF200T
R
If NG, replace distributor assembly with camshaft position
5ensor.
: EL
(D3

EC-255 411
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close)

SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor

Mass air flow sensor Amount of intake air

h 4

Engine ceolant temperature sensor

Engine coolant temperature

EGRC-
solenoid

Y

ECM

Y

Ignition switch Start signal

valve

Y

Throttle position

Throttle position sensor

Y

This system cuts and controls vacuum applied to
the EGR valve to suit engine operating condi-
tions. This cut-and-control operation is accom-
plished through the ECM and the EGRC-solenoid
valve. When the ECM detects any of the follow-
ing conditions, the ECM cuts the current for the
solenoid valve. This causes the port vacuum to be
discharged into the atmosphere. The EGR valve

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

Low ambient temperature

remains closed.

EGR and vacuum

EGRC-BPT
valve

— EGRC-solenoid valve

[gnition switch (power supply)
—wECM

ECM ﬂ
EGR temperature sensaor

Collector Throltle
body

SEF317U

SEF783K|

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve.

EC-256



TROUBLE DIAGNOSIS FOR DTC P0400

Vacuum To intake
' air flow

SEF318U

EGR Function (Close) (Cont’'d)

EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON {ground) signal, the coil in the @]
solenoid valve is energized.

A plunger wilt then move to cut the vacuum signal from the
intake manifold to the EGR valve. When the ECM sends an OFF 14
signal, the vacuum signal passes through the solenoid vaive.
The signal then reaches the EGR valve.

El

ON BOARD DIAGNOSIS LOGIC LC

EGR temperature If the absence of EGR flow is detected by EGR temperature
sensor sensor under the condition that calls for EGR, a low-flow mal-
function is diagnosed.
EGR
temperature
P FE
ECM CL
SEF073P
BT
Diagnostic Trouble _— Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0400 ® No EGR flow is detected under conditions that call | ® EGR valve stuck closed AT
0302 for EGR. ® EGRC-BPT valve

@ Vacuum hose

® EGRC-solenoid valve A
® EGR passage

® EGR temperature sensor

® Exhaust gas leaks RA

ST

S

BT

EC-257 413



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

M EGR SYSTEM Po400l [
OUT OF CONDITION PROCEDURE
CAUTION:
z=mz==zzz MONITOR ===z=z==== Always drive vehicle at a safe speed.
CMPS-RPM(REF) 2175rpm NOTE:
THRTL POS SEN 1.06V -
B/FUEL SCHDL 3.6msec o If“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

e During the test, P0400 will not be stored in ECM even

SEF180V though “NG” is displayed on the CONSULT screen.
TESTING CONDITION:
M EGR SYSTEM Po400M [] For best results, perform test at a temperature above 5°C
(41°F) or higher.
1) Turn ignition switch “ON”
v L 2) Check “COOLAN TEMP/S” in “DATA MONITOR”
' i mode witch CONSULT.
THRTL POS SEN 0.88V o
B/FUEL SCHDL 3.1msec Confirm COOLAN TEMP/S value is within the range
listed below.
COOLANT TEMP/S: Less than 40°C (104°F)
If the value is out of range, park the vehicle in a cool
S place and allow the engine temperature to stabilize.
Do not attempt to lower the coolant tempeature with
a fan or means other than ambient air. Doing so may
B EGR SYSTEM Poacoll [ produce an inaccurate diagnostic result.

3) Turn ignition switch “ON” and select “EGR SYSTEM
P0400" of “EGR SYSTEM” in “DTC WORK SUP-

COMPLETED PORT” mode with CONSULT.

4) Touch “START". o

5) Start engine and let it idle. When the engine coolant
temperature reaches 70°C (158°F), immediately go
to the next step.

6) Accelerate vehicle to a speed of 40 km/h (25 MPH)

SELF-DIAG RESULTS once and then stop vehicle.

SEF269U If “COMPLETED” with “OK” appears on CONSULT
screen, go to step 9).

It “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.

8) When the following conditions are met, “TESTING”
will be displayad on the CONSULT screen. Maintain
the conditions until “TESTING” changes to “COM-
PLETED”. (It will take approximately 50 seconds or
more.)

CMPS-RPM (REF): 1,600 - 2,400 rpm (A/T)
1,800 - 2,800 rpm (M/T)
Vehicle speed: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.8 - 3.4 msec (A/T)
2.1 - 2.6 msec (M/T)
THRTL POS SEN: X - (X +45) V
X = Voltage value measured at
step 7)
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

9) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-261.

414 EC-258



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

OVERALL FUNCTION CHECK

Z\ Use this procedure to check the overall EGR function. During
this check, a 1st trip DTC might not be confirmed. @l

.ﬂ':". 1) Start engine and warm it up to normal operating tem-

&, perature.
2) Check the EGR valve lifting when revving from 2,000 {4

rpm up to 4,000 rpm under no Joad using the follow-
ing methods.

EGR valve should lift up and down without stick- El}
ing.

If NG, go to in DIAGNOSTIC PROCEDURE on
EC-261. LG

3) Check voltage between EGR temperature sensor
harness connector terminal (1) and ground at idle ﬂ

speed.
Less than 4.5V should exist.

: 4) Turn ignition switch "OFF”. _
® o 5) Check harness continuity between EGR temperature FE
= sensor harness connector terminal & and ECM ter-
l minal &9.
Continuity should exist. CL

6) Perform “COMPQONENT INSPECTION”, “EGR tem-
AECTES perature sensor”. Refer to EC-264. -

I _Ecm To[comnecTon] D)

50

[FA
[Q] A
SEF170P
BR
Overall function check
Check the EGR valve ST
lifting when revving

engine from 2,000 rpm
up to 4,000 rpm, BiS;
BT

SEF&42Q

lla)
L
DX

EC-259 415



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

EC-EGRC1-01

IGNITION SWITGH
ON or START mmmm : Detectable line for DTC
FUSE | Refer to “EL-POWER. — \I?lﬁ;—ie;_trectable line for DTC
10a |BLOCK (A wit
é} i
(M20)
] _
?
R
I_l_I
4
=
i
R
ICl
EGRC-
EGR
SoLENOID TEMPERATURE
SENSOR
I=])
1 2
T L0 L2l
Ly B
- —
} O A 1
P Ly B B
LR [62] [50] ECM (ECCS [55] TCM
EGR EGRTS GND-A | GENTROL SGE%DS (TRANSMISSION
o aRe)
F30
KPR [4KJGKEK]7K] 1B NE«ARARIE @
K joK]fox] 2 =]k sk ek 121314 [15 18 [17 |18 ‘l

)
5161718 [18]17]18]18{20]21]2 36{37]38]35]40]41]42] 43|44 | 45] 48147 |48

g
1]213[4( (9]i0f11]i2{13[14{15 @ 23| 24] 2526127 28| 29{30]31]32{33}34[35 ) |W§

1011021103 (104]105]106
107[108)109) (110)111]112
113]114)115] 1116117118

O

LV H.S.

AEC347A
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TROUBLE DIAGNOSIS FOR DTC P0400

SEF098P

R Vacuurmn hose connected
to EGR valve SEF494U

8 ACTVETEST IR
EGRC SOV
(EGR)
szzzzoz==z MONITOR =====z====
CMPSRPM (REF) 732rpm

BIYM [ON/OFF|[ OFF |

SEF319U

==
R Improper connection

0]

SEF109L

BEGRC soLV CIRCUIT B
DOES THE SOLENQID
VALVE MAKE
AN OPERATING SQUND
EVERY 3 SECONDS?

Next J[ NO ][ YES |

MEF357D)

EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTICN START

y

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for
leaks.

NG

OK

B] v

Repair or replace exhaust
systam.

¥

CHECK VACUUM SOURCE TO EGR
VALVE.
1. Start engine and warm it up to normal
operating temperature.
2. Disconnect vacuum hose to EGR valve.
3. Check for vacuum existence.
Vacuum should not exist at idle.

E 4. Check for vacuum existence
when revving from 2,000 rpm up
to 4,000 rpm with the following
methods.

® Select "EGRC SOLENOID
VALVE” in "ACTIVE TEST”
mede with CONSULT and turn
the solenoid valve “ON".

oK CHECK COMPONENT

OR

4. Stop engine.

5. Jack up drive wheels.

6. Start engine and check for
vacuum existence when rewving
from 2,000 to 4,000 rpm in 1st
shift position.

Vacuum should exist when rev-

ving engine.

NG

v

(EGR valve).
Refer to “COMPONENT
INSPECTION”, EC-363.

NG

¥

Replace EGR valve.

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection.

NG :
Repair or replace vacuum

Y

OK

D] y

hose.

CHECK COMPONENT
(EGRC-solenoid valve).
1. Turn ignition switch “ON”,
2. Perform "EGRC SOL/YV CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

NG Check the following.

Y

1. Turn ignition switch “ON".

S /2. Turn EGRC-solenoid valve “ON”
and “OFF” in “ACTIVE TEST”
mode with CONSULT and check
operating sound.

OR

1. Start engine and keep engine
speed at 2,000 rpm in 1st shift
position,

2. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting EGRC-
solenoid valve harness connec-
tor. (The DTC or the 1st trip
DTC for the EGRC-solenoid
valve will be displayed, however,
ignore it.)

vOK

{Go to next page.)

EC-261

® Harness connectors
@59, @29

® 10A fuse

® Harness for open or
short between fuse
block and EGRC-sole-
noid valve

& Harness for open or
short between ECM
and EGRC-solenoid
vaive

If NG, repair apen circuit or

short to power in harness

or connectors.

BR

ST

417
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TROUBLE DIAGNOSIS FOR DTC P0400

B ACTIVE

EGRC SOV
(EGR)

MONITOR
CMPS*RPM (REF)

TEST

732rpm

IeIM [ON/OFF][ OFF

SEF318U

EGR valve

MEF137D

EGR Function (Close) (Cont’d)
@ .

}

NG Replace EGRC-solenocid

»
valve.

CHECK COMPONENT
(EGRC-solenoid valve).

Refer to "COMPONENT INSPECTION”
below.

OK

h 4

NG | Replace EGRC-BPT vaive.

CHECK COMPONENT
(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”

on the next page.

CK

4

CHECK COMPONENT NG

(EGR temperature sensor).
Refer to “"COMPONENT INSPECTION”,
EC-262.

.| Replace EGR temperature
"| sensor.

JOK
¥

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.
4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

¥

INSPECTION END

COMPONENT INSPECTION

EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum
pump.

EGR valve spring should lift.

e Check for sticking.
If NG, repair or replace EGR valve.

EGRC-solenoid valve
Check air passage continuity.

®acveETESTE [ Perform “EGRC SOLENQOID VALVE” in “ACTIVE TEST”

EGAG 0LV ON g

(EGR) FLow mode.

MONITOR
S e[ pe
— EGRC SOLENOID VALVE | 1, iween @®) and between (&) and (©
| ON | GINOH IR ON Yos No
OFF No Yes
SEF193wW

EC-262



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

@ ”
Gl
Air passage Air passage
Condition continuity continuity

between @ and between @ and © M2

12V direct current supply
between terminals @ and Yes No

ER

No supply No Yes
If NG or operation takes more than 1 second, replace EGRC- &

AECY19

solenoid valve.

FE

BR
ST

RS

EC-263 | 419
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TROUBLE DIAGNOSIS FOR DTC P0400

SEF643Q

10,000

Resistance k{

1,000

100

10

1
q
(32)

slo 100
(122)  (212)

Temperature

150 200
(302) (392)

GC QF
R SEF320U

SEF083P

EGR Function (Close) {Cont’d)
EGR temperature sensor
Check resistance change and resistance value.

<Reference data>

EGR temperature Voltage Resistance
°C (°F) Vv MQ
0 (32) 461 0.68 - 1.1
50 (122) 2.53 .09 - 0.12
100 (212) 0.87 0.017 - 0.024

If NG, replace EGR temperature sensor.

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve. _

2. Vacuum from the other port and check for leakage while
applying a pressure above 0.981 kPa {100 mmH,0, 3.94
inH,O) from under EGRC-BPT valve.

3. I a leakage is noted, replace the valve.

EC-264



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

ECM

Ignition switch
(power supply) h

Airduct _ "~ Coliector

EGR{C-solenoid valve

To EGR Yacuum source
valve
"1 |
Air
filter
5 ECM
T e Air EGR valve
bleed EGR
Diaphragm comsor
Exhaust pressure ‘ EGRC-BFT
a intake
valve \VA manifold
ﬁ Exhaust
_____ manhifold
SEF453PC

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controiling throttle body
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to

positioning of the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will
increase. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-
solenoid valve. If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indi-

cated.

Diagnostic Trouble o Check ltems
Code No. Malfunction Is detected when .. (Possible Gause)
PO402 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve
0306 ® EGR valve

® Misconnected rubber tube
® Blocked rubber tube

® Camshaft position sensor
® Blocked exhaust system
® QOrifice

® Mass air flow sensor

& EGRC-solenoid valve

EC-265

REA

W

FE

ClL

T

Ar

FA

RA

BR

ST

RS

421



422

TROUBLE DIAGNOSIS FOR DTC P0402

Vacuum gauge
L L
g

EGR valve

EGRC-BFT
valve

SEF930v

B EGRC-BPT VLV Po402H [
OUT OF CONDITION

====zzz=== MONITOR z=z===z=====
CMPS-RPM(REF) 2012rpm
THRTL POS SEN 0.84V
B/FUEL SCHDL 2.9mses

0 20 40 6C 80 10C

SEF186V

B EGRC-BPT V1LV Po402ll []

TESTING
========== MONITOR ===z======
CMPS-RPM(REF) 1537rpm
THRTL POS SEN 0.74V
B/FUEL SCHDL 2.4msec

0 20 40 60 80 100

SEF187V

B EGRC-BPT vLv Pos02l [

COMPLETED

SELF-DIAG RESULTS

SEF275U

M EGRC-BPT VLV Pos02ili} D
INCREASE ENGINE SPEED
AND MAINTAIN BETWEEN
2000 TO 2800 RPM.
TOUCH NEXT.

2000 2400 2800

| NEXT |

SEF034W|

EGRC-BPT Valve Function (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
e Always drive vehicle at a safe speed.

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conduclied, always turn

ignition switch “OFF” and wait at least 5 seconds before

conducting the next test.

TESTING CONDITION:

e For best results, perform test at a temperature above
5°C (41°F).

e Before performing the following procedure, confirm
that battery voltage is more than 11V at idle.

1)
2

9)

Install vacuum gauge between EGRC-BPT valve and
EGR valve as shown in the illustration.
Start engine and warm it up to normal operating tem-
perature. :
Stop engine and wait at least 5 seconds.
Tumn ignition switch “ON” and select “EGRC-BPT/
VLV P0402” of “EGR SYSTEM” in “DTC WORK
SUPPORT” mode with CONSULT.
Start engine and let it idle.
Touch "START". _
Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen and the
bar chart may increase. Maintain the conditions many
times until “COMPLETED” appears.
Selector lever: Suitable position
CMPS-BRPM (REF): 1,200 - 1,400 rpm (A/T)
1,000 - 1,400 rpm (M/T)

Vehicle speed: 30 - 54 km/h (19 - 34 MPH) (A/T)

30 - 100 km/h (19 - 62 MPH) (M/T)
B/FUEL SCHDL: 1.8 - 2.2 msec (A/T)

1.8 - 2.0 msec (M/T)

THRTL POS SEN: 0.7 - 1.1V
The bar chart on CONSULT screen indicates the
status of this test. However, the test may be fin-
ished before the bar chart becomes full scale.
If the bar chart indication does not continue to
progress, completely release accelerator pedal
once and try to meet the conditions again.
If “TESTING” does not appear on CONSULT
screen, retry from step 2).
If CONSULT instructs to carry out “OVERALL FUNC-
TION CHECK”, go to next step. If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE”, EC-269.

10) Open engine hood.
11) Raise engine speed to 2400 + 400 rpm under no-load

and hold it. Then touch “NEXT” on CONSULT
screen. .

EC-266



TROUBLE DIAGNOSIS FOR DTC P0402

B EGRC-BPT LV Po402l [
MAINTAIN ENGINE SPEED
2000 TO 2800 RPM.
VACUUM SHOULD BE
BETWEEN —5.91 in.Hg AND
0 in.Hg WITH VACUUM
GAUGE. IS VACUUM OK?

OK |

—23.62 -5.91 G

NO || YES

SEFO35W

EGRC-BPT Valve Function (Cont’d)

12) Check vacuum gauge while keeping engine speed
2400 + 400 rpm.
Vacuum should be 0 to ~20.0 kPa (0 to -150
mmHg, 0 to ~5.91 inHg).
If NG, go to "DIAGNOSTIC PROCEDURE", EC-269.
Iif OK, touch “YES” on the CONSULT screen.

13) Check the rubber tube between intake manifold
collector, EGRC-solenoid valve, EGR valve and
EGRC-BPT vaive for cracks, blockages or twist.

If NG, repair or replace.
If OK, touch “YES” on the CONSULT screen.

EC-267
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TROUBLE DIAGNOSIS FOR DTC P0402
EGRC-BPT Valve Function {Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-
BPT valve. During this check, a 1st trip DTC might not be con-
firmed.

@ 1) Install vacuum gauge between EGRC-BPT valve and

Vacuum gauge EGR valve as shown in the illustration.
| 2) Lift up vehicle.
r 3) Start engine and shift to 1st gear or 1 position.
4) Check vacuum gauge while keeping engine speed
EGR valve 2400 = 400 rpm.

Vacuum should be 0 to -20.0 kPa (0 to -150

EGRC-BPT mmHg, 0 to -5.91 inHg).

valve If NG, go to “DIAGNOSTIC PROCEDURE”, EC-2689.

If OK, go to next step.

5) Check rubber tube between intake manifold collector,
EGRC-solenoid valve, EGR valve and EGRC-BPT
valve for misconnection, cracks or blockages.

If NG, repair or replace.

SEF930V

424 EC-268



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK HOSE.
Check vacuum hose for clogging and
improper connection.

NG

b 4

‘LOK

Repair or replace vacuum
hose.

CHECK EXHAUST SYSTEM.
Check exhaust system for collapse.

NG

¥

Repair or replace exhaust
systam.

lOK

CHECK ORIFICE.

Check if orifice is installed in vacuum hose
between EGRC-BPT valve and EGRGC-so-
lenoid valve.

NG

h A

lOK

Replace vacuum hose.

CHECK COMPONENT
(EGRC-BPT valve).
Refar to “COMPONENT INSPECTION” on

NG

next page.
l oK

h 4

Replace EGRC-BPT valve.

CHECK COMPONENT

(Camshaft position sensor).

Refer to “COMPONENT INSPECTION",
EC-255.

NG

OK

A

Replace camshaft position
Sensor.

CHECK COMPONENT
(Mass air flow sensor).
Refer to “"COMPONENT INSPECTION",

EC-115.

NG

L 4

OK

¥

Replace mass air flow sen-
SOr.

CHECK COMPONENT
{EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”

on next page.

NG

oK
r

h 4

Replace EGRC-solenoid
valve.

CHECK COMPONENT
(EGR valve).
Refer to “COMPONENT INSPECTION”

on the next page.

NG

OK
y

Perform *TROUBLE DIAGNCSIS FOR
INTERMITTENT INGIDENT”, EC-101.

'

INSPECTION END

EC-269

Replace EGR valve.

EMI

LG

FE
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TROUBLE DIAGNOSIS FOR DTC P0402

J
_ X No pressure

SEF172P

EGR valve

MEF137D

HactveTesTE O

EGRC-BPT Valve Function (Cont'd)
COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check leakage without
applying any pressure from under EGR-BPT valve.
Leakage should exist.

EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum
pump.

EGR valve spring should lift.

e Check for sticking.
If NG, repair or replace EGR valve.

EGRC-solenoid valve

Check air passage continuity.
Perform "EGRC SOLENOID VALVE” in “"ACTIVE TEST”

won oN mode.
==mz=== MONITOR ======: . .
oo o pese | e
EGRC SOLENOID VALVE between @ and between @ and ©
I [onOFFI_OFF | ON Yes No
CFF No Yes
SEF193W OR
Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals @ and Yes No
No supply No Yes

AEC919

If NG or operation takes more than 1 second, replace EGRC-
solenoid valve.

EC-270



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function
ECM (EGCS control modufe) |
Front foar ON BOARD DIAGNOSIS LOGIC
heated heated The ECM monitors the switching frequency ratio of front and
oxygen oxygen rear heated oxygen sensors.
sensor sensof Three way catalyst™ with high oxygen storage capacity wili indi-
cate a low switching frequency of rear heated oxygen sensor. As
oXygen storage capacity decreases, the rear heated oxygen
Three way sensor switching frequency will increase.
) : Exhaust gas catalyst When the frequency ratio of f_ront and rear heated oxygen sen-
ser1squ|  SOrs approaches a specified limit value, the three way catalyst”
malfunction is diagnosed.
*: Warm-up three way catalyst (For California)
Dlaggc;sdt;cl;r;c‘)uble Maltunction is detected when ... (PSSZ?;L I?:;Sse)
P0420 ® Three way catalyst” does not operate properly. ® Three way catalyst”
® Three way catalyst* does not have enough oxygen storage ® Exhaust tube

0702

capacity.

® |ntake air leaks

® Injectors

@ Injector leaks

® Spark plug

® [mproper ignition timing

*: Warm-up three way catalyst (For California)

EC-271
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¥ MONITOR  ¥¢ NOFAIL [J

CMPSsRPM (REF) 2037rpm

FR 02 SEN 0.68V

RR 02 SEN 0.04V

FR 02 MNTR RICH

RR O2 MNTR LEAN

VHCL SPEED SE Okm/h

| RECORD |
SEF321U
B srRTstatus @ [

CATALYST CMPLT

EVAP SYSTEM INCMP

02 SENSOR CMPLT

02 SEN HEATER CMPLT

EGR SYSTEM INCMP

PRINT

SEF215U

Three Way Catalyst Function (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e [If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

® "

2)
3)

4)
5)

8)

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 “MANU TRIG” and “H! SPEED”, then select “FR
02 SENSOR”, “RR 02 SENSOR”, “FR 02 MNTR”,
“RR O2 MNTR” in “DATA MONITOR” mode with
CONSULT.

Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constantly under no load.
Make sure that the switching frequency between
“RICH” and “LEAN” of “RR 02 MNTR” is much less
than that of “FR O2 MNTR” as shown below.
Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Fi'ont heated oxygen sensor switching fre-
quency

This ratio should be less than 0.75.

If the ratio is greater than above, the warm-up three
way catalyst (Models for California), the three way
catalyst (Models for Federal and Canada) is not oper-
ating properly.

If the “FR 02 MNTR” does not indicate “RICH”
and “LEAN” periodically more than 5 times
within 10 seconds at step 4), perform TROUBLE
DIAGNOSES FOR DTC P0133 first.

If the result is NG, go to “DIAGNOSTIC PRO-
CEDURE”, EC-274.

If the result is OK, go to following step.

Select “AUTO TRIG” in “DATA MONITOR” mode
with CONSULT.

Drive vehicle at a speed of approximately 84 to 96
km/h (52 to 60 MPH} with the following for at least 10
consecutive minutes.

(Drive the vehicle in an area where vehicle speed
and accelerator pressure can be held steady and
constant.)

M/T: 5th position

A/T: D position (“OD” ON)

If the result is NG, go to “DIAGNOSTIC PRO-
CEDURE”, EC-274.

Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT.

Verify that “CATALYST” is “CMPLT".

If not “CMPLT”, repeat the test from step 6).

EC-272



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

OR
. - h OVERALL FUNCTION CHECK
= Use this procedure to check the overall function of the three way @]
(E EOJCONNECTOHII . é)ﬁH catalyst.
45 43 52 106 During this check, a 1st trip DTC might not be confirmed.

than 70 km/h (43 mph) for 2 consecutive minutes.

2\§ @ 1) Start engine and drive vehicle at a speed of more [
=5
8 2) Stop vehicle with engine running.

3) Set voltmeters probes between ECM terminais El
{front heated oxygen sensor signal) and @ (engine
SEF322U ground), and ECM terminals G2 (rear heated oxygen

sensor signal} and (8D (engine ground). LG
4) Keep engine speed at 2,000 rpm constant under no

load.
5) Make sure that the voitage switching frequency (high

& low) between ECM terminais 62 and (06D is
much less than that of ECM terminals and @3,
Switching frequency ratio = FE

Rear heated oxygen sensor voltage switching 6L
frequency

Front heated oxygen sensor voltage switching
frequency M

This ratio should be less than 0.75.
If the ratio is greater than above, it means three way Al
catalyst does not operate properly.

Note: If the voltage at terminal does not switch _
periodically more than 5 times within 10 sec- FA
onds at step 4, perform TROUBLE DIAGNOSIS
FOR DTC P0133 first. (See EC-152.) R

8) If NG, go to "DIAGNQOSTIC PROCEDURE”", EC-274.

EC-273 429



TROUBLE DIAGNOSIS FOR DTC P0420

SEFQ99P

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

A€ &

ECM  [O|CONNECTOR
102, 104, 107,109
_V_J

SEF175P

lgnition wire

Spark plug

SEF282G

430

CHECK EXHAUST SYSTEM. NG‘ Repair or replace it.
Visually check exhaust tubes and muffler "
for dent.
l OK
EHECK EXHAUST AIR LEAK. NG._ Repair or replace.
Start engine and run ft at idle. Listen for an "
exhaust air leak before the three way cata-
lyst.
iOK
CHECK INTAKE AIR LEAK. NG | Repalr or replace.
Start engine and run it at idle. Listen for an "
intake air leak after the mass air flow sen-
SOt
l OK
—EHECK INJECTORS. NG‘ Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for | NOSIS FOR NON-DE-
Injectors, EC-433. TECTABLE ITEMS,
2. Turn ignition switch “ON". “Injector”, EC-433.
3. Check voltage between ECM terminals Repair harness or connec-
@02, God), and and tors.
ground with CONSULT or tester.
Battery voltage should exist.
l OK
CHECK IGNITION SPARK. NG | CHECK COMPONENT
1. Disconnect ignition wire from spark | (Ignition wires}.
plug. Refer to “"COMPONENT
2. Gonnect a known good spark plug to INSPECTION”, EC-238.
the ignition wire, _ . OK lNG
3. Place end of spark plug against a suit-
able ground and crank engine. Replace.
4. Check for spark. -
OK Check ignition coil, power
transistor and their circuits.
Refer to EC-335.
1. Turn ignition switch “OFF”.
2. Remove injector assembly.
Refer to EC-32.
Keep fuel hose and all injectors con-
nected to injector gallery.
Check for ignition timing. NG | Adjust ignition timing.

Refer to “Basic Inspection”, EC-77.

J,OK

®

{Go 1o next page.)

EC-274

A4




TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

7

1. Disconnect camshaft position sensor
harness connector.

2. Turn ignition switch "ON”.
Make sure fuel does not drip from injec-
tor.

Drips

Replace the injector(s) from

l Does not drip

Trouble

which fuel is dripping.

J@ﬂ

A

EM

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

is not
fixed

Replace warm-up three way

—

catalyst".
LG

lTroubIe is fixed

INSPECTION END

EC-275

*: Three way catalyst (For
Non-California)

FE
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure)

Note: If DTC P0440 is displayed with P1448, perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
(See EC-383.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of engine intake manifold vacuum.

If pressure does not increase, the ECM will check for leaks in the line between the fuel tank and EVAP
canister purge volume control solenoid valve, under the folliowing “Vacuum test” conditions.

The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP can-
ister purge volume control solenoid valve. The EVAP canister vent control valve will then be closed to
shut the EVAP purge line off. The EVAP canister purge volume control solenoid vaive is opened to
depressurize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister

purge volume control solenoid valve will be closed.

SO

EVAF control system pressure s

ensor EVAP .
Vacuum cut valve bypass Vaiv service por
Refueling control valve
and refueling EVAP
vapor cut valve ~ i
Fuel tank
EVAP canister purge

EVAP canister
vent contral \($) volume control
valve solencid valve SEFa23U

Diagnostic
I Check Items
TroulIJ\II% Code Malfunction is detected when ... {Possible Cause)

P0O440 & EVAP confrol system has a leak.
0705 ® EVAP control system does not operate properly.

Vacuum EVAP
cut valve |canister

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP
canister purge volume control solenoid valve.
Foreign matter caught in EVAP canister vent control
valve.

EVAP canister or fuel tank leaks

EVAP purge line (pipe and rubber tube) leaks

EVAP purge fine rubber tube bent.

Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister vent controf valve and the circuit
EVAP canister purge volume control solenoid valve
and the circuit

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solenoid valve and the circuit
Blocked or bent rubber tube to MAP/BAROQO switch
solenoid valve

O-ring of EVAP canister vent control valve is missing
or damaged.

Water separator

EVAP canister is saturated with water.

EVAP control system pressure sensor

Refueling EVAP vapor cut valve

ORVR system leaks

CAUTION:
¢ Use only a genuine NISSAN fuel filler cap as a replacement. f an incorrect fuel filler cap is

used, the MIL may come on.
e If the fuel filler cap is not tightened properly, the MIL may come on.
¢ Use only a genuine rubber tube as a replacement.

EC-276



TROUBLE DIAGNOSIS FOR DTC P0440

N EVAP SML LEAK Po440 il []

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

| EXIT I START

SEF286U

M EVAP SML LEAK Po440 I [

WAIT. ..

2710 10 MINUTES
KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF920V

B EVAP SML LEAK Poas0ll []

rdokkkk QK ek ks

[ END || PRINT

SEF297U

M EVAP SML LEAK Pod40 ll []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

|  EXIT || PRINT

SEF&s9U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
o if DTC P0440 is displayed with P1448, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See
EC-395.) _
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
TESTING CONDITION:
e Perform “DTC WORK SUPPORT”’ when the fuel level is
less than 3/4 full and vehicle is placed on fiat level sur-
face.
Always perform test at a temperature of 0 to 30°C (32 to
86°F). '
It is better that the fuel ievel is low.
1)
2)

Turn ignition switch “ON”.

Turn ignition switch “OFF” and wait at least 5 sec-
onds.

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.

Make sure that the following conditions are met.
COOQLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 5 - 60°C (41 - 140°F)

Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in "DTC WORK SUPPORT” mode with
CONSULT. _

Foliow the instruction displayed.

NOTE:

e If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at a temperature of 25°C (77°F) or cooler.
After “TANK F/TMP SE” becomes less than 30°C
(86°F), retest.

(Use a fan to reduce the stabilization time.)

If the engine speed cannot be maintained within
the range displayed on CONSULT screen, go to
“Basic Inspection”, EC-77.

Make sure that “OK” is displayed.

if “NG” is displayed, refer to “DIAGNOSTIC PRO-
CEDURE", EC-279.

NOTE:

¢ Make sure that EVAP hoses are connected to
EVAP canister purge volume control solenoid
valve properly.

3)
4)

5)

6)

OR

NOTE:
Be sure to read the explanation of “Driving pattern” on
EC-44 hefore driving vehicle.
1) Start engine.

2) Drive vehicle according to “Driving pattern”, EC-44.
3) Stop vehicle.
4) Select “MODE 1” with GST.

EC-277
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TROUBLE DIAGNOSIS FOR DTC P0440

434

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

If SRT of EVAP system is not set yet, go to the fol-
lowing step.
If SRT of EVAP system is set, the result will be OK.

5) Turn ignition switch “OFF” and wait at least 5 sec-

6)

onds.
Start engine.

It is not necessary to cool engine down before driv-

in
7)
8)
9)
®

Drive " vehicle again according to the “Driving
pattern”, EC-44.

Stop vehicle.

Select “MODE 3” with GST.

if P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-388.

If PO440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE”, EC-279. -

If P1440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE” in “TROUBLE DIAGNOSIS
FOR DTC P1440”, EC-368.

If PO440, P1440 and P1447 are not displayed on the
screen, go to the following step.

10) Select “MODE 1” with GST.

If SRT of EVAP system is set, the result will be OK.
If SRT of EVAP system is not set, go to step 6).
OR

NOTE:

¢ Be sure to read the explanation of “Driving pattern” on
EC-44 before driving vehicle.
e |t is better that the fuel level is low.

@ 1) Start engine.

2} Drive vehicle according to “Driving pattern”, EC-44.

3) Stop vehicle.

4) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

5) Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)” with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-279.

EC-278



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System

@i
a INSPECTION START
W CHECK FUEL FiLLER CAP. NG If genuine NISSAN fuel
1. Check for genuine NISSAN fuel filler filler cap is not used, EM

(Small Leak) (Negative Pressure) (Cont’d)
DIAGNOSTIC PROCEDURE

v

Y

cap design. replace with genuine NIS-
2. Check for air releasing sound while SAN fuel filler cap.
SEF434Q opening the fuel filler cap.
If the air releasing sound is heard, go to LG

If the air releasing sound is not heard,
check the following.

Was the cap tightened properly?

I Yes, check fuel filler cap vacuum
relief valve.

Refer to “EVAPORATIVE EMISSION EE
SYSTEM”, EC-21.

If No, open fuel filler cap, then clean
cap and filler neck thread using air
blower. Retighten until ratcheting sound GL
is heard.

OK
y VIl

(Go to next page.)

AT
FA
RA
BR
8T

RS
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TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

E Adapter for service port

E .
CHECK FOR EVAP LEAK. NG.& Repair or replace.

® Never use compressed air or high
pressure pump,

EVAP

iz:\;me ® Improper installation of service port
may cause leaking.
® Do not exceed 4.12 kPa (0.042 kgfem?,
Pressure pump SEF462U 0.6 psi) of pressure in the system.
To locate EVAP lsak portion, proceed with
[B] the following steps.
B EVAP SYSTEM CLOSE W 1. Install the EVAP service port adapter
g\F(’g_ll__\éhfF'i:%Sg#RsEEgaCEVAP and the pressure pump securely,
PORT USING HAND PUMP B O S an

WITH PRE
Sow CAUGE AT CLOSE” of “WORK SUP-

NEXT SCREEN.
NEVER USE COMPRESSED PORT” mode with CONSULT.
AIR OR HIGH PRESSURE 3. Touch “START” and apply
PUMP! vacuum into the EVAP line until
‘[r)gUgSTsﬂé‘?.T ENGINE. the pressure indicator reaches
the middle of bar graph.
[canceL [ START [ 4. Using EVAP leak detector,
SEF658U locate the leak portion. For the
leak detector, refer 1o instruction
,E Loak detector manual for more details.

Refer to “Evaporative Emission
Line Drawing”, EC-23.
OR

2. Turn ignition switch "CFF".

3. Apply 12 volts DC to EVAP can-
ister vent control valve. The
valve will close. (Continue to
apply 12 volts until the end of
test.}

4. Apply 12 volts DC to vacuum
cut valve bypass valve. The
valve will open. (Continue to
apply 12 volis until the end of
test.)

5. Pressurize the EVAP line using
pressure pump with 1.3 to 2.7
kPa (10 to 20 mmHg, 0.39 to
0.79 inHg).

6. Locate the leak using a leak
detector. Refer to the instruction
manual for more details about

i EVAP canister
2 & vent control the leak detector. Reler to
valve harness “Evaporative Emission Line
connector Drawing”, EC-23.
s

EVAP canister
S .~ AECTT9A ‘OK
B)

EVAP control system (Go to next page.)

pressure sensor

harness connector A

Vacuum cut valve

bypass valve
gt

o
"\L
) 7
Vacuum cut
valve
e

Rear stabilizer AECT7S0A

Battery

&

436 EC-280



TROUBLE DIAGNOSIS FOR DTC P0440

Rear left tira =5

EVAP canister vent

(i
| N
€, control valve harness
connectar
D7

EVAP canister
T

g

SEF497U

.
/ EVAP canisier
Water & EVAP canister
“~¢§ vent control valve gersggy
= £

_ A\
VAP C;msterpurge%

\\‘ Gontrol solenoid valve harness\-—\

connector =
g 'E G '(5\\/ (
'\ Fuel regulator o ftrrﬂ D

B

B ACTIVETEST R

SEF496U

.

PURG VOL CONT/Y  0.0%
MONITOR ===zz2z=2=:
CMPS*RPM{REF) 700rpm

FR O2 MNTR RIGH

A/F ALPHA 100%
THRITL POS SEN 0.52v

ettt e e e

[Qu][ UP |[ DWN ][Qd]

SEF33%U

‘Absolute pressure//_\
—~ -1sensor harness -

connector

SEF485U

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)

®

CHECK COMPONENT AND CIRCUIT
(EVAP canister vent control valve, O-ring
and water separator).

Refer to “TROUBLE DIAGNCSIS FOR
DTC PQ448” for circuit, EC-292 and
“COMPONENT INSPECTION”, EC-297.

- lOK

Repair of replace EVAP
canister vent control valve
and O-ring or harness/
connector.

CHECK IF EVAP CANISTER SATU-

RATED WITH WATER.

1. Remove EVAP canister with EVAP can-
ister vent control valve attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.
If the weight is:

More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) — OK

NG

oK

b4

Replace EVAP canister

and check the following.

1. Check hose connection
between EVAP canister
and water separator for
clogging and poor con-
nection,

2. Check water separator.
Refer to "COMPONENT
INSPECTION”, EC-283.

If NG, repair hose or

replace water separator.

Y

1. Disconnect EVAP hose to EVAP
port.
in “ACTIVE TEST” mode.
CONT/V” opening to 100.0%.
OR

2. Stop engine.
solenoid valve.

5. Check EVAP hose for vacuum.

CHECK COMPONENT (EVAP canister

canister purge volume control

2. Start engine.

4. Touch “Qu” on GONSULT

5. Check EVAP hose for vacuum,

. Start engine and warm it up to

3. Disconnect EVAP hose to EVAP

4. Start engine and let it idle for at
Vacuum should exist.

purge volume control solenoid valve).

solenoid valve at EVAP service

3. Perform “PURG VOL CONT/V”
screen to increase “PURG VOL
Vacuum should exist.
narmal operating temperature.
canister purge volume control
feast 80 seconds.

OK

v

Check the following.

® EVAP canister purge vol-
ume control solenoid
valve
Refer to “COMPONENT
INSPECTION", EC-283.

® Vacuum hoses for clog-
ging or disconnection
Refer to “Vacuum Hose
Drawing”, EC-13.

CHECK COMPONENT

NG

{Absolute pressure sensor).
Refer to “COMPONENT INSPECTION”,

EC-283.

vOK

{Go to next page.)

EC-281

h 4

Replace absolute pressure
sensor.

MA

TH
=

LG

S
5%

437



438

TROUBLE DIAGNOSIS FOR DTC P0440

e ol S
MAP/BARO swiich
solencid valve M

harness connector
| e

Brake master

cylinder
N T

SEFL00U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

View with seat back and seat cughion

4 LA, —
Tank fuel temperature
sehsor harness connector

- SEF656U

CHECK COMPONENT AND CIRCUIT NG Repair or replace MAFP/
{MAP/BARO switch solenoid valve). | BAROQ switch sclenoid
Refer to “DIAGNOSTIC PROCEDURE”, valve or harmess/
EC-329. connector.
OK
v
CHECK COMPONENT NG__ Replace tank fuel tempera-
{Tank fuel temperature senser). "] ture sensor.
Refer to “COMPONENT INSPECTION”,
EC-375.
OK

y
CHECK COMPONENT NG | Replace EVAP control sys-
{EVAF control system pressure sensor). "1 tem pressure sensor,
Refer to “COMPONENT INSPECTICN”,
EC-301.

+OK
CHECK COMPONENT. NG Repair or reconnect the
Check EVAP purge line (pipe, rubber tube, | hose.
fuel tank and EVAP canister) for cracks or
improper conngction,
Refer to “EVAPORATIVE EMISSION
SYSTEM", EC-23.

J, OK
CHECK COMPONENT NG_ Replace refueling control
{Refueling control valve). "l valve.
Refer to “COMPONENT INSPECTION",
EC-28.

J, OK
Check hoses between EVAP canister and | NG | Reconnect hoses properly.
refueling control valve for disconnection. "
For location, refer to “SYSTEM DESCRIP-
TION” in “On Board Refueling Vapor
Recovery (ORVR)” on EC-25.

J’ OK

NG

Check signal line and recirculation line for
disconnection. For location, refer to “SYS-
TEM DESCRIPTION” in “On Board Refu-
eling Vapor Recovery (ORVR)” on EC-25.

Y

¢0K

Clean EVAP purge line {pipe and rubber
fube} using air blower.

'

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

'

INSPECTION END

EC-282

Reconnect lines properly.




TROUBLE DIAGNGQOSIS FOR DTC P0440

BACTvVeTESTE [

PURG VOL CONT/V 0.0%

zz===z==z=z MONITOR z=========
CMPS&-RPM(REF) 700rpm
FR O2 MNTR RICH
A/F ALPHA 100%

THRTL POS SEN 0.52v

[Qu][_UP_| DWN JlQd]

SEF339U

SEF660U

SEFB81U

WAcTveTesTE [

VENT cONTROLY QFF

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

COMPONENT INSPECTION

EVAP canister purge volume control solenoid valve

Start engine.

® 3

Perform “PURG VOL CONT//” in “ACTIVE TEST”
mode with CONSULT. Check that engine speed var-

ies according to the valve opening.

If OK, inspection end. If NG, go to following step.

3. Check air passage continuity.

Condition Ajir passage continuity

PURG VOL CONT/V value between @ and
100.0% Yes
0.0% No

If NG, replace the EVAP canister purge volume contro! solenoid

vaive.
OR
.1:5‘. Check air passage continuity.
<=
" Alr passage continuity
Condition between @ and
12V direct current supply between ter- Yes
minals
No

No supply

Iif NG or operation takes more than 1 second, replace solenoid

valve.

EVAP canister vent control valve
Check air passage continuity.

Perform “VENT CONTROL/V” in “ACTIVE TEST" mode.

==z=====: MONITOR ===z=====:
CMPS-RPM(PGS) orpm
FR O2 MNTR-B1 RICH
AF ALPHA-B1 100%
THRTL POS SEN 052y

[ ON

SEF601U

53-12N-m

(0.54 - 1.2 kg-m,
BATTERY 46.9 - 104 in-Ib)
AECYB3A

- Air passage continuity
Condition between @ and
ON No
QOFF Yes
@ "
. Air passage continuity
Condition between @ and
12V direct current supply between ter- No
minals @ and @
No supply Yes

Iif NG or operation takes more than 1 second, clean valve using

air blower or replace as necessary.

If portion is rusted, replace centrol valve.
Make sure nhew O-ring Is installed properly.

EC-283
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TROUBLE DIAGNOSIS FOR DTC P0440

/ #
“"~.‘ 4 \Lfﬁ/

* @: Bottom hole (To atmosphere)
@: Emergency tube (From EVAP canister)

©: Inlet port (To member) SEF@29T

. € SE “

ECM _ |O]GONNECTOR]|
66

Absclute pressure
sensor

SEF515U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

Water separator
1. Check visually for insect nests in the water separator air

inlet.

Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that ® and (© are not clogged by blowing air from
with @), and then (© plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

o AON

Absolute pressure sensor

1. Remove absolute pressure sensor with its harness connec-
tar connected.

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch "ON" and check output voltage between
ECM terminal € and engine ground.

The voltage should be 3.2t0 48 V.

4. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, -7.87
inHg) to absolute pressure sensor as shown in figure and
check the cutput voltage.

The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.

CAUTION:

e Always calibrate the vacuum pump gauge when using
it.

¢ Do not apply vacuum below -93.3 kPa (-700 mmHg,
-27.56 inHg) or pressure over 101.3 kPa (760 mmHg,
29.92 inHg).

5. If NG, replace absolute pressure sensor.

EC-284



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)
MacTiveTesTH [
MAPBARD swv MAP MAP/BARO swm?h solenoid Yalve . al
=z=zzzzzzz MONITOR =========- 1. Start engine and warm it up to normal operating tem-
CMPSsRPM(REF} 700rpm perature.
MAP/BARO SWV  MAP 2. Perform “MAP/BARO SW/V” in “ACTIVE TEST” jja
ABSOL PRES/SE 13v mode with CONSULT.
3. Check the following.
e Condition: At idle under no-load E
GOl MAP | o CONSULT display
SEF500R
MAP/BARC ABSOL. PRES/SE (Voltage) Lc
B ACTIVE TEST I:l BARO More than 2.6V
MAP Less than the voltage at BARO
MAP/BARO sw/v  Baro
=rz=zz=zzzs MONITOR ==zzezzo=z e Time for VOItage to Change
CMPS+RPM(REF) 700rpm MAP/BARO SW/V Required time to switch
MAP/BARO SWA  BARO : FE
ABSOL PRES/SE a3v BARO to MAP
Less than 1 second
MAP to BARO
4. If NG, check solenoid valve as shown below. CL
BARO oR
SEF493R 1. Remove MAP/BARO switch solenoid valve. T
2. Check air passage continuity.
Air passage Air passage
Condition continuity continuity AT
between @ and between @ and ©
12V direct current supply
between terminals @ Yes No [FA
and
No supply No Yes
3. If NG or operation takes more than 1 second, replace
SEF363U solenoid valve. . ‘
BR
Tk fuol Tank fuel temperature sensor
Lonk 1uel temPeTalUie | Check resistance by heating with hot water or heat gun as
BiSCOMECT shown in the figure. ST
E|T
% Temperature °C {°F) Resistance k(2
20 (68) 23-27 RS
50 (122) 0.79 - 0.90
[Q] BT
If NG, replace tank fuel temperature sensor.
SEF314U
A
&L
D)8
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TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve

Engine speed

4

Mass air flow sensor

Amount of intake air

h 4

Engine coclant temperature sen-
sor

Engine coolant temperature

h 4

Ignition switch

Throttle position sensor

Start signal
> EVAP canister
purge volume
Throttle position ECM » control solenoid
> valve

Throttle position switch

Closed throttle position

h 4

Front heated oxygen sensor

Density of oxygen in exhaust gas

Tank fuei temperature sensor

(Mixture ratio feedback signal)

Fuel temperature in fuel tank

Y

Vehicle speed sensor

Vehicle speed

P
»

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass
passage in the EVAP canister 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 considering 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 sole-
noid valve is moved by ON/OFF pulses from the ECM. The

longer the ON puise, the greater the amount of fuel vapor that

will flow through the valve.

SEF337U

EC-286



TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values Gl
MONITOR ITEM _ CONDITION SPECIFICATION
Idle 0% RilA
#® Engine: After warming up - - - _
PURG VOL C/V | ® Air conditioner switch “OFF” Vehicle running (Shift lever "17)
| ® No-load 2,000 rpm (90 seconds after start- | — N
ing engine} il
ECM TERMINALS AND REFERENCE VALUE LG

Specification data are reference values and are measured between each terminal and @3 (ECM ground).

TER- .
WIRE DATA
M:JI\CI)AL COLOR ITEM CONDITION (DC Voltage)
[Engine is running.] FE
|Ignition switch “OFF” 0-1V
G
For a few seconds after turning ignition switch
4 W/G ECCS relay (Self-shutoff) “OFF”
[Tgnition switch "OFF”| [T
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch "OFF” AT
EVAP canister purge vol- |Engine is running.| BATTERY VOLTAGE
5 L ume control solenocid 11 - 14V
valve Idle speed (11 - 14V) [HA
56 | WR Y VOLTAGE
Power supply for ECM |{gnition switch “ON”| BATTERY VOLTAG S
61 | WR (11-14v) A
ON BOARD DIAGNOSIS LOGIC BE
Dlagnostic Trouble Malfunction is detected when ... Ch?Ck ems
Code No. (Possible Gause) &7
P0443 & An improper voltage signal is sent to ECM ® Harness or connectors
1008 through the valve. (The valve circuit is open or shorted.}
® EVAP canister purge volume control solenoid ElS
valve
BT
R4
EL
e3¢

EC-287 ._ a3



TROUBLE DIAGNOSIS FOR DTC P0443

CMPS-RPM(REF)
COOLAN TEMP/S

¥ MONITOR  vr NOFAIL []

2000rpm
80°C

| RECORD

SEF349U

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V.

3N 1

2
3)
4)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and let it idle for at least 13 seconds.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-290.

OR

@ j

3)

Start engine and let it idle for at least 13 seconds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-290.

OR

1
® )

3)
4)

Start engine and let it idle for at least 13 seconds.
Turn ignition switch “OFF” and wait at ieast 5 sec-
onds.

Tumn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)” with ECM.

If st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-290.

EC-288



TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

EC-PGC/V-01 @l

BATTERY
| B4
10A Refer to “EL-POWER".
s mmmm : Detectable line for DTC
o : Non-detectable line for DTC EMI
WL
204
D)
WiL ﬂ—"@
M58
0 e
Wi’L
T—‘I FE
WL WL @L
Gl =]
b ECCS
RELAY
é 9” T
NN
WG W/R AT
! — @nvirmp EOMAIN A
EC-CMPS
w'f'a EC-MAFS
| , EVAP
rz] CANISTER RA
PURGE
. VOLUME
CONTROL
| | L R =
I _
WG WR WR L - )
] Iieell [Fe] e ST
S350FF VB VB EVAP (ECCS
ST ;
R
BT
Refer to last page (Foldout page).
_ B .
5] - HA

NEEE ¢ AHEEID () »=a BEEGD)]

12118 14 15 16 (17 18 Q2T H L i)
WV H.S. EL

I I
101[102]103] {104]105[ 108 1]2]3 [20]21[22]23] 38]30] [acla1] [sama]zs
o7|reelios| [rarafrg] Bebekriele] ol || (7 f lealecleslerios) [aalas] |aalashaslorlseleale B
[11]12]13]14] m [29{30]31]az]as] 49]50 J47]48]62]63]64]e5] 7
113[114[115] [116]117]118 1611718 24F35]35137 [65]67]58]69]

AEC380A
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

_—

“*m- aim\% DIAGNOSTIC PROCEDURE

Volume Control Solenoid Valve (Cont’d)

Refer to “COMPONENT INSPECTION”
on next page.

OK
L 4

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

v Trouble is not fixed.

Check ECM pin terminals ior damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

INSPECTION END

446 EC-290

‘\‘ control solenord valve harness\“-—. INSPECTION START
conne(:k)r
SIS I ((
\ ((/ 73, “"‘
E\ N .,v!\ ‘. ;
\. Fuel regulator __,, Urr i (\! |_CHECK POWER SUPPLY. NG> Check the following.
\ 1. Turn ignition switch “OFF”. ® Harness for open or
\\\‘\ . 2. Disconnect EVAP canister purge vol- short between EVAP
g\ ‘\) SEF496U ume control sclenoid valve harness canister purge volume
connector. control sclenocid valve
3. Turn ignition switch “ON”. and ECCS relay
= DISCONNEET 4. Check voltage between terminal @ ® Harness for open or
Gé} @ and engine ground with CONSULT or short between EVAP
- / tester. canister purge volume
Voltage: Battery voltage control solenoid valve
oK and ECM
If NG, repair hamess or
connectors.
D G—J—l E v
= wecsion| | CHECK OUTPUT SIGNAL CIRCUIT. NG= Check the following.
1. Turn ignitien switch “OFF”. ® Harness for open or
2. Disgonnect ECM harness connector. short between EVAP
DISCONNECY DISGDNNE’.‘.T P— !
. E}' “ 3. Check hamess continuity between canister purge volume
ECM terminal (8) and terminal (‘D control solenoid valve
Continuity should exist. and ECM
ECM |c5>| CONNECTOH" 1 If OK, check harness for short to If NG, repair open circuit or
ground and short to power. short to ground or short to
power in harness or con-
OK nectors.
[Q] Y
o O CHECK COMPONENT NG | Replace EVAF canister
SEF338U {EVAP canister purge volume control sole- "1 purge volume control sole-
noid valve). noid valve.




TROUBLE DIAGNOSIS FOR DTC P0443

=zz======= MONITOR
CMPS=RPM(REF)
FR Q2 MNTR
A/F ALPHA
THRTL POS SEN

macTvETesTE [

PURG VOL CONTA  0.0%

——————————

700rpm
RICH
100%
0.52v

[Qu|[ UP | DWN J[Qd]

SEF339U

SEFe60U

SEF661U

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control sofenoid valve
1. Start engine. ' MA
2. Perform “PURG VOL CONTA” in “ACTIVE TEST” M4
mode with CONSULT. Check that engine speed var-

jes according to the valve opening. Epi
)t OK, inspection end. If NG, go to following step.

3. Check air passage continuity.

@

L&
Condition Air passage continuity
PURG VOL CONT/V value between (A) and
100.0% Yes
0.0% No
FE
If NG, replace the EVAP canister purge volume control solenoid
valve.
OR GlL
@ Check air passage continuity.
. oy R
. ir passage continui
Condition between @ and
12V direct current supply between ter- Ves AT
minals
No supply No
FA
If NG or operation takes more than 1 second, replace solenoid
valve. =2
BR
8T
RS
BT
HA
EL
[
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TROUBLE DIAGNOSIS FOR DTC P0446

To water

separator Terminal

Coil
;OI

Valve

L Spring
O-ring Canister side  Plunger
SEF032W

Rear left tire/"\\

EVAF canister vent
@, control valve harness
connector

SEF497U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP
canister and is used to seal the canister vent.

This solenoid {the EVAP canister vent control valve) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid
valve is energized.

A plunger wiil then move to seal the canister vent. The ability to
seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually
remains opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and
allows “EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V ® [gnition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECM ground).

TER- '
WIRE DATA
MILNOAL COLOR ITEM CONDITION (DC Voltage)
EVAP canister vent con- — e BATTERY VOLTAGE
108 | PU trol valve 'Ignition switch “ON"} (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
—_ Check Items
Troul;ll% .Code Malfunction is detected when _... (Possible Cause)
Po446 ® An improper voltage signal is sent to ECM through ® Harness or connectors
0903 EVAP canister vent control valve. (EVAP canister vent control valve circuit is open or
shorted.)
® EVAP canister vent control valve

EC-292



TROUBLE DIAGNOSIS FOR DTC P0446

% MONITOR ¢ NO FAIL []

CMPS*RPM(REF)  700rpm

RECORD

SEF190P

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE @l
CAUTION: '
Always drive vehicle at a safe speed. A

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn gy
ignition switch “OFF” and wait at least 5 seconds before

conducting the next test.

TESTING CONDITION: LG
Before performing the following procedure, confirm battery
voltage is more than 11V at idle.

2
3
4)

Turn ignition switch “ON". ﬂ
Select "DATA MONITOR” mode with CONSULT.

Start engine and wait at least 8 seconds.

If 1st trip DTC is detected, go to "DIAGNOSTIC FE

PROCEDURE”, EC-295.

OR oL

@ 1) Start engine and wait at least 8 seconds.
=" 2) Select “"MODE 7” with GST.
3) If 1st trip DTC is detected, go to "DIAGNOSTIC NI
PROCEDURE", EC-295.
OR
voy 1) Start engine and wait at least 5 seconds. AT

JaoLs,

2)
3)
4)

Turn ignition switch “OFF”, wait at least 8 seconds
and then turn “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic g
results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-295. BA

EC-293 449



TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

EC-VENT/V-01

IGNITION SWITCH mmm : Detectable line for DTC
ON or START e : Non-detectable line for DTC

N
1 FUSE

10A  |BLOCGK | Refer to “EL-POWER".

e

-

B

_.
-
1 |

ECM (ECCS
CONTROL
MODULE)

£30

(%]
v
9]
<

Al == F 119 8} 7] e | €, 55 [ @GED)
E i) w (12)™p

4ls]6l7]8] W (8 ) e 1 [ [

108) |104{105}106
109 1011|112
115) 1116[117]18

AEC369A
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TROUBLE DIAGNOSIS FOR DTC P0446

Rear lsft tire—"

EVAP canister vent

W
: N
@, control valve harness
connector
R 7

/ // Elﬁ caiig.ter

MAcTvETESTE [

SEF4897U

VENT CONTROL/V

z==zooem=== MONITOR ===z======
CMPSsRPM(REF)
FR O2 MNTR

AF ALPHA
THRTL POS SEN

SEF361U

i

ﬂ
® o

SEF1828

S A& &

i)

[ ecm o CONNECTOR”
108

[l

SEF382T,

Evaporative Emission (EVAP) Canister Vent

Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

A 4

» Without CONSULT

Go to CHECK POWER SUPPLY [B)

CHECK CIRCUIT.

1. Perform “VENT CONTROL/” in
“ACTIVE TEST” mode.

2. Make sure that ratching sound is heard
from the vent control valve.

OK% Go to “CHECK COMPO-
NENT” after procedure [@.

NG

IE h 4

CHECK POWER SUPPLY.

1. Disconnect EVAP canister vent control
valve harness connector.

2. Turn ignition swiich "ON".

3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Baltery voltage

NG

4

tors.

Repair harness or connec-

oK

y

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connectar.

3. Check harness continuity between EGM
terminal and terminal (2).
Continuity should exist.

If OK, check hamess for short 1o
ground and short to power.

NG.; Check the following.

® Harness connectors

@D, @

valve and ECM

OK

¥

nectors.

® Harness for open or
short between EVAP
canister vent control

If NG, repair open circuit or
short to ground or short to
power in harness or con-

CHECK COMPONENT

(EVAP canister vent contrel valve and
O-ring).

Refer to “COMPONENT INSPECTION”
on next page.

NG

h 4

vent controf valve and
O-ring.

Repiace EVAP canister

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

!

INSPECTION END

EC-295

@l
RIA

R

FE

[Ty
€D

Cl

M7

&

RS

BT

451
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TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

O-ring Q
Mactvetestl [ COMPONENT |NSPECT|0N
VENT CONTROLY OFF EVAP canister vent control valve
=======: MONITOR =======: H : H
CMPS-RPMFOS)  Orom Check air passage continuity.
Fl [TR-| = [ tLI it tH
oy oy Perform “VENT CONTROLV” in “ACTIVE TEST” mode.
THRTL POS SEN .52V
L
[CON _][ON/OFF Condition Air passage continuity
between @ and
sersoty[  ON No
OFF Yes
< i+
@ OR
tg\o-ringe ” Air passage continuity
) : Condition between @ and
- 53-12N-m 12V direct current supply between ter-
W 0.54 - 1.2 kg-m, minals (1) and @ Ne
BATTERY 46.9 - 104 in-Ib) Yes

AECT783A)

No supply

If NG or operation takes more than 1 second, clean valve using

air blower or replace as necessary.

If portion is rusted, replace control valve.
Make sure new O-ring is installed properly.

EC-296



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
|~ Evaporaiive Pressure Sensor
emission [EVAP) . @H
control system COMPONENT DESCRIPTION
pressure senscr .
The EVAP control system pressure sensor detects pressure in
the purge line. The sensor output voltage to the ECM increases A
as pressure increases. The EVAP control system pressure sen-
sor is not used to control the engine system. It is used only for
on board diagnosis. B
SEF4290Q
LG
s}
451
> 4r
o350
=2
18] FE
Qpst
03 +40
(=70, -2.76, ~1.35)  (+30, +1.18, +0.58) el
Pressure kPa (mmHg, inHyg, psi)
(Relative to atmospheric pressure}  SEF9545
T
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
i
MONITOR ITEM CONDITION SPECIFICATION Ar
EVAP SYS PRES ® [gnition switch: ON Approx. 3.4V
A
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @) (ECM ground).
TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (DC Voltage} BR
49 R Sensors’ power supply flgnition switch “ON”| Approximately 5V
LEngine is running.| (Warm-up condition) 8T
50 B Sensors’ ground L Approximately OV
Idie speed
67 | w EVAP control system [ignition switch "ON" Approximately 3.4V RS
pressure sensor
ON BOARD DIAGNOSIS LOGIC i
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when .... (Possible Cause) A
P0450 ® An improper voltage signal from EVAP control ® Harness or connectors
0704 system pressure sensor is sent to ECM. (The EVAP control system pressure sensar circuit
is open or shorted.) EL
® Rubber hose to EVAP control system pressure is
clogged, vent, kinked, disconnected or improper
connection.
® EVAP control system pressure sensor D3¢
® EVAP canister vent control valve
® EVAP canister purge volume control solencid
valve
® EVAP canister
® Rubber hose from EVAP canister vent control
valve to water separator

EC-297 453
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TROUBLE DIAGNOSIS FOR DTC P0450

Y MONITOR  ¥r NOFAIL D

CMPS*RPM(REF) 750rpm

GOOLAN TEMP/S B5°C

TANK F/TMP SE 29°C
RECORD

SEF362U

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

TESTING CONDITION:
Always perform at a temperature above 5°C (41°F).

Start engine and warm it up to normal operating tem-

K
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Turn ignition switch “ON”.
4) Select “DATA MONITOR” mode with CONSULT.
5) Make sure that “TANK F/TEMP SE” is more than 0°C
(32°F).
6) Start engine and wait at least 20 seconds.
7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-300.
OR
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Check that voltage between ECM terminal and
ground is less than 4.2V.
3) Tum ignition switch “OFF” and wait at least 5 sec-
onds.
4) Start engine and wait at least 20 seconds.
5) Select “MODE 77 with GST.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-300.
OR
1) Start engine and warm it up to normal operating tem-
perature.
2) Check that voltage between ECM terminal and
ground is less than 4.2V.
3) Tum ignition switch “OFF” and wait at least 5 sec-
onds.
4) Start engine and wait at least 20 seconds.
5) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
6) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-300.
EC-298



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EC-PRE/SE-01 @

EVAP CONTROL
YSTEM o
PRESSURE A
SENSOR
s : Detectable line for DTC
IL...Ia | IL?.“ |I_.._|1 I — - Non-detectable fine for DTC EM
w B & With AT

R
ri S ____.'"_‘_:l—ﬁl L
I 1
I 1
11t
R B

al
FE

L SN I, ——

1 1

i .' GL
MIT
AT
EA
RA
BR

B
A

B R w
i e [l [ [T

-

]

B B B
TCM ~—ECM 1 ST
GND. VSENS | TOM | smission AVCG  FTPRES GND-A |ECM ® i
CONTROL CONTROL hrd
MODULE) MODULE) = =
2D, &S
BT
1]2]ls B
als[e]7]e] w GY ) A
(GD)}
I w H.S.
IHEB0 0 CHEEERE 7 21 I o 2 D ) R R EL
51678 ] (e]17]18)18[20)z 22 36]37) 38]30]20]41[42Ja3[4a] 4] 46 )47 [+

@©

jurs
no

oifiefic] [odfoelcel 2 ﬂ 2 e 3] JEIE B m DX
HEE 10 | O 4243 61]
107[108{109} [110}111)12) 15 T 5Tiafia) -[‘E..l s l@@.l@ i A
[51]52] [ec]e7]ss]en]

11341141115| p16|117]118] 16[17[18 34]35]36]37

AEC370A
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TROUBLE

DIAGNOSIS FOR DTC P0450

EV{\F’ canister

EVAP control system
pressure sensor
harness connector A
Vacuum cut valve
bypass valve
VP

'\\ “

Engine ground

&

>

iy A€
()

© &

1) !
5]
o A€ @

HEQHAE

[>T

EcM__(o[comvecTorll  Af5E>

67

[Q]

SEF496R

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
l NG .

CHECK RUBBER TUBE CONNECTED Reconnect, repair or

TO THE SENSOR. replace.

Check rubber tube connected to the sen-

sor for clogging, vent, kink, disconnaction

or improper connectlion.

‘LOK

1. Turn ignition switch "OFF”.

2. Loosen and retighten engine ground
screws.

v 5

CHECK POWER SUPPLY. : N »| Check the following.

1. Disconnect EVAP control system pres- ® Harness connectors
sure sensor harness connector. ,

2. Check sensor harness connector for ® Harness for open or
water. short between EVAP
Water should not exist. control system pressure
If OK, go.to step 3. If NG, repair or sensor and ECM
replace hamess connector. If NG, repair harness cor

3. Turn ignition switch “ON". connectors.,

4. Check voltage between terminal (3)
and engine ground with CONSULT or
tester.

Voltage: Approximately 5V
OK
B h 4 NG

CHECK GROUND CIRCUIT. »| Check the following.

1. Turn ignition switch “OFF”. #® Harness connectors

2. Check harness continuity between ter- ,
minal and engine ground. ® Harness tor open or
Continuity should exist. short between EVAP
If OK, check harness for short to control system pressure
ground and short to power. sensor and ECM

If NG, repair open circuit or
CK short to ground or short to
power in harness or con-
nectors.
v N

CHECK INPUT SIGNAL CIRCUIT. G_ Check the following.

1. Disconnect ECM harness connector. ® Harness connectors

2. Check hamess continuity between ECM ,
terminal and terminal é ® Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for short to EVAP control system
ground and short to power. pressure sensor

If NG, repair open circuit or
OK short to ground or short to
power in harness or con-
nectors.
h 4
NG

CHECK COMPONENT
(EVAP canister purge volume control sole-

A4

noid valve).

Replace EVAP canister
purge volume control sole-
noid valve.

Refer to “COMPONENT INSPECTION”
on EC-291.

vOK

(Go to next page.)

EC-300




TROUBLE DIAGNOSIS FOR DTC P0450

D]

Water

L

EVAP canigter

EVAFP canister

¢ vent control valve gersggy

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’'d)

CHECK COMPONENT
EVAP canister vent control valve).
E(e:fir(} too “COMPONENT INSPECTION”,

3 OK
NG
CHECK COMPONENT »| Aeplace EVAP control sys-
EVAP control system pressure sensor?. tem pressure Sensor.
efer to “COMPONENT INSPECTION”
helow.
40K
N
CHECK RUBBER TUBE FOR CLOGGING. G-; Clean, regair or replace
Check obstructed water separator and rub- rubber tube and/or water
ber tube to EVAP canister vent control separator.
valve and clean the rubber tube using air
blower.
For water separator, refer to EC-387.
OK
B '
NG

CHECK iF EVAP CANISTER SATURATED

WITH WATER.

1. Remove EVAP canister with EVAP canis-
ter vent control valve attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.

If the weight is:

More than 1.8 kg 54.0 Ib} — NG
Less than 1.8 kg (4.0 Ib) - OK

OK

h J

Perform “TROUBLE DIAGNOSFS FOR
INTERMITTENT INCIDENT”, EC-101.

v

INSPECTION END

pressure sensor

EVAP control system

€

———

ECM

[C| CONNECTOR
67

SEF516U

COMPONENT INSPECTION

Replace EVAP canister and

check the following.

1. Check hose connection
between EVAP canister
and water separator for
clogging and poor con-
nection.

2. Check water separator.
Refer to “COMPONENT
INSPECTION”, EC-386.

if NG, repair hose or

replace water separator.

EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-

ness connector connected.

Remove hose from EVAP control system pressure sensor.

system pressure sensor as shown in figure.

2.
3. Use pump to apply vacuum and pressure to EVAP control
4

Check output voltage between ECM terminal &) and engine

ground.

Pressure {Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-386
-9.3 kPa {~70 mmHg, —2.76 inHg) 0.4-06

CAUTION:

e Always calibrate the vacuum pump gauge when using

it.

e Do not apply pressure over 20.0 kPa (150 mmHg, 5.91
in Hg) or vacuum below -20.0 kPa (-150 mmHg, -5.91

inHg).

5. If NG, replace EVAP control system pressure sensor.

EC-301
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed
sensor

SEF505U

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

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.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
4-7V
—— . W)
|Eng|ne is runmng.|
26 PU/R Vehicle speed sensor Lift up the vehicle.
In 2nd gear position
40 kmrh (25 MPH)
T sEFsa2u

ON BOARD DIAGNOSIS LOGIC

Diagnostio Check Items
Trouble Code Malfunction Is detected when ... -
{Possible Cause)
No.
FO500 ® The almost 0 km/h {0 MPH) signal from vehicle speed | ® Harness or connector
0104 sensor is sent to ECM even when vehicle is being (The vehicle speed sensor circuit is open or shorted.)
driven. ® Vehicle speed sensor

EC-302



TROUBLE DIAGNOSIS FOR DTC P0500

B VEHICLE SPEED SEN CKTH

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h (6mph) OR
MORE WITHIN 15 sec.

y
[ ~next || START |

MEF559D

¥r MONITOR % NoFAIL L]

CMPS-RPM(REF) 2000rpm
COOLANTEMP/S  88°C

B/FUEL SCHDL 3.0msec
PW/ST SIGNAL OFF
VHCL SPEED SE 56km/h

[ RECORD |

SEF198V

@ CONNECT
ECM__|O[CONNECTOR m G}I

26

| @
|

&

SEF325U

Vehicle Speed Sensor (VSS) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE"” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

Step 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.

1) Start engine.
2) Perform “VEHICLE SPEED SEN CIRCUIT” in
“FUNCTION TEST” mode with CONSULT.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-306.
If OK, go to following step.
OR

1) Start engine

2) Read vehicle speed sensor signal in “DATA
MONITOR” mode with CONSULT. The vehicle speed
on CONSULT should exceed 10 km/h (6 MPH) when
rotating wheels with suitable gear position.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-306.
if OK, go to following step.

3) Select “DATA MONITOR” mode with GONSULT.

4) Warm engine up to normal operating temperature.

5) Maintain the following conditions for at least 10 con-
secutive seconds.
CMPS-RPM (REF): 2,000 - 3,000 rpm (A/T)

1,600 - 3,000 rpm (M/T)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 2.4 - 3.5 msec (A/T)
2.3 - 4 msec (M/T)

Selector lever: Suitable position
PW/ST SIGNAL: OFF

6) If 1st trip DTC is detected, go to “"DIAGNOSTIC
PROCEDURE”, EC-306.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP
canister vent control valve circuit. During this check, a DTC
might not be confirmed.
1) Jack 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 position.
4) NG, go to “DIAGNOSTIC PROCEDURE”, EC-306.
OR
@ 1) Jack up C!rive wheels.
2) Start engine.

EC-303
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)
3) Read the voltage signal between ECM terminal
(Vehicle speed sensor signal) and ground with oscil-

loscope.

4) Verify that the oscilloscope screen shows the signal
wave as shown at “ECM TERMINALS AND REFER-
ENCE VALUE” on the previous page.

5) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-306.

EC-304



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITGH Gl
ON or START
|
! oA EESEK Refer to "EL-POWER".
% [iz) | mmm : Detoctable line for DTC A
} - Non-detectable line for DTC
1S ] (B : With AT
Br: <> {O>:ForUsA EM
BRAW: ® @: For Canada
l LG
BR: O
BRAW: N
il | FE
vETER TN Eﬁ ORVL m— OR/L ORIl
1
(SPEEDOMETER) ;
M —-
T A AW 6L
=]
PUMR Y
AT
RAW OR/L
PUR M .
= @
III R/W OR/L Fﬁ‘é\\.
PU/R
B,
O <,
l I PU/R PUR RAW OR/L
BE B B I_l_! I__I_I I—I-I I—l—| -
L [26] [27] [Z] [T] eT
® VaP ECM (ECCS Sp TGM VEHICLE
e CONTROL GENS  [(TRANSMISSION SPEED
= = MODULE) CONTROL SENSOR
MO RS
I' —————————————————————————————————————————————————— ql Refer to last page (Foldout page). BT
v B 4041204344-' '-1314150151718-[| (ve). EeD
8 {711 ik 1 Y I aslaefer] feefae | w tolzofor| ~foeleafpal | W !
b e e 1 A,
TK2K[EKIC_ AR SRIEKETK] (f20) 1[2]3]= 5161718
BKJar] ok [k} 2 akfakhsd]ie % 9 [10]11]12[13]14]15)16]17 [18 1a20 @ E
A (H)
(e I
s[7[813/ @y \2} GY
AEC3B3A
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TROUBLE DIAGNOSIS FOR DTC P0500

DISCONNECT

)

HS.

[ Ecm _|o]connecTon]|

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

[Q]

® |

anogRe) '
CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. | ® Harmess connectors
2. Disconnect ECM harness connector @sd, E=D
and combination meter harnass con- ® Hamess for open or
SEF328U nector. short between ECM and
3. Check harness continuity between ECM combination meter
terminal and meaier terminal @ ® Harness for open or
Continuity should exist. shott between combina-
If OK, check hamess for short to tion meter and TCM
ground and short to power, If NG, repair open circuit or
short to ground or short to
OK power in harness or con-
nectors.
Y
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

propetly.

Y

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

A A

INSPECTION END

EC-306

Check the following.
® Harness connectors

DA

® Harness connectors
@09,

® Harness for open or
short between combina-
tion meter and vehicle
spead sensor

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor and its circuit.

Refer to EL section.




TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

hd

Mass air flow sensor Amount of intake air

Y

Engine coolant temperature sensor Engine coolant temperature

Y

Ignition switch Stan signal

Y

Throttle position sensor Throttle position

Park/Neutral position switch Park/Neutral position

Air conditioner switch Air conditioner operation

h 4

teering load signal
Power steering load signa o | 1acv-AAC valve

Power steering oil pressure switch

Y

TCM (Transmission control module) Gear position, shifting signat

Y

Battery Battery vollage

Y

Cooling fan Cooling fan operation

Y

Vehicle speed sensor Vehicle speed

¥

Ambient air temperature switch Ambient air temperature

¥

Absolute pressure sensor Ambient barometric pressure

A4

Intake air temperature

Intake air temperature sensor

) 4

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through
fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The IACV-
AAC vaive repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position
sensor detects the actual engine speed and sends a signal to the ECM. The ECM then controls the
ON/OFF time 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 taking into consideration various engine conditions, such
as during warm up, deceleration, and engine load (air conditioner and power steering).

EC-307
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

COMPONENT DESCRIPTION

IACV-AAC valve

The IACV-AAC valve is moved by ON/OFF pulses from the
ECM. The longer the ON pulse, the greater the amount of air
that will flow through the valve. The more air that flows through
the valve, the higher the idle speed.

SEF040E

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATION
o Arsondtioner anion -oFF |19 Approx. 20%

IACV-AACH ® Shift lever: “N”
® No-load 2,000 rpm _ —

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
Approximately 12V
V) ——= ——
[Engine s ranning | (Warm-up concition) AR NEIEN
ldle speed of = s
| 2ms - oo
" SEFs45U
101 SB IACV-AAC valve
1-12V

|Engine is running.| (Warm-up condition)

Engine speed is 2,000 rpm

SEF646U

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items
Trouble Code Maifunction is detected when ... .
No (Possible Cause)
P0O505 A) The IACV-AAC valve does not cperate properly. ® Harness or connectors
0205 (The IACV-AAC valve circuit is open.)

® |JACV-AAC valve

B) The IACV-AAC valve does not operate properly. ® Hamess or 'c':'c':HH't'aEiB'r:é"""""""""""'""
- {The IACV-AAC valve circuit is shorted.)

® JACV-AAC valve

464 EC-308



TROUBLE DIAGNOSIS FOR DTC P0505

COOLAN TEMP/S

¥ MONITOR ¢ NO FAIL

30°C

[ RECORD

SEF002P

¥r MONITOR  + NOFAIL []

CMPSsRPM(REF)
COOLAN TEMP/S
INT/A TEMP SE

700rprn

85°C
18°C

RECORD

—

SEF327J

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

Perform “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.

Procedure for malfunction A

1) Turn ignition switch “ON".
S/ 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 2 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-312.
OR
@ 1) -Tum ignition switch “ON” and wait at least 2 sec-
onds.
2) Select “MODE 7” with GST. _
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-312.
OR
1} Tum ignition switch “ON" and wait at least 2 sec-
onds.
2) Turn ignition switch “OFF”, wait at least 5 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-312.

Procedure for malfunction B

B
2)

Start engine and warm it up to normal operating tem-

perature.
Turn ignition switch “"OFF” and wait at least 5 sec-

onds.

3) Turn ignition switch “ON” again and select “DATA
MONITOR™” mode with CONSULT.

4) Start engine and run it for at least 1 minute at idle
speed.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-312.

OR
@ 1) Start engine and warm it up to normal operating tem-

perature.

2) Turmn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Start engine again and run it for at least 1 minute at
idle speed.

4) Select “MODE 7” with GST.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-312.

EC-309
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TROUBLE DIAGNOSIS FOR DTC P0505
Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)
OR
1) Start engine and warm it up to normal operating tem-

perature. _

2) Tum ignition switch “OFF” and wait at least 5 sec-
onds.

3) Start engine again and run it for at least 1 minute at
idle speed.

4) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-312.

466 EC-310



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01 Gl
IGNITION SWITCH (4,
ON of START
I . Detectable line for DTC
— : Nor-detectable line for DTC
FUSE |Refer 1o “EL- POWER". EM

% 10A EJLfI%CK
Y .

Z,

6] i

BR
I E2D @9 ﬂ
-

BH BH_BHBH
FE
BR
1
IACV-
AAC VALVE
@ BT
2]
5B
I &
S8 Fa
-
Lu—l r2i
S8
BR
sB
Fio]l
a0 EGM (ECCS s
CONTROL
MODULE}
RS
BT
INPNENC NN 77y L2l 2 sKe 718 T [10] Gze) '
ENEN TN 1N|12N|13N14N|15N15Ng 11]92 [13 14 [15 16 |17 |18 ? ' HA
[ >%]
o T2
B8R G5 EL
101[102]103] [+04]+05] 106 [olerfeof2s]  {agss T4
107}108]108] [110]111]112 24]29)26127|28] |42]43
48150
113[114)115) 1118[117[118

AEC382A
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el VD)
\ ’ ‘ IACV-AAC valve
VRN

Harngss connectors

A

£

€06
dm»
il

A€

ol connecTon]
101

E HBCONNECT
4 €

I Ecm

[2]

SEF328U

A€ @
o

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect IACV-AAC valve harness
connector.

3. Turn ignition switch “ON”.

4. Check voltage between terminal (1) and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

OK

. | Check the following.
| ® Harness connectors

® Harness connectors
E2D,

® 10A fuse

® Harness for open or short
between IACV-AAC valve
harness connector and
fuse

if NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal and terminal (2).
Continuity should exist.

If OK, chack harness for short to ground
and short to power.

NG

OK

. | Check the following.
"1 ® Harness connectors

@D, @)

® Harness for open or short
between IACV-AAC valve
and ECM

If NG, repair open circuit or

short to ground or short to

power in harmess or con-

nectors.

CHECK COMPONENT
{IACV-AAC valve).
Refer to “COMPONENT INSPECTION”

NG

¥

below.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

v

INSPECTION END

COMPONENT INSPECTION
IACV-AAC valve

Replace IACV-AAC valve.

Disconnect IACV-AAC valve harness connector.

e Check IACV-AAC valve resistance.

Resistance:

Approximately 10(} [at 20°C (68°F)]
® Check plunger for seizing or sticking.

e Check for broken spring.

EC-312
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built inte throttle
position sensor

Throttla position switch

=)

—
=]
—

Throttle position
switch connector

Throttle position
sansor connactor

SEF505V

Closed Throttle Position Switch

COMPONENT DESCRIPTION

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 maifunctioning.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
M[LI\CI)AL COLOR ITEM CONDITION (DC Voltage)
|Igniti0n switch ON—l (Warm-up condition) BATTERY VOLTAGE
57 v Throttle position switch Accelerator pedal fully released (11 -14V)
(Closed position) jlgnition Switch “ON" ’ _
Approximately 0V
Accelerator pedal depressed
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
PO510 ® Battery voltage from the closed throttle position ® Harness or connectors
0203 switch is sent to ECM with the throttle valve (The closed throttle position switch circuit is

opened.

shorted.)
#® Closed throttle position switch
® Throttie position sensor

EC-313
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HE Q.2

ECM  [C|CONNECTOR

27

ﬂ
D Sy

SEF366U

¥ MONITOR % NOFAL []
COOLANTEMP/S  84°C
VHCL SPEED SE a5km/h
THRTLPOS SEN 2.6V

| RECORD |

SEF329U

Ir ECM  |O{CONNEGTOR]| o fé}\ y

27

_ﬂ
KD X

SEFe61R

Closed Throttle Position Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

® 7

2)

3)
4)

5)

Start engine and warm it up te normal operating tem-

perature.

Check voltage between ECM terminal @ and ground

under the following conditions.

At idle: Battery voltage

At 2,000 rpm: 0 - 1V

If the check result is NG, go to "DIAGNOSTIC

PROCEDURE", EC-316.

If OK, go to following step.

Select “DATA MONITOR” mode with CONSULT at

the start of the test.

Drive the vehicle for at least 5 consecutive seconds

under the following condition.

THRTL POS SEN: More than 2.5V

VHCL SPEED SE: More than 4 km/h (2 MPH)

Selector lever: Suitable position

Driving pattern: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-316.

OR

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the closed
throttle position switch circuit. During this check, a 1st trip DTC

might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-

perature.

2) Check the voltage between ECM terminal @ and

ground under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately 0V

3) If NG, go to “DIAGNOSTIC PROCEDURE", EC-316.

EC-314
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Closed Throttle Position Switch (Cont’d)

@l
—_ s : Detectable line for DTC
IGNITION SWITCH —— : Non-detectable line for DTC A
ON or START ® - With AT
FUSE |Referto "EL-POWER".
BLOCK
g 7B) =

ETRE o

m o)
g —r

e
BR EE
BR GL
=l
THROTTLE
POSITION
9 SWITCH i
CLOSED THROTTLE POSITION
OFF OFF WITGH AND WIDE OPEN
° THROTTLE POSITION SWITCH)
. AT
CLOSED g“,;gﬁ
Led L] FA
: Y LG
- | I — To
A ) LGm \T yps BA
I
¥ ¥ BR
=]l =71
IBLE | LCM TRANSMISSION DLE ECM
CONTROL 8T
MODULE)
F29
BS
BT
i N[ENJBN = [enilaEN[BN[7N 12]aT4]sk36] 718 |9 ]1g =
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Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

472

CHECK COMPONENT
{Throttle position sensor).
Refer to “COMPONENT INSFECTION”

on next page.

y
CHECK POWER SUPPLY. NG_ Check the foliowing.
: 1. Turn ignition switch “OFF”. "1 ® Harness connectors
i:::mhojress 2. Disconnect ;?rottle position switch har- . @ ,
ness connector. use
——_\\\V SEFE70U[ ] 3. Tum ignition switch “ON”. ® Harness for open or
4. Check voltage between terminal @ short between throttle
and engine ground with CONSULT or position switch and fuse
Y tester. If NG, repair hamess or
aHD E Eé} Voltage: Battery voltage connectors.
OK
& = :
2 o CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.
@ 1. Turn ignition switch “OFF”. "] ® Harness for open or
= 2. Disconnect ECM harness connector. shorn between throttle
seF405q| | 3. Check harness continuilty between ECM position switch and TCM
terminal @ and terminal @ If NG, repair open circuit or
E DISCONNECT HSCONNECT Continuity should exist. short to ground or short to
& &j] If OK, check harness for short 1o power in harness or con-
HS. T.S.
ground and short to power. nectors.
[ _ecm  lo|connecTorl| ) oK
27 4
ADJUST THROTTLE POSITION SWITCH.
Perform BASIC INSPECTION, EC-77.
[Q] OK
A
SEF662R| | CHECK COMPONENT NG | Replace throttle position
(Closed throttle position swiich). | switch.
Refer to “COMPONENT INSPECTION™
on next page.
OK
h 4
NG

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-87.

r

INSPECTION END

EC-316

Replace throttle position
Sansor.
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Closed Throttle Position Switch (Cont’d)

COMPONENT INSPECTION
E} M (Teve body» Closed throttle position switch
b 4 \\ ‘ Fuel fllter 1. Start engine and warm it up to normal operating tempera- G
5 5 ‘ Throttle posatlon ture.
2. Turn ignition switch “OFF”, A,
‘ 3. Disconnect throttle position switch harness connector.
4. Check continuity between terminals (&) and (& while open-
ing throttle valve manually.
[&] NOTE: Resistance measurements must be made with
SEF650U closed throttle position switch installed in vehicle.
Throttle valve conditions Continuity LG
Completely closed Yes
Partially open or completely open No ﬂ
If NG, replace throttle position switch.
To adjust it, perform “Basic Inspection”, EC-77. FE
el
AT

Throttle position sensor

1. Disconnect throttle position sensor harness connector.
L (ﬁg_—, 2. Make sure that resistance between terminals @ and @& AT
changes when opening throttle valve manually.
NOTE: Resistance measurements must be made with
throttle position sensor installed in vehicle. FA

@ Throttle valve conditions Resistance [at 25°C (77°F}]
% /Q’ - L. - Completely closed Approximately 0.5 k()
Throttle position
sensor harness connector SEF652U Partially open 0.5-4KkQ
Completely open Approximately 4 kQ BR
If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-77. ST
RS
BT
HA
EL
DX
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TROUBLE DIAGNOSIS FOR DTC P0600

COMPONENT DESCRIPTION
These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/

deceleration.

A/T Control

Voltage signals are exchanged between ECM and TCM (Transmission control module).

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECM grounaj.

TER-
WIRE DATA
M|\|1NOAL COLOR ITEM CONDITION (DC Voltage)
[Ignition switch "ON"|
24 Y/B A/T Signa' NO. 1 lEnglne |5 runningll 6 -8V
Idle speed
|Ignition switch “ON”|
29 Y/G A/T signal No. 2 \Eﬂgfne is Funﬂiﬂg-| 6 -8V
Idle speed
30 YR A/T signal No. 3 |Ignition switch “ON"| ov
ON BOARD DIAGNOSIS LOGIC
Diagnostic '
Trouble Malfunction is detected when ... (Po(;:ii(l:: ICt:aTse)
Code No. -
* ’ .
POS00 ® ECM receives incorrect voltage from TCM (Transmis- Hamess or connectors

sion control module) conlinucusly.

(The circuit between ECM and TCM is open or
shorted.)

*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG)” with CONSULT.

yr MONITOR
CMPS=RPM(REF)

+ NoFalL [
1500rpm

RECORD

SEF330L

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF"’ and wait at least 5 seconds before con-
ducting the next test.
1} Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and race more than 1,000 rpm once,
then let it idle for more than 40 seconds,
if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-321.

4)

EC-318



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)

T o OVERALL FUNCTION CHECK

(&) f - - ]
HsS. Ej] ¥ Use this procedure to check the overall function of the A/T con

—— trol. During this check, a DTC might not be confirmed. @l
_ecv (9 CONNECTOR | 1) Turn ignition switch “ON”.
R 2) Start engine.
3) Check voltage between MIA
ECM terminal @) and ground.
: ECM terminal @ and ground.
; Voltage: Approximately 7V EM
= 4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-321.

AEC558

@
0]

I
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)

EC-AT/C-01
TCM
{TRANSMISSION
CONTROL
MODULE)
F29
DT1 DT2 DT3
i[1_0—|| || m : Detectable line for DTC
= : Non-detectable line for DTC
YiB 'G ,
Y/B Y/G Y/R
= [29] = ECM
DT1 0oT2 DT3 (ECCS
CONTROL
MODULE)
[/l

IRHDIE EEEEEE @ ool eloelala e [afeales 3]
5161718 [6[17[8] e[20]21]22 36]37] 38 30fao[a1 [az[az[asfes a6 [a[ae H.S.

1011102{103] [104]105
107)108[109] 1110]111
113]114]115] 1118117

AEC378A
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TROUBLE DIAGNOSIS FOR DTC P0600
A/T Control (Cont’d)

View with instrument lower cover RH removed DIAGNOSTIC PROCEDURE
-~ — INSPECTION START
A G
y
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following. MA
1. Tumn ignition switch “OFF™. "| ® Harness for open or
Glove box | | 5 pisconnect ECM harness connector short between ECM and
and TCM harness connector. TCM =i
ECM harness 3. Check harmness continuity between ECM If NG, repair open circuit or
protector SEF481U terminal @9 and terminal 19), ECM ter- short to ground or short to
e
- : minal and terminal @ ECM termi- power in harness. LG
View with center console removed nal @d and terminal @
Continuity should exist.
OK
B y
CHECK INPUT SIGNAL CIRCUIT. NG | Check the hamess for ME
; Check hamess continuity between ECM "| open or short between
: g / TR terminal @4) and ground, ECM terminal ECM and TCM.
E Transmi control @ and ground, ECM terminai and if NG, repair open circuit or GL
(‘ module harness connectar ground. short to ground or short to
A SEF517U( [ Continuity should not exist. power in hamess.
if OK, check harness for short to ground T
e DISCONNECT = and short to power.
F‘I &D i| AT CANT_[O] CONNECTOR]| P
. 52 11 10 - OK =
{[_ecn__ [ connecToR]| y. Jr AT
2w wseaagy Perform “TROUBLE DIAGNOSIS FOR
S INTERMITTENT INCIDENT”, EC-101. e
f,__ A
& Y
r INSPECTION END
) SEF156P
BE
E m DISCONNECT
HE
= : 8T
[_Ecm o] connecTor]]
24, 29, 30
("
RS
il om
SEFE73T|
A,
EL
1B
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)

COMPONENT DESCRIPTION

The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for
power supply. The unit controls the engine.

SEC220B

ON BOARD DIAGNOSIS LOGIC

Diagnestic Trouble . Check ltem
Code No. Malfunction is detected when ... (Possible Cause)
P0O605 ® ECM calculation function is malfunctioning. ® ECM
0301
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR ¥ NO FaIL D PROCEDURE
CMPSeRPM(REF}  700rpm NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1; gu:n igngig?ASVMmc;Gf:‘r%Ig" de with CONSULT.
2) Select “ " mode wit }
RECORD | 3) Start engine.
SEF190P 4) Run engine for at least 30 seconds at idle speed.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-323.
: OR
@ 1) Turn ignition switch “ON".
2) Start engine.
3) Run engine for at least 30 seconds at idle speed.
4} Select “Mode 7” with GST.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-323.
OR
1) Turn ignition switch “ON".
2) Start engine and wait at least 30 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-323.

EC-322



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START
J' @l
1) Turn ignition switch “ON”.
2) Select “SELF DIAG RESULTS” A

mode with CONSULT.
3) Touch “ERASE”.
OR EM
/) 1) Tum ignition switch “ON".
=’ 2) Select MODE 4 with GST.
3) Touch “ERASE”. LG
OR
1) Turn ignition switch “"ON".
2) Erase the Diagnostic Test Mode
NIl (Seli-diagnostic resuits)
memory. Refer to EC-51.
FE

v
PERFORM DIAGNOSTIC TROUBLE cL
CODE CONFIRMATION PROCEDURE.
See previous page.

1 BT

Is the 1st trip DTC P0OG0S (0301) dis- YG‘SL Replace ECM.
played again? AT

¢N0

INSPECTICN END B

Y

EC-323 479
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TROUBLE DIAGNOSIS FOR DTC P1105

SYSTEM DESCRIPTION

Camshaft position sensor

Manifold Absolute Pressure (MAP)/ .
Barometric Pressure (BARO) Switch Solenoid

Valve

Engine speed

h 4

Ignition switch

Start signal

Y

Battery

Battery voltage

Y

This system allows the absolute pressure sensor
to monitor either ambient barometric pressure or

MAP/BARC
switch solenoid
valve

ECM .

Solenoid

Conditions

intake manifold pressure. The MAP/BARO switch
solenoid valve switches between two passages
by ON-OFF pulse signals from the ECM. (One
passage is from the intake air duct, the other is

from the intake manifold.) Either ambient baro-

ON

metric pressure or intake manifold pressure is

applied to the absolute pressure sensor.

The solenoid valve is almost always OFF under

normal conditions.

Vacuum
sighal

SEF332U

® For 5 seconds after turning ignition swiich
ON (Engine is not running.)

OCR
® For 5 seconds after starting engine.
OR

® More than 5 minutes after the solenoid
valve shuts OFF.
and
® Battery voltage is sufficient.
and
® [£ngine is running.

COMPONENT DESCRIPTION

The MAP/BARQ switch solenoid valve switches its air flow pas-
sage according to the voltage signal sent from the ECM. When
voltage is supplied from the ECM, the MAP/BARO switch sole-
noid turns “ON”. Then, the absolute pressure sensor can moni-
tor the ambient barometric pressure. When voltage is not sup-
plied from the ECM, the MAP/BARO switch solenoid valve turns
“OFF”. Then, the sensor monitors intake manifold pressure.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

MAP/BARQ SW/V

® More than 5 seconds after starting engine.

CONDITION SPECIFICATION
® For 5 seconds after turning ignition switch “ON”. BARO
® For 5 seconds after starting engine.
® Engine idling: For 5 minutes after starting engine. MAP

EC-324



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/ |
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)

ECM TERMINALS AND REFERENCE VALUE @l
Specification data are reference values and are measured between each terminal and @) (ECM ground).
TER- WA
WIRE DATA
MI:J%AL COLOR ITEM CONDITION (DC voltage)
[lgnition switch “ON"| Eil]
|_ For & seconds after turning ignition switch
“ON” Approximately 0V
[Engine is running.| LG
; ~ For 5 seconds after starting engine
60 GY/R MA;’/B?RO switch sole
noid vaive [Ignition switch “ON"|
|_ RAC?I:I? than 5 seconds after ignition switch BATTERY VOLTAGE
[Engine fs running | (11 - 14V) EE
L More than 5 seconds after starting engine
oL
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check Hems T
Code No. Malfunction is detected when ... (Possible Cause)
P1105 A) MAP/BAROQO switch solencid valve receives the #® Harness or connectors
1302 voltage supplied though ECM does not supply (MAP/BARO switch solenoid valve circuit is open AT
the voltage to the valve. or shoted.)
® MAP/BARO switch solenoid valve
B} There is little difference between MAP/BARO ® Harness or connectors FA
switch solencid valve input voltage at ambient (MAP/BARO switch solenoid valve circuit is open
barometric pressure and voltage at intake mani- or shorted.)
fold pressure. & Hoses RA
(Hoses are clogged, vent, kinked, disconnected or
improper connection.)
® Absolute pressure sensor BR
® MAP/BARO switch solenoid valve
8T
RS
BT
(A
EL
(O3
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TROUBLE DIAGNOSIS FOR DTC P1105

CMPS*RPM(REF)
COOLAN TEMP/S

¥ MONITOR  + NOFAIL []

700rpm
85°C

| RECORD

SEF230U

CMPSsRPM(REF)
GOOLAN TEMP/S
TANK F/TMP SE

¥r MONITOR % NO FAIL D

812rpm
85°C
29°C

| RECORD

SEF195V

Manifold Absolute Pressure (MAP)/ _
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

Procedure for malfunction A

TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is more than 11V.
1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Wait at least 10 seconds.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-329.
OR
) 1) Turn ignition switch “ON” and wait at least 10 sec-
onds.
2} Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNQOSTIC
PROCEDURE”", EC-329.
OR
@.@ 1) Turn ignition switch “ON” and wait at least 10 sec-
~ onds.
2) Turn ignition switch “OFF”, wait at least 5 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-329.

Procedure for malfunction B

TESTING CONDITION:
Always perform at a temperature above 5°C (41°F).
1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
4) Make sure that “TANK/F/TEMP SE” is more than 0°C
(32°F).
5) Start engine and let it idle for at least 10 seconds.
8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-329.
OR
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3} Turn ignition switch “ON”.
4) Check that voltage between ECM terminal and
ground is less than 4.2V.

EC-326




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (Cont’d)

5) Start engine and let it idie for at least 10 seconds. &l
6) Select “MODE 7” with GST.
7) If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE", EC-329. A
OR
@ 1) Start engine and warm it up to normal operating tem-
perature. EM
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds. L6

3} Turn ignition switch “ON”.

4) Check that voltage between ECM terminal and
ground is less than 4.2V.

5) Start engine and let it idle for at least 10 seconds.

6} Turn ignition switch "OFF”, wait at least 5 seconds
and then turn “ON”. EE

7) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

8) If 1st trip DTC is detected, go to “DIAGNOSTIC &
PROCEDURE”, EC-329.

T

AT
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)
- EC-SW/V-01

IGNITION SWITCH
ONor START

FUSE N : Detectabis line for DTC
104 |BLOCK |Refer to “EL-POWER". s ; Non-detectable line for DTC

=] |e®
i

20

(=
L
m@

MAP/BARC
SWITCH
SOLENOID
VALVE

E%Em_mﬁm—mE-W-

0
5

GY/R
[6a] CM (EC
ECM (ECCS
ABG SOL CONT{F!OL
MODULE)
1K2K3K|:|4K5K|6K|7K'm il2{3]4t skA677]8 1¢]10]Gamg) 5. (F16)
KJoKtokfiikf2<iakjtaise] axg H2e 4] [1e]17]18 ? .

AEC371A
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TROUBLE DIAGNOSIS FOR DTC P1105

= B o A
MAP/BARC switch
W solenoid valve M

harness connector
| — Ly

Brake master

cylinder
AN N SEF500U

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)
DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction

@l

A”, perform “Procedure A” below. If the trouble is dupli- hA

cated after “Procedure for maifunction B”, perform “Proce-

dure B” on next page.
Procedure A

4 €& G

<]

1125

ﬂ
KD &
SEF169S)
B og o o g
€ €

<]

a2

iBILCDNNEGTOH"

69

I Ecm

[@]

SEF9128

INSPECTION START

¥
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". "] ® Harness connectors
2. Disconnect MAP/BARO switch solenoid @59,
valve harness connector. ® 10A fuse
3. Tum ignition switch “ON". # Harness for open or
4. Check voltage between terminai (1) short between MAP/
and engine ground with CONSULT or BARQ switch solenoid
tester. valve and fuse
Volage: Battery voltage If NG, repair harness or
BK connectors.
B
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair open circuit, short
1. Tum ignition switch "OFF”. "] to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check harness continuity between ECM
terminal and terminal @ with
CONSULT or tester.
Continuity should exist.
If OK, check hamess for short to
ground and short to power.
oK
v
CHECK COMPONENT NG | Replace MAP/BARO

(MAP/BARC switch solencid valve).
Refer to “COMPONENT INSPECTION",

EC-331.

OK
v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-97.

A

INSPECTION END

EC-329

"| switch solenoid valve.

EM

LG

FE

FA

RA

BR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

From Absolute
air duct -'pressure vactum Valve (COnt,d)
& sensor gauge
Three-way — Procedure B
caonnectar
INSPECTION START
c-‘fé\—ﬂ
(_ 4
N Intake
Llw manifold A A OK
A vacuum CHECK VACUUM SOURCE AND CIR- CHECK COMPONENT
Wﬁ cerarer| | CUIT TO MAP/BARO SWITCH SOLE- (Absolute pressure sen-
NOID VALVE, s0r).
1. Start engine and warm it up to normal 1. Check for disconnection
B AcTVETEST B I operating temperature. of vacuum hose con-
2. Turn ignition switch “OFF". nected to the sensor.
MAP/BARO swiv  MAP 3. Connect MAP/BARO switch solenoid 2. Check sensor harness
zzz======z MONITOR ==-czzzz=z valve and absolute pressure sensor connector for water.
CMPS'RPM(REF 200mm with a rubber tube that has vacuum Water should not exist.
MAP/BARO (SW/\.Z MAP P gauge. Refer to “COMPONENT
ABSOL PRES/SE 1.3v 4. Turn ignition switch “ON”. INSPECTION" of
5. Select “MAP/BARO SW//” in “TROUBLE DIAGNQOSIS
“ACTIVE TEST"” mode with FOR DTC P0105”,
CONSULT. EC-119.
BARO m 6. Start engine and let it idfe.
SEF500R 7. Touch “MAP” and “BARO” alter- OK NG
nately and check for vacuum.
MacTveTEST [ MAP/BARO SW/V Vacuum !
MAP/BARO SW/V  Baro BARO Should not exist Replace
=====2==== MONITOR ========: MAP Should exist absolute
CMPSsRPM{REF) 700rpm pressure
MAP/BARO SWV BARO Sensor.
ABSOL PRES/SE 4.3V
OR
@ 4, Tum ignition switch “ON".
5. Start engine and check for
BARO MAP \'éacusum. o a I
or 5 seconds after starting
SEF498R engine: Go to “TROUBLE DIAG-
B _. Vacuum should not exist. NOSIS FOR 'NTEHMW'
More than 5 seconds after start- TENT INCIDENT”, EC-97.
Y e ing engine:
Split Vacuum should exist.
NG
Clogging E h 4
CHECK HOSE. NG,; Clean, repair or reconnect
o= 1. Turn ignition switch “CFF”. the hose.
- 2. Check hose for clogging, cracks, dis- if NG, check vacuum port
: _ Improper connection connection or improper connection. for clogging.
» SEF109L| OK OK

h 4

Go to [} of Procedure A on previous
page.

EC-330

h A

CHECK INTAKE SYSTEM.
Check the intake system
for air leaks.




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

BacrvetesTl [ Valve (Cont’d)
MAP/BARO swv  MAP COMPONENT INSPECTION al
:;:J;;’:R:;iﬂ?g‘;';‘)”‘)“ s MAP/BARO switch solenoid valve
| rpm
MAPR/BARO SW/V MAP P 1. Start engine and warm it up to normal operating tem- A
ABSOL PRES/SE 1.3V perature.
2. Perform “MAP/BARO SW/V”" in “ACTIVE TEST”
mode with CONSULT. EM
BARO m 3. Check the following.
SEF500R e Condition: At idle under no-load
e CONSULT display LG
MactivetesTlB [ MAP/BARD ABSOL PRES/SE (Voltage)
MAP/BARO SWA  Baro BARQ More than 2.6V
zzzzzzzzzz MONITOR zozzeosooc MAP Less than the voltage at BARO
AP  garorpm e Time for voltage to change EE
ABSOL PRES/SE 43v MAP/BARO SW/V Required time to switch
BARO to MAP
Less than 1 second CL
BARO MAP MAP to BARQO
SEF498R .
4. If NG, check solenoid valve as shown below. T
OR
1. Remove MAP/BARO switch solenoid valve.
2. Check air passage continuity. AT
Air passage Air passage
Condition continuity continuity A,

between @ and between @ and ©

12V direct current supply

between terminals @ Yes No B
and @
SEF363U No supply No Yes
BR

3. [f NG or operation takes more than 1 second, replace

solenoid valve.
8T

RS

HA

EL

EC-331 487



488

TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control

ON BOARD DIAGNOSIS LOGIC
% The closed loop control has the one trip detection logic.

Diagnostic
Trouble Malfunction is detected when ... Ch?Ck fterns
c {Possible Cause)
ode No.
P1148 ® The closed loop control function does not operate ® The front heated oxygen sensor circuit is open or
0307 even when vehicle is driving in the specified condition. | shorted.
® Front heated oxygen sensor
@ Front heated oxygen sensor heater
DIAGNOSTIC TROUBLE CODE CONFIRMATION
* MONITOR % NOFAL L] PROCEDURE
CMPS«RPM{REF} 2000rpm .
FR O2-SENSOR 0.79v CAUTION'. .
VHCL SPEED SE 75Kkm/h Always drive vehicle at a safe speed.
B/FUEL SCHDL 2.7msec NOTE: .
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

[ RECQORD

ducting the next test.

SEF237V]  TESTING CONDITION:
¢ Never raise engine speed above 3,600 rpm during the

“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE?". If the engine speed limit is exceeded, retry
the procedure from step 1).

e Before performing the following procedure, confirm
that battery voltage is more than 11V.

1) Start engine and warm it up to normal operating tem-

perature.

2) Select “DATA MONITOR” mode with CONSULT.

3) Hold engine speed at 2,000 rpm.

4} While holding engine speed at 2,000 rpm, check the
following.

e “FR 02 SENSOR” voltage should go above 0.7V at
least once.

OR

e “FR 02 SENSOR” voltage should go below 0.21V at
least once.
If the check result is NG, perform “DIAGNOSIS
PROCEDURE", EC-176.
If the check result is OK, perform the following step.

5) Let engine idle at least 3 minutes.

6) Maintain the following condition at least 50 consecu-
tive seconds.

EC-332



TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control (Cont’d)

B/FUEL SCHDL: 2.5 ms or more
CMPS-RPM (REF): 2,000 - 3,500 rpm
Selector lever: Suitable position 4l
VHCL SPEED SE: More than 70 km/h (43 MPH)
During this test, P0130 may be displayed on
CONSULT screen. MIA

7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-334.

OR B

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed e
loop control. During this check, a 1st trip DTC might not be

confirmed.
@ 1) Start engine and warm it up to normal operating tem- E
perature.
2) Set voltmeter probes between ECM terminal @ (sen-
sor signal) and @9 (engine ground). _ EE
3) Check the following with engine speed heid at 2,000
rpm constant under no load.
e The voltage should go above 0.7V at least once. &L
e The voitage should go below 0.21V at least once.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-334.

AT

FA

BR
ST
RS
| BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control (Cont’d)
Q DIAGNOSTIC PROCEDURE

INSPECTION START
OK

Engine ground
- (G

4

1. Turn ignition switch “ON".
2. Loosen and retighten engine ground

sCrews.
OK
i Y
Loosen and retighten front heated oxygen
sensor.
; Tightening torque:
e T N - S
Fronﬁgated“oxygerﬁ\?l?éog 40 - 50 N'm
harngss connector = (4.1 - 5.1 kg-m, 30 - 37 ft-lb)

e

OK
A 4
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair open circuit, short
7 1. Disconnact front heated oxygen sensor "1 to ground or short to power

Radiator harness connector and ECM harness in harmess or connectors.
cap connector.
P ‘ 2. Check harness continuity between ECM
/—\ / / terminal (6} and terminal (2).
A~/ SEFag0U Cantinuity should exist.

3. Check harness continuity between ECM

€ B || o © toremnal @) and

r— — Continuity should not exist.
([_Ecm__Jo]connecTan]| Qaj2 If OK, check harness for short to

46 grotund and short to power.

] S
CHECK COMPONENT NG Replace front heated oxy-

=8 -
{Front heated oxygen senscr heater). g gen sensor.

@ Refer 1o “COMPONENT INSPECTION”,
EC-178.

SEFQ735)

OK

¥
CHECK COMPONENT NG Replace front heated oxy-

(Front heated oxygen sensor). | gen sensor.

Refer to “COMPONENT INSPECTION”,
EC-178.

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

OK

h 4
INSPECTION END

490 EC-334



TROUBLE DIAGNOSIS FOR DTC P1320

Rotor head Ignition Signal

Sealed

5, cover COMPONENT DESCRIPTION

; Ignition coil & power transistor

The ignition coil is built into distributor. The ignition signal from
the ECM is sent to the power transistor. The power transistor

g i switches on and off the ignition coil primary circuit. As the pri-
Bt mary circuit is turned on and off, the proper high voltage is

Photo dfad [ ; . . . S
oo dede o lgnition coll induced in the coil secondary circuit.
;"r"a‘:Sg:(‘;"r” serozey| 1NE distributor is not repairable and must be replaced as an
assembly except for the distributor cap and rotor head.
NOTE:

The rotor screw which secures distributor rotor head to the
distributor shaft must be torqued properly.
@ 3.3 - 3.9 N'm (0.34 - 0.40 kg-m, 29.5 - 34.7 in-lb)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATION
IGNITION SwW ® |gnition switch: ON — OFF — ON ON — OFF — ON
Idle Approx. 12° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @) (ECCS ground).

TER-
WIRE DATA
M|l|’\c')AL COLOR iTEM CONDITION (DC Voltage)
0.3- 0.5V
(v

[Engine is running. | {Warm-up condition)

Idle speed

SEF186T

1 w/B Ignition signal

[Engine is running.j

Engine speed is 2,000 rpm

SEF187T

EC-335

MA
&
LG
2
FE
&L
T
AT
=8

RA&

DX
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

TER-
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DC Voltage)
[Engine is running.| (Warm-up condition)
Idle speed
2 OR/B | Ignition check

IEngine is running. |

Engine speed is 2,000 rpm.

T SEF1saT

ON BOARD DIAGNOSIS LOGIC

Diagnostic :
Trouble Malfunction is detected when ... Ch?ck Items
Code No. (Possible Cause)
P1320 ® The ignition signal in the primary circuit is not sent to | ® Harness or connectors
0201 ECM during engine cranking or running. (The ignition primary circuit is open or shorted.)
® Power transistor unit,
@ Resistor
® Camshaft position sensor
® Camshaft position sensor circuit
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR  ¥r NO FAIL D PROCEDURE
CMPS-RPM(REF) 700rpm NOTE:
e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE"” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
e If both DTC P0340 (0101) and P1320 (0201) are
: displayed, perform TROUBLE DIAGNOSIS FOR DTC
l RECORD | P0340 first. Refer to EC-249.
SEF150P 1) Tum ignition switch “ON”,

® J

Select “DATA MONITOR” mode with CONSULT.

3) Start engine. (If engine does not run, turn ignition
switch to “START?” for at least 5 seconds.)

4) If 1st trip DTC is detected, go to “DIAGNQOSTIC
PROCEDURE”, EC-339.

,
® )

OR

Turn ignition switch “ON”.
Start engine. (If engine does not run, turn ignition

switch to “START” for at least 5 seconds.)
3) Select MODE 7 with GST.

EC-336



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-339.
OR @
@ 1) Turn ignition switch “ON". -
2) Start engine. (If engine does not run, turn ignition
switch to "START” for at least 5 seconds.) RA
3) Turn ignition switch “OFF” and wait at least 5
seconds, then turn “ON”.
4) Perform “Diagnostic Test Mode II” (Self-diagnostic. N
results) with ECM.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-339. e

CL

MY

AT

FA

EC-337 493
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TROUBLE DIAGNOSIS FOR DTC P1320

BATTERY
|

g=

1
WA Refer to *EL-POWER".

=1
g Jgm
OFF T
ON

\,
ACC

Ignition Signal (Cont’d)

EC-IGN/SG-01

W : Detectable line for DTC
e - Non-detectable fine for DTC

Lit ] | B/R
B/R ||
L B
BR B B/R —] CONDENSER
i
BW
T POWER DISTRIBUTOR
IGNITION TRANSISTOR :
COIL

9%—%{: WA E}m@,_._

RESISTOR

1

SPARK = [l . B B E
PLUG ECM
IGNCK 1GN | E00s ®
= = = = CONTROL -8
MODULE) = =
Refer 1o last page (Foldout page).
1]2]314] sKA6]7 89 ]i0](@se) B|il [sT|¢Exa M), Es)
gl se 7] w Riag{i2] o
I
1 wZd <] 1 [52]
ICEEMED@® (@D |
GY
1

GY

101]102[103] [104]105
107[108[109] [110f111

EC-338

AEG375A



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

v

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

Yes

ABS actuator

— @ (Go to next page.)

AEC700

®

(Go to next page.)

EC-339

A — No
Steering gear and > ‘SE“\p'
\ linkage m& y
NPT T ooul [ cHECK PowER supPLY. NG I Gheck the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Disconnect ignition coil haress con- €69,
= P— nector. ® Harness connectors
' ié} 3. Turn ignition switch “ON". .
- T.5. 4. Check voltage between terminal {T)and ® Harness for open or
718) ground with CONSULT or tester. short between ignition
Voltage: Battery voltage coil and ignitton switch
If NG, repair harness or
OK connectors.
@ & B
By l NG
@ﬁ@ CHECK GROUND CIRCUIT. »| Repair harness or connec-
= 1. Turn ignition switch “OFF”. tors.
AEcegs| | 2. Disconnect power transistor harness
connector.
E 3. Check harness continuity between ter-
O ST minal {2)and engine ground.
% iéj] Continuity should exist.
- If OK, check hamess for short to
Gﬁ:D ground and shor t¢ power.
OK
‘ < :
CHECK INPUT SIGNAL CIRCUIT, NGV Repair hamess or connec-
t 1. Disconnect ECM harness connector. tors.
i J 1 2. Check harness continuity between ECM
' - terminal (1)and power transistor termi-
nal ;
AECE99 Continuity should exist.
If OK, check harness for short to
DISSONRECT i DISGONKECT ground and short to power.
MEe [ P
[[_Ecm [o|CoNNECTOR]| Cﬂ% 3 ¥ NG —
: f CHECK COMPONENTS »| Replace malfunctioning
{Ignition coil, power transistor). componeni(s).
Refer to “COMPONENT INSPECTION”,
EC-340, EC-341.
VLOK

EM

LC

FEE

GL

M

8T

RE
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

D
HE @ A€ o
A

T8 i CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-

1. Stop engine. "] tors.

2. Disconnect ignition coil harness con-
nector.

@ 3. Strip tape covering resistor and con-
denser.

. Disconnect resistor harness connector.

. Disconnect ECM harness connector.

6. Check harness continuity between igni-

D tion coil terminal and resistor termi-

W Eﬁ‘:\; @ gl nal (1), resistor terminal (2)and ECM
S, 1.5. E‘ terminal (2).
m HE Continuity should exist.

If OK, check hamess for short to

2

N

SEF333U

15

ground and short to power.

OK
[&] r
CHECK COMPONENTS NG

(Resistor).
SEF334U] | Refer to “COMPONENT INSPECTION”

on next page.

Replace resistor.

A d

OK

h 4

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

¥
INSPECTION END

COMPONENT INSPECTION

Ignition coil
1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal Resistance [at 20°C {68°F)]
@- (Primary coil) Approximately 10
@- @(Secondary coil) Approximately 10.0 k{}

For checking secondary coil, remove distributor cap and
measure resistance between coil tower metal tip (®and ter-
minal @.

If NG, replace distributor assembly as a unit.

AECT785A

496 EC-340



TROUBLE DIAGNOSIS FOR DTC P1320

SEF511U

SEF1805

ignition Signal (Cont’d)
Power transistor

1. Disconnect camshaft position sensor & power transistor
harness connector and ignition coil harness connector.
2. Check power transistor resistance between terminals (2)and

®.

Terminals Resistance Resuit
Except 00 QK
and (8)
@ . 0} NG

If NG, replace distributor assemb'ly.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals Mand (.
Resistance: Approximately 2.2 k{} [at 25°C (77°F)]
if NG, replace resistor.

EC-341
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TROUBLE

DIAGNOSIS FOR DTC P1336

Care

Lol
Permanent magnet

SEF956N

{ [ s - AN

Front heated oxygen
senscr harness connector

Crankshaft position
sensor {OBD)
’ p—y T

Front ———" " SEF512U

ECM TERMINALS AND REFEREN

Crankshaft Position Sensor (CKPS) (OBD)
(COG) |

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the trans-
mission housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to

change.
Due to the changing magnetic field, the voltage from the sen-

sor changes. :
The ECM receives the voltage signal and detects the fluctuation

of the engine revolution.
This sensor is not directly used to control the engine system.

It is used only for the on board diagnosis.

CE VALUE

Specification data are reference values and are measured between each terminal and @ {(ECM ground).

TER-
WIRE DATA
M|\I]|\(‘)AL COLOR ITEM CONDITION (DC Voltage)
|TEngine is running. | (Warm-up condition)
50 B Sensors’ ground Approximately OV
Idle speed
Approximately 0V
V)
[Engine is running.] (Warm-up condition) ;
Idle speed 0y
53 BR Crankshaft position sensor
(OBD) Approximately 0V
(V)
4 . .
|Engine is running. | 2}
0 -
Engine speed is 2,000 rpm

498
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TROUBLE DIAGNOSIS FOR DTC P1336

ON BOARD DIAGNOSIS LOGIC

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

Diagnostic Check ltems
Trouble Code Malfunction is detected when .... i
No. (Possible Cause)
P1336 ® A chipping of the flywheel or drive plate gear tooth ® Harness or connectors
0905 {coqg) is detected by the ECM. ® Crankshaft position sensor (OBD)
® Drive plate/Flywheel

CMPS*RPM{REF) 700rpm

& MONITOR % NO FAIL D

RECORD.

SEF190P

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE '

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
PURE” has heen previously conducted, always turn igni-
tion switch “OFF’’ and wait at least 5 seconds before con-

ducting the next test.

® "

Turn ignition switch “ON” and select “DATA
MONITOR” mode with CONSULT.

2) Start engine and run it for at least 2 minutes at idle
speed.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-345.
OR
£ 1) Start engine and run it for at least 2 minutes at idle
speed.
2) Select "MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-345.
OR
1) Start engine and run it for at least 2 minutes at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”. '
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
4) I 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-345.

EC-343
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

y
(COG) (Cont'd)
CRANKSHAFT
POSITION
SENSOR {OBD}
E2
L_L—;—I_I I_Ei:l_' s : Detectable line for DTC
BR BR = : Non-detectable line for DTC
(&> wWith AT
/J e ~
A A
r - I :
1 . ]
] |
] ]
1 |
1 |
1 1
1 1
1 1
i 1
1 I
1 1
i 4 I
I I
1 1
] 1
| I
I ]
1 i
1 : t
1 |
T [T I
| e .
v ® .
\‘. ’4
______ B/R
| —
Om s (A ——
™
i
I_B.H_I B — .
[52] =3l & B B I_-_I
RGC/S GNDA ECM (ECCS ® _I [35]
CONTROL GND TOM
MODULE) L. = SENS ggﬁygggssnow
MODULE)
G
GY
HHBIBEHEEELRIE @ P, 2] S ) ) A A
5|57 18| [eli7|relelzolziz2 36| 371 38[30]40]41]42]43]a4]45] a6]47 [ 48
— ] 1
101]t02|108] [104}105]1 06 223 38 [56] o
b =l
107
arto8[ioe} [1rofi1[772 EBBEE [ ? s

1131114]115| [116]117]118 3413536137

AEC354A
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

L]
‘ I Y (COG) (Cont'd)
Front heated oxygen
SENsOr harness cohnector DlAGNOSTIC PROCEDUHE
INSPECTION START
r
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
Crankshaft position SCrews,
{} sehsor {OBD)
Front ——~—~""""""" """ sepsiau
y
CHECK INPUT SIGNAL CIRCUIT. NG| Repair harness or connec-
= DISCONNECT DISCONNECT 1. Disconnect crankshaft position sensor tors.
E@ W ié} {OBD) and ECM harness connectors,
1.S. H.5. 2. Check continuity between ECM terminal
and terminal .
|| ECM °|CONNEGTOFI” Continuity should exist.
(ﬁ-}) 53 If OK, check harness for short tc
ground and short to power.
OK
B v
CHECK GROUND CIRCUIT. NG}_ Check the following.
AEC740) | 1. Reconnect ECM harness connectors. ® Harness for open or
2. Check harness continuity between ter- short between crankshaft
E DISEONYEST Py minal and engine ground. pasition sensor {OBD)
Eéj] Cﬁ@ Continuity should exist. and ECM
T.8. If OK, check harness for short to ® Harness for open or
2 ground and short o power. short between crankshaft
position sensor (OBD)
OK and TCM
¥ If NG, repair open circuit or
I Loosen and retighten the fixing bolt of the short to ground or short to
crankshaft position sensor (OBD). Then power in harness or con-
retest. nectors.
= ! Trouble is not fixed.
AECTAT | GHECK GOMPONENT NG | Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD).
Refer to “COMPONENT INSPECTION”
on next page.
| CK
4
Perform “TROUBLE DIiAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.
Trouble is not fixed.
h 4
NG

Visually check for chipping flywheel or
drive plate gear tooth {cog).

h 4

Replace the flywheel or
drive plate.

OK
v

INSPECTION END

EC-345
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF960N

TR

SEF151P

Crankshatft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

Rl SN

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 432 - 5280
[at 25°C (77°F)]

EC-346



TROUBLE DIAGNOSIS FOR DTC P1400

To intake
air flow

SEF318U

EGRC-Solenoid Valve
COMPONENT DESCRIPTION

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the
solenoid valve is energized. The vacuum signal passes through
the solenoid valve. The signal then reaches the EGR valve.

When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the throttle body to the EGR valve.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up Idle OFF
® Ajr conditioner switch: “OFF”
EGRC S0LV ® Shift lever: “N” Engine speed: Revving from 1,500 ON

® No-load

to 4,000 rpm quickly

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @3 (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
|Engine is running. | {(Warm-up condition) BATTERY VOLTAGE
Idle speed (11 - 14v)
103 P EGRC-solenoid valve
r Engine is running.J {(Warm-up condition)
]'_ 0-07V
Revving engine from idle to 3,000 rpm quickly
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Check ltems
No {Possible Cause)
P1400 ® The improper voltage signal is sent to EGM through | ® Hamess or connectors
1005 EGRC-solenoid valve. {The EGRC-solenoid valve circuit is open or shorted.}
® EGRC-solenoid valve

EC-347
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TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-soienoid v‘al\@

i

u

A

\
EGR valve

COOLAN TEMF/S

¥ MONITOR ¥ NO FAIL

30°C

RECORD

SEF002P

EGRC-Solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF”’ and wait at least 5 seconds before con-

ducting the next test.

B 2

3)

Turn ignition switch “ON”. .
Select “DATA MONITOR"” mode with CONSULT and
wait at least 5 seconds.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-350.

OR

G
2)
3)

Turn ignition switch “ON” and wait at least 5 sec-
onds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-350.

OR

1) Turn ignition switch “ON” and wait at least 5 sec-

onds.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)” with ECM.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-350.

EC-348



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

@l
IGNITION SWITCH| |
ON or START (A
FUSE |Referto “EL-POWER",
BLOCK
g (J/B) mmmm : Datectabls line for DTC EM
: m— : Non-detectable ine for DTC
I
[1ES]
Le
i
g @ EC
-
=
R
FE
EGRC-SOLENOID
VALVE
B
M
AT
Fl
13 ECM (ECCS
EGR CONTROL FA
MODULE)
BR
8T
RS
BT
TK[2K[BK]EEJAK]GK[6K] Kl AEBRECE 7Is|9]10 D) MA
ek oK rokh 1Khakhad axitakhe = 12 ]13 14 {15 [1 [17 [ 18 W o
I | .
101[102]0a| [ro4ros]ros] __ 112731 [2] ol [l [ [FafEass] [s) = EL
o7l ioafroe] [rrofafrrz| LLelzlele] fio O afesTocier]2s)] [4o]as] [a4lasleelclzelol60
[1]r2[13l14]  T7g] 20}0[31]32J88]  Tyg[50]  Ja7]4s]e2]es]sales) W | 4TRSS
113{1141115] [116j117]118 F6[17]18] 34]35 3637 J51]52] |es]ev]6Bles) IBX
AEC345A
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TROUBLE DIAGNOSIS FOR DTC P1400

\\\\s\//\

QISCON NEGT

[

AEC186A

DISCONNEST

mscuwnacT
T S

ECM

EGECONNECTORH

uL

e

-—

&

AEC1874

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT
(EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”

on hext page.
l oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

'

INSPECTION END

EC-350

l |

]ﬁscx POWEFR SUPPLY. NG | Check the following.

1. Turn ignition switch "OFF”. "1 ® Harness connectors

2. Disconnact EGRC-solenoid valve har- €20, @sd
ness connector. .® 10A fuse

3. Turn ignition switch “"ON". ® Harness for open or short

4. Check voltage between terminal @ and between EGRC-solenoid
ground with CONSULT or tester. valve and fuse
Voltage: Battety voltage If NG, repair harness or

l OK connectors.

B

CHECK OUTPUT SIGNAL CIRCUIT. NG [ Check the following.

1. Tum ignition switch “OFF". | ® Harness for open or shert

2. Disconnect ECM harmess connector. between EGRC-solenoid

3. Check hamess continuity between ECM valve and EGM
terminal and terminal (2. It NG, repair open circuit or
Continuity shouid exist. short fo ground or short to
If OK, check harness for short to ground power in harness or con-
and short to power. ‘| hectors.

LOK
NG | Replace EGRC-solencid

valve.




TROUBLE DIAGNOSIS FOR DTC P1400
EGRC-Solenoid Valve (Cont’d)

COMPONENT INSPECTION
merees® 0O | EGRC-solenoid valve @l
EGRC 50UV ON . . 2
EGR) FLow Check air passage continuity.
vl Perform “EGRC SOLENOQID VALVE” in “ACTIVE TEST”
mode. _ A
{—— ' " Air passage- Air passage
N ’
e EGRC s(cz)T_nEckltginD VALVE continLity continuity M
between @ and between @ and ©
SEF193W ON Yes No
OFF | No Yes LG
® >
: Air passage Air passage
Condition continuity continuity - FE
hetween @ and between @ and ©
12V direct current supply '
between terminals @ and Yes No GL
AEC19 No supply No o Yes T

If NG or operation takes more than 1 second, replace EGRC-
solenoid valve.

AT

P4

ST
RS
BT

A
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TROUBLE DIAGNOSIS FOR DTC P1401

Gasket

Sensaor element

Tightening nut

Connector

SEF589K]

10,000

1,000

100

Resistance k()

10

<Reference data>

EGR Temperature Sensor

COMPONENT DESCRIPTION

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passage way changes.
The EGR temperature sensor is a thermistor that modifies a
voltage signal sent from the ECM. This modified signal then
returns to the ECM as an input signal. As the temperature
increases, EGR temperature sensor resistance decreases. This
sensor is not used to control the engine system.

It is used only for the on board diagnosis.

EGR ternperature
GC (OF)

Voltage*
v

Resistance
MO

0 (32)

4.61

0.68-1.11

50 (122)

2.53

0.09-012

100 (212)

0.87

0.017 - 0.024

When EGR system is operating.
Voltage: ¢ - 1.5V

—_—

1 L
) 50
(32) (122)

Temparature

100 150
(212)  (302)

200
(392)

-] o
C R SEF320U

ON BOARD DIAGNOSIS LOGIC

*: These data are reference values and are measure:
€2 (EGR temperature sensor) and ECM terminal 33 (ECM ground).

etween ECM terminal

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possibie Cause)
P1401 A} An excessively low voltage from the EGR tem- | ® Harness or connectors
0305 perature sensor is sent to ECM even when (The EGR temperature sensor circuit is shorted.)

engine coolant temperature is low.

B) An excessively high voltage from the EGR
temperature sensor is sent to ECM even when
engine coolant temperature is high.

EGR temperature sensor
Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

Harness or connectors

(The EGR temperature sensor circuit is open.)
EGR temperature sensor

Maifunction of EGR function, EGRC-BPT valve or
EGRC-solenaid valve

EC-352



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

% MONITOR v NO FAIL O PROCEDURE
CMPS*RPM{REF) 700rpm Perform “Procedure for malfunction A” first. If DTC cannot be &l
COOLAN TEMF/S 20°C confirmed, perform “Procedure for malfunction B”.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- M4
DURE” has been previously conducted, always turn igni-
tion switch “OFF”’ and wait at least 5 seconds before con-

ducting the next test. Elif

sersasu|  Procedure for malfunction A

1) Turn ignition switch “ON". LG
% MONTOR % NOFAL L] 2) Select “DATA MONITOR” mode with CONSULT.
3) Verify that engine coolant temperature is less than
CMPS=RPM(REF) 1500rpm 40°C (104°F).
COOLAN TEMP/S 85°C : ;
VHOL SPEED SEN i If the engine _coolant temperature is above the range,
THRTL POS SEN 1.68V cool the engine down. EE
B/FUEL SCHOL 1 Omsac 4) Start engine and let it idle for at least 8 seconds.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-356. r
1) Tumn ignition switch “ON”.
seray) ({5 2) Select “MODE 1” with GST. W

3) Verify that engine coolant temperature is less than
40°C (104°F).

If the engine coolant temperature is above the range, AT

cool the engine down. "

4) Start engine and let it idle for at least 8 seconds.

5) Select “MODE 7” with GST. B

8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-356.

OR _ RA&
1) Turn ignition switch “ON".

2) Verify that voltage between ECM terminal &) (engine
coolant temperature) is more than 2.7V. BB

If the voltage is below the range, cool the engine

down.

3) Start engine and let it idle for at least 8 seconds. &T

4) Turn ignition switch “OFF” and wait at ieast 5 sec-
onds.

5) Turn ignition switch “ON” and perform “Diagnostic [RS
Test Mode (Self-diagnostic results)” with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-356. BT
Procedure for malfunction B
CAUTION: RI&
Always drive vehicle at a safe speed.
TESTING CONDITION: -
Always perform the test at a temperature of ~10°C (14°F) or EL
higher.
1) Start engine and warm it up to normal operating tem- 5
perature.

2) Run engine at idle for at least 2 minutes.

3} Confirm that EGR valve is not lifting.
If the check result is NG, go to “TROUBLE DIAG-
NOSES FOR DTC P0400, P0402 and P1402”. (See
pages EC-256, 265 and 358.)
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TROUBLE

DIAGNOSIS FOR DTC P1401

Lift up the
EGR vafve
by hand.

SEF360Q

—

€ W
IE

loconnecTor]|
82

ECM

ﬂ
® o

SEF391R

EGR Temperature Sensor (Cont’d)

4)
5)

6)

7)
8)

9)

Select “DATA MONITOR” mode with CONSULT.
Read “EGR TEMP SEN” at about 1,500 rpm while
holding the EGR valve in full open position by hand.
Volitage should decrease to less than 1.0V.

If the check result is NG, go to "DIAGNOSTIC
PROCEDURE", EC-356.

If the check result is OK, go to following step.

Turn ignition switch “OFF” and wait at least 5 sec-
onds.

Turn ignition switch "ON".

Check the output voltage of “THRTL POS SEN” at
closed throttle position and note if.

Start engine. '

10) Maintain the following conditions for at least 5 con-

secutive seconds.
CMPS-RPM (REF): 1,600 - 2,400 rpm (A/T)
1,800 - 2,800 rpm (M/T)
VHCL SPEED SE: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.8 - 3.4 ms (AT)
2.1 - 2.6 ms (M)
THRTL POS SEN: X - (X + 0.45) V
X = Voltage value measured at
step 7)
Selector lever: Suitable position

1) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-356.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR
temperature sensor. During this check, a 1st trip DTC might not
be confirmed.

Procedure for malfunction B

® "

2)
3)

4)

5}

Start engine and warm it up to normal operating tem-
perature,

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSIS FOR DTC P1402 (See page
EC-358).

Check voltage between ECM terminal &) and ground
at about 1,500 rpm with EGR valve lifted up to the full
position by hand.

Voltage should decrease to less than 1.0V.

If step 4 is OK, perform TROUBLE DIAGNOSIS FOR
DTC P0400 and P1400 (See pages EC-256 and
347).

If step 4 is NG, go to “DIAGNOSTIC PROCEDURE",
EC-356.

EC-354



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

&l
mm : Detectable fine for DTC
we : Non-detectable line for DTC A
A - with AT
EM
EGR LG
EWWD TEMPERATURE
SENSOR

LY

GL

AT
{AD
FA
LY B
[e2] s [55] TCM
“—|ECM (ECG
EGRTS GND-A | BT S0 [rransmission RA
MODULE) CONTROL
MODULE)
F29
BR
8T
B
BT
(2
GY = "
ITHEHDIBEEEBERE |§| D P ) P
AaERIGEEERER 36]37] 383020041
2L

101[102{103] |104]105]106
107]108]108¢ |[110]111]112
113)114]118f 116]117]118

E 5w
61
€D . IBX

AEC346A
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TROUBLE DIAGNOSIS FOR DTC P1401

EGRC-BPT valve

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK POWER SUPPLY.

1. Disconnect EGR temperalure sensor
harness connector.

2. Turn ignition switch “ON”.

3. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V

NG

h 4

lOK

Repair harness or connec-
tors.

CHECK GROUND CIRCUIT.

1. Tumn ignition switch “OFF”.

2. Check harness continuity between termi-
nal and engine ground.
Continuity should exist.
If OK, check harness for shart to ground
and short to power.

NG

Y

OK

Check the following.

® Hamess for open or short
between ECM and EGR
temperature sensor

® Harness for open or short
between TCM and EGR
temperature sensor

It NG, repair cpen circuit or

short to ground or short to

power in harness or con-

nector.

SEF513U
& DISCONNECT
T.8.
D)
|
® e
®o !
| =
AEC720
E DISCONNECT

.||___

CHECK COMPONENT
(EGR temperature sensor).
Refer to "COMPONENT INSPECTION" on

NG

next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

v

AEC721

INSPECTION END

EC-356

Y

Replace EGR temperature
sensor.




TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor {(Cont’d)

COMPONENT INSPECTION

@D EGR temperature sensor
: . @Gl
Check resistance change and resistance value.

<Reference data> MA
EGR temperature Voltage ‘Resistance
) °C (°F) v M0
, 0 (32) 461 0.68 - 1.11 EM
== 50 (122) 253 0.09 - 0.12
SEFG43Q 100 (212) 0.87 0.017 - 0.024 e

If NG, replace EGR temperature sensor.

10,000 r
:

1,000 FE

eL

(g

Resistance kQ
a8

10 | AT

FA

1 L 1 1 ]
U] 50 100 150 200 i
(32) (122) (212) (302) (392) m

Temparature °C {°F} SEF120U
BR
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)

SYSTEM DESCRIPTION

Camshalt position sensor Engine speed

Mass air flow sensor Amount of intake air

Engine coolant temperature sensor

Engine cooclant temperature

EGRC-
solenoid

hd

ECM

h 4

Ignition switch Start signal

valve

Throttle position sensor Throttle position

This system cuts and controls vacuum applied to
the EGR valve to suit engine operating condi-
tions. This cut-and-control operation is accom-
plished through the ECM and the EGRC-solenoid
valve. When the ECM detects any of the follow-
ing conditions, it cuts the current for the solenoid
valve. This causes the port vacuum to be dis-
charged into the atmosphere. The EGR valve
remains closed.

Y

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

Low ambient temperature

EGR and vacuum

EGRC-sotenoid valve

lgnition switch (power supply)

ECM ﬂ
EGR temperature senscr

EGRC-BPT
valve

Collestor Throttle
body

SEF317U

. SEF783K

514 EC-358

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve.



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

EGRC-solenoid valve

_ The EGRC-solenoid valve reéponds to signals from the ECM.
Tointaks | When the ECM sends an ON (ground) signal, the coil in the |
air fiow . . . .

» solenoid valve is energized. The vacuum signai passes through
- the solenoid valve. The signal then reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move  [il4
to cut the vacuum signal from the intake manifold to the EGR

To EGR
valve
Vacuum *
signal

valve,
El
SEF318U
ON BOARD DIAGNOSIS LOGIC &
EGR temperature It EGR temperature sensor detects EGR flow under the condi-
sensor tion that does not call for EGR, a high-flow malfunction is diag-
GR nosed.
temperature NOTE:

Diagnosis for this DTC will end when engine coolant tem- [FE
perature is approx. 50-60°C (120-140°F). Ignition switch
must be turned “ON” (engine running) with engine coolant

ECM | temperature below 40°C (104°F) when starting DTC confir- CL
mation procedure.
SEFG73P
T
Diagnostic Trouble o Check Items
Code No. Malfunction is detected when ... (Possible Cause) _
P1402 ® EGR flow is detected under conditions that do not | ® EGRC-solenoid vake A
0514 call for EGR. ® EGR valve leaking or stuck open
® EGR temperature sensor
® EGRC-BPT valve EA
RA&
BR
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥r MONITOR ¥ NOFAIL [_] PROCEDURE
COOLAN TEMP/S 30°C NOTE: 8T
EGR TEMP SEN 4.2V If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni- -

tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION: BT
e Always perform the test at a temperature of -10°C

' RECORD LEFW (14°F) or higher.
S Engine coolant temperature and EGR temperature must .5
be verified in “DATA MONITOR” mode with CONSULT
M EGR SYSTEM P1402l [] before starting DTC WORK SUPPORT test. If it is out of
OUT OF CONDITION range below, the test cannot be conducted. EL
mmemmo=== MONITOR ===zsz=ns COOLAN TEMP/S: -10 to 40°C (14 to 104°F)
%T:S'RPM(HEF) _6,.;;”_ _____ EGR TEMP SEN: Less than 4.8V -
TL POS SEN 0.56V If the values are out of the ranges indicated above, park [0
BFUEL SCHDL 0.0msec the vehicle in a cool place ar?d allow the engine tem-
perature to stabilize. Do not attempt to reduce the cool-
ant or EGR temperature with a fan or means other than
ambient air. Doing so may produce an inaccurate diag-
SEF245Y/ nostic resuit.

EC-359 515
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TROUBLE DIAGNOSIS FOR DTC P1402

B EGR SYSTEM P14020 [

CMPS.RPM(REF) 987rpm
THRTL POS SEN 0.56V
B/FUEL SCHDL 1.1msec

SEF246Y

B EGR SYSTEM P1ao2 Bl [
COMPLETED

SELF-DIAG RESULTS |
SEF897U

EGRC-BPT valve )
Sy EGR valve

C e ) l

O LRGERCR

)" ;EIG/H temperature sen%sgr\?\\
SRR NN /\’%

Front

e

EVAP service port

-~

)

SEF513U

CONNECT

= '@
[[__Ecm Jo[connECTOR| e
51 g2

@ @
o)

SEF3480

EGR Function (Open) {Cont’d)

1) Turn ignition switch OFF and wait at least 5 seconds.
Then turn ignition switch “ON”.

2) Select “EGR SYSTEM P1402” of “EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.

3) Follow the instruction of CONSULT.

4) Start engine and let it idle until “TESTING” on CON-
SULT screen is tumed to “COMPLETED”. (It will take
70 seconds or more.)

If “TESTING” is not displayed after 5 minutes, turn

ignition “OFF” and cool the engine coolant tempera-

ture to the range of -10 to 40°C (14 to 104°F). Retry

from step 1).

5) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE", EC-362.

OR

1) Turn ignition switch “ON” and select “MODE 1” with
GST.

2) Check that engine coolant temperature is within the
range of —10 to 40°C (14 to 104°F).

3) Check that voltage between ECM terminal & (EGR
temperature) and ground is less than 4.8V.

4) Start engine and let it idle for at least 70 seconds.

5) Stop engine.

Perform from step 1) to 4).

Select “"MODE 3” with GST. -

ff DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-362.

OR

o~
St et S

NO
TOOLS,

Turn ignition switch “ON".
Check the following voltages.
ECM terminal G} (engine coolant temperature)
and ground:
2.7 - 4.4V
ECM terminal @ (EGR temperature) and ground:
Less than 4.8V
3) Start engine and let it idle for at least 70 seconds.
4) Turn ignition switch “"OFF”, wait at least 5 seconds
and then turn “ON".
5} Perform “Diagnostic Test Mode il (Self-diagnostic
results)” with ECM.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-362.
When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice
as much as when using CONSULT or ECM (Diagnostic
Test Mode ll) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using
CONSULT or ECM (Diagnostic Test Mode Il} is recom-
mended.

N —
St o™

EC-360



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

&l
IGNITION SWITCH 7]
ON or START e : Detectable line for DTC [\fﬂﬂ
— : Non-detectable line for DTC e
FUSE | Referto "EL-POWER". L
10a |BLOCK CAD 1 with AT
(J/B)
| i
1 ES] - '
i‘ LG
R
e
R
|
R
[ EGRC cL
: EGR
g|sgree
I—@j SENSOR
N2, T
1 2
= [
LY B
AT
A,
—- —
} O €
P Ly B B BR
103 Iﬁ“ E ECM (ECCS 20 TCM
EGR EGRTS GND-A [ CONTROL SN, (TRANSMISSION §T
ik R
Fa0
ES
BT
1K [2K|3K| == 4K 5K 6K{7K 1]2]3]4]sK)6]7]8]¢e 10 =
e e "éi:) 1132 [13]14 |15 |16 [17 | 15 @ (FéE
py
i—l } A
AR EEEEIRE P 2] = ] e e T = o]
516]718] [16]17118]19] 20|21l 22 R 5 2 B ) X R R T 6 ) e
- W Eﬂ:
1 L
101[102]103] [r104]t0s]ice
107]108f108] fo]s1efire O W ID¢
11afrrafrrs] [1ie[r17]r1e WV H.S.
AEC347A
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TROUBLE DIAGNOSIS FOR DTC P1402

=
Split

Clogging

=
R Improper connection

E]

SEF109L

BEGRC sCLV CIRCUT
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[ nvex NGO [ YES |

MEF857D

[

B ACTIVETEST R

EGRC SOL/V
(EGR)

732rpm

__________ MONITOR
CMPS=RPM (REF)

Y [oN/OFF][ OFF ]
SEF319U
IL_Ec

CONNECTGH”

Sl

M

8

Suitable jumper
wire

= SEF491V

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK VACUUM HOSE. NG, Repair or replace vacuum
Check vacuum hose for clogging, cracks hose.
or improper connection.
CK
E v o
CHECK COMPONENT »| Check the following.
{EGRG-solenoid valve). ®Harness connectors
= 1. Turn ignition switch “"ON’. @ .
2. Perform “"EGRC SOL/V CIR- ®10A fus
CU:jT In hFéJCr)\JI\?STLIJ?_'?I TEST ®Harness for open of short
mode wii ouL. between fuse black and
Note: If this function test mode EGRG-solenoid vatve
is not available, use Py
“ACTIVE TEST” mode. Harness fof open or short
— OR — P EGRC-solenoid valve
1. Turn ignition switch “ON™. If NG, repair open circuit or
2. Turn EGRC-solenoid valve “ON short to power in harness
and “OFF" in "ACTIVE TEST” or connectors.
mode with CONSULT and check
operating sound.
0O
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness con-
nector.
3. Turn ignition switch “ON”.
4. Connect a suitable jumper_wire
between ECM terminal
and sngine ground.
5. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting the jumper
wire.
+ OK
NG -
CHECK COMPONENT » Replace EGRC-solenoid
(EGRC-solenoid valve). valve.
Refer to “COMPONENT INSPECTION"
on next page.
‘L OK
NG
CHECK COMPONENT »| Replace EGR valve.
(EGR valve).
Refer to “COMPONENT INSPECTION”
on the next page.
J, OK
NG

CHECK COMPONENT

(EGRC-BPT valve).

Refer to “COMPONENT INSPECTION"
on EC-364.

¢0K

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

'

Check resistance of EGR temperature
sSensor.
Refer to the next page.

v

INSPECTION END

EC-362

h 4

Replace EGRC-BPT valve.




TROUBLE DIAGNOSIS FOR DTC P1402

EGR valve

MEF137D

WacrveTesTE [

EGRC SOLV ON
(EGR} FLOW

EGR Function (Open) (Cont’d)
COMPONENT INSPECTION

EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum
pump.

EGR valve spring should lift. A

e Check for sticking
if NG, repair or replace EGR valve.

EGRC-solenoid valve

Check air passage continuity.
Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST”
mode.

==mm== MONITOR
CMPS*RPM (REF) Orpry

DY [oN/OFF][ OFF |

SEF193W,

BATTERY

AECO19

onditon oninuty “contoty E
EGRC SOLENOID VALVE between @ and between @ and @
ON Yes No CL
OFF No Yes
@ " .
i i AT
Air passage Air passage
Condition continuity continuity
belween @ and between @ and ©
12V direct current supply FA
between terminals @ and Yes No
No supply No Yes RA
If NG or operation takes more than 1 second, replace EGRC-
solenoid valve. BR
ST
BS
BT
HA&
EL
)4

EC-363 519



520

TROUBLE DIAGNOSIS FOR DTC P1402

SEF643Q

10,000

1,000 |

100

Resistance k{}

10 -

—

1 s .
] 50 100
(32) (122) (212)

Temperature

150
(302)

e} (oF)

200
(382)

SEF320U

SEFQ83P

EGR Function (Open) (Cont’d)
EGR temperature sensor
Check resistance change and resistance value.

<Reference data>

EGR temperature Voltage Resistance
°C(°F) v M
0 (32) 4.61 0.68-1.1
50 (122) 253 0.09 - 0.12
100 (212) 0.87 0.017 - 0.024

If NG, replace EGR temperature sensor.

EGRC-BPT valve
1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while

applying a pressure above 0.981 kPa (100 mmH,0O, 3.94
inH,O) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

EC-364



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure)
Note: If DTC P1440 is displayed with P1448, perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
(See EC-368.)
A
ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of vapor pressure in the fuel tank.

The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass B
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge volume
control solenoid valve. The EVAP control system pressure sensor can now monitor the pressure inside L6

the fuel tank.
If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP

canister purge volume control solenoid valve.
EVAP control system pressure s m

: ensor
EVAFP sarvice port
Vacuum cut valve bypass valv EE
Refueling control valve
and refueling EVAP

vapor cut valve @L
Vacuuk EVAP

cut valve |canister

Fuel tank

EVAP canister purge MT

EVAP canister
vent control \@ volume control
valve solenoid valve SEF328U

ON BOARD DIAGNOSIS LOGIC

Diagnostic
o Check ltems A
Trouble Code Malfunction is detected when ... (Possible Cause) EA

No.

P1440 ® EVAP control system has a leak.
0213 : & EVAP control system does not operate properly.

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used BA
Fuel filler cap remains open or fails to close.

Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP

canister purge volume control solenoid valve. BR
Foreign matter caught in EVAP canister vent control

valve.

EVAP canister or fuel tank leaks

EVAP purge line {pipe and rubber tube} leaks 8T
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP controd system
pressure sensor

Loose or disconnected rubber tube RS
EVAP canister vent control vaive and the circuit

EVAP canister purge volume controlf solencid valve

Absolute pressure sensor 8T
Tank fuel temperature sensor =
MAPR/BARO switch solenoid valve

Blocked or bent rubber tube to MAP/BARO switch

solenoid valve A
O-ring of EVAP canister vent control valve is missing

or damaged.

Water separator

EVAP canister is saturated with water. EL
Refueling EVAP vapor cut valve

CAUTION:
e Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is [DX

used, the MIL may come on.
e If the fuel filler cap is not tightened properly, the MIL may come on.
¢ Use only a genuine NISSAN rubber tube as a replacement.

EC-365 . 521



522

TROUBLE DIAGNOSIS FOR DTC P1440

B EVAP SML LEAK P1440 R [ ]

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)STOP ENGINE AND TURN
IGN SW ON.

3)CLAMP EVAP HOSE
TIGHTLY. SEE SERVICE
MANUAL FOR LOCATION.

4)TOUCH START.

EXIT || START |

SEF422W

Under vehicle viel___‘\VaCUUm cut valve

PKEB LH rear ca@
U

bypass valve

i

SEF666U

M EVAP SML LEAK P1440 0 [ ]

# ok ok ok ok (K ok ok ook ok ok

END | PRINT

SEF235U

Evaporative Emission (EVAP) Control System'
(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Never use compressed air or high pressure pump.

Otherwise, EVAP system may be damaged.

¢ Do not start engine.

¢ Do not exceed 4.12 kPa (0.042 kg/cm?, 0.60 psi) of pres-
sure in EVAP system.

NOTE:

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

¢ Always remove service port adapter from service port
when applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
mmHg, 0.202 to 0.407 inHg).

¢ During the test, clamp the EVAP hose tightly as shown
at left.

e If DTC P1440 is displayed with P1448, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See

EC-395.)

1) Turmn ignition switch “OFF”.

2) Clamp EVAP hose as shown on the left.

3) Turn ignition switch “ON”.

4) Select “EVAP SML LEAK P1440” of “"EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

5) Make sure that “OK” is displayed.

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-368.
OR

NOTE:

Be sure to read the explanation of “Driving pattern” on

EC-44 before driving vehicle.

@ 1) Start engine.

2) Drive vehicle according to “Driving pattern”, EC-44.

3) Stop vehicle.

4) Select “MODE 1” with GST.

e [f SRT of EVAP system is not set yet, go to the fol-
lowing step.

e |f SRT of EVAP system is set, the result will be OK.

5) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

6) Start engine.

It is not necessary to cool engine down before driv-

ing.

7) Drive vehicle again according to the
pattern”, EC-44.

8} Stop vehicle.

9) Select “MODE 3” with GST.

e [fP1447 is displayed on the screen, go to “TROUBLE
DIAGNQOSIS FOR DTC P1447”, EC-388.

¢ [f PO440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE”, EC-279.

“Driving

EC-366



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

If P1440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE” in “TROUBLE DIAGNOSIS @]
FOR DTC P1440", EC-368.

if P0O440, P1440 and P1447 are not displayed on the
screen, go to the following step. A

10) Select “MODE 1” with GST.

If SRT of EVAP system is set, the result will be OK.
If SRT of EVAP system is not set, go to step 5). EM
OR

NOTE:

Be sure to read the explanation of “Driving pattern” on LG

EC-44 hefore driving vehicle.

It is better that the fuel level is low.
Start engine.

Drive vehicle according to “Driving pattern”, EG-44.
Stop vehicle. FE
Turn ignition switch “OFF” and wait at ieast 5 sec-
onds.

Turn ignition switch “ON” and perform “Diagnostic L
Test Mode (Seif-diagnostic results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-368. T

AT

FA

EC-367 523



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE

m INSPECTION START

>]

: ¥
CHECK FUEL FILLER CAP, NG.. If genuine NISSAN fuel
1. Check for genuine NISSAN fus! filler filler cap is not used,
cap design. replace with genuing NIS-
2. Check for air releasing sound while SAN fuel filler cap.
opening the fuel filler cap.
SEF434Q If the air releasing sound is heard, go to

If the air releasing sound is not heard,
check the following.

Was the cap tightened properly?

If Yes, check fuel filler cap vacuum
relief valve,

Refer to "EVAPORATIVE EMISSION
SYSTEM”, EC-21.

If No, open fuel filler cap, then clean
cap and filler neck thread using air
blower. Retighten until ratcheting sound
is heard.

v OK

(Go to next page.)
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TROUBLE DIAGNOQSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

B @f €

CHECK FOR EVAP LEAK. NG | Repair or replace.

® Never use compressed air or high MA
pressure pump.
® Improper installation of service port

’E Adapter for service porl

EVAP

22::'% may cause leaking,
® Do not exceed 4.12 kPa (0.042 kg/cm?, EM
0.6 psi} of pressure in the system.
Pressure pump sEpagoy| | To focate EVAP leak portion, proceed with

the following steps. e
1. Install the EVAP service port adapter LC

B EVAP SYSTEM CLOSE Hi and the pres:surle. pump_ securelglf;
APPLY PRESSURE TO EVAP 2. Turn ignition switch “ON".

SYSTEM FROM SERVICE Select “EVAP SYSTEM Ec
PORT USING HAND PUMP CLOSE” of “WORK SUP-

WITH PRESSURE GAUGE AT PORT” mode with CONSULT.
NEXT SCREEN. 3. Touch "START” and apply -

NEVER USE COMPRESSED vacuum into the EVAP line until
QILTMFQR HIGH PRESSURE the pressure indicator reaches
DO NOT START ENGINE. the middle of bar graph.
TOUCH START. 4. Using EVAP leak dgtector, el
locate the leak portion. For the

| CANCEL || START J leak detector, refer 1o instruction
SEF658U manual for more details.
Refer to “Evaporative Emission T

B Loak gotector Line Drawing”, EC-23.
OR

2. Turn ignition switch “CFF”".

3, Apply 12 volts DC to EVAP can- AT
ister vent control vailve. The
valve will close. (Continue to
apply 12 volts until the end of
test.) A

4, Apply 12 volts DC to vacuum
cut valve bypass valve. The
valve will open. (Continue to
apply 12 voits until the end of 2a
test.)

5. Pressurize the EVAP line using
pressure pump with 1.3 to 2.7
kPa (10 to 20 mmHg, 0.39 to B8
0.79 inHg).

6. Locate the leak using a leak
detector. Refer to the instruction
manual for more details about 8T
the leak detector. Refer to
“Evaporative Emission Line
Drawing”, EC-23.

o]

£,

* OK RS
EVAP canister
@, vent control

valve harness {Go to next page.) ET

connector >

EVAP canister

7 AECTTOA )
A,

EVAP control systam
pressure sensor

harness conhnectot 4 EL
Vacuum cut valve
bypass valve

-
Vacuum cut

valve
RN N

Rear stabilizer AEC780A

Battery

&
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TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

Rear left tire =7~

EVAP canister vent

CHECK COMPONENT AND CIRCUIT
(EVAP canister vent control valve, O-ring
and water separator).

Refer to “TROUBLE DIAGNOSIS FOR
DTC P0O446" for circuit, EC-292 and
“COMPONENT INSPECTION", EC-297.

Repair or replace EVAP
canister vent control vaive
and O-ring or harness/
connector.

3 N
¢ @ contrcl valve harness
} CDﬂnectV

EVAF canister

OK

gy P SEF497U
D) i

y
CHECK IF EVAP CANISTER IS SATU-

NG Replace EVAP canister

¥

EVAP canister

RATED WITH WATER.
1. Remcve EVAP canister with EVAP can-
ister vent control valve attached.
2. Check if water will drain from the EVAP
canister,
i it will, weigh the EVAP canister with
the vent control valve attached.
If the weight is:
More than 1.8 kg (4.0 Ib) - NG
Less than 1.8 kg (4.0 ib) — OK

and check the following.

1. Check hose connection
between EVAP canister
and water separator for
clogging and poor con-
nection.

2. Check water separator.
Refer to “COMPONENT
INSPECTION”, EC-386.

If NG, repair hose or

replace water separator.

water.. & EVAP canister
"¢ vent control valve ggrsesU

OK

v

<= \@ CHECK COMPONENT (EVAP canister | 'O,
\ purge volume control solenoid valve).

& EVAP canister purge volums 1. Disconnect EVAP hose to EVAP

Check the following.

® EVAP canister purge vol-
ume control solenoid
valve

"‘"—' controf solencud valve harness\_. canister purge volume controf
\‘ connector g solenoid valve at EVAP service Refer to “COMPONENT
CE ‘?Ri port. INSPECTION", EC-372.
//‘ ‘*,a J 2. Start engine. ® Vacuum hoses for clog-
\\J: 3. Perform “PURG VOL CONT/V” gFJ‘infg otr dis\;:onnectiﬂn
in*® " efer to "Vacuum Hose
Fue' regma'or 2 Urr{/ T D a. Toueh Igﬁ's’ o CONSULY Drawing”, EC-13.
SN . x screen to increase “PURG VOL
\\ V CONT/V" opening to 100.0%.
SEF498U 5. Check EVAP hose for vacuum.
Vacuum should exist.
OR

B ACTIVETESTEH [
normal operating temperature.

@ 1. Start engine and warm it up to
2. Stop engine and let it idle for at

PURG VOL CONTA/  0.0%
____________________ least 80 seconds.
“““““““ MONITOR ===22===== 3. Disconnect EVAP hose to EVAP

CMPS-RPM(REF) 700rpm canister purge volume control
FR 02 MNTR RICH solencid valve at EVAP service
AF ALPHA 100% port.

THRTL POS SEN 0.52v 4. Start engine.

5. Check EVAP hose for vacuum.
Vacuum should exist.

[Qull_UP_[| DWN jQd]
SEF339U OK
Y
. Absolute pressure . NG
s}\‘a sensor harness  ~o—— | | CHECK COMPONENT »| Replace absolute pressure
conneclor | | (Absolute pressure sensor). Sensor.
Refer to “COMPONENT INSPECTION”,

EC-372.

v OK

{Go to next page.)

SEF485U
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
~ S (Small Leak) (Positive Pressure) (Cont’d)
- MAP/BARQO switch
, W& solencid valve %1‘
harnless gorlgect.or T

<°f @

CHECK COMPONENT NGr Replace MAP/BARCO MA
{MAP/BARC switch solenoid valve). switch solenoid valve.
Refer to “COMPONENT INSPECTION”,

EC-394.

EM

= OK
H
N SEF500U 4 NG

CHECK COMPONENT Replace tank fuel tempera- LG

. : . {Tank fuel temperature sensor). ture sensor.
View with seat back and seat cushion Refer to “COMPONENT INSPECTION”,

remeoved E:g: e EC-375.
: ¢ OK

CHECK COMPONENT. NG Repair or reconnect the
Check EVAP purge line {(pipe, rubber tube, hose. EE
fuel tank and EVAP canister) for cracks or
improper cohnection.
Refer to “EVAPORATIVE EMISSION
LANE-SNY g SYSTEM”, EC-23. €L
Tank fuel temperature 4

sensor harness connector LOK

SEFs56U NG
CHECK COMPONENT »| Replface refueling control MT
{Refueling control valve). valve.
Refer to “COMPONENT INSPECTION”,

EC-28.

Y

AT

JIOK

Clean EVAP purge line (pipe and rubber
tube) using air blower. E

'

Perform “TROUBLE DIAGNCSIS FOR RA
INTERMITTENT INCIDENT”, EC-101.

i B8R
INSPECTION END

RS

BT

HA

EL

1D
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TROUBLE DIAGNOSIS FOR DTC P1440
: Evaporative Emission (EVAP) Control System

o s (Small Leak) (Positive Pressure) (Cont’d)
COMPONENT INSPECTION
____Fjljf‘_cj)’abﬁ?r"gg__f’f"_’"____ EVAP canister purge volume control solenoid valve
CMPS-RPM(REF)  700rpm 1. Start engine. _
FR 02 MNTR RICH 2. Perform "PURG VOL CONT/A” in “ACTIVE TEST”
A/F ALPHA 100% mode with CONSULT. Check that engine speed var-
THRTL PGS SEN 0.52v ies according to the valve opening.
If OK, inspection end. if NG, go to following step.
[Qu]l UP | DWN ]Qd] 3. Check air passage continuity.
SEF339U
Condition Air passage continuity
PURG VOL CONT/V value between (A) and
100.0% Yes
0.0% No
If NG, replace the EVAP canister purge volume control solenoid
valve.
OR
@ Check air passage continuity.
SEFE60U Ai tinuit
o ir passage continuity
Condition between @ and
12V direct current supply between ter- v
minals o8
No supply No
If NG or operation takes more than 1 second, replace solenoid
valve.
SEFE61U
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

O—ringQ
mcnersstTm [ | EVAP canister vent control valve
VENT cONTROLY OFF Check air passage continuity.
=======: MOMITOR =======: it LI 1] 13
=== MONITOR === Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
FR 02 MNTR-B1 RICH
THILPOSSEN  0aov - -
e e
NMEYeEE| OFF |
Vent control valve ON No
SEFBQ1U Vent control valve OFF Yes
OR
NG IT°T &
Ted| ®
C Air passage continuity
Q\O ' 63 Condition between @ and
-ring
12V direct current supply between ter- No
< E minals @ and ®
S 5.3-12N-m
W (0.54 - 1.2 kg-m, No supply Yes
BATTERY 46.9 - 104 in-lb) . .
AEC783A]  If NG or operation takes more than 1 second, clean valve using
air blower or replace as necessary. '
If the portion is rusted, replace EVAP canister vent control
valve.
Make sure new O-ring Is installed properly.
Blind plug Water separator

L
e

* @: Botiem hole {To atmosphere)
: Emergency tube (From EVAF canister)
@© : Inlet port (To member)

SEF829T

1. Check visually for insect nests in the water separator air

inlet.

with @), and then © plugged.

oo moN

EC-373

Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.
Check that @ and (© are not clogged by blowing air from

In case of NG in items 2 - 4, replace the parts.
Do not disassemble water separator.

MA
EM

LG

CL
i)
AT

FA

BR
ST
RS
BT
HA
EL

[

529



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

G} Efﬁ @@\ Absolute pressure sensor

ECM _ [O| CONNECTOR 1. Remove absolute pressure sensor with its harness connec-
66 tor connected.
2. Remove hose from absolute pressure sensor.
3. Turnignition switch “ON” and check output voitage between
ECM terminal & and engine ground.
I ! The voltage should be 3.2 to 4.8 V.
4. Use pump to apply vacuum of —26.7 kPa (-200 mmHg,
-7.87 inHg) to absolute pressure sensor as shown in figure
SEFSTSY and check the output voltage.
The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.
CAUTION:
e  Always calibrate the vacuum pump gauge when using
it.
s Do not apply vacuum below -93.3 kPa (-700 mmHg,
—-27.56 inHg) or pressure over 101.3 kPa (760 mmHg,
29.92 inHg).
5. It NG, replace absolute pressure sensor.

Absolute pressure
sensor

530 EC-374



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

Bcnveres @ [ MAP/BARO switch solenoid valve
MAP/BARO swiv  MAP 1. Start engine and warm it up to normal operating tem- €I
=zzz=z===z MONITOR ====zzzz==: : perature.
ﬁf\:gg;tggﬂg?ﬁﬂ N‘;’ggrpm 2. Perform “MAP/BARO SW/V” in “"ACTIVE TEST”
ABSOL PRES/SE 13V mode with CONSULT. .
3. Check the following. -
e Condition: At idle under no-load
e CONSULT display EM

_BAROC |
SEF500R MAP/BARO ABSOL PRES/SE (Voltage)
BARO More than 2.6V LC
MacTveTesTH [ MAP Less than the voltage at BARO
MAP/BARO swiv  Baro e Time for voltage to change ﬂ
========2= MONITOR ========== MAP/BARO SW/S Required time to switch
CMPS*RPM(REF) 700rpm
MAP/BARQ SWN  BARO BARO to MAP FE
ABSOL PRES/SE 4.3V Less than 1 second
MAP to BAROC
4. If NG, replace solenoid valve. €L
BARO MAP OR — .
SEF498R 1. Remove MAP/BAROQO switch solenoid valve.
2. Check air passage continuity. MT
Alr passage Air passage
Condition continuity continuity AT
between @ and between @ and @
12V direct current supply
between terminals @ Yes No FA
and @
No supply No Yes BA

SEF363U 3. It NG or operation takes more than 1 second, replace

solenoid valve. EE
§T
RS
BT
_ o)
Tank fuel temperature sensor
Tank fuel . . .
SZ:SOruioéizgﬁ:ature Check resistance by heating with hot water or heat gun as
sscoweet shown in the figure. EL
E[T
@T@ ! Temperature °C (°F) Resistance k(1
20 (68) 23-27 [ox%
50 (122) 0.79 - 0.90
[Q]
If NG, replace tank fuel temperature sensor.
SEF314U
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TROUBLE DIAGNOSIS FOR DTC P1444

SYSTEM DESCRIPTION

Camshaft positiocn sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve

Engine speed

hd

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sen-
saor

Engine coolant temperature

Ignition switch

Throttle position sensor

Start signal
EVAP canister
3 purge volume
Throttle position ECM ® control solenoid
' valve

Throttle position switch

i

Closed throttle position

Y

Front heated oxygen sensor

Density of oxygen in exhaust gas

A 4

Tank fuel temperature sensor

(Mixture ratio feedback signal)

Fuel temperature in fuel tank

b 4

Vehicle speed sensor

Vehicle speed

Y

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass
passage in the EVAP canister 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 considering 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
ON/OFF duty to control the flow rate of fuel vapor from the
EVAP canister. The EVAP canister purge volume control sole-
noid valve is moved by ON/OFF pulses from the ECM. The

TITT

longer the ON pulse, the greater the amount of fuel vapor that

will flow through the valve.

SEF337U

EC-376



TROUBLE DIAGNOSIS FOR DTC P1444
Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values @l
MONITOR ITEM CONDITION SPECIFICATICN
_ Idle 0% &
® Engine: After warming up - - - —.
PURG VOL C/V | ® Air conditioner switch "OFF” Vehicle yunning (Shift lever *17)
® No-load 2,000 rpm {90 seconds after start- | — B
ing engine) i
ECM TERMINALS AND REFERENCE VALUE LG

Specification data are reference values and are measured between each terminal and @ (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Vollage)
NO.
[Engine is running.| FE
|Eniti0n switch HOFFj 0-1V
L
For a few seconds after turning ignition switch ¢
4 W/G ECCS relay {Seli-shutoff) “OFF"
[Ignition switch “OFF”] T
BATTERY VOLTAGE
A few seconds passed after turning ignition {11 - 14v)
switch “OFF” AT
EVAP canister purge vol- |Engine is running] BATTERY VOLTAGE
5 L ume control solenoid 1 - 14V
valve Idle speed {1 - ) EA
56 W/R
Power supply for ECM ‘Ignition switch “ON” BATTERY VOLTAGE
61 W/R (11 - 14V) BA
ON BOARD DIAGNOSIS LOGIC R
Diagnostic Trouble Malfuncton is detected when ... Ch‘?G" Items
Code No. (Possible Cause) &T
P1444 ® The canister purge flow is detected during the ® EVAP control system pressure sensor
0214 specified driving conditions, even when EVAP ® EVAP canister purge volume control sclenocid
canister purge volume control solenoid valve is valve (The valve is sfuck open.) =]

® EVAP canister vent control valve

® EVAP canister

® Hoses BT
{Hoses are connected incorrectly or clogged.)

completely closed.
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TROUBLE DIAGNOSIS FOR DTC P1444

B PURG VOL CNV P1444ll [
QUT OF CONDITION

===zzzzzzz MONITOR =z========
CMPS-RPM(REF)
THRTL POS SEN

B/FUEL SCHDL Omsec

SEF248V

B PURG VOL CN/V P14448 [ ]

zzzezzm=== MONITOR =========x
CMPS-APM(REF) 812rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 0.9msec

SEF249V

B PURG VOL CN/V P1444 B[]
COMPLETED

SELF-DIAG RESULTS

SEFg02U

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

TESTING CONDITION:
Always perform test at a temperature of 5°C (41°F) or more.

O

2)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF"” and wait at least 5 sec-
onds.

Turn ignition switch “ON”.

Select “PURG VOL C/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT”’ mode with
CONSULT.

Touch “START”,

Start engine and let it idle until “TESTING” on CON-
SULT changes to “COMPLETED?”, (It will take for at
least 10 seconds.)

If “TESTING” is not displayed after 5 minutes, reiry
from step 2).

7)

Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. {If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE", EC-380.)

OR

Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Start engine and let it idle for at least 10 seconds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-380.

OR

NO
JOCLS,

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 sec-
onds.

Start engine and let it idle for at least 10 seconds.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.

Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)” with ECM.ST,

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-380.

EC-378



TROUBLE DIAGNOSIS FOR DTC P1444
Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’'d)

EC-PGC/V-01 @l

BATTERY

I (A
10A Refer to "EL-POWER".
S mmmm : Detectabie line for DTC
v — : Non-detectable line for DTG EM
WL
B
20A
D)
L @@ -
M5E
o
V\i’L
T—I FE
W/IL  W/L @ﬂ_—.
G =1
6 ECCS
RELAY
é ?ﬂ g
EX[ER]
W/G  WR AT
! —> ..Vﬁ*-Er%-MAIN A,
EC-CMP3
w’a EC-MAFS
I [ EVAP =
ITI CANISTER A
PURGE
. VOLUME
CONTROCL
| | Lo S o
7
(FD
WG WR WR L -
[T ITee]l ITeT]l i ST
SSOFF VB VB EVAP (FCCS
MODULD)
e
BT
Refer to last page (Foldout page).
:
5 HA

MHBNB<AABRARS 52 [ 240 (F28)

N[2[B 1115 167 [18] w L B L o
'
el H.S. EL

101[102]103] |104]105|106 ﬂﬂﬂ n
nclol e
107[108]108] [110}111]112

1131 14115] 116117118 15[17[18

) 1
aglas] [ac[a1] [ea[ea]ss] [as]
a2]23| [44]as]4e]57]5e]50]60] [61] i
agz0] 147148]62(63l64 65 DX
es]67]6s]es]

- AEC380A
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TROUBLE DIAGNOSIS FOR DTC P1444

A A == \@'
i.%‘w"; \
[ -
% EVAP canister purge volume

—

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

\"‘" control solenoid valve harness T~
"1 connector oy 7 INSPECTION START
e
oo w7y
& .&r&’{ LA 4@ v
' reguiator o LY T[] || CHECK POWER SUPPLY. NG | check the foliowing.
I’-“\' ‘\ 2 . - 1. Tumn ignition switch “OFF”. ® Harness for open or
> 2. Disconnect EVAP canister purge vol- short between EVAP
14
Q\ = \) SEF496U ume control solenoid valve harness canister purge volume
connector. control solenoid valve
3. Turn ignition switch “ON". and ECCS relay
4. Check voltage between {erminal @ ® Harness for open or
T e ( . and engine ground with CONSULT or short between EVAP
TS. E} (iw ,'f. tester. canister purge volume
Voltage: Battery voltage control solenoid valve
dﬁ) and ECM
OK Iif NG, repair harness or
connectors.
B v
D O CHECK OUTPUT SIGNAL CIRCUIT. NG.: Check the following.
= 1. Turn ignition switch “OFF”. Repair open circuit or short
MEC810B| [ 2. Disconnect ECM harness connector. to ground or short to power
= 3. Check harness continuity between in harness or conneciors.
B) Y e DISCONNECT ECM terminal (8) and terminal @
Eﬁ} @@ E} Continuity should exist.
HS. ) T15. If OK, check harness for short to
= =] round and short to power.
[ _Ecm Jo[connecTor] G 9 P
5 L OK
CHECK COMPONENT AND CIRCUIT NG | Replace EVAP control sys-
(EVAP control system pressure sensor}. tern pressure sensor.
@ Refer to “TROUBLE DIAGNOSIS FOR
D o DTC P0450”, EC-297.
SEF338U l oK
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge volume control sole- purge volume control sole-
noid valve). noid valve.
Refer to “COMPONENT INSPECTION”,
EC-382.
i OK
NG

CHECK COMPONENT
(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”,

Y

EC-296.
l OK
®

{Go 1o next page.}

EC-380

Replace EVAP canister
vent control valve.




TROUBLE DIAGNOSIS FOR DTC P1444
Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

Gl
/ EVAP canister
CHECK RUBBER TUBE FOR CLOG- NG.__ Clean, repair or replace
GING. rubber tube and/or water MA
Check obstructed water separator and separator.
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air EM
EVAP canister blower.
Water For water separator, refer to EC-387.
“\§ vent control valve gersgey
OK Le
A 4
CHECK IF EVAP CANISTER IS SATU- NG, Replace EVAP canister
RATED WITH WATER. and check the following.
1. Remove EVAP canister with EVAP can- 1. Check hose connection
ister vent control valve attached. between EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. clogging and poor con- FE
If it will, weigh the EVAP canister with nection.
the vent control vaive attached. 2. Check water separator.
If the weight is: Refer to “COMPONENT eL
More than 1.8 kg (4.0 Ib) — NG INSPECTION”, EC-386.
Less than 1.8 kg (4.0 Ib) — OK If NG, repair hosa or
replace water separator.
lOK MT
Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-101.
l AT
INSPECTICN END
FA
BR
8T
RS
BT
HA
EL
DX
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TROUBLE DIAGNOSIS FOR DTC P1444

B aAcTvETESTE [

PURG VOL GONTNV  0.0%

========== MONITOR z==z=zz===:
CMPS=RPM(REF) 700rpm
FR O2 MNTR . RICH
AF ALPHA -100%
THRTL POS SEN 0.52v

[Qu][_UP ][ DWN J[Qd]

SEF338U

@ SEF660U

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

COMPONENT INSPECTION

EVAP canister purge volume control solenoid valve

@ 1. Start engine.

2. Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that engine speed var-
ies according to the valve opening.

Ii OK, inspection end. i NG, go to following step.
3. Check air passage continuity.

Condition Air passage continuity

PURG YOL CONT/V value between (&) and
100.0% Yes
0.0% No

if NG, replace the EVAP canister purge volume control solenoid
valve. "

: OR
(H) Check air passage continuity.
H)

@ SEFEe1U

o Alr passage continuity
Condition between @ and
12V direct current supply between ter- Yes
minals
No supply i No

If NG or operation takes more than 1 second, replace solenoid
valve.

EC-382



TROUBLE DIAGNOSIS FOR DTC P1446

Terminal

Spring

i - —j
©-ring Canister side P!unger
SEF032W

EVAFP canister vent

@r contral valve harness
connecltor
XD

EVAP canister
/// ~

SEF497U

g

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close)

COMPONENT DESCRIPTION
The EVAP canister vent control valve is located on the EVAP

" canister and is used to seal the canister vent.

This solenocid (the EVAP canister vent control valve) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid
valve is energized. :

A plunger will then move to seal the canister vent. The ability to
seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually
remains opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and
allows “EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITICN . SPECIFICATION

VENT CONT/YV @ |gnition switch: ON

OFF

ECM TERMINALS AND REFERENCE VAL UE
Specification data are reference values and are measured between each terminal and @) (ECM ground).

TER-
WIRE DATA
M:JI\CJ)AL COLOR ITEM CONDITION (DC Voltage)
EVAP canister vent con- = AT BATTERY VOLTAGE
108 PU trol valve }Igmtmn swﬂc.h ON | (1 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
o Check ltems
Troul?\lﬁ) Code Malfunction is detected when __. (Possible Cause)
P1448 ® EVAP canister vent control valve remains closed - ® EVAP canister vent control valve
0215 under specified driving conditions. ® EVAP control system pressure sensor and the circuit

® Blocked rubber tube to EVAP canister vent control
valve

® ‘Water separator

® EVAP canister is saturated with water.

EC-383

WA
S
LG
o
FE
CL
Wi
AT
FA

RA
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TROUBLE DIAGNOSIS FOR DTC P1446

% MONITOR  “ NOFAIL D

CMPS*RPM(REF)
COOLAN TEMP/S
VHCL SPEED SEN
THRTL POS SEN
B/FUEL SCHDL

150Q0rpm
85°C
Okm/h
1.68V
1.0msec

SEF338U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for 2 maximum of 15 minutes.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-385.
NOTE:
If a malfunction exists, NG result may be displayed quicker.
OR
@ 1) Start engine.
2) Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for 15 minutes.
3) Select “MODE 77 with GST.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
- PROCEDURE”, EC-385.
OR
voy 1) Start engine.
2) Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for 15 minutes.
3) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
4) Turn ignition switch “ON” and perform “DIAGNOS-
‘ TIC TEST MODE (Self-diagnostic results)” with
ECM.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-385.
EC-384



TROUBLE DIAGNOSIS FOR DTC P1446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

EVAP canister vent
@, control valve harness

connector 7
-~

- SEF487U

=

CHECK RUBBER TUBE FOR CLOG-
GING.

Check obstructed water separator and
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air
blower. :

For water separator, refer to EC-387.

NG Clean, repair or replace

Yy

rubber tube and/or water
separator.

BN OK
h e EVAP canister
CHECK COMPONENT NG‘ Replace EVAP canister
(EVAP canister vent control valve and "1 vent control valve and
O-ring). Q-ring.

Refer to “COMPONENT INSPECTION”
on next page.

‘ EVAP canister

B h 4

OK

EV{\P canister

| %\
Rear stabilizer
by b/
f

Water

\‘ vent control valve gepsgsy

EVAP control system
pressure sensor

harness connector 4
: .

Vacuum cut valve
bypass vJaIve

SEF488U

CHECK IF EVAP CANISTER IS SATU-
RATED WITH WATER.
1. Remove EVAP canister with EVAP can-
ister vent control valve attached.
2. Check if water will drain from the EVAP
canister.
If it will, weigh the EVAP canister with
the vent control valve attached.
If the weight is:
More than 1.8 kg (4.0 ib) —» NG
Less than 1.8 kg {4.0 Ib}) — OK

NG Replace EVAP canister

h 4

OK

+

and check the following.

1. Check hose connection
between EVAP canister
and water separator for
¢logging and poor con-
nection.

2. Check water separator.
Refer to “COMPONENT
INSPECTION”, EC-386.

If NG, repair hose or

replace water separator.

CHECK COMPONENT AND CIRCUIT
(EVAP control system pressure sensor).
1. Check for disconnection of hose con-
nected to the sensor.
2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3.
3. Check EVAP control system pressure
Sensor.
Refer to “DIAGNOSTIC PROCEDURE”,
EC-300.

NG Repair or replace hamess

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

Y

INSPECTION END

EC-385

Y

and/or connectors or
replace EVAP control sys-
tem pressure $ensor.

FE

CL

MT
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TROUBLE DIAGNOSIS FOR DTC P1446

WactveTesTl [

VENT conTROLY OFF

—====z=: MONITOR =======:
CMPS=RFM{POS)
FR 02 MNTR-B1

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

AF ALPHA-B1 100%
THRTL POS SEN 0.52v
[ ON J[ON/QFF o Air passage continuity
‘ Condition
batweaen @ and
SEF801U ON No
OFF Yes
< G,
@ Q%O OR
tQ\O-ringQ y Air passage continuity
Condition between @ and
53-12N-m 12V direct current supply between ter- No
(0.54 - 1.2 kg-m, minals (1) and (2)
46.9 - 104 in-Ib)
BATTERY
AEC783A No supply Yes

([ Ecm o] connecton]|
EVAP control system

67
pressure sensocr

If NG or operation takes more than 1 second, clean valve using
air blower or replace as necessary.

if the portion is rusted, replace EVAP canister vent control
valve.

Make sure new O-ring is installed properly.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor with its har-
hess connector connected.

2. Remove hose from EVAP control system pressure sensar.

3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

4, Check output voltage between ECM terminal €2 and engine
ground.

< Pressure (Relative to atmaspheric pressure) Voltage (V)
SEF516U 0 kPa (0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg) 0.4-086
CAUTION:
e Always calibrate the vacuum pump gauge when using
it.

o Do not apply pressure over 20.0 kPa (150 mmHg, 5.91
inHg) or vacuum below -20.0 kPa (-150 mmHg, -5.91
inHg).

5. M NG, replace EVAP control system pressure sensor.

EC-386



TROUBLE DIAGNOSIS FOR DTC P1446

Blind plug

J@v\g
2 s

j2
R
BN

—

* @: Bottom hcle (To atmosphere)

B : Emergency tube (From
©: Inlet port (To member)

EVAP canister)

SEF829T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

Water separator
Check visually for insect nests in the water separator air G

1.

W

o

inlet.

Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that (&) and © are not clogged by blowing air from
with @), and then (© plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

EC-387

BE,
EM
LG

FE

el

K

AT

543



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

Note: If DTC P1447 is displayed with P0510, perform TROUBLE DIAGNOSIS FOR DTC P0510 first.
(See EC-313.)

s

EVAP control system pressure s

ensor EVAP
Vacuum cut valve bypass valve service port
Refueling control valve
and refueling EVAP

vapor cut vaive

Yacuum EVAP
cut valve |canister

Fuel tank

EVAP canister purge

EVAP canister

vent control \é . volume control

valve solenoid valve SEFa23U
SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge flow occurs during non-closed throttle condi-
tions. Purge volume is related to air intake volume. Under normal purge conditions {(non-ciosed throttle),
the EVAP canister purge volume control solenoid valve is open. Purge flow exposes the EVAP control
system pressure sensor to intake manifold vacuum.

ON BOARD DIAGNOSIS LOGIC

Under normal conditions {(non-closed throttle), sensor output voltage indicates if pressure drop and purge
flow are adequate. If not, a fault is determined.

Diagnostic
T Check Iltems
TrOUbI\II% Code Malfunction is detected when ... (Possible Cause)
P1447 ® EVAP control system does not operate propetly. ® EVAP canister purge volume control selencid valve
o1 ® EVAP control system has a leak between intake stuck closed
manifold and EVAP control system pressure sensor. | ® EVAP control system pressure sensor and the circuit
® | oose, disconnectad or improper connection of rubber

tube

Blocked rubber tube

Blocked or bent rubber tube to MAP/BARC switch
solenoid valve

Cracked EVAP canister

EVAP canister purge volume control solenoid valve
circuit

Closed throttle position switch

Blocked purge port

EVAP canister vent control valve

EC-388



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)
W PR FLOW P1447 B [ ] DIAGNOSTIC TROUBLE CODE CONFIRMATION
OUT OF CONDITION
PROCEDURE @l
zzzz=z==== MON|TOR z==z=zzzz-- .
CMPS.RPM(REF) 1062rpm CAUTION'. .
THRTL POS SEN 0.59V Always drive vehicle at a safe speed. X
B/FUEL SCHDL 1.2msec NOTE: A
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
serzsov]  conducting the next test.
TESTING CONDITION: LC
B PURG FLOWP1447 Bl [ ] s Always perform test at a temperature of 5°C (41°F) or
more.
¢ This test may be conducted with the drive wheels lifted
zzzz=====2 MONITOR ========== in the shop or by driving the vehicle. If a road test is
%“;‘gfﬁ%“ggi’g 2378rpm expected to be easier, it is unnecessary to lift the
B/FUEL SCHDL 21msec vehicle. PE
1) Start engine and warm it up to normal operating tem-
perature. 6L
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
SEFEsIY 3) Start engine and let it idle for at least 1 minute. T
4) Select "PURG FLOW P1447” of “EVAPORATIVE
W PURG FLOW P14478 [] SYSTEM” in “DTC CONFIBMATION” mode with
COMPLETED - CONSULT. AT
5) Touch “START".
6) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain =,
the conditions continuously until “TESTING”
changes to “COMPLETED". (It will take at least 35
seconds.) RA
| SELF-DIAG BESULTS Selector lever: Suitable position
' CMPS-RPM (REF): 500 - 3,000 rpm BE
Engine coolant temperature: 70 - 100°C (158 -
212°F)

if “TESTING” is not changed for a long time, retry &7

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer RS
to “DIAGNOSTIC PROCEDURE”, EC-391.

o)
=

HA

EL

EC-389 545
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TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

OR

é OVERALL FUNCTION CHECK

Use this procedure to check the overall monitoring function of
the EVAP control system purge flow. During this check, & 1st trip
DTC might not be confirmed.

[ =cm |OEONNEGTOH||
67 43

1)
2)

D O 3)
SEF510R 4)

5)

6)
7)

8)

Lift up drive wheels.
Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF”, wait at least 5 seconds.
Start engine and wait at least 70 seconds.
Set voltmeter probes to ECM terminals (EVAP
controf system pressure sensor signal) and
(ground).
Check EVAP control system pressure sensor value at
idle speed.
Establish and maintain the following conditions for at
least 1 minute.
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON
Engine speed: Approx. 3,000 rpm
Gear position:
M/T models
Any position other than “Neutral” or
“Reverse”
A/T models

Any position other than “P”, “N’’ or “R”
Verify that EVAP control system pressure sensor
value stays 0.1V less than the value at idle speed for
at least 1 second.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-391.

EC-390



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

SEF498U

CHECK COMPONENT AND CIRCUIT
(EVAP control system pressure sensor).
1. Check disconnection of hose connected
io the sensor.
2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3.
3. Check EVAP control system pressure
SEensor,
Refer to “DIAGNQSTIC PROCEDURE”,

EC-291.
l oK

®

EC-391

HMACTIVETESTE [
DIAGNOSTIC PROCEDURE
PURG VOL CONT/N  0.0%
===z=z===== MONITOR ===z=zz===- INSPECTION START
CMPS=RPM({REF) 700rpm
FR 02 MNTR RICH
A/F ALPHA 100% ) 4
THRTL POS SEN 0.52v CHECK EVAP CANISTER. NG.‘ Replace EVAP canister.
Check EVAP canister for cracks. -
[Qul| UP |[ DWN |[Qd] oK
SEF338U
B v =
EVAP service port CHECK PURGE FLOW. NG [ cHECK EVAP PURGE
1. Disconnect vacuum hose to | LINE.
EVAP canister purge volume Check EVAP purge line for
conltrol solenoid valve at EVAP improper connection, dis-
service port and install vacuum connection and blocked
. auge. urge port.
EVAP canister 2. g,larstJ engine and let it idle. 5 Tgurnpignition switch
purge volume 3. Perform “PURG VOL CONT//” “OFF”.
control solencid in “ACTIVE TEST” mode. 2. Disconnect purge hoses
valve 4. Touch “Qd” and “Qu” on CON- connected to EVAP can-
Intake manifald SULT screen to adjust "PURG ister purge volume con-
VOL CONT/V” opening. trol solenoid valve ((A))
SEF367U 100.0%: Vacuum should exist. and EVAP service port
0.0%: Vacuum should not ().
B| exist, 3. Blow air into each hose
OR and check that air flows
@ 1. Start engine and warm it up to freely.
normal operating temperature. 4. Check EVAP purge port
B 4? 2. Stop engine. .
o 3. Disconnect vacuum hose to If NG, repair or clean
EVAP canister purge volume hoses and/or purge port.
control solenoid valve at EVAP
service port and install vacuum OK
gauge.
) 4. Start engine and Ist it idle for at
Intake manifold least 80 seconds. v
5. Check vacuum hose for vacuum
SEF368U when revving engine up to 2,000 CHECK COMPONENT
rpm. {EVAP canister purge vol-
[® cyir canister EVAP controf system While operating solenoid un:e ;’0""0' solenoid
pressure sensor 5 valve).

Q/ harness connector A 5. ;ﬂ;i%gﬁﬁgi@czgor::gr?gg; Refer to “COMPONENT
Vacuum cut valve and let ldie. INSPECTION”, EC-378.
bypass valve Vacuum should not exist.

..7 OK
3»\
Hear stabilizer L NG

Repair or replace EVAP
controi system pressure
sensor or hamess/
connector,

A

Eil

LG

FiE

GL

BT

AT

FA

RiA

BR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

D]
Rear left tire—1" E l
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister vent control valve and "| vent control valve and
EVAP canister vent ) O-ring}. O-ring.

control valve harness Refer to “COMPONENT INSPECTION",

connecty EC-3886.
-
lOK

ca,r}s fer SEFa4g7U :
CHECK COMPONENT NG_ Replace throttle position
{Closed throttle position switch). "| sensor with throttle position
Refer to “COMPONENT INSPECTION", switch.
EC-317.

lOK

CHECK EVAP PURGE LINE. NG Replace it.
Inspect EVAP purge line {pipe and rubber
tube). Check for evidence of leaks.

lOK

Clean EVAP purge line (pipe and rubber
tube) using air blower.

:

Perform “TROUBLE DIAGNGSIS FOR
INTERMITTENT INCIDENT”, EC-97.

:

INSPECTION END

EC-392



TROUBLE DIAGNOSIS FOR DTC P1447

|

W ACTIVETEST B

PURG VOL CONTN  0.0%

zz=zzz===x MONITOR ===czozooc
CMPS-RPM(REF) 700rpm
FR 02 MNTR RICH
A/F ALPHA 100%

THRTL POS SEN 0.52v

UP _|[ DWN J[Qd]

SEF339U

[Qul|

SEFB60U

SEFEETU

H.
Il Ecm lolconnecTor]l

EVAP control system
pressure sensar

SEF516U

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring {(Cont’d)
COMPONENT INSPECTION

. . @
EVAP canister purge volume control solenoid valve el
1. Start engine.
2. Perform “PURG VOL CONT/V” in “ACTIVE TEST” g
mode with CONSULT. Check that engine speed var-
ies according to the valve opening.
If OK, inspection end. If NG, go to following step. EM
3. Check air passage continuity.
Condition Air passage continuity Le
PURG VOL CONT/V value between (B) and
100.0% Yes E
0.0% No
If NG, replace the EVAP canister purge volume control solenoid [FE
valve.
OR
@ Check air passage continuity. GL
Condition Air passage continuity T
between @ and g
12V direct current supply between fer- v
minals es AT
No supply Ne
If NG or operation takes more than 1 second, replace solenoid FA
valve.
E}A
EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-
ness connector connected. ST
2. Remove hose from EVAP control system pressure sensor.
3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure. RS
4. Check output voltage between ECM terminal ) and engine
ground.
BT
Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-36
~9.3 kPa (-70 mmHg, —2.76 inHg) 0.4-0.6 HA
CAUTION: EL
e Always calibrate the vacuum pump gauge when using
it.

e Do not apply pressure over 20.0 kPa (150 mmHg, 5.91 [0}
inHg) or vacuum helow -20.0 kPa (-150 mmHg, -5.91
inHg).

5. If NG, replace EVAP control system pressure sensor.

EC-393 549



TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

Bacveres @ L MAP/BARO switch solenoid valve
MAP/BARO sw/v  MAP 1. Start engine and warm it up to normal operating tem-
z===z=zz=z MONITOR =zz=zzzz:=: perature.
mggrggﬂgﬁ/@ Jggfpm 2. Perform “MAP/BARQ SW/V” in “ACTIVE TEST”
ABSOL PRES/SE 13V mode with CONSULT.
3. Check the following.
e Condition: At idle under no-load
o CONSULT display

BARO |INITCEN
SEFS00R MAP/BARO ABSOL PRES/SE (Voltage)
BARQ Mare than 2.6V
MacTveTesTl [ MAP Less than the voltage at BARO
MAP/BARO SW/V  Baro ¢ Time for voltage to change '
—===—===—== MONITOR ==z==zz==: . .
CMPS*RPM(REF) 700rpm MAP/BARC SW/S Time to switch
MAP/BARO SW/N  BARO BARO to MAP
ABSOL PRES/SE 43y 1 second, max.
MAP 1o BARQ
4. N NG, replace solenoid valve.
BARO MAP OR - _
1. Remove MAP/BARQO switch solenoid valve.

SEF498R

2. Check air passage continuity.

Alr passage Air passage
Condition continuity continuity

between @ and between @ and @

12V direct current supply

between terminals @ Yes No
and (2)
No supply No Yes

3. If NG, replace solenoid valve.

SEF363U

550 EC-394
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To water Coil

separaier

1

Terminal

Vaive

Q-ring Canister side  Plunger

SEFQ32W]

Rear left tire/&

EVAP canister vent

@ control valve harnass
connector =
D~

SEF497U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open)

COMPONENT DESCRIPTION

NOTE:
If DTC P0440 or P1440 is displayed with P1448, perform

TROUBLE DIAGNOSIS FOR DTC P1448 first.

The EVAP canister vent control valve is located on the EVAP
canister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid
valve is energized.

A plunger will then move to seal the canister vent. The ability to
seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This soienoid valve is used only for diagnosis, and usually
remains opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and
alliows “EVAP Control System (Smal! Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V

® [gnition switch:; ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC Voltage)
NO.
EVAP canister vent con- BATTERY VOLTAGE
1 P HY +H 13 LE}
08 u ol valve |ignition switch “ON J (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
o Check Items
Trouk?\lli 'Code Malfunction is detected when ... (Possible Cause)
P1448 ® EVAP canister veni control valve remains opened ® EVAP canister vent control valve
0309 under specified driving conditions. ® EVAP control system pressure sensor and circuit

® Blocked rubber tube to EVAP canister vent contro
valve

& Water separator

® EVAP canister is saturated with water.

® Vacuum cut valve

EC-395

A
R
LG
FE
ClL

T

BR
ST

RS

551



552

TROUBLE DIAGNOSIS FOR DTC P1448

B EVAP SML LEAK Po440l [ ]

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)OPEN ENGINE HOOQD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

[EXIT][ START |

SEF405W

B EVAP SML LEAK Po440ll []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

|__EXIT ][ _PRINT

SEF669U

B EVAP SML LEAK P0440 Bl [

WAIT. ..

KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF551V|

W EVAP SML LEAK Po440 ll []

kkkkkk QK *kkkix

{ END | _PRINT

SEF297U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

e |If DTC P0440 or P1440 is displayed with P1448, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first.

o If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level sur-

face.

e Always perform test at a temperature of 0 to 32°C (41 to

86°F)

¢ |t is better that the fuel level is low.

2
3)
4)

3)

Tum ignition switch “ON”.

Tumn ignition switch “OFF” and wait at least 5 sec-
onds.

Turn ignition switch “ON" and select “DATA MONI-
TOR” mode with CONSULT.

Make sure that the foliowing conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 5 - 60°C (41 - 140°F)

Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

NOTE:

6)

If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at 25°C (77°F) or cooler. After “TANK F/TMP
SE” becomes less than 30°C (86°F), retest.

(Use a fan to reduce the stabilization time.)

The engine idle portion of this test (See illustra-
tion at left.) will take approximately 5 minutes.
Make sure that “OK” is displayed.

If “NG” is displayed, go to the following step.

NOTE:

Make sure that EVAP hoses are connected to EVAP
canister purge volume control solenoid valve prop-
erly.

7) Stop engine and wait at least 5 seconds, then turn

“ON”.

8) Disconnect hose from water separator.

EC-396
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

O-ringe
woomeresT® L 9) Select “VENT CONTROLNV” of “ACTIVE TEST"
VENT CONTROLV OFF mode with CONSULT.
s===s==: MONITOR s=s==== 10) Touch “ON” and “OFF” alternately.
FROZUNTH | Rk 11) Make sure of the following. WA
AfF ALPHA 100%
THRTLPOSSEN  os2v Condition Air passage continuity
|
O__N[ ~ VENT CONTROLV between (&) and -
ON No
SEF191Y OFF Yes
If the result is NG, go to “DIAGNOSTIC LG
T = O PROCEDURE”,EC-399.
OQ = DO If the result is OK, go to “DIAGNOSTIC PROCE-
B DURE” for “TROUBLE DIAGNOSIS FOR DTC
f P0440”, EC-279.
/Ko-ringeg OR FE
L OVERALL FUNCTION CHECK
| 7= Use this procedure to check the overall function of the EVAP
W‘ fdas;[ﬁhz"g_m canister vent control valve circuit. During this check, a DTC gL
BATTEAY 46.9 - 104 in-lb) might not be confirmed.
AEC783A @ 1) Disconnect hose from water separator.
2) Disconnect EVAP canister vent control valve harness Ry
connector.
3) Verify the following.
AF
Condition Air passage continuity
12V direct current supply between
terminals (1) and No FA
No supply Yes
if the resuit is NG, go to “DIAGNOSTIC PROCE-
DURE”, EC-399.
If the result is OK, go to “DIAGNOSTIC PROCE-
DURE” for “TROUBLE DIAGNOSIS FOR DTC BR
P0440”, EC-279.
8T
RS
BT
HA
EL
o3
EC-397 553



TROUBLE DIAGNOSIS FOR DTC P1448

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

EC-VENT/V-01
IGNITION SWITCH ] e : Detectable line for DTC
ON or START = : Non-dstectable line for DTC
|
] FUSE
104 |BLOCK |Refer to "EL-POWER".
% (JB)
]
(2] |
BR
BR
| rEVAP
I1—I CANISTER
VENT
CONTROL
VALVE
2]
PU
B1
e
PU

PU

[fea])

DoV ECM (ECCS
CONTROL
MODULE)
F30

i A [=E (5] 18] 1) et 110 5 [ @GR :
B B

w ) ) o) ) ) £) £ w

101]102]103{ |104{105}106
107]108)108] |110f111[112
113114 115] |116[117|118

O

[40{#41] |53|54]55] |[s5i @i’ﬁ
14]45]46]57]58]58]60
TRl () |20 .

eol7]ce]6e]

AEG369A

EC-398



TROUBLE DIAGNOSIS FOR DTC P1448
' Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

DIAGNOSTIC PROCEDURE
Hear left tire—7" @H
INSPECTION START
_ l’ A
EVAP canister vent , || CHECK RUBBER TUBE FOR DISCON-
? @) control valve hamess NECTION.
connector Check disconnection of rubber tube to
- EVAP canister vent control valve and EM
EVAP canister clean the rubber hose and/or vent control
s sEF497U] | valve then install properly.
E] EVAP control system OK LE
EVAF canister ysie A
\} pressura sansor / . v
\ narnegs °°:‘,“ne°'°r el || CHECK COMPONENT NG | Replace EVAF canister
acuum cut valve 1y (EyAP canister vent control valve and vent control valve and
Q-ring). C-ring.
Refer to “COMPONENT INSFECTION"
on next page. EE
) 7 CK
e I ”\-\ Vasuumn out | 51 ¥ AL
“1//-—\_\
( valve |, o CHECK COMPONENT NG Replace vacuum cut valve.
SEF. (Vacuum cut valve).
498Ul Refer to "COMPONENT INSPECTION”, T
EC-411.
oK
. AT
o BVAR canister CHECK IF EVAP CANISTER IS $ATU- |, [ Replace EVAP canister
RATED WITH WATER. and check the following.
1. Remove EVAP canister with EVAP can- 1. Check hose connection A,
ister vent control valve attached. between EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. clogging and poor con-
If it will, weigh the EVAP canister with nectien. B4
Watsy EVAP canister the vent cpntrol valve attached. 2. Check W?ter separator.
¢ vent control valve gepsgsy If the weight is: Refer to COf:{IPONENT
ore than 1.8 kg (4.0 Ib) — NG INSPECTION”, EC-386.
Less than 1.8 kg (4.0 Ib) — OK If NG, repair hose or BR
® eyap canister EVAP control system replace water separator,
\‘\/ prassure sensor / DK
harnass connector
k . i
\ Vacuum cut vaive m y NG ST
bypass valve CHECK COMPONENT AND CIRCUIT »| Repair or replace harness
v (EVAP control system pressure sensor}. and/or connectors or
1. Check for disconnection of hose con- replace EVAP control sys- BS
nected to the sensor. tem pressure sensor.
2. Check harness connector for water in
s the sensor connectors.
™~ m cul Water should not exist. BT
valve | . If OK, go to step 3.
( 3. Check EVAP control system pressure
SEF498U sSensar. M
A

Refer to "COMPONENT INSPECTION"
on next page.

oK R

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

!

INSPECTION END

EC-399 | 555
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TROUBLE DIAGNOSIS FOR DTC P1448

SascriveTesTH [
VENT CONTROLY QFF

2======: MONITCR =======:
CMWPS=RPM{POS)
FR Q2 MNTR-B1
AF ALPHA-B1
THRTL £CS SEN

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)
COMPONENT INSPECTION

EVAP canister vent control! valve

Check air passage continuity.
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
=]

[_oN llon/oFF Gondition Air passage continuity
between (&) and
SEF601U ON No
OFF Yes
o %; OR
’Q\O-rmga condition Air passage continuity
between %\) and .
' 12V direct current supply between ter-
S "U] 5 3-12N-m - No
W (©.64 - 1.2kg-m, minals (1) and
BATTERY 46.9 - 104 in-Ib) No supply Yes
AEC783A - -
It NG or operation takes more than 1 second, clean valve using
air blower or replace as necessary.
If the portion ®) is rusted, replace EVAP canlster vent control
valve.
Make sure new O-ring is installed properly.
. cowiect . EVAP control system pressure sensor
@ 1. Remove EVAP control system pressure sensor with its har-
=Y |0ICONNECTOH|| ness connector connectslead. |
EVAP control system e’ 2. Remove hose from EVAP control system pressure sensor.

pressure sensor

SEF516U

3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.
4. Check output voltage between ECM terminal & and engine

ground.

Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-386
-8.3 kPa (-70 mmHg, —-2.76 inHg) 0.4 -086

CAUTION:

e Always calibrate the vacuum pump gauge when using
it.

¢ Do not apply pressure over 20.0 kPa (150 mmHg, 5.91
inHg) or vacuum below -20.0 kPa (-150 mmHg, -5.91
inHg).

5. If NG, replace EVAP control system pressure sensor.

EC-400



TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent

Control Valve (Open) (Cont’d)

Water separator

Check visually for insect nests in water separator air inlet.
Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that ® and (© are not clogged by blowing air from A
with @, and then © plugged.

In case of NG in items 2 - 4, replace the parts. i

Do not disassemble water separator.

Blind plug
£ o 5

* @) : Bottern hole (To atmosphere)
@: Emergency tube (From EVAP canister)

© : Inlet port (T member) SEF829T,

@]

¢ RN~

LG
FE

CL

RA
BR
ST

RS

EL

IDX

EC-401 557



TROUBLE

DIAGNOSIS FOR DTC P1490

EVAP control system
pressure sensor

harness connector %
Vacuum cut valve
bypass valve
_ vp vave

EV{-\P canister

L,
Y
S &
Vacuum cut

valve
N

SEF493U

Vacuum Cut Valve Bypass Valve (Circuit)

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum
from being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from
the ECM. When the ECM sends an ON (ground) signal, the
valve is opened. The vacuum cut valve is then bypassed to

' EVAPORATIVE EMISSION SYSTEM DIAGRAM

Refueling contrel valve
and refueling EVAP

EVAP control system pressure s
Vacuum cut valve bypass valve

s

vapor cut valve

apply intake manifold vacuum to the fuel tank.
i [

~ =
Fuel tank
EVAP canisiaer

vent control
valve

ensar
@)/EVAP serviy
EVAP

canister

X
Vagc u$

cut valve

~3

EVAP canister purge
volume control
solenoid valve

SEF3231U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

VC/V BYPASS/V | ® Ignition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECM ground}.

TER-
WIRE DATA
MIL’:;AL COLOR ITEM CONDITION (DC Voltage)
Vacuum cut valve bypass — DT a S BATTERY VOLTAGE
117 PUR valve W;nmon switch “ON | (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code No.

Malfunction is detected when ....

Check ltems
(Possible Cause)

P1480
0801

® An improper voltage signal is sent to ECM
through vacuurn cut valve bypass valve.

® Harness or connectors
(The vacuum cut valve bypass valve circuit is
open or shorted.)

® Vacuum cut vaive bypass valve

558

EC-402



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION -
PROCEDURE @l

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn A
ignition switch “OFF” and wait at least 5 seconds bhefore

conducting the next test.
9 M

TESTING CONDITION:
Before performing the following procedure, confirm battery

voltage is more than 11V at idle. LE
FE
GL

M

1) Turn ignition switch “ON”.

2) Select "DATA MONITOR” mode with CONSULT.

3) Start engine and wait at least 5 seconds. AT

4) If ist trip DTC is detected, go to “"DIAGNOSTIC

PROCEDURE”, EC-410.
) OR ' FA

@ 1) Start engine and wait at least 5 seconds.

2) Select “MODE 7” with GST.

3) If 1st trip DTC is detected, go to “DIAGNOSTIC g4

% MONITOR ¥ NO FAIL L]
CMPS'RPM(REF)  700mpm

{ RECORD | PROCEDURE”, EC-410.
SEF190P OR
oy 1) Start engine and wait at least 5 seconds. BR

2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

3) Perform “Diagnostic Test Mode Il (Self-diagnostic &7
results)” with ECM.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-410. RS

EC-403 559



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’d)

- EC-BYPS/V-01

IGNITION SWITCH
ON or START

T on 55
% s0a [BLOCK |Refer to EL-POWER"
1

|1Q| e - Detectable ling for DTC
I—.—I i = : Non-detectable line for DTC
BR

m
ol

YACUUM CUT VALVE
BYPASS VALVE

Lol

)

U/R
o

PU/R

g

ECM (ECCS
CVBV CONTROL
MODULE)

F30

1[z]c3[3 {I%) ) ) [ | B 6 RO i
AREOHERT sofralsalaajiockiefizn) w G

101]102[103] [104]105]106
107|108]108] 1104111112
113{114{115] |116|117|118

O

AEC3724
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TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)

EVAP control system
pressure sensor

harness connector //

Vacuum cut valve
\.
|zer

EV{AP cahister

bypass valve
yp

Rear stabll
h\_

/t

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

> Without CONSULT
Go to CHECK POWER SUPPLY [E]

CHECK CIRCUIT.
1. Perform "VG/V BYPASS/A” in “ACTIVE

OK | Go to “CHECK COMPO-

| NENT” after procedure [8.

o |

SEF877T]

SEF498Ul  TEST mode.
2. Make sure that clicking sound is heard
B ACTIVE TEST i [:] from the vacuumn cut bypass valve.
NG
VGV BYPASS/YV E
zz======== MONITOR =32==22===
CMPS*RPMIRE 0 CHECK POWER SUPPLY. NG Repair harness or connec-
R 02 MNTlE-i R rlpm 1. Turn ignition switch “OFF”. | tors.
£ ALP R C:' 2. Disconnect vacuum cut valve bypass
AF ALPHA 100% valve harness connector.
THRTL POS SEN a.52v 3. Turn ignition switch “ON”, ®
4. Check voltage between terminal and
ON/OFF ground with CONSULT or tester.
SEF364U Voltage: Battery voltage
E OK
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminal and terminai
Continuity should exist.
If OK, check hamess for short to ground
and short to power.

.| Check the following.

OK

DHSCONNECT Dlsoonus:r
A€ E)

==l

|0| CONNECTOR|

| ® Harness connectors
@D, @

® Hamess for open or short
between vacuum cut
valve bypass valve and
ECM

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.

CHECK COMPONENT
{Vacuum cut valve bypass valve).
Refer to “COMPONENT INSPECTION” on

next page.

NG . { Replace vacuum cut valve

I Ecm L
17 l CK
Perform “TROUBLE DIAGNOS!IS FOR
INTERMITTENT INCIDENT”, EC-101.
SEF734T]| INSPECTION END

EC-405

"| bypass valve.

&l

RA
EM
LG

Fig

cL

M

FA

2

BIR

ST

RS

BT

EL

DX
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TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
wromer=srl U | COMPONENT INSPECTION
VGV BYPASSA OFF
ama== HONTOR === Vacuum cut valve bypass vaive
: gf:pgt%z,;%:l E('f%% Check air passage continuity.

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

- Air passagg continyity
SEF595U Condition between %I-D and (B)
ON Yes
OFF No
OR
- Air passage continuity
Condition. between (A) and

12V direct current supply between terminals Yes
No supply No

SEF351Q

If NG or operation takes more than 1 second, replace vacuum
cut valve bypass valve.

EC-406



TROUBLE DIAGNOSIS FOR DTC P1491

EVAP canister EVAP control system Vacuum Cut Valve Bypass Valve
\\ pressure sensor
\/ harness conn‘ector ) 4 COMPONENT DESCR'PT'ON ﬂ
Vacuum cut valve The vacuum cut valve and vacuum cut valve bypass valve are @

installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister. MA
The vacuum cut valve prevents the intake manifold vacuum A
) 7 from being applied to the fuel tank.

Vacuum auz | The vacuum cut valve bypass valve is a solenoid type valve and EM
generally remains closed. It opens oniy for on board diagnosis.

The vacuum cut valve bypass valve responds to signals from

the ECM. When the ECM sends an ON (ground) signal, the LE
valve is opened. The vacuum cut valve is then bypassed to
apply intake manifold vacuum to the fuel tank.

bypass valve
yp valve

SEF498U

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP contral system pressure s m FE

ensor EVAP )
Vacuum cut valve bypass valve service porl
Refueling control valve @ﬂ_-.
and refueting EVAP
- Sy ]

vapor cut valve

Fuel tank Vacu$ T
cut valve
EVAP canister EVAP canister purge
venl control volume control
valve solencid valve SEFa23U AT
CONSULT REFERENCE VALUE IN DATA MONITOR MODE FA
Specification data are reference values
MONITOR ITEM ' CONDITION SPECIFICATION oF
VC/V BYPASS/V | ® Ignition switch: ON OFF
ECM TERMINALS AND REFERENCE VALUE =
Specification data are reference values and are measured between each terminal and @ (ECM ground).
TER- ST
WIRE DATA
M;JBCI)AL COLOR ITEM CONDITION (DC Voltage)
: TG RS
17 PU/R Vacuum cut valve bypass |!gnition Swich ™ ON"| BATTERY VOLTAGE
valve (11 - 14v)
BT
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble - Check ltems g
Code No. Malfunction is detected when ... (Possible Cause) if
P1491 ® Vacuum cut valve bypass valve does not operale | ® Vacuum cut valve bypass valve
0311 properly. ® Vacuum cut valve EN
® Bypass hoses for clogging
® EVAP control system pressure sensor and circuit
® EVAP canister vent control valve
® Hose between fuel tank and vacuum cut valve D3
clogged
® Hose between vacuum cut valve and EVAP canis-
ter clogged
® EVAP canister

EC-407 563
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TROUBLE DIAGNOSIS FOR DTC P1491

W vc cutverv Pi4o1 B []
QUT OF GONDITION

========== MONI|TOR ===zzcz===c
CMPS.RPM(REF) 1062rpm
THRTL POS SEN 0.59v
B/FUEL SCHDL 1.2msec

SEF255V

W vC CUT/V BP/V P1451 IR D

========== MONITOR ==========
CMPS-RPM({REF) 1475rpm
THRTL POS SEN 0.70v
B/FUEL SCHDL 2.6msec

SEF266V

B vc cuTA BRAV P49 Il [
COMPLETED

SELF-DIAG RESULTS

SEF912U

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE _

CAUTION:

Always drive vehicle at a safe speed.

NOTE: :

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION:

e Always perform test at a temperature of 5 to 30°C (41 to
86°F).

e 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
vehice.

Before performing the following procedure, confirm that

battery voltage is more than 11V.

1) Turn ignition switch “ON".

2) Start engine and warm it up to normal operating tem-
perature.

3) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

4) Start engine and let it idle for at least 1 minute.

5) Select “VvC CUT/V BP/V P1491” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

6) Touch “START".

7) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take at least 30
seconds.)

CMPS-RPM (REF): 1,000 - 3,000 rpm
Selector lever: Suitabie position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
B/FUEL SCHDL: 0.4 - 4.5 msec

If “TESTING” is not displayed after 5 minutes, retry

from step 3).

8) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE", EC-410.

EC-408



TROUBLE DIAGNOSIS FOR DTC P1491

BATTERY

EVAP canister

SEF5300

Vacuum Cut Valve Bypass Valve (Cont’d)

OR

OVERALL FUNCTION CHECK

@ 1)

2)
3)

Remove vacuum cut valve and vacuum cut valve
bypass valve as an assembly.

Apply vacuum to port (& and check that there is no
suction from port ®.

Appiy vacuum to port B and check that there is suc-
tion from port ®.

Blow air in port and check that there is a resis-
tance to flow out of port @.

Supply battery voltage to the terminal.

Blow air in port & and check that air flows freely out
of port ®).

Blow air in port (8) and check that air flows freely out
of port @).

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-410.

EC-409

LG
FE
GL
T

AT

RS
BT

HA

565



566

TROUBLE DIAGNOSIS FOR DTC P1491

B ACTIVETEST B
VC/Y BYPASS/V
=zz======= MONITOR

CMPS«RPM(REF)
FR G2 MNTR

A/F ALPHA
THRTL POS SEN

[

SEF364U

EVAP canister

BATTERY

SEF5300

'E EV{\P canister

pressure sensor

e 18
Rar Staﬁ?ﬁz\

&)
%

z
¥

EVAP contrcl systam

harness connector
Vacuum cut valve
bypass \?I)v_s_

2

Vacuum cut

valve
RN B

SEF488U

Vacuum Cut Valve Bypass Vaive (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

i

CHECK COMPONENT

(Refueling control valve).
Refer to “COMPONENT INSPECTION",

EC-28.
J’ OK

INSPECTION END

EC-410

CHECK COMPONENT. OK [ Check the following.
1. Remove vacuum cut valve and vacuum | ® EVAP purge line between
cut valve bypass valve as an assembly. EVAP canister and fuel
2. Apply vacuum to port and check that tank for clogging or dis-
there is no suction from port . connection
3. Apply vacuum to port and check that ® EVAP canister, refer to
there is suction from port (A). EC-20.
4. Blow air in port and check that there ® EVAP purge port of fuel
is a resistance to flow out of port @ tank for clogging
5. Select “VC/V BYPASS/VY” in K NG, repair or replace.
“ACTIVE TEST” mode with
CONSULT and touch “ON”. OK
OR
5. Supply battery voltage to the ter- L 4
&/ minal. _ Go to [E] “CHECK COM-
6. Blow air in port and check that air PONENT (EVAP control
flows freely out of port (B). _ system pressure sensor)”
7. Blow air in port and check that air below.
flows freely out of port .
l NG
Check bypass hoses for clogging. NG_ Repair or replace hoses.
l OK
B
CHECK COMPONENT NG‘ Replace malfunctioning
(Vacuum cut valve, vacuum cut valve "1 parts.
bypass valve).
Refer to “"COMPONENT INSPECTION”,
EC-411.
l OK
CHECK COMPONENT AND CIRCUIT NG~ Repair or replace harness,
(EVAP systemn control pressure sensor}. "| connectors and/or replace
1. Check for disconnection of hose con- EVAP controf system pres-
nected to the sensor. slre sensor.
2. Check sensor harmess connector for
water.
Water should not exist.
If OK, go to the following step.
3. Check EVAP control system pressure
Sensor.
Refer to “COMPONENT INSPECTION",
EC-301.
¢ OK
CHECK COMPONENT NG‘ Repair or replace EVAP
(EVAP canister vent control valve). "1 canister vent control vaive.
Refer to “COMPONENT INSPECTION”,
EC-400.
¢ OK
NG

Replace refusling control
valve.




TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)

COMPONENT INSPECTION
Vacuum cut valve bypass valve

CONNECT

o :Y:::SV;TEST;FF H Check air passage continuity. @
e v Ton s=eems (E) Pertorm “vC/V BYPASSA in “ACTIVE TEST” mode.
FR 02 MNT&-B' ' AICH VA
G AF ALPHA-B1 100%
B[ rAT-rossEY o - Alr passage_continuity
Condition between % and
ON Yes El
SEF595U OFF No
OR LG
- Air passage_continuit
Condition bet';feeng and 1
12V direct current supply between terminals Yes
No supply No
if NG or operation takes more than 1 second, replace vacuum e
serasig|  Cut valve bypass valve.
VAP canict Vacuum cut vaive W
canister
side Check vacuum cut valve as follows:
® 1. Plug port © and @ with fingers. AT
‘r~ 2. Apply vacuum to port @& and check that there is no suction
| from port ®).
3. Apply vacuum to port B and check that there is suction g
from port ().
4. Blow air in port B) and check that there is a resistance to
flow out of port (). BA
5. Open port © and (.
6. Blow air in port (&) check that air flows freely out of port {©.
SEFSTSQ] 7. Blow air in port ® check that air flows freely out of port @. -
ST
RS
BY
HA
EL
I
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line

- COMPONENT DESCRIPTION

The malfunction information related to A/T (Automatic Transmission) is transferred through the line (cir-
cuit) from TCM (Transmission control module) to ECM. Therefore, be sure to erase the malfunction infor-
mation such as DTC not oniy in TCM but also ECM after the A/T related repair.

ECM TERMINALS AND REFERENCE VALUE .
Specification data are reference values and are measured between each terminal and @3 (ECM ground).

TER-
: WIRE DATA
MILp:)AL COLOR ITEM CONDITION (DC Voitage)

‘Ignition switch “ONj
7 PU A/T check signai 0-40V
|Engine is running.|

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Malfunction is detected when ... ]
{Possible Cause)
Code No.
P1605 ® An incorrect signal from TCM (Transmission control ® Harness ot connectors
0804 module) is sent to ECM. {The communication line circuit between ECM and
TCM is open or shorted.)
® Dead {(Weak) battery
® TCM
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONTOR % NO FALL L] PROCEDURE
CMPS+*RPM(REF) 700rpm NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that
| RECORD | battery voltage is more than 10.5V.

SEF190P 1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3} Start engine and wait at least 40 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-415.
OR
1) Turn ignition switch “ON".
= 2) Start engine and wait at least 40 seconds.
3) Select “MODE 7” with GST.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-415.
OR
woy 1) Turn ignition switch “ON”.
2) Start engine and wait at least 40 seconds.

EC-412




TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line {Cont’d)

3) Turn ignition switch “"OFF”, wait at least 5 seconds
and then turn “ON".

4) Perform “Diagnostic Test Mode I (Self-diagnostic
results) with ECM. @l

5) K 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-415.
MA

EM
LG

o
FE
cL
M
AT

FA

RS
BT
HA
EL

DX
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (Cont'd) -

EC-ATDIAG-01

TCM
(TRANSMISSION
CONTROL
MODLULE)
F29
0BDz2 = Detectable line for DTC
|L2s]) = Nan-detectable line for DTG
PU
PU
ECM
ATCK (ECCS
CONTROL
MODULE)
F30

121314 wmmmmus[]%a%mw%mmﬁmﬁms
516171z ] e shalzzi]22 36137] 3eJ30fa0 41 [42 344 )45 46127 45

1
T

a
({e]

101[102(103] [104[105
107]108]108] [110[111
113[114|115] 1164117

2|4
49]50

[3¢]35]36]57]

AEC376A
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TROUBLE DIAGNOSIS FOR DTC P1605

View with instrument fower cover RH removed

A/T Diagnosis Communication Line (Cont’'d)

DIAGNOSTIC PROCEDURE

e

—,

INSPECTION START

Glove box

ECM harness

protector SEF481U

View with center consocle removed
I T

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harmess connector
and TCM harness conhector.

3. Check harness continuity between ECM
terminal (7) and TCM terminal .
Continuity should exist.

If OK, check harness for short to
ground and short 1o power.

NG

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

2

<
ri M xr—‘\.
Transmission control

INSPECTION END

( module harness conhector
AN S S

SEF517U

ﬁ}l [ Tom EFCONNEGTGRII

45

lo] connecTaR]
7

L=

HE=X

SEF340U

EC-415

Y

Check the following.

® Harness for open or
short between ECM and
TCM

If NG, repair open circuit or

short fo ground or short to

power in hamess or con-

nectors.

LG

GL

M

ST

RS

BT

(A

EL

571
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TROUBLE DIAGNOSIS FOR DTC P1706

Park/neutral
position (PNF)
switch harness
connector

ground exists.

AECES52A

Park/Neutral Position (PNP) Switch

COMPONENT DESCRIPTION

When the gear position is “P” (A/T models only) or “N”, Park/
neutral position (PNP) switch is “ON”.

ECM detects the park/neutral position when continuity with

For A/T models, the PNP switch assembly also includes a trans-
mission range switch to detect selector lever position.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATICN
Shift lever: "P” or "N"” ON
P/N POSI SW @ |gnition switch: ON
Except above OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @) (ECM ground).

TER-
WIRE DATA
M;:%AL COLOR ITEM CONDITION (DC Voltage)
[Ignition switch "ON"|
: — Approximately OV
Park/neutral position Gear position is "N" or “P
22 G/OR .
(PNP) switch [ignition switch “ON”|
L Approximately 5V
Except the above gear position :

ON BOARD DIAGNOSIS LOGIC

Diagnostic
o Check items
Troub'\l‘; Code Malfunction is detected when .... (Possible Cause)
P1706 ® The signal of the park/neutral position (PNP) switch is | ® Harness or cannectors
1003 not changed in the process of engine starting and a. (The PNP switch or PNP switch circuit is open or

driving.

shorted.)

b. (The circuit betwsen ECM and TCM is open or
shorted.}

® PNP switch

@ TCM (Transmission control moduls)

EC-416



TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

B PARK/NEUT POSI SWCKT PROCEDU RE
SHIFT CAUTION: @l
ouT oF N/P -RANGE Always drive vehicle at a safe speed.
NOTE:
THEN If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- [4

DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test. EM

TOUCH START

[ next | START S]EF%ZN 1) Turn ignition switch “ON”.
2) Perform “PARK/NEUT POSI SW CKT” in “FUNC- LG
TION TEST” mode with CONSULT.
% MONITOR  + NOFaL [ If NG, go to “DIAGNOSTIC PROCEDURE”, EC-419.
CMPSRPM(REF) g12rpm If OK, go to following step.
COOLANTEMP/S  85°C OR
VHCL SPEED SF okm/h 2) Select “P/N POSI SW” in “DATA MONITOR” mode
P/N POSI SW ON with CONSULT. Then check the “P/N POSI SW” sig- g
B/FUEL SCHDL. 0.9msec nal under the following conditions.
Position (Selactor lever) Known good signal GL
| RECORD ] “N” and “P” (A/T only) position ON
SEFETTY Except the above position OFF il

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-419,

W PARK/NEUT POSI SW CKT ll !
If OK, go to following step.

SHIFT 3) Select “DATA MONITOR” mode with CONSULT, AT
ouT oF N/P -RaNGE 4) Start engine and warm it up to normal operating tem-
perature. .
THEN 5) Maintain the following conditions for at least 60 con- A
TOUCH START secutive seconds.
CMPS-RPM (REF): 1,600 - 2,500 rpm -
COOLAN TEMP/S: More than 70°C (158°F}) R
L next || START | B/FUEL SCHDL: 1 - 4.5 ms
SEFoBaN VHCL SPEED SE: 70 - 100 km/h (43 - 62 MPH) &R
Selector lever: Suitable position ®
= Ey iy 6) If 1st trip DTC is detected, go to “DIAGNOSTIC
[L_Eon_Hl comeoron] |4 ff PROCEDURE”, EC-419. .
L OR
(%) | OVERALL FUNCTION CHECK
Use this procedure to check the overail function of the park/ ES
® O neutral position (PNP) switch circuit. During this check, a 1st trip
DTC might not be confirmed.
@ 1) Tumn ignition switch “ON". BT
| 2) Check voltage between ECM terminal @ and body
" SEF9B4N ground under the following conditions. "
Condition (Gear position) Voltage (V) (Known good data)
“P” {A/T only) and “N” position Approx. 0 EL
Except the above position Approx. 5

3) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-419.

EC-417 | 573
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TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch (Cont’d)
EC-PNP/SW-01

IGNITION SWITCH
ON or START
|
ECM s : Detoctable line for DTC ; EESEK Refer to “EL-POWER”.
—: Non-detectable line for DTG 104 (B}
CAD: With AT
NEUT > With MIT ES
2] L= .
GioR 5 E
1 e
¥
<> =1
GIOR PARK/NEUTRAL
POSITION (FNP)
ri-] P 1 SWITCH
a GWHE' Eo0d
G/OR [ R 2
I N _ D
G/OR "1
|| Ced g Ced =0 i)
GfiH G GY/R WG BY QRL
G/OR
E30 I
F203
G/OR = @
G/OR
=1l
PARK/NEUTRAL GY/R WG  BiY
POSITION (PNF}
c-C- o1 s &2
NEUTRAL G GYR WG QR
OTHERS
3]
B
Lasﬂ n
B B G/OR YR W/G B/Y ORL
. 5] I‘"Ir] I'"I|—} r'—lm 7] el
® NP RPOS NPOS DPOS 2ND 18T TCM
._L“ i | SIGNAL 8W SW SW POS POS ggm%’ﬂss'w
ST JenuiE)
D)
Refer to last page (Foldo_ut page).
if2]a]4]sKX6|7]8]9]10 18]2ses I:!_,4SI5568TS E60 (ue),
1Hf12 413 14§15 [16 [17 118 | Ty B]ospios]iisprestiaslias]issltes] vy
Fa
62343\ 5129\@ ‘Il’r; ﬁzh
6§71819/ Gav N als]7 458/ oy
1 W l H.S.
HEABA B EHEBEERIE @ 23] 24 25]26[27 [28]20]30[ 31 [32] 53] 2435
516718 | [36[17]18[i9]20]=1]22 36 37] 3sfag40]41]42[ 43]4a]45] 46|47 |48

AECT776A

EC-418



TROUBLE DIAGNOSIS FOR DTC P1706

Park/neutral

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC PROCEDURE

position (PNP)
switch harness
connector

Park/neutral position (PNP) switch
(M/T models)

INSPECTION START

l

CHECK GROUND CIRCUIT.

NG | Gheck the following.

1. Disconnect (PNP) switch harness con-
nector.

| ® Harness connectors

€D, ED

Refer to MT section.

lOK

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EG-101.

.

INSPECTION END

EC-419

AECB52A
2. Check harness continuity between termi- @ Harness for open or short
nal (@) and body ground. between PNP switch and
5 DISCONNEGT @5 5 Continuity should exist. body ground
Ts. iéj] \ If OK, check harness for short. If NG, repair open circuit or
OK shaort to ground or short to
@ power in harness or con-
it nectors.
E
L @ CHECK INPUT SIGNAL CIRCUIT. NG_‘ Check the following.
1. Disconnect ECM hamess connector. | ® Harness connectors
1 2. Check hamess continuity between ECM F20), @0
= terminal and terminal (2). ® Harness connectors
SEFS56U| | Continuity should exist. D)
If OK, check harness for short. ® Harness conneclors
m DISCONNECT % DISCONNECT OK !
Gﬁ} Eﬁ} ® Harness for open or short
L 1.S. between ECM and PNP
— switch
” ECM 'O[ CONNECTDR” If NG, repair open circuit or
22 short to ground or short to
ff power in harness or con-
nectors,
G t 2 "
CHECK COMPONENT NG | Repiace PNP switch.
seFas7U| | (PNP switch). "

B4

El)

LG

Gl

(V1

FA

Ri&

575
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TROUBLE DIAGNOSIS FOR DTC P1706

€ & >

ORREIELEN
Tals7 /6

7
L_.@-

Park/Neutral Position (PNP) Switch (Cont’d)

Park/neutral position (PNP)
switch (A/T models)

INSPECTION START

AEC555A

(B] DscoET Py
AeGAE

DISCONNECT

[Q]

P na
|| TCM__ |o]CONNEGTOR||
19 F1E1C
(81219 8y
\JA{5]7[6/
. o J J
AECESBA
C —
C] [ rom ™ JofconnecTor]l
13
[ Ecw lofconnector] .s.
@ 22 DISCONNECT
HS.

&

SEF359U

View with center conscle removed

LTI

. Transmission conirol

{ module harness connector
AT S B TR s

SEF517U

l

CHECK POWER SUPPLY. NG .| Check the following.

1. Disconnect PNP switch harness con- ”| ® Hamess connactor
nector. E30),

2. Turn ignition switch “ON". ® 10A fuse

3. Chack voltage between terminal (3) ® Harness for open or short
and ground with CONSULT or tester. between PNP switch and
Voltage: Battery voltage fuse

If NG, repair harness or
OK connectors.
B

CHECK INPUT SIGNAL CIRCUITH. NG | Check the following.

1. Turn ignition switch “"QOFF". | ® Hamess connectors

2. Disconnect TCM hamess connector. 22,

3. Check harness continuity between TCM ® Hamess for open or short
terminal and terminals @ . between PNP switch and
Continuity should exist. TCM
if OK, check hamess for short. If NG, repair open circuit or

short to ground or short to
OK power in harness or con-
nectors.

\d

CHECK INPUT SIGNAL CIRCUIT-IL. NG | Check the following.

1. Disconnect ECM harmess connector. | ® Harness for open or short

2. Check harness continuity between ECM between ECM and TCM
terminal @2 and TCM terminal (3. If NG, repair open circuit or
Continuity should exist. short to ground or short to
If OK, check harness for short. power in hamess or con-

l OK nectors.
NG

CHECK COMPONENT
(PNP switch).
Refer to AT section.

lOK

Perform “TROUBLE DIAGNGSIS FOR
INTERMITTENT INCIDENT”, EC-101.

!

INSPECTION END

EC-420

A 4

Replace PNP switch.




TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat
SYSTEM DESCRIPTION _ @l
Cooling fan control
Vehicile speed sensor Vehicle speed > (A

Engine coolant temperature sensor Engine coolant temperature

Y

EM

Air conditioner switch Air conditioner "ON” signal

h 4

L&

Cocling fan relay(s)

Y

Start signal ECM

Ignition switch

A 4

Camshaft position sensor Engine speed

h 4

Air conditioner triple-pressure Air conditioner pressure signal ' FE

switch

A J

GL
The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air
conditioner system pressure and air conditioner ON signal. The control system has 3-step control [HIGH/

LOW/OFF]. T
With the ignition key in the OFF position the cooling fans will operate for a maximum of 120 seconds if

the engine coolant temperature reaches 96°C (205°F) or above.

AT
Operation
Air conditioner switch is “"OFF" Air conditioner switch is “ON” and triple-pressure switch is "OFF” F 2,
g po-
2% > 2%
B 00 105 (221) ~.0.o.c.o.o.'o. ] 9 105 (221)
8. Poteteleletels 8.
£ 100(212) / // £ 100(212) RA
§  9s5(03 7 E 95203
g g
. BR
'Ez 20 80 'gm 20 a0
S (12} (50} i (12)  (50)
Vehicle speed km/h (MPH) Vehicle speed km/h {MPH) ST
Air conditioner switch and triple-pressure switch are "ON”
g
2 L IRS
T O 105 (221)
g
g 100 (212)
E  os(209) 7 BT
[+]
o
o
e 7
b= 20 80 HA
& (12) (50}
Vehicle speed km/h (MPH}
D : Codling fans do not operate % : Cooling fans operate at “Low” speed s3] : Cooling fans operate at “High” SpﬁeE% 539 EL
(D)4

EC-421 577



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

Engine coolant temperature is 94°C OFF
{201°F) or less.

® FEngine: Idling, after warming up . }
COOLING FAN ® Air conditioner switch “OFF” gg?c'”?zgg?f'g”;;?q%j%“&';,E‘;‘W‘ae” Low
® Vehicle speed .

Engine coolant temperature is 95°C HI
(203°F} or more,

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and €3 (ECM
ground) with a voltmeter. '

TER-
WIRE : DATA
MINAL COLOR ITEM CONDITION (DC Vottage)
NO. :
|Engine is running., BATTERY VOLTAGE
,— Cooling fan is not operating. (11 - 14V)
i3 LG Cooling fan relay (High)
|[Engine is running.|
0-04v
Cooling fan (High) Is operating.
[Engine is running.| BATTERY VOLTAGE
Cooling fan is not operating. {11 - 14V)
14 LG/R Cooling fan relay (Low)
|Engine is running.|
0-0.3v

Cooling fan {Low) is operating.

ON BOARD DIAGNOSIS LOGIC
If the cooling fan or another component in the cooling system malfunctions, the engine coolant tempera-

ture will rise.
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction
is indicated.
Diagnostic trouble s Check ltems
code No. Malfunction is detected when ... (Possible Cause)
OVERHEAT ® Engine coolant temperature reaches an abnormally ® Harness or connectors
0208 high temperature. {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-431.
CAUTION:

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA
section {“Changing Engine Coolant”, “ENGINE MAINTENANCE”). Also, replace the engine oil.
a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like
pouring coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA
section (“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS").
b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

578 EC-422



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

OVERALL FUNCTION CHECK

WARNING:

Never remove the radiator cap when the engine is hot. Seri- Gf

ous burns could be caused by high pressure fluid escap-

ing 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.

1} Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

AECE4D If the coolant level in the reservoir tank and/or radiator is
below the proper range, skip the following steps and go to LG
BACTve TESTR [ ] “DIAGNOSTIC PROCEDURE”, EC-425.
2) Confirm whether customer filled the coolant or not. If cus-
cooue Fan OFF tomer filled the coolant, skip the following steps and go to
= = = MONITOR = == = “DIAGNOSTIC PROCEDURE", EC-425.
’ . 3} Turn ignition switch “"ON”. EE
COOLAN TEMP/S  88°C 4) Perform “COOLING FAN” in “ACTIVE TEST” mode

with CONSULT (LOW speed and HI speed). :
5) If NG, go to "DIAGNOSTIC PROCEDURE”, EC-425. GL

| M
m S OR
I_Hﬁ LOW @ 3) Start engine.

MEF314F,

Be careful not to overheat engine. MT
Gooling fan 4) Set temperature control lever to full cold position.
— /— 5) Turn air conditioner switch “ON”.
- 6) Turn blower fan switch “ON”. AT

7) Run engine at idle for a few minutes with air condi-
tioner operating.

~ Be careful not to overheat engine. S,

8) Make sure that cooling fan operates at low speed.

9) Turn ignition switch “OFF”.

10) Turn air conditioner switch and blower fan switch [Eg

“OFF”.
SEC163BA 11) Disconnect engine coolant temperature sensor har-
ness connector. BR
Cooling an 12) Connect 15041 resistor to engine coolant temperature
/_ 9 ter sensor harness connector.
] e e T 13) Restart engine and make sure that cooling fan oper- ST
harness connector ates at higher speed than low speed.
' DISCOMECT Be careful not to overheat engine.
& 14) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-425. ES
15043 resistor ET

MEC475B
A

EL

EC-423 579



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

u EC-COOL/F-01

BATTERY BATTERY BATTERY 'G’gg'g“s.sr‘;"g;c“
10A 40A 4DA gtjggx Refer to "EL-POWER".
@ EI (J/B) M : Detectable line for DTC
= : Non-detectable line for DTC
WL G GW
[Lzsd] ~
BR
— ®
]
—g— —
- ®
T
i - 1 - -
WL G GW BR G LGB BR GW L
EmilERGl | 1] 1 | | |1|||3|||6|
31 Te] COOLING CH 1] ] COOLING
o Py op 9
FAN FAN
AL &Elﬁg[gv)
(LO-RELAY) N
o T S @
L2 e A N A L) e Ly
LG/R GB G/R & Gy LG G/OR
- I - |
[ ]
—
- N
—
G/B G/Y GR G/OR
[ [N Gl [
COOLING COOLING
FAN FAN
MOTOR-1 ’ MOTOR-2
LG . LG
I_l..l 65 l—l—I
paall====-= Gy
LG/R LG
|_l_| M58 prs] [LH-Jj L] L) L]}
1 |- == 2
N F26 LGB B LG/R B
LG/R LG I - l =
[F=l =1 I—— ®
RFRL RFRH |EGM (ECCS —
MODULE) B B B B
; 5
A AL
Refer to last page (Foldout page).
(a2
1]2] 3[4 sk a6 7[e] el ¥ E=H| (D}
11{12 [13 |14 15 [16 |17 |18 tﬂh 517 ,,
W L/ GY | GY >ts] BR ~BR ' BR
18]25§35]|]4S]5S]es]7S
asostos] i 15hes]1ash4s]iashes

101]102]103| |104[105
107|108|109] [110[111
113|114)115] |118{117

AEC353A
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TROUBLE DIAGNOSIS FOR OVERHEAT

/

VR A AV

Overheat (Cont’d)
DIAGNOSTIC PROCEDURE

Cocling fan relay-

INSPECTION START

l

pump reservoir
-‘—! 1 e FN

Coolmg fan relay-1 <

" A B sersiay

B COCLING FAN CIRCUIT B

CHECK COOLING FAN LOW SPEED
OPERATION.
1. Turn ignition switch “OFF”.
2. Disconnect cooling fan relays-2 and -3.
3. Turn ignition switch "ON”.
4. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
CR

NG

DOES
COOLING FAN

ROTATE AND STOP

Turn ignition switch “ON”.
Perform “COOLING FAN" in
“ACTIVE TEST” mode with
CONSULT.
CR

B

EVERY 3 SECONDS ?

| YES

| NEXT |

WMEF311F

BACTIVETESTR [ ]
cooLinG Fan OFF

= = == MONITOR = = —

COOLAN TEMP/S 838°C

. Start engine.

. Set temperature lever at full cold

position.

5. Turn air conditioner switch
“ON”.

6. Turn blower fan switch “ON".

7. Run engine at idle for a few
minutes with air conditicner
operating.

8. Make sure that cooling fan oper-

ates at low speed.

[HL_1[LowW]
MEF313F

Cooling fan
o] f

SEC163BA

¢0K
®

(Go to next page.}

EC-425

Check cooling fan low

| speed control circuit.
{Go to PROCEDURE A,

EC-427.)

El

e

FE

cL

T

AT

FA

BR

ST

RS

EL

HDX

581
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TROUBLE DIAGNOSIS FOR OVERHEAT

E /
/Coollng fan relay -2

VA4

pump rese rvoir
—t 17

/ i
“ ' N SFT
ry[ Cooflng fan relay-3 3 )

Coollng fan relay-1

A (7 )

SEF518U

o]

W COOLING FAN CIRCUIT i
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ next ][ NO ]| YES

MEF311F

MACTVETEST M [ ]
cooLing Fan OFF

= — = MONITOR

COOLAN TEMP/S 88°C

m
ﬂﬁlﬁow

MEF314F

Cooling fan
/_ 150 2 resistor

DISCONNECT

Engine coolant
temperature sensor
0\ harness connector

MEF613EA|

Overheat (%cmt’d)

@ l

CHECK COOLING FAN HIGH SPEED
OPERATION.
1. Turn ignition switch "OFF”.
2. Reconnect cooling fan relays-2 and -3.
3. Disconnect cooling fan relay-1.
4. Tumn ignition switch “ON”.

5. Perform “CQOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

NG

OR

4. Turn ignition switch “ON".
5. Perform “COOLING FAN" in
“ACTIVE TEST” mode with

CONSULT.
OR

. Turn air conditioner switch and

blower fan switch “OFF”.

5. Disconnect engine coolant tem-
perature sensor harness connec-
tor.

6. Connect 1500 resistor to engine
coolant temperature sensor har-
ness connector.

7. Restart engine and make sure

that cooling fan operates at

higher speed than low speed.

J,OK

(Go to EC-430.)

EC-426

Check cooiing fan high

| speed control circuit.

{Go to PROCEDURE B,
EC-428.)




TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

L=

| Cooling fan relay-1
SEF3520)

and short to power.

mEconnECY PROCEDURE A
HE 1.3. GEDJ
INSPECTION START
Q l
o CHECK POWER SUPPLY. NG | Check the following.
. = 1. Tumn ignition switch “QFF”, ® 40A fuses
@ Cooling fan refay-1 2. Disconnect cooling fan retay-1. ® 10A fuse
3. Check voltage between terminals @ ® Harness for open or short
serasoul | @ ® and ground with CONSULT or between cooling fan
tester. relay-1 and fuse
‘_m Voltage: Battery voltage If NG, repair open circuit or
f‘\ | short to ground or short to
3 K %’ oK power in hamess or con-
/ -, \%\ nectors.
p Coolinglfan motar-2 L2 m
harnass connectar J%
M —— CHECK GROUND CIRCUIT. NG_ Repair harness or connec-
Coo”ng fan motor-1 a 1. Turn ign|t|0n switch “OFF". tors.
harness connector 2. Disconnect cooling fan motor-1 harness
connecter and cooling fan motor-2 har-
ness connector.
3. Check harness continuity between cool-
SEF518U ing fan motor-1 terminal (L7} and cooling
fan relay-1 terminal (3), cooling fan
D] =y Bl e g DiSsohEc relay-1 terminal @ and cooling fan
K Eéj] s, motor-2 terminal (L*).
$ Continuity should exist.
'6]3] If OK, check hamess for short to ground
L% and short to power.
. ] 4. Check harmess continuity between cool-
. . Cooling fan relay-1 ing fan motor-1 terminal (L7), cooling fan
@ olina fan motor-1 motor-2 terminal (L7) and body ground.
CoofiL 5 9 fan moto @ ) Continuity should exist.
fan ‘ ! _J l n@l If OK, check harness for short to ground
motor-2 and short to power.
i
= AECH53A l OK
o DISCONNECT Y e CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
&} S 1. Disconnect ECM harness connector. | ® Harness connectors
- - 2. Check harness continuity between ECM e,
o terminal and terminal (2). ® Harness connectors
|| ECM igi CONNECTOH“ [6]3] Continuity should exist. ,
) ! If OK, check harness for short to ground ® Harness for open or short
between cooling fan

relay-1 and ECM

OK If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.

CHECK COMPONENT NG | Replace cooling fan relay.

(Cooling fan relay-1).
Refer to “COMPONENT INSPECTION",
EC-432.

¥OK

©

(Go to next page.)

EC-427

LG

GL

T

AT

FA

BR

ST

RS

A

Bl

P4
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TROUBLE DIAGNOSIS FOR OVERHEAT

i Y
Cooling fan relay -2
/ R

l‘ ) e N

Y4 gz Coollng fan relay-3

' Coollng fan relay-1 ~
SEF518U

pump raservoir \

Overheat (Cont’d)

©
'

CGHECK COMPONENTS
(Cooling fan motors-1 and -2).
Refer to “COMPONENT INSPECTION”,

NG

EC-432.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

'

INSPECTION END

PROCEDURE B

INSPECTION START

% DISCONNECT

@
0]

MEF432C

i

Replace cocling fan motors.

CHECK POWER SUPPLY.
1. Turn ignition switch “"OFF”,

2. Disconnect coeling fan relays-2 and -3,

3. Turn ignition switch “ON”.

4. Check voltage between cooling fan
relays-2 and -3 terminals @ @ and
ground with GONSULT or tester.
Voltage: Battery voltage

NG

OK

®

(Go to next page.)

EC-428

Check the following.

® 10A fuse

® 40A fuses

® Harness for open or shert
between cooling fan
relays-2 and -3 and fuses

If NG, repair open gircuit or

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR OVERHEAT

& DISCONNECT -& CISCONNECT
4 A€
[ [6]3]

(L P 5 Je——.
i (5 (2 11]
f(;oohng Cooling
n fan
motor-1 relay-2
S _J
- ]3]
/LiRF . 5 ————
NS (2 1]
Cooling Cocling
fan , fan
fator- relay-3
| S ‘l
AEC854A
)& DNECONNECT & DiSCONNECT
A€ rs
Cooling
fan relay-2 H |y
l Cooling
[ — le fan motor-1
1 j
8 &=
Coollng
Cooling fan
relay-3 motor-
GE
{-? 5]
E_ B L
& -
AEC855A
I
DISCONNELT & DISCONNELT
A€ M€
O|CONNECTCR
7
2
AECSE20

Overheat (Cont’d)
@

l

CHECK GROUND CIRCUIT,

1. Turn ignition switch “OFF”.

2. Disconnect coeling fan motors-1 and -2
harness connectors.

3. Check harness continuity between

terminals @ and terminals (H*).

Continuity should exist.

if OK, check harness for short.

Check harness cortinuity between

terminals and terminals (H™),

terminals (7) and body ground.

Continuity should exist.

If OK, check harness for short to

ground and short to power.

& 4

NG

.| Repair harness or connec-

o lOK

tors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connhector.

2. Check harness continuity between ECM
terminal and terminals
Continuity should exist.
It OK, check harness for short to ground
and short to power.

NG

. | Check the following.

OK

| ® Harness connectors

@), €D

® Harness connectors
€29, @9

® Hamness for open or short
between cooling fan
relays-2 and -3 and ECM

if NG, repair open circuit or

short to ground or short o

power in harness or con-

nectors.

CHECK COMPONENTS NG_ Replace cooling fan relays.
(Coocling fan relays-2 and -3). "
Refer to “COMPONENT INSPECTION",
EC-432.
LOK
NG

CHECK COMPONENTS
{Cooling fan motors).
Refer to “COMPONENT INSPECTION",

.| Replace cooling fan motors.

EC-432.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

!

INSPECTION END

EC-429
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TROUBLE DIAGNOSIS FOR OVERHEAT .

Overheat (Cont’d)

l
CHECK COOLING SYSTEM FOR LEAK. |NG | Check the following for
Apply pressure to the cooling system with "] leak.
a tester, and check if the pressure drops. ® Hose
Testing pressure: @ Radiator
eiiivet 157 kPa (1.6 kg/cm?, 23 psi) ® Water pump
Pressure should not drop. Refer to LC section (“Water
CAUTION: Pump”).
Higher than the specified pressure may -
cause radiator damage.

OK

m v

CHECK RADIATCR CAP. NG | Replace radiator cap.

A4

Apply pressure to cap with a tester.
Radiator cap relief pressure:
59 - 68 kPa (0.6 - 1.0 kgfem?, 9 - 14
psi)

lOK

CHECK THERMOSTAT. NG | Replace thermostat

(J33584-4) SLC755A

h 4

1. Check valve sealing condition at normal
room temperatures.
It should seat tightly.
2. Check valve opening temperature and
valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Valve [ift:
More than 10 mm/20°C
{0.39 in/194°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
SLC343| ! For details, refer to LC section (“Thermo-

stat”).
i OK

Check engine coolant temperature sensor. NG_ Replace engine coolant
Refer to “COMPONENT INSPECTION”, | temperature sensor.

EC-134.
v

If the cause can not be isolated, go to
“MAIN 12 CAUSES OF OVERHEATING”
oh next page.

INSPECTION END

586 EC-430
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Overheat (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 ® Blocked radiator ® Visual No blocking —
® Blocked condenser
® Blocked radiator grille
® Blocked bumper
2 ® Coolant mixture ® Coolant tester 50 - 50% coolant mixture ;| See "RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA section.
3 ® Coolant ievel ® Visual Coolant up to MAX level |See “Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section.
4 ® Radiator cap ® Pressure tester 78 - 98 kPa See "System Check”,
(0.8 - 1.0 kg/em?, 11 - 14 | "ENGINE COOLING
psi) 59 - 98 kPa SYSTEM” in LC section.
(0.6 - 1.0 kg/cm?, 9 - 14
psi} (Limit)
ON*? 5 ® Coolant leaks ® Visual No leaks See “System Check”,
“ENGINE COOLING
SYSTEM” in LC section.
ON*2 6 ® Thermostat @ Touch the upper and Both hoses should be hot | See “Thermostat” and
lower radiator hoses “Radiator”, "ENGINE
COOLING SYSTEM” in
LC section.
ON*! 7 @ Cooling fan ® CONSULT Operating See “TROQUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS (Cool-
ing Fan)” (EC-421).
OFF 8 ® Combustion gas leak ® Color checker chemical | Negative —
tester 4 Gas analyzer
ON-3 9 ® Coolant temperature ® Visual Gauge less than 3/4 —
gauge when driving
® Coolant overflow to res- | ® Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, "ENGINE
MAINTENANCE” in MA
section.
OFF** 10 ® Coolant return from res- | ® Visual Should be initial level in | See “ENGINE MAINTE-
ervoir tank to radiatar reservoir tank NANCE” in MA section.
OFF 11 ® Cylinder head @ Siraight gauge fesler 0.1 mm (0.004 in) Maxi- | See “Inspection”, “CYL-
gauge mum distortion {warping) |INDER HEAD” in EM
section.
12 ® Cylinder block and pis- | ® Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section.

*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 “OVERHEATING CAUSE ANALYSIS” in LG section.

EC-431

BR

§T
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TROUBLE DIAGNOSIS FOR OVERHEAT

SEC202B

AT: Cooling fan motor
harness connector

LN

Eo s,

T

DISCONNECT

L =

SEF512P

Overheat (Cont’d)
COMPONENT INSPECTION

Cooling fan relays-1,

-2 and -3

Check continuity between terminals @ and ®, ® and (@.

Conditions Continuity
12V direct current supply between Yes
terminals @ and @

No current supply No

if NG, replace relay.

Cooling fan motors-1 and -2

1. Disconnect cooling fan motor harness connectors.
2. Supply cooling fan motor terminals with battery voltage and

check operation.

Terminals
Speed
(@) @)
Cooling fan Low @ )
motor High , @ @. @

Cooling fan motor should operate.

If NG, replace cooling fan motor.

EC-432



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector

EC-INJECT-01

IGNITION SWITCH
ON or START

T FUSE ‘ .
10a |BLOCK Refer to "EL-POWER". EE : Dotectable line for DTC
(JB) = : Non-detaciable line for DTC

4K

K] ]

B/R

B/R

ﬂl.l
GD)

B/R

B/R

1 —

® @ @

1 ] ]

B/R B/R B/R B/R

=1l =1l =] ]
INJEGTOR INJECTOR INJECTOR INJECTOR
NO.1 é NO.2 é NO.3 é NOC.4
(F1) (F3) = D)

L] (] L] L

TB qB G/B 15

B Y/B le)ie) LB

“102” |ﬁﬁ7ﬂ H104H h1ogﬂ

INJ#1 iNJ#2 INJ#3 g4 |ECMIECCS

MODULE)
1K2K]3K|:::|4K5K5K7K.m 1]2]sl4]5Kys]7]8]a]i0 .@
BK[akfokft K2kl 1akfiklislisy] “BR fliziafia s [te 17 18] W

(o< ,s’
> 5 s

104
110]
116

102103
107]108[109
113[114]115

221223 38]39
w243
EESEIEEE IR

3413536137

°

AEC377A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)
COMPONENT DESCRIPTION

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 needie valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec-
tion 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.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECM ground}.

TER-
WIRE DATA
Mllll\é)AL COLOR ITEM CONDITION (DC Voltage)
BATTERY VOLTAGE
{11 - 14V)
102 R/B Injector No. 1
[Engine is running.f (Warm-up condition) 2‘3 IR
of Lot
104 |GB Injector No. 3 -
S e
T sEFa0aT
BATTERY VOLTAGE
{11 - 14V)
107 Y/B tnjector No. 2
V)
[Engine is running.| (Warm-up condition) 11 DT O T
20l.... ...
Engine speed is 2,000 rpm o L
109 L/B Injector No, 4
T REFS05T
EC-434



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B ACTIVE TEST B D

*** POWER BALANCE *™*

== = = MONITOR —m = =
CMPS.RPM(REF} 737rpm
MAS AIR/FL SEN 098V
JACV-AAC/V A1%

(BN ER[EN
I

RESET

MEF354F

Suitable tool

MEC703B

DISCONKECT

Injector (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK OVERALL FUNCTION.

1. Start engine.

2. Perform "POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.

3. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

oK

1. Start engine.

2. Listen to each injector operating
sound.
Clicking noise should be

heard.
l NG
B

INSPECTION END

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect injector harness connector.

3. Turn ignition switch “ON”.

4. Check voltage between terminal @ and
ground with CONSULT or tester.
Voitage: Battery voltage

NG

lOK

Check the following.

® Harness_gonnectors
* .

® 10A fuse

® Hamess for open or short
between injector and bat-
tery

If NG, repair harness or

connectors.

ECM__|o]CONNECTOR]

Gp)

102 « 104 = 107 » 109
_—

|

AEG756

e 8

AECS59

below.

J,OK

Perform *“TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

v

INSPECTION END

COMPONENT INSPECTION
Injector

[&s) ey
A € (0%
i CHECK OUTPUT SIGNAL CIRCUIT. NG ["Check the following.
2 1. Turn ignition switch “OFF". "| ® Harness for open or short
, 2. Disconnect ECM harness connector. between ECM and injec-
3. Check harness continuity between injec- tor ) o
. tor hamess connector terminal (1) and |th&‘-,t repair Dgen c;]rcg!ttor
= ECM terminals , , , short to ground or short to
, U2 power in harness or con-
Continulty should exist. nectors.
= If OK, check harness for short to ground
and short to power.
AECT55 ‘ oK
DIscoNSEET bissonNET CHECK COMPONENT NG . Replace injector.
ﬁy Eé} |22 {Injector). "
H.S. T.8. Refer to “COMPONENT INSPECTION”

1. Disconnect injector harness connector.

2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 14(} [at 25°C (77°F)]

if NG, replace injector.

EC-435
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/SIG-01

mmm : Detectable line for DTC
wwe - NoN-detectable line for DTC

IGNITION SWITCH
START

FUSE | Pefer to “EL-POWER”.
108 |BLOCK

{J/B)
26
s

B/Y

[20] ECM (ECCS
STSW CONTROL
MODULE)

INEN[BN] = JanfENIENTTN 172]3T4FsKde]7[a]a 0
8N9N1UN|I1N|12NI13N14N]15N16N 234 15 e [17 18 L

39
43
50

101]1021103] [104]105
107|108|109] |110[111
113|14]115] J118[117

il H.S.

AEC349A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATION

START SIGNAL | @ Ignition switch: ON — START — ON OFF - ON — OFF

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @ (ECM ground).

TER-
WIRE DATA
MrI\II\Cl)AL COLOR ITEM CONDITION (DC Voltage)
[Ignition switch “ON”| Approximately OV
20 B/Y Start signal
[Ignition switch "START"| E?‘Ijl"iE 4?; VOLTAGE

EC-437

€l
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START siIGNAL ckKT I
1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE
IMMEDIATELY,
| _~ex1 | START ]
SEF191L
Y MONITOR ¥t NO FalL L1
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
[ RECORD ]
SEF111P
e GONNECT
I [(m[=
[ ECM  Jo| CONNECTOR] s
20
]
&
A ]
) 1
@ Ky < -
SEF109P
E DISCONNECT (‘ Ej CISCOMNECT
A& GBAE
Fuse
[_ecw _[o[connEcTOR]| block
20 [26]
AEGS557A

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

m l

CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON”.

in “FUNCTION TEST” mode with
CONSULT.
OR

OK

INSPECTION END

1. Turn ignition switch “ON".

2. Chack “START SIGNAL” in
“DATA MONITOR"” mode with
CONSULT.

2. Perform “START SIGNAL CKT”

[GN “ON”
IGN "START”

OFF
ON

OR

1. Tum ignition switch to “START".
2. Check voltage between ECM
terminal and ground.
Voltage:
Ignition switch “START"
Battery voitage
Except above
Approximately 0V

‘LNG

k4

Check if 10A fuse is OK.

NG

h 4

Replace 10A fuse.

8 lOK

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector and
10A fuse.

3. Check hamess continuity between ECM
ferminal @ and fuse block.
Continuity should exist.
If OK, check hamess for short to ground
and short to power.

NG

lOK

Perform “TROUBLE DIAGNOCSIS FOR
INTERMITTENT INCIDENT”, EC-101.

!

594

INSPECTION END

.| Check the following.
"| ® Hamness connectors

@,
® Harness for open or short
between ECM and fuse

block
IT NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.

EC-438




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

A4

Ignition switch Start signal

ECM

v

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. If the ECM receives a
180° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 180° 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 fuei pump.

AEC564

Fuel

¥

pump
relay

Condition

Fuel pump operation

Ignition switch is tumed to ON.

Qperates for
5 seconds

Engine running and cranking

Operates

Except as shown above

Stops

COMPONENT DESCRIPTION

The fuel pump with a fuel damper is an in-tank type (the pump
and damper are located in the fuel tank).

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM GONDITION

SPECIFICATION

FUEL PUMP RLY |*® Engine running and cranking

@ [gnition switch is turned to ON (Qperates for 5 seconds) ON

Except as shown above

OFF

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @3 (ECM ground).

TER-
WIRE DATA
M,LT)AL COLOR fTEM CONDITICN (DC Voltage)
,Ignition switch "ON’q
l—— For 5 seconds after turning ignition switch o-1v
(ION”
8 B/P Fuel pump relay (Engine is running.
|1gnition switch “ON”|
BATTERY VOLTAGE
Mere than 5 seconds after turning ignition (11 - 14V)
switch “ON”"

EC-439
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

IGNITION SWITCH
ON or START
1 FUSE
15A  |BLOCK| peter 1o “EL-POWER".
7] (B
(17)
1 2N
O B
BL  BW

FUEL

B/W
[
‘5“ PUMP
RELAY
oll |&iD
L
BY

e : Detectabls line for DTC
= : Non-detectable line for DTC

EC-F/PUMP-01

B/P
BIY
[Em]
FUEL
PUMP
B/P By @19
,—'—| |—'—|
]
BP BiY
B
B/P ®
[l | I
FPA ECM
(ECCS CONTROL B B
MODULE) L i
F r— —s
£
B INENBNI—JJANENGN[7N
i F =] @D {NIONIENITN} (3417)
NERRE @ 5 T N{ONJIONH NN N EN 6
1]2]3]4 [
9 [1op11]42]13]14]15]16

161{102]103] |104[105
107)108]1C9] [110]111
113]114|115] 16117

EC-440

AEC378A



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

/’@
_____‘——Fuel fllter

\ Brake booster

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

i

l

®

(Go o next page.}

EC-441

= m CHECK OVERALL FUNCTION. OK INSPECTION END
X / 1. Tum ignition switch “ON". o
@_pmchmg fuel Ieed hose‘ 2. Pinch fuel feed hose v!nth fingers,
M o Fuel pressure pulsation should be felt
(O —) T on the fuel feed hose for 5 seconds
\ “ ~ SEF521U after ignition switch is turned “ON".
l NG
B
[ CHECK POWER SUPPLY. NG [ Check the following.
1. Turn ignition switch “OFF”. 7| ® 15A fuse
2. Disconnect fuel pump relay. ® Harness for open or short
3. Turn ignition switch “ON". between fuse and fuel
4. Check voltage between terminals ®, pump relay
S Data vk conasatay for GONSULT @and ground with CONSULT or tester. If NG, repair harmess or
7 m— Voltage: Battery voltage connectors.
L= o
SEF649U
B] CHECK POWER AND 'GROUND CIRCUIT. NG~ Check the following.
- Iy PR 1. Tum ignition switch “OFF”, | ® Harness connectors
Ek 15. 2. Disconnect fuel pump harness connec- ,
EDXEL tor. ® Hamess for open or short
= 3. Check harness continuity between termi- between fuel pump and
E nal & and body ground, terminal @ and body ground
] fuel pump relay connector terminal ® Harness for open or short
' . between fuel pump and
Continuity should exist. fuel pump relay
@ b It OK, check harness for shott to If NG, repair open circuit or
= ground and short to power. short to ground or short to
SEF479P OK power in harness or con-
nectors.
Rear seat access
ot B
| CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the foltowing.
1. Disconnect ECM harness connector. | ® Harness connectors
2. Check harness continuity between ECM @ @
terminal and fuel pump relay con- ® Harness for open or short
nector terminal between ECM and fuel
Continuity should exist. pump relay
If OK, check hamess for short to ground If NG, repair open circuit or
and shott to power. short to ground or short to
(\ ’f harness conneclor SEF021S lOK power in hamess or con-
nectors.

A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

T
T.S.
-
—
e DISCONNECT = DISCONNECT
T.5. T.8.

e
3]

o

[z

5]

&)

SEF342U
r DISCONNECT =5 DISCOMNECT
e A
[__ec__ [ connEcTaR]
8 —
3
2]
kd
@
SEF482P

WACTIVETESTE  []

FUEL PUMP ReLay  ON
=== MONITOR = = =
CMPS.RPM{REF] Orpm

MEF309F

Fuel Pump (Cont’'d)
®

l

EHECK COMPONENT

{Fuel pump relay).
1. Reconnect fuel pump relay, fuel
pump harness connector and
ECM harness connector.

2. Turn ignition switch “ON”.

3. Tumn fuel pump relay “ON" and
“OFF” in “ACTIVE TEST” mode
with CONSULT and check opear-
ating sound.

CR

NG

Y

Replace fuel pump relay.

Refer to “COMPONENT INSPEC-
TION” on next page.

@
lOK

CHECK COMPONENT
(Fuel pump)}.
Refer to “COMPONENT INSPECTION”

NG

vy

Replace fuel pump.

on next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

!

INSPECTICN END

EC-442




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEFS11P

EHe -

)
@3 &
e o] o

SEF0225

Fuel Pump (Cont’d)
COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals @and (.

Conditions Continuity
12V direct current supply Yes
between terminals (1and @

No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (Mand ).
Resistance: 0.2 - 5.0¢} [at 25°C (77°F)]
If NG, replace fuel pump.

EC-443
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch
EC-PST/SW-01

ECM {(ECCS
CONTROL
MODULE)
PWST
|| 25 [|
LG/B s : Detectable line for DTC
—— : Non-detectable line for DTC
LG/B
[lﬁﬁ
L
LG/B
LG/B

B

POWER STEERING
OIL PRESSURE
SWITCH

(E208)

O—
—

IS

4n)
o

Be

GY 1]

3839
42143
49150

10111021103 (1041105

1071083108 |110{111
113|114)115] |1164117

V5.

34]35]3837]

AEC350A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

/ ) COMPONENT DESCRIPTION
\ // The power steering oil pressure switch is attached to the power
Evh {f Hb/ steering pump and detects a power steering load. When a @l
B bltensy 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. MA
" Power steering ol
pressure switch Bl
-
AECT784A
LG

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values
SPEGIFICATION

MONITOR ITEM CONDITION
. ) ) Steering wheel in neutral position OFF
PW/ST SIGNAL | ¥ Er;g;nnz::er warming up, idle | ¢orward direction) 5E
The steering wheel is fully turned ON
ECM TERMINALS AND REFERENCE VALUE cL
Specification data are reference values and are measured between each terminal and @3 (ECM ground).
TER- T
WIRE DATA
M'I\'I\é)AL COLOR ITEM CONDITION (DC Voltage)
AT
|Engine is running.]
I._ Approximately 0V
; ; . Steering wheel is fully being turned
25 LG/B Power s'teenng oil pres EA
sure switch [Engine is running.|
Approximately 5V
Steering wheel is not being turned
B
8T
RS
BT
HA
EL
1o

EC-445 601



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch (Cont’d)
DIAGNOSTIC PROCEDURE

B PW/ST SIGNAL CIRCUIT B

HOLD STEERING WHEEL INSPECTION START

IN A FULL l
LOCKED Pposmon

THEN CHECK OVERALL FUNCTION. OK INSPECTION END

X

E 1. Tum ignition switch “ON".
TOUCH START 2. Perform “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”

L nexi | START ] mode with CONSULT,

OR

MEFG23E 1. Start engine.
2. Check “PW/ST SIGNAL" in

“DATA MONITOR” mode with
AMONITOR wNO FaL  [] _ CONSULT.
Steering is neutral
PW/ST SIGNAL OFF position:

OFF
Steering is turned:

ON

OR
1. Start engine.
2. Check voltage between ECM
terminal @ and ground.
| Voltage:
When steering wheel is
turned quickly.
Approximately 0V
Except above
Approximately 5V

CONNECT
[ ECM | CONNECTOR] @ NG
e poere) G4 €

i RECORD

SEF591!

@@ CHECK INPUT SIGNAL CIRCUIT. NG [ Check the following.
& 1. Disconnect ECM harness cennector. | ® Harness connectors
2. Check harpess continuity between ECM @2D.
A 7 terminal @ and terminal (1). ® Hamness for open or short
\‘E’} < Continuity should exist. between ECM and power
If OK, check harness for short to ground steering oil pressure
and short to power. switch
SEF126P If NG, repair open circuit or
OK short 1o ground or short to

power in harness or con-

DISCONKECT (t\ N BISCORNECT nectors.
A€ A8 -

b , CHECK COMPONENT NG Replace power steering oil
[__Ecm__llconnecTor]| ower steering {Power steering oil pressure switch). pressure switch.

Y

% @ il pressure Refer to “COMPONENT INSPECTION” on

switch
connector next page.

lOK

Perform “TROUBLE DIAGNOSIS FOR
- INTERMITTENT INCIDENT". EC-101.

AECS56A l

INSPECTION END
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Power Steering Oil Pressure Switch (Cont’d)

COMPONENT INSPECTION
& DISGONWECT ! --".
. {EDJ @ Power steering oil pressure switch
5 Power steering il 1. Disconnect power steering oil pressure switch harness con- €l
! pressure switch connector nector then start engine.
2. Check continuity between terminal (1) and ground. .
A
Conditions . : Continuity
e et
Steering wheel is fully being turned Yes ]
1 Steering wheel is not being turned No
AECBE7A \ . .
It NG, replace power steering oil pressure switch. L&
FE
CL
T
AT
(B4,
B )
BR
§T
RS
BT
(&
EEL
WD
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IACV-FICD Solenoid Valve

_ EC-FICD-01
iGNITiOSINSWETCH p—
L Refer to "EL-POWER". s : Detectable line for DTC
EECs)CEkK 10A m— : Non-detectabie line for DTC
g % (/B)
1 |
1
] _
LG/R - .
Y/B
]
THERMAL
PROTECTOR
- :I -4
*
LGR LG
[+] IEI égg\gmnmonm Y!B ICl AC
(&) COMPRESSOR
é 9” e []: é €D-2
¥iB
A EX]
RY YB - -~ h
i ® v LTG0 2 ]} vm
IAGV-FICD
AN
Hf\(
3 =
ny vie[Z H{ IF vR— vR4EE YR= R4 vm
| - pione (M1D)
® vic =[3A} via |
[ Y/G
R/Y YiG A=
o e ial
[g‘_l """"""""""" AMBIENT
F27 TEMPERATURE
RIY Yio SWITCH
I | } ()
R/Y Y/G
[12] [57] ECM (ECCS B & B
ACRLY TASW COMQHOL 6 _I
MODULE) hd
.‘FSD — —
E3d
Refer 1o last page (Feldout page).
o __ (m8) . (Ess
= 1fejala] <> |slef7is ‘ a @)
a [1o]11]12]13]14]15]18]17[18}19420 B 3 F30
w w GY 2] L
5

PN 115 ) ) e | 5 S S S q‘nsx )
8'1-‘2 BS]ashos|i 1812515 4s|1sswss| Eﬂ?’ S1E) EPQPJ?

AlzTaNE2D
57 B

4 This connector is not shown in “HARNESS LAYQUT" of EL section.

AEC352A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

W COMPONENT DESCRIPTION
2 Intake manifold = | & When the air conditioner is on, the IACV-FICD solenoid valve
\ supplies additional air to adjust to the increased load. @l
é - (A
IACV-FICD
‘d solengid valve
|ACV-ai ER
IACV-AAC valve vy regula1:3rr
Ll SEF525R
LG

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECM ground). E

TER | wiRe DATA
MINAL
COLOR ITEM CONDITION (OC Vottage)
NO.
FE
{Engine is running. |
Approximately GV
Both A/C switch and blower switch are “ON"* oL
15 R/Y Air conditioner relay — - G
|Engine is running.| BATTERY VOLTAGE
H H-. ” (11 = 14V)
A/C switch is "OFF T
|Engine is runningﬂ _
Both air conditioner switch and blower switch | APproximately OV AT
21 L/OR Air conditioner switch are "ON” (Compressor operates)
[Engine is running.| BATTERY VOLTAGE
. o wor 11 - 14V FA
Air conditioner switch is “OFF” { )
Engine is running.
| | ov RA
a7 | v Ambient air temperature Idle speed
switch [Engine is running.] [Ambient air temperature is 20°C
|_ (BB°F)] Approximately 8V BR
idle speed
*: Amblent air temperature abave 10°C (50°F) and in any mode except “OFF”. ST
RS
BT
A&
EL
MOz
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3

&) &
(i
\\\\\\\Tup”,ff,f%/// ) o
° c 7Yy
7
4 A/C ﬂ AC
x1000 rimin
MEF634E

IACV-AAC valve

IACV-FICD
solenoid valve

IACV-air
regulator
SEF525R

B]

HE BIDE
Il

SEF&71U

IACV-FICD Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Tan

[2]

SEFE72U

)
CHECK OVERALL FUNCTION. OK INSPECTION END
1. Start engine and warm it up to normal "
operating temperature.
2. Check idle speed.
75050 rpm (in “N” position)
If NG, adjust idle speed.
3. Tum air conditioner switch and blower
fan switch “ON".
4. Recheck idle speed.
800 rpm or more (in “N” position)
NG
r
Check if air conditioner comprassor func- NG_‘ Refer to HA section
tions normally. | (“TROUBLE DIAG-
OK NOSES™).
B L 4
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. " ® Hamess connectors
2. Disconnect IACV-FICD solenoid valve .
harness connector. ® Hamess for open or
3. Stant engine, then turn air conditicner short between [ACV-
switch and blower fan “ON". FICD solenoid valve har-
4. Check voltage between terminal @ ness connector and air
and ground with CONSULT or tester. conditioner relay
Voltage: Battery vollage If NG, repair hamess or
oK connectors.
A\
CHECK COMPONENTS. NG | Replace Ambient air tem-
{Ambient air temperature switch (£3) ) "1 perature switch.
Refer to HA section.
OK
¥
NG

CHECK GROUND CIRCUIT.

1. Start engine and warm it up to normal
operating temperature,

2. Turn ignition switch "OFF”.

3. Check harness continuity between ter-
minal @ and body ground.
Continuity should exist.

If OK, check harness for short to

606

ground and short to power.

OK

'
®

(Go to next page.)

EC-450

Check the following.
® Harness connectors

@) &

® Hamess connectors

&), @D

® Harness connectors
@D, €Y

® Diode 13

® Harness for open or
short between IACV-
FICD solenoid valve and
ground

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF345U

Plunger

IACV-FICD Solenoid Valve (Cont’d)
®

:

NG

CHECK COMPONENT .| Replace IACV-FICD sole-
(IACV-FICD solenoid valve). "1 noid valve.
Refer to "COMPONENT INSPECTION”
below.
OK
'

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

Y

INSPECTION END

SEF097K|

COMPONENT INSPECTION

IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid valve harness connector.
e Check for clicking sound when applying 12V direct current
to terminals.

e Check plunger for seizing or sticking.
» Check for broken spring.

EC-451

@

[

EM

LG

&T

BR

ST

RS

BT

HA

EL

JOX
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Electric Load Signal

EATTERY IGNITION SWITCH ] EC-LOAD-01
ON or START
o
. 1
— Refer to “EL-POWER".
15A
20A 20A 104 |FUSE
BLOCK
§ 7] i
RAN | ] |
iP[----q[2P 20
B3
= G e B
gOMBINATION L [We G
2ND WITCH
g-\.!‘\ﬁ'll-'gll-iNG s : Detectable line for DTC
! ——  Non-detectabie line for DTC
: With multi-remote control system
PASS {BE> : Withoul multi-remate controf systerm
RY  Rm
._I—H_,'Y+ To
| ® - > EL-H/LAMP L LG G
- R/E EL-DTRL
1 E G
RY  RB 5 ) REAR
WINDOW
e 71 DEFCGGER
DIODE 9 ? i RELAY
G 2 2] €D
LR LR am
Il 4 1 1 I
®-r-0@ GA
T
| | I
BR I—1"|
I U*H GiR
50A —
(V8
BR A To EL-DEF O GD
[J—l M58 I—'—l G
He»
F26
BR LR G/R G/R
[TeoTl [E3l Tz [Eal
HLAMP RDEF | EONTRGL OUTPUT | Wikbow | o FEAR | BN ThaNce
MODULE) DEFOGGER OUTPUT [CONTROL
TIMER ONIT
Refer to last page (Foldout page).
T2 & Tslel7]8] e 113]@2) TT21e] 2 SKe] 7T [9T0) i)
AENREDBEREE zo? 5T ? 7112 [13 |12 115 [16 17 | 18 ? DRED,
= 33
E50 1] 5]617](Es6) 1 [2 [ 3](B1)
[1T23]2]5]s] 12l 8]a]0] w 4]5]8]7]8] w
r___—____——_T_l__W —————— 1 =H| m
I  |ofkopd =Tl (52 1 s G
| [ip[ee ™~ palralealedfiioh:cheg| “~w ! 36| Bm ¥ o
I I W R= N
1ui[102}103| [roa]108]108
107]108]109] [11o]311[112
113f114fr1s] [ria[117]11s

AEC373A
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Electric Load Signal (Cont’d)

EC-LOAD-02 @l

ECM
(ECCS . M2
CONTROL
MODULE)
H/FAN 30
139_] mmmw  Detectable line for BTG EM
I—'—' = : Non-detectable line for DTC
LG/R
LG
FE
LG/R
L'J-
LGm CL
| o
1
LGR LG/R T
[Gsll < [l
PUSH FAN
AC EW GONTROL | o SWITCH A
. ,| &
O‘F;\T FA
]
B
EBR
—-
] r"l 8T
II3 B B
. =
M6
BT
O _ @ N IBEOE«aREn A
(M48) o] Tisleo] [ee[4]2ltmas 112[3] 4] sKYs[7Te [2[10]Gsa)
EE W o1] el [71s[3]11] g 12134 15 [16 {17 [18 ?
EL
il
101|102 ma| 104{105¢708) BIIZ{B 20 38} &R
7 m 24125126127(28) 42|43 D3¢
G ) O || BB (o] Trlabis HS
113114115' 116[117]118 m 18117118 m w sl

AEC374A
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MSCONMECT
M €

|olconnECTOR||
55 « 60

L

[_Ecm

AEC897

Electric Load Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

B8]

. m CONNECT
oo Hooveson] |2 €
59

[2]

P

m |

SEF385U

CHECK OVERALL FUNCTION. NG | Check the following.

1. Turn ignition switch “OFF". | For terminal

2. Disconnect ECM harness connector. ® Harness connectors

3. Turn ignition switch “ON". .

4. Check voltage between ECM terminal ® Harness for open or
@, and ground with CONSULT or short between ECM and
tester. rear window defogger
Voltage between @ and ground: relay

Rear window defogger “ON” ® Hamness for open or
Battery positive voltage short between rear win-
Rear window defogger “OFF” dow defogger timer or
ov smart entrance control
Voltage between and ground: unit and rear window
Lighting switch “ON’’ or daytime defogger relay
running light “ON” Refer to EL section
Battery positive voltage ("REAR WINDOW
Lighting switch “OFF” or DEFOGGER™).
daytime running light “OFF” For terminal
ov ® Harness connectors
o,
OK ® Harness connectors
® Harness continuity
between ECM and light-
ing swilch
® Diode
H NG, repair open circuit
short to ground or short to
power in harness or con-
nectors.
B ¥

CHECK POWER AND GROUND NG_ Check the following.

CIRCUIT. "] ® Harness connectors

1. Turn ignition switch “OFF”. @s9),

2. Check continuity between ECM terminal ® Harness for open or
@ and ground. short between ECM and
Bilower fan switch “ON™ fan switch, fan switch

Continuity should exist. and ground

Blower fan switch “OFF”’ ® Harness for open or
Continuity should not exist. shor between fan switch
and push conitrol unit
OK lif NG, repair open circuit

shott to ground or short to
power in harness or ¢on-
nectors.

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-101.

T

INSPECTION END
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MIL & Data Link Connectors

IGNITION SWITCH - - @l
NTION ST pe— EC-MIL/DL-01
FUSE .
[ 1 E’JI;E%CK Refer to “EL-POWER". MA
104 10A 10A
; ' ] ER
|_3|—|*§l_l I_6|T|L_I IE%“_I _
BH:@ GAW P ’
BRAWV: (N> LG
mm - Delectable line for DTC
5 —  Non-detectable line for DTC
COMBINATION {U>: Forusa
: For Canada
(MALFUNCTION <&
T INDICATOR LAMP) . _
K W FE
OR/L I_l_I
7
DATA LINK
CONNECTOR
FOR CONSULT L
P
I_:_l L21] L% L84 [ a
T T T DATA LINK MT
G/B GY/iL GW B Egg[éESngOR
AT
L] 2] L8]
LB B B
A
ORIL /B GYL GW |
BT 2070
(] iE [lr-IE] LB B B
Ot G/B GYL GW |—I_|-@|_L_|
@
LB B
EiE!
¢
| r _I
OR/L G/B GYL GW LB Lol : : Bl Bl &
78]l [l 557 Ires]l &6l 1 _I 1 I
LED-R SCIRX  SCITX SCICL KLINE }ECM(ECCS ® @
CONTROL el hrd BS
MODULE) = = = =
® D) W61
BT
T T T T T T T T ST T T e e T T, 1 .
1
6j5]4 3|2]1 30031(32] A |33]34 1 14113)12]11]10| 8] 8 IBRBBERBE
1211100987] [252527"2829,' Tlelslels o112 @D , 2Lt 01T1E Grig HA
U s =R } GY o [olilrefiaf14]1s]tel | w
= bl '
[T A (] k18 [T 4 EC (] Y A I HHEBESE 7]3W|10M IHHOEES slal7]s
56 M57
st Jst [eLT7i{eL 4 I 2 T 1 S LT[y fis e Tez e == [sTofrifwefiafial eieftr{iefrefa] =5 EL
R S e i
[ 1
101}102[10a] frc4f1o8 1D
107|108]109] [110f111
11af11a]118] [116] 117
AEC344A
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR
Fuel pressure at idling
kPa (kgfcm?, psi)

. Approximately
Vacuum hose is connected 235 (2.4, 34)
- Approximately
Vacuum hose is disconnected 2594 (3.0, 43)

Inspection and Adjustment

Target idle speed*1 rpm
No-load*2
{in “N" position) 700+50
Base idle speed*3 rpm
No-lgad™2
(in “N” position} 65050
Air conditioner: ON

{in "N position)

850 or more

Ignition timing

20°12° BTDC*3

*i: Throttle position senscr harness connector connected

*2: Under the following conditions:

® Air conditioner switch: OFF

® FElectric load: OFF (Lights, heater fan & rear defogger)
® Steering wheel: Kept in straight-ahead position
*3: Throttle position sensor harness connector disconnected or

using CONSULT “WORK SUPPORT”

IGNITION COIL

Primary voltage v

12

Primary resistance
[at 20°C (68°F)] 0

Approximately 1.0

Secondary resistance
[at 20°C (68°F)] k(}

Approximately 10

MASS AIR FLOW SENSOR

Supply voltage \'

Battery voltage (11 - 14)

Qutput voltage at idle V'

13-1.7"

Mass air flow (Using CONSULT
or GST)

Approximately 3.24 at idle*

g-m/sec | Approximately 12.2 at 2,500 rpm*

*: Engine is warmed up to normal operating temperature and run-

ning under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °G (°F) Resistance k(2
20 {68) 21-28
50 (122) 0.68 - 1.00
90 (184) 0.236 - 0.260

EGR TEMPERATURE SENSOR

EGR temperature Voltage Resistance
°C (°F) v MO
0({32) 4.61 0.68 - 1.11

50 {122) 2.53 0.09-012
100 (212) 0.87 0.017 - 0.024

FRONT HEATED OXYGEN SENSOR

HEATER

Resistance [at 25°C {77°F)] Q 23-43
FUEL PUMP

Resistance [at 25°C (77°F)] 0 0.2-50
IACV-AAC VALVE

Resistance [at 20°C (68°F)] L4 Approximately 10
INJECTOR

Resistance [at 25°C (77°F)] 0 10-14
RESISTOR

Resistance [at 25°C (77°F)] k(1 Approximately 2.2

THROTTLE POSITION SENSOR

Throttle valve conditions

Rasistance k()
[at 25°C (77°F)]

Completely closed Approximately 0.5
Partially open 056-40
Completely open Approximately 4.0

EC-456
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Inspection and Adjustment (Cont’d)

'CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR
Calcuiated load value % HEATER

{Using CONSULT or GST) Resistance [at 25°C (77°F)] & 23-43 Gl

At idle Approx. 19%

At 2,500 rpm Approx. 18%
A

CRANKSHAFT POSITION SENSOR (OBD)

Resistance [at 25°C (77°F)]  Q 432 - 528
EM

INTAKE AIR TEMPERATURE SENSOR

Temperature °C (°F) Resistance kQ

20 {68) 21-29 LG

80 (178) 0.27 - 0.38

FE

6L

T

AT

A

RA

BR

ST

RS

BV
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