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DIAGNOSTIC TROUBLE CODE INDEX

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

DTC*8 DTC*6
ltems CONSULT Reference fems CONSULT Reference
CONSULT screen terms * age CONSULT screen terms g age
( ) GST ECM*1 pag ( ) GST2 ECM*1 pag
Unable to access ECM — — EC-88 KNOCK SEN/CIRCUIT P0325 0304 EC-250
*COOLAN T SEN/CIRC PO125 0908 EC-157 L/PRESS SOL/CIRC PO745 1205 AT-131
AT 1ST GR FNCTN PO731 1103 AT-96 MAF SEN/CIRCUIT*3 PO100 0102 EC-112
AT 2ND GR FNCTN PO732 1104 AT-102 MAP/BAR SW SOL/CIR P1105 1302 EC-333
AJT 3RD GR FNCTN P0733 1105 AT-107 MULTI CYL MISFIRE P0O300 0701 EC-245
A/T 4TH GR FNCTN PO734 1108 AT-112 NO SELF DIAGNOSTIC
FAILURE INDICATED PO000 0506 -
A/T DIAG COMM LINE P1605 0804 EC-447
NO SELF DIAGNOSTIC Flash-
AIT TCC SV FNCTN P0744 1107 AT-124 : .
ABSL PRES SEN/CIRC PO1 0803 EC-122 FAILURE INDICATED o 2T ng's e
AR TEMP SENGIRG o 0 01 EC-131 O/R CLTCH SOL/CIRG P1760 1203 AT-150
0110 040 -
ATF TEMP SEN/CIRC PO710 1208 AT-85 OVER HEAT | s EC-455
CAM POS SEN/GIRG P0340 o101 EC-260 P-N POS SW/CIRCUIT P1706 1003 EC-450
3. .
CLOSED LOOP 1148 0307 C6.042 PNP SWICIRC PO705 1101 AT-81
CLOSED TP SW/CIRC PO510 0203 EC-325 PURG CONTV & SV P1499 o2 EC-438
COOLANT T SEN/CIRC PO115 0103 EC-137 PURG CONTAV SV Pidez 0807 EC-432
CPS/CIRG (OBD) COG P1536 0005 EC-358 "PURG VOLUME GONTAV P0443 1008 EC-296
CPS/CIFICL(IIT O)BD P03as 0802 EC_255 PURG VOLUME CONTN P1444 0214 EC-393
oL MISFIR; ) P0301 0608 EC-245 REAR 02 SENSOR PO137 0511 EC-199
q -
YL 2 MISFIRE Pos02 060 EG.045 REAR 02 SENSOR PO138 0510 EC-206
’ i REAR 02 SENSOR P0139 0707 EC-213
CYL 3 MISFIRE P0303 0608 EC-245
YL 4 MISFIRE o Ec.24 REAR 02 SENSOR P0140 0512 EC-220
04 0605 -245
03 © RA 02 SEN HEATER PG141 0902 EC-226
ECM POG05 0301 EC-331
EGR SYSTEM P00 0302 EG.267 SFT SOL A/CIRC*3 PO750 1108 AT-135
Can SySTEM o1402 o514 EC~374 SFT SOL B/CIRC*3 PO755 1201 AT-139
EGA TEMP SENGIRG P1401 0305 EC-SSS TCC SOLENOID/CIRC POT40 1204 AT-120
EGRC SOLENOIDY B1400 1008 EC-363 THRTL POS SEN/CIRC™3 PO120 0403 EC-142
i TP SEN/CIRC A/T*3 P1705 1206 AT-143
EGRG-BPT VALVE PO402 0306 EC-276
ENGINE SPEED SIG Po7 T80 TW CATALYST SYSTEM P0420 0702 EC-281
25 1207 -
EVAP PURG FLOW/MON P1447 01?1 EC-406 VC CUTV BYPASSIV F1491 o3 FC-426
EVAP SMALL LEAK P1440 0213 EC-381 VON BYPASSV P1490 o801 EC-421
i VEH SPD SEN/CIR AT*4 PO720 1102 AT-89
EVAP SMALL LEAK P0440 0705 EC-285
VARG SYS PRES SEN P0450 o704 o307 VEH SPEED SEN/CIRC*4 PO500 0104 EC-314
’ VENT CONTROL VALVE PO446 0903 EG-302
FFCM/CIRCUIT P1220 1305 EC-344
VENT CONTROL VALVE P1446 0215 EC-401
FR O2 SEN HEATER P0135 0501 EC-195
VENT CONTROL VALVE F1448 0309 EC-415
FRONT O2 SENSOR P0130 0303 EC-163
*1: tn Diagnostic Test Mode 1l (Self-diagnostic results).
FRONT Q2 SENSOR PO131 0411 EC-169
These numbers are contralled by NISSAN.
FRONT O2 SENSOR P12 0410 EC-175 *2: These numbers are prescribed by SAE J2012.
FRONT O2 SENSOR P0O133 0409 EC-181 *3: When the fail-safe operation occurs, the MIL illumi-
FRONT O2 SENSOR P0134 0412 EC-189 4 q_’:‘]‘ei}m— Hluminates when both the “Revolut
*4: The iHuminates when bo e “Revolution sensor
FUEL SYS DIAG-LEAN PO171 o115 EC-230 signal” and the “Vehicle speed sensor signal” meet the
FUEL SYS DIAG-RICH PO172 0114 EC-236 fail-safe condition at the same time.
FUEL TEMP SEN/GIRC P0180 0402 EC-241 *5: While engine is running.
IACV/AAC YLV/CIRG PO5OS 0205 EC-319 6: 1st trip DTC No. is the same as DTC No.
IGN SIGNAL-PRIMARY P1320 0201 EC-351

170 EC-2



DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Contd)

P NO. INDEX FOR DTC

pTCs Items Reference pTC’s Items Reference @”
CONSULT CONSULT
GST*s ECM*1 | (CONSULT screen terms) page a2 ECcM*1 | (CONSULT screen terms) page
— — Unable to access ECM EC-88 PQO720 1102 | VEH SPD SEN/CIR AT*4 AT-89 A
No DTC I_=Ias*h- NO SELF DIAGNOSTIC EC-54 PO725 1207 | ENGINE SPEED SIG AT-03
ing*s | FAILURE INDICATED PO731 1103 | A/T 1ST GR FNCTN AT-96
PO0OC 0505 ggLSUEF‘l-E Iﬁ’é‘g':?g’c - Po7a2 1104 | AT 2ND GR FNCTN AT-102 EM
PO100 0102 | MAF SEN/CIRCUIT*3 EC-112 Po733 105 | /T 3RD GR FNCTN AT-107
PO105 0803 [ ABSL PRES SEN/CIRC EC-122 Po734 106 | AT 4TH GR FNCTN AT-112 6
POT10 0401 | AIR TEMP SEN/CIRG EC.131 PO740 1204 |TCC SOLENOQID/CIRG AT-120
PO115 0103 | COOLANT T SEN/CIRC EC-137 Po744 107 | ATTCC SV FNCTN AT-124
PO120 0403 | THRTL POS SEN/CIRG*3 EC-142 Po74s 1205 | LAPRESS SOL/CIRC AT-131
PO125 0908 |*COOLAN T SEN/CIRC EC-157 Po750 1108 | SFT SOL A/CIRG™S AT-135
PO130 0303 | FRONT 02 SENSOR EC163 PO755 1201 | SFT SOL B/CIRC*3 AT-139
Po131 0411 | FRONT 02 SENSOR EC169 P1105 1302 | MAP/BAR SW SOL/CIR EC-333 EE
PO132 0410 | FRONT O2 SENSCR EC-175 Pi14s 0307 | GLOSED LOOP EC-342
P0133 0409 | FRONT 02 SENSOR EC-181 P1220 1305 | FPCMICIRCUIT EC-344 ~
Po134 0412 | FRONT 02 SENSOR EC-189 F1320 0201 | IGN SIGNAL-PRIMARY EC-351 GL
0135 0901 | FR 02 SEN HEATER EC-195 P1336 0905 | CPS/CIRC (OBD) COG EC-358
PO137 0511 | REAR O2 SENSOR EC-199 P1400 1005 | EGRC SOLENOIDNV EC-363 T
Po138 0510 | REAR O2 SENSOR EC.206 P1401 0305 | EGR TEMP SEN/CIRC EC-368
PO139 0707 |REAR O2 SENSOR EC-213 P1402 0514 | EGR SYSTEM EC-374
PO140 0512 | REAR O2 SENSOR EC-220 P1440 0213 | EVAP SMALL LEAK EC-381 N
PO141 0902 | RR 02 SEN HEATER G236 P1444 0214 | PURG VOLUME CONTA EC-393
PO171 0115 | FUEL SYS DIAG-LEAN EC.230 P1446 0215 | VENT CONTROL VALVE EC-401 :
P0172 o114 | FUEL SYS DIAG-RICH EC.236 P1447 0111 | EVAP PURG FLOW/MON EC-406 EA
PO180 0402 | FUEL TEMP SEN/CIRG EC.241 P1448 0309 | VENT CONTROL VALVE EC-415
P0O300 0701 | MULTI CYL MISFIRE EC-245 P1480 0801 | VO BYPASSV EC-421 EA
P0301 0608 | CYL 1 MISEIRE G245 P1491 0311 | VC CUT/V BYPASS EC-426
Po302 0607 | ©VL 2 MISFIRE EC.245 Pi492 0807 | PURG CONT/V SNV EC-432
P0303 0606 |CYL 3 MISFIRE EC-245 P1493 0312 | PURG CONT/V & SV EC-488 BR
POBD4 0605 | CYL 4 MISFIRE EC.45 P1605 0804 | AT DIAG COMM LINE EC-447
P0O325 0304 | KNOCK SEN/CIRCUIT EC-250 pi705 1206 TP SEN/GIRC ATT'3 AT-143
P0335 0802 | CPS/CIRGUIT (OBD) EC.055 P1706 1003 | P-N POS SW/CIRCUIT EC-450 8T
PO340 0101 | cAM POS SENGIRG EC.260 P1760 1203 | O/R CLTCH SOL/CIRC AT-150
PO40G 0302 |EGR SYSTEM EC-267 _ 0208 | OVERHEAT : EC-a55 BS
PO402 0306 | EGRC-BPT VALVE EC-276 *1: in Diagnostic Test Mode Il (Self-diagnostic rasults).
o | one |[wommisTovEw | mom1 ., Theseunber asconioled y NOSAN,
P0440 0705 | EVAP SMALI LEAK EC-265 *3: When the fail-safe operation occurs, the MIL iliumi- BT
PO443 1008 |PURG VOLUME GONTA EC-206 nates.
PO446 0902 | VENT CONTROL VALVE EC-302 *4; T_he MIL illumina‘l‘tes when both the “Hevplutigln sensor
PO450 0704 | EVAPO SYS PRES SEN EC.307 S|gnal and tr!q Vehicle speed sensor signal” meet the HA
fail-safe condition at the same time.
P0500 0104 |VEH SPEED SEN/CIRC*4 EC-314 *5: While engine is running.
PO505 0205 IACV/AAL VLV/CIRC EC-319 *6: 1st tl’lp DTC No. is the same as DTC No. EL
PO510 0203 | CLOSED TP SW/CIRC EC-325
P0OG05 0301 |ECM EC-331
PO705 1101 | PNP SW/CIRC AT-81 O3
PO710 1208 | ATF TEMP SEN/CIRC AT-85
171
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PRECAUTIONS AND PREPARATION

Special Service Tools
The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number

{Kent-Moare 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

NT37¢
KV10114400 Loosening or tightening rear heated oxygen
(J-38365) 16 2 sensor
Heated oxygen sensar
wrench
NT&36 a: 22 mm (0.87 in})
Commercial Service Tools
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve open-
ing pressure
NT&53
Leak detector Locating the EVAP leak
(J41416)
NT703
EVAP service port adapter Applying positive pressure through EVAP ser-
(J41413-0BD) vice port
NT704
Hose clipper Clamping the EVAP purge hose between the
( — ) fuel tank and EVAP canister applied to DTC
P1440 [EVAP control system (Small teak ~—
Positive pressure)]
NT720 Approx. 20 mm (0.79 in)
172
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)
“AIR BAG”

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

severity of injury to the driver and front passenger in a frontai 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 either just
before the harness connectors or on the complete harness, 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.

* 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, bent terminals, etc.)

¢ 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”.

e 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.

¢ 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 completed) from the ECM
and TCM (Transmission Control Module) before returning the vehicle to the customer.

EC-5
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PRECAUTIONS AND PREPARATION

BATTERY

Always use a 12 volt battery as
power scurce.

Da not attermpt to disconnect
battery cables while engine is
running

ECCS PARTS HANDLING

174

Handte mass air flow sensar carefully to
avoid damage.

Co not disassemble mass air flow sensor.
Co not clean mass air flow sensar with
any type of detergent.

Do not disassemble IAC valve-AAC valve.
Even a slight leak in the air intake system
can cause serious problems.

De not shock or jar the camshaft

position sensor.

Engine Fuel & Emission Control System

ECM .
® Do not disassemble ECM (ECGS control

madule).

Do not turn on-board diagnostic test mode
selactor forcibly.

If a battery terminal is disconnected. the
memory will return to the ECM value. The
ECM will now start to seif-control at its
initial value. Engine operation can vary

slightly when the terminal is disconnected.

However, this is not an indication of a
proolem,

Do not replace parts because of a slight
variation.

‘¢

WHEN STARTING

Do not depress accelerator pedal
when starting

Immediately after starting, do not rev
up engine unnecessarily.

De not rev up engine jus? prior to
shutdown.

EC-6

WIRELESS EQUIPMENT
® When installing C.B. ham radio or a
mobile phone, be sure to observe
the following as it may adversely
affect electronic control systems
depending on its instaliation location.
1)  Keep the antenna as far as possible
away from the electronic control
units.
2)  Keep the antenna feeder line more
the 20 cm {8 in} away from the
harness of electronic controis.
Do not let them run parallet for a
long distance.
3} Adjust the antenna and feeder line
s0 that the standing-wave ratio can
be kept smalier.
Be sure to ground the radio to
vehicle body.

FUEL PUMP

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

® Tighten fuel hose clamps to the specified
torque.

ECM HARNESS HANDLING

® Securely connect ECM harness
connecters,
A poor connection can cause an
extremely high (surge) voitage to devetop
in coil and condenser. thus resulting in
damage to iCs.

® Keep ECM harness at least 10 ¢m (4 in)
away from adjacent hamesses, to prevent
an ECM system malfunction due to
receiving external noise, degraded
operation of ICs, etc.

® Keep ECM parts and harnesses dry.

® Before removing parts. turmn off ignition
switch and then disconnect battery
ground cable.

AECE72A



PRECAUTIONS AND PREPARATION

SEF289H

Loosened

Tightened

SEF308Q

SEF291H

o T

Perfarm ECM in-
put/output signal)
inspection befare
replacement.

OLD ONE

MEF040D)

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 bolit until the gap between orange indicators

disappears.
[@): 3.0 - 5.0 N'm (0.3 - 0.5 kg-m, 26 - 43 in-Ib)

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 terminals when connecting pin connectors.

Before replacing ECM, perform Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-97.

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

(A

EM

LG

©
&2

T

AT

FA

BR

ST

RS

BT
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PRECAUTIONS AND PREPARATION

Solenoid valve

arness connector
r solenocid valve

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.

SEF348N
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

Gl
EGRGC-solenoid valve
EGR temperature sensor M4,
EVAP canister purge volume control valve Throttle position sensor with throttle position switch

MAP/BARQ switch solenoid valve Absolute pressure sensor E
1ACV-AAC valve EGRC-BPT valve

LG
IACV-FICD solenoid valve Fuel filter

Power steering oil pressure switch EVAP canister purge control valve

3
? GL
!‘J..
e T
)
_ AT
=
FA
m

/L AK

Engine coolant temperature sensor EVAP service port

Mass air flow sensor RS
Injectors Intake air temperature
sensor
IACV-air regulator Ignition coil, power transistor & cémshaﬁ T

position sensor built intc distributor

Knock sensor EVAP canister purge volume control valve
HA
Froent heated oxygen sensor Crankshaft position sensor
Fuel pressure regulator
EGR valve EIL

SEF267V
EC-11 17



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location
(Cont’d)

Fuel pressure

IACV-FICD solenoid valve
e TN
N_T

R\ '\[j'
IACV-air regulator [\ \(

Engine coolant

LY (
7N

Injector (No. 2 cylinder)

Ignition coil, power transistor,
camshaft positioch sensor
built into distributor =
’
RS &
Front heated

oxygen sensor ¢
\ N

~

R o
Sior N
|
a/ﬁ\\,(“) sensor (OBD) W@}m} / /
//

o
EGRC-solenoid valve

EC-12

SEF268V
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Engine Control Component Parts Location
(Cont’d)

Left side view ] ECM

Rear seat
access

Fuel pump @”
harness connector

MA

EM

ECM harness

connector ™S

LG

View A

GL

Diagnostic test ECM
\mode selector /
= J
/
ECCS relay

a0,

SEF451T| [

Trunk room right side {(Remaving trim)
e T

BR

ST

RS

%

Rear heated oxygen sensor HA

SEF269V

EC-13 ol



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location
(Cont’d)

Camshait position sensor, power transistor
and ignition coil (built into distributor)
Terminal for camshaft position sensor

/ , é gand power transistor
ﬂ>t’l§h’.‘ m.',
.\"“

Power transistor

sensor

Metal tip of ignition coil tower
(Terminal of secondary colf circuit)

NOTE: Power transistor, camshalt position sensor, Terminal for ignition coll
and ignition c¢oil have to be replaced as a
distributor assembily.

SEF270V

162 EC-14



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

@l
Vehicle frant MA
EM

Intake
’ * manifold collector E
'

FE
EVAP canistar purge
control solencid valve GL
g
1
! T
Alr duct / f\‘*““j\\
\ 2
- AT
. [/
[ \ 1 / MAP/BARO
/ switch solenoid EA
2 valve
% R
P
> ————Intake manifold support
BR
~
Absolute pressure T

EGRC-solenoid vaive [ -

One-way valve
{Colored side should
face the vacuum.} EGR valve as

EVAP canister Fuel filter BT
purge control vaive
Fuel hose HA
EL
Note: Refer to “System Diagram”, EC-10 for vacuum control
system. Do not use scapy water or any type of solvent while
installing vacuum hoses or purge hoses.
103
AECB37A
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Mass air flow sensor

A4

Engine coolant temperature sensor

Y

Front heated oxygen sensor

Ignition switch

Y

Throttle position sensor

Y

Parvneutral position {PNP} switch

Air conditioner switch

Y

Knock sensor

A4

"1

® EGR temperature sensor

® Crankshaft position sensor (OBD)

® EVAP control system pressure
sensar

® Tank fuel temperature sensor

Y

Battery voltage

Yy

Power steering oil pressure switch

A4

Vehicle speed sensor

Intake air temperature sensar

¥

Absolute pressure sensor

*3

Rear heated oxygen sensor

2

TCM (Transmission control module)

h 4

4

Closed throttle position switch

ECM

Fuel injection & mixture ratio
control

Distributor ignition system

Injectors

Idle air control system

Y

Power transistor

h 4

FACV-air regulator control

IACV-AAC valve and
IACV-FICD solenocid valve

Fuel pump control

IACV-air regulator

¥

Front heated oxyge'n ‘sensor
monitor & on board diagnostic
system

Fuel pump relay

h A

EGR control

Malfunction indicator lamp
(On the instrument panel)

h 4

Front and rear heated oxygen
senser heater control

EGRC-solenoid vaive

h 4

EVIAP canister purge flow con-
tro

Heated oxygen sensor heater

Y

Cooling fan control

® EVAP canister purge volume
control vaive

® EVAP canister purge control
solenoid valve

Alr conditioning cut control

Cooling fan relay

b4

Air conditioner relay

Y

® EVAP canister vent control
valve

® Vacuum cut valve bypass
valve

® MAP/BARQO 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 DTC related to A/T will be sent to ECM.

*3: Under normal conditions, this sensor is not for engine contral operation.
*4: This switch will operate in place of the throttle position sensor to control EVAP parts if the sensor malfunctions.

184
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE &l
Camshaft position sensor Engine speed and piston position
- . &
Mass air flow sensor Amount of intake air [
Engine coolant temperature sensor Engine coolant temperature . ERM

Front heated oxygen sensor Density of oxygen in exhaust gas

h 4

LG

Throttle position
Threttle valve idle position
Gear position

Throttle positicn sensor

Park/neutral position (PNP) switch

Vehicle speed sensor Vehicle speed ECM FE

I Injector
Stant signal
GL

Ignition switch

h 4

Air conditioner switch Air conditioner operation

h 4

T
Knock sensor Engine knocking condition
Electrical load Electrical load signal AT
Battery Battery voltage B
Power steering oil pressure switch Power steering operation 5
Rear heated oxygen sensor Density of oxygen in exhaust gas ~
* Under nermal conditions, this sensar is not for engine control operation. B
BASIC MULTIPORT FUEL INJECTION VARIQUS FUEL INJECTION
SYSTEM INCREASE/DECREASE COMPENSATION ST
The amount of fuel injected from the fuel injector Iin addition, the amount of fuel injected is compen-
is determined by the ECM. The ECM controls the sated to improve engine performance under vari- B8
length of time the valve remains open (injection ous operating conditions as listed below. ¥
pulse duration). The amount of fuel injected is a <Fuel increase>
program value in the ECM memory. The program ¢ During warm-up ) BT
value is preset by engine operating conditions. e When starting the engine
These conditions are determined by input signals e During acceleration
(for engine speed and intake air) from both the ~ ® Hot-engine operation T
camshaft position sensor and the mass air flow ® When selector lever is changed from "N™ to ¥
SBNSOr D” (A/T models only) )
) e High-load, high-speed operation
<Fuel decrease> -
e During deceleration
¢ During high engine speed operation
e During high vehicle speed operation (M/T DX
models)
e Extremely high engine coolant temperature
185
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL /@\
Feedback signal Injection pulse
Fron
heated
oxygen
N .
Cnmbustmei injection
SEF651V

sensar

186

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-163. 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.

o Deceleration and acceleration

o High-load, high-speed operation

¢ Malfunction of front heated oxygen sensor or its circuit

e Insufficient activation of front heated oxygen sensor at low
engine coolant temperature

¢ High engine coolant temperature

¢ 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 ratio as
possible. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both manufacturing differences
(i.e., mass air flow sensor hot film) and characteristic changes
during operation (i.e., injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoreticai
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.

“lL.ong term fuel {rim” is overall fuel compensation carried out
long-term to compensate for continual deviation of the short
term fuel trim from the central value. Such deviation will occur
due t0 individual engine differences, wear over time and
changes in the usage environment.

EC-18



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

~~ Injection pulse
No. 1 cylinder L Two types of systems are used.
_ , . s @l
No. 2 oylinder M Sequential muitiport fuel |nject|on.system .
_ 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 g5
engine is running.
No. 4 cylinder [
l=—— 1 engine cycle —=] R
Sequential multiport fuel injection system MEF522D
Simultaneous multiport fuel injection system Le
No. 1 eylinder L. n n Fuel is injected simultaneously into all four cylinders twice each
No. 2 cylinder < & I I engine cycle. In other words, pulse signals of the same width
o n n are simultaneously transmitted from the ECM.
No. 3 cytinder The four injectors will then receive the signals two times for each
o A A engine cycle. FE
No. 4 CV"“de'L__ _ ‘ 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 systern GL
FUEL SHUT-OFF
MEFS23D]  Fuel to each cylinder is cut off during deceleration or operation M7

of the engine at excessively high speeds.

Distributor Ignition (DI) System AT
INPUT/OUTPUT SIGNAL LINE
Camshaft position sensor Engine speed and piston position [5A,
Mass air flow sensor Amount of Intake air > RA
Engine coolant temperature sensor Engine coolant temperature > BE
Throttle position sensor Throttle position >
Throttle vaive idle position ST
Vehicle speed sensor Vehicle speed ,| ECM > :ig:g?r tran-
RS
Ignition switch Start signal >
: . E1)
Knock sensor Engine knocking .
iti FA
Park/neutral position (PNP) switch Gear position >
Battery Battery voltage . EL
DX
187
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

-
gn
=
~ 0
pr- 5

g

-
s
L

1.00

0.75

Injection pulse width

800

1,000 1,400 1,800 2,200

Engine speed (rpm}

SEF742M

INPUT/QUTPUT 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-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms
the map shown.
The ECM receives information such as the injection pulse width
and camshaft position sensor signal. Computing this
information, ignition signals are transmitted to the power tran-
sistor.

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

A°BTDC

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

e At starting
e During warm-up
e Atidle

e At low battery voltage

¢ 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

h 4

Park/neutral position {PNP) switch

Neutral position

Throttle position sensor

¥

Camshaft position sensor

Throttle valve opening angle
> Air
ECM » conditioner
Engine speed relay

Engire coolant temperature sensor

Engine coolant temperature

A4

ignition switch

Start signal

h 4

SYSTEM DESCRIPTION

This system improves engine operation when the

air conditioner is used.
Under the following conditions, the air conditioner
is turned off.

e When

the accelerator

depressed.

¢ When cranking the engine.

e At high engine speeds.

s When

188

the engine coolant
becomes excessively high.

pedal

o When operating power steering during low
engine speed or low vehicle speed.
¢ When engine speed is excessively low.

is fully

temperature

EC-20



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Cut Control (at no load & high engine

speed)

INPUT/OUTPUT SIGNAL LINE @
Vehicle speed sensor Vehicle speed > (lA,
Park/neutral posiion (PNP) switch Neutral position > EM
Throttle pOSition sensor Throttle pOSItlon » ECM » InjECtOrS

o LG
Engine coolant temperature sensor Engine coolant temperature >
' - EC
Camshaft position sensor Engine speed > .

If the engine speed'is above 3,950 rpm with no load, (for FE
example, in Neutral and engine speed over 4,000 rpm) fuel will
be cut off after some time. The exact time when the fuel is cut

off varies based on engine speed. Gl

Fuel cut will operate until the engine speed reaches 1,150 rpm,

then fuel cut is cancelled.

NOTE: M

This function is different from deceleration control listed

under “Multiport Fuel Injection (MFI) System’’, EC-17. AT
FA
A
BR
ST
RS
BT
HA
EL
DX

189
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold
_niaxe manm Throttle body

Purge line

Vacuum cut valve bypass valve

—

\ EVAP canister

J]‘ purge control

Vacuum cut valve

solenoid valve
EVAP canister
purge control valve

Y.
EVAP canister purge
volume control valve
Refueling control —
valve and refueling Water separator

EVAP vapor cut valve 4 &
vacuum -,

% @

Sealing gas cap with

pressure relief valva
and vacuum relief
valve EVAP canistar
Fusl tank
vent conirol valve

<3 1 AN
|| EvaP 4m  Fuel vapor
8| canister

SEFg44U

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 control valve is controlled by ECM.
When the engine operates, the flow rate of vapor controlled by
EVAP canister purge volume control valve is proportionally
requlated as the air flow increases.

EVAP canister purge control 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 ®).

SEF210U
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EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

TIGHTENING TORQUE

] f:sf_zf_ ’ Tighten EVAP canister as shown in the figure.
46.9-104) Make sure new O-ring is installed properly between EVAP Gl
g O-ing €39 canister and EVAP canister vent control valve.
MA
8.4 - 10.8
{0.86 - 1.10, =i
74.6 - 95.5) &
m : Nem (kg—m, jl"l-|b) AECT778BA
LG

FUEL TANK VACUUM RELIEF VALVE (Built into fuel
filler cap)
1. Wipe clean valve housing. E

2. Check valve opening pressure and vacuum,
Pressure:

16.0 - 20.0 kPa (0.163 - 0.204 kg/cm?, 2. 32 290 FE
psi)
Vacuum:
~6.0 to -3.5 kPa (-0.061 to -0. 036 kg/cm?, -0.87 Gl
Fuel ta’nk side to -0.51 pSI)
SEF427N] 3. If out of specification, replace fuel filler cap as an assembly.
CAUTION: T
Vacuum/Pressure gauge Use only a genuine NISSAN fuel filler cap as a replacement.
Fuel i - Vacuum/ If an incorrect fuel filler cap is used, the MIL may come on.
uel filler Pressure AT
Qe
FA
Fuel filler cap adapter
SEF9435
BR
EVAPORATIVE EMISSION (EVAP) CANISTER PURGE i
CONTROL VALVE
Refer to EC-438. ST
VACUUM CUT VALVE AND VACUUM CUT VALVE
BYPASS VALVE RS
Refer to EC-426.
BT
EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE
HA

Refer to EC-393.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE EL
CONTROL SOLENOID VALVE

Refer to EC-438.

TANK FUEL TEMPERATURE SENSOR
Refer to EC-241.

EC-23 191



EVAPORATIVE EMISSION SYSTEM

EVAF service port adapter

EVAP
service
port

Pressure pump SEF462UC

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

NEVER USE COMPRESSED
AIR OR HIGH PRESSURE
PUMP

DO NOT START ENGINE.
TOUCH START.

CcANCEL |

START

SEF658L)

Leak detector

A EVAP canister
¥ vent control valve

]\ EVAP canister

SEF264Y

Vacuum cut valve bypass valve

Vacuum cut valve
SEF265V

192

Inspection (Cont’d)
EVAP SERVICE PORT

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

How to detect fuel vapor ieakage

CAUTION:
o Never use compressed air or a high pressure pump.

e Do not start engine.

e Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pres-
sure in EVAP system.

NOTE:

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

1.

2.
3.
4,
5
6

N

Attach the EVAP service port adapter securely to the
EVAP service port.

Also attach the pressure pump and hose.

Turn ignition switch “ON”.

' Select the “EVAP SYSTEM CLOSE” of “WORK

SUPPORT MODE” with CONSULT.
Touch “START”. Abar graph (Pressure indicating dis-
play)} will appear on the screen.
Apply positive pressure to the EVAP system until the
pressure indicator reaches the middle of the bar
graph.
Remove EVAP service port adapter and hose with
pressure pump. '
Locate the leak using a leak detector. Refer to
“Evaporative Emission Line Drawing”, EC-25.

OR

Attach the EVAP service port adapter securely to the
EVAP service port and pressure pump with pressure
gauge to the EVAP service port.

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

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/cm?2, 0.2 to 0.4 psi).
Remove EVAP service port adapter and hose with
pressure pump.

Locate the leak using a leak detector. Refer to
“Evaporative Emission Line Drawing”, EC-25.
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

intake EM

manifoid collector

/ LG

EVAP canister purge EE
volume control valve

BR
ST
RS
BY
FiA

EL

Note: Do not use soapy water or any type of solvent while installing vacuum hoses or purge
hoses.
SEF272V
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

Refer to
previous

page

(Previous EVAP vapor purge line

page}

|
Y

__ Vacuum_cut valve
S

-
EVAP control system
pressure Sensor

7

194 EC-26

@ EVAP canister

(2
!
S
C ,
acuum cut valve
S

Vi
bypass valve

|

ister vent control valve

el

Watar separator

SEF846UA



EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)
SYSTEM DESCRIPTION

Refusling EVAP vapor line

EVAP purge line /
\ o Signal line

=TI %ﬁ

Vacuum |I_| ]

cut valve ’_//( Recirculation fine
One-way fuel valve

Fuel tank

— /N

Refueling contro! valve

‘__M
To EVAP canister
purge volume
control valve

EVAP
canister

To water sepasator Retfusling EVAP vapor cut valve

SEF206V

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 the 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.
e 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-33.
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 installed.

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

After 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.

......pa‘.ﬁ).

EC-27

EM

LG

FE

cL
M]T
AT
A
RA
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EVAPORATIVE EMISSION SYSTEM

196

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)
DIAGNOSTIC PROCEDURE

SYMPTOM: Fuel odor from EVAP canister is strong.

INSPECTION START

Y

CHECK COMPONENT
{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 1b) — NG

Less than 1.8 kg (4 Ib) — OK

If OK, check that water drains from the
canister.

Water should not drain from the EVAP
canister.

NG

OK

v

Replace EVAP canister.

CHECK COMPONENT

(Refueling EVAP vapor cut valve).

Check refueling EVAP vapor cut valve for
open.

Refer to "COMPONENT INSPECTION",
EC-30.

NG

OK

A

Replace refueling EVAP
vapor cut valve with fuel
tank.

CHECK COMPONENT

{Refueling control valve).

Check refueling control valve diaphragm
for damage. Blow air into hose end

and check that there is ng air flow. Refer
to “COMPONENT INSPECTION”, EC-30.

NG

OK

¥

INSPECTION END

EC-28

Y

Replace refueling control
valve with fuel tank.




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

L 4

CHECK COMPONENT

(Water separator and EVAP canister).

1. Check water separator for insect nests
or debris. Refer to “COMPONENT
INSPECTION”, EC-390.

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

If the weight Is:
More than 1.8 kg (4 Ib) — NG
Less than 1.8 kg (4 Ib) — OK

If OK, check that water drains from the

canister.

Water should not drain from the EVAP

canister.

NG

Replace water separator or

OK

h 4

EVAP canister.

CHECK COMPONENT

{Vent hases and vent tubes).

Check hoses and tubes between EVAP
canister and refueling control valve for

clogging, kink, looseness and improper
connection.

NG

Repair or replace hoses

OK

h J

and tubes.

CHECK COMPONENT

(Filler neck tube).

Check signal line and recirculation line for
clogging, dents and cracks.

NG

Replace filler neck tube.

OK

h 4

CHECK COMPONENT
{Refueting control valve).
Refer to "COMPONENT INSPECTION™

on next page.

NG

Replace refueling control

oK

A A

valve with fuel tank.

CHECK COMPONENT

{Refueling EVAP vapor cut valve).
Refer to "COMPONENT INSPECTION”
on next page.

NG

Replace fuel tank with

oK

y

A4

refueling EVAP vapor cut .
valve.

CHECK COMPONENT

(Fuel filler tube).

1. Check filler neck tube and hose con-
nected to the fuel tank for clogging,
dents and cracks.

2. Check one-way fuel valve for clogging.
Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

h 4

INSPECTION END

EC-29

Replace fue filler tube or
repiace one-way fuel valve
with fuel tank.

MA

=l

LG

Gl

b

AT

FA

S

RS

BT

HA

EL
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EVAPORATIVE EMISSION SYSTEM
On Board Refueling Vapor Recovery (ORVR)
(Cont’d)

COMPONENT INSPECTION

Refueling control valve

Check refueling control valve as follows:

1. Remove fusl filler cap.

2. Check air continuity between hose ends @) and ®.
Blow air into the hose end ®). Air should flow freely into the fuel tank.

3. Blow air into hose end @ and check there is no leakage.

4. Apply pressure to both hose ends @ and ® [20 kPa (150 mmHg, 5.91 inHg)] using a pressure pump
and a suitable 3-way connector. Check that there is no leakage.

If NG, replace refueling control valve with fuel tank.

\ \ @) (Signal line)

\ —~— (Refueling EVAP vapor line}
Y
O \ D —

Fuel tank

Recirculation line «©

™~

%

s |

fof  —— —————= EVAP purge line (hose}

d
%y
To fuel filler /
tube uppet To EVAP .
canister SEF207V
Refueling EVAP vapor cut valve
@) (Signal line) 1. Remove fuel tank. Refer to “FUEL SYSTEM” in FE section.

Drain fuel from the tank as follows:
a. Remove fuel feed hose located on the fuel gauge
retainer.

b. Connect a spare fuel hose, one side to fuel gauge
retainer where the hose was removed and the other
side 1o a fuel container.

Drain fuel using “FUEL PUMP RELAY” in “ACTIVE
TEST” mode with CONSULT.
OR
Vacuum pump .'i%’. a. Remove fuel gauge retainer. .
£ b. Drain fuel from the tank using a hand pump into a fuel
container.
2. Check refueling EVAP vapor cut valve for being stuck to
close as follows.
Blow air into the refueling EVAP vapor cut vaive {from hose

3-way connector

o

\
EVAP vapor line)
o \ end (8)), and check that the air flows freely into the tank.
/ 3. Check EVAP vapor cut valve for being stuck to open as fol-
Fuel tank lows.

a. Connect vacuum pump to hose ends @ and using a
suitable 3-way connector.
SEF208] b, Remove fuel gauge retainer with fuel gauge unit.
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EVAPORATIVE EMISSION SYSTEM
On Board Refueling Vapor Recovery (ORVR)
(Cont’d)
Always replace O-ring with new one.

¢. Put fuel tank upside down. @Gl
d. Apply vacuum pressure to both hose ends @ and ® [-13.3
kPa (-100 mmHg, -3.94 inHg)] with fuel gauge retainer
remaining open and check that the pressure is applicable. R#MA
If NG, replace refueling EVAP vapor cut valve with fuel tank.

EM

LC

One-way fuel valve

1. Drain fuel from the tank.
Refer to “COMPONENT INSPECTION" of refueling EVAP E

After removing filler tube

One-way fuel valve vapor cut valve on previous page.
2. Remove fuel filler tube and hose.
— 3. Check one-way fuel valve for operation as follows. FE
b ) When a stick is inserted, the valve should open, when
removing stick, it should close.
Do not drop any material into the tank. GL
Fuel tank _ :
ge an N—— If NG, replace one-way fuel valve with fuel tank.
T
AT
FA
RA
8T
RS
BT
[HA
EL
D4
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POSITIVE CRANKCASE VENTILATION

Description

;l'his system returns blow-by gas to the intake col-
ector.

The positive crankcase ventilation (PCV) valve is
provided {o 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-throtile condition, the manifold vacuum
is insufficient to draw the blow-by flow through the
valve. The flow goes through the hose connection
in the reverse direction.

On vehicles with an excessively high blow-by, the
valve does not meet the requirement. This is
because some of the flow will go through the hose
connection 1o the intake collector under all condi-
tions.

: Fresh air
: Blow-by gas

440

. Blow-by gas during
high-load operation

Qil separator

Baffle plale

PCV valve operation

Engine not running

or backfiring Cruising
|
idling or Acceleration or

decelerating high load

-E= s

AEC923

SEC1374

ET277

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.

200 EC-32



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 with CONSULT. LA
: 3. After engine stalls, crank it two or three times to
: - = release all fuel pressure.
&7\ /4, Bata iink connector 4. Turn ignition switch OFF. 2
for GONSULT
* A v AECE78
LG
B FUEL PRES RELEASER [ ]
FUEL PUMP WILL STOP BY E
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES AFTER
ENGINE STALL. FE
i | e
l START B
SEFg23K
OR T
@ Remove fuse for fuel pump.
tart engine. AT

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

Turn ignition switch off and reconnect fuel pump gg
fuse.

oL~

o) /in
R

Fuel pump fuse
~
N AECH80

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

e Make sure that clamp screw does not contact adjacent ST
parts.
e 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 false readings. ar
1. Release fuel pressure to zero. -
ok : 2. Disconnect fuel hose between fuel filter and fuel tube
SEF574N . .
(engine side). MA
3. Install pressure gauge between fuel filter and fuel tube.
4, Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge. EL
At idle speed:

With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi) |5}
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regula-
tor Check, EC-34.
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BASIC SERVICE PROCEDURE

Fuel pressure

Injector -
Insulator

T

O,

Insulator | 26.0 - 33.9 In-lb)

~—~— Locate plate
on this side.

O-ring 6 H [

Fuel tube
assembly

Insulator

SEF245QD

O.O /LOif

Tighten in numerlcal order.

SEF642T)

202

Fuel Pressure Regulator Check

1.

ral

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.

Injector Removal and Installation

Release fuel pressure to zero.

Remove intake manifold collector. Refer to EM section
(“CYLINDER HEAD").

Disconnect vacuum hose from pressure regulator.
Disconnect fuel hoses from fuel tube assembly.
Disconnect injector harness connectors.

Remove injectors with fuel tube assembly.

Push injector tail piece.
Do not pull on the connector.

Install injectors.

Clean exterior of injector tail piece.
Use new O-rings.

Install injectors with fuel tube assembly to intake manifold.
Install fuel hoses to fuel tube assembly.

. Tighten fuel tube bolts to 9.32 to 10.8 N-m (0.95 to 1.10

kg-m, 6.9 to 8.0 ft-Ib) as shown in the figure. Then tighten
the bolts to 20.6 to 26.5 N-m (2.10 to 2.70 kg-m, 15 to 20
ft-Ib).

Lubricate fuel hoses with a smear of silicone oil.

11.

Reinstall any parts removed in reverse order of removal.

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

EC-34



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment

PREPARATION

(1
(2)
(3)
4
(5)
(6)
7)

(8)
(9)

Make sure that the following parts are in
good order.

Battery

Ignition system

Engine oil and coolant levels
Fuses

ECM harness connector

Vacuum hoses

Air intake system

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

Engine compression

(10) EGR valve operation
(11) Throttle valve
(12) EVAP system

Overall inspection sequence

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
“P” or “N”’ position.

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

Turn off headlamps, heater blower, rear
window defogger.

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

INSPECTION START
v
Perform on board diagnostic NG .| Repair or replace.
system. "
OK
A .
Check & adjust ignition timing. |« :
b4
Check & adjust idle speed. NG .| Check IAGV-AAC valve.
OK
¥ r
Check function of front heated | NG .| Check harnesses for front NG .| Repair or replace har-
oxygen sensors. "| heated oxygen sensors. | ness(es).
OK OK
A
Check CO%. NG .| Check emission control
oK "| parts and repair or replace
if necessary.

¥

INSPECTION END

OK

¥

Replace front heated oxygen
SEensors.

h 4

A

Check function of front heated
QXygen Sensors.

NG

EC-35
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

START

.

Visually check the following:

Air cleaner clogging

Hoses and duct for leaks

EGR valve operation

Electrical connectors

Gasket (intake ranifold, cylinder head, exhaust system)
Throttle valve and throttie position sensor operation

AEGE92

h 4

B ‘ ,

\ / Start engine and warm it up until engine coolant temperature indicator points to

the middle of gauge.
S E RVI C E Ensure engine speed stays below 1,000 rpm.

— ENGINE — :

Open engine hood and run engine at about 2,000 rpm for about 2 minutes
/ S 0 0 N \ under no-load.
' SEF217U
B y
Perform the Diagnostic Test Mode || (Self-diagnostic results),

OK LNG

Repair or replace components as hecessary.

- -l h 4 4
% 8 g Run engine at about 2,000 rpm for about 2 minutes under no-load.
- <1000 rfemin NS Rev engine two or three times under no-load, then run engine at idle speed for
about 1 minute.
SEF248F
D) B IGN TIMING AD. B[] D i
IGNITION TIMING FEEDBACK = 1. Select “IGNITION TIMING ADJ” in WORK SUPPORT mode.
CONTROL WILL BE HELD BY =/ 2. Touch “START".
TOUCHING START. OR
AFTER DOING 50, ADJUST 1. Turmn off engine and disconnect throttle position sensor harness con-
IGNITION TIMING WITH A nector.
TIMING LIGHT BY TURNING 2. Stari engine.
THE CAMSHAFT POSITION
SENSOCR.
4
r START | Rev engine (2,000 - 3,000 ipm) 2 or 3 times under no-load, then run engine at
SEF548N| | jdle speed.

~.L

Bliassa, ~ !
-@_I take manifold collector - @

™~ Throttle pésitioﬁ sensor
harness connector

(Go to next page.)
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BASIC SERVICE PROCEDURE
idle Speed/Ignition Timing/Idle Mixture Ratio

w10 T Adjustment (Cont’d) |
/
@P @f
 White painting Check ignition timing with a timing light.
M/T: 15°x2° BTDC
AIT: 15°22° BTDC (in “P” or “N” position) FA
OK NG
T — — El
Adjust Ignition timing to the speplfled value by turning dis-
AECB04 < tributor after loosening bolts which secure distributor.
MT: 15°2° BTDC . LE
B GN IMING ADJ W [ ] AIT: 15°£2° BTDC (in “P” or “N’" position)
IGNITION TIMING FEEDBACK (B)
CONTROL WILL BE HELD BY
TOUCHING START. p i
AFTER DOING SO. ADJUST 1. ggl;et” :r?or\é;'lMlNG ADJ" in “WORK SUP-
IGNITION TIMING WITH A 2 Touch "STAFi. » EE
TIMING LIGHT BY TURNING ' "OoR
THE CAMSHAFT POSITION 1. Stop engine and disconnect throttle position
SENSOR. sensor hamess connector. &L
2. Start engine.
C START | 'm
SEF546N h 4
Check base idle speed. MT
| At - Read idie speed in "IGN TIMING ADJ” in
-@Iﬂiake manifold collector N @ “WCORK SUPPORT” mode.
/ "X Throltle positicn sensor OR
2 o\ harness connector . Check idie speed. ar
M/T: 75050 rpm
A/T: 750450 rpm {in “P” or “N” pasition) EA
OK J’NG I
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under A
ne-load, then run engine at idle speed. ‘
SEF273V|
r BR
]n W IGN TIMING ADJ I D Qé::jgst base idle speed by turning idle speed adjusting
W,
— ~—— CONDITION SETTING — —| M/T: 75050 rpm ST
A/T: 75050 rpm (in “P” ar “N” position)
16N/T FEepeack HOLD
> RS
=== MONITOR == == =
CMPS:RPM (REF)  762rpm r
IGN TIMING 15B8TDC Touch “BACK”. BT
CLOSED TH/POS ON @
OR
SEF548N 1. Turn off engine and connect throttle position
sensor harness connector, A

/ 2. Start engine.
Idle speed
- adjusting screw ¢ EL

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

¥ Mo

(Go to next page.) -

SEF053F
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BASIC SERVICE PROCEDURE

BACK

UGHT
ON

ENTER

LIGHT 1
MaDE A

SEFg13J

# MONITOR w NO FAIL [ ]

CMPS-RPM (REF]  812rpm

| RECORD |

SEFS50N

¢ NO FAIL D
2000rpm
RICH

¥ MONITOR

CMPSsRPM (REF)
FR O2 MNTR

| RECORD

SEF054P

SEF987K

N ‘ 7
SERVICE
— ENGINE —
, SOON |

‘ SEF217U

206

Idle Speed/Ignition Timing/ldie Mixture Ratio

Adjustment (Cont’d)

Check target idle speed.
=, Read idle speed in “DATA MONITOR"
rnode with CONSULT.
OR

@ Check idie speed.

M/T: 800150 rpm
AIT: 80050 rpm (in “P” or “N” position)

OK NG

) 4

sary.

Check IACV-AAC valve and replace if neces-

}

necessary.

Check IACV-AAC valve hamess and repair if

:

known good ECM.

Check ECM funetion™1 by substituting another

VENEO) v

1. See “FR 02 MNTR” in "DATA

MONITOR” mode.

2. Run engine at about 2,000 rpm for
about 2 minutes under no-load.

3. Maintain engine at 2,000 rpm under
no-load (engine is warmed up to
normal cperating temperature),
Check that the monitor fluctuates
between “LEAN" and “RICH" more
than 5 times during 10 seconds.

1 eycle: RICH — LEAN - RICH
2 cycles: RICH — LEAN — RICH
—LEAN — RICH

*1: ECM may be the
cause of a
probiem, but this
is rarely the case,

NG

OR

1. Set “Front heated oxygen sensor
monitor” in the Diagnostic Test
Mode It
(See page EC-54.)

2. Run engine al about 2,000 rpm for
about 2 minutes under no-load.

3. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction
indicator lamp goes on and off
more than 5 times during 10 sec-

onds.
l oK
END

EC-38

»©
{Go to next page.)



BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/idle Mlxture Ratio
(P} Adjustment (Cont’d)

Front heated oxygen senscr
harness connector

PRQ
Check front heated oxygen sensor harness:

) ] 7
s ﬁ@ 1. Turn off engine and disconnect battery ground MA

8.
cable,
2. Disconnect ECM harness connector from ECM.
L 3. Disconnect front heated oxygen sensor harness
B connector. Then connect harness side terminal for
MEFD31DA front heated oxygen sensor to ground with a jumper
E wire. _
4. Check for continuity between terminal of ECM

IL ECM lOI DONNECTHI % hamess connector and body ground.
DISCONNECT Continuity exists ... imsnarmmimness s snann s OK

Continuity does not exist........ aameereme e earene e renane NG

NG FE

@w OK i _

Repair or replace haress.

j: E— ' (Go to EC-37.) oL

DISCONNECT

EM

LG

Connect ECM harness connector to ECM.

- SEF0&6P
Mt
R R v
W ACTIVETESTE [T 1. Connect battery ground cable.
COOLANT TEMP  20°C 2. Select “ENG COOLANT TEMP" in “ACTIVE AT
TEST” mode.
== =MONITOR === 3. Set “GOOLANT TEMP" to 5°C (41°F) by
CMP3-RPM (REF) Orpm touching "Qu” and "Qd” and “UP”, “DWN". [FA
INJ PULSE 0.7msec 0
IGN TIMING 58TDC R
‘ @ 1. Disconnect engine coolant temperature sen-

m [ (ﬂgl sor harness connector. A
i| UP “ owN |fad 2. Connect a resistor (4.4 k€)) between termi-

AECB81 nals of engine coolant temperature sensor
harness connector. BR
W o=y Ce - _ 3. Connect battery ground cable.
A€
Engine coolant ST
temperature sensor ¥
ham?j%?nnecmr Start engine and warm it up until engine coolant tem-
perature indicator points to middle of gauge. B

(Be sure to start engine after setting “COOLANT
TEMP” or installing a 4.4 k{l resistor.}

BT

YW ¢

4.4 kG resistor SEF053RA @
(Go to next paga.) HA
EL
1%

AECES2

207
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d) '
1
S\,
N, 7
SN 8 %
A
Rev engine two or three times under no-load, then run engine
at idle speed.
:
Check “CO"%.
EF248F
5 Idle CO: Less than 11% and engine runs smoothiy.
| After checking CO%,
1. Touch “BACK",
m or
@ 1. Disconnect the resistor from terminals of engine
sk | <3| = ﬁ @ | coolant temperature sensor harness connector.
2. Connect engine coclant temperature sensor harmess
mope | LGHT | UL l RNTER connector to engine coolant temperature sensor.
NG OK
L 4
Replace front heated oxygen sensor.
SEF$13J
% MONITOR ¥ No Fat [] y
CMPSRPM (REF) 2000rpm 1. See “FR Q2 MNTR” in “Data monitor
FR O2 MNTR RICH mode.

2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up to nor-
mal operating temperature.). Check that
the monitor fluctuates between “LEAN"
and “BICH” more than 5 times during
10 seconds.

1 cycle: RICH — LEAN — RICH

| RECORD 2 cycles: RICH — LEAN — RICH

SEFos4P —LEAN — RICH

OR

@ 1. Set "Front heated oxygen sensor moni-

tor” in the Diagnostic Test Mode I,
{Reier to EC-54.)

IE&@ 2. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction
D indicator lamp goes ON and OFF more
N p than 5 times during 10 seconds.

NG l OK
A J
SEF987K ®
(Go to EC-37.}

‘ (Go to next page.)

N 7
SERVICE
— ENGINE —
, SOON",_

’ SEF217U
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

{

Connect front heated oxygen sensor harness con-
nector to front heated oxygen sensor.

¥
Check fuel pressure regulaior. Refer to EC-34.

y

Check mass air flow sensor and its circuit.
Refer to TRGUBLE DIAGNOSIS FOR DTC P0100,
EC-112.

b4
Check injector and its circuit.

Refer to TROUBLE DIAGNOSIS FOR NON-DE-
TECTABLE ITEMS, EC-469.

Clean or replace if necessary.

Y

Check engine coolant temperature sensor and its
circuit. Refer to TROUBLE DIAGNOSIS FOR DTC
PO115, PO125, EC-137, 157.

v
Check ECM function*2 by substituting another
known good ECM.

*2: ECM may be the cause of a problem, but
this is rarely the case.
(Go to EC-37.)
¢ |f a vehicle contains a part which is operating outside of design speci-
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
cannhot reasonably be expected to detect the resulting malfunction.

EC-41
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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:

¢ Diagnostic Trouble Code (DTC) ...t renr e Mode 3 of SAE J1979
o Freeze Frame data ......c.coeeeecciinnns i eeeeerieemmeeedTaEeiaeseerteesitsnssnneshmentrnsinirenteeneeene Mode 2 of SAE J1979
¢ System Readiness Test (SRT) COUE.....cimmrer it r e e e Mode 1 of SAE J1979
e 1st Trip Diagnostic Trouble Code (1St Trip DTC) cuvevvveiceiieriee e teee e Mode 7 of SAE J1979
e 1st Trip Freeze Frame data
o Testvalues and Test lIMItS..............ccoimiiii e e Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

X: Applicable

—: Not applicable

DTC 1st trip DTC FreeZZII;rame 15Ftr:;’:eF;:?aze SRT code Test value

Diagnostic test
mode 1l l(SeIf- X X1 . _ . .
diagnostic
results)
CONSULT X X X X X —
GST X X2 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 malfunction is
detected in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode. (Refer
to EC-88.) ‘

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 trip, as shown below.
X: Applicable
—: Not applicable

MIL DTC 1st trip DTC
Items 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking Lighting up lighting up | displaying | displaying | displaying | displaying
Misfire (Possible three way catalyst
damage)
— DTC: P0300 - PO304 (0701, X - - X o X o
0605 - 0608} is being detected
Misfire (Possible three way catalyst
damage)
- DTC: PO300 - P304 (0701, - X o X o X
0605 - 0608) has been detected—
Closed loop control — DTC: P1148
(0307) - X - X - X -
Fail-safe items {Refer to EC-88.) — X — X1 — x" —
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 pattemn), 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-52.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-50. These items are required by fegal
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-80. 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.

@ 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Seif-Diag-
nostic Results) Examples: 0101, 0201, 1003, 1104, efc.
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.

e Output of a DTC indicates a malfunction. However, Mode Il and GST do not indicate whether
the malfunction is still occurring or has occurred in the past and has returned to normal.
CONSULT 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

B SELF-DIAG REsULTs I [ 1st trip DTC of a malfunction is displayed in SELF-DIAGNOS-
EAILURE DETECTED TIME TIC RESULTS mode of CONSULT. Time data indicates how
ACV-AAG VLVIOIRG o g$gy times the vehicle was driven after the last detection of a

[PoS03] If the DTC is being detected currently, the time data will be “0”.

[ERASE|| PRINT |[FFdata]

SEF225U
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W seLF-piac ResuTs B [ If a 1st trip DTC is stored in the ECM, the time data will be “[11]”.
FAILURE DETECTED TIME
IACV-AAC VLV/CIRC [11]

[PO505]

[ERASE]|| PRINT |[FFdata|

SEF228U

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 only be displayed on the CONSULT screen, not on the
GST. For details, see EC-65.

Only cne set of freeze frame data (either 1st trip freeze frame data or freeze frame data) can be stored
in the ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There
is no 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: P0300 - PO304 (0701, 0605 - 0608)

Fuel Injection System Function — DTC: PG171 (0115), PO172 (0114)
2 Except the above items (Includes A/T related items)

1

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, 1st trip freeze data is no longer stored (because only one freeze
frame data or 1st trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the
ECM memory and freeze frame data with the same priority occurs later, the first (original) freeze frame
data remains unchanged in the ECM memory.

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMIS-
SION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-52.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) cede 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 following table lists the five SRT items (18 test items) for the ECM used in B14 models.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
SAT items Self-diagnostic test items Gl
Catalyst monitoring ® Three way catalyst function PQ420 (0702)
® EVAP control system (Small leak — Negative pressure} P0440 (0705)
EVAP system monitaring ® EVAP control system (Small leak — Positive pressure) P1440 (0213) MIA

® EVAP control system purge flow monitoring P1447 (0111)

® Front heated oxygen sensor (Circuit) PO130 (0303)

® Front heated oxygen sensor {Lean shift monitoring) PO131 (0411) EM
® [Front heated oxygen sensor (Rich shift monitoring) PO132 (0410)

® Front heated oxygen sensor {Response monitoring) PO133 (0409)

Oxygen sensor monitoring @ Front heated oxygen sensor (High voltage) P0134 (0412) e
® Rear heated oxygen sensor (Min. volitage monitoring) PO137 (0511)
® Rear heated oxygen sensor (Max. voltage monitoring) P0138 (0510)
® Rear heated oxygen sensor {Response monitoring) P0139 (0707)
® Rear heated oxygen sensor (High voltage) PO140 (0512)

® Front heated oxygen sensor heater P0135 {0201)

Oxygen sensor heater monftoring @ Rear heated oxygen sensor heater PO141 (0902) FE
® EGR function (Close) P0400 (0302)
EGR system monitoring @ EGRC-BPT valve function P0402 (G308) 6l

@ EGR function (Open) P1402 (0514)

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-52). In addition, after Engine Control components/system are repaired or if the battery ter- MT
minals remain disconnected for more than 24 hours, all SRT codes may be cleared from the ECM

memaory. . 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)
. , BlR
A sample of CONSULT display for SRT code is shown at left.
WeRTsTATUS B[] “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRT is g
CATALYST CMPLT set.
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT BS
EGR SYSTEM INCMP
BT
I PRINT |
SEF215U
FIA
How to set SRT cade
To set all SRT codes, self-diagnosis for the items indicated above must be performed one or more times.
Each diagnosis may require a long period of actual driving under various conditions. 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. B
213
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Emission-related Diagnostic Information

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
(Cont’d)
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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, aititude, individual driving
habits, eic.

Zone A refers to the range where the time required, for
the diagnosis under normal conditions®, is the shortest.
Zone B refers to the range where the diagnosis can still
be performed if the diagnosis is not completed within
zone A.

: Normal conditions refer to the foliowing:

— Sea level

— Flat road

— Ambilent 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 61 and 69 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 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).

Pattern 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 on next

page.

Pattern 4: & Tests are performed after the engine has

*1:

*2:

been operated for at least 17 minutes.
® The accelerator pedal must be held very
steady during steady-state driving.
® |f the accelerator pedal is moved, the test
must be conducted all over again.
Depress the accelerator pedal until vehicle speed is 20
km/h (56 MPH), then release the accelerator pedal and
keep it released for more than 10 seconds. Depress
the accelerator pedal until vehicle speed is 90 km/h (56
MPH) again.
Operate the vehicle in the following driving pattern.
1) Decelerate vehicle to 0 km/h and lst engine idle.
2) Repeat driving pattern shown below at least 10
times.
¢ During acceleration, hold the accelerator pedal
as steady 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/h-cmsersoreerrinnanes .
(30 - 35 MPH) :
0 kmfh -

*3:
*4;

*5:

*6:

*7

EC-47

(0 MPH) i105i108! 208
SEF414S

Checking the vehicle speed with CONSULT or GST is
advised.

The driving pattern may be cmitted when “PURG
FLOW P1447” is performed using the “DTC WORK
SUPPORT” mode with CONSULT.

The driving pattern may be omitted 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-
ing 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.
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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
“O/D” ON.

Suggested upshift speeds for M/T
models

Shown below are suggested vehicle speeds for
shifting into a higher gear. These suggestions
retate to fuel economy and vehicle performance.
Actual upshift speeds will 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
Gear change shift point
km/h (MPH)
1st to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 65 (40)
4th to 5th 75 (45)

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 25 (15)
2nd to 3rd 40 (25)
3rd to 4th 65 (40)
4th to 5th 75 (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 55 (35)

2nd .95 (60)

3rd 135 (85)

EC-48



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
TEST VALUE AND TEST LIMIT (GST only — not applicable to CONSULT)

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 -

specified as the maximum or minimum value and is compared with the test value being monitored.
Items for which these data (test value and test limit) are dispiayed 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 EM

displayed on the GST screen.

X: Applicable LC
—: Not applicable
di i Test value (GST displa
SRT item Self d:ag nostic test ( play) Test limit Application
ftem TID CID
01H 01H Max. X
CATALYST Three way. catalyst -
function 02H 81H Min. X '
EVAP control
system 05H 03H Max. X cL
{Small leak) -
EVAP SYSTEM
EVAP control
system purge flow 06H 83H Min. X G
monitoring
osH 04H Max. X AT
b
0AH 84H - Min. X o
Front heated 0BH 04H Max. X
oxygen sensor : .
OCH 04H Max. X FA
02 SENSQOR ODH 04H Max. X
19H 86H Min. X EI&
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 SENSCR heater 2AH 88H Min. X
HEATER Rear heated 2DH OAH Max. X BS
oXygen sensor
heater 2EH 8AH - Min. X
31H 8CH Min. X BT
32H 8CH Min. X
EGR function 33H 8CH Min. X HA
EGR SYSTEM 34H 8CH Min. X
35H 0CH Max. X EL
EGRC-BPT valve 36H OCH Max. X
function 37H 8CH Min, X
D
217
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicable
lterns DTC*4 Test vglulef . X
(CONSULT screen terms) ngiyz” ECM™1 SRT code ((?ss'} I(;r:lgt} 1st trip DTC*4 Reference page
EgESIEIIE:cDA?ggOSTIC FAIL- PO00O 0505 _ _ . .
MAF SEN/CIRCUIT PO100 0102 — — X EC-112
ABRSL PRES SEN/CIRC PO105 0803 — — X EC-122
AIR TEMP SEN/CIRC P0O110 0401 -— - X EC-131
COOLANT T SEN/CIRGC PO115 0103 — — X EC-137
THRTL POS SEN/CIRC PO120 0403 — — X EC-142
*COOLAN T SEN/CIRC PO125 0508 — — X EC-157
FRONT 02 SENSOR PO130 0303 X X X*3 EC-163
FRONT 02 SENSOR P0O131 0411 X X X3 EC-169
FRONT Oz SENSOR P0O132 0410 X X X3 EC-175
FRONT O2 SENSCR PO133 0409 X X X*3 EC-181
FRONT 02 SENSOR PO134 0412 X X X*3 EC-189
FR O2 SEN HEATER PG135 0901 X X X3 EC-195
REAR O2 SENSOR PO137 0511 X X X*3 EC-189
REAR 02 SENSOR PO133 0510 X X X3 EC-206
REAR 02 SENSOR PO139 0707 X X X3 EC-213
REAR O2 SENSOR P0O140 0512 X X X3 EC-220
RR 02 SEN HEATER PO141 0902 X X X3 EC-226
FUEL SYS DIAG-LEAN PO171 0115 — — X EC-230
FUEL SYS DIAG-RICH PO172 0114 — — X EC-236
FUEL TEMP SEN/CIRC PO180 0402 — — X EC-241
MULT! CYL MISFIRE P0300 o701 — — X EC-245
CYL 1 MISFIRE P0301 0608 — — X EC-245
CYL 2 MISFIRE PO302 0807 — — X EC-245
CYL 3 MISFIRE P0O303 0806 — — X EC-245
CYL 4 MISFIRE PO304 0605 — — X EC-245
KNCCK SEN/CIRCUIT P0325 0304 — — X EC-250
CPS/CIRCUIT (OBD) P0335 0802 _ — X EC-255
CAM POS SEN/CIRC PO340 0101 — — X EC-260
EGR SYSTEM PQ400 0302 X X X3 EC-287
EGRC-BPT VALVE PO402 0308 X X X3 EC-276
TW CATALYST SYSTEM P0420 0702 X X X3 EC-281
EVAP SMALL LEAK P0440 0705 X X X3 EC-285
PURG VOLUME CONT/NV P0443 1008 — — EC-206
VENT CONTROL VALVE P0446 0903 — — EC-302
EVAPO SYS PRES SEN P045Q 0704 — — EC-307

*1: In Diagnostic Test Mode |i (Self-diagnostic results). These numbers are controlied by NISSAN.
*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 Diagnhostic Information

(Cont'd)
X: Appiicable
—: Not applicable
ltams DTC*4 Test V?|u.8/ . X

(CONSULT screen terms) Cg\sﬁ%ﬂ - SRT code (;ess-zlt_ I;r;'l;,) 1st trip DTC*4 Reference page »
VEH SPEED SEN/CIRC PG500 0104 — — X EC-314
IACV/AAC VLV/CIRC PO505 ' 0205 — — X EC-319
CLOSED TP SW/CIRC P0510 0203 — — X EC-325 EM
ECM POSOS 0301 — — X EC-331
PNP SW/CIRC PO705 1101 — — X AT-81 LG
ATF TEMP SEN/CIRC PO710 1208 — — X AT-85
VEH SPD SEN/CIR AT PO720 102 —_ — X AT-BS
ENGINE SPEED SIG 0725 1207 — — X AT-93
AT 1ST GR FNCTN PO731 1103 — — X AT-96
A/T 2ND GR FNCTN PO732 1104 — — X AT-102 FE
A/T 3RD GR FNCTN PO733 1105 — — X AT-107
A/T 4TH GR FNCTN PO734 1106 — — X AT-112 @ﬂ:.
TCC SOLENOID/CIRC PO740 1204 - — X AT-120
A/T TCC S/V FNCTN PO744 1107 —_ — X AT-124 MT
L/PRESS SOL/CIRC PO745 1205 —_ —_ X AT-131
SFT SOL A/CIRC PO750 1108 — — X AT-135
SFT SOL B/CIRC PO755 : 1201 —_ —_ X AT-139 Ar
MAP/BAR SW SOL/CIR P1105 1302 — — X EC-333
CLOSED LOGP P1148 0307 — — X EC-342 A
FPCM/CIRCUIT P1220 1305 — — X EC-344
IGN SIGNAL-PRIMARY P1320 g201 — —_ X EC-351
CPS/CIRC (OBD) COG P1336 0805 — . —_ X EC-358
EGRC SOLENOID/YV P1400 1005 — —_ X EC-363
EGR TEMP SEN/CIRC P1401 0305 —— — X EC-368 BR
EGR SYSTEM P1402 0514 X X X3 EC-374
EVAP SMALL LEAK P1440 0213 X X X3 EC-381 ST
PURG VOLUME CONT/NV P1444 0214 — — X EC-3583
VENT CONTROL VALVE P1446 0215 —_ — X EC-401 Fﬁg
EVAP PURG FLLOW/MON P1447 a111 X X X*3 EC-406
VENT CONTROL VALVE P1448 0309 —_ —_ X EC-415
VC/N BYPASS/N P1490 0801 — — X EC-421 ET
VC CUT/V BYPASS/V P1491 o 0311 —_ —_ X EC-426
PURG CONT/ S/ P1482 0807 — — X EC-432 [,
PURG CONT/V & SV P1493 0312 - —_ X EG-438
AT DIAG COMM LINE P1605 0804 — — X EC-447 Eﬂ_-.
TP SEN/CIRC A/T P1705 1206 — — X AT-143
P-N POS SW/CIRCUIT P1706 1003 — — X EC-450
O/R CLTCH SOL/CIRC P1760 1203 — — X AT-150 DX
*1: In Diagnostic Test Mode | (Self-diagnostic results). These numbers are controlled by NISSAN.
*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

1.

e NOG RWLN

4.
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).

How to erase DTC (With CONSULT)

1. If the ignition switch stays ‘ON” after repair work, he sure to turn ignition switch “OFF" once. Wait at least 5 seconds
and then turn it “ON” (engine stopped) again.

W SELECT SYSTEM l [[lm seecToiagmope [ B SELF-DIAG RESULTSH [

ENGINE W
AIT

| SELF-DIAG RESULTS
| DATA MONITOR

|
|
|:> [ oTC woRK sUPPORT | |:>
!
|
|

FAILURE DETECTED
SHIFT SOLENQIDN A

[ ToM PART NUMBER

|
|
|
|
|
]

ly]
| ERASE || PRINT |

L I T | I | B |

Turn CONSULT “ON", and touc 3. Touch “SELF-DIAG RESULTS". 4. Touch “ERASE’. (The DTC in the
AT _ TCM will be erased.)
Touch Touch W
F ek < | aackr, <o
[ln SELECT sysTEM , Il seecToagmone [ W SELF-DIAG RESULTS IR [_]
| ENGINE _ | | WORK SUPPORT | FAILURE DETECTED  TIME
I NT I | [ SELF-DIAG RESULTS | SFT SOL AICIRC 0
[PO750]

[ | (> [oatanoniToR | >
| | | ACTIVE TEST |
[ | | DTC CONFIRMATION | m
| | | ECM PART NUMBER | [ERASE|[ PRINT |[ FFdata]
5, Touch "ENGINE”. 6. Touch “SELF-DIAG RESULTS”. 7. Touch “ERASE”. (The DTC In the

ECM will be erased.)

SAT383

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 diaghostic trouble code is not for A/T related items (see EC-2), skip step 2.

1.

2.

3.

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.
Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “THOUBLE

DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the
diagnosis only to erase the DTC))
Select Mode 4 with GST (Generic Scan Tool).

The emission-reiated diagnostic information can be erased by selecting Mode 4 with GST (Generic Scan
Tool).

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.

1.

2.

3.

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.
Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE

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

diagnosis only to erase the DTC.)
Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM.

(See EC-55.)

The emission-related diagnostic information can be erased by changing the diagnostic test mode from
Diagnostic Test Mode 1l to Mode | by turning the mode selector on the ECM. (Refer to EC-55.)

NOTE:

NOU AN~ .

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

Erasing the emission-related diagnostic information using CONSULT or GST is easier and
quicker than switching the mode selector on the ECM.

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

Diagnostic trouble codes

1st trip diagnostic trouble codes
Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes
Test values

Others

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

EC-53
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

‘ Malfunction Indicator Lamp (MIL)
\ / The MIL is located on the instrument panel.
1. The malfunction indicator lamp will light up when the igni-
SERVICE tion switch is turned ON without the engine running. This is
a bulb check. - _
- ENGlNE p— e If the malfunction indicator lamp does not light up, refer to
EL section (“WARNING LAMPS”) or see EC-491.
SOON 2. When the engine is started, the malfunction indicator lamp
/ N should go off. |
‘ If the lamp remains on, the on board diagnostic system has
SEF217U detected an engine system malfunction.

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

'Diagnostic Test Mode |

1. BULB CHECK : 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.}

2. MALFUNCTION : This is a usual driving condition. When a malfunction is detected twice

WARNING in two consecutive driving cycles (two trip detection logic), the MIL will
Ii%ht 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.
¢ “Misfire (Possible three way catalyst damage)”
e “Closed loop control”
e Fail-safe mode

Diagnostic Test Mode Il

3. SELF-DIAGNOSTIC : This function allows DTCs and 1st trip DTCs to be read.
RESULTS
4. FRONT HEATED OXY- : This function allows the fue! mixture condition (lean or rich), monitored
GEN SENSOR MONI- by front heated oxygen sensor, to be read.
TOR
MIL flashing without DTC
if the ECM is in Diagnostic Test Mode Il, 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-55.)

- Diagnostic Diagnostic
Conition Test Mode | Test Mode Il
Engine
stopped SELF-DIAGNOSTIC
N . BULB CHECK RESULTS
tgnition switch \#ﬁ
in “ON" posi- A

tlon Engine
A : FRONT HEATED
running
@) MALFUNCTION | o cEN SENSOR

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

NG

@ Turn ignition switch .| Check MIL circuit. (See »| Repair hamess or conhector.
“ON". (Do not start *| EC-491)
anging.) @l
o ¢0K
4 No
v Check whether ECM test »| Repair or replace ECM test mode selector.
Yes| mode selector can be turned A,
counterclockwise.
Y
Mode | — MALFUNCTION INDICA-  |NG C‘b »| Diagnostic Test Mode | B0
™ TOR LAMP GHECK. Refer to EC-54. D — MALFUNCTION WARNING
MIL should come on. r Start engine.
K
= 16
NG o NG -
» Cgeck I\gIL circuit. {See » Repair hamess or connectlors.
> EC-491.
Y OK
- 3@ OK
Sy Y
{Turn diagnosic test mode selector Egegg )E CM fail-safe. (See FE
on ECM fully clockwise.) '
MIL should come off. OK
Tok cL
Wait at least 2 seconds. =
T

v

”\@ | AT

FA

i3

7

(Turn diagnostic test mode selector
fully counterclockwise.)

1 R&
DIAGNOSTIC TEST MODE Il . > t »| Diagnostic Test Mode Il
— SELF-DIAGNOSTIC RESULTS D —FR?\'N_I'_I' I-I;EATED OXYGEN SENSOCR BR
. MONI =
(Erasing ECM Start engine. onTe
v memory)
ST

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

. Diagnostic troubie codes

. 1st trip diagnostic trouble codes RS
. Freeze frame data

. 1st trip freeze frame data

. System readiness test (SRT) codes BT
. Test values

Wait at least 2 seconds. . Others

v e Switching the modes is not possible when the engine
is running.

o When ignition switch is turned off during diagnosis,

power to ECM will drop after approx. 5 seconds. EL

ﬁ@ The diagnosis will automatically return to Diagnostic

SO0 RN

Test Mode 1.
¢ Turnh back diagnostic test mode selector to the fully [DiX

counterclockwise position whenever vehicle is in use.

o

If the selector is turned fully coun-
terclockwise at this time, the emis-
sion-related diagnostic informa-
tion will be erased from the
backup memory in the ECM.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
~ Malfunction Indlcator Lamp (MIL) (Cont d)

DIAGNOSTIC TEST MODE | — 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”) or see EC-491.

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

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

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

DIAGNOSTIC TEST MODE Il — 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 displayed at the same timie. If the MIL does not illuminate in diagnostic
test mode | (Malfunction warning), all displayed items are 1st trip DTCs. If only one code is displayed
when the MIL illuminates in diagnostic test mode Il (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two
or more codes are displayed, they may be either DTCs or 1st trip DTCs. 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 troubie code Mo. 0102 and No. 0403
0.6 0.3 06 0.3
| F‘J' i r—, J_”
j’ OFF | (]S
’ |
08 ' 03 2.1 06 09 2.1
— Unit: second
Diagnostic trouble code No. 0102 Diagnostic trouble code No. 0403 SEF298Q
Example: Diagnostic trouble code No. 1003
06 0.3
I _
on | |
OFF SI MH_IM “J H "_]—J—LS
B T 5 \
06 09 03 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 park/neutral position (PNP) 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 diagnostic test mode Il (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 Il to Diagnostic Test Mode i. (Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES”.)
¢ If the battery is disconnected, the diagnostic trouble code will be lost from the backup memory

after approx. 24 hours.
e 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 ratio feedback control

Fuel mixture condition in the exhaust gas

MAELFUNCTION INDICATOR LAMP "
condition
ON Lean
Closed loop system
OFF Rich

*Remains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to open icop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode |l 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

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

¢  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-42.

s The MIL will go off after the vehicle is driven 3 times with no maifunction. 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 maffunction recurring. The “TIME” in “SELF-DIAGNOS-
TIC RESULTS” mode of CONSULT will count the number of times the vehicle is driven.

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

SUMMARY CHART
ltems Fuel Injection System Misfire Other
MIL (goes off) 3 (pattern B) 3 (pattern B} 3 (pattern B}
DTC, Freeze Frame Data {no display) 80 (pattern C) 80 (pattern C) 40 (pattern A)
1st Trip DTC (clear) 1 (pattern C), *1 1 {pattern C}, *1 1 (pattern B)
1st Trip Freeze Frame Data (clear) 1,72 1,72 1 (pattern B)

For details about patterns “B” and “C” under "Fuel Injection System” and “Misfire”, see EC-59.
For details about patterns “A” and “B* under “Other”’, see EGC-61.

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

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

EC-57
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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 saifsfies with B and C patterns.

This driving pattern

satisfies with C but not B.

This driving pattern
satisfies with B but not C.

NG
Dsataction

NG
Detection

<wisied BuiaLgs

lights up.

MIL

SEF3925

goes off.

A
e
=
v

swRIy 879214

duy st} ® 014 (du stk

*5: When a malfunction is delected for the first time, the

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

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

1st trip DTC and the 1st trip freeze frame data will be

stored in ECM.
*6: The 1st trip DTC and the 1st trip freeze frame data will

without any malfunctions.
*3: When the same malfunction is detected in two con-

be cleared at the moment OK is detected.
*7: When the same malfunction is detected in the 2nd trip,

secutive trips, the DTC and the freeze frame data will

be stored in ECIM.
*4: The DTC and the freeze frame data will not be dis-

the 1st trip freeze frame data will be cleared.
*8: 1st trip DTC will be cleared when vehicle is driven

once (pattern C) without the same malfunction after

DTC is stored in ECM.

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-58
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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> @l

Driving pattern B means the vehicle operation as follows:
All components and systems shouid 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- MA

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") M

<Driving pattern C>

Driving pattern C means the vehicle operation as follows: Le
(1) The following conditions should be satisfied at the same time:

Engine speed: (Engine speed in the freeze frame data) +375 rpm

Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%]

Engine coolant temperature {T) condition:

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

Example:

If the stored freeze frame data is as follows: €L
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, Calcuilated load value: 27 - 33%, Engine coolant temperature: more [y
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
e The DTC will not be displayed after C counter reaches 80.
e The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after
DTC is stored in ECM. FA
ST
RS
BT
A&
EL
4
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OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS EXCEPT

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
FOR “MISFIRE <EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM”

This driving pattern
satisfies with B but not A

This driving patlern
satisties with A but not B.

Detection

This driving pattern satisfies with A and B patterns.

Detection

OK

lights up.
goes off.

A MIL
Frame

o]
=
]
[a]

MIL

<Wsled Bumng> <eleQ 2welj 78944 (duy 1sL) » 014 (dui 1s))>

=
=
Vv

SEF3935

1st trip DTC and the 1st trip freeze frame data will be

stored in ECM.
*6: 1st trip DTC will be cleared after vehicle is driven once

the 1st trip freeze frame data will be cleared.

{pattern B) without the same malfunction.
*7. When the same maffunction is detected in the 2nd trip,

*5: When a malfunction is detected for the first time, the

EC-60

played any longer after vehicle is driven 40 timas (pat-

secutive trips, the DTC and the freeze frame data will
tern A) without the same malfunction.

be stored in ECM.
*4: The DTC and the freeze frame data will not be dis-

(The DTC and the freeze frame data still remain in

secutive trips, MIL will light up.
ECM.)

*2: MIL will go off after vehicle is driven 3 times (pattern B)

without any malfunctions.
*3: When the same malfunction is detected in two con-

*1: When the same malfunction is detected in two con-
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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> Gl
MA
Engine
coolant °C (°F)
temperature
(1) Engine coolant temperature should go over 70°C {158°F). B
70 {158}
40 {104) LG
20 (68)
{2) Engine coolant temperature should change more than 20°C
t | preep—— {68°F) after starting engine.
IGN ON JGN OFF
Engi ! i
ngine | i " ) PR g AR [EE
speed i ”/—(Sl Ignition switch should be changed from “ON" to "OFF".
pm : |
| —(4) Engine spaed should go over 400 rpm.
! ! oL
I )
403 , — T e —— -
' ‘ i
AEC574
. . AT
e The A counter will be cleared when the malfunction is detected regardless of (1} - (4).
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
¢ The DTC will not be displayed after the A counter reaches 40. BA
<Driving pattern B>
Driving pattern B means the vehicle operation as follows: 2
ol

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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AECE78

NISSAN
CONSULT

.

y
START

[ SUB MODE

SBR455D)

[ SELECT.SYSTEM

ENGINE

SEF895K]

[l SELECT DIAG MODE

[

[ woRk suPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

rACTIVE TEST

| DTC CONFIRMATION

| FuncTION TEST

SEF216U

[[f  seLecT DiaG MoDE

IECM PART NUMBER

l
I
|
[

230

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. Tumn 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/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC DTC

RESULTS™ CONFIRMATION

ftem WORK DATA | acTive | FUNC- DTG

fg:.} '::“EEZE MONITOR | TEST *Illsosh':' SRT | WORK
RAME STATUS | SUP-

DATA*2 PORT

Camshaft 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

>
bl o I I Do B U Y B g VS
=

INPUT
Intake air temperature sensor

Crankshaft pasition sensor (OBD)

R EXax x> x| x| || ]

Knock sensor

Ignition switch (start signal)

bad

Closed throttle pesition switch

Closed throttle position switch {throttle
position sensor signal}

Air conditicner switch

Park/neutral position (PNP) switch X

Power steering oil pressure swilch

Battery voltage

HAM x| x| mim

Injectors

X
Power transistor (Ignition timing) X {lgnition
signal)

>
>
>

=
>
B

IACV-AAC valve X X

ENGINE CONTROL COMPONENT PARTS

EVAP canister purge control solenoid X
valve

o
>
=

EVAP canister purge volume control %
valve

Air conditioner relay

OUTPUT | Fuel pump relay X

EGRC-solenocid vaive .4 X*3

Front heated oxygen senscr heater

Rear heated oxygen sensor heater

Cooling fan

EVAP canister vent control valve

Vacuum cut valve bypass valve

MR pRix = x|x

R =]
b

MAP/BARC switch solenoid valve

Calculated load vatue X

R XX x| =x|=x]
>

»

Fuel pump control module

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

frame data mode only if a 1st trip DTC or DTC is delected. For details, refer to EC-44.
*3: If this function test mode is not available, use the “ACTIVE TEST” mode.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Contd)

Diagnostic test mode

Function

Work support

This mode enables a technician to adjust some
devices faster and maore 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/Output data in the ECM can be read.

Active tast

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/result 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

WORK SUPPORT MODE

. Diagnostic trouble codes

. Freeze frame data
. 1st trip freeze frame data

. Test values
. Others

~NOH Fa N =

. 1st trip diagnostic trouble codes

The following emission-related diagnostic information is cteared when the ECM memory is erased.

. System readiness test (SRT) codes

WORK ITEM

CONDITION

USAGE

THRTL PQS SEN ADJ

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

® |GN SW “ON"

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position sen-
sor initial position

IGNITION TIMING AD.J

® IGNITION TIMING FEEDBACK CONTROL WILL BE HELD BY
TOUCHING “START”. AFTER DOING 30, 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 TOUCHING "START" DURING When releasing fuel pressure from
IDLING. fuel line

EVAP SYSTEM CLOSE

OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE

THE EVAP CANISTER VENT CONTROL VALVE 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 ABCVE 0°C (32°F).

® NO VACUUM AND NO HIGH PRESSURE IN EVAP SYSTEM

@ TANK FUEL TEMP. IS MORE THAN 0°C (32°F).

® WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM

CLOSE"

WHEN TRYING TO EXECUTE “EVAP SYSTEM CLOSE” UNDER

THE CONDITIONS ABOVE, CONSULT WILL PISCONTINUE AND

DISPLAY INSTRUCTIONS.

NOTE: WHEN STARTING ENGINE, CONSULT MAY DISPLAY
“BATTERY VOLTAGE 1S LOW. CHARGE BATTERY”,
EVEN WHEN USING A CHARGED BATTERY.

When detecting EVAP vapor leak
point of EVAP system
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
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 @l
EC-2.). '

. (1A
Freeze frame data and 1st trip freeze frame data
F
reeze. fran;ne data Description EM
itern
(DDS\DGETROUBLE ® When engine control component part/control system has a trouble code, it is displayed as “PXXXX”. LE
[PXXXX] [Refer to “Alphabetical & P No. Index for DTC” (EC-2).]
® “Fuel injection system status” is displayed at the moment a malfunction is detected.
® One of the following modes is displayed.

“MODE 2": Open loop due to detected system malfunction
FUE
UEL SYS DATA “MODE 3": Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MCDE 4”: Closed loop - using oxygen sensor(s) as feedback for fuel control FE
“MCDE 5”: Open loop - has not yet satisfied condition to go to closed loop

CAL/LD VALUE [%] ® “Calculated load value” is displayed at the moment a malfunction is detected. ¢l

COOLANT TEMP
[°C] or [°F]

® “Engine coolant temperature” is displayed at the moment a malfunction is detected.

[n¥
® “Short-term fuel trim” is displayed at the moment a malfunction is detected. T
S-FUEL TRIM [%] #® The short-term fuel rim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule.
Ar
® “Long-term fuel trim” is displayed at the moment a malfunction is detected.
L-FUEL TRIM [%] ® The long-term fuel frim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim. EA,
ENGINE SPEED
[rpm] & “Engine speed” is displayed at the moment a makfunction is detected.
VHCL SPEED [km/h] BA
or [mph] ® “Vehicle speed” is displayed at the moment a malfunction is detected.
ABSOL PRESS BR
[kPa] or [kg/cm?] or ® “Absolute pressure” is displayed at the moment a malfunction is detected.
lpsi]
*: The items are the same as those of 1st trip freeze frame data. sT
RS
BT
FA
EL
DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Cont’d)

Monitored item ECM Main
[Unit] input ) Description Remarks
. signals
signals
CMPS-RPM Indicates the engine speed computed ® Accuracy becomes poor if engine speed
(REF) [rpm] from the REF signal (180° signal) of the drops below the idle rpm.

O

camshaft position sensor.

@ |f the signal is interrupted while the
engine is running, an abnormal value
may be indicated.

MAS AIR/FL SE [V]

The signal voltage of the mass air flow
sensor is displayed.

® When the engine is stopped, a certain
value is indicated.

COOLAN TEMP/S
[°C] or [*F]

The engine coolant temperature (deter-
mined by the signal voltage of the engine
coalant temperature sensor) is displayed.

® When the engine coolant temperature
sensor is open or short-circuited, ECM
enters fail-safe mode. The engine cool-
ant temperature determined by the ECM
is displayed.

FR O2 SENSOR V]

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

RR 02 SENSCR [V]

OO0 O O

Ol © O O

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

FR O2 MNTR
[RICH/LEAN]

O
O

Display of front heated oxygen sensor
signal during air-fuel ratio feedback con-
trol:

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 furning ON the ignition switch,
"RICH” is displayed until air-fuel mixture
ratio feedback control begins.

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

RR 02 MNTR
[RICH/LEAN]

Display 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 certain
value is indicated.

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

The vehicle 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]

0100

The throttle positicn sensor signal volt-
age is displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperature judged from the
tank fuel temperature sensor signai volt-
age is displayed.

EGR TEMP SEN [V]

The signal voltage of the EGR tempera-
ture sensor is displayed.

INT/A TEMP SE [°C]
or [°F]

The intake air temperature determined by
the signat voltage of the intake air tem-
perature sensor is indicated.

START SIGNAL
[ON/OFF]

OO0 10000 O

O

Indicates [ON/OFF] cendition from the

® After starting the engine, [OFF] is dis-

starter signal.

played regardless of the starter signal.

NOTE:
Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
Monitored itern ECM Mai
[Unit] input | an Description Remarks
. signals
signals

CLSD THUP SW
[ON/OFF]

Indicates mechanical contact [ON/OFF]
condition of the closed throttle position
SENSOr.

CLSD THL PCS
[ON/OFF]

Indicates idle position [ON/OFF] com-
puted by ECM according to the throttle
position sensor signai.

AIR COND SIG
[ON/OFF]

Indicates [ON/OFF] condition of the air
conditioner switch as determined by the
air conditioning signal.

PNP SW/CIRC
[ON/OFF]

Indicates [ON/OFF] condition from the
park/neutral position {PNP) switch signal.

PW/ST SIGNAL
[ON/OFF]

O 000

Indicates [ON/OFF] condition of the
power steering oil pressure switch deter-
mined by the power steering oil pressure
switch signal.

IGNITICN SwW
[ON/OFF]

Ol O 100 |0

Indicates [ON/OFF] condition from igni-
tian switch.

INJ PULSE [msec]

Indicates the actual fuel injection pulse
width compensated by ECM according to
the input signals.

® When the engine is stopped, a certain
computed value is indicated.

B/FUEL SCHDL
[msec]

“Base fuel schedule” indicates the fuel
injection pulse width programmed into
ECM, prior to any learned on board cor-
rection.

IGN TIMING [BTDC]

Indicates the ignition timing computed by
ECM according to the input signals.

IACV-AAC/ [%)

O 101 O O

indicates the IACV-AAC valve control
value computed by ECM according to the
input signals.

PURG VOL G/V [step]

Indicates the EVAP canister purge vol-
ume control valve control value com-
puted by the ECM according to the input
signals.

The opening becomes larger as the
value increases.

A/F ALPHA [%]

Indicates the mean value of the air-fuel
ratio feedback correction factor per cycle.

® When the engine is stopped, a certain
value is indicated.

® This data also includes the data for the
air-fuel ratio learning control.

EVAP SYS PRES [V]

The signal voltage of EVAF control sys-
tem pressure sensor is displayed.

AIR COND RLY
[ON/OFF]

Indicates the air conditioner refay control
condition {determined by ECM according
to the input signal).

FUEL PUMP RLY
[ON/OFF]

Indicates the fuel pump relay control con-
dition determined by ECM according to
the input signals.

EC-67
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

ECM

Monitored item Main
[Unit] input | | Description Remarks
. signals
signals

COOLING FAN ® |ndicates the control condition of the
[HI/LOW/OFF] cooling fan (determined by ECM accord-

ing to the input signal).

HI ... High speed operation

LOW ... Low speed operation

QFF ... Stop
EGRC SOV # Indicates the control condition of the
[ON/OFF]} EGRC-solenoid valve (determined by
(FLOW/CUT) ECM according to the input signal).

® ON ... EGR valve is operational

OFF ... EGR valve operation is cut off
VENT CONT/V ® The controt condition of the EVAP canis-
[ON/OFF] ter vent control valve (determined by

ECM according to the input signal) is
indicated.

® ON ... Closed
OFF ... Open

FR G2 HEATER
[ON/GFF]

@ |ndicates [ON/OFF] condition of front

heated oxygen sensor heater determined

by ECM according to the input signals.

RR 02 HEATER
[ON/OFF]

@ indicates [ON/OFF] condition of rear
heated oxygen sensor heater determined
by ECM according to the input signals.

VG/V BYPASS/V
[ON/QFF]

® The control condition of the vacuum cut
valve bypass valve (determined by ECM
according to the input signal) is indi-
cated.

® ON ... Open
OFF ... Closed

PURG CONT SV
[ON/OFF]

@ The control condition of the EVAP canis-

ter purge control solenoid valve (com-
puted by the ECM according to the input
signals) Is indicated.

® ON ... Canister purge is operational
OFF ... Canister purge operation is cut
off

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

® “Absolute throttle position sensor” indi-
cates the throfile opening computed by
ECM according to the signal voltage of
the throttie position sensor.

MASS AIRFLOW
[gm/s]

® [ndicates the mass airflow computed by
ECM according to the signal voltage of
the mass air flow sensor.

MAP/BARO SW/V
[MAP/BARQ]

® The control condition of the MAP/BARO
switch solenoid valve (determined by
ECM according to the input signal} is
indicated.
MAP ... Intake manifold absclute pres-
sure
BARQ ... Ambient barometric pressure
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item ECM Main
[Unit] input | Description Remarks
. signals
signals

ABSOCL PRES/SE [V}

The signal voltage of the absolute pres-
sure sensor is displayed.

FPCM [LOW/HI]

The control condition of the fuel pump
control module (FPCM) (determined by
ECM according to the input signal) is
indicated.

LOW ... Low amount of fuel flow

HI ... High amount of fuel flow

FPCM DR VOLT [V}

The voltage between fuei pump and
FPCM is displayed.

VOLTAGE
V]

Voltage measured by the voltage probe.

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

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

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

® Figures with “#'s are temporary ones.
They are the same figures as an actual
piece of data which was just previously
measured.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original
trouble condition

Change the amount of fuel injec-
tion using CONSULT.

If trouble symptom disappears, see

CHECK ITEM.

Harness and connector
Fuel injectors
Front heated cxygen sensor

® Engine: After warming up, idle
IACV-AAC/ the engine. Engine speed changes according to | ® Harness and connector
® Change the IACV-AAC valve gine sp g 9
OPENING i . the opening percent. ® |ACV-AAC valve
opening percent using CON-
SULT.
. T -
Engine: Return to the original ® Harness and connector

trouble condition

ENG COOLANT ® Change the engine coolant tem- it trouble symptom disappears, see |® Engine coclant temperature sen-
TEMP o ) CHECK ITEM. sor
perature indication using CON- ® Fuel injectors
SULT.
® Engine: Return to the original
frouble condition If trouble symptom disappears, see
IGNITION TIMING | ® Timing light: Set ’ ® Adjust initial ignition timing
L . CHECK ITEM.
® Retard the ignition timing using
CONSULT.
® Engine: After warming up, idle ® Harness and connector
the engine. ® Compression
POWER BAL- ® Air conditioner switch “OFF” Enaine runs rouah or dies ® |njectors
ANCE ® Shift lever “N” 9 9 ’ ® Power transistor
® Cut off each injector signal one ® Spark plugs
at a time using CONSULT. ® [gnition coils
@ Ignition swiich: ON ® Harness and connector
COOLING FAN @ Turn the cooling fan “ON" and Cooling fan moves and stops. ® Cooling fan motor
“OFF” using CONSULT.
® Ignition switch; ON {Engine
stopped)
FUEL PUMP P Fuel pump relay makes the operat- | ® Harness and connector
RELAY ¢ Turn the fuel pump relay "ON ing sound ¢ Fuel pump relay
and “OFF” uging CONSULT and '
listen to operating sound.
® [gnition switch: ON
EGRC SOLE- ® Turn EGRC-solenoid valve “ON” | EGRC-solenoid valve makes an ® Harness and connector
NOID VALVE and “OFF” using CONSULT and | operating sound. ® EGRGC-solenoid valve

listen to operating sound.

SELF-LEARNING
CONT

In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching

“CLEAR?” on the screen.

Ignition swiich: ON
Select “LOW” and “HI” with

“FPCM DR VOLT” of CONSULT
changes as follows;

® Harness and connector

FPCM CONSULT and check that
.
“FPGM DR VOLT” of CONGULT | OW - Approx. 5.0V FPCM
HI ... Approx. 0.4 V
changes.
® Engine: After warming up, run
i [ ] 1
PURG VOL engine at 1,500 rpm. _ Engine speed changes according to Harness a.nd connectar
® Change the EVAP canister purge X ® EVAP canister purge volume
CONTNV . the opening step.
volume control valve opening control valve
step using CONSULT.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont’d)

TEST ITEM CONDITION JUDGEMENT . CHECK ITEM (REMEDY)
® [gnition switch: ON (Engine
stopped) . - @l
VENT : KOV Solenoid valve makes an operating |® Harness and connector
CONTROLN ® Turn solenoid valve “ON” and sound ® Solenoid valve
“"OFF” using CONSULT and lis- ' WA
’U |

ten to operating sound.

@ |gnition switch: ON (Engine

stopped) . .
™ T
VC/V BYPASSY | ® Turn solencid valve “ON” and Solenoid valve makes an operating Harness and connector EM

. . i
“OFF” using CONSULT and lis- | 50" Solenoid valve
ten to operating sound. e
EVAP canister purge control sole-
@® Start engine. noid valve makes an operating ® Hamess and connector
® Turn the EVAP canister purge sound. ® EVAP canister purge control
PURG CONT S/ control solenoid valve “ON” and | Check vacuum signal for EVAP solenoid valve purg
“OFF” using CONSULT and lis- | canister purge control valve.
) : ® acuum hose
ten for operating sound. VC ON ... Vacuum exists. EE
VG OFF ... Vacuum does not exist.
® [gnition switch: ON ' :
(Engine stopped) ® Harness and connector oL

® Turn the MAP/BARQ switch sole- | MAP/BARQO switch solenoid valve

i lenoid
noid valve between “MAP” and | makes an operating sound. MAP/BARO switch solenol

MAP/BARO SW/V

“BARO” using CONSULT and valve T
listen for operating sound.
;ﬁ:K FITEMP ¢ Change the fank fuel temperature using CONSULT. AT
DTC CONFIRMATION MODE EA
SRT STATUS mode
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”, EC-44. BA
DTC WORK SUPPORT MODE
TEST MODE TEST ITEM CONDITION REFERENCE PAGE BR
PURGE FLOW P1447 EC-406
VC CUT/V BP/V P1431 EC-428 ST
EVAPORATIVE PURG CNAY & S/V P1493 EC-438
SYSTEM PURG VOL CN/V P1444 - EC-393
EVAP SML LEAK P0440 EC-285 RS
EVAP SML LEAK P1440 EC-381
FR 02 SENSOR P0130 EC-163
FRO2 SENSOR |02 SENSOR PO131 Refer to corresponding trouble diagnosis EC-169 ET
FR 02 SENSOR P0132 for DTC. EC-175
FR G2 SENSOR P0133 EC-181 _|"=[|’3\
RRA 02 SENSOR P0137 EC-199 e
RR 02 SENSOR RR 02 SENSCR P0138 EC-206
RR 02 SENSOR P0139 EC-213 ElL
EGR SYSTEM P0400 EC-267
EGR SYSTEM EGRC-BPTALY P0402 EC-276
EGR SYSTEM P1402 EC374 - DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
FUNCTION TEST MODE
FUNCIT.II.CE)E TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
@ |gnition switch: ON
SELF-DIAG (Engine stopped) -
RESULTS ® Displays the results of on Objective system
board diagnostic system.
® laniti T
Ignltlpn switch: ON ® Harness and connecior
(Engine stopped) ® Throttle position sensor
® Closed throttle position sen- | Throttle valve: opened OFF P o
o {Closed throttle position)
sor circuit is tested when ® Throttls position sensor
CLOSED THROTTLE throttle is opened and (Closed fhrottle osition)
POSI closed fully. ("IDLE POSI- . P
" ) adjustment
TION” is the test item name :
for the vehicles in which idl : ® Throftls linkage
. se|ect:dlb tr:rotvt‘:el o;i e | Throttle valve: closed ON ® Verify operation in DATA
. y P MONITOR mode.
tion sensor.)
® Harness and connector
@ [gnition switch: ON ® Throttle position sensor
) » .
THROTTLE POSI {Engine slop;?ed) . Range (Throttle valve fully More than Th_rottle position sensor
SEN CKT ® Throitle position sensor cir- | opened — Throttle valve fully 3.0V adjustment
cuit is tested when throttle | closed) ) @ Throttle linkage
is opened and closed fully. ® Verify operation in DATA
MONITCR mode.
- . @ Harness and connector
[ : o
Ignition switch: ON Out of “N” or “P” positions | OFF ® Park/neutral position (PNP)
(Engine stopped) swiich
PNP SW/CIRC ® Park/neutral position (PNP} .

. R ® Linkage or park/neutral
switch circuit is tested when In “N" or “P" . ON osition (PNP) switch
shift lever is manipulated. n “N" or "P" positions P :

adjustment
® lant: .
Ignmf)n switch: ON ® Harness and connector
(Engine stopped) ® Fuel pum
FUEL PUMP ® Fuel pumnp circuit is tested | There is pressure pulsation on the fuel pump
. o ® Fuel pump relay
CIRCUIT by checking the pulsation in | feed hose. ! !
® Fuel filter clogging

fuel pressure when fuel tube
is pinched.

® Fuel level

EGRC SOV CIR-
cuIT

® [gnition switch: ON
(Engine stopped)

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

The EGRC-solenoid valve makes an oper-

ating sound every 3 seconds.

® Harness and connector
® EGRGC-solenoid valve

COOLING FAN CIR-
CuIT

® ignition switch: ON
{Engine stopped)

® Cooling fan circuit is tested
when cooling fan is rotated.

The cooling fan rotates and stops every 3

seconds.

® Harness and connector
& Cooling fan motor
@ Cooling fan relay

*: if this function test mode is not available, use the “ACTIVE TEST” mode.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

® |gnition switch: ON —
START

@ Start signal circuit is tested
when engine is started by
operating the starter. Before
cranking, battery voltage
and engine coolant tem-
perature are displayed. Dur-
ing cranking, average bat-
tery voitage, mass air flow
sensor output voltage and
cranking speed are dis-
played.

Start signal: OFF — ON

® Hamess and connector
® [gnition switch

PW/ST SIGNAL
CIRCUIT

® |gnition switch: ON
{Engine running}

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

Locked position

ON

Neutral position

OFF

® Hamess 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
kevh (6 MPH) or higher.

Vehicle speed sensor input signal is

greater than 4 km/h (2 MPH).

® Harness and connector
® Vehicle speed sensor
® Elsctric spesdometer

IGN TIMING ADJ

® After warming up, idle the
engine,

@ Igniticn timing adjustment is
checked by reading ignition
timing with a timing light
and checking whether it
agrees with specifications.

The fiming light indicates the same value

on the screen.

® Adjust ignition timing (by
moving camshaft position
sensor or distributor)

® Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

® Air-fuel ratic feedback circuit
(injection system, ignition
system, vacuum system,
ete.) is tested by examining
the front heated oxygen
sensor output at 2,000 rpm
under non-loaded state.

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

® INJECTION SYS (Injector,
fuetl pressure regulator, har-
ness or connector)

® [GNITION SYS (Spark plug,
power transistor, ignition
coil, harness or connector)

® VACUUM SYS (Intake air
leaks)

® Front heated oxygen sensor
circuit

® Front heated oxygen sensor

operation

@ Fuel pressure high or low

® Mass air flow sensor
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY}

POWER BALANCE

® After warming up, idle the
engine.

® Injector operation of each
cylinder is stopped one after
another, and resultant
change in engine rotation is
examined to evaluate com-
bustion of each cylinder.
(This is only displayed for
models where a sequential
multiport fuel injection sys-

Difference in engine speed is greater than
25 rpm before and after cutting off the

injector of each cylinder.

® Injector circuit {Injector, har-
ness or connector)

® [gnition circuit (Spark plug,
power transistor, ignition
coil, harness or connector}

® Compression

® Valve timing

IACV-AAC/V
SYSTEM

® |ACV-AAC valve system is
tested 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 vaive opening is at

80% and at 20%.

tem is used.}
® After warming up, idle the ® Harness and connector
engine. @ |ACV-AAC valve

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

® |AS (Idle adjusting screw)
adjustrent
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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.

* While narrowing down the possible causes, CONSULT shouid 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
PROCEDURE”, 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 If 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.

|1 setect monror mem | [l seT Recorpinacono | [ seT Recomping conp |
ECM INPUT SIGNALS IOERCT | vanu tric | [ auto TR | IEESRGLE
MAIN SIGNALS m LONG TIME m LONG TIME

SELECTION FROM MENU

| |
| )
L |

]

l
I
I
L

|
L
I
||
||

[sEina ][ START [
“SETTING” “AUTC TRIG" “*MANU TRIG"
A malfunction can be A malfunction can not be
displayed on "DATA displayed on “DATA
MONITOR” screen MONITOR”" screen
automatically if detected. automatically even if
detected.

SEF529Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (@ST): Sample

SEF139P

Data link connector
for GST

AEC679

VIX GENERIC Q3D 1l
PROGRAM CARD

Press [ENTER]

Sample screen”

SEF3983

OBD Il FUNCTIONS

Fo: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CL FAR DIAG INFO
F5: 02 TEST RESULTS
F7: ON BOARD TESTS
F8; EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen*

SEF416S
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Generic Scan Tool (GST)

DESCRIPTION
Generic Scan Tool (OBDIl scan toof) complying with SAE J1978
has 7 different functions explained on the next page.

ISO9141 is used as the protocol.
The name “GST" or “Generic Scan Tool” is used in this service

manual,

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-76



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-65).]

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 resuits of on board diagnostic monitoring tests of specific
components/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
powerirain components/systems that are continuously menitored during normal driv-
ing conditions.

MODE 8

This mode can close EVAP system in ignitien switch “ON” position (Engine stopped).

When this mede is performed, following parts can be opened or closed.
® FVAP canister vent controi valve open

® Vacuum cut valve bypass valve closed

In the following conditions, this mode cannot function.

® | ow ambient temperature

® |ow battery voitage

® Engine running

® [gnition switch “OFF"

® Low fuel temperature

® Too much pressure applied to EVAP system

EC-77
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TROUBLE DIAGNOSIS — Introduction

Sansors

@
%W@

ECM Actuators

MEF036D

SEF234G

WHAT ..
WHEN ...
WHERE...
HOwW .

... Vehicle & engine model
.. Date, Freguencies

.. Road conditions

... Operating conditions,

KEY POINTS

Weather conditions,
Symptoms

SEF907L
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introduction

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air controi 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 piugs, 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 problems. A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Foliow the “Work Flow” on EC-80.
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 the next page should be
used. '

Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electroni-
cally controiled 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 oh 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-78



TROUBLE DIAGNOSIS — Introduction
Diagnostic Worksheet (Cont’d)

WORKSHEET SAMPLE

Customer name MR/MS Model & Year VIN .
Engine # Trans. Mileage Cl
Incident Date Manuf. Date In Service Date
' O Vehicle ran oul of fuel causing misfire A
Fuel and fuel f
uel and fuel filler cap O Fuel filler cap was left off or incorrectly screwed on.
O Impossible to start ] No combustion O Partial combusticn
I Startabilit 01 Partial combustion affected by throtile position ' EM
y 1 Partial combustion NOT affected by throitle position
O Possible but hard to start O Others [ i e
1 1dlin 0 No fast idle O Unsiable 3 High idle O] Low idle
9 O] Others [ ]
Symptoms
U Stumble 0O Surge 0O Knock O Lack of power
T Driveability O Intake backiire O Exhaust backfire
O Others [ ]
L At the time of start O While idiing FE
O Engine stall 1 While accelerating O While decelerating
O Just after stopping O While loading ol
Incident oceurrence ] Just after delivery O Recently
1 In the morning 0 At night J In the daytime
Frequency I All the time O Under certain conditions O Sometimes M
Weather conditions O Not affected
Weather O Fine ] Raining 1 Snowing ] Cthers | I AT
Temperature O Hot [0 Warm 0 Cool {J Cold 0 Humid °F
O Cold [ During warm-up O After warm-up EA
Engine cenditions Enai d
ngine speex [ . ] . ] I | ) !
0 2,000 4,000 6,000 8,000 rpm
RA
Road conditions O In town O In suburbs O Highway LI Off road (up/down)
O Not affected
{1 At starting ] While idling [ At racing B
[0 While accelerating L1 While cruising
Driving conditions 1 While decelerating O While turning (RH/LH) ST
Vehicle speed (S (T S N T N SR SN S N S |
10 20 30 40 50 60 MPH
Malfunction indicator lamp O Turned on [ Not turned on RS
BT
HA
EL
DX
247
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TROUBLE DIAGNOSIS — Work Flow

Work Flow
CGHECK IN
CHECK INCIDENT CONDITIONS. eretrsiesss e esserssmssicrs STEP |
Listen 1o customer complaints. (Get symptoms.)

CHECK DTC AND FREEZE FH‘AME BATA' u.~.u.x.uuwu»ﬂ.»munnn-a-n.-.:g STEP H
Check and PRINT OUT {write down) {1st trip) Diagnostic Trouble Code {DTC) and

Freaze Frame Data (Pre-check). Then clear, Paste i in repair order sheet.

If OTC is not available aven if ML lights up, check ECM fall-safe. (Refer to EC-88.}
Also check rslated service buileting for informatiom.

Symptoms o No symiptoms, except MiL
collectad. lights up, or (18t tip) DTC
exists at STEP Il
Yy
Verify the symptom by driving in the condition the cus- O N STEP IF
oy decorbed omerneenn ettt ate
MNormal Code S Malfunction Code
(at BTEP I {at STEP Il
b h vz?
INCIDENT CONEIRMATION Y

Verlfy the DTC by perfarming the “DTC CONFIRMATION PROGEDURE”.

Cironss the appropriats acion g STEP v
Malfunclion Code {at STEP |l or 1) lNormat Code (at both STEF 1l and V)

.4

BASIC INSPECTION
SYMPTOM BASIS (at STEP | or Hl)

+

Perform inspections
according to Symptom
Matrix Chart.

¥ l

TROUBLE DIAGNOSIS FOR DTG PXXXX. 4 STEP VI
REPAIR/REPLACE J
y
NG " einaL cHECK
Confirm that the incident is gompletely fixed by performing BASIC INSPECHON and  f.. s BTEP VI

DIAGNOSTIC TROUBLE CODE CONFIAMATION PROCEDURE (or OVERALL
FUNCTION CHECK}. Then, srase the unnecessary {already fixed) (1st trip) DTCs in
ECM and TOM (Transmission contrel maduls).

{OK
CHECK OUT
If compistion of SHT is needed, diive vshicle under
the specific pattern. Refer to EC-48.

*1: If the incident cannot be duplicated, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-106.

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to
“TRQUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-107.

*3: f time data of “SELF-DIAG RESULTS” is ather than “0” or “#t” refer to “TROUBLE DIAGNOSIS FOR
INTERMITTENT", EC-108.

*4: If the matfurictioning part cannot be found, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-1086.
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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 uging the
“DIAGNOSTIC WORK SHEET”, EC-79.

STERP I

Before confirming the concern, check and write down {print out using CONSULT or Generic Scan Tool) the (1st MA
trip) Diagnostic Trouble Code (DTC) and the (1st trip) freeze frame data, then erase the code and the data. (Refer

to EG-52.) The (1st trip} DTG and the (1st trip) freeze frame data can be used when duplicating the incident at

STEP Il & IV. EM
Study the relationship between the cause, specified by {1st trip) DTG, and the symptom described by the customer.

{The “Symptom Matrix Chart” will be useful. See EC-89.)
Also check related service bulleting for infermation. Le

STEP Il

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

The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful o verify the incident. Connect CONSULT
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.

STEP IV

FE

Try to detect the (1st trip) Diagnostic Trouble Code by 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 to the vehicle in DATA MONITOR (AUTO cL
TRIG) mede and check real time diagnosis results.

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)

In case the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” is not available, perform the M
“OVERALL FUNCTION CHECK” instead. The (1st trip} DTC cannot be displayed by this check, however, thig sim-

plified “check” is an effective aliernative.

The “NG” result of the “OVERALL FUNCTION CHECK” is the same as the (1st trip) DTC detection. AT

STEP V

Take the appropriate action based on the results of STEP | through IV.
If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTG PXXXX. [EA,
If the normal code is indicated, proceed to the BASIC INSPECTION. (Refer to EC-82.) Then perform inspections

according to the Symptom Matrix Chart. {Refer to EC-89.)

STEP VI

Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect [P
the system for mechanical binding, loose connectors or wiring damage using {tracing) “Harness Layouts”.

Gently shake the related connectors, components or wiring hamess with CONSULT set in “DATA MONITOR

{AUTO TRIG)” mode. BR
Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-

SULT. Refer to EC-97.

The “DIAGNOSTIC PROCEDURE" in EC section contains a description based on open circuit inspection. A short ST
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl

section (“HOW TO PERFORM EFFICIENT DIAGNQSIS FOR AN ELECTRICAL INCIDENT”, “Gircuit Inspection™).

Repair or replace the malfunction parts. R

STEP VI

Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions

and circumstances which resulted in the customer’s initial complaint.
Perform the “DIAGNOSTIC TROUBLE GODE CONFIRMATION PROCEDURE” and confirm the normal code BT
[Diagnostic trouble code No. PO000 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) DTG in HA

ECM. {Refer to EC-52.)

2L

1B
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;
Headlamp switch is OFF,
Air conditioner switch is OFF,

SEF142)

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-
lowing:

® Hamess connectors for improper con-
nections

® Vacuum hoses for splits, kinks, ar
improper connections

® Wiring for improper connections,
pinches, or cuts

Data link connector

for CONSULT
A A AECE78

B
h 4

W IGN TIMING ADJ B D

IGNITICN TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select
"ENGINE” from the menu, Refer to
EC-62.

AFTER DOQING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITIGN
SENSOR.

START |

SEF555N

L
\L

@_ Intake manifold collectorm
~

Throttle position sensor
harness connector

Closed throttle position
switch harness connector

W By

¥

Rear window defogger switch is OFF,
Steering wheel is in the straight-ahead position, etc.

CHECK IGNITION TIMING. NG

. Warm up engine to normal

operating temperature.

2. Select “IGN TIMING ADJ” in
“WORK SUPPORT” mode.

3. Touch “START".

4. Check ignition timing at idle

using timing light.
Ignition timing:
15°+2° BTDC
OR

. Warm up engine to normal

operating temperature.

2. Stop engine and disconnect
throttle position sensor harness
connector.

3. Start engine.

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

5. Check ignition timing at idle

using timing light.

ignition timing:
15°x2° BTDC

SEF273V
Timing
light
4
|
LA
SEF284G
250
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{(Go to next page.)

EC-82

»| Adjust ignition timing by

turning camshaft position
Sensor.




TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

EC-83

D B GNTIMING ADJ W [ ]
IGNITICN TIMING FEEDBACK
CONTROL WILL BE HELD BY D
TOUCHING START. NG - -
AFTER DOING SO, ADJUST CHECK BASE IDLE SPEED. _ | Adjust base idle speed by
IGNITION TIMING WITH A 1. Select “IGN TIMING ADJ" in fuming idle speed adjust-
TIMING LIGHT BY TURNING @ “WORK SUPPORT" mode. ;:r;gfscrevvi.l dle Speed/
THE CAMSHAFT POSITION 2. When touching “START”, does | e.f.f t°T g nﬁ?"'m- .
SENSOR. engine speed fall to 750+50 F?ntl |o;1\d_|m:ng t”e ngsusre
rpm (A!T in “P” or “N” pOSi- atlo justment , R
| START | tion)? oR
SEFS46N “';'»-j-‘l" Does engine run at 750+50 rpm
1= A/T in “P” or “N” position)?
a2/ | p )
¥ MONITOR Yr NO FAIL OK
CLSD THL/P SW ON v NG
CHECK CLOSED THROTTLE POSITION »| ADJUSTMENT
SWITCH IDLE POSITION. (Check Refer to “THRQOTTLE
throttle position sensor idle position.) POSITION SENSOR IDLE
® Always check ignition timing and POSITION ADJUST-
base idle speed before performing MENT".
the following. Go to £C-85.
1. Warm up engine to normal operating oK
temperature.
I_ RECORD | 2. Stop engine.
SEFS77W =N, 3. Turn ignition switch “ON”.
4. Select "DATA MONITOR" mode
with CONSULT.
¥ MONITOR ¥ NO FAL 5 Jelect 'CLSD THLP SW” from
CLSD THL/P Sw OFF 6. Read “CLSD THL/P SW” signal
under the following conditions.
® |nsert a 0.15 mm (0.006 in) and 0.3
mm (0.012 in) feeler gauge alternately
between the throtile adjust screw (TAS)
and throttle drum as shown in the figure
and check the signal.
“CLSD THL/P SW” signal should
remain “ON” while inserting 0.15 mm
| RECORD I {0.006 in) feeler gauge.
SEF122W| | «cLSD THL/P SW” signal shouid
remain “OFF” while inserting 0.3 mm
E 1 PRV (0.012 in) feeler gauge.
L -."-{ Y —— OR :
y E‘ 3. Disconnect closed throttle posi-
3 T’“ tion switch harness connector.
Throttle drum '-"\ 4. Connect the tester probe to
ro W) - .
NS closed throttle position switch
_ﬁl\“\ terminals (8) and (8).
.‘.\\I".! =\ 5. Check hamess continuity under
] QY the following conditions.
"\] G ® [nsert the 0.15 mm (0.006 in) and 0.3
l_ﬂé‘é@#f_ mm {(0.012 in) feeler gauge alternately
Feoler gauge between the throttle adjust screw (TAS)
=2 . A\J AECE38A and throttle drum as shown in the figure
and check continuity.
“Continuity should exist” while insert-
r ing 0.15 mm {0.006 in) feeler gauge.
. DISCONNEST (v oo throttle position “Continuity should not exist” while
s, switeh connector inserting 0.3 mm (0.012 in) feeler
gauge.
B 0K
’
@ (Go to next page.)
=3 2
SEF862V
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LG

CL

MT

ST

R&

251



TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

®
BN ?
@ @ ® Reconnect throttle position sen-

sor harness connector and
closed throttle position switch
> (&) > (@

- harness connector.
n@ @ Rev engine (2,000 to 3,000
m load and then run engine at
idle speed.
SEF864V

rpm}) 2 or 3 times under no-
¥

RESET THROTTLE POSITION SENSOR

IDLE POSITION MEMORY.

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.
E 3. Select "CLSD THL POS” in
“DATA MONITOR” mode
(Manual trigger) with CONSULT.
4. Stop engine. (Tum ignition switch
“OFF”.)

5. Tum ignition switch “ON” and wait at

teast 5 seconds.

6. Turn ignition switch “OFF” and wait at

least 5 seconds.
E 7. Repeat steps 5 and & until
“CLSD THL POS” in “DATA
MONITOR™ mode with CON-
SULT changes to “ON”.
CR
@ 7. Repeat steps 5 and 6, 20 times.

=

OK
A4
CHECK TARGET IDLE SPEED. NG_= Adjust idle speed. Refer to
E Read the engine idle speed in EC-35.
“DATA MONITOR” mode with
CONSULT.

M/T = 80050 rpm
AIT = 80050 rpm
{in “P” or “N” position}
OR
Check idle speed.
M/T = 80050 rpm
AIT = 800+50 rpm
(in “P” or “N” position)

lOK

After this inspection, unnecessary diag-
nostic irouble code No. might be dis-
played.

Erase the stored memory in ECM.

Refer to “ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION” (EC-42) and “"HOW
TO ERASE DTC™ in AT section,

¢OK

INSPECTION END

22 EC-84



TROUBLE DIAGNOSIS — Basic Inspection

AEC8B92

¥ MONITOR
CLSD THL/P SW

¥r NOFAIL

[

ON

[ RECORD |

SEF577W|

Clockwise

Counterclockwise

12

”n” 0 ”n”

AECB43A

& DISCONNECT

T.5.

Closed throttle position

switch connector

[Q]

GO

SEFB62YV|

i

Nooa

Basic Inspection (Cont’d)
THROTTLE POSITION SENSOR IDLE POSITION
ADJUSTMENT

Note:
Never adjust throttle adjust screw (TAS).
Do not touch throttle drum when checking “CLSD

THL/P SW” signal or “continuity”; doing so may cause
an incorrect adjustment.

10.

11.

Warm engine up to normal operating temperature.
Stop engine.
Loosen throttle position sensor fixing bolts.

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.
Select “CLSD THL/P SW” from the menu.

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

Insert 0.15 mm (0.006 in) feeler gauge between
throttle adjust screw and throttle drum as shown in
the figure and check the following.

Open throttle valve and then close.

“CLSD THL/P SW” signal should remain “OFF”
when the throttle valve is closed. (If signal is
“ON”, turn throttle position sensor body counter-
clockwise until the signal switches to “OFF”.)
Temporarily tighten sensor body fixing bolts as fol-
lows.

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

Make sure the signal is “ON” when the throttle valve
is closed and "OFF” when it is opened. Repeat it 2
or 3 times.

Remove 0.15 mm (0.006 in) feeler gauge then insert
0.3 mm {0.012 in) feeler gauge and check the follow-
ing. Make sure the signal remains “OFF” when the
throttle valve is closed. Repeat it 2 or 3 times.
Tighten throttle position sensor.

Check that the “CLSD THL/P SW” signal remains
“OFF” while closing throttle valve. If NG, repeat from
the step 3.

After this adjustment, go to procedure RESET
THROTTLE POSITION SENSOR IDLE POSITION
MEMORY.

OR

Disconnect closed throttle position sensor harness
connectar.

Connect tester prove to the closed throttle position
switch terminais (& and (8 and check continuity
under the following conditions.

Insert the 0.15 mm (0.006 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. :

EC-85
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TROUBLE DIAGNOSIS — Basic Inspection

254

Basic Inspection {Cont’d)

6.

Temporarily tighten sensor body fixing bolts as fol-
lows.

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 2 or 3 times.

Remove 0.15 mm (0.006 in) feeler gauge, then insert
0.3 mm (0.012 in) feeler gauge and check the follow-
ing.

Make sure the continuity does not exist when the
throttle vaive is closed. Repeat it 2 or 3 times.
Tighten throttle position sensor.

Check that the continuity does not exist while closing
the throttle valve. If NG, repeat from the step 4.
After this adjustment, go to procedure RESET
THROTTLE POSITION SENSOR IDLE POSITION
MEMORY.

EC-86



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 Gl
pricrity chart.
Priority Detected items (DTC) A

1 ® PO100 Mass air flow sensor (0102)
® PO110 Intake air temperature sensor {0401) :
® P0115 P0125 Engine coolant temperature sensor (0103) (0908) EM
® P0120 Throttle position sensor (0403)

® P0180 Tank fuel temperature sensor (0402)

® P0325 Knock sensor (0304) LG
® P0340 Camshaft position sensor (0101}
® P0605 ECM (0301) ‘ E
® P1320 Ignition signal (0201)
® P1400 EGRC-solencid valve {(1005)
® P1605 A/T diagnosis communication line (0804)
® P1706 Park/Neutral position switch (1003) EE
2 ® PO105 Absolute pressure sensor (0803)
@ P0130-P0134 Front heated oxygen sensor {0303-0412) oL

® PO135 Front heated oxygen sensor heater (0901)

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

® P0141 Rear heated oxygen sensor heater {0902)

® P0335 P1336 Crankshaft position sensor (OBD) {0802) (0905) )
® P0443 P1444 EVAP canister purge volume control valve (1008) (0214).. __ _.

® P0446 P1446 P1448 EVAP canister vent control vaive (0903) {0215) (0309)

® P0450 EVAP control system pressure sensor {(0704) AT
® P0510 Closed throttle position switch (0203)

® PO705-P0725 PO740-P1760 A/T related sensors, solencid valves and switches (1101-1208) (1108-12086)
® P1105 MAP/BARO switch solenoid valve (1302)

® P1401 EGR temperature sensor (0305)

® P1447 EVAP control sytem purge flow monitoring (0111)

® F1490 P1491 Vacuum cut valve bypass valve (0801) (0311)

® P1492 P1493 EVAP canister purge control valve/solenocid valve (0807) (0312)

)

3 ® P0172 PO171 Fuel injection system function (0114} (0115) -
® P0304 - PO300 Misfire (0605 - 0701) BR
® P0400 P1402 EGR function (0302) (0514)

® P0402 EGRC-BPT vaive function (0306}

¢ P0420 Three way catafyst function (0702} ST
® 0440 P1440 EVAP control system (SMALL LEAK) {0705) (0213)

® P0505 |IACV-AAC valve (0205) D
® P(731-P0734 PO744 A/T function (1103 - 1108) {1107) RS
® P1148 Closed loop control {0307)

® P1220 Fuel pump control module (FPCM) (1305) BT

HA

EL
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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
GS8T

ECM*

Detected iterms

Engine operating condition in fail-safe mode

PO100

0102

Mass air flow sensor cir-
cuit

Engine speed will not rise more than 2,400 rpm due to the fuel cut.

P0O110

0401

Intake air temperature
sensor

The ECM functions on the assumption that the intake air temperature is 25°C
(77°F).

PO115

0103

Engine coolant tempera-
ture sensor circuit

Engine coolant temperature wilt be determined by ECM based on the time
after turning ignition switch “ON” or “START”.
CONSLULT displays the engine cooclant temperature decided by ECM.

Engine coolant temperature decided

Condition (CONSULT display)

Just as ignition switch is turned ON or
Start

More than approx. 4 minutes afer igni-
tion ON or Start 1

40°C (104°F)

BO°C (176°F)

40 - 80°C (104 - 176°F)

Except as shown above (Depends on the time)

PG120

0403

Threttle position sensor
circuit

Throtile position will be determined based on the injected fuel amount and the
engine speed. '
Therefore, acceleration will be poor.

Condition Driving condition

When engine is idling Normal

When accelerating Poor acceleration

Unabie to
access
ECM

Unable to
access
Diagnostic
Test Mode
I

ECM

ECM fail-safe activating condition

The computing function of the ECM was judged to be malfunctioning.

When the fail-safe system activates (i.e., if the ECM detects a malfunction
condition in the CPU of ECM), the MALFUNCTICN INDICATOR LAMP on the
instrument panel lights to wam 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 injecticn, ignition timing, fuel pump
operation, and IACV-AAC valve operation are controlfed 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

tgnition timing Ignition timing is fixed at the praset value

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 congdlition is confirmed.

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

Symptom Matrix Chart

SYMPTOM
T @l
z 5
_ o T
B I w _
; — o w
% 5 i 2155 MA
= o ] <L = O v
4 elz!8 R =
= 18| ¢Q o -l B O
SYSTEM = ol I o/ Zlal2[e
— i i = & e [e) 9] (o] [wee =z w w EM
Basic engine contral system ) o wlZ o o | Reference page
w = = E _f [ = & &) g =
i glwls|la|lElzlz|Y|[oI8]5
E Lic|E|z|2|2(5|58|T|2|a
| dleiS|z(3lsl2|E/212(5|= LS
[ I O | o | Y| & L
w |l Z2|2 % 212 m C | |w|lw)]Q
w @] = =] = Ey = =
o = v L ] — = o w — = -
2 |lw |k clo|zx Z T2 |9a|k
= = N 0] oy o w
Bl |2|5(s13|2|8 &(8|8]C
|z 0|l&|Q18]B AlalzxX|%|=Z
T|wWw | XT|w, J| ||l |w|O0|w|W|o
Warranty symptom code AA T AB |AC[AD | AE | AF | AG | AH | AJ | AK | AL | AM | HA
Fuel Fuel pump circuit 1 1 23] 2 2| 2 3 2 |EC-475 EE
) Fuel pressure regulator system 3 3 4 4 4 4 4 4 4 4 EC-34
Injector circuit 1 1 2 3] 2 2 2 2 EC-469
Evaporative emission system 3|1 3[4 4| 4[4 4] 4] 4 4 EC-22 oL
Air Positive crankcase ventilation system 3 3 4 4 4 4 4 4 4 4 1 EC-32
Incorrect idle speed adjustment 3 3 1 1 1 1 1 EC-35
IACV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 | EC-318
JIACV-FICD sclenoid valve circuit 2 2 3 3 3 3 3 3 3 3 EC-487 T
Ignition Incorrect ignition timing adjustment 3183 1 1 1 1 1 1 EC-35
Ignition circuit 1 1 2 2 2 2 2 2 EC-351
EGR EGRC-solenoid valve circuif RIERIERE 3 EC-363 AT
EGR system 21|23 |als|efz]|s 3 EC-267, 278,
374
Main power supply and ground circuit 2 2 3 3 3 3 3 2 3 2 |EC107 [EA
Ajr conditioner circuit 2 2 3 3 3 3 3 3 3 3 2 | HA section
1 - 6: The numbers refer to the order of inspection. {continued on next page)
RA

BR

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
I
z ]
o~ o I
£ e w .
o = 5 ]
o o 1] E|&|=]0
b o ] A R
w 0 = Q li.:LI o [ %
E L=, Q 2 Wa % o | O
SYSTEM & ol I Sl2lal|2|x
— Engine Control system e [0} % 8 W % Q| F S @ B | Reference page
w Z|E|lg| a2 E - | Elol|&|=2
Ly Clwlzleiz|Z2|E8|IE|[3lal2
= clo|L|[Z(5]|¢C < | @
cl|lal2([=2=|¥(z|z|=|P S22
| J |25 |2 |lsl=|k =125 =
G'TJ <C Z O @] ] ) ol o o w w L
b= i i) & o
w9 |2 ol |lol=z|l=2]|=2
2 E|lX|% |3 > d | @ lae|x
HHE IR R
— = am X T = L
rld|lol|o|ls|2|5|0|YW|a|e ’:
w 10| A >
T e |52 |x|E8|2|a |8 |T|0|a
Warranty symptom code AA|AB | AC | AD | AE| AF | AG | AH | Ad | AK | AL | AM | HA
Engine Camshaft position sensor circuit 2 2 3 3 3 3 3 3 EC-260
Control Mass air flow sensor circuit t|1|2]2]2 2 | 2 2 EC-112
Front heated oxygen sensor circuit 1 2 3] 2 212 2 EC-163, 169
Engine coolant temperature sensor circuit | 1 1 2 3 2 e 2 2 3 2 EC-137, 157
Throttle position sensor circuit 1 2 2 2 2 2 2 2 EC-142
Incorrect throttle position sensor adjust- a 1 1 1 1 1 1 1 EC-82
ment
Vehicle speed sensor circuit 2 3 3 3 EC-314
Knock sensor circuit 2 3 EC-250
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-331, 88
Start signal circuit 2 EC-472
Park/neutral position (PNP) switch circuit 3 3 3 3 3 EC-450
Power steering oil pressure switch circuit 2 3 3 EC-479
1 - 6: 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 & cther

SYMPTOM

Warranty symptom code

& | ENGINE STALL

g HESITATION/SURGING/FLAT SFOT
:5 SPARK KNOCK/DETONATION

% | LACK OF POWER/POOR ACCELERATION

2| HIGH IDLE/LOW IDLE
& | ROUGH IDLE/HUNTING
£ IDLING VIBRATION

£ | SLOW/NG RETURN TO IDLE

; OVERHEATS/WATER TEMPERATURE HIGH

£ | EXGESSIVE FUEL CONSUMPTION

Z | EXCESSIVE OIL CONSUMPTION

= | BATTERY DEAD (UNDER CHARGE)

Reference
page

Fuel

Fuel tank

Fuel piping

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

[4]
N

4]

Vapor lock

Valve deposit

Poor fuel (Heavy weight gasoline, Low
octane)

Air

Air duct

Air cleaner

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

Throttle body, Throttle wire

Air leakage from intake manifold/
Collector/Gasket

FE section

FE section

Cranking

Battery

Altemator circuit

Starter circuit

Flywheel/Drive plate

Park/neutral position {(PNP) switch

EL section

EM section
AT section

Engine

Cylinder head

Cylinder head gasket

an || 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

Lubrication

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

Qil level {Low)/Filthy oil

Cooling

Radiator/Hose/Radiator filler cap

Thermostat

Water pump

Water gallery

Cooling fan

Coolant level {low)/Contaminated coolant

MA, EM and LC
sections

LC section

EC-455
MA section

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

EC-91

MA

EM

LE

FE

CL

M

AT

FA

BR

ST

RS
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

® 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 components signals/values/cperations.

(i.e., Adjust ignition timing with a timing light before monitoring IGN TIMING. Specification data might be displayed even
when ignition timing is not adjusted to specification. This IGN TIMING monitors the data calculated by the ECM
according to the input signals from the camshaft position sensor and other ignitfon timing related sensors.)

® [f the real-time diagnosis results are NG, and the on board diagnostic systermn results are OK, when diagnosing the mass
air flow sensor, first check to see if the fuel pump control circuit is normal.

MONITCR ITEM

CONDITION

SPECIFICATION

Almost the same speed as the CON-

® Tachometer: Connect
CMPS-HPM (REF) ® Run engine and compare tachometer indication with the CONSULT value. SULT value.
® Engine: After warming up ldle 13- 1.7V
® Ajr conditioner switch: OFF i i
MAS AIRFFL SE ® Shift lever: “N”
® No-lpad 2,500 ipm 18 -24v
COOLAN TEMP/S | | @ Engine: After warming up More than 70°C (158°F}
FR O2 SENSOR 0-03V&08-1.0V
® Engine: After warming up Maintaining engine speed at 2,000 rpm LEAN & RICH
FR 02 MNTR Changes more than 5 times
during 10 seconds.
RR 02 SENSOR . . Rewving engine from idle to 3,000 pm |9~ 0.3V < 0.8-1.0V
® Engine: After warming up .
RR 02 MNTR quickly LEAN > RICH
P . R ;
VHCL SPEED SE Turn drive wheels and compare spesdometer indication with the CONSULT Almost the same speed as
value the CONSULT value
BATTERY VOLT ® [gnition swilch: ON {Engine stopped) 11 - 14V
® [gnition switch: ON Throftle valve fully closed 0.35 - 0.65V
THRTL POS SEN (Engine stopped)
® Engine: After warming up Throttle valve fully opened Approx. 4.0V
EGR TEMP SEN ® Engine: After warming up Less than 4.5V
START SIGNAL ® ignition switch: ON — START - ON OFF —» ON — OFF
Throttle valve: N
® Engine: After warming up Idle position ©
CLSD THL/P SW ® |gnition switch: ON
{Engine stopped) Throttle valve: OFF
Slightly open
. Throttle valve: ON
@ Engine: After warming up Idle position
CLSD THL POS @ |gnition switch: ON
{engine stopped) Throttle valve: OFF
Slightly open
ok AJC switch "OFF” OFF
ngine: Atter warming up, idle the
AIR COND SIG engine AJC switch “ON” ON
(Compressor operates)
Shift lever “P” or “N” ON
PNP SW/CIRC ® [gnition switch: ON
Except above OFF
260
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TROUBLE DIAGNOSIS — General Description
CONSULT Reference Value in Data Monitor
Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION Gl
] ] ] Steering wheel in neutral position OFF
PWIST SIGNAL ® Engine: After warming up, idle the (forward direction)
enhgine A
The steering wheel is turned ON
IGNITION SW ® [gnition switch: ON — OFF ON — OFF
@ Engine: After warming up ldle 2.4 - 3.2 msec ER
INJ PULSE ® Air conditioner switch: OFF
@ Shift lever: “N”
® No-load 2,000 rpm 1.9 - 2.8 msec
—— , e
. E!‘g'"ea{;\_ﬂer Wa"fl'";? SI:-‘F Idle 1.0- 1.6 msec
ir conditioner swilch:
B/FUEL SCHDL ® Shift lever: “N"
® No-load 2,000 rpm 0.7 - 1.3 msec
: i!"gi"‘*;f:_ﬁer Wa"T;";? ;F":F Idle 12 - 15° BTDC
ir conditioner switch:
IGN TIMING ® Shift lever: "N” o FE
® No-load 2,000 rpm More than 25° BTDC
: Epgine:d.;\_fter warrqir:‘g g;::F Idie 20 - 40% @L
ir conditioner switch:
IACV-AACHV ® Shift lever; “N”
® No-load 2,000 rpm -
Idle 0 step MT
® Engine: After warming up More than 60 seconds after starting
PURG VOLC | & Nodoad engine ,
® M/T modsls: Lift up drive wheels and | A/T models: Rev engine up from 2,000 AT
More than 1 stap
shift to 1st gear position. to 4,000 rpm.
M/T models: Rev engine up from 2,000
to 4,000 rpm.
Dol
A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm | 53 - 155% A
EVAFP SYS5 PRES @ [gnition switch: ON Approx. 3.4V
AIR COND RLY ® Ajr conditioner switch:  OFF — ON OFF — ON BA&
® |gnition switch is turned to ON (Operates for 5 seconds)
® Engine running and cranking ON
FUEL PUMP RLY ® Whan engine is stopped (stops in 1.0 seconds) BR
® Except as shown above OFF
Engina coolant temperature is 94°C
(201°F) or less for A/T models, and 89°C | OFF ST
(210°F) or less for M/T models.
® After warming up engine, idle the Engine coolant temperature is between-
COOLING FAN engine. 95°C (203°F) and 104°C (219°F) for A/T |LOW RS
® Air conditioner switch: OFF models only.
Engine coolant temperature is 105°C
{221°F) or more for A'T models, and HIGH BT
100°C (212°F) or more for M/T models.
VENT CONT/V @ Ignition swilch: ON OFF
® Engine: After warming up Idle OFF (CUT) A
® Air conditioner switch: OFF
EGRG SOLN ® Shift lever: N A/T models: Rev engine up from 2,000
® No-load to 4,000 rpm. ON (FLOW) E]L
® M/T models; Lift up drive wheels and | M/T models: Rev engine up from 2,000
shift to 1st gear position. to 4,000 rpm.
*: 1st position for USA models, 2nd position for Canada models (o
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM GONDITION SPECIFICATION
® Engine speed: Idie ON
FR Q2 HEATER
® Engine speed: Above 3,200 rpm OFF
® Engine speed: Idle [after driving 2 minutes ai 70 km/h (43 MPH) or more] ON
RRA 02 HEATER
® [gnition swilch ON (Engine stopped) OFF
VGV BYPASS/V ® Ignition switch: ON OFF
Ictle QFF
: Engine: After warming up More than 80 seconds after starting
PURG CONT SV Nodoad _ engine
® M/T models: Lift up drive wheels and | AT models: 2. 000 rpm ON
shift to 1st gear posdtion. M/T models: 2,000 rpm and more than
16 km/h (10 MPH)
® Engine: After warming up Idle 20.0 - 35.5%
® Air conditioner switch: OFF R
CAULD VALUE ® Shift fever: “N” o
® No-load 2,500 rpm 17.0 - 30.0%
@ Ignition switch: ON Throttie valve fully closed 0.0%
ABSOL TH-F/S (Engine stopped)
® Ajter warming up Throttle valve fully opened Approx. 88%
® Engine: After warming up Idle 2.5 - 5.0 gm/s
® Ajr conditioner switch: OFF ) )
MASS AIRFLOW ® Shift lever: N "
® No-oad 2,500 rpm 7.1 -12.5 gm/s
® When cranking engine Approx. 0.4V
FPCM DR VOLT
® |dle at coolant temperatures above 10°C (50°F) Approx. 5.0V
® When cranking engine HI
FPCM
® |dle at coolant temperatures above 10°C (50°F) Low
@ |gnition switch: ON {Engine stopped) MAP
MAP/BARO SW/V . . For 5 seconds after starting engine BARO
® Engine speed: idle Morg than 5 seconds after starting VAP
engine
® |gnition switch: ON (Engine stopped} Approx. 4.4V
ABSOL PRES/SE For 5 seconds after starling engine Approx. 4.4V
® Engine speed: idle :
More than 5 seconds after starting Approx. 1.2V

engine
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TROUBLE DIAGNOSIS — General Desctription

Major Sensor Reference Graph in Data
Monitor Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode. Gl
(Select “HI SPEED” in “DATA MONITOR” with CONSULT.)
THRTL POS SEN, ABSOL TH-P/S, CLSD THL POS : A
Below is the data for “THRTL POS SEN”, “ABSOL TH-P/S” and “CLSD THL POS” when depressing the
accelerator pedal with the ignition switch "ON”.
The signal of “THRTL POS SEN” and “ABSOL TH-P/S” should rise gradually without any intermittent drop
or rise after “CLSD THL POS” is changed from “ON” to “OFF”.
CLSD THLPOS  -00"09 ABSOL TH-P/S -00"09 THRTL POS SEN -00"09 LE
10:22 +02"69 10:22 % +02"69 10:22 X0.1V +02'89
OFF ON 0 25 50 75 100 0 13 26 38 51 EC
Ful g , d S 4
Release
FE
Full
Depress
CL
SEF580W
MT

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 i
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. EA,
853
33 RA,
"F o
< -
£ "'"-s.*_ * “CMPSsRPM{REF)" should increase gradualiy BR
E‘g & e, while depressing the accelerator pedal and
'EIE' * ""~-.,~ should decrease gradually after releasing
= o, the pedal without any intermittent drop or rise. 8T
© .,
% s - 0 e, S
w v et
]
=253 B)
08° RS
BT
855 |
f=]
3%, . MA
o)
‘>_- 0 - &l " H Eﬂ—"
g . » “MAS AIR/FL SE" should increase when
% -. —— depressing the accelerator pedal and should
el O T decrease at the moment "THRTL POS SEN" is B
% = closed (accelerator pedal is released).
2y
=8° Y S
SEF059P
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TROUBLE DIAGNOSIS — General Description

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

€55
=
i
3
=
z & : ) "~ = “THRTL POS SEN" should increase while
- 2 : ’ depressing the accelerator pedal and should
u decrease while releasing it
8 o
o -
Por
% 0 - - - .
(=2
F oo Y
g5 81
23
T+
> T -
S = .
o @ .
x = . = “RR Q2 SENSOR" may increase immediately after
8 depressing the accelerator pedal and may
& decrease after releasing the pedal.
7] .
o
O L{N} .
Egg po R —
A
[ ]
O 1 0=
2y “
T <
o
9_3 —
z
a = « "FR 02 SENSOR’ may increase immediately after
8 e, R depressing the accelerater pedal and may
5 . ’ decrease after releasing the pedal.
@ 3 1 N M
o . g
a] @ .
o o . - _,_'
rdo -
A
© O
e v
o
3
.,LB =
o -,
o .
g=q
+ “INJ PULSE” should increase when depressing
the accelerator pedal and should decrease
w - when the pedal is released.
A
=] rl ft T
o . P
z 5 e e D
= (=}
= Y

SEF417R
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value
7 PREPARATION &l
_ o &
\ L) 1. ECM is located behind the center console. For this inspec-
‘ = B tion:
R s
o ¢ Remove the front passenger center consoie panel. A
\&\\\\\\\\\\\\\\\\\\\\\\\ \;ﬂ; ‘\ — HMJ'\\
W= ©
ECM harness EM’
connector
AECE83
2. Remove ECM harness protector. Le
FE
GlL
ECM harness protector
AECE13
MT

3. Perform ali voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests eas-
e Open harness securing clip to make testing easier.
e Use extreme care not to touch 2 pins at one time.
e Data is for comparison and may not be exact. EA

ST

= = {
/ {j? -
Thin wire Tester probe

BT

SEFse7]  ECM HARNESS CONNECTOR TERMINAL LAYOUT HA

Bol41 [5al54l58] [se] EL

43 E4|45[4§5 Z[58|59|60 m
50 7i48|62/63|64]/65 D5

5152 [66l67]68j69]

o

[1]2]3]
5]6]7]8]9]

1017502103 [1041105106
07108109 [110[111}112
113/14[115| [116/117|118

HEQ

HS. SEF0B4P
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

ECM Terminals and Reference Value (Cont’d)

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

TER-
WIRE DATA
MrlthleL COLOR ITEM CONDITION (DC vottage)
0.2 - 0.3V
(v}
|TEngine is running.] (Warm-up condition)
|— Idle speed
1 W/B ignition signal SEF186T
Approximately 0.5V
v}
[Engine is runningT| z
—E Engine speed is 2,000 rpm. 0
T SEF187T
Approximataly 13V
(V) ool ow Do
[Engine is running.| (Warm-up condition} :g
Idle speed 0
2 w Ignition check SEF188T
Approximately 13V
M
|Engine is running.[ :g
Engine speed is 2,000 rpm. Q
T SEF189T
{Engine is running. ! {Warm-up condition)
|— Ildle speed
3 L/'OR Tachometer SEF190T
lEngine is running.}
Engine speed is 2,000 rpm.
TSEF1OIT
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC vottage)
NO.
|Engine is running.]
[Ignition switch “OFF "] 0-1v
For 5 seconds after turning ignition switch
4 wW/G ECCS relay (Self-shutoff) “OFF"
Ilgnition switch “0FF”|
BATTERY VOLTAGE
5 seconds passed after turning ignition switch {11 - 14V)
“OFFI’
5 L " EVAP canister purge vol- |Enginel is running.] {Warm-up condition) 0. 06V
6 G ume control valve ldle speed ’
PU
Ignition switch “ON"
7 (AiT.d A/T check signal | I 0-4v
mod- [Engine is running.|
eis)
|Ignition switch “ON”|
For 5 seconds after turning ignition switch 0-1v
IION"
8 B/P Fuel pump relay [Engine is running. |
|Ignition switch “ON“!
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14V}
switch “ON”
[Engine is running.|
10 B ECM ground Engine ground
Idle speed
[When cranking the engine] Approximately 0.4V
11 B/P Fuel pump control module |Engine is running.| {Warm-up condition})
Approximately 10V
Idle speed
LG |Engine is running.[ BATTERY VOLTAGE
AT Cooling fan is not operating. (11 - 14V)
( . )
13 Cooling fan relay (High)
mod- [Engine is running.]
els) 0-0.6Y
Cooling fan (High) is operating.
|Engine is running., BATTERY VOLTAGE
Cooling fan is not operating. {11 -14v)
14 LG/R Cooling fan relay
|[Engine is running.[
|_ 0-06V
Cooling fan is operating.
Engine is running.
0-0.6V
Both A/C switch and blower switch are “ON".
15 GrY Air conditioner relay — -
|Eng|ne is runnlng.! BATTERY VOLTAGE
A/C switch is “OFF”. (11 -14v)
16 Y EVAP canister purge vol- | |ENgine is running. | BATTERY VOLTAGE
17 OR ume control valve Idle speed {11 - 14V)

EC-99
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC vottage)
NO.
[Ignition switch “ON"]| Approximately 0.1V
18 OR/L Malfunction indicator lamp [Engine is running.[ BATTERY VOLTAGE
L idle speed {11 - 14v)
Engine is running.
19 B ECM ground Engine ground
|dle speed
|Ignition switch “ON”| Approximately OV
20 | BY Start signal BATTERY VOLTAGE
{Ignition switch “START”| (11 - 14V)
Engine is running.
Both air conditioner switch and blower switch | APProximately 0V
21 Lw Adr conditioner switch are “ON” (Compressor operales).
[Engine is running. | BATTERY VOLTAGE
I— Air conditioner switch is “OFF”. (11-14Y)
[Ignition switch “ON"|
Gear position is “Neutral position” (M/T mod- Approximately 0V
Parl/neutral position els).
22 G/OR (PNP) switch Gear position is “N” or “P” (A/T models).
Mgnition switch “ON"I BATTERY VOLTAGE
Except the above gear position {11 -14V)
[Ignition switch “ON"
0.35 - 0.65V
Accelerator pedal released
23 Y Throttle position sensor l' = N |
gnition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
[Engine is running.|
L Approximately OV
o5 B Power steering oil pres- Steering wheel is fully turned.
sure switch [Engine i§ running.|
|_ Approximately 5V
Steering wheel is not turned.
0 - Approximately 4.2V
o : M
|Engme 1S runnlngj b 1 2 S
28 PUR | Vehicle speed sensor Lift up the vehicle. g
In 2nd gear position
Vehicle speed is 40 km/h {25 MPH).
" SEF194T
[Ignition switch “ON”| (Warm-up condition) BATTERY VOLTAGE
o7 v Throttle position switch Accelerator pedal released (11 - 14V)
(Closed position) [ignition switch “ON"]
Approximately 0V
Accelerator pedal depressed
. Approximately 0 - 4.8V
28 R/Y L'::s:sralr temperature lEngine is running.| OQutput voltage varies with
intake air temperature.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM
NO COLOR CONDITION (DC voltage)
[When cranking the engine| Approximately OV
Fuel pump control moduie — - "~
36 G/R Engine is running. | (Warm-up condition})
(FPCM} check | | . Approximately 5V
Idle speed
|Tgnition switch “OFF”| oV
38 B/R ignition switch _ ] BATTERY VOLTAGE
[fanition switch “ON”| (11 - 14v)
[Engine is running. |
39 B ECM ground Engine ground
idle speed
0.1 -0.4V
(V) Dol
[Engine s running.] (Warm-up condition) 150
Idle speed 0 ﬂ |
40 L Camshaft position signal
44 L (Reference signal)
(Engine is running. |
Engine speed is 2,000 rpm.
" SEF200T
e . Engine ground
ngine is running. i i i
43 B ECM gfound l L {Prabe this terminal with
Idle speed © tester probe when
measuring.)
Approximately 2.5V
v)
[Engine is running.| (Warm-up condition) 150 '
Idie speed 0
‘0.2ms’ T
41 B/wW Camshaft position sensor ' T SEF1gsT
45 B/w (Position signal) Approximatsly 2.4V
] —
— _ 10f. -
|Engine is running.| P A
Engine speed is 2,000 rpm. ¢ ﬂm =
‘0.2ms’ T

SEF196T
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
Mllll\é)AL COLOR ITEM CONDITICN (DC voltage)
0 - Approximately 0.7V
V)
rEngine is running.‘ 2
48 W Front heated oxygen sen- |_ 1
sor After warming up to normal operating tempera- | 4
ture and engine speed is 2,000 rpm
SEF201T
[Engine is running.| (Warm-up condition)
13-17V
ldle speed
47 OR Mass air flow sensor
|Engine is running.| (Warm-up condition)
1.8-2.4V
Engine speed is 2,500 rpm.
; Engine is running.| (Warm-up condition)
48 W Mass air flow sensor | | Approximately OV
ground Idle speed
49 P/L Sensors’ power supply [lgnition switch “ON"| Approximately 5V
|Engine is running. | (Warm-up condition)
50 B Sensors’ ground Approximately OV
Idie speed
Approximately 0 - 4.8V
Engine coolant tempera- — _ Output voltage varies with
51 BRY ture sensor |Engme il runmng.‘ engine coolant tempera-
ture.
IEngine is running. |
Rear heated oxygen sen- -
52 (W sor After warming up to normal operaling tempera- | O - Approximately 1.0V
ture and engine speed is 2,000 rpm
Approximately 0V
(v}
[Engine is running. | (Warm-up condition) :
ldle speed 0
P
"0.2ms: Sonnre
Crankshaft position sensor ' '  SEF202T
53 W
(OBD) Approximately OV
(V)
[Engine is running.| :
L Engine speed is 2,600 rpm. 0
ome s
SEF203T
|Engine is runningT|
54 W Knock sensor 2.0-3.0V
Idle speed
56 W/R - Tt BATTERY VOLTAGE
61 WIR Power supply for ECM [fgnition switch “ON"| (11 - 14V)
; Engine is running.
58 LB Data link connector for | 1 G- 10V
GST Idle speed (GST is disconnected.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
TION
MLI\(I)AL COLOR ITEM CONDITIO (DC voltage)
Engine is running. | (Warm-up condition
’ d 9 J ( P ) Less than 4.5V
62 BB EGR ldle speed
temperature sensor
P [Engine is running.| (Warm-up condition)
0-15v
|— EGR system is operating.
Approximately 0 - 4.8V
i - . .
63 L.G/R Tank fuel temperature sen |Engine is running.| QOutput voltage varies with
sof tuel temperature.
64 G/B [Engine is runningll Approxima{’ely ov
Data link connector for )
85 |GYL | oonsulT Idle speed (CONSULT is connected and turned | APproximately 4 - 9V
68 | Gw on.) Approximately 3.5V
]Ignition switch "ON”|
For 5 seconds after turning ignition switch
“ON” Approximately 4.4V
Engine i ing.
66 w Absolute pressure sensor r ngine s running |
L For & seconds after starting engine
|Engine is running.| (Warm-up condition)
Approximately 1.4V
More than 5 seconds after starting engine
67 | W EVAP control system pres- [ignition switch “ON"| Approximalely 3.4V
sure sensor
|igniti0n switch “ON”
Far 5 seconds after turning ignition switch
. "ON? 0-1v
[Engine is running.|
69 GY/R MAP/BARO switch sole- L For 5 seconds after starting engine
noid valve [ignition swilch “ON”]
Mare than & seconds after turning ignition BATTERY VOLTAGE
switch “ON” (1 - 14v)
[Engine is running. |
|— More than 5 seconds after starting engine
Power supply for ECM — —— = BATTERY VOLTAGE
70 Wil (Back-up) [lgnltlon switch “OFF | (11 - 14V)
Approximately 10V
VM ——— =]
'Engine is running.| (Warm-up condition) 5[ |
Idle speed o
SEF645U
101 5B IACV-AAC valve

|Engine is running.| {Warm-up condition)

Engine speed is 2,000 rpm.

Approximately 10V
{v}

SEFg46U
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MIN
NOAL COLOR ITEM CONDITICN (DC voltage)
BATTERY VOLTAGE
(11 - 14v)
(v
|[Engine is running.| (Warm-up condition) :g
Idle speed 0
"20ms 7
102 | R/B Injector No. 1 ' '
104 G/B Injector No. 3 SEF204T
107 [ Y/B Injector No. 2 BATTERY VOLTAGE
109 ¢ L/B Injector No. 4 (11 - 14V)
(V) N T
[Engine Is running. (Warm-up condition) :g
Engine speed is 2,000 mpm. g
SEF205T
|Engine is running.| {Warm-up condition)
M/T models: Lift up drive wheels and shift to 0-0.7V
) 1st gear position.
103 P EGRC-solencid valve Rev engine up from 2,000 to 4,000 rpm.
|Engine is running.] (Warm-up COI'IditiOﬂ) BATTERY VOLTAGE
Idle speed (11 - 14v)
{Engine is running. | (Warm-up condition}
More than 60 seconds after starting engine )
) M/T modeis: Lift up drive wheels and drive at Approxlmately ov
105 PU EVAP cam;ter purge con- 16 kmvh (10 MPH).
trol solenaid valve Engine speed is 2,000 rpm.
[Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Idle speed (11 -14v)
|Engine is running.|
106 | B ECM ground Engine ground
‘ ldle speed
108 PUMW EVAP canister vent control [Ignition Swich ™ ON“| BATTERY VOLTAGE
valve (11 - 14V)
|Eng|‘ne is running.[
Idle speed {after driving 2 minutes at 70 km/h Approximately 0.7V
110 | By Rear heated oxygen sen- (43 MPH) or more.}
sor heater — ———
|Ignlllon switch "ON ‘ BATTERY VOLTAGE
Engine stopped. (1t - 14V)
[Engine is running.|
112 B ECM ground Engine ground
Idle speed
Engine is running.
113 WL Current return I | BATTERY VOLTAGE
idle speed {11 - 14V}
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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
|Engine is running.| '
i . Approximately 0V
15 | oR Front heated oxygen sen- Engine speed is below 3,200 rpm MA
sor heater [Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,200 rpm {11-14v) EM
Vacuum cut valve bypass — - BATTERY VOLTAGE
1 [ Ea
17 | PUR valve [Tgnition switch “ON"] (11 - 14v)
LG

[Engine is running.—l

118 B ECM ground L Engine ground
Idle speed H

FE

CL

MT

AT

A

BR

8T

RS

EC-105 213



TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Intermittent incidents (I/l} 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

may not indicate the specific problem area.

Common I/l Report Situations

STEP in Work Flow Situation
il The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “Q” or “11”.

]| 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-52).

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

Perform “Incident Simulation Tests” (Gl section).

Y
Check connector terminals. Refer to "How to Check Enlarged Contact Spring of Terminal” (G section).
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

Gl
EC-MAIN-01
BATTERY BATTERY M,
I | Refer to "EL-POWER” mmmm : Detectable line for DTC
30A 7.5A ' m——; Non-detectable line for DTC
] ERM
l |
WL
I_._|G e & — ® L
1 i
g gl
OFF ST Ma3
Q\ |—'—|
Acc @5y WL WL
WiL
||_3‘__|| | smllEn]
- 6 ECCS
o RELAY EE
I- - ED
2 Ry
] 5
I GL
WG WiR
B.’R I
Lo-CMPS n
- (28) .'W’F‘"Ec MAFS T
BR - i EC-PGCA
l ¢ ¢ AT
T =B8R = anisc I I ’
B/R WiL wWiL ' Wie WR WR 54
=1l [l R IEE]| =1l I5el 61T
IGNSW BATT CATN SSOFF VB VB ECM
(ECCS
CONTROL o
MODULE) F
GND-l GND-l GND-E GNDE GND-E

U'T"’—l |QI_I%J R oA
¢ L_g

| l ST

| RS
@-c BE=@
XL L
F18 Fi2 BT
Refer to last page (Foldout page).
— ™16 A
3
1]efafa] <> [s]6f7]8]fs3) 112|123 3 | (a4 1]3[5] &7 ]G
8 [1olrfr2f13f14]1s]iep7fralialzo] ~py 415]sl7le] W 6l2]4] "w 5 ] L EL

[
101]102]105] [104]r05]106
1o7]108]109] [r10f111f112
1311 11s| [riefri7[is
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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 engine ground.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
|Engine is running.|
llgnition switch "OFF“| 0-1V
For 5 seconds after turning ignition switch
4 W/G ECCS relay (Seif-shutoff) “OFF"
[lgnition switch “OFF”|
BATTERY VOLTAGE
5 seconds passed after turning ignition switch [ (11 . 14v)
“OFF”
‘Engine is running.|
10 B ECM ground Engine ground
ldle speed
|Engine is running. |
19 B ECM ground Engine ground
ldle speed
[Ignition switch “OFF”’ ov
38 B/R Ignition switch _ _ BATTERY VOLTAGE
[lgnition switch "ON (11 - 14V)
'Engine is running. |
38 B ECM ground Engine ground
ldle speed
Engine ground
Engine is running. i i i
43 B ECM ground | | (Probe this terminal with
Idle speed ) tester probe when
measuring.)
56 W/R — T BATTERY VOLTAGE
51 WR Power supply for ECM |Ignmon switch “ON | (11 - 14v)
Power supply for ECM — — - BATTERY VOLTAGE
70 WL (Back-up) [!gnition switch "OFF ] (11 - 14v)
[Engine is running.|
106 B ECM ground Engine ground
Idle speed
[Engine is running. |
112 B ECM ground Engine ground
Idle speed
Engine is running.
113 WiL Current return | | BATTERY VOLTAGE
Idle speed {11 - 14v)
[Engine is running.|
118 B ECM ground Engine ground
Idle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
3 CONNELT
(I comsmg] %4 € > | DIAGNOSTIC PROCEDURE .
INSPECTION START
LV I
MA
B o - Yes
Start engine. Go to “CHECK POWER
{s engine running? | SUPPLY-III" on next page.
o EM
(" ND
v
SEF065P NG i
CHECK POWER SUPPLY-L. » Check the following. c
[E 1. Turn ignition switch “ON”. ® Hamess connectors L
D'Sw"”m 2. Check voltage between ECM terminal @9,
o[CONNECTOR and ground with CONSULT or ® Harness connectors
10,19, 39, 43,106,112, 118 tester. 9. @39
" Voltage: Battery voltage ® Harness for open or
oK short between ECM and
ignition switch
If NG, repair hamess or
9 connectors,
& ' ot
1 CHECK GROUND CIRCUIT-L. NG_ Repair open circuit or short
- AECags! | 1. Turn ignition switch “OFF”. "] to ground or short to power
2. Disconnect ECM hamess connector. in harness or connectors. MT
3. Check hamess continui between ECM
terminals . .
and engine ground
Contlnmty should exist. AT
i OK, check hamess for short to
ground and short to power.
OK FA
' ¥
OM hamess || CHECK POWER SUPPLY-H NG | Check the following.
1. Disconnect ECCS relay. ® Harness connectors
2. Tumn ignition switch “ON”, )
seF4537| | 3. Check voltage between terminals @, ® Harness connectors
(@ and ground with CONSULT or @19, BE
tester. ® 7.5A fuse
TISCOMNECT a Voltage: Battery voltage @ Harness for open or
4 & & shor between ECCS
- T CK relay and battery 8T
— If NG, repair harmess or
[2 X ] connectors.
D , as
CHECK OUTPUT SIGNAL CIRCUIT. NG.; Repair open circuit or short
1. Turn ignition switch “OFF", to ground or short to power |
@ o 2. Check harness continuity between ECM in harness or connectors. =
= terminal (4) and relay terminal (2).
SEF227U Continuity should exist,
If OK, check harness for short to A
m DISCONRECT DISCDNMECT ground and Short to power'
v a
= Go to “TROUBLE DIAGNOSIS FOR
ECM___[SICONNECTOR 3 NON-DETECTABLE ITEM (Injector)”,
4 L EC-469.
5] DX
YOK
N
(l[@" {Go to next page.)
AEC492
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EHE (Cont’d)
— = CONNEET
[ ecn o] connECTOR] . &
70113
CHECK POWER SUPPLY-IIL. NG | Gheck the following.
' Py Check voltage between ECM terminals "] ® Hamess connectors
(ﬁ:ﬁ) @9, @13) and ground with CONSULT or @1,
= tester. ® Harness connectors
sErFosep| | VOltage: Battery voltage @D, @3
oK ® Harness for open or
ot short between ECM and
: T ) fuse
! {of CONNECTOR G 3
“_ ECH === ll HS. If NG, repair harness or
i connectors.
v
‘p‘\'b ® CHECK POWER SUPPLY-IV. OK | Goto B “CHECK
1. Turn ignition switch “ON” and then "| GROUND CIRCUIT-II* on
(L! = “OFF". next page.
l@ Lna) il 2. Check voltage between ECM terminals
seros7P|| 68, € and ground with CONSULT or
tester.
Voltage: Case-1; Battery voltage does
ey C- ) S DiscohEST After turning ignition switch “OFF”, not exist,
Hs. Gﬁ:}' E@ TS E{} battery voltage will exist for a few Case-2: Battery voltage exists
T H seconds, then drop to approximatel
[ Ecm  Jo] connecTon]| 3 ' P PR ¥ for more than a few
BN ov. seconds.
56v61 5
T NG
[£2] Case-2 | Goto M] “CHECK ECCS
Case-1 "] RELAY" on next page.
SEF228U
R
CHECK HARNESS CONTINUITY NG_; Repair open circuit or short
BETWEEN ECCS RELAY AND ECM. "1 to ground or short to power
1. Disconnect ECM harness connector. in harness or connectors.
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
connector
and short to power.
SEF453T OK
v
oy By G CHECK VOLTAGE BETWEEN ECCS NG | Check the foflowing.
Ejl RELAY AND GROUND. | ® Harness for open or
= ' Check voltage between relay terminals short between ECCS
[27] @, (® and ground with CONSULT or relay and 7.5A fuse
15} tester. If NG, repair harness or
Voltage: Battery voltage connectors.
§ oK
@ or |
SEF227U (Go to next page.)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

L
n DiSGONNECT & DISCONNECT (cont d)
H.S. Eé} T.S. E@
®
[__EcM__|o|cONNECTOR] I a
2
4 _ ] | ]
CHECK OUTPUT SIGNAL CIRCUIT. NG_; Repair open circuit or short
T Check harness continuity between ECM "] to ground or short to power
(tma e o terminal @ and relay terminal @ in hamess or connectors.
Continuity should exist.
AEC482| [ If OK, check harness for short to ground
and short to power.
OK
—O C——
L4
e CHECK ECCS RELAY. NG_ Replace ECCS relay.
5 I 1. Apply 12V direct current between relay g
] 2 1] terminals (1) and (2).
3 2. Check continuity between relay termi-
- nals @ and @
12v (1) - (@) applied:
SEF023M Continuity exists.
No voltage applied:
DISCANNECT No continuity
[__ecM [clconnecTor]] H.S. Ec{j] oK
10,19, 39, 43,106,112, 118 .
y
NG

0]

-

5

AEC496

CHECK GROUND CIRCUIT-II.

1. Turn ignition switch “"OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM

terminals (19, (19, @9, @3, ,
@, and engine ground.

Continuity should exist.
i OK, check harness for shori to
ground and short to power.

OK

Y

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-106.

Y

INSPECTION END

EC-111

| Repair open circuit or short
"1 to ground or short to power

in harness or connectors.
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TROUBLE

DIAGNOSIS FOR DTC P0100

SEF781K

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 wire that is supplied with electric
current from the ECM. The temperature of the hot wire is con-
trolled 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 o 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 e
i itioner switch:
MAS AIR/FL SE ® Shift lever: "N 2 200 ot
® No-load 500 rpm 18-24v
CALAD VALUE | o Shift lever: “N” .
® No-load 2,500 rpm 17.0 - 30.0%
: i,”gi"e‘dﬁ_ﬁer Wa";"";g ";‘CP)FF“ Idle 2550 gms
ir conditioner switch:
MASS AIRFLOW ® Shift lever: *N”
® No-load 2,500 pm 7.1-12.5 gm/s
ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MILIQOAL COLOR ITEM CONDITICN (DC voltage)
UEngine is running.‘ (Warm-up condition)
|_ 1.3-1.7V
Idle speed
47 OR Mass air flow sensor
UEngine is running.‘ (Warm-up condition)
L 1.8 - 2.4V
Engine speed is 2,500 rpm.
; Engine is running.| (Warm-up condition}
48 W Mass air flow sensor L ]_ | Approximately OV
ground idie speed
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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 ... . Gl
(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 senscr circuit is open or shorted.} A
........................................................................................... ® Mass air flow sensor
C) A high voltage from the sensor is sent to ECM under R

light load driving condition.

B) An excessively low voltage from the sensor is seni (o | ® Harness or connectors
ECM* when engine is running. (The sensor circuit is open or shorted.) e
........................................................................................... ® Intake 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.

Engine operating condition in fail-safe EE
mode

Detected items

Engine speed will not rise more than

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE MIT
Perform “Procedure for malfunction A” first. If the 1st irip 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 AT
“Procedure for malfunction D",

CAUTION: EA
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” has been previously conducted, R&

always turn ignition switch “OFF’’ and wait at least 5 seconds before conducting the next test.

Procedure for malfunction A

% MONITOR NoFAIL [] 1) Turn ignition switch “ON”.
CMPS=RPM(REF) arpm ./ 2) Select "DATA MONITOR"” mode with CONSULT. 8T
3) Wait at least 6 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-118. RS
OR
&) 1) Tumn 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-118.
OR
oy 1) 'cl)'ﬁ;r; ignition switch “ON”, and wait at least 6 sec- gL
2) Tumn ignition switch “OFF”, wait at least 5 seconds
and then furn “ON”. 1B
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-118.
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TROUBLE DIAGNOSIS FOR. DTC P0100

CMPS=RPM(REF)

% MONITOR ¥ NO FalL []

700rpm

[ RECORD

SEF190P

% MONITOR v NOFAlL []

CMPSRPM(REF)
COOLAN TEMP/S

700rpm
85°C

RECORD

SEF230uL

282

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-118.
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-118.
CR

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 Il (Self-diagnostic

results)” with ECM.

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

PROCEDURE”, EC-118.
NOTE:

If 1st trip DTC 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
seconds with engine stopped (Ignition switch “ON’’)

instead of running engine at idle speed.
1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and warm it up to normal operating tem-

perature.

4) Run engine for at least 10 seconds at idle speed.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-118.
OR

@ 1) Start engine and warm it up t6 normai operating tem-

perature.

2) Run engine for at least 10 seconds at idle speed.

3) Select “MODE 7” with GST.

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

PROCEDURE”, EC-118.
OR

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

perature.

EC-114



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)
2) Run engine for at least 10 seconds at idle speed.
3) Tum ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”. al
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC MA

PROCEDURE”, EC-118.
EM

LG

FE

GL

BT

AT

FA

BR

8T

RS

BT

IFA

EL
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oK

MAS AIR/FL SE +00"21 MAS AIR/FL SE +00°21
x0.1V  302"45 15:48

15:48
0 1.3 2.6 3.8 5.1

NG

x0.1V  +02"45
0 13 26 38 51

¢

™,

-

SEF998N

Yr MONITOR

CMPS*RPM(REF)
VHCL SPEED SE
THRTL POS SEN

¥r NO FAIL D

3000rpm
70km/h
3.2v

RECORD

SEF231U

CALC LOAD
CCOLANT TEMP
SHORT FT #1
LONG FT #1
SHORT FT #2
LONG FT #2
ENGINE SPD
VEHICLE SPD
IGN ADVANCE
INTAKE AIR

THROTTLE PCS

20%
95°C

2%

0%

4%

0%
2637RPM
OMPH
41.0°
41°C

3%

SEF534P)

CONNECT
NECTOR]| i}

[ Ecm Toloon
47

/1

@

®

SEF995N

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

1)
2)

g

7)

8)

Tum ignition switch “ON”,

Start engine and warm it up to normal operating tem-

perature,

If engine cannot be started, go to “DIAGNOSTIC

PROCEDURE”, EC-118.

Select “DATA MONITOR” mode with CONSULT.

Check the voltage of MAS AIR/FL SE with “DATA

MONITOR”.

Increases engine speed to about 4,000 rpm.

Monitor the linear voltage rise in response 1o engine

speed increases.

if NG, go to “DIAGNOSTIC PROCEDURE”, EC-118.

If OK, go to following step.

Maintain the following conditions 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.

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

PROCEDURE”, EC-118.

OR

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)
2}

Turn ignition switch “ON”.

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

Select “MODE 1” with GST. *

Check the mass air flow sensor signal with “MODE
17.

Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-118.

NO
JOOLS

OR
Turn ignition switch “ON".
Start engine and warm it up to normal operating tem-
perature.
Check the voltage between ECM terminal and
engine ground.
Check for linear voltage rise in response to increases
to about 4,000 rpm in engine speed.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-118.
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Mass Air Flow Sensor (MAFS) (Cont’d)

EC-MAFS-01
@l
BATTERY
| mmm ; Detectable ling for DTG
75a |Fieferto ‘ELPOWER". e Non-detectable line for DTC A

|

WiL
E101 ' EM

- —= _ ToEC-MAIN

7 e o= “EHE

- Le
¥

T I W/R

WL WL TEx
I_|_| I_.l_I MASS AIR

[ ra] FLOW SENSDR EE

dnlECCS
|] RELAY
..F14
é 0 [ aL
L2 dp [Ladj oR
W/G  WAR _
| e MT
1 |
1 I
| |
I I AT
H : |
| | |
N . 1
® I Te [FA
l_g—fJO!NT
A
CONNECTOR-1 RA
2] R
WG WR WA W  OR B
[C]) [[ze7) [[er]l =1 [ ®
SSOFF VB VB QA- QA+ ES“N" T(ESES . _—'l &7
MODULE) B B
+ =
F18 Fi2 RS
Refer to last page (Foldout page). BT
Wie. €D
_ = D
zl5]e EBl@® 7R
BRI R EHBE R Cl2]sl4) BA 21 A
(Ez25) ’
Jd i w — IE]L
101|t02 o3| |104] 1051106 3
13 61
107]10et108| [110[111]142
113|114f{115} [t18[117[118 50 I
AEC4414
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e

Intqke mariifold collector

\_\-\

Engine ground

e

A
MN@/
Mass air flow sensor
harness connector

N v

bl

Air cleaner

.

SEF280V|

-

AECE91

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

h J

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews,

h 4

CHECK POWER SUPPLY.

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

2. Turn ignition swilch “ON".

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

NG

.| Check the following.

OK

a8 v

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

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

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM hamess connector.

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.

NG

m DISCONNECT & BISCONNECT
N
A€ A€
I[_EcM__ [o/CONNECTOR)| 1]2]3
48
()
AECT777
CrSCONNECT & OrSCONMNECGT
A€ AE
[ _ecm__|o|connEcTor]| 1HE
a7
N
(I :
AEC778
286

OK

v

"| to ground ar short i pawer

Repair open circuit or short

in harness or connectors.

CHECK IiNPUT SIGNAL CIRCUIT.
Check harness continuity between termi-
nal (‘D and ECM terminal @
Continuity should exist.

If OK, check harmess for short to ground

NG

and short to power.
l oK

{Go to next page.)

EC-118

Repair open circuit or short
to ground or short to power
in harness or connectors.
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T
\\\\\
Intake manifeld collector
BT
' o

Mass Air Flow Sensor (MAFS) (Cont’d)

!

CHECK COMPONENT
(Mass air flow sensor).
Refer to “COMPONENT INSPECTION”,

EC-121.

NG

OK

A 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1086.

:

INSPECTION END

Procedure B

INSPECTION START

h 4

S0r.

»| Aeplace mass air flow sen-

CHECK INTAKE SYSTEM.

Check the followings for connection.

® Ajr duct

® Vacuum hoses

® |ntake air passage between air duct to
collector

If disconnected, reconnect the parts.

NG

Reconnect the paris.

Bl

Air cleaner

.

SEF280V

OK

A

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews.

A

CHECK POWER SUPPLY.

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

2. Tum ignition switch “ON".

3. Check voltage between terminal (3)
and ground with CONSULT or tester.

Voltage: Battery voitage

NG

p| Check the following.

AECE91

OK

(Go to next page.)

EC-119

@ 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

If NG, repair harness or

connectors.

EM

LG

F&

GL

T

AT

A

RA&

ST

RS

BT
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5]

mscmmsm mscowm
T S.

__Ecm

connecron” 12[3

@@L

AECT77

nls::mmsc‘r nssceuuzc‘r
T 3.

EGM C|GCONNECTOR

47

&

AECT778

Mass Air Flow Sensor (MAFS) (Cont’d)

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect EGM harness conneactor.

3. Check hamess continuity between ter-
minal @ and ECM terminal .
Continuity should exist.
i OK, check harness for short to
ground and short to power.

NG

OK

v

.| Repair open circuit or short
"| to ground or short to power

in harness or connectors.

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between termi-
nal (1) and ECM terminal @9,
Continuity should exist.

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

NG

OK

h 4

.| Repair open circuit or short
"] to ground or short to power

in harness or connectors.

288

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION”,
EC-121.

NG

v

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1086.

4

INSPECTION END

EC-120

Replace mass air flow sen-
SOr.
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rrm m COMNECT
[_Ecm |O|00NNECT0Fﬂ[£j]
a7

SEFS99N

o |

SEF781K

Mass Air Flow Sensor (MAFS) (Cont’d)
COMPONENT INSPECTION
Mass air flow sensor

1. Turn ignition switch “ON”.
2. Start engine and warm it up to normal operating tempera-
ture.
3. Check voltage between ECM terminal @) and engine
ground.
Conditions Voltage V
Ignition switch “ON* (Engine stopped.) Less than 1.0
ldle {Engine is warmed-up 1o normal operating tem- 13-17
perature.) ' '
2,500 rpm (Engine is warmed-up to0 normal operat- 18-24
ing temperature.) ’ ’
Idle to about 4,600 pm* 1.3 - 1.7 fo Approx. 4.0

.

4.

5.

Check for linear voltage rise in response to increases to about 4,000 rpm
in engine speed.
If the voltage is out of specification, disconnect mass air
flow sensor harness connector and connect it again. Repeat

above check.
If NG, remove mass air flow sensor from air duct. Check hot

film for damage or dust.

EC-121

@l

A

EM

LG
©

FE

cL

MT

RA
Bl

ST

RS

BT

[A

EL

289



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute
pressure sensor

SEF4280)
5| |
4.5 '
> 4l
%3'2: | Ambient
i , barometic
> ol ! pressure
‘g_ 151 Vacuum
5 1t i
©ost .
| | |
0 13.3 106.6
{100, 3.94) {800, 31.50)
Pressure kPa {mmHg, inHg)
(Absolute pressure) SEF9468

ON BOARD DIAGNOSIS LOGIC

Absolute Pressure Sensor

COMPONENT DESCRIPTION

The absolute 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 Items

Code No. (Possible Cause)
PO105 A) An excessively low or high voltage from the sen- |® Harness or connectors
0803 sor is sent to ECM. {Absolute pressure sensor circult is open of
shorted.)
® Absolute pressure sensor
B} A high voltage from the sensor is sent {o ECM ® Hoses
under light load driving conditions. {Hoses between the intake manifold and absolute
pressure sensor are disconnected or clogged.)
® Intake air leaks
® MAF/BARO switch solenoid vailve
® Absolute pressure sensor
C) A low voltage from the sensor is sent to 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”.

290
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Absolute Pressure Sensor (Cont’d)

Procedure for malfunction A

* MONITOR ¥£ NO FAIL NOTE:

COOLAN TEMP/S 30°C H “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- g
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test. A
1) Turn ignition switch “ON". .
2} Select “DATA MONITOR"” mode with CONSULT.
3) Wait at least 6 seconds. EM
RECORD | 4) If 1st trip DTC is detected, go to “DIAGNOSTIC
SEF002P PROCEDURE”, EC-127.
OR LG
1) Tu&n ignition switch “ON” and wait at least 6 sec-
onds.
2) Select “MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC E
PROCEDURE”, EC-127.
OR . GE
1) Tu(rjn ignition switch “ON” and wait at least 6 sec-
onds.

2) Turn ignition switch “OFF”, wait at least 5 seconds Gl
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 R

PROCEDURE”, EC-127.
AT

FA

BR

Procedure for malfunction B
$r MONITOR % NO FAL [] NOTE:

CMPS+RPM(REF) 700rpm If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- §&T
DURE” has been previously conducted, always turn igni-
tion switch “OFF’’ and wait at least 5 seconds before con-

ducting the next test. RS
1} Start engine and warm it up to normal operating tem-
perature. BT
2) Turn ignition switch “OFF” and wait at least 5 sec-
[__necomD | ) oncs.®
SEF190P 3) Turn ignition switch “ON” and select “DATA MONI- .,

TOR” mode with CONSULT.
4) Start engine and let it idle.
5) Wait at least 15 seconds. EL
6) K 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-127.

. OR . DX
@ 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.
291
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¥r MONITOR % NOFAIL [

CMPS*RPM(REF) 4000rpm
VHCL SPEED SE 70km/h
B/FUEL SCHDL 4.8msec
ABSOL PRES/SE 4.4y
| RECORD I
SEF127V|

292

Absolute Pressure Sensor (Cont’d)

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-127.

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) 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-127.

Procedure for malfunction C

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.

O

8)

Turn ignition switch “ON”.

Select “"DATA MONITOR"” mode with CONSULT.

The voitage of “ABSOL PRES/SE” should be

more than 1.74 [V].

If the check result is NG, go to “DIAGNOSTIC

PROCEDURE”, EC-127.

If the check result is OK, go to following step.

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 13 seconds.

Select “DATA MONITOR” mode with CONSULT.

Drive the vehicle at least 3 consecutive seconds

under the following conditions,

B/FUEL SCHDL: More than 3.7 msec

CMPS-RPM (REF): 3,000 - 4,800 rpm

Selector lever: Suitable position

Driving location: 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-127.

EC-124
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ENGINE SPD ..................... ORPM
COOLANT TEMP _.............. 89°C
VEHICLE SPD ...... .. 0

IGN ADVANCE ..

INTAKE AIR .......
FUEL SYS#1 ... wenananens, OL
FUEL SYS #2.............. UNUSED

OGS BTS2 oo, 0.000V

SEF518R

= CONNECT
im

H.S.

[l _Ecm_[ofconnecTorl|
66

6 M)

SEF471R

Absolute Pressure Sensor (Cont’d)

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.

[V
Procedure for malfunction C
@ 1) Turn ignition switch “ON”. _
2) Select absolute pressure sensor signal in “MODE 1” ]
with GST.

3) Make sure that the 'pressure of absolute pressure LG
sensor signal is more than 46 kPa (0.47 kg/cm?, 6.7

psi).
4) If NG, go to “DIAGNOSTIC PROCEDURE", EC-127. E
OR

1) Turn ignition switch “ON”.
2) Make sure that the voltage between ECM terminal EE
and engine ground is more than 1.74 [V].
3) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-127.

ClL

MY

AT

FA

BR

ST

AS

BY

HA
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Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01

ABSOLUTE ABSOLUTE
PRESSURE

PRESSURE

SENSOR SENSOR

Bi12
] ]

s : Deiectable line for DTC
— : Non-detectable line for DTC
{AB) : With ABS
: Without ABS
&£
I CAD> - With AT
1
I
|
i
|
I
I
|
I
I
|
I
1
L
=]
ND JOINT
CONNECTOR-2
GY
_____ @ ial
F34 _I JOINT
ay E CONNECTOR-1
[
iy
12
o B2]
i3
| e @
5 [
TCM 2 ECM (ECCS .
SENS | TRANSMISSION GND-A~ PRES  AVCC  GND-C | SoNTROL .__—I
CONTROL MODULE) 1
MODULE) _IE_ j_
G F12
Refer to last page (Foldout page).
1]2]3]4 slef7]s|(m4s) [1]2]3 4]5]8|Guae), (B111 F23
alic[ti]1zf1a[14]1s[sfi7]819[20] w 7] 8] 9 [ol11|a2hiaha]shs] w W =
213 '
(e[ B 53]
W H.S.
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AECAG8A
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<5

-

Abselute pressure

Absolute Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
A or C”, perform “Procedure A” beilow. If the trouble is
duplicated after “Procedure for malfunction B”, perform

“Procedure B” on next page.
Procedure A

INSPECTION START

l

AE C [

|

ECM

lo[connecTon]]

66

[Q]

DISCONNECT

€

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

If OK, check harness for short to

SEF628T)

ground and short to power.

OK

{Go to next page.)

EC-127

SEF457T| | 1. Turn ignition switch “OFF". NG_ Repair harness or connec-
2. Loosen and retighten engine ground tors.
‘\\ ~—— SCrews.
\ \
Intake _rp_z:lii—figco!lector oK
j Engine ground k4 NG
Q’ —~ ' CHECK POWER SUPPLY. »| Check the following.
S V98 1. Turn ignition switch “OFF”, ® Hamess connectors
N T 2. Disconnect absolute pressure sensor With ABS: , @79,
‘(1 13, \\““ harness connector. ,
b. 2 3. Check sensor connector for water. Wi : @:Q
TS ithout ABS: ,
'tﬁ\ Water should not exist. F3d
. ] If OK, go to step 4. If NG, repair or ® Harmess for open or
replace harness connector. short between ECM and
serFazav| | 4 Tum ignition switch “ON", _ absolute pressure sen-
5. Che_ck voitage between terminal @ and sor
ISCONNECT engine ground W|_th CONSULT or tester. If NG, repair harness or
) ! @ Voltage: Approximately 5V connectors.
1S, Bl
- CK
3 = \d a
CHECK GROUND CIRCUIT. N »| Check the following.
1. Turn ignition switch "OFF". ® Harness connectors
2. Check hamness continuity between ter- With ABS: . @D,
l ! minal and engine ground. ,
Continuity should exist. Without ABS: ,
© & 1 If OK, check hamess for shont 1o ' @
ground and short to power. ® Harness for open or
SEF0955 oK short between ECM and
absolute pressure sen-
sor
IE ® Harness for open or
Lae) oy short between absolute
Ts. Eﬁ:}l pressure sensor and
o TCM (With AT)

T1513) If NG, repair open circuit or
short to ground or short to
power in hamess or con-
nectors.

[Q] v
o o CHECK INPUT SIGNAL CIRCUIT. NG| Check the following.
SEF096S 1. Disconnect ECM harness connector. ® Harness connectors
with ABS: GI1D , @7,

Without ABS: {49,

® Harness for open or
short between ECM and
absolute pressure sen-
sor

K NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.

@l
MA
EM
LC

FE

CL

MIT
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296

Absolute Pressure Sensor (Cont’d)

7

CHECK COMPONENT
(Absoiute pressure sensor).

EC-130.

NG

Y

“Refer to COMPONENT INSPECTION”,

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1086.

I

INSPECTION END

EC-128

Replace absolute pressure
sensor.
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Absolute pressure

Absolute Pressure Sensor (Cont’d)

Procedure B

sensor

Vacuum gauge

INSPECTION START

—
DR Improper connection

SEF108L)

CHECK COMPONENT
{Absolute pressure sensor).
Refer to "COMPONENT INSPECTION",

on next page.

OK
h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INGIDENT”, EC-1086.

A 4

INSPECTION END

EC-129

v
A
Q’ﬁ CHECK VACUUM SQURCE TO ABSO- NG_ CHECK VACUUM HOSE.
LUTE PRESSURE SENSOR. | Check vacuum hose for
1. Start engine and warm it up to normal clogging, cracks, discon-
) operating temperature. nection or improper con-
[ 2. Tumn ignition switch “OFF”. nection.
3-way connector  gerFassy| @ 3. Connect MAR/BARO switch solenoid If NG, repair or replace the
valve and absolute pressure sensor hose.
with a rubber tube that has vacuum
BacTveTESTE [ gauge. oK
4. Turn ignition switch "ON”. A
MAP/BARC swv  MAP @ 5. Select “MAP/BARO SW/A in Check vacuum port for
z==zz===== MONITOR ===zz===c: “ACTIVE TEST” mode with clogging.
CMPS*RPM(REF) 700rpm CONSULT. If NG, clean it.
MAP/BARO SW/V MAP 6. Start engine and let it idie.
ABSOL PRES/SE 1.3V 7. Touch “MAP” and “BARQ" alter- OK
nately and check for vacuum. :
CHECK COMPONENT
{MAP/BARO switch sole-
BARO m MAP/BARO SWIY Yaodum noid valve).
SEF500R BARO Should not exist Refer to "COMPONENT
MAP Should exist INSPECTION™, EC-341.
WacTiveTesTR [ on OK NG
MAP/BARO SWN  BaRro @ 4. Tum ignition switch “ON". r
zmmzmm==== MONITOR ==z======= 5. Start engine and let it idle. Replace
CMPSRPM 6. Check for vacuum. MAF/BARO
*RPM(RER) 700rpm For & seconds after startin switch sole-
MAR/BARO SWN  BARO g .
ABSOL PRES/SE 43V engine: noid valve.
Vacuum should not exist. v
More than 5 seconds after start-
ing engine: CHECK INTAKE SYSTEM.
BARO MAP Vacuum should exist. Check intake system for air
SEF498R leaks.
OK
E - E’ v
@%{————-' CHECK HOSE BETWEEN ABSOLUTE NG_ Repair or reconnect hose.
Split PRESSURE SENSOR AND MAP/BARO "
SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF”.
. 2. Check hose for clogging, cracks or
Clogging improper connection.
- OK
Y
NG

Replace absolute pressure
Sensor.

@l

A

EM

LG

i

AT

EL

1B
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Absolute pressure
sensor

HE

ECM  [o[connecToR]|

66

SEF5151)

298

Absolute Pressure Sensor (Cont’d)
COMPONENT INSPECTION

Absolute pressure sensor

1.

Remove absolute pressure sensor with its harness connec-
tor connected.

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch “ON” and check output voltage between
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:

o Always calibrate the vacuum pump gauge when using
it.

e Do not apply below -93.3 kPa (-700 mmHg, -27.56
inHg) or over 101.3 kPa (760 mmHg, 29.92 inHg) of pres-
sure.

5. If NG, replace absolute pressure sensor.
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake air
temperatute sensor

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted fo 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.

SEFz06T
20r <Reference data>
1§E Intake air temperature Voltage* Resistance
g 4r Acceptable C R v ket
3 2k 20 (68) 3.5 21-29
s 80 (176) 1.23 0.27 - 0.38
€ 041 *: These data are reference values and are measured between ECM terminal
0.2} {Intake air temperature sensor) and engine ground.
O 330 a5 s0 50 700
(-4) (32) (68) (104} (140} (176)(212)
Temperature °C (°F)
SEF012P
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Check ltems
No. {Possible Cause}
PC110 A) An excessively low or high voltage from the sensor is | ® Harness or connectors
0401 sent to ECM. {The sensor circuit is open or shorted.)
........................................................................................... ® |ntake air temperature sensor
B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine
coolant temperalure sensor.
Engine operating condition in fail-safe mode
The ECM functions on the assumption that the intake air temperature is 25°C
(77°F).
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 CONFIRMATICN PROCE-
¥r MONITOR v NOFAIL [ ] DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
CMPS-RPM(REF) Orpm ducting 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
RECORD ]sEF232U PROCEDURE”, EC-135.

EC-131
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TROUBLE DIAGNOSIS FOR DTC P0110

¥r MONITOR v¢ NO FAIL
COOLAN TEMP/S 30°C

VHCL SPEED SE 75km/h

| RECORD ]
SEF233U

FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 0%
COOLANT TEMP 28°C
SHORT FT #1 0%
LONG FT #1 0%
ENGINE SPD QRPM
VEHICLE SPD Okm/hy
IGN ADVANCE 50
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0%
023 LOCATION

025 B1,51 0.380V
O2FT B1,51 0%
055 B1,82 0.000V

SEF950N

CONRECT

f:l
[_Ecm__ o] connecTom | E;‘]
51

SEF006P

300

Intake Air Temperature Sensor (Cont’d)

OR

® 1

Turn ignition switch “ON” and wait at least 5 sec-
onds.

2) Select MODE 7 with GST.

3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-135.

OR
1) Tu(rjn ignition switch “ON” and wait at least 5 sec-

onds.

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

3) Perform “Diagnostic Test Mode li (Self-diagnostic
results)” with ECM.

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

PROCEDURE”, EC-135.

Procedure for malfunction B

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

This test may be conducted with the drive wheels lifted in
the shop or by driving the vehicle. If a road test is expected
to be easier, it is unnecessary to lift the vehicle.

B "

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 cooiant temperature.

(d) If the engine coolant temperature is not less than
90°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).

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Start engine.

Hold vehicle speed more than 70 km/h {44 MPH) for

105 consecutive seconds.

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

PROCEDURE”, EC-135.

OR

Wait until engine coolant temperature is less than

90°C (194°F).

(a) Turn ignition switch “ON".

(b} Select MODE 1 with GST.

{c} Check the engine coolant temperature.

(d) If the engine coolant temperature is above 90°C
{194°F), turn ignition switch “OFF” and cool down
engine.

EC-132



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)
e Perform the following steps before engine coolant
temperature is above 90°C (194°F).
2) Start engine. al
3) Hold vehicle speed more than 70 km/h (44 MPH) for
105 consecutive seconds.
4) Select MODE 7 with GST. MA
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-135.
OR EM
1) Wait until engine coolant temperature is less than
90°C (194°F).
(a} Turn ignition switch “ON". LG
(b) Check voltage between ECM terminal &) and
engine ground.
Voltage: More than 1.0 (V)
{c) If the voltage is less than 1.0 (V), turn ignition
switch “OFF” and cool down engine.
¢ Perform the following steps before the voltage is [Fg
below 1.0V.
2) Start engine.
3) Hold vehicle speed more than 70 km/h {44 MPH) for I,
105 consecutive seconds.
4) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON". T
5) Perform “Diagnostic Test Mode Il (Self-diagnostic
resuits)” with ECM. - :
6) If 1st trip DTC is detected, go to “DIAGNOSTIC AT
PROCEDURE”, EC-135.

&
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A
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

INTAKE AIR
/\":r‘-v:vD TEMPERATLURE
SENSOR
E20
] A
RrY B mmmm : Detectable fine for DTC
e . Mon-detectable line for DTC
A With AT
A i) -
--------------------
e
RY B
M45
g o L
B
(35
=line-
O-E_BB
Ry B B
||28|| |]50 || ||35 |]
TA GND-A ECM (ECCS SENS TCM
CONTROL GND (TRANSMISSION
MODULE) CONTROL
F25 MODULE}
Refer to last page (Foldout page).
A& [LEE slel7[8]@m [A2E] < [2[5]s|(e @D, G
Gy g lol11p2]13fs4]1s] 16718 gl2c] w 718 ]9 [iol11]32]13]14]15]16] w

112134 [8]10]11]12]13] 14|15 @ 23|24] 2526|27128) 26| 30{3132] 3334135
5|16[7]8] |18]17]18]19]20]21] 22 36|37] 381391407 41]42]43| 44 | 45] 46]47148

107[1024103] [104|105]106
107]1080109] 1110]111]t12
113[1144115] 111g[1t7[118

AEC442A
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

=W

EC-135

/ INSPECTION START @l
Intake air |
_ i\ temperature sensor
harness connector
¥ NG : A
CHECK POWER SUPPLY. ' | Check the following.
1. Turn ignition switch “OFF”. "] ® Hamess connectors
2. Disconnect intake air temperature sen- : @, @ ER
3 sor harmess connector.
seFeisT| | 3 Turn ignition switch "ON”. ® Hamess for open or
4. Check voltage hetween terminal @ short between ECM and LC
and ground. intake air temperature
DISGONNECT
W Eé} Volitage: Sensor
1.5. Approximately 5V If NG, repair harmess or
2 oK connectors.
’ E ’ FE
® O ' CHECK GROUND CIRCUIT. NG | Gheck the following.
N 1. Turn ignition switch “"QFF”, ® Harness connectors
@ 2. Check harness continuity between ter- . @Y. @B, CL
- minal (1) and engine ground.
AECT23 Continuity should exist. ® Harness for open or
If OK, check harness for short to short between ECM and MT
lE] — - ground and short to power. intake air temperature
3
T.5. | OK
=) ® Harness for open or AT
short between intake air
temperature sensor and
TCM (With A/T) Ba
I If NG, repair open circuit or o
short to ground or short to
’ power in harness or con- 5
= nectors. R
AECT724
v NG E"E?l
CHECK COMPONENT . | Replace intake air tem-
{Intake air temperature sensor). "] perature sensor.
Refer to “COMPONENT INSPECTION” 8T
on next page.
OK
¥ B8
Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-1086.
BT
v
INSPECTION END
HA
EL
DX
303



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)
COMPONENT INSPECTION

- Intake air temperature sensor
Check resistance as shown in the figure.

AEC725
20 <Reference data>
10F ;
g: Intake etsé teﬂr;perature Resistance k(.
g 4r Acceptabla (°F)
s 2 20 (68) 21-29
B 80 (176) 0.27- 0.38
(7]
T 04F If NG, replace intake air temperature sensor.
0.2F
01l R L L
=20 0 20 40 B0 BQ 100
) @2 8104130 (75)212)
emperature SEF012P
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TROUBLE DIAGNOSIS FOR DTC P0115

Sensor

Terminal

(Circuit)

Gashket /

SEFS94K] increases.

<Reference data>

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 to the change in temperature. The
electrical resistance of the thermistor decreases

Engine Coolant Temperature Sensor (ECTS)

as temperature

-2|0 :3 2'0 4b 60 80 100
(-4) (32) (BB)YN04)(140) (176)4212)
Temperature °C {°F)

20F
19r i -
§: Engine CO?L"argt tempera Voltage* Resistance

a 4 Acceptable om to v )
2,0 C (°F)
5 19 -10 (14} 4.4 7.0-11.4
w 048I
E] 0.4 20 (68} 3.5 21-29
o Var

ozl 50 (122) 2.2 0.68 - 1.00

0.1 L 90 (194) 0.9 0.236 - 0.260

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

*: These data are reference values and are measured between ECM terminal
SEF012P &) (Engine coolant temperature sensor) and engine ground.

MONITOR ITEM

CONDITION

SPECIFICATION

COOLAN TEMP/S

® Engine: After warming up

Mare than 70°C {158°F)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
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 ceoolant temperature 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

Engine coolant temperature will be determined by ECM based on the time after
turning ignition switch “ON" or “START".
CONSULT displays the engine coolant temperature decided by ECM.

Condlition

Engine coolant temperature decided

(CONSULT display)

Engine coolant temperature sensor circuit or START

Just as ignition switch is turned to ON

40°C (104°F)

tion is tumed to ON or START

More than approx. 4 minutes after igni-

80°C (176°F)

Except as shown above

40 - 80°C (104 - 178°F)
(Depends on the time)

When the fail-safe system for engine coolant temperature sensor is activated, the
cooling fan operates while the engine is running.

EC-137
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TROUBLE DIAGNOSIS FOR DTC P0O115
Engine Coolant Temperature Sensor (ECTS)
(Circuit) (Cont’d)

% MONTOR % NO FAlL DIAGNOSTIC TROUBLE CODE CONFIRMATION
COOLAN TEMP/S 30°C 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”.
RECORD SLFOOQP 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-140.
OR
1) Tucrjn ignition switch “ON” and wait at least 5 sec-
onds.
2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-140.
_ CR
1) Tu(rjn ignition switch “ON” and wait at least 5 sec-
onds.
2) Tumn 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-140.
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)
(Circuit) (Cont’d) o

EC-ECTS-01 Gl
ENGINE COOLANT A
@ TEMPERATURE m : Detectable line for DTC
OH — : Non-dotectable ling for DTC
: With AT
L & EM
B

FE

CL

. )
#BB I

O

AT
A,
i,

BIR

BR,

B

[E [Ed] I3l ST

W ECM (ECCS SENS TCM

GONTROL GND (TRANSMISSION

MOGDULE} CONTROL
MODULE)

F25

2

2g
(@)

©o)
=

'@
112]314 9 [10p11]12]13]14] 15 EI 23] 24] 2526271251291 30) 31]32]33{34] 35
AREBICHEEDEE 3637304041 [az]aal44 45|26 ]e7] 8 [HA

1]2]3 [ 4]5]6 2l (Eo A
ap N ananb &, el

b |
==}
w

1ot1]12]13h4]is]18] T\ ay GY

101]102]103| 104]105{1086
10T[108{109] {H1G|111[112
113[114115] |116|117(118

AECA443A
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TROUBLE DIAGNOSIS FOR DTC P0115

r

A9
) /\\
Rocker cover
NN

( AN
Engine coolant
\temperature 3ensor

Engine Coolant Temperature Sensor (ECTS)

(Circuit) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

SEF013P
A€
Yo
.f
(&) > © !
-SEF541P
,E DISCONNECT
A&
G5
5]
7SEF542P

308

(Engine coolant temperature sansor).
Refer to “COMPONENT INSPECTION"
on next page.

oK

h 4

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-108.

A 4

INSPECTION END

EC-140

Y

v
[ cHECK POWER SUPPLY. NG | Chack the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect engine coolant temperature ED @
sensor hamess connector. If NG, repair harness or
3. Turn ignition switch “ON”. conneclors.
4. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage:
Approximately 5V
oK
E A 4
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. "| ® Hamess conneciors
2. Gheck harness continuity between ter- & , (Fs)
minal @ and engine ground. ® Harness conhectors
Continuity should exist. 2. '
If OK, check harness for short to @ Harness for open or
ground and short to power. short between ECM and
engine coolant tempera-
OK
ture sensor
® Harness for open or
short between intake air
temperature sensor and
TCM (With A/T)
If NG, repair open circuit or
short to ground or short to
power in harness or ¢on-
nectors.
4
GHECK GOMPONENT NG | Replace engine coolant

temperature sensor.




TROUBLE DIAGNOSIS FOR DTC P0115

~
|/
SEF152P|
20[—
1 g -
i L
S \ Acceptabie
2.0
g M8F
[%]
& 04f
02+
0.1 A 4
(4) (32) (53 (104)(140) 5176)(212)
Temperaturs °C
SEF012P|

Engine Coolant Temperature Sensor (ECTS)
(Circuit) (Cont’d)
COMPONENT INSPECTION

Engine coolant temperature sensor
Check resistance as shown in the figure.

<Reference data>
Temperature °C {°F) Resistance kf}
20 (68) 21-29
50 (122) . 0.68-1.00
90 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

Note: If DTC P0120 (0403) is displayed with DTC P0510 {0203), perform TROUBLE DIAGNOSIS FOR
DTC P0510 first. (See EC-325.)

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal movement. This sensor is a kind of poten-
tiometer which transforms the throttle position into output voitage, 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 sensor controls engine operation such as fuel cut. On the other hand, the “Wide open and
closed throttle position switch”, which is built into the throttle position sensor unit, is not used for engine
control.

Supply voltagse: 5V

5
; (Applied between terminal
; No. 1 and 3
Wide open g7 ¢ )
throttle o
position ‘“ QOutput voltage between
i_04 switch 2 terminal No. 2 and 3};/
ﬂ 57 Closed E 4.0
= MEl throttle £
= position L
©) T—OG switch S
1 f?_’ 2.0 v
7 ME] Throttle 2 .
I~T1 E 2 » position o
sensor E
3) E 0
2 0 45 20 135
S Throttle valve cpening angle (deg)
SEF1055

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION

THRTL POS SEN

® Ignition switch: ON
(Engine stopped)
® Engine: After warming up

ABSOL TH-P/S

® [gnitfon switch: ON
(Engine stopped)
® Engine: After warming up

SPEGIFICATION
Throttle vaive: fully closed 0.35 - 0.65V
Throttle valve: fully opened Approx. 4.0V
Throttle vaive: fully closed 0.0%

Throttle valve: fully opened

Approx. 88%

310

EC-142



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 engine ground.

TER-
WIRE DATA
Mlill\éAL COLOR ITEM CONDITION (DC voltage)
[lgnition switch “ON”| (Warm-up condition)
0.35 - 0.65V
Accelerator pedal fully released
23 Y Throttle position sensor
[Ignition switch "ON”]
Approximately 4V
_ Accelerator pedal fully depressed
48 P/L Sensors’ power supply Ignition switch “ON” Approximately 5V
[Engine is running. |
50 B Sensors’ ground I_ Approximately OV
Idie speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
h
Trouble Malfunction is detected when ... c ?Ck lterns
(Possible Cause)
Code No.
PO120 A) An excessively low or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM.” {The throttle position sensor circuit is open or
shorted.)

® Throttle position sensor

B} A high voltage from the sensor is sent to ECM under | ® Harness or connectors
light load driving condition. (The throttle position sensor circuit 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 throtile position sensor circuit is open or shorted.)
@ |ntake air leaks
® Throtlle 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

Throttle position will be determined based on the injected fuel amount and the

engine speed.
Therefore, acceleration will be poor.

sensor circuit Condition Driving condition
When engine is idling Normai
When accelerating Poor acceleration

EC-143
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TROUBLE DIAGNOSIS FOR DTC P0120

¥ MONITOR % NOFAILL

VHCL SPEED SE

20km/h

RECORD

SEF651U

312

Throttle Position Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A" first. If the DTC can-
not be confirmed, perform “Procedure for malfunction B”.
If there is no problem on “Procedure for malfunction B”,
perform “Procedure for malfunction C”.

Procedure for malfunction A

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.

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION: :

¢ 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
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)} Tum ignition switch “ON” and select “"DATA MONI-
TOR” mode with CONSULT.
2) Start engine and maintain the following conditions for
at least 5 consecutive seconds.
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N"” position
3) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-150.
OR
@ 1) Start engine and maintain the following conditions for
at least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
*“N" position
2) Select “MODE 7” with GST. _
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-150.
OR
1) Start engine and maintain the following conditions for
at least 5 consecutive seconds.
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 “Diagnostic
Test Mode |l (Self-diagnostic results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-150.
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TROUBLE DIAGNOSIS FOR DTC P0120

CMPS«RPM(REF) 700mm

% MONITOR % NO FAL L]

I RECORD

SEF190P

Throttle Position Sensor (Cont’d)
Procedure for malfunction B

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.

® 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 1,000 rpm, maintain the follow-

ing conditions for at least 10 seconds to keep engine

speed below 1,000 rpm.

A/T model

Selector lever: Suitable position except “P” or
iiN!!

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 Is better to keep low
engine rpm.)

Accelerator pedal: Released

Vehicle speed: As slow as possible

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

PROCEDURE”", EC-150.

OR

&

2)

Start engine and let it idle for at least 10 seconds.

If idle speed is over 1,000 rpm, maintain the follow-

ing conditions for at least 10 seconds to keep engine

speed below 1,000 rpm.

A/T model

Selecter 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 is better to keep low
engine rpm.)

Accelerator pedal: Released

Vehicle speed: As slow as possibie

Select “MODE 7" with GST.

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

PROCEDURE”, EC-150.
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)
OR
1) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,000 rpm, maintain the follow-
ing conditions for at least 10 seconds to keep engine
speed below 1,000 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 is better to keep low
engine rpm.)
Accelerator pedal: Released
Vehicle speed: As slow as possible
2) Tumn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Turn ignition switch “ON” and perform “Diagnostic
Test Mode Il {(Self-diagnostic results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-150.
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TROUBLE DIAGNOSIS FOR DTC P0120

3% MONITCR ¥ NO FAIL D
THRTL POS SEN 0.48V
ABSOL THeP/S 0.0%

RECORD |
m SEF024P

NG data OK data
THRATL POS SEN 05"00 THRTL POS SEN 00"00
15:38 x0.1V +03"54 1538 xC.1V +03"54
L0 1 2 36 0 13 28 39 5

y .
A R,
I ]

ABSOL THeP/S 0000 ABSOL THP/S 00" 00
15.38 Yo +03"54  {15:38 Yo +03"54.
2§ 5.0 715 10Q 0 2? S‘D 7‘5 10q

L J

THRTL ABSOL
08 THP

»

-----
.

THRTL ABSOL
QS TH/PO

15:38 SEN 156:38 EEN EN
Vi (% { (%)
00"36 2.14 329 00"46 2.88 57.4
00°37 220 413 00'47 3.00 605
00'38 2286 427 00"48 3.12 63.3
00"39 2232 44 .4 00"49 3.24 66.1
00'41 2286 42.7 00"50 334 68.9
00'42 220 413 00'51 346  71.4
00"43 258 50.4 00'62 13.56 74.2
0044 2.66 52.5 0053 368 77.0
00"45 2,76 5449 0054 3.80 79.8
SEF021P

¥ MONITOR ¥ NOFALL []

CMPS*RPM(REF) 2137rpm

MAS AIR/FL SE 3.07V

COOLAN TEMP/S 84°C

| RECORD

SEF235U

Throttle Position Sensor (Cont’d)
Procedure for malfunction C

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.
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) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT.
5) Select “THRTL POS SEN" and “ABSOL TH-P/S” in
“DATA MONITOR” mode with CONSULT.
6) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
7} Print out the recorded graph and check the following:
e The voltage rise is linear in response to accelerator
pedal depression.
e The voltage when accelerator
depressed is approximately 4V.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-150.
If CK, go to following step.
8) Select “AUTO TRIG” in “DATA MONITOR” mode
with CONSULT.
9) Maintain the following conditions for at least 10 con-
secutive seconds.
CMPS-RPM (REF): More than 2,000 rpm
MAS AIR/FL SE: More than 3V
COOLAN TEMP/S: More than 70°C (158°F)
Selector lever: Suitable position
Driving focation: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.
10} If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-150.

pedal is fully

EC-147
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r——_ m CONNECT
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SEF999N

®

=1 CONNECT @
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51

I
o
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Throttle Position Sensor (Cont’d)

OR

@

1)

2)

Maintain the following conditions for at least 10 con-
secutive seconds.
Gear position: Suitable position
Engine speed: More than 2,000 rpm
Engine coolant temperature: More than 70°C
(158°F)
Voltage between ECM terminal and engine
ground:

More than 3V
if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-150.
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 and engine
ground:

More than 3V
Voltage between ECM terminal 6) and engine
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 i (Self-diagnostic
results)” with ECM.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-150.

EC-148
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Throttle Position Sensor (Cont’d)

EC-TPS-01
Gl
: THROTTLE ‘ MA
‘\W ESSIST(I)%N mmmm ; Detectable line for DTC
mume : Non-detectable line for DTC
Wi

e 3 A <& < witn T EM

P/L Y B

LC

N
O w45 i

FE
€L
T

AT

JOINT

CONNECTOR-1 ER
=
el

L
el
f‘l'—_—_____'"______"____"_______'____"T‘
I
)
2

BR
P/L Y B .
|l49 || i]zsll ||5o || I—I—I
AVCC  TVO!1  GND-A ECM(ECCS [35] §r
CONTROL SENS TGM
MODULE) GND (TRANSMISSION
Fo5 B B CONTROL
—— = MODULE)
Fi2 ) RS
Refer to last page (Foldout page). B
F= & @ -
NMAAAIBLEEEDE @ 23[24] 25[z6]27]28] 20 30]a 1152 33]74] 35
HAABIGEEREHE 36]37] 38]39]20]41[42[43]44]45] 647 |48 - HS. .
' HA
112]3 4]5
7 |8 [0 ]1e]11h2halia]is
EL
101{1021103] {104105|108
1o7}1oefroa] fraofria]re2 [
113[114[115] [116[117]118
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T~ T
\ \
Intake manifold collector

‘\_\-\\

Engine ground

SEF279V

Byias

-
& Intake manifold coliector 7
g

\“Throttle position sensor
harness connector
~

=

Closed throttle position

switch harness connector
-

o

SEF273v|

DISCONNECT

D ©r
¥ 1

SEF564P

ot LA € &

]

SEFL65P

DISCONNECT

23

[Q]

G

SEFG6EP
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Throttle Position Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
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 trouble is duplicated after “Pro-
cedure for malfunction C”, perform “Procedure C” on

EC-154.
Procedure A

INSPECTION START

h 4

1. Turn ignition switch “OFF”,
2. Loosen and retighten engine ground
SCIews.

3
CHECK POWER SUPPLY. NGk Repair harness or connec-
1. Disconnect throttle position sensor har- " tors.
ness connector.
2. Turn ignition switch “"ON”.
3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Approximately 5V
oK
E !
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Check harness continuity between ter- , {with A/T)
minal @ and engine ground. ® Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for short to throttle position sensor
ground and short to power. ® Harness for open or
OK short between throtile
position sensor and TCM
(With A/T)
If NG, repair open circuit or
short to ground or short to
power in hamess or con-
nectors.
L 4
CHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit or short
1. Disconnect ECM hamess connector. "| to ground or short to power
2. Check hamess continuity between ECM in harness or connectors.
terminat @ and terminal @
Continuity should exist.
if OK, check hamess for short fo
ground and short to power.
LOK
®
{Go to next page.)

EC-150
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Throttle Position Sensor (Cont’d)

!

\N\\

intake manifold collector

SEF279V

-E/_)‘ _rlt\af e manifold collector S

N QThrottle position sensor
harness connector .

K S

SEF564P

CHECK COMPONENT NG | Replace throttle position
{Throttle position sensor). "| sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION”, form “Basic Inspection™,
EC-156. _ EC-82.
OK

¥
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

¥

INSPECTION END
Procedure B
INSPECTION START

A 4
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground

SCrews.

¥
CHECK POWER SUPPLY. NG_h Repair harmess or connec-
1. Disconnect throttle position sensor har- "] tors.

ness connector.

2. Turn ignition switch "ON”.

3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Approximately 5V

lox
®

(Go to next page.)
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Throttle Position Sensor (Cont’d)

SEF565P|

HE

I[_ecm Eﬁconnscmn]] ano)
23
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(Fuel injector).
Refer to “COMPONENT INSPECTION”,

EC-471.
lox

{Go to next page.)

EC-152

B
CHECK GROUND CIRCUIT. NG | Gheck the following.
1. Tum ignition switch “OFF”. "] ® Hamess connectors
2. Check hamess continuity between ter- , @ (With A/T)
minal and engine ground. ® Harness for open or
Continuity should exist, short between ECM and
If OK, check harness for short o throttle position sensor
ground and short to power. ® Harness for open or
short beiween throttle
OK position sensor and TCM
{With A/T) '
If NG, repair open circuit or
short to ground or short to
power in harness or ¢on-
nectors.
'
CHECK INPUT SIGNAL CIRCUIT. NG Repair open circuit or short
1. Disconnect ECM harness connector. to ground or short to power
2. Check harness continuity between ECM in hamess or connectors.
terminal and terminal ®
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
h 4
CHECK COMPONENT NG; Replace throttle position
(Throttle position sensor). sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION", form “Basic Inspection”,
EC-156. EC-82.
OK
A d
CHECK COMPONENT NG> Replace mass air flow sen-
{Mass air flow sensor). sor.
Refer to “COMPONENT INSPECTION”,
EC-121.
oK
v
CHECK COMPONENT NG | Replace camshatt posttion
(Camshaft position sensor). Sensor.
Refer to “COMPONENT INSPECTION",
EC-266.
OK
y
CHECK COMPONENT NG‘ Replace fuel injector.
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Throttle Position Sensor (Cont’d)

Gl

CHECK SHIELD CIRCUIT NG‘ Repair open circuit, short
f. Turn Ignition switch “QFF”. to ground or short to power
2. Remove joint connector-1. in harness or connectors. MA

3. Check the following.
® Continuity between joint connector-1
terminal and engine ground

® Joint connegctor-1 [E
(Refer to "HARNESS LAYOUT” in EL
section.)
Continuity should exist. LC
If OK, check harness for short to power.

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

FE

v

INSPECTION END

CL
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EL
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T

.

intake manifold collector

\_\\_

Throttle Position Sensor (Cont’d)

Procedure C

INSPECTION START

h 4

ADJUST THROTTLE POSITION SEN-
SOR.
Perform “Basic Inspection”, EC-82.

m SCONNECT & DISCONNECT
A€ A€

— =]
([_Ecm__Jof connecton|

23

[Q]

&5

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

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

OK _
Y
sEFeray | CHECK INTAKE SYSTEM. NGL Reconnect the parls.
Check the following for connection.
4 N ~ ® Ajr duct
RS
-@ Intake manifald collectorm :IVettCﬁum.hoses bet ird
~ Yﬂmme bosition sensor ntake air passage between air duct to
harness cohnector collector
X If disconnected, reconnect the parts.
Ok
A 4
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews.
SEF273V
A 4
CHECK POWER SUPPLY. NG‘ Repair harmess or connec-
= odl e 1. Disconnect throttle position sensor har- tors.
-|-_s_ Eé}l ness connector.
2. Turn ignition switch “ON”.
3. Check voltage between terminal @
and ground with CONSULT or tester.
@ Voltage: Approximately 5V
D O OK
{0 L B :
CHECK GROUND CIRCUIT. NG | Chack the following.
SEF564P| | 1, Turn ignition switch “OFF”. "| ® Hamess connectors
2. Gheck harness continuity between ter- E29), (With A/T)
[g minal and engine ground. ® Hamess for open or
DISCONNECT Continuity should exist. short between ECM and
G@__‘) Eé} If OK, check harness for short to throttle position sensor
13. ground and short o power. ® Harness for open or
short between throttle
OK position sensor and TCM
(With A/T)
@ If NG, repair open circuit or
. o short to ground or short o
.8 power in harness or con-
- nectors.
SEF565P
v
NG

Repair open circuit or short

SEF566P

322

3 OK
0y

{Go to next page.)

EC-154

to ground or short to power
in harness or connectors,
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Throttle Position Sensor (Cont’d)

i .

CHECK COMPONENT NG | Replace throttle position
(Throttle position sensor). | sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION”, form “Basic Inspection”, A
EC-156. EC-82.
oK

! M
CHECK SHIELD CIRCUIT NG_ Repair open circuil, short
1. Turn Ignition switch “QFF”. "| to ground or short to power G
2. Remove joint connecior-1. in harmness or connectors.

3. Check the following
® Continuity between joint connector-1
terminal and engine ground
® Joint connector-1
(Refer to “HARNESS LAYOUT” in EL
section.) FE
Continuity should exist.
If OK, check harness for short to power. eL

OK

A 4

Perform "TROUBLE DIAGNOSIS FOR MT
INTERMITTENT INCIDENT”, EC-106.

h 4
INSPECTION END

BR

ST

RS
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Throttle Position Sensor {Cont’d)
COMPONENT INSPECTION

¥r MONITOR  ¥¢r NOFALL ] -
CMPS-APM(REF) orpm Throttle position sensor
COOLAN TEMP/S 85°C
THRTL POS SEN 0.52V
1. Start engine and warm it up to normai operating tempera-
ture.
2. Stop engine and turn ignition switch “ON”.
3. Select "DATA MONITOR” mode with CONSULT.
[ RECORD 4. Check voltage of “THRTL POS SEN”.
serreswl  Voltage measurement must be made with throttle position
sensor installed in vehicle.
f - Throttle valve conditions THRTL POS SEN
) Completely closed (a) 0.15-0.85
f Ecm [o] connecToR]f Partially open Between (a) and (b)
35-47

® L

SEF767W

Throttle position sensor
harness connector
> —

A€

e

-

AECB39A

324

Completely open (b)

If NG, adjust closed throttle position switch. Refer to “Basic

Inspection”, EC-82.
It it is impossible to adjust closed throttle pasition switch in
“Basic Inspection”, replace throttle position sensor.

OR

&

1. Start engine and warm it up to normal operating tempera-
fure.

2. Stop engine and turn ignition switch “ON".

3. Check voltage between ECM terminal @ (Throttle position
sensor signal) and ground.

Voitage measurement must be made with throttle position

sensor installed in vehicle.

5.

Throttle valve conditions Voltage(V)
Completely closed 0.15 - 0.85
Partially open Between (a} and (b)
Completely open 35-47

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-82.

If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace throttle position sensor.

4.

EC-156
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Terminal
Sensor

/ . ,
Gasket

SEF594K;
201
18:
g-
s \ Acceptable
gl
& oBF
[}
2 04f
0.2
0.1l L . L s
-20 0 20 40 60 B0 100
(-4} (32) (66)(104)(140) (176) (212)
Temperature °C (°F)
SEFOt2P

Engine Coolant Temperature (ECT) Sensor

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 to the change in temperature. The
electrical resistance of the thermistor decreases as temperature
increases.

<Reference data>

Engine coolant Voltage*® Resistance
temperature Vv KO
°C (°F)
~-10 (14) 4.4 8.2
20 (68) 35 21-29
50 (122) 22 0.68 - 1.00
90 (194) 09 0.236 - 0.260

*: These data are reference values and are measured between ECM terminal
&1 (Engine coolant temperature sensor) and engine ground.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

COQLAN TEMP/S ® Engine; After warming up

More than 70°C (158°F)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items
. Trouble Malfunction is detected when ... (P ?;e ('fau e)
Code No. _ (el s
PO125 ® Voltage sent to ECM from the sensor is not practical, |® Harness or connectors
0808 even when some time has passed after starting the {Migh resistance in the circuit}

engine.

laop fuel control.

® Engine coolant temperature sensor

® Engine coolant temperature is insufficient for closed ® Thermostat

EC-1567
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TROUBLE DIAGNOSIS FOR DTC P0125

I MONITOR ¢ NO FAIL

Engine Coolant Temperature (ECT) Sensor
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

COOLAN TEMP/S

30°C
PROCEDURE

CAUTION:
Be careful not to overheat engine.

NOTE:

RECORD

| EC-137 first.

SEF002P| o

before conducting the next test.

e |f DTC P0125 (0908) is displayed with P0115 {0103), per-
form “TROUBLE DIAGNOSIS FOR DTC P0115”. Refer to

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds

H.S.

[ ecm —[501|CONNECTOR” @iw
2

iy

SEF099V

[ Ecm —I'FICONNECTOHH (ﬁ@

51
|!
@ o

SEF100V]

326

1) Turn ignition switch “ON".

2) Select "DATA MONITOR” mode with CONSULT.

3) Check that “COOLAN TEMP/S” is above 15°C
(59°F).
If it is above 15°C (59°F), the test result will he OK.
If it is below 15°C (59°F), go to following step.

4) Start engine and run it for 65 minutes at idle speed.

i “COOLAN TEMP/S” increases to more than 15°C

(59°F) within 65 minutes, stop engine because the

test result will be OK.

5) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-161.

OR

1) Turn ignition switch “ON”.
2) Select “"MODE 1” with GST.
3) Check that engine coolant temperature is above
15°C (59°F).
If it is above 15°C (59°F), the test result will be OK.
If it is below 15°C (59°F), go to following step.
4) Start engine and run it for 65 minutes at idle speed.
If engine coolant temperature increases to more than
15°C (59°F) within 65 minutes, stop engine because
the test result will be OK.
5) Select “MODE 7” with GST.
6) If 1st trip DTC is detected, go to “DIAGNQSTIC
PROCEDURE”, EC-161.
OR

NO
JOOLS,

1} Turn ignition switch “ON".

2) Check that voltage between ECM terminal &) and
engine ground is less than 3.72V.

If it is less than 3.72V, the test result will be OK.
If it is over 3.72V, go to following step.

3) Start engine and run it for 65 minutes at idle speed.
Then measure voltage between ECM terminal 63
and engine ground.

If the voltage decreases to less than 3.72V within 65

minutes, stop engine because the test result will be

CK.

4} Turn ignition switch “OFF”, wait at least 5 seconds
and then turn *ON™,

5) Perform “Diagnostic Test Mode Il (Seif-diaghostic
results)” with ECM.

EC-158



TROUBLE DIAGNOSIS FOR DTC P0125
' Engine Coolant Temperature (ECT) Sensor

(Cont’d)
6) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-161. @l
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TROUBLE DIAGNOSIS FOR.DTC P0125 ,
Engine Coolant Temperature (ECT) Sensor

(Cont’d)
EC-ECTS-01
ENGINE COOLANT
@ TEMPERATURE masm : Detectable ine for DTG
SENSOR —: Non-getectable fine for DTC
[z] [ (&> With AT
BR/Y B
) [T 3
BR/Y B
(48)
——
} O — . — B
BR/Y B B
[51] [0 ECM (ECCS ' [52] TCM
™ GND-A |EGM(ECC b |rRansmission
MODULE) CONTROL
D) MODULE)

’ﬁﬁ
IABIDEEEEDE @ 27 5 23 P ] ES K il ) E S |
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TR

Engine coclant
\temperature sensor

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK THERMOSTAT OPERATION.
When the engine is cooled [lower than
76.5°C (170°F)], grasp lower radiator hose
and confirm the engine coolant is not flow-

ing.

CHECK POWER SUPPLY. NG | check the following.
/ 1. Tumn ignition switch “OFF". “"| ® Hamass connectors
b ccker 2 overJ\\ 2. Disconnect engine coolant temperature ED , D)
r AN SEFO13P sensor harness connector. ® Harness for open or
3. Turn ignition switch “ON". short between ECM and
4. Check voltage between terminal @ engine coolant tempera-
Y B and ground with CONSULT or tester. ture sensor
EE} Voltage: If NG, repair harmess or
@) Approximately 5V connectors.,
: OK
;:ﬁ B .
) CHECK GROUND CIRCUIT. NG | Check the following.
C@ D O 1. Turn ignition switch “OFF”. ® Harness connectors
2. Check hamess continuity betwaen ter- E28), e (With AT)
_SEF541P minal @ and engine ground. ® Harness for open or
Continuity shouid exist. short between ECM and
|B] If OK, check hamess for short to engine coolant tempera-
¥ DISCONNECT ‘ ground and short to power. fure sensor
Gé}] (cl@ OK ® Harness for open or
short between engine
GT@ coolant temperature sen-
sor and TCM (With A/T)
If NG, repair open circuit or
@ short to ground or short {o
power in hamess or con-
nectors.
SEF542P v
CHECK COMPONENT NG‘ Replace engine coolant
{Engine coalant temperature sensar). temperature sensor.
Refer to “COMPONENT INSPECTION”
on next page.
OK
L 4
NG

CHECK COMPONENT
(Thermostat).

Refer to LC section (“Ther-
mostat™).

If NG, replace it.

OK

A

Perform “TRCUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

v

INSPECTION END

EC-161
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Engine Coolant Temperature (ECT) Sensor

N (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
<Reference data>
Temperature °C (°F) Resistance kil
20 (68) 21-29
SEF152P
50 (122) 0.68 - 1.0
20 90 (194) 0.236 - 0.260
13:
4 ! pccaptale If NG, replace engine coolant temperature sensor.
g o
_% L8
& 04p
0.2r
ol .
-20 0 20 40 60 80 100
(-4) (32) (68)(104) (140) (176} (212)
Temperature °C {°F)
SEF012P
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Louver
Helder

RO
AR e e e
1;535‘&.“““.“... 'g{{'{{{\\?\\\\{

Zirconia tube

SEF463R

QOutput voltage V. [v]

0 1
Rich -=—— |deal 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 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

FR O2 SENSOR
e | @ ENQine: After warming up
FR 02 MNTR

CONDITICN SPECIFICATION
0 - 0.3V & Approx. 0.6 - 1.0V
Maintaining engine speed at 2,000 | { EAN < RICH
fpm 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 engine ground.
TER-
WIRE DATA
MIL|\C|)AL COLOR ITEM CONDITION (DG voltage)
0 - Approximately 1.0V
M
'Engine is running.| 2|0l
4 Front heated oxygen sen- Ll R
6 w sor After warming up to normal operating tempera-
ture and engine speed is 2,000 rpm
T BEF201T

EC-163
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QK NG

1v

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 voltage is within 200 to 400 mV range is monitored, and
the diagnosis checks that this time is not inordinately long.

Diagnostic Trouble

Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0130

® The voltage from the sensor is constantly approx. 0.3V.

® Harness or connectors
{The sensor circuit is open or shorted.)
@ Front heated oxygen sensor

MFR 02 SENSOR Po130l []
QUT OF CONDITION

==z=z==z=: MONITOR z=z========
CMPS-RPM(REF) 1250rpm
THRTL POS SEN .82V
B/FUEL SCHDL 1.5msec

SEF138Y

WFR 02 SENSOR Po130M [

========== MONITOR =====zzz=c
CMPS.RPM(REF) 1887rpm
THRTL POS SEN 0.88V
B/FUEL SCHDOL 3.2msec
SEF139V

HFR 02 SENSOR Po130l [ ]

COMPLETED

SELF-DIAG RESULTS

SEF210V

332

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:
Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

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

2) Select “FR 02 SENSOR P0130” of “FRONT O2
SENSOR” in “DTC WORK SUPPORT” mode with
CONSULT.

3) Touch “START”.

4) Let it idle for at least 3.5 minutes.

NOTE:
Never raise engine speed above 3,200 rpm after this step.
If the engine speed limit is exceeded, return to step 4).

5) When the following conditions are met, “TESTING”
will be 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): 1,400 - 2,800 rpm (A/T)
2,200 - 2,800 rpm (M/T)
Vehicle speed: 70 - 100 km/h (43 - 62 MPH)
B/FUEL SCHDL.: 1.0 - 4.5 msec (A/T)
1.0 - 3.7 msec (M/T)

EC-164
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AECE22A

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

8) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-167.

During this test, P1148 may be displayed on CON-

SULT screen.

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 @8 (sen-
sor signal} and engine ground.
3} Check the following with engine speed held at 2,000
rpm constant under no Joad.
e The voltage does not remain in the range of 0.2 -
0.4V.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-167.

EC-165
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
; EC-FRO2-01
IGNITION SWITCH
QN or START
¥ Refer to "EL-POWER".
: ELLJSEK s = : Detectable line for DTC
% (J/B) === : Non-detectable line for DTC
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

@l
INSPECTION START
-
v MA
1. Turn_ignition switch “OFF".
2. Loosen and retighten engine ground
= SCrews EM
s/?sws c}gr_tnector \ A -
SEF089P
LE
S A
\\\\\ (Al +
Intake ‘"Er\lﬁﬂg‘w”edw ; _ CHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit or short
j Engine ground 1. Disconnect front heated oxygen sensor "] to ground or short to power
_’ 43 harmess connector and ECM harness in hamess or connectors.
3 5 connector.
‘\ 2. Check harness continuity between ECM FE

terminal and terminal @
Continuity should exist.
3. Check hamess continuity between ECM GL

terminal (or terminal @) and

SEF279V ground_

Continuity shouid not exist. MT
ey - If OK, check harness for shart to ground
HS. Eé} : 1.5. iﬁ} and short to power.
o afz7] AT
[_ecm Jo[connecTor| (EIEIEY OK
48 v
CHECK COMPONENT NG . | Replace front heated oxy- EA,
@ (Front heated oxygen sensor). | gen sensor.
- Refer to “COMPONENT INSPECTION”
[Q] = on next page. B4,
/ oK
SEF0735 v -
CHECK SHIELD CIRCUIT NG | Repair open circuit, short BR
1. Turn ignition switch “OFF”. "| to ground or short to power
2. Remove joint connector-1. in harness or connectors. &7

3. Check the following.

® Continuity between joint connector-1
terminal @ and engine ground

@ Joint connector-1 ' RS
{Refer to "HARNESS LAYOUT" in EL
section.) =

Continuity should exist. BT

If OK, check hamness for short to power.

OK HA
¥
Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-106. EL
Y ()4

INSPECTION END

EC-167 3%



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

¥ MONITOR % NO FalL []
COMPONENT INSPECTION
CMPS'RPM(REF)  2137rpm :
MAS AIR/FL SE 1.96V Front heated oxygen sensor
COOLAN TEMP/S 84°C CAUTION:
FRO2SENSOR  0.37V Discard any heated oxygen sensor which has been
FR 02 MNTR LEAN dropped from a height of more than 0.5 m (19.7 in) onto a
INJ PULSE 2.6msec hard surface such as a concrete floor; use a new one.
b 1) Start engine and warm it up to normal operating tem-
RECORD | perature
SEF084P 2) Select “MANU TRIG” and “HlI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR O2
SENSOR” and “FR O2 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 “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 1 121314151

FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH”

L = “FR 02 MNTR”, “LEAN”

e “FR 02 SENSOR?” voltage goes above 0.6V at least
once.

e “FR 02 SENSOR?” voltage goes below 0.3V at least
once.

e “FR 02 SENSOR” voltage never exceeds 1.0V.

D B8
CMPS FR DN _
*RPM OEZI\J TT Mammurg e Maximum voltage
E?En':)) (V) A Y PN AN N should be over 0.6V
0913 2080 0.19 P [ R A T at least one time.
09"11 2050 0.18 EZV N
0909 2050 0.18 o} %wﬂ bt D Lt « Minimum voltage
o oot | BE G D e beiow 020V
09°03 2060 023 w Vol Vo [ T U N T at least one time.
09'01 2012 0.43 8 ¥ N LNy NS
o Mini
G RAP H - o e SEF736W
OR
Start engine and warm it up to normal operating

[

ECM  |o[CONNECTOR]|

46

D &

BNy
2_-“:'5"'41
A

AECE22A

336

2)
3)

temperature.

Set voltmeter probes between ECM terminal @e (sen-
sor signal) and engine ground.

Check the following with engine speed held at 2,000
rpm constant under no load.

Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |l
(FRONT HEATED OXYGEN SENSOR MONITOR).
The maximum volitage is over 0.6V at least one time.
The minimum voltage is below 0.3V at [east one time.
The voltage never exceeds 1.0V.

EC-168
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Louver

T L e T T LI
= S
T {{{{(}\:/(Q,\\_\\\‘_

Zirconia tube

SEF463R

-

Output voltage V. [v]

0 1
Rich ~=— |deal ratip — 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 0V in
teaner 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 QV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
FR 02 SENSOR _ 0 - 0.3V <> Approx. 0.6 - 1.0V
Maintaining engine speed at 2,000 || EAN < RICH

FR O2 MNTR

® Engine: After warming up

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 engine ground.
TER- '
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DC voltage)
¢ - Approximately 1.0V
VM
|Engine ) running_l 2.l
Front heated oxygen sen- L I PR
4 | W sor L Atter warming up to normal operating tempera- | o [V W VTV V]
ture and engine speed is 2,000 rpm U U
M
T b
' =

EC-169
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TROUBLE DIAGNOSIS FOR DTC P0131

OK NG
1V
0.6V [\-/-\f ----------
SRV W |
ov

SEF300U

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the output from the front heated oxy-
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
malfunction will be detected.

Dlaggc;zt::;':-)uble Malfunction is detected when ... (P(?:sei;:«(e I:::lsse)
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
® injectors
@ |ntake air leaks

DIAGNOSTIC TROUBLE CODE CONFIRMATION

MFR 02 SENSOR Po131l [ ] PROCEDURE
QUT OF CONDITION
CAUTION:
zzzzzz2zzz MONITOR ========== Always drive vehicle at a safe speed.

CMPS-RPM(REF) 1250rpm NOTE:

THRTL POS SEN 0.82V :

B/FUEL SCHDL 1.5msec 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.

Lerazy]  TESTING CONDITION:
e Always perform at a temperature above -10°C (14°F).
e Before performing the following procedure, confirm
WA 02 Pot>M [] that battery voltage is more than 11V at idle.
1} Start engine and warm it up to normai operating tem-
zzmzz==zzz MONITOR =========: perature.

?HETSL-F%I\{IS(FS!EQ (1388887me 2) Stop engine and wait at least 5 seconds.ﬁ 02 S

’ 3) Turn ignition switch “ON” and select “F 2 SEN-

BFUELSCHDL — S2mees SOR P0131" of “FRONT 02 SENSOR” in “DTC

WORK SUPPORT" mode with CONSULT.
4) Touch “START”.
5) Start engine and let it idle for at least 3.5 minutes.
SEF144V NOTE:
Never raise engine speed above 3,200 rpm after this step.
WFR 02 SENSOR Po131R [ If the engine speed limit is exceeded, return to step 5).
6) When the foliowing conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
COMPLETED the conditions continuously until “TESTING”
changes to “"COMPLETED”. (It will take approxi-
mately 50 seconds or more.)
CMPS-RPM (REF): 1,400 - 2,800 rpm (A/T)
2,000 - 3,000 rpm (M/T)
Vehicle speed: 80 - 100 km/h (50 - 62 MPH)
SELF-DIAG RESULTS
EF211V
338
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AECB22A

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)
B/FUEL SCHDL: 1.3 - 4.5 msec (A/T)
1.0 - 4.5 msec (M/T)
Selector lever: Suitabie position
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-172.

. 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 norma! operating tem-

perature. _
2} Set voltmeter probes between ECM terminal @ (sen-
sor signal) and engine ground. '
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e The maximum voltage is over 0.6V at least one time.
CR
e The minimum voltage is over 0.1V at least one time.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-172.

EC-171
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TROUBLE DIAGNOSIS FOR DTC P0131

W ACTIVETESTE []

SELF-LEARN 100%
CONTROL
===MONITOR===
CMPS-RPM (REF) 812rpm
CCOLAN TEMP/S 93°C

FR 02 SENSOR 091V

A/F ALPHA 102%

m
P CLEAR ]

AEC547

AR,

Mass air flow sensor
harngss connactor
SN

bl

~ Air cleaner

AN

SEF280V

340

Front Heated Oxygen Sensor (L.ean Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

1. Turn ignition switch “OFF”.
2. Loosen and retighten front heated oxy-
gen sensor.
Tightening torque:
40 - 60 N'm
{4.1 - 6.1 kg-m, 30 - 44 ft-Ib)

¥

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?

OR

Yes

. Turn 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 harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode |l.

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
II.

7. Run engine for at least 10 min-

utes at idle speed.

Is the 1st trip DTC 0115

detected? Is it difficult to start

engine?

No

¥

Go to “TROUBLE DIAG-

"] NOSIS FOR DTC PO171",

EC-230.

CHECK COMPONENT
{Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”

NG

Y

on next page.
lOK

{Go to next page.)

EC-172

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 [ peplace front heated oxy-
(Front heated oxygen sensor). "| gen sensor. WA
Refer to “COMPONENT INSPECTION”
on next page.
OK El
=
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106. LG
Refer to “TROUBLE DIAGNOSIS FOR
DTC P(130" for circuit, EC-163.
¥
INSPECTION END
Gl
Vi1
COMPONENT INSPECTION
o ;- Front heated oxygen sensor heater ' &7
s Check resistance between terminals 3) and Q).
Resistance: 2.3 - 4.3(} at 25°C (77°F)
DISCONNECT Check continuity between terminals @ and ), 3 and @. EA
—1 Continuity should not exist.
If NG, replace the front heated oxygen sensor.
@ﬂ oo CAUTION:
Discard any heated oxygen sensor which has been
aeciseal 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
ST
RS
BT
HA
ElL
15X
341
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

% MONTOR  ¥r No FalL []
Front heated oxygen sensor
CMPS'RPM(REF)  2137rpm
MAS AIR/FL SE 1.96V CAUTION: .
COOLAN TEMP/S 84°C Discard any heated oxygen sensor which has been
FR 02 SENSOR 0.37V dropped from a height of more than 0.5 m (19.7 in) onto a
FR 02 MNTR LEAN hard surface such as a concrete floor; use a new one.
INJ PULSE 2.6msec 1) Start engine and warm it up to normal operating tem-
m perature.
RECORD | 2) Select “MANU TRIG” and “H! SPEED” in “DATA
SEF084P MONITOR” mode with CONSULT, and select “FR 02
SENSOR” and “FR O2 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 “FR O2MNTR” 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:
cycie | 1121314151

FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = "FR 02 MNTR”, “RICH”

L = “FR 02 MNTR”, “LEAN”

e “FR 02 SENSOR” voltage goes above 0.6V at least
once.

e “FR 02 SENSOR” voltage goes below 0.3V at least
once.

e “FR 02 SENSOR” voltage never exceeds 1.0V.

S B8 |
CMPS FR BuT .
*HPM 02 TT Ma)ﬂmun:l . N » Maximum vaoltage
ErRIrEn? S : b SN ;" Y ’;’ 5\ P shouid be over 0.6V
09"13 2(?50 0.1(9) L l‘, . P N at least one time.
0911 2050 0.18 qu e
0908 2050 0.18 e T o 1 .
" o9 , . , ) , 1 . ) 1 , = Minimum voltage
P el 018 z S A should be below 0.30V
0903 2060 0.23 n \ '.' Vo) ' 1-' Vo Voo at least one time.
0901 2012 0.43 3 W N S s FCAR
pod -
GRAPH | « ° Minimurm SEF736W
OR
Start engine and warm it up to normal operating tem-

. £ @ “

|o|CONNECTOR |
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perature.

Set voltmeter probes between ECM terminal @s (sen-

sor sighal) and engine ground.

Check the following with engine speed held at 2,000

rpm constant under no load.

¢ Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode I
(FRONT HEATED OXYGEN SENSOR MONITOR).

¢ The maximum voltage is over 0.6V at least one time.

¢ The minimum voltage is below 0.3V at least one time.

e The voltage never exceeds 1.0V.

EC-174



TROUBLE DIAGNOSIS FOR DTC P0132

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- [j4
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  EWM
leaner conditions. The front heated oxygen sensor signal is sent
SEF463R| 1o the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs LG
near the radical change from 1V to OV.

1

Louver

Heater pad Holder
_

oo ooy,

Zirconia tube

=
-9
4]
g
T
-
3 FE
=
O ]
1] X
Rich —=—— |deal ratio — Lean GL.
Mixture ratio
SEF288D
M
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION AT
0 - 0.3V «» Approx. 0.6 - 1.0V
FR 02 SENSOR Maintaini . 4 at 2.000 = Zpprox EA
.............................. ® Engine: After warming up ainiaining engine speed at . LEAN « RICH
FR 02 MNTR rpm Changes more than 5 times during
10 seconds.
RA
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. BR
TER-
WIRE DATA
MIN
NoAL COLOR ITEM CONDITION (DC vottage) ST
0 - Approximately 1.0V
=
M s
|Engine is running_l 21
46 W Front heated oxygen sen- L [ P T
sor After warming up to normal operating tempera- | o |\-M MUY W BT
ture and engine speed is 2,000 rpm
N
SEF201T FHA
EL
DX
343
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TROUBLE DIAGNOSIS FOR DTC P0132

SEF298U

Front Heated Oxygen Sensor (Rich Shifi
Monitoring) (Front HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the output from the front heated oxy-
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 rich side, the
malfunction will be detected.

Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
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

WFR 02 SENSOR Po132ll []
OUT OF CONDITION

====-——==== MONITOR zzz=======
CMPS-RPM(REF) 1250rpm
THRTL POS SEN Q.82v
B/FUEL SCHDL 1.5msec

SEF146V

WFR 02 SENSOR Po132H [ ]

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

1887rpm
0.88v
3.2msec

SEF147V

WFR 02 SENSOR PoiaziR |

COMPLETED

SELF-DIAG RESULTS

SEF212V

344

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:
¢ Always perform at a temperature above -10°C (14°F).
¢ Before performing the following procedure, confirm
that battery voltage is more than 11V at idle.
1) Start engine and warm it up to normai operating tem-
perature.

2} Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR 02 SEN-
SOR P0132” of "FRONT 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START”.

5) Start engine and let it idle for at least 3.5 minutes.

NOTE:
Never raise engine speed above 3,200 rpm after this step.
If the engine speed limit is exceeded, return to step 4).

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 50 seconds or more.)

CMPS-RPM (REF): 1,400 - 2,800 rpm (A/T)
2,000 - 3,000 rpm (M/T)
Vehicle speed: 80 - 100 km/h (50 - 62 MPH)

EC-176
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Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)
B/FUEL SCHDL: 1.3 - 4.5 msec (A/T)
1.0 - 4.5 msec (M/T)
Selector lever: Suitable position
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-178.

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 @e) (sen-
sor signal) and engine ground.
3) Check the following with engine speed held at 2,000
rem constant under no load.
¢ The maximum voltage is below 0.8V at least one

time.
OR
e The minimum voltage is below 0.35V at least one
time.

4) 1f NG, go to “DIAGNOSTIC PROCEDURE", EC-178.

EC-177

VA
EM
LG
FEE
CL
L

AT

BR
ST

RS
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TROUBLE DIAGNOSIS FOR DTC P0132

W ACTIVETESTE [

SELF-LEARN 100%
CONTROL
== == == MONITOR === =

CMPS-RPM (REF}  &12rpm
COOLAN TEMP/S  93°C
FR 02 SENSOR 0.91V
A/F ALPHA 102%

=

CLEAR

1

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

AEC547

bl

Air cleaner

1. Turmn ignition switch “OFF”.
2. Loosen and retighten front heated oxy-
gen sensor.
Tightening torque:
40 - 60 N'm
(4.1 - 6.1 kg-m, 30 - 44 fi-ib)

r

N

SEF280V|

346

CLEAR THE SELF-LEARNING DATA

1. Start engine and warm it up to normal

operating temperature.

E 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 PO172
detected? Is it difficuit to start
engine?

OR

Yes

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
harness connector, and restan
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 i,

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
.

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?
l No
®

{Go to next page.)

EC-178

Go to “TROUBLE DIAG-
NOSIS FOR DTC P0O172”,
EC-236.




TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

®

l @l
CHECK COMPONENT NG Replace front heated oxy-
{Front heated oxygen sensor heater). "| gen sensor. MIA
Refer to “COMPONENT INSPECTION”
below.

oK ERM

v
CHECK COMPONENT NGk Repair or replace harness Le
{Front heated oxygen sensor).’ "1 and/or connectors ot '
1. Turn ignition switch “OFF”. replace front heated oxy-
2. Disconnect sensor harness connector gen sensor.

and check for water.

Water should not exist.

If CK, go to step 3. EE
3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTICN"

befow.
- CL
OK

h 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
Refer to “TROUBLE DIAGNOSIS FOR

T

DTC PO130” for circuit, EC-163. AT
A 4 Fﬁ\\
INSPECTION END
RA
BR

COMPONENT INSPECTION

Front heated oxygen sensor heater ST
Check resistance between terminals (@ and (¥.
Resistance: 2.3 - 4.3(} at 25°C (77°F)
Check continuity between terminals @ and (D, @ and @. BS
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION: _ BT
Discard any heated oxygen sensor which has been
aecisea| 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. (4

DISCONNECT

€
(&

EL

EC-179 el



TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

% MONITOR % NO FAL []
Front heated oxygen sensor
CMPS+RPM(REF)  2137rpm
MAS AIR/FL SE 1.98V CAUTION: ) '
COOLANTEMP/S  84°C Discard any heated oxygen sensor which has been
FR O2 SENSOR 0.37V dropped from a height of more than 0.5 m (19.7 in) onto a
FR O2 MNTR LEAN hard surface such as a concrete floor; use a new one.
INJ PULSE 2.6msec 1) Start engine and warm it up to normal operating tem-
= perature.
RECORD , 2) Select “MANU TRIG” and “HI SPEED” in “DATA
SEFO84P MONITOR” mode with CONSULT, and select “FR 02
SENSOR" and “FR O2 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 “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:
cycle 11121314151

FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R =“FR 02 MNTR”, “RICH”

L =“FR 02 MNTR”, “LEAN"

e “FR 02 SENSOR” voltage goes above 0.6V at least
once.

e “FR 02 SENSOR” voltage goes below 0.3V at least
once.

e “FR 02 SENSOR” voltage never exceeds 1.0V.

& 88
CMPS W
*APM E TT Maximum * Maximum voltage
gf;ﬂ:)) o i ‘r"“‘ ;"\‘ ,.’"‘.\ fﬁ\‘. should be over 0.6V
09"13 2050 0.19 HE i Pt T at least one time.
A P N IR R A AR
. : ggeT o oy e * Minimum voltage
A A I O A
09"03 2060 0.23 @0 ] ‘.' "‘ : Vo “‘ ’;' ‘.‘ :' ! at least one time.
09'01 2012 0.43 8 RN VA N |
GRAPH E (= Minimum SEF736W
OR
.‘ﬁ. 1) Start engine and warm it up to normal operating tem-
A= perature.
2) Set voltmeter probes between ECM terminal @¢ (sen-

Ae i

ECM ___[c|CONNEGTOR]|

46

o8Ny

®

3
20t
=l
=

AECB22A

348

sor signal) and engine ground.

Check the following with engine speed held at 2,000

rpm constant under no load.

e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |l
(FRONT HEATED OXYGEN SENSOR MONITOR).

¢ The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.3V at least one time.

e The voltage never exceeds 1.0V.

EC-180
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Front Heated Oxygen Sensor (Response
Monitoring) (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- [MA
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  EM
leaner conditions. The front heated oxygen sensor signal is sent
SEF463R|  to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs LC
near the radical change from 1V to OV.

Louver

@l

SNET
R eSO\

Zirconia tube

: 1 E
= .
]
o .
i) .
©
z FE
=
a
S
O 1

0 1

Rich -=— Ideal ratioc — Lean ©L

Mixture ratio
SEF288D
BT

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.
SPECIFICATION AT

MONITOR ITEM CONDITION
FR 02 SENSOR 0- 0.3V « Approx. 0.6 - 1.0V
e | @ ENgine: After warming up :\/I:nta:mng engine speed at 2,000 |LEAN « RICH . . FA
FR O2 MNTR P 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 engine ground. BR
TER-
WIRE DATA
Mlllhcl)AL COLOR ITEM CONDITION (DG voliage) ST
0 - Approximately 1.0V BS
M
[Engine is running.]
4 Front heated oxygen sen- ]_ BT
& w sor After warming up to normal operating tempera-
ture and engine speed is 2,000 rpm
L KA
SEF201T
EL
X
349

EC-181



TROUBLE DIAGNOSIS FOR DTC P0133

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.

oK NG

SEFQ10V

Diagnostic Trouble Malfunction is detected when ... Check ltems

Code No. {Possible Cause)
PO133 ® The response of the voltage signal from the sensor takes ® Harness or connectors
0409 more than the specified time. {The sensor circuit is open or shoried.)

® Front heated oxygen sensor

#® Front heated oxygen sensor heater
® Fuel pressure

® njectors

® intake air leaks

® Exhaust gas leaks

o PCV

® Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

BFR 02 SENSOR Po133H [
OUT OF CONDITION PROCEDURE
CAUTION:
z========: MONITOR zz=z==22=z- Always drive vehicle at a safe speed.
CMPS.RPM(REF) 1250rpm NOTE:
THRTL POS SEN c.82v -
B/FUEL SCHDL 1.5msec 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 at a temperature above -10°C (14°F).

e Before performing the fellowing procedure, confirm
that battery voltage is more than 11V at idle.

SEF148V|

BFR 02 SENSOR Po1338 [

TESTING
1) Start engine and warm it up to normal operating tem-
mommmm === MONITOR =========- perature.

%r—\l"gfl;i%MSmSEFN) E}Bsg\;pm 2) Stop engine and wait St least 5 seconds.
‘ 3) Turn ignition switch “ON” and select “FR 02 SEN-
BFUFLSCHDL - 32msse SOR P0133" of “FRONT 02 SENSOR” in “DTC
WORK SUPPCRT” mode with CONSULT.
4) Touch “START”.
5) Start engine and let it idle for at least 3.5 minutes.
SEF149V NOTE:

Never raise engine speed above 3,200 rpm after this step.
If the engine speed limit is exceeded, return to step 5).

6) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously untit “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 50 seconds or more.)

CMPS-RPM (REF): 1,900 - 3,200 rpm (A/T)
2,200 - 3,200 rpm (M/T)
Vehicle speed: 78 - 120 km/h (49 - 75 MPH)

HFR 02 SENSOR Po133l [

COMPLETED

SELF-DIAG RESULTS

SEF213V

30 EC-182



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)
B/FUEL SCHDL: 2.0 - 4.5 msec (A/T)
1.7 - 4.5 msec (M/T) @l
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2). WA
7) Make sure that "OK” is displayed after touching
“SELF-DIAG RESULTS”. I} "NG” is displayed, refer

to “DIAGNOSTIC PROCEDURE”, EC-185. Eb
OR LG
W - A L™y OVERALL FUNCTION CHECK
)
G @ me Use this procedure to check the overall function of the front E
heated oxygen sensor circuit. During this check, a 1st trip DTC

[ ECM  |o/|CONNECTOR)| ” "
| % | cm—ﬂ might not be confirmed.

gt @ 1) Start engine and warm it up to normal operating tem- [F
\ N perature.
ﬂ = I; 2) Set voltmeter probes between ECM terminal @9 (sen-
1® A sor signal) and engine ground. cL
= 3) Check the following with engine speed held at 2,000
AEC8224A rom constant under no load.

e Malfunction indicator lamp goes on more than 5 MT
times within 10 seconds in Diagnostic Test Mode Il
(FRONT HEATED OXYGEN SENSOR MONITOR).

4) 1f NG, go to “DIAGNOSTIC PROCEDURE”, EC-185.

AT

EC-183 %1



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor {(Response
Monitoring) (Front HO2S) (Cont’d)

IGNITION SWITCH
ONor START
-3 FUSE Refer to “EL-POWER".
BLOGK Wl : Detectable fine for DTC
g (JiB) s : Non-detectable fine for DTC
v
|Lend) |
BR/Y
2 |:
[
BR/Y
|| 3 ||
FRONT
HEATED
OXYGEN
SENSOR
[ ]
OR W
P Ik
-1
1 ]
i I
I I
I 1
I : ay GY
I
! ! E1 [71
: | JOINT
h H CONNECTOR-1
) i
1 1
1 |
. | IL2]) Li2]
1 1
t‘n —.
OR w
[i15] || 46||
ECM
Q2HF Q25F (ECCS
CONTROL
MODULE)
]
i
.——l
1
B B
L -4
F12
Refer to last page (Foldout page).
11213 slef7]8 INEPNISNIC4NISNIBNI7N| (7 4) -
g liol11{12]13[1sf15]eli 718 bis]20] ~w T ) ) Y D R Y D Y ‘lﬂ

102{103
108|109

114|115

AEC445A

2 EC-184



TROUBLE DIAGNOSIS FOR DTC P0133

SEF089P

e

N

Intake manifold collector

‘-—__‘_\\

B ACTIVETESTH D

SELF-LEARN 100%
CONTROL

===MONITOR===

CMPS-RPM (REF)  812rpm
COOLAN TEMP/S  93°C
FR 02 SENSOR 0.91V
AF ALPHA n 102%
| CLEAR |

Mass air flow

harness connector
7 o’

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 - 60 N-m

{4.1 - 6.1 kg-m, 30 - 44 fi-Ib)

A 4

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

¢0K

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

OK
B] v

Y

Regpair 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”
maode 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 P0171 or
P0172 detected? Is it difficult
to start engine?

OR

Yes

. 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 harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode 1.

6. Erase the diagnostic test mode
Il (Self-diagnostic resuits)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
I

@ 2. Tumn ignition switch “QFF”.
3

7. Run engine for at least 10 min-
utes at idle speed.
is the 1st trip DTC 0114 or
0115 detected? Is it difficult to
start engine?

¥No

{Go to next page.)

EC-185

h 4

Go to “TROUBLE DIAG-
NOSIS FOR DTG PO171,
PO172", EC-230, 236.

FE

eL

T

ST

RS

E1l)

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0133

I CONNECTOR I

. . DISCONNECT “ - DISCONNECT

G-I

iy

[]
[£]

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

i

SEFQ733

354

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 {2)) and
ground.
Continuity should not exist.

If OK, check harness for short to ground

and short to power.

NG

Repair open circuit or short

¢OK

to ground or short to power
in harness or connectors.

CHECK COMPONENT
(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”

NG

Repiace front heated oxy-

on next page.
} oK

»
gen sensor.

CHECK COMPONENT NG | Replace front heated oxy-
(Front heated oxygen sensor). gen Sensor.
Refer to “COMPONENT INSPECTION”
on next page.

£0K
CHECK COMPONENT NG= Replace mass air flow sen-
{Mass air flow sensor). 50,
Refer to "COMPONENT INSPECTION”,
EC-121.

J, OK
CHECK COMPONENT NG_ Repair or replace PCV
(PCV valve}. valve.
Refer to “COMPONENT INSPECTION”,
EC-32.

¥ OK

NG

CHECK SHIELD CIRCUIT

1. Turn ignition switch “OFF”.

2. Remove joint connector-1.

3. Check the following.

® Continuity between joint connector-1
terminal and engine ground

® Joint connector-1
(Refer to “"HARNESS LAYOUT” in EL
section.)

Continuity should exist.

If OK, check hamess for short to power.

Repair open circuit, short

{OK

_Perform “TROUBLE DIAGNOSIS FOR

INTERMITTENT INCIDENT”, EC-106.

v

INSPECTION END

EC-186

1 to ground or short to power

in harness or connectors,




TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response

Monitoring) (Front HO2S) (Cont’d)
COMPONENT INSPECTION

Front heated oxygen sensor heater
— Check resistance between terminals @) and (0.
G@ Resistance: 2.3 - 4.3(} at 25°C (77°F) MIA
Check continuity between terminals ) and (0, 3@ and (@.
.- Continuity should not exist.
(ﬁ;a] If NG, replace the front heated oxygen sensor. M
CAUTION:

@

18.

AEC1S8A|  Discard any heated oxygen sensor which has been

dropped from a height of more than 0.5 m (19.7 in) onto a LG
hard surface such as a concrete floor; use a new one.

FE
€L
‘ Front heated oxygen sensor W
% MONITOR ¢ NO FAL [] ve
213710 CAUTION:
CMPS*RPM(REF) P Discard any heated oxygen sensor which has been AT
MASAIRFLSE 196V dropped from a height of more than 0.5 m (19.7 in) onto a
g:g;ASNELES"(’;T 0‘;‘;\? hard surface such as a concrete floor; use a new one. )
FR 02 MNTR LEAN 1) gé?gtﬁggine and warm it up to normal operating tem- A
INJ PULSE 2.6mses. 2) Select “MANU TRIG” and “HI SPEED” in “DATA _
== ([)i!RD MONITOR” mode with CONSULT, and select “FR 02 FA
l | SENSOR” and “FR 02 MNTR".
SEFe84P 3) Hold engine speed at 2,000 rpm under no load dur- .o

ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following. ST

e “FR O2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds. RS
5 times (cycles) are counted as shown below:

cycle 11121314151 BT
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR O2 MNTR”, “RICH” &
L =“FR O2 MNTR”, “LEAN”
e “FR O2 SENSOR” voltage goes above 0.6V at least

once. L
e “FR O2 SENSOR” voltage goes below 0.3V at least
once. _
* “FR O2 SENSOR” voltage never exceeds 1.0V. DX
355

EC-187
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TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

8 38
CMPS FR o N
«APM 02 77 Maximum « Maximum voltage
EF:E:)) S i I IS N N ;’_“‘ should be aver 0.6V
09*13 2050 049 P H ': N P N at least ane time.
0911 2050 0.18 gv O
09'09 2050 0.18 LS3a o L T >
09'07 2037 0.18 RO 0L s * Minimum voltage
09'05 2037 0.18 5 T U R S S shauld be below 0.30V
09'03 2060 0.23 @O Vo ‘.‘ ; Vol ‘.‘ ; '.‘ ’ ' at least one time.
09°01 2012 0.43 3 . L NS ‘o . L
@ “Minimum
GRAPH . SEF736W
OR
— - N~ @ 1) Start engine and warm it up to normal operating tem-
ﬁ‘! € 0y @@ perature. _
= J 2) Set voltmeter probes between ECM terminal @e) (sen-
sor signal) and engine ground.
ECM C|CONNECTOR . . A
” . |46 ” cmu 3) Check the following with engine speed held at 2,000
a rpm constant under no load.
207 ¢ Malfunction indicator lamp goes on more than 5
1-:_\\ (T_S times within 10 seconds in Diagnostic Test Mode i
®c o § (FRONT HEATED OXYGEN SENSOR MONITOR).
= e The maximum voltage is over 0.8V at least one time.
AECE22A e The minimum voltage is below 0.3V at least one time.
e The voltage never exceeds 1.0V.

EC-188
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Louver

/Holder
AR _‘Q g

_""..‘V—‘LT—
N /{/‘/\ ‘

Heater pad

Zirconia tube

SEF463R

Output voltage V. [v]

0 i
Rich —=—— Ideal ratic -—= lLean

Mixture ratio
SEF288D

Front Heated Oxygen Sensor (High Voltage)
(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 pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs
near the radical change from 1V to OV.

El

L&

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

FR 02 SENSCRH
.............................. ® Engine: After warming up
FR O2 MNTR

CONDITION SPECIFICATION
0 - 0.3V < Approx. 0.6 - 1.0V
Maintaining engine speed at 2,000 | EAN « RICH
pm Changes more than 5 times durlng
10 seconds.

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and engine ground.
TER-
WIRE DATA
| .
MNNOAL COLOR ITEM CONDITION (DC vohage)
0 - Approximately 1.0V
MN————
|Engjne is running.! 2,
46 W Front heated oxygen sen- L ST
sor After warming up to normal operating tempera- | o | M: M W WA Y A
ture and engine speed is 2,000 rpm
SEF201T

EC-189

FE

GL

frr

AT

FA

BR
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RS
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
oK NG ON BOARD DIAGNOSIS LOGIC
v NS N To judge the malfunction, the diagnosis checks that the front
“““““““““““““ heated oxygen sensor output is not inordinately high.
v '
ov
SEF301U
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO134 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0412 (The sensor circuit is open or shorted.)
® Front heated oxygen sensor

COOLAN TEMP/S

¥ MONITOR ¥ NO FAIL

30°C

| RECORD

SEF002P

358

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) Start engine and warm it up to normal operating tem-
perature.
2) Tum ignition switch “OFF” and wait at Jeast 5 sec-
onds.
3) Turn ignition switch “ON".
4) Select “DATA MONITOR” mode with CONSULT.
5) Restart engine and let it idle for 2 minutes.
6) If 1st trip DTC is detected, go to “Diagnostic
Procedure”, EC-193.

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) Restart engine and let it idle for 2 minutes.

4) Turn ignition switch “OFF” and wait at least 5 sec-
onads.

5) Restart engine and tet it idle for 2 minutes.

6) Select “MODE 3” with GST.

7) If DTC is detected, go to “Diagnostic Procedure”,
EC-193.

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) Restart engine and let it idle for 2 minutes.

EC-190




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-193.

e When using GST, “DTC Confirmation 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 1l) is recommended.

EC-191

@l
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

IGNITION SWITCH
ON or START
} FUSE Refer to “EL-POWER".
BLOCK I : Detectabie line for DTC
g (B) masm : Non-detectable line for DTC
,
Len]) i
BR/Y
BR/Y G
|| 3 ll
FRONT
HEATED
OXYGEN
SENSCR
(0G|
OR w
~ T~
i~ -1
1 1
1 |
1 I
1 I
: : GY GY
| | " 5 II I 7 l
| " JOINT
| I CONNECTOR-1
1 1
I 1
I 1 ) 12
I i (L= [E24
| 1 B
N
ol
oR W
145] ||46|| EC
M
O2ZHF Q28F (ECCS
CONTROL
MODALE)
B
1
1 I
B B
L 4
F18 GP)
Refer to last page (Foldout page).
1]2]3}4 5l6]7]8 I NENISNICZ AN ENEN 7N
g Hofitf12f1aafisleli7fighis]20] ~w NN ionft iR 2NT; anrang e
101]102]103
107|108|109
113]114]115

AEC445A
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TROUBLE DIAGNOSIS FOR DTC P0134
Front Heated Oxygen Sensor (High Voltage)
. (Front HO2S) (Cont’d)
2 ri DIAGNOSTIC PROCEDURE

INSPECTION START

! MA
Loosen and retighten front heated oxygen
sensor.

= ' NSOt
) Tightening torque: EM
sensor harness connector A 40 - 60 N'‘m

A serosor| | (4.1 - 6.1 kg-m, 30 - 44 fi-Ib)

LG
DISCONNECT Eﬁ v
“3 LA CHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit or short
[ Ecm  lo|connecTor]| (ﬂﬂ@ 1. Disconnect front heated oxygen sensor "| to ground or short to power
16 harness connector and ECM harness in harness or connectors.
connector.
@ 2. Check harness continuity between ECM FE
l ' terminal and terminal @
= = Continuity should exist.
@ 3. Check hamess continuity between ECM GL
terminal (or terminal (2)) and

SEF0735 ground.

Continuity should not exist. [
If OK, check harness for short to ground
and short to power.

A
+OK AT
CHECK COMPONENT NG | Repair or replace harness
(Front heated oxygen sensor). "| andfor connectors or A
1. Turn ignition switch “OFF”. replace front heated oxy-
2. Disconnect sensor harness connector gen sensor.
and check for water. A
Water should not exist.
If OK, go to step 3.
3. Check front heated oxygen sensor. BR
Refer to “"COMPONENT INSPECTION” on
next page.
ToK ST
CHECK SHIELD CIRCUIT NG | Repair open circult, short
1. Turn ignition switch “OFF”. " to ground or short to power | g8
2. Remove jeint connector-1. in harness or connectors.
3. Check the following.
& Continuity between joint connector-1 BT
terminal ® and engine ground
® Joint connector-1
{Refer to “HARNESS LAYQUT” in EL M8
section.)
Cantinuity should exist.
If OK, check harness for short to power. EL
J, oK
Perform “TRCUBLE DIAGNOSIS FOR B¢
INTERMITTENT INCIDENT”, EC-106.
INSPECTION END
361
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

% MONITOR ¥ NO FAIL []
COMPONENT INSPECTION
CMPSsRPM(REF)  21371pm
MAS AIR/FL SE 1.96V Front heated oxygen sensor
COOLAN TEMP/S 84°C. CAUTION:
FRO2SENSOR 037V Discard any heated oxygen sensor which has been
FR O2 MNTR LEAN dropped from a height of more than 0.5 m (19.7 in) onto a
INJ PULSE 2.6msec hard surface such as a concrete floor; use a new one.
1 = 1) Start engine and warm it up to normal operating tem-
[ RECORD | ) perature P pereing
SEFo84P 2) Select "MANU TRIG” and “HI SPEED” in "DATA
MONITOR” mode with CONSULT, and select “FR 02
SENSOR” and “FR 02 MNTR”.

3) Hold engine speed at 2,000 rpm under no load dur-
ing the following steps.

4) Touch “RECORD” an CONSULT screen.

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:
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?” voltage goes below 0.3V at least
once.

e “FR O2 SENSOR?” voltage never exceeds 1.0V.

S 88
CMPS FR &N
«REM 02 79 Maximum * Maximum voltage
EFES) S [ ‘r(-‘\ ‘r"‘\ ,:'-\ ,,"\‘ should be over 0.6V
0913 2080 ole L T at least one time.
09"11 2050 0.18 Igv T
09:09 2050 0.18 g R® ' ' ' I. ) Iu o i ! * Minimum volage
e o O e should be below 0.30V
09'03 2060 0.23 & [ N S S R S A R at least one time.
0901 2012 0.43 8 L N A VY A N A
o Mini
GRAPH - i SEF736W
OR
1} Start engine and warm it up to normal operating tem-

. "3 @ “

ECM

lolconNEGTOR]

46
e
.{_}) -

AECB22A

362

perature.

Set voltmeter probes between ECM terminal @8 (sen-
sor signal) and engine ground.

Check the following with engine speed held at 2,000
rpm constant under no load.

Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode Il
(FRONT HEATED OXYGEN SENSOR MONITOR).
The maximum voltage is over 0.6V at least one time.
The minimum voltage is below 0.3V at least one time.
The voltage never exceeds 1.0V.
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Front

ECM > heated oxy-

Y

The ECM performs ON/OFF control of the front

heated oxygen

gen sensor
heater

OPERATION

sensor heater corresponding to

the engine operating condition.

Front heated oxygen sensor
Engine speed ron v9

heater
Above 3,200 rpm OFF
Below 3,200 rpm ON

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

® Engine speed: |dle

ON

FR 02 HEATER

® Engine speed: Abave 3,200 rpm

OFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.|
_L i . Approximately OV
Y Front heated oxygen sen- Engine speed is beiow 3,200 rpm
sor heater [Engine is running.] BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0135 ® The current amperage in the front heated oxygen ® Harness or connectors
0901 sensor heater circuit is out of the normal range. {The front heated oxygen sensor heater circuit is

(An improper voliage drop signal is sent to ECM
through the front heated oxygen sensor heater.)

open or shorted.)
® Front heated oxygen sensor heater

EC-195
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)

ducting the next test.
TESTING CONDITION:

[ RECORD

SEF190P

364

TOR” 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-198.
OR

DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR Yt NO FALL [] PROCEDURE
CMPSRPM{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-

—] Before performing the following procedure, confirm that
battery voltage is between 10.5V and 16V at idle.

1) Turmn ignition switch “ON” and select “DATA MONI-

@ 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,
PROCEDURE”, EC-198.
OR

“DIAGNOSTIC

@. 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 Il (Self-diagnostic

results)” with ECM.

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

PROCEDURE”, EC-198.

s  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 Il) is recom-

mended.
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TROUBLE DIAGNOSIS FOR DTC P0135
Front Heated Oxygen Sensor Heater (Cont’d)

EC-FRO2/H-01

IGNITION SWITCH @&l
ON or START
X Refer to “EL-POWER".
: 10A ELLJSEK ma : Detactable fine for DTC
g /B) e - Non-detectable line for DTC Mﬁ\!
:
LeN]] J
BRAY EN:
rl:;j
BR/Y e
I[ 3 II
FRONT
HEATED
OXYGEN
SENSOR
] ] e
OR w
.
1 T | @&.
1 1
| :
I 1 GY GY
| 1 '_I_l ’_l_] MT
’I : © 171 JOINT
! ; CONNECTOR-1
: : Lzl L12] v
i i (L= [
1 i B
f — | i
o A
OR W
115 [I 46 !] Eo
O2HF 028F E;ESSPROL -
BiR
MODULE) .
.
[}
® ST
1 I
B B
-4 =L~
s
Refer to last page (Foldout page). T
i]2]3]4 <& Isls]7]s|tvmas TN[2N[3N[ =2]an[sNEN[7N| (7 4) -
a [10]11]12]1al14f1s]16]718]r9]20) T O T P T I N Y R %)
HA
1 EL
[20]71]22]z3] 38
24]28]26{27]28] [42
yr pX
AECA446A,
365
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TROUBLE DIAGNOSIS FOR DTC P0135

Front heated oxygen
sensor harness connector

2 AR =\

TS.

«
5 g

SEFQ89P

DISCONNECT

<]

®
0}

SEFB46P

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

B
@ DISCONNECT E DISCONNECT
A€ G A€
i Ecm  |ofconnEcTOR]|
115
SEF0375)
i
TS,
QISCONNECT
()
AEC158A

366

CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF". "| ® Hamess connectors
2. Disconnect front heated oxygen sensor ,

harness connector. ® 10A fuse
3. Turn ignition switch “CN”. ® Harness for open or
4. Check voltage between terminal @ short between front

and ground with CONSULT or tester. heated oxygen sensor

Voltage: Battery voltage and fuse

If NG, repair harness or
OK connectors.
E v

CHECK GROUND CIRCUIT. NG | Repair open circuit or short
1. Turn ignition switch "OFF”. "| to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check harness continuity between ter-

minal (1) and ECM terminal ({15).

Continuity should exist.

If OK, check harness for short to

ground and short to power.

OK
NG

CHECK COMPONENT

(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”
below.

hJ

OK
¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

¥

INSPECTION END

COMPONENT INSPECTION

Replace front heated oxy-
gen sensor.

Front heated oxygen sensor heater

Check resistance between terminals @ and @).
Resistance: 2.3 - 4.3 at 25°C (77°F)

Check continuity between terminals @) and (1), @) 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
hard surface such as a concrete floor, use a new one.

EC-198



- TROUBLE

DIAGNOSIS FOR DTC P0137

o “\\\\.m.““{"f///"/ﬂrm N

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 fevel in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stomhlometnc
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.

SPECIFICATION

MONITOR ITEM CONDITION
RR 02 SEN
SOR ) oy Rewving engine from idle to 3,000 |9 - 0-3V < Approx. 0.6 - 1.0V
.............................. ® Engine: After warming up
RR 02 MNTR rem LEAN < RICH
ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL
INAL | coLom ITEM CONDITION (DG voltage)
|Engine is running.|
Rear heated oxygen sen- .
52 |W sor After warming up to normal operating tempera- | © - Approximately 1.0V
ture and revving engine from idle to 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
time between rich and lean than the front heated oxygen sen-
OK NG :
W sor. The oxygen storage capacity before the three way catalyst
/\/\_’ causes the longer switching time. To judge the malfunctions of
043V SN - f- A f- v the rear heated oxygen sensor, ECM monitors whether the mini-
mum voltage of the sensor is sufficiently low during various
driving conditions such as fuel-cut.
ov
SEF258V

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

P0137

0511 specified voltage.

® The minimum voltage from the sensor does not reach the

® Harness or connectors
(The sensor circuit is open or shorted.)
® Rear heated oxygen sensor
® Fuel pressure
® |njectors

EC-199
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TROUBLE DIAGNOSIS FOR DTC P0137

B RRO2SENPOI3? B []
COND1: QUT OF COND
GOND2: INGOMPLETE
CCND3: INCOMPLETE

========== MONITOR =z=z=z====
CMPS.RPM(REF)  912rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.0msec

SEF152V

B RRO2SENPO137 B []
COND1: (SIS

COND2: INCOMPLETE
COND3: INCOMPLETE

===z==zzz7 MONITOR ==55zzzzz=:
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6msec

SEF153V

B RRO2SENP0137 B []
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

====z=z===: MONITOR ===z=====-
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.84V
B/FUEL SCHDL 3.8msec

SEF154Y

B RRO2SENPOI37 B []
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

========== MONITOR zzz===zz==:
CMPS-BPM{REF) 1050rpm
THRTL POS SEN 0.5tV
B/FUEL SCHDL_ 1.0msac

SEF155V|

368

Rear Heated Oxygen Sensor (Min. 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
PROCEDURE" 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 procedure. If the engine is
stopped, retry this procedure 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) Tum ignition switch “ON” and select “RR 02 SEN-
SOR P0137" 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).

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 30 seconds.)

CMPS-RPM (REF): 1,400 - 3,400 rpm (A/T)
1,400 - 3,500 rpm (M/T)

Vehicle speed: 64 - 120 km/h (40 - 75 MPH)

B/FUEL SCHDL: 0.5 - 3.9 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 "O/D” 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-200



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’'d)

W RR 02 SENSOR Po1371 [
If “COMPLETED” already appears at “COND3” on
CONSULT screen before “Procedure for COND3” is
conducted, it is unnecessary to conduct step 10). MA
Procedure for COND3 '
10) Stop vehicle and let it idle until “INCOMPLETE" of

“COND3” on CONSULT screen has turned to “COM- [E}
SELF-DNAG RESULTS PLETED”. (it will take a maximum of approximately
SEF214V, 6 minutes.)

COMPLETED

11) Make sure that “OK” is displayed after touching &
"SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-203.

OR -

CONNECT N [y, OVERALL FUNCTION CHECK
i
e @ @@ Use this procedure to check the overall function of the rear AT

m heated oxygen sensor circuit. During this check, a 1st trip DTC
[ H might not be confirmed.
pulina @ 1) Start engine and drive vehicle at a speed of more [FA
_ \ . than 70 km/h (43 MPH) for 2 consecutive minutes.
H o j; 2) Stop vehicle with engine running.
o 1 3) Set volimeter probes between ECM terminal & (sen- RA
- sor signal) and engine ground.
AEC822A 4) Check the voltage when revving engine up to 4,000

[C_EcM__JelconnecTor]]
46

rpm under no load at least 10 times.

{Depress and release accelerator pedal as soon as
possible.)

The voltage should be below 0.43V 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 idling for 10 minutes, then check the BT
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rg gear position {M/T), D position
with “O/D” OFF (A/T). A,
The voltage should be below 0.43V at least once
during this procedure.

6) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-203. g

EC-201 309



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH
ON or START
|
FUSE |Refer to “EL-POWER".
104 BLOGK
JB) . )
I : Detectable line for DTC
—: NON-cletectable line for DTC
]
BR/Y
BRAY

-

REAR HEATED
OXYGEN SENSOR

‘E{E
=

R
.__\J

|
I

-0
I 1
| iy

%-H]-%—%-EH-%——%-[E
é-‘__:ﬂné -
.@ -
=
1ol

W B
~ACa -1 - Tl JoIT
F27 CONNECTOR-1
W B
P . 3 12
¥ [E1] [KE
ok W B
R/Y W B
110 [52 || |hoslf
02HR _O25R  GND-E |ECM @ = §
(ECCS E E
CONTROL
MODULE} _;_ _4_
F25
Refer to tast page (Foldout page).
22 [ 4]5]6]7](Mi5) [2[3]4]_ <&  [5[6[7]&](vag 29
ABREREEREDET El i ] B R T K L D D L T,

[T} 28] ] [ 180 6
gal7Cipa ajioalit W

1011102]103] |104]105|106
107]108]108] f110]111]112
13| 114|115 [116]117]118} [15]

AEC447A
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear heated
oxygen sensor
harness connector

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

Rear heated
oxXygen sensor

1. Turn igniticn switch “OFF”.
2. Loosen and retighten engine ground
SCrews.

AEC785

.

™~

N\\
Intake manifold collestor
j \\Egine ground
TS >
< A AN 21

SEERL

<

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 seli-leaming control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Yes

Y

" sEFerov Is the 1st trip DTC P0172
detected? Is it difficult to start
WACTIVETESTE [ ] engine? or
conraa 100% @ 2. Turn ignition switch “OFF".
R 3. Disconnect mass air flow sensor
=== MONTOR === harness connector, and restart
CMPS-RPM (REF)  812rpm and run engine for at least 3
COOLANTEMP/S  93°C seconds at idle speed.
m%ﬁﬁESOH ?‘[?21.,\/2 4. Stop engine and reconnect
i mass air flow sensor harness
[ CLEAR | connector. .
5. Make sure diagnostic trouble
AEC547) code No. 0102 is displayed in
Diagnostic Test Mode 1.
6. Erase the diagnostic test mode
Mass air fow Semsor Il (Self-diagnostic I‘eSL.I|tS) .
harmess connector ®& memory. Make sure dna.gnostlc
SN\ " A trouble code No. 0505 is dis-
\ Air cleansr played in Diagnostic Test Mode
N 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?
SEF280V l No
®

(Go to next page.)

EC-203

Go to “TROUBLE DIAG-
NOSIS FOR DTC P01727,
EC-236.
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TROUBLE DIAGNOSIS FOR DTC P0137

. DISCONNECT E . DISCONNECT
OI GONNECTOR]| ’:19
= | Gl

I

[0 |, ol

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

s |

SEF1148)
A€ &
(TN
Y EW,
il
= SEF1155

372

CHECK SHIELD CIRCUIT

1. Reconnect harness connectors discon-
nected.

2. Disconnect haress connectors

3. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

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

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

'

INSPECTION END

EC-204

CHECK INPUT SIGNAL CIRCUIT. NG> Check the following.
1. Disconnect rear heated oxygen sensor ® Harness connectors
harness connector and ECM harness ,
connector. ® Harness connectors
2. Check harness continuity between ECM ,
terminal and terminal ® Harness for open or
Continuity should exist. short between rear
3. Check harness continuity between ECM heated oxygen sensor
terminal {or terminal @) and and ECM
ground. If NG, repair open circuit or
Continuity should not exist. short to ground or short to
If OK, check harness for short to power in harness or con-
ground and short to power. nectors.
! OK
CHECK GROUND CIRCUIT. NG.'L Check the following.
Check harness continuity between termi- ® Harness connectors
nal and engine ground. ,
Continuity should exist. ® Harness connectors
If OK, check harness for short to ground .
and short to power. ® Harness for open or
short between rear
OK heated oxygen sensor
and engine ground
If NG, repair open circuit or
short fo ground or shert to
power in harness or con-
nectors.
¥
CHECK COMPONENT NG.: Replace rear heated oxy-
(Rear heated oxygen sensor). gen sensor.
Refer to “COMPONENT INSPECTION"
on next page.
,L OK
NG

DETECT MALFUNCTION-
ING PART.

Check the following.

® Harness connectors

L] es%:gnnectors

® Joint connector-1 (Refer
to “"HARNESS LAYOUT”
in EL section.)

® Harness for open or
short between hamess
connector @1 and
engine ground

If NG, repair open circuit,

short to ground or short to

power in harness or ¢on-

nectors.




TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d)

W somverest @ L COMPONENT INSPECTION
FUEL INJECTION 25% al
Rear heated oxygen sensor
m======= MONITOR ====zz==== =~ 1) Start engine and drive vehicle at a speed of more
CMPS-RPMAER o aorbm than 70 km/h (43 MPH) for 2 consecutive minutes. 4
QE 85 35’1*%0*? 169V 2) Stop vehicle with engine running.
AR 02 MNTR RICH 3) Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor Ejy
[Cu] [ DWN |[Qd] item with CONSULT.
. SEF102P 4) Check "RR 02 SENSOR” at idle speed when adjust-
ing “FUEL INJECTION” to +25%. LG

comcr P “RR 02 SENSOR” should be above 0.48V at least
. Ej; once when the “FUEL INJECTION” is +25%.
m ' / “RR 02 SENSOR” should be below 0.43V at least 3K
[[~"%cm__lconnecTon]| . @ , once when the “FUEL INJECTION” is -25%.

52 CAUTION:
Discard any heated oxygen sensor which has been FE

3
2,00 A
i / J:s dropped from a height of more than 0.5 m (19.7 in) onto a
o* G hard surface such as a concrete floor; use a new one.

@ 1) Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH}) for 2 consecutive minutes. g

AECB23A

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminal € (sen-
sor signal) and engine ground. AT

4) Check the voltage when rewving up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as A
possible.)

The voltage should be above 0.48V at least once.

If the voltage is above 0.48V at step 4, step 5 is
not hecessary.

5) Check the voltage when revving up to 6,000 rpm
under no load. Or keep vehicle idling for 10 minutes, BR
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 “O/D” OFF (A/T). ST
The voltage should be helow 0.43V at least once.

CAUTION: D
Discard any heated oxygen sensor which has been RS
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. BT
S8 &1
o =
3% e
o -
o =
o [ S o
wd il %] EL
% o @ S S The voltage should be above
M~ ] .
Z - é g ! ! 0.48V at least one tima.
5 ,_“;' ” 8 o :‘ ‘n The voltage shouid be below DA
nSE 2 ee——— -t s e e St eenes 0.43V at least one time.
TS o
o z SEF431RA
373

EC-205



TROUBLE

DIAGNOSIS FOR DTC P0138
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Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Max. 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 fue! 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 02 MNTR

® Engine: After warming up

Rewving engine from idle to 3,000 |9 - 0:3V <> Approx. 0.6 - 1.0V

rpm

LEAN « RICH

ECM TERMINALS AND REFEREN

CE VALUE

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

TER-
WIRE DATA
M;JI\CI)AL COLOR ITEM CONDITION (DC voltage)
IEngine is running.|
Rear heated oxygen sen- .
52 w sor . L After warming up to normal operaling tempera- | O - Approximately 1.0V
ture and revving engine from idle to 2,000 rpm
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
048V ==X TN T the rear heated oxygen sensor, ECM monitors whether the
maximum voltage of the sensor is sufficiently high during vari-
- ous driving conditions such as fuel-cut.
v
SEF259V,

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0133

0510 specified voltage.

® The maximum voltage from the sensor does not reach the

® Harness or connectors
(The sensor circuit is open or shorted.)
® Rear heated oxygen sensor
® Fuel pressure
® |njectors
® |ntake air leaks

374
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TROUBLE DIAGNOSIS FOR DTC P0138

M RR 02 SENSOR Po13sl []
COND1: QUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

===z=z==x== MONITOR z==z=zz-==
CMPS-RPM{REF) 212rpm
THRTL PQS SEN 051V
B/FUEL SCHDL 1.0msec

SEF160V]

M RR 02 SENSOR Po13sHll [

(®SNIH TESTING

COND2: INCOMPLETE
COND3: INCOMPLETE
MONITOR

CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6msec

SEF161V|

W RR 02 SENSOR Po13sl [
GOND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE
MONITOR

CMPS.RPM(REF) 1687rpm
THRTL POS SEN .94V
BAFUEL SCHDL 3.6msec

SEF162V

B RR 02 SENSCR Po13sl ]

COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

MONITOR

CMPS-RPM(REF) 1050rpm
THRTL POS SEN Q.51v
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:

o “COMPLETED” will appear on CONSULT screen when
all tests “COND1”’, “COND2” and “COND3” are com-
pleted. _

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: '

Never stop engine during this procedure. If the engine is

stopped, retry this procedure from step 2).

1)
2)
3)

7)
8)

Procedure for COND1

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” and select “RR 02 SEN-
SOR P0138” of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.
Touch “START”.
Start engine and let it idle for at least 30 seconds.
Rev engine up to 2,000 rpm 2 or 3 times quickly
under no ioad. :
If “COMPLETED” appears on CONSULT screen, go
to step 11). _
If “COMPLETED” does not appear on CONSULT
screen, go to the following step.
Drive vehicle at a speed of more than 70 km/h (43
MPH) for 2 consecutive minutes.
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 30 seconds.)
CMPS-RPM (REF): 1,400 - 3,400 rpm (A/T)

1,400 - 3,500 rpm (M/T)
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.5 - 3.9 msec
Selector lever: Suitable position

NOTE:

K “TESTING” is not displayed after 5 minutes,
retry from step 2).

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 “O/D” OFF (A/T models only) from the above
condition [step 8] until “INCOMPLETE” at “COND2”
on GONSULT screen is turned to “COMPLETED”. (It
will take approximately 4 seconds.)

EC-207
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TROUBLE DIAGNOSIS FOR DTC P0138

B RR 02 SENSCR Po1388l []

COMPLETED

SELF-DIAG RESULTS

SEF215V

M€ W

[__Ecm

|| GONNECTOR |

52

zort A
9 )%
@ & 1

ma

AECS823A

376

Rear Heated Oxygen Sensor (Max. 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 conduct step 10).

Procedure for COND3
10) Stop vehicle and let 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 touching
“SELF-DIAG RESULTS”.

If “NG"” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-210.

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)

2)
3)

4)

5)

€)

Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consectutive minutes
Stop vehicle with engine running.

Set voltmeter probes between ECM terminal &2 (sen-
sor signal) and engine ground.

Check the voltage when revving engine up toc 4,000
rpm under no foad at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0.48V at least once
during this procedure.

If the voltage can be confirmed in step 4, step 5
is hot necessary.

Keep vehicle 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 “O/D” OFF (A/T).

The voltage should be above 0.48V at least once
during this procedure,

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-210.

EC-208



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

. EC-RRO2-01 @

IGNITION SWITCH
ON or START

| |
FUSE  |Refer to “EL-POWER®. ’ A
10A BLOCK Mﬁl‘

B
e : Detectable line for DTC
— : Non-detectable line for DTC

T &

BR/Y

REAR HEATED

OXYGEN SENSCR
.
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TROUBLE DIAGNOSIS FOR DTC P0138

\\‘\

\\
\\ \
Ijntqke manffold collector

/

SEF279V
B ACTIVETESTE  []
SELF-LEARN 100%
CONTROL
===MONJOR===
CMPS-RPM (REF)  812mpm
COOLAN TEMP/S 93°C
FR 02 SENSOR 0.91V
AF ALPHA d[d_ 102%
| CLEAR
AECH47

SEF280V

378

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
sCrews.

A 4

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?

OR

Yes

. Turn ignition switch “OFF".

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at feast 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 3102 is displayed in
Diagnostic Test Mode |l.

. Erase the diagnostic test mode
Il (Self-diagnostic results)
memory. Make sure diagnostic.
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
1.

7. Run engine for at least 10 min-

utes at idle speed.

Is the 1st trip DTC 0115

detected? Is it difficult to start

-

(o]

engine?
J, No

{Go to next page.)

EC-210

| Go to “TROUBLE DIAG-

NOSIS FOR DTC PO1717,
EC-230.




TROUBLE DIAGNOSIS FOR DTC P0138

ECM |0| CONNECTOR]|

o

: 2

‘7 DISCONNECT ESDONNECT
.9 @) (24

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

SEF114S
3
-ﬂ
) SEF1188

CHECK SHIELD CIRCUIT

1. Reconnect harness connectors discon-
nected.

2. Disconnect hamess connectors

3 Check harness continuity between ter-
minal (19 and engine ground.
Continuity should exist.

If OK, check harness for shori to
ground and short to power.
Then reconnect harness connectors.

h 4

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

'

INSPECTION END

EC-211

B Cf
CHECK INPUT SIGNAL CIRCUIT. NG | check the foliowing.
1. Disconnect rear heated oxygen sensor @ Harness connectors
harness connector and ECM harness ,
connector. ® Hammess connectors
2. Check harpess continuity between ECM )
terminal @ and terminal If NG, repair open circuit or
Continuity should exist. short to ground or short to
3. Check harness continuity between ECM power in harness or con-
terminal {or terminal @) and nectors.
ground.
Continuity shouid not exist.
If QK, check harness for short to
ground and short to power.
Jr oK
CHECK GROUND CIRCUIT. NG_[ Gheck the following.
Check hamness continuity between termi- ® Harness connectors
nal and engine ground. ;
Continuity should exist. ® Harness connectors
It OK, check hamess for short to ground '
and short to power. ® Harness for open or
short between rear
OK heated oxygen sensor
and engine ground
If NG, repair open circuit of
short to ground or short to
power in harness or con-
nectors.
A J
CHECK COMPONENT NG Replace rear heated oxy-
(Rear heated oxygen sensor}. "| gen sensor.
Refer to “COMPONENT INSPECTICN”
on next page.
+OK
NG

DETECT MALFUNGCTION-
ING PART.

Check the following.

® Harness connectors

® Harness connectors
@, @D

@ Joint connector-1 (Refer
to "HARNESS LAYQUT”
in EL section.)

® Harness for open or
short between harness
connector and
engine ground

i NG, repair cpen circuit,

short to ground or short to

power in harness or con-

nectors.
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TROUBLE DIAGNOSIS FOR DTC P0138

B acivetesT B [

FUEL INJECTION 25%
em===us= MONITOR me======

CMPS-RPM(REF} 725rpm

FR 02 SENSOR 0,94V

RR 02 SENSOR 1.80V

FR 02 MNTR RICH

RR 02 MNTR RICH

[Qu I [ DWN ][Qd]

SEF102P

A€ do

LC

52

ECM _ |9|CONNECTOR]| m
C H

3
Bt
: =5
o [
HD & 1

AECB23A,

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

B "

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 0.48V at least
once when the “FUEL INJECTION” is +25%.

“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is —25%.

CAUTION:

Discard
dropped

any heated oxygen sensor which has been
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.

OR

® "
2)
3)

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 terminal €2 (sen-
sor signal) and engine ground.

Check the voltage when revving up to 4,000 rpm
under no load at least 10 times.

{Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 Is
not necessary.

Check the voltage when revving up to 6,000 rpm
under no load. Or keep vehicle 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 “O/0¥’ OFF (A/T).

The voltage should be below 0.43V at least once.

CAUTION:

Discard
dropped

any heated oxygen sensor which has been
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.

SYST: ENGINE

o e e e e s

[N =T
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oy o
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+ + o

[
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02 B
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T -]

£ x ©8

dd o4&
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The voltage should be above
0.48V at least one time.

The voltage should be below
een | 0,43V at least one time.

SEF431RA
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TROUBLE DIAGNOSIS FOR DTC P0139

Heater pad

———— .\\_\\k\‘\\

Zirconia iube

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 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.

MONITCR ITEM

CONDITION

SPECIFICATION

RR 02 SENSOR

AR 02 MNTR

® Engine: After warming up

Revving engine from idle to 3,000
rpm

0 - 0.3V <> Approx. 0.6 - 1.0V

LEAN < RICH

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

TER-
WIRE DATA
MINAL
WAL | GoLoR ITEM CONDITION (DC voltage)
|Engine is running.|
Rear heated oxygen sen- .
52 | W sor After warming up to normal operating tempera- | © - APproximately 1.0V
ture and revving engine from idle to 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much tonger 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
the rear heated oxygen sensor, ECM monitors whether the
switching response of the sensor’s voltage is faster than speci-
fied during various driving conditions such as fuel-cut.
ov
SEF302U
Diagnestic Trouble N Check ltems
Code No. Malfuriction is detected when ... (Possible Cause)
P0O139 ® [t takes more than the specified time for the sensor to ® Harness or connectors
0707 respond between rich and lean. {The sensor circuit is open or shorted.}

® Rear heated oxygen sensor
® Fuel pressure

® Injectors

® Intake air leaks

EC-213
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TROUBLE DIAGNOSIS FOR DTC P0139

#l RR O2 SENSOR Po139H [ ]
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

=z=z====== MONITOR zzz=z=====
CMPS-RPM(REF) 912rpm
THRTL f0S SEN 051V
B/FUEL SCHDL 1.0msec

SEF164V|

B RR 02 SENSOR Po129ll [
COND?:
COND2: INCOMPLETE
COND3: INCOMPLETE

=zzzz====z MONITOR z=zzzzz==:
CMPS-RPM{REF) 1687rpm
THRTL POS SEN 0.54v
B/FUEL SCHDL 3.8Bmsec

SEF165V

B RR 02 SENSOR Po13ol []
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

zz====z=== MONITOR z=zzzz=z==--
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6msec

SEF166V

B RR 02 SENSOR Po139l [ ]
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

czz===z==z MONI|TOR ==zzzz===C
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.0msec
SEF167V|

382

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 If

“DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previocusly conducted, always
turn ignition switch “OFF’’ and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:
Never stop engine during this procedure. If the engine
is stopped, retry this procedure from step 2).

® 5

Procedure for COND1

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 O2 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 gquickly
under no load.
if “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 30 seconds.)

CMPS-RPM (REF): 1,400 - 3,400 rpm (A/T)
1,400 - 3,500 rpm (M/T)

Vehicle speed: 64 - 120 km/h (40 - 75 MPH)

B/FUEL SCHDL: 0.5 - 3.9 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
COND?2” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND2

9)

While driving, release accelerator pedal completely
with “O/D” 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-214



TROUBLE DIAGNOSIS FOR DTC P0139

W RR 02 SENSOR Po132ll D

COMPLETED

SELF-DIAG RESULTS

SEF216Y

EGM__|O]CONNECTOR m
52 C H

D EH

AEC823A

Rear Heated Oxygen Sensor (Response
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 conduct step 10).

Procedure for COND3

10) Stop vehicle 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-217.

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)

2)
3)

4)

5)

6)

Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes.
Stop vehicle with engine running.

Set voltmeter probes between ECM terminal 2 (sen-
sor signal) and engine ground.

Check the voltage when rewving up to 4,000 rpm
under no load at [east 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.

Keep vehicle 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 “O/D” OFF (A/T).

The voltage should change at more than 0.06V for
1 second during this procedure.

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-217.

EC-215
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH
ONM or START
¥
FUSE IRefer to “FL-POWER".
10A EEPIFSCK
mll : Detectabie line for DTC
— ; Non-detectable ling for DTC
]
BRAY
BR/Y
[
REAR HEATED
OXYGEN SENSOR

o
{&

==r
1 i\

,_
<o

.__U
|
=g o]

ATTh
o--0
(|
—

3 z——zftz—z{f
£
\E

“W' B GY Gy
il Wad & Il
AL~ - T 2] CL owr
£27 CONNECTOR-1
gl —
I | = 2]
1
el M L B
o
R/Y w 8
Mol Iz [Feel
02HR ©O2S5R GND-E |ECM Q@
(ECCS ; ;
CONTROL
MODULE} A JT_
Fi2
Refer to last page {Foldout page).
1[2]3]=0[4]5]6[7 }(w1D 1J2]3]a] & [5]6]7]8](ua3 (GD)
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v MA

1. Turn ignition switch “"OFF".
Rear heated 2. Loosen and retighten engine ground
oxygen sensor SCrews. -

Rear heated._.
oXygen sensor
harness connector

AECT785 4
- LG
\\\ . || CLEAR THE SELF-LEARNING DATA YES.; Go 1o “TROUBLE DIAG-
Imai:e\manifold collector 1. Start engine and warm it up to narmal NOSIS FCR DTC PO171,
- operating temperature. P0O172", EC-230, 236.

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 P0O171 or CL
P0172 detected? Is it difficult
1o start engine?

OR T

j ‘\\\Eﬁine ground
/ ’ C i \
NV ’{

2. Turn ignition switch “OFF”.
W ACTIVETEST B |:| 3. Disconnect mass air flow sensor
SELF-LEARN 100% harness connector, and restart
CONTROL and run engine for at least 3 AT
—== MONITOR=—=— seconds at idle Speed

CMPS-APM (REF} 812 4. Step engine and reconnect mass
: rpm . _
COOLAN TEMP/S 93°C ::;; flow sensor harness connec A

LF::(LzLEErXSOH 2521;2 5. Make sure diagnostic trouble
code No. 0102 is displayed in B,

' Diagnostic Test Mode |l
l CLEAR l 6. Erase the diagnostic test mode Il

AECS47 (Self-diagnostic results) memory.
Make sure diagnostic trouble BE
code No. 0505 is displayed in
Diagnostic Test Mode I1.

7. Run engine for at least 10 min-
utes at idle speed. 8T
Is the 1st trip DTC 0114 or
0115 detected? Is it difficult to
start engine? BS

yNo

(Got to next page.) BT
Mass air flow
ha;ness conneactor
HA
EL
[[0):4
385
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

BASCONMECT

B —
€0

[ ecv  JolconnecTor]f % B
o CHECK INPUT SIGNAL CIRCUIT. NG .| Check the following.
1. Disconnect rear heated oxygen sensor "1 ® Harness connectors
RH harness connector and ECM har- ®3).
ness connector. ® Harness connectors
2. Check hamess continuity between ECM )
@ terminal 2 and terminal ® Harness for open or
= Continuity should exist. short between rear
SEF1145| | 3. Check harness continuity between ECM heated oxygen sensor
terminal {or terminal (2}) and and ECM
ground. If NG, repair open circuit or
— Continuity should not exist. short to ground or short to
. @ if OK, check harness for short to power in harmess or con-
ground and short to power. nectors.

| OK

CHECK GROUND CIRCUIT. NG | Check the following.

Check hamess continuity between termi- "| ® Harness connectors

nal (3) and engine ground. &D. @1

Continuity should exist. ® Harmess connectors

If OK, check hamess for short to ground ,

SEF1155[ | and short to power. ® Harmness for open or
short between rear
OK heated oxygen sensar
and engine ground
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
Y

CHECK COMPONENT NG‘ Replace rear heated oxy-

(Rear heated oxygen sensor). gen sensor.

Refer to “COMPONENT INSPECTION”

on next page.

l oK
NG

CHECK SHIELD CIRCUIT

1. Reconnect harness connectors discon-
nected.

2. Disconnect hamess connectors (B3),

3.‘Check harness continuity between ter-
minal . and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
Then reconnect harness connectors.

Y

oK

v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1086.

!

INSPECTION END

EC-218

DETECT MALFUNCTION-
ING PART.

Check the following.

® Harness connectors

® Harness connectors
@, @

® Joint connector-1 {Refer
to "HARNESS LAYOUT”
in EL saction.)

® Harness for open or
shori between hamess
connector {13 and
engine ground

It NG, repair open circuit,

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HO2S) (Cont’'d)
W actvetesT M [
FUEL INJECTION 5% COMPONENT INSPECTION &l
—==m==== MONITOR S=ssms=x Rear heated oxygen sensor
CMPS-RPM(REF) 725rpm 1) Start engine and drive vehicle at a speed _of more ,
FRO2SENSOR ™ 094y than 70 km/h (43 MPH) for 2 consecutive minutes. 84
FR 02 MNTR RICH 2) Stop vehicle with engine running.
RR 02 MNTR RICH 3) Seiect “FUEL INJECTION” in “ACTIVE TEST” -
mode, and select “RR 02 SENSOR” as the monitor =
[Cu] [ OWN J[Qd] item with CONSULT.
4) Check “RR O2 SENSOR” at idle speed when adjust- LG
ing “FUEL INJECTION” to +25%.
CHRECT “RR 02 SENSOR” should be above 0.48V at least
. @ “ once when the “FUEL INJECTION" is +25%.
“RR 02 SENSOR” should be below 0.43V at least
[[—Eow__eonmecor]  ZEN once when the “FUEL INJECTION” is —25%.
52
CAUTION: EE
2/“ Discard any heated oxygen sensor which has been
ﬂ % ),\5 dropped from a height of more than 0.5 m (19.7 in) onto a
& o ¢ hard surface such as a concrete floor; use a new one. GL
= OR
AECB23A @ 1) Start engine and drive vehicle at a speed of more

than 70 km/h (43 MPH) for 2 consecutive minutes. T
2) Stop vehicle with engine running.
3) Set voltmeter probes between ECM terminal 62 (sen-

sor signal) and engine ground. AT
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 FA

possible.)

The voltage should be above 0.48V at least once. i
i

If the voltage is above 0.48V at step 4, step 5 is

not necessary.

5) Check the voltage when revving up to 6,000 rpm BA
under no load. Or keep vehicle idling for 10 minutes,
then check the voltage. Or check the voltage when
coasting from 80 km/h (50 MPH) in 3rd gear position ST
{(M/T), D position with “O/D"” OFF (A/T).

The voltage should be below 0.43V at least once.
CAUTION: BS
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. BT
88 281
gz o HA
-
&
> 3
O o > @
wB .2 & =L
% v e enenses et The voltage should be above
Za4h = <] ! ! 0.48V at least one time.
o g o @ : \ IDX
Eu oo / \ The voltage should be beiow
o ‘ 1
& "DT: x © = S N ! b } 0.43V at least one time.
£ o o SEF431RA
387

EC-219



TROUBLE DIAGNOSIS FOR DTC P0140

b e ) FALEILE2TTR

NN

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 controfled 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 SENSCR

RR 02 MNTR

® Engine: After warming up

Rewving engine from idie o 3,000 |9 - 0-3V <> Approx. 0.6 - 1.0V

rpm

LEAN < RICH

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

TER-
: WIRE DATA
MILI\CI)AL COLOR ITEM CONDITION (DC vohiage)
|Engine i running.]
Rear heated oxygen sen- .
52 | W sor L After warming up to normal operaling tempera- | ¢ - Approximately 1.0V
ture and revving engine from idle to 2,000 rpm
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 cataiyst
""""""""""""""" causes the longer switching time. To judge the malfunctions of
the rear heated oxygen sensor, ECM monitors whether or not
v the voltage is too high during various driving conditions such as
/\/\/ fuel-cut.
ov
SEF305U

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No. (Possible Cause)
P0140 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0512 (The sensor circuit is open or shorted.)

® Rear heated oxygen sensor

388
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TROUBLE DIAGNOSIS FOR DTC P0140

#r MONITOR % NOFaiL [
CMPS-RPM(REF) 2040rpm
COOLAN TEMP/S szc |
VHGL SPEED SE 76kmvh
B/FUEL SCHDL 2.5msec

l RECORD |

SEF168Y|

AET®

[ ecm ™ lo[coNNECTOR]|

52
0
© O 1

/BNy
2.--‘?"'5‘
o ol

AECB823A

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (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.
1) Tumn ignition switch “ON” and select “DATA MONI-
TOR” 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): 1,400 - 3,400 rpm (A/T)
1,400 - 3,500 rpm (M/T)
VHCL SPEED SE: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL.: 0.5 - 3.9 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-223.
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 warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminal & (sen-
sor signal) and engine ground.
3) 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.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-223.

EC-221
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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
|
FUSE [Refer to "EL-POWER".
10A Ej‘?‘BDCK
s : Detectable line for DTC
|1_QJ — : Non-detectable line for DTC
BFIW
BR/Y
I
REAR HEATED
OXYGEN SENSOR
o0 =0 =
R/Y w B
ol )
I 1
| 1
L"'_ .— ——
RY W B
B3
|t---|r--1;---1_1r_‘15-:
RrY w B
B S
| i
_]Y -W . B &
= el 71
--- -- ---JE_Zj] JOINT
5 %I ? Fo7 CONNECTOR-1
(£23)
.:'_- :.— — -
N ] [32]
PR (&) C2]
ek W L B
[
|
Ry v_\r B
el 521l [oel
OzZHR  OZSR  GND-E |ECM @ =@
(ECCS E ;
CONTROL
MODLLE) _!. JT_
F2s F12 Fig
o Refer to last page (Foldout page).
[ E 1]213[4 s{6]7]8]|(M33 .F23
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TROUBLE DIAGNOSIS FOR DTC P0140

oxygen sensor
harness connector

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

Grommet

INSPECTION START

A

Rear heated

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground

Water should not exist.

If OK, go to step 3.
3. Check rear heated oxygen sensor.
Refer to "COMPONENT INSPECTION"”,
EC-225,

J,OK
®

{Go to next page.)

EC-223

oXygen sensor Screws.
AEC785
:
\N\\ CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
Intake manifold collector 1. Disconnect rear heated oxygen sensor ® Harness connectors
B e S RH harness connector and ECM har- (B3). @y
ness connector. ® Harness connectors
2. Check harness continuity between ECM @33, 2D
terminal @ and terminal @ If NG, repair open circuit or
Continuity should exist. short to ground or short to
3. Check harness continuity between ECM power in harness or con-
terminal @ (or terminal @) and nectors.
ground.
Continuity should not exist.
If OK, check harness for short to
CISCONNECT - SCONNEET ground and short to power.
€ ®
s s | oK
[[_Ecm  fofconnecTor]f % B v
52 l & CHECK GROUND CiRCUIT. NG | Check the foliowing.
Check harness continuity between termi- ® Harness connectors
[Q] nal (8) and engine ground. O]
o Continuity should exist. ® Harness connectors
1 If OK, check haress for short to ground @ @
@ and short to power. ® Harness for open or
il SEF114S oK short between rear
heated oxygen sensor
(B] and engine ground
e DIECONNECT if NG, repair open circuit or
EED] @ short to ground or short to
L power in harness or con-
nectors.
8 v
CHECK COMPONENT ' NG_ Repair or replace harness
{Rear heated oxygen sensor). and/or connectors or
@ 1. Turn ignition switch “OFF”. replace rear heated oxy-
e 2. Disconnect sensor harness connector gen sensor.
= SEF1158 and check for water.
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TROUBLE DIAGNOSIS FOR DTC P0140

392

Rear Heated Oxygen Sensor (High Volitage)

(Rear HO2S) (Cont’d)

CHECK SHIEL.D CIRCUIT

1. Reconnect harness connectors discon-
nected.

2. %nneot hamess connectors (B3),

3. Check harness continuity between ter-
minal 49 and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
Then reconnect harness connectors.

NG

Y

oK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

INSPECTION END

EC-224

DETECT MALFUNCTION-
ING PART.

Check the following.

® Harness connectors

€, @

® Harness conneclors
CONTL

® Joint connector-1 {Refer
to “"HARNESS LAYQUT™
in EL section.)

® Harness for open or
short between harness
connector @15 and
engine ground

If NG, repair open circuit,

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)

B acTvetesT B [
FUEL INJECTION 25% COMPONENT INSPECTION .
==zz==== MONITOR ====z=== Rear heated oxygen sensor
EA‘B%‘SE,’:.” Fcz)%r) 725rpm 1) Start engine and drive vehicle at a speed _of more A
RR O3 SENGOR Ooay than 70 km/h (43 MPH) for 2 consecutive minutes.
FR 02 MNTR RICH 2) Stop vehicle with engine running.
RR 02 MNTR RICH 3) Select “FUEL INJECTION” in “ACTIVE TEST” e

mode, and select “RR 02 SENSQOR” as the monitor

[Qu] I DWN ](Qd) item with CONSULT,

SEF0zP 4) Check “RR O2 SENSOR" at idle speed when adjust- |

ing “FUEL INJECTION” to +25%.

GENNECT N Y™y “RR 02 SENSOR"’ should be above 0.48V at least
E @:l once when the “FUEL INJECTION” is +25%. E

“RR 02 SENSOR’’ should be helow 0.43V at least

ECM ___[OJCONNECTOR ¢ 7 S\ H once when the “FUEL INJECTION” is -25%.

52
3 CAUTION: BE
2/4 Discard any heated oxygen sensor which has been
ﬂ I3 E* | dropped from a height of more than 0.5 m (19.7 in) onto a
LD EH 6 hard surface such as a concrete floor; use a new one. eL
- ' OR

AECB23A @ 1) Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes. T
2) Stop vehicle with engine running.
3) Set voltmeter probes between ECM terminal & (sen-
sor signal) and engine ground. Ar
4) Check the voitage when rewving up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as FA
possible.)
The voltage should be above 0.48V at least once. -

If the voltage is abhove 0.48V at step 4, step 5 is

not necessary.

5) Check the voltage when revving up to 6,000 rpm BR
under no load. Or keep vehicle idling for 10 minutes, =
then check the voltage. Or check the voltage when
coasting from 80 km/h (50 MPH) in 3rd gear position &7
{M/T), D position with “O/D” OFF (A/T).

The voltage should be below 0.43V at least once.
CAUTION: BS
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; Lse a new one. BT
f‘g 8 g_ HIE\\
ow W
c o
+ + o™
&4
o 2 EL
0 2 o
UZJ g’j H"‘: fing ERR
Zoe 2 JRT—— The voltage should be above
e-r = < f ! 0.458V &t least one time. IDE
G=2® W - ' 1
o N 7 1 1
Eai 7 o« ! ! The vollage should be beiow
= ' [ g
> % 2 3 S | ! } 0.43V at least ons time.
F8 o s SEF431RA
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

ECM

Y

Rear
heated oxy-

The ECM performs ON/OFF control of the rear OPERATION

gen sensor
heater

heated oxygen sensor heater corresponding to
the engine speed.

Engine condition

Rear heated oxygen sensor

heater
Engine stoppad QOFF
Engine is running. ON

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION

SPECIFICATION

® Engine speed: Idle [after driving 2 mins at 70 km/h (43 MPH) or more] | ON

RR 02 HEATER

@ Ignition switch ON (Engine stopped)

OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running. |
Idle speed {after driving 2 minutes at 70 km/h | APProximately 0.7V
110 RIY Rear heated oxygen sen- {43 MPH) or more}
sor heater
|Ignition switch "ON”} BATTERY VOLTAGE
Engine stopped. (11 - 14v)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble Malfunction is detected when ....

Code No. (Possible Cause)
PO141 ® The current amperage in the rear heated oxygen ® Harness or connéactors
0902 sensor heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is

{An improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

open or shorted.)

® Rear heated oxygen sensor heater

394 EC-226



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

% MONITOR ¥ NoFaiL [] PROCEDURE

CMPS*RPM(REF) 2040rpm NOTE:

Sgg!_'-g";ggg"g’és ?g;ﬁvh If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
B/FUEL SCHDL 2 5ms DURE” has been previously conducted, always turn igni-

ducting the next test.
TESTING CONDITION:

RECORD

SEF348U

TOR” 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

PROCEDURE”, EC-228.

DIAGNOSTIC TROUBLE CODE CONFIRMATION

tion switch “OFF”’ and wait at least 5 seconds before con-

Before performing the following procedure, confirm that
battery voltage is in between 10.5V and 16V at idle.

1) Tumn ignition switch “ON” and select "DATA MONI-

OR

onds.

3) Start engine and run it for at least 5 seconds at idle

4) Select “MODE 3" with GST.
5 If DTC is detected, go to
PROCEDURE”, EC-229.

Start engine and drive vehicle at a speed of more
than 70 km/h {43 MPH) for 2 consecutive minutes.
2} Turn ignition switch “OFF” and wait at least 5 sec-

“DIAGNOSTIC

OR

1) Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes.
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-229.

When using GST, “DIAGNOSTIC TROUBLE CODE CONFIR-
MATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode Jl) because GST cannot display MODE 7 (1st trip DTC)
concerning this diagnosis. Therefore, using CONSULT or
ECM (Diagnostic Test Mode ll) is recommended.

EC-227
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)
- EC-RRO2/H-01

IGNITION SWITCH
ON or START

FUSE IRefer to "EL-POWER”,
10A BLOCK,

E : Deleclable line for DTC
— ; Non-detectable line for DTG

BR/Y

BR/Y

[l

REAR HEATED
OXYGEN SENSOR

aC
f

TN
o

|
S ——— ]

TH
®
|
e ]

JOINT
£27 CONNECTOR-1

[ G

3] s 2 e S e £
-I:I-é d s-[:ﬁ s
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I

1
1
T
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1
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mE’

I
|
|

R/Y w B |
110 ||52|| [Fiogl
02HR  02S5R GND-E |ECM o—©0
(ECCS E; é
CONTROL
MODLULE) 4 -
F2s
Refer to last page (Feldout page).
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater {(Cont’d)

Rear heated DlAGNOSTIC PROCEDURE
oxygen sensor
harness connector INSPECTION START
- . @I]
v -
CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF”. ® Harness gonnectors MA
2. Disconnect rear heated oxygen sensor @, @
. harness connector. ® Hafmess ¢onnectors
Rear heated 2' g‘ﬁ?cnifcgi?;ggﬂmgr te minal @ L &, 255 Tor open or
. rmina I!airne :
Jxygen sensor and ground. short between rear E
Voltage: Battery voltage heated oxygen sensor
AEG785 and fuse
OK If NG, repair harness or Ie
connectors.
DISCONNECT E 4 NG
s CHECK GROUND CIRCUIT. » Check the following.
1.5 1. Turn ignition switch “OFF”, ® Hamess conneciors
2. Disconnect ECM harness connector. , @f@
@ 3. Check hamess continuity between ter- ] ness gonnectors
A minal (1) and ECM terminal (116). ’@ @
Cantinuity should exist. ¢ Hafness Yor open or
J If OK, check harness for short to short between rear
- ground and short to power. heated oxygen sensor
— ] & heater and ground el
b o ,'f QK If NG, repair open circuit or
= short to ground or short to
SEF2208 power in harness or con-
- nectors.
MT
!E @ DISCONNECT & DISCOHNECT " NG
ié} @ E iﬁ} CHECK COMPONENT »| Replace rear heated oxy-
HS. - (Rear heated oxygen sensor heater). gen sensor.
— = Refer 1o "COMPONENT INSPECTION" AT
EC O elow.
I M o[ CONNECTOR]| EB
119 .
OK
v FA
Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
[a] v RA
INSPECTION END
AEC159A
BR
COMPONENT INSPECTION
Li2
A % - Rear heated oxygen sensor heater ST
ecotEeT 4 Check the following.
1. Check resistance between terminals () and @).
I Resistance: 2.3 - 4.3() at 25°C (77°F) RS
2. Check continuity.
"~ e?
& Terminal Na. Continuity BT
TS. 2[1
e e e—— D D00 N
\ @ana®,@. @
If NG, replace the rear heated oxygen sensor. HA
Q] CAUTION:
b o Discard any heated oxygen sensor which has been
. dropped from a height of more than 0.5 m (19.7 in) onio a
% /) hard surface such as a concrete floor; use a new one.
o 2ly [
= SEF1168
397
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TROUBLE DIAGNOSIS FOR DTC P0171

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actua! 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 lights up the MIL (2 trip detec-

tion logic).

Fuel Injection System Function (Lean side)

Density of oxygen in exhaust gas
Front heated oxygen sensors (Mixture ratio feedback signal) > ECM » Injectors
Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0O171 ® Fugl injection system does not operate properly. ® [ntake air ieaks
0115 ® The amount of mixture ratioc compensation is too large. (The | ® Front heated oxygen sensor

mixture ratio is too lean.)

® Injectors

® Exhaust gas leaks

® |ncorrect fuel pressure
® Lack of fuel

® Mass air flow sensor

B ACTIVE TEST D
SELF-LEARN 100%
CONTROL
===MONITOR ===
CMPS-RPM (REF) Orpm

COOLAN TEMP/S 93°C
FR 02 SENSOR 0.00V

AIF ALPHA 100%
\lul
[ CLEAR ]
AECS554
T MONITOR ¥ NO FAIL D

CMPS-RPM(REF)  700rmpm

| RECORD

SEF190P

398

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.

® 7

2)
3)

4)

5)
6)

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” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CON-
SULT.

Clear the self-learning control coefficient by touching
“CLEAR”.

Select “DATA MONITOR” mode with CONSULT.
Start engine again and let it idle for at least 10 min-
utes.

The 1st trip DTC P0171 should be detected at this
stage, if a malfunction exists.

EC-230



TROUBLE DIAGNOSIS FOR DTC P0171
Fuel Injection System Function {Lean side)
(Cont’d)
7) If it is difficult to start engine at step 6, the fuel injec-
tion system has a maifunction. &l
8) Crank engine while depressing accelerator pedal. if
1st trip DTC is detected and engine starts, go to

“DIAGNOSTIC PROCEDURE”, EC-234. If engine [ja
does not start, visually check for exhaust and intake

air leak.
OR (]
@ 1} Start engine and warm it up to normal operating tem- LG
= perature.
///é( 2) Turn ignition switch “OFF” and wait at least 5 sec-
A onds.

Air cleaner 3} Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at g
idle speed. '

4) Stop engine and reconnect mass air flow sensor har-
ness connector. @Il

5) Select “MODE 7” with GST. Make sure 1st trip DTC

SEF280V P0100 is detected.

6) Select “MODE 4” with GST and erase the Ist trip [T
DTC P0100.

7) Start engine again and run it for at least 10 minutes
at idle speed. AT

8} Select “MODE 7” with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction
exists. FA

9) If it is difficult to start engine at step 8, the fuel injec-
tion system has a maifunction.

10) Crank engine while depressing accelerator pedal. if RA
1st trip DTC is detected and engine starts, go to
“DIAGNOSTIC PROCEDURE”, EC-234. If engine
does not start, visually check for exhaust and intake B3R

air leak.
OR
1) Start engine and warm it up to normal operating tem- ST
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds. RS

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed. BT

4) Stop engine and reconnect mass air flow sensor har-
ness connector. A

5) Turn ignition switch “ON”.

6) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is El

detected.
7) Erase the 1st trip DTC 0102 by changing from Diag-
nostic Test Mods Il to Diagnostic Test Mode I. B

8) Perform Diagnostic Test Mode Il (Self-diagnostic
rasults) with ECM. Make sure DTC 0505 is detected.

EC-231 399



TROUBLE DIAGNOSIS FOR DTC P0171

400

Fuel Injection System Function (Lean side)
(Cont’d)

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.

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-234. If engine
does not start, visually check for exhaust and intake
air leak.

EC-232



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)
EC-FUEL-01
W : Detectable line for DTC
— : Non-detectable line for DTC
IGNITION SWITCH
ON or START
FUSE
[ * BLOCK .
107 104 1(UB) " |Reler to “EL-POWER".
‘
L7 [EX o)
BR BR/Y
| A @ -
|
BR BRA
I 4 } r3—| FRONT HEATED
OXYGEN
B/R SENSOR
P
w
1 2 I I
I I—ITI—I "—"."I—' GY GY
OR ’—|—| r—'—'
9 ﬁ @ v 6 7 O

INJEGTOR
NO. 1

=g
)
AR
i 1

N

]

1
1
v

INJECTOR

Z_
OF
=8
]
(@]
vl
c—————
Y
1
[l
!
i
kE

i
el
1

Id
i

I

!

\

1

CONNECTOR-1

Lo <=

o
i8]
o)
22
o

G e

RB G/B LB OR w
ozl 07 [Foa] Trosil el [Es)l
INJ#1 INJ# INJ##4 P B ECM (ECCS
J#2 INJ#3 J O2HL  O28F ESMAEeT ®
MODULE) : |
B B
%= L
F12
Refer to last page {Foldout page).
1]2]3]4 sle[7[8]l@=s) i I (] I [
a it 23T a] sT el 7wl 10f20] ~w d]slelris] w
T T T T T T T T T T T T T TS s m e e e ey
' ]
| NN [N (w72 KRR [sKeK[er]7e] Gz ) |
R 50 S D I, T 2 e s s e =
L |
!

——— iy ————————

ezl | ™NE2D 52
P HPP po e ®

EC-233

AEC448A

LA

El

LG

BT

HA
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

SEFQ99P

——————[___ Distributor | j W

7
|

) é-

A

“Il

5y

o P
— e
ST
Front heated oxygen %‘.
sensor harness connector

P I—’\k\

SEF089P

O CONNECTOH

[E:i

112

3

SEFQ735

402

CHECK EXHAUST AIR LEAK. NG_‘ Repair or replace.
Start engine and run it at idle. Listen for an "
exhaust air leak before three way catalyst.
v OK
CHECK FOR INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for an "
intake air leak between the mass air flow
sensor and the intake manifold.
B 4 OK
CHECK FRONT HEATED OXYGEN SEN- NG_ Repair open circuit or short
SOR. | to ground or short to power
1. Turn ignition switch “OFF". in harness or connectors.
2. Disconnect front heated oxygen sensor
harmess connector and ECM harness
connector.
3. Check harpess continuity between ECM
terminal @8) . and terminal
Continuity should exist.
4., Check hamess continuity hetween ECM
terminal {or terminal } and ground.
Continuity should not exist.
If OK, check harness for short to ground
and short to power.
vOK
CHECK FUEL PRESSURE. NG [ check the following.
1. Release fuel pressure to zero. " ® Fuel pump and circuit
Refer to EC-34, Refer to EC-475.
2. Instail fuel pressure gauge and check ® Fuel pressure regulator
fuel pressure. Refer to EC-34
At idling: ® Fuel lines
When fuel pressure regulator valve Refer to "ENGINE MAIN-
vacuum hose is ¢connected, TENANCE” in MA sec-
235 kPa tion.
(2.4 kg/cm?, 34 psi) ® Fue| filter for clogging
When fuel pressure regulator valve If NG, repair or replace.
vacuum hose is disconnected.
294 kPa
(3.0 kg/em?, 43 psi)
vOK
NG

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR"” mode with
CONSULT.
2.5 - 5.0 gm/sec: at idling
7.1 - 12.5 g-m/sec: at 2,500 rpm
OR

= Check "MASS AIR FLOW” in
MODE 1 with GST.

2.5 - 5.0 g-m/sec: at idling

7.1 - 12.5 g-m/sec: at 2,500 rpm

— OR
oy Check voltage between ECM ter-
minal and ground.

1.3 - 1.7V: at idling

1.8 - 2.4V: at 2,500 rpm

Y OK

{Go to next page.)

EC-234

¥

Check connectors for

rusted terminals or locse
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-118.




TROUBLE DIAGNOSIS FOR DTC P0171

= = = MONITOR
CMPS+RPM(REF]
MAS AIR/FL SEN
IACV-AAC/HY

BACTWETESTE [
*** POWER BALANCE ***

737pm
0.88v
1%

Fuel Injection System Function (Lean side)

(Cont’d)

-

RESET

MEF354F

CHECK FUNCTION OF INJECTORS.
1. Install all parts removed.
2. Start engine.

3. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each cirouit pro-
duces a momentary engine
speed drop.

OR

At idle

3. Listen to each injector operating
sound.
Clicking noise should be
heard.

oK

r

Suitable toot

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

MEC703B,

4

1. Turn ignition switch “OFF”.

2. Remove injector with fuel tube assem-
bily.
Refer to EC-34.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connhectors
should remain connected.

D] ¥

Perform TROUBLE DIAG-
NQOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-469.
Repair harness or connec-
tors.

SEF595Q)

1. Disconnect all ignition coil harness con-
nectors.

2. Place pans or saucers under each
injector.

3. Crank engine for about 3 seconds.
Make sure that fuei sprays out from
injectors.

Fuel should be sprayed evenly for each

cylinder.

NG

Y

oK

A J

Perform “TROUBLE BDIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1086.

4

INSPECTION END

EC-235

Replace injectors from
which fuel does not spray
out,

Always replace O-ring with
new one.

FE

GL

iy

ST

RS

403



TROUBLE DIAGNOSIS FOR DTC P0172

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.

Fuel Injection System Function (Rich side)

In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.),
the ECM judges the condition as a fuel injection system malfunction and lights up the MIL (2 trip detec-

" tion logic).
Density of oxygen in exhaust gas
Front heated oxygen sensors (Mixture ratio feedback signai) > ECM * Injectors
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO172 ® Fuel injection system does not operate properly. ® Front heated oxygen sensor
o114 ® The amount of mixture ratio compensation is too large. (The |® Injectors

mixture ratio is too rich.)

® Exhaust gas leaks
® Incorrect fuel pressure
® Mass air flow sensor

SELF-LEARN 100%
CONTROL

=== MONITOR == =

CMPS-RPM (REF) . Orpm
GOOLAN TEMP/S 93°C
FR 02 SENSOR 0.00V
A/F ALFHA 100%

H ACTIVETEST H |:|

CLEAR

AEC554

¥r MONITOR Y& NG FAIL I:I
CMPS+RPM(REF} 700rpm

RECORD

SEF190P

404

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.

® "

2)
3)

4)

5)
6)

7)

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” and select “"SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CON-
SULT.
Clear the self-learning control coefficient by touching
“CLEAR”.
Select "DATA MONITOR” mode with CONSULT.
Start engine again and let it idle for at least 10 min-
utes.
The 1st trip DTC P0172 should be detected at this
stage, if a malfunction exists.
If it 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-239. If engine
does not start, remove ignition plugs and check for
fouling, etc.

OR

EC-236



TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Rich side)

(Cont’d)
1) Start engine and warm it up to normal operating tem-

////©/< @ perature. . @]
! 2) Turn ignition switch “OFF” and wait at least 5 sec-

]
""-‘? Air cleaner

5 o onds.
3) Disconnect mass air flow sensor harness connector. A
AK Then restart and run engine for at least 3 seconds at
idle speed.

4) Stop engine and reconnect mass air flow sensor har- [ElY]
ness connector.

SEF280V 5) Select “MODE 7" with GST. Make sure 1st trip DTC
P0100 is detected. LG
6) Select “MODE 4” with GST and erase the 1st trip
DTC P0O100.
7) Start engine again and run it for at least 10 minutes
at idle speed.

8) Select “MODE 7" with GST. The 1st trip DTC P0172
should be detected at this stage, if a maifunction
exists.

9) I itis difficult to start engine at step 8, the fuel injec-
tion system has a malunction. CL

10) Crank engine while depressing accelerator pedal.

If 1st trip DTC is detected and engine starts, go to -
“DIAGNOSTIC PROCEDURE”, EC-239. If engine W
does not start, remove ignition plugs and check for

fouling, etc. :
1) Start engine and warm it up to normal operating tem-
perature. FA
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Disconnect mass air flow sensor harness connector.
Then restart engine and run it for at least 3 seconds
at idle speed.

4) Stop engine and reconnect mass air flow sensor har- gg
ness connector.

5) Turn ignition switch “ON”.

6) Perform Diagnostic Test Mode II (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 Il to Diagnostic Test Mode 1.

8) Perform Diagnostic Test Mode 1l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected. BT

9) Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0114 should be detected at this [HA
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. EL

11) Crank engine while depressing accelerator pedal.
if 1st trip DTC is detected and engine starts, go to
“DIAGNOSTIC PROCEDURE”, EC-239. If engine DK
does not start, remove ignition plugs and check for
fouling, etc.

EC-237 405



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich snde)

(Cont’d)

EC-FUEL-01

— : Detectable line for DTC
m——: Non-detectable iine for DTC

IGNITION SWITGH
ONor START
FUSE
p BLOCK
108 1on |(B)  |Refer to "EL-POWER".
S
(B3 T
BR BR/Y
| -
[ X
BR/Y
B/R
A @ 57
FRONT HEATED
OXYGEN
B/R SENSOR
1 [ I 1
I L= ] ay Gy
OR W r‘—l ,—'—'
@ — .—.ﬁ L [T] 71 e
| | i S CONNECTOR-1
W W W W i i
[l =1 [ ] ! | TR 5P|
INJECTOR INJECTOR INJECTOR INJECTOR | ;
NO. 1 % NO. 2 % NO. 3 % NO. 4 P "‘. B
-t
1 i 6 i
w/B Y/B G/B LB
i/ CO N - [ s
RB F21 Y/B G/B ! oR w
[ficz]l [i07] f0a]l [roa]l [[E)  [Es)l EOM (ECCS
INJ# INJ#2 INJ#3 INJ##4 O2HL  O2SF CONTREY ®
MODULE) - |
() B B
/4 L
Fi8 FiZ
Refer to last page (Foldout page).
1]2]3]4 [¢ 5675@ 112 [0 3 M (wad)
9 ol ia[ia] 15[ el i7 [1s [18le0] 4]s]s]7 18l w F25
:'"“""'“‘“““"‘“‘““"““‘“‘“‘“"“u
|
| [NENBN[EPNENENINI u74)  [IKJKIEI T fekaKfeK]7id] (u77) !
1
1 BNINJaNjnl Nl aNpieN] Gy priskhodiklqihafiok e sr |
|
e e e e 2
@ EHPPY o ® & &
1 2 3 \slel7ls/ B
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK FOR EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for
an exhaust air leak before the three way
catalyst.

NG

SEFQ99P

Front heated oxygen
sensor harness connector

2 A

OK

E v

Repair or replace.

SEF089P

- M€

S DISCONNECT
1]
@& 4 €
1

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness conneactor.

3. Check harness continuity between ECM
terminal and terminal @
Continuity shouid exist.

4. Check hamess 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

[ ecm o CONNECTOR|

46

[Q]

adR

[Q]

faels)

OK

A

h

Repair open circult or short
to ground or short to power
in harness or connectors.

SEF0738

CHECK FUEL PRESSURE.
1. Release fuel pressure to zeroc.
Refer to EC-34.
2. Install fuel pressure gauge and check
fuel pressure,
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 235 kPa
(2.4 kgfcm?, 34 psi)
When fuel pressure regutator valve
vacuum hose is disconnected.
Approximately 294 kPa
{3.0 kg/cm?, 43 psi)

NG

lOK

Check the following.

@ Fuel pump and circuit
Refer 1o EC-475.

® Fuel pressure regulator
Refer to EC-34.

If NG, repair or replace.

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW" in
“DATA MONITOR™ mode with
CONSULT. .
2.5 - 5.0 g'm/sec: at idling
7.1 - 12.5 gom/sec: at 2,500 rpm

NG

OR
Check “MASS AIR FLOW” in
MODE 1 with GST.
2.5 - 5.0 grm/sec: at idling
7.1 - 12.5 g'm/sec: at 2,500 rpm
CR

@

Check voltage between ECM ter-
minal @) and ground.

1.3 -1.7V: at idling

1.8 - 2.4V: at 2,500 rpm

NO
JOOLS

¥ OK

®

{Go to next page.)

EC-239

Check connectors for
rusted terminals or lcose
connections in the mass air
flow sensor circuit or enging
grounds.

Refer to EC-118.

BOA

EM

LG

FE

CL

b

FA

B

ST

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0172

*** POWER BALANCE ***

= = = MONITOR
CMPS-RPM(REF}
MAS AIR/FL SEN
IACV-AAC/V

737rpm
0.98v
41%

B ACTIVE TEST B D

' [EN/EREN
L e JE if

RESET

Suitable tool

MEC703B

408

Fuel Injection System Function (Rich side)

(Cont’d)

CHECK FUNCTION OF INJECTORS.
1. Install all parts removed.
2. Start engine.
3. Perform “POWER BALANCE” in
: “ACTIVE TEST” mode with
CONSULT.
4. Make sure that each circuit pro-

speed drop.
OR

NG

h 4

Listen to each injector operating
sound.

Clicking noise should be
heard.

duces a momentary engine
® °

OK

h A

Remove injector assembly.

Refer to EG-34.

Keep fuel hose and all injectors connected
to injector gallery.

A

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

Y

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-469.
Repair harness or connec-
tors.

1. Disconnect all injector harness connhec-
tors. _

2. Disconnect all ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

Drips

Does not drip.
r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

¥

INSPECTION END

EC-240

Replace the injectors from

| which fuet is dripping.

Always replace C-ring with
new one.




TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor

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 retums to the ECM as MA
( the fuel temperature input. The sensor uses a thermistor which
is sensitive 1o the change in temperature. The electrical resis-
R tance of the thermistor decreases as temperature increases. gy
SEF463T
R LG
o0r <Reference data>
8F Fluid temperature Voltage* Resistance
6 o, a
g 4F Acceptabie cep v ke
s 2t 20 (68) a5 23-27
g Wi 50 (122) 22 0.79 - 0.90 FE
& O4r *: These data are reference values and are measured between ECM terminal
o2t &3 (Tank fuel temperature sensor) and engine ground.
0 e 20 40 B0 80 100 GL
(-4) (32) (&8) (104)(13,8) (17:5)(212)
Temperature °C {°F) SEF012P
MIT
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Maifunction is detected when ... Ch?Ck Items AT
No. {Possible Causes)
PO180 ® 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.) FA
with the voltage signals from engine coalant tempera- | ® Tank fuel temperature sensor
ture sensor and intake air temperature sensor.
DIAGNOSTIC TROUBLE CODE CONFIRMATION BiR
% MONITCR 3¢ NO FAIL PROCEDURE
CQOLAN TEMP/S 30°C .
NOTE: ST

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- pgg
ducting the next test.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT. BY

RECORD | 3) Wait at least 10 seconds.
SEF002P It tst trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-244. HA

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 EL
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-244,

EC-241
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410

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.
If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-244.
If the result is OK, go to following step.

3) Select “MODE 1” with GST and check for the engine
coolant temperature.
If the temperature is less than 60°C (140°F), the
result will be OK.
If the temperature is above 90°C (194°F), go to the
following step.

4) Cool engine down until the engine coolant tempera-
ture is less than 60°C (140°F).

5) Wait at least 10 seconds.

6) Select “MODE 77 with GST.

7) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”", EC-244. '

OR
@ 1) Tu(rjn 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 (Seli-diagnostic
results)” with ECM.
If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-244.
If the result is OK, go to following step.

4) Check voltage between ECM terminal &) (Engine
coolant temperature sensor) and engine ground.
If the voltage is more than 1.88V, the resuit wili be
OK.
If the voltage is less than 1.88V, go to the following
step.

5) Cool engine down until the voltage becomes more
than 1.88V.

6) Wait at least 10 seconds.

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

8) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

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

PROCEDURE”, EC-244.

EC-242
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Tank Fuel Temperature Sensor (Cont’d)

@l
FUEL TANK
GAUGE UNIT Gl
{TANK FUEL
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1 2
= L= EM
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mmmm : Detectable line for DTC
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Under rear
seat cushion

SEF462T

|

ks
15.

DISCONNECT

Gy

1

SEF476T|

&
TS.

& ®

R

Y

SEF477T

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

CHECK COMPONENT

Y

(Tank fuel temperature sensor).
Refer to “COMPONENT INSPECTION”
below.

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

A 4

INSPECTION END

DISCONNECT

Tark fugl temperature
sensor conneclor

21
\4[3/

[Q]

SEF3797

412

COMPONENT INSPECTION
Tank fuel temperature sensor

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". "| ® Harness connectors
2. Disconnect tank fuel temperature sen- (@3, @D, 39, @9
sor harness connector. ® Harness for open or
3. Turn igniticn switch “ON”, short between ECM and
4, Check voliage between terminal @ tank fuel temperature
and ground with CONSULT or tester. sensor
Voltage: Approximately 5V If NG, repair harness or
oK connector.
a v
CHECK GROUND CIRCUIT. NG | Repair open circuit or short
1. Turn ignitton switch “OFF". "] to ground or short to power
2. Check harness continuity between ter- in harness or connectors.
minal @ and body ground.
Continulty should exist.
If OK, check hamess for short to
ground and short to power.
OK
v
NG

Repiace tank fuel tempera-
ture sensor.

Check resistance by heating with hot water or heat gun as

shown in the figure.

Temperature °C (°F)

Resistance k{}

20 (68)

23-27

50 (122)

0.79 - 0.90

f NG, replace tank fuel temperature sensor.

EC-244




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 sensor (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 will 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.
Dlaggc;j::;;c.)uble Malfunction is detected when ... (PS;;;I: Itc?gze)
® {mproper spark plu
P0300 (0701) ® Multiple cylinders misfire. ®in SF:IffiF;i o mi o mp?r egsion
® |ncorrect fuel pressure
P0301 (0608} ® No. 1 cylinder misfires. ® EGR valve
® The injector circuit is open or shorted
P0302 (0607) ® No. 2 cylinder misfires. : ::i;;:':" ok
® The ignition secondary circuit is open or shorted
PO303 (0608) ® No. 3 cylinder misfires. ® Lack of fuel
#® Drive piate/Flywheel
. L @ Front heated oxygen sensor
P0304 (0605) | ® No. 4 cylinder misfires. @ Incorrect distributor rotor

EC-245
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

A MONITOR % NOFAIL ]
CMPS'RPM(REF)  1500rpm

RECORD

SEF330U

414

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 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) Tum ignition switch “ON”, and select “DATA MONI-
TOR” 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-247.
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.
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-247.
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 drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
4) Tumn 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-247.

EC-246



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK FCR INTAKE AIR LEAK.
Start engine and run it at idle speed. Lis-
ten for the sound of the intake air leak.

NG

SECS547A

B ACTIVE TEST B D

¥ ¥ k POWER BALANCE % % %
= ==MONTOR ===

CMPSsRPM (REF) ~ 825rpm
MAS AIR/FL SE 153V
IACV-AACHY 26%
L]
’]
L2 [ 8][4 rest
o

SEF564N

OK

r

Y

Discover air leak location
and repair.

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three way catalyst and muffler for
dents.

NG

OK

v

Repair or replace it.

CHECK EGR FUNCTION.

Perform DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE for EGR
Function.

Refer to EC-374.

NG

Y

/é
/ / ’W SEF565N
) -

At idle

OK

B v

Repair EGR system.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.

2. lIs there any cylinder which
does not produce a momentary
engine speed drop?

CR

No

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

Yes

A 4

Y

Go to [A on next page.

CHECK INJECTOR.
Does each injector make an gperating
sound at idle?

No

Yes

E v

Check injector(s) and cir-

cuit(s). Refer to EC-469.

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a suit-
able ground and crank engine.

4, Check for spark.

f‘.‘r
- 3 Suitable toal
PR
/1 Cliek
C"‘oﬁ—
MEC703B
Ignition wire
N
- Spark plug

SEF282G

NG

OK

v
(Go to next page.)

EC-247

¥

CHECK COMPONENT
(Ignition wires).

Refer to “COMPONENT
INSPECTION”, EC-249.

OK NG

h 4

Replace.

v

Check distributor rotor
head for incorrect parts.
Check ignition coil, power
transistor and their circuils.
Refer to EC-351.

RAl&

ElY

LG
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T
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F 5
~ r%e guge 7N L,
4@)/‘ ?%\%‘ //~ '
QN7 <
_ PPN
Pl
e SEF574N
416

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

: NG -
CHECK SPARK PLUGS. »| Bepair or replace spark
Remaove the spark plugs and check for plug(s) with standard type
fouling, etc. one(s).
For spark plug type, refer
OK to “ENGINE MAINTE-
NANCE” in MA section.
- G
CHECK COMPRESSION PRESSURE. N »| Check pistons, piston
Refer to EM section. rings, valves, valve seats
® Check compression pressure. and cylinder head gaskets.
Standard:
kPa (kg/em?, psi)/300 rpm
1,226 {12.5, 178)
Minimum:
kPa (kg/cm?, psi)/300 rpm
1,030 (10.5, 149)
Difference between each cylinder:
kPa (kg/cm?, psi)}/300 rpm
98 (1.0, 14)
OK
\
CHECK FUEL PRESSURE. NG.; Check the following.
1. Release fuel pressure to zero. Refer to ® Fuel pump and circuit
EC-34. Refer to EC-475.
2. Install fuel pressure gauge and check @ Fuel pressure regulator
fuel pressure. Refer to EC-34.
At idle: ® Fuel lines
Approx. 235 kPa Refer to “ENGINE
(2.4 kgicm?, 34 psi) MAINTENANCE” in MA
section.
CK ® Fuel filter for clogging
If NG, repair or replace.
. NG
CHECK IGNITION TIMING. 5| Adjust ignition timing.
Perform “Basic Inspection”, EC-82.
J’ 0K
CHECK COMPONENT NG.; Replace front heated oxy-
(Front heated oxygen sensor). gen sensor.
Refer 10 “COMPONENT INSPECTION",
EC-174.
; oK
NG

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW" in
"DATA MONITOR” mode with
CONSULT.
2.5 - 5.0 gmi/sec: at idling
7.1 - 12.5 g'-m/sec: at 2,500 rpm
OR

¥

Check “MASS AIR FLOW” in
MODE 1 with GST.

2.5 - 5.0 g-m/sec: at idling

7.1 - 12,5 g-m/sec: at 2,500 rpm

@

OR
Check voltage between ECM ter-
minal and ground.

1.3 - 1.7V: at idiing
1.8 - 2.4V: at 2,500 rpm

vOK

(Go to next page.)

EC-248

Check connectors for
rusted terminals or loose
connections in the mass
air flow sensor circuit or
engine grounds.

Refer to EC-112.

It NG, repair or replace it.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylmder
Misfire (Cont’d)

® -
&

CHECK SYMPTOM MATRIX CHART. NG‘ Repair or replace.

Check items on the rough idle symptom in .
“Symptom Matrix Chart”, EC-89. BA

OK

v

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 LS
to EC-52.

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

J FE
INSPECTION END
GL
T
COMPONENT INSPECTION
Ignition wires AT
1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap ter- 5
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

o2

SEF174P,

ignition wire to distributor cap connection. Clean connection gz
or replace the ignition wire with a new one.

ST

RS

EC-249 ar
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b

/
L~ 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 sighal 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 trip detection logic.

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

TER-
WIRE DATA
MILF\(IfL COLOR ITEM CONDITION (DG voltage)
[Engine is running. |
54 w Knock sensor 2.0- 3.0V
ldle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Check tems
No. {Possible Cause)
P0O325 ® 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
n DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR ¥ NO FAIL PROCEDURE
CMPSsRPM(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:
[ RECORD ] Before performing the following procedure, confirm that
e DAttery voltage is more than 10V at idle.

418

@ 1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle

speed.
3) f DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-253.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
= speed.
2) Select "MODE 3” with GST.
3) If DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-253.
EC-250



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)
OR
1) Start engine and run it for at ieast 5 seconds at idle
speed. @l
2) Tum ignition switch “OFF”, wait at least 5 seconds
and then turn “ON™.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic MA
results) with ECM.
4) f DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-253. EM
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Knock Sensor (KS) (Cont’d)

FE%%S mmmm : Detectable line for DTG
hCnglg'le\_%_ smmmm : Non-detectable line for DTG

KNK

| 54 | JOINT

LI—I CONNECTOR-1

w

-~ =
1@ 11 le- B
| ) =
I 1
I 1
I 1
i 1
1 1
1 1
1 |
1 1
1 !
! ]
1 1
W
L’h —. I

I -
1 |
1 |
| 1
| 1
1 1
| 1
1 1
| t
| 1
1 1
1 |
| !
[
R
W
Izl o
I_I KNOCK
SENSOR
J_ B B
= -4 -4
(GD) Ei2
Refer to last page (Foldout page).
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Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A

\N\
intake manifold collector
\‘\E i d
N ngine groun
S5
IR

Loosen and retighten engine ground
SCrews.

b dh. _‘:-u—.,

h 4

Then reconnect harness connectors.

OK

sere7ov| | CHECK INPUT SIGNAL CIRCUIT-1. NG_ Check the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors
Under the vehicle view 2. Disconnect ECM hamess connector €D, @D
and knock sensor harness connector. @ Harness for open or
3. Check harness continuity between ter- short between knock
minal and ECM terminal @ sensor and ECM
Continuity should exist. i 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 hamess or con-
nectors.
harness connector: v OK
] CHECK COMPONENT NG,_ Replace knock sensor.
-~ Drive shaft (Knock sensor). "
MEF43sra| | Refer to “COMPONENT INSPECTION",
EC-254.
DISCONNECT DISCONNEGT OK
H.S. Eéj] T.8. Eé} X
CHECK SHIELD CIRCUIT NG,_ DETECT MALFUNCTION-
[_Ecm _[elconnector] {i[2p 1. Reconnect harness connectors discon- | ING PART.
5 nected. Check the following.
2. Disconnect harness connectors (€21, ® Hamess conneclors
3. Check harness continuity between ter- @ Joint connector-1 (Refer
Ty, minal and engine ground. to “HARNESS LAYOUT”
((E@" . Continuity should exist. in EL section.)
Y If OK, check harness for short to @ Hamess for open or
AEC718 ground and short to power. short between hamess

connector (2D and
engine ground
If NG, repair open circuit
or short to ground or
short fo power in har-
ness or connectors.

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

y

INSPECTION END

EC-253
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TROUBLE DIAGNOSIS FOR DTC P0325

DISCOMNEET (=
€ 2
@

J’_J,

&2

AEC719

422

Knock Sensor (KS) (Cont’d)
COMPONENT INSPECTION

Knock sensor .

e Use an chmmeter which can measure more than 10 M.

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal & and ground.
Resistance: 500 - 620 k() [at 25°C (77°F)]

CAUTION:
Discard any knock sensors that have been dropped or

physically damaged. Use only new ones.

EC-254
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Z Coil
Permanent magnet

SEF956N

‘6’
J
W ”\

Q

Crankshaft posmon
sensor (OBD)i
harness connector

SEF957N

Crankshaft Position Sensor (CKPS) (OBD)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located 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 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 magnetlc 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

15 used only for the on board diagnosis.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 0.03V
V)——
|Engine is running.f {(Warm-up condition) 2l
L ldle speed O
SEFe43U
53 W Crankshaft position sensor Approximately 0.03V

(OBD)

|§19ine is running. |

Engine speed is 2,000 rpm.

SEF644U

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check items
TrOUb[\I]i Code Malfunction is detected when ... (Possible Cause)
P0335 ® The proper pulse signal from the crankshaft positton |® Harness or connectors

o802

sensor ({OBD} is not sent to ECM while the engine is
running at the specified engine speed.

(The crankshaft position sensor (OBD) circuit is
open.)
® Crankshaft position sensor (OBD)

EC-255
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TROUBLE DIAGNOSIS FOR DTC P0335
Crankshaft Position Sensor (CKPS) (OBD)

¢ MONITOR ¢ NO FAl D (cont,d)
ONITO Al DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS-RPM(REF)  700rpm 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” and select “DATA MONI-
l RECORD S—JHQOP TOR” mode with CONSULT.
2) Start engine and run it for at least 10 seconds at idle
speed.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-258.
OR
@ 1) Start engine and run it for at least 10 seconds at idle
speed.
2) Select "MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-258.
OR
1) Start engine and run it for at least 10 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-258.

424 EC-256
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Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
EC-CKPS-01 @
CRANKSHAFT
POSITION MIA
SENSOR (OBD)
mmmm : Detectable line for DTC
Ll;—l_l LI%IJ — : NON-detectable line for DTC EM
W B
Bl e wr
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i 1
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Refer to last page (Foldout page).
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Crankshaft posﬁion
sensor (OBD)§
harness connector

SEF957N

T

T
N\
Intake manifold collector
N

Engine ground

[ ecm [ojconnecTon]f

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

1. Turn ignition switch "OFF”.
2. Loosen and retighten engine ground
SCrews.

h 4

CHECK INPUT SIGNAL CIRCUIT.
1. Disconnect crankshaft position sensor
(OBD) and ECM harness connectors.
2. Check continuity between ECM terminal
and terminal (1).
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

OK
B y

Repair cpen circuit or short
to ground or short to power
in harness or connectors.

CHECK GROUND CIRCUIT.

1. Reconnect ECM harness connector.

2. Check hamess continuity between ter-
minal @ and engine ground.
Continuity should exist.
If OK, check hamess for short to
ground and short to power.

NG

oK

A

h 4

Repair open circuit or short
to ground or short to power
in harness or connectors.

53

[Q]

SEF039S8

CHECK COMPONENT
[Crankshaft position sensor (OBD)].
Refer to “COMPONENT INSPECTION”

NG

Y

on next page.
J, OK

Replace crankshaft posi-.
tion sensor (OBD).

==

1(2

’E_ DRSCONNECT
(G

[Q]

U]

SEF0385|

CHECK SHIELD CIRCUIT
1. Turn igniticn switch “OFF”.
2. Remove jeint connector-1.
3. Check the following.
@ Continuity between joint connector-1
terminal and engine ground
® Joint connector-1 (Refer to “HAR-
NESS LAYOUT” in EL section.)
Continuity should exist.
If OK, check harness for short to
power.

NG

h 4

¢0K

426

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

'

INSPECTICON END

EC-258

Repair open circuit, short
to ground or short to power
in harmess or connectors.




TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

AEC844A

- Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

o

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:
166 - 204} [at 25°C (77°F)]
If NG, replace crankshaft position sensor (OBD).

EC-259

G
MA
EM
LG
&
IFl&
cL
T
AT

FA

427



TROUBLE

Rotor .head
Sealed
¥, cover

Rotor screw

‘ Ignition coil
= with power

transistor SEF928V|

180? signal slit for No. 1 cylinder
12 signal slit

180° signal slit

Rotor plate

SEF853B

DIAGNOSIS FOR DTC P0340

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 converted 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.

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

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DG voltage)
NO.
0.1-04V
|Engine is running.| (Warm-up condition)
40 L
Idie speed
Camshaft position sensor
(Reference signal)
T
_ _ 10,0 L
" L |Eng:ne is running. R T
L Engine speed is 2,000 rpm. 0 ”f ] - l I - ﬂ
O e
" SEF200T

428
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TROUBLE DIAGNOSIS FOR DTC P0340 _
Camshaft Position Sensor (CMPS) (Cont’d)

TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR {DC voltage) @l
Approximately 2.5V
(V) ool Mﬁ
'Engine is running.| (Warm-up condition} 150 B
Idle speed 0] =
4 B/W Camshaft position sensor " sEF15T L&
45 B/wW {Position signal) Approximately 2.3 - 2.5V
V)
LEngme is runnmg.| 51
Engine speed is 2,000 rpm. o U
SEF196T GL
56 W/R
Power supply for ECM |Ignition switch "ON”| BATTERY VOLTAGE
61 W/R (11 - 14V}
T
ON BOARD DIAGNOSIS LOGIC
Diagnostic AT
I Check ltems
TroulT\I‘i .Code Malfunction is detected when .... (Possible Cause)
P0340 A) Either 1° or 180° signal is not sent to ECM for the '|® Harness or connectors FA
101 first few seconds during engine cranking. {The camshaft position sensor circuit is open or
........................................................................................... shorted.)
. . . ® Camshalft position sensor =
B) Either 1° or 180° signal is not sent to ECM often ® Starter motor (Refer to EL section.) RA
enough while the engine speed is higher than the ® Starting system circuit (Refer to EL section.)
specified engine speed. ® Doad {Weak) battery
C) The relation between 1° and 180° signal is not in the
normal range during the specified engine speed.
§T

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Perform “Procedure for malfunction A" first. If DTC cannot
" be confirmed, perform “Procedure for malfunction B and

c”.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni- o
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

TESTING CONDITION: EL
Before performing the following procedure, confirm that
battery voltage is more than 10.5V at idle.

S

o0

BT

EC-261 429



TROUBLE DIAGNOSIS FOR DTC P0340

Camshatft Position Sensor (CMPS) (Cont’d)

Procedure for malfunction A

% MONITOR % NO FAn"' 1) Turn ignition switch “ON”.

COOLANTEMP/S  30°C 2) Select “DATA MONITOR” mode with CONSULT.

3) Crank engine for at least 2 seconds.

4) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-264.

OR

) 1) Crank engine for at least 2 seconds.

2) Select “MODE 7" with GST.

RECORD | 3) It 1st trip DTC is detected, go to “DIAGNOSTIC
SEFO02P PROCEDURE”, EC-264. :
OR

1) Crank engine for at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode IF’ (Self-diagnostic
results) with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-264.

Procedure for malfunction B and C
1) Turn ignition switch "ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 2 seconds at idle

speed.
©4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-264.

¥ MONITOR 7 No FALL [J
CMPS'RPM(REF)  700rom

OR
& 1) Start engine and run it for at ieast 2 seconds at idle
RECORD ] speed.
SEF190P 2) Select “MODE 7” with GST.

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

PROCEDURE”", EC-264.
' OR
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 1I” (Seif-diagnostic
results) with ECM.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-264.

430 EC-262



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

EC-CMPS-01
BATTERY
I Reter to “EL-POWER". m : Detectable line for DTC
g —  Non-detectable line for DTC
4
e @B
E101
WiL o
= — EC-MAIN
=1 @ /AW =2
el
|
.ﬂ
|
WL WL
= WR
o =
ﬂ X DISTRIBUTOR
(CAMSHAFT
Q POSITION SENSCR)
Lz L]
WG WiR [EXNERIRE]
L BwW P
o I W
|‘"‘ -—
I I
I '
' l
i
® I I
| | i
I I JOINT
® i I CONNECTOR-1
| #
--fe B ®
—— —
.
WG WR WA L L BW BW
IC1 5] [l o]l =01 [ [
SSOFF vB VB REF REF POS POS Eg%,(ggfs
®
MODULE)
E=D J
B B
= £+
F18
Refer tc last page (Foldout page).
CDRGED
D : S =
112]3]a 567 [8](W3a F14
9 [1oli1]12]13]14]15]18l17]18 ((12fs]4fsTe) GY Bl
101[1028103| |104|105]108
107[1cef109] f110l111[112

113

114

115] j116[117[118|

AECA59A

EC-263
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EM
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FE
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BT
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BT
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)
nistﬁauﬁ,r\ DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

.
Gamshaft
position sensor i

Conr

h t

CTNesS GonTEEIO" | | CHECK STARTING SYSTEM. No I Check starting system.
Does the engine turn over? (Refer to EL section.}
{Does the starter motor operate?)

h 4

.,W =
%

1. Turn ignition switch "OFF”.
AECE85| | 2. Loosen and retighten engine ground

— S SCrews.

e 7
Intake manifold collector
j \-‘_\\Eﬁgine ground CHECK POWER SUPPLY. NG= Check the following.

’ A 1. Disconnect camshaft position sensor ® Harness for open or
x ~ = harness connector. short between camshatft
~ b = 2. Tumn ignition switch “ON”. position sensor and

- \ 3. Check voitage between terminal @ ECCS relay
g A - and ground with CONSULT or tester. ® Harness for open or
-5:""‘-""-\:\ Voltage: Battery voltage short between camshaft
25 \&& position sensor and
o Y= 0K ECM
* If NG, repair open circuit or
SEF279V short to ground or short to
power in hamess or con-
nectors.
E DISCONNECT E v
. Eé} @l@) @ CHECK INPUT SIGNAL CIRCUIT. NG_ Repair open circuit or short
] 1. Turn ignition switch “OFF”. to ground or short to power
AERLEE 2. Disconnect ECM harness connector. in hamess or connectors.
3. Check hamess continuity between sen-

sor terminal @ and ECM terminals

, sansor terminal @ and ECM

terminals , .

& & Continuity should exist.

= If OK, check harness for short to
SEFQ40S ground and short to power.

h 4

RISCONNECT BED DISCOMNECT
CHECK GROUND CIRCUIT. NG Repair open circuit or short
HS T8.

szl 1. Turn ignition switch “OFF”. to ground or short to power
[ EoMoJconnecton]| (re) (] [3]4]5]e) 2. Disconnect camshaft position sensor in hamess or connectors.

E lOK
|

harness connector.
3. Check harness continuity between sen-

sor terminal and engine ground.
Continuity should exist.
If OK, check harness for short to

40,44 41,45
Nt e PN AL

W

ground and short to power,

Gk
J iy : J' OK
AEC322A NG -
CHECK COMPONENT » Aeplace camshait position
(Camshaft position sensor). sensor.
Refer to “COMPONENT INSPECTION",

EC-266,

Eﬁ? @@ vOK
41518

- ®
SIEHE O {Go to next page.)

=N

SEF0465|

492 EC-264




TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

7

CHECK SHIELD CIRCUIT
1. Turn ignition switch “OFF”.
2. Remove joint connector-1.
3. Check the following.
® Continuity between joint connector-1
terminal (29 and engine ground.
® Joint connector-1 (Refer to “HAR-
NESS LAYOUT” in EL section.)
Continuity should exist.
If OK, check harness for short to

NG

h 4

power.
J' oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-1086,

'

INSPECTION END

EC-265

Repair open circuit, short
to ground or short to power
in harmess or connectors.

FE
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TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS) (Cont’d)

ﬁs:c)r] @@ COMPONENT -".\ISPECTION
- Camshaft position sensor
|L_EcM __[ofconnecTor|| 1. Start engine and warm it up to normal operating tempera-
40 M ture.
2. Check voltage between ECM terminals @@, @) and engine
ground.
D O . .
! Terminal @ (or @) and engine ground
= Condition ldie 2,000 rpm
SEF520U Voltage 0.1- 04V 0.1- 0.4V
M v
0o 1] DT A T R
B pmrorr g 5
Pulse signal 0 ﬂ I 0
m‘;‘
SEF199T SEF200T

Terminal @) {or @) and engine ground

Condition ldle 2,000 rpm
Voltage Approximately 2.5V Approximately 2.4V
M v
0.0 10
. 01..
Pulse signal
SEF195T SEF198T
If NG, replace distributor assembily with camshaft position
Sensor.
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Amount of intake air

Ignition switch Start signal

Mass air flow sensor N
_ EGRC-
Engine caolant temperature sensor Engine coolant temperature . ECM »| solenoid
- 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-

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature .
Mass air flow sensor malfunction

ing conditions, current through the solenoid valve
is cut. This causes the vacuum to be discharged
into the atmosphere. The EGR valve remains
closed.

EGRC-soiencid valve

EGR and vacuum

=y
Iil l—Ignition switch {power supply)
e~ ECM

—=ECM

EGRC-BPT
valve

Collector Throttle
baody

SEF317U

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.

SEF783K

EC-267

RA
EM
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FE
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TROUBLE DIAGNOSIS FOR DTC P0400

To EGR

valve
Vacuum .'

signal

To intake
air flow

SEF318U

EGR temperature

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. 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 intake manifold collector to the
EGR valve.

ON BOARD DIAGNOSIS LOGIC

If the absence of EGR flow is detected by EGR temperature
sensor under the condition that calls for EGR, a low-flow mal-

sensor or unde
function is diagnosed.
EGR
temperature
ECM
SEFQ73P
Diagnostic Trouble . Check liems
Cods No. Malfunction is detected when ... (Possible Cause)
P0400 ® No EGR flow is detected under condition that calls | ® EGR valve stuck closed
0302 for EGR. ® EGRC-BPT valve

® Vacuum hose

® EGRC-solenocid valve

® EGR passage

@ EGR temperature sensor
® Exhaust gas leaks

436
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

B orsvoEm roiol [ PIAGNOSTIC TROUBLE CODE CONFIRMATION
QUT OF CONDITION PROCEDURE
CAUTION: @l
z=====zzzz MONITOR =====zzzz== Always drive vehicle at a safe speed.

CMPS-RPM(REF) 2175rpm NOTE:

THRTL POS SEN 1.08Y .

BIFUEL SGHOL 3.6msec e I|f “DIAGNOSTIC TROUBLE CODE CONFIRMATION WA
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test. B

Loy © P0400 will not be displayed at “SELF-DIAG RESULTS”
mode with CONSULT even though DTC work support Le
test resuit is “NG”’.

W EGh svsTEm Pos00 [ ] TESTING CONDITION:
For best results, perform test at a temperature above 5°C
sz======== MCONITOR =zzzzzxz==: (41°F).

?ﬁgﬁ%@gg‘;ﬁ ggﬁ;pm 1) Turn ignition switch “ON”.

B/FUEL SCHDL 5 msec 2) Check “COOLAN TEMP/S” in “DATA MONITOR” F&

mode with CONSULT.

Confirm COOLAN TEMP/S value is within the range
listed below. CL
COOLAN TEMP/S: Less than 40°C (104°F)

SEFIBV If the value is out of range, park the vehicle in a cool ..

place and allow the engine temperature to stabilize.
M EGRSYSTEM Po4c0 Bl [ ] Do not attempt to lower the coolant temperature with
a fan or means other than ambient air. Doing so may -
COMPLETED produce an inaccurate diagnostic result.
3) Start engine and let it idle monitoring “COOLAN
TEMP/S” value. When the “COOLAN TEMP/S” value
reaches 70°C (158°F), immediately go to the next
step.
4) Select “EGR SYSTEM P0400” of “EGR SYSTEM” in  ga
SELF-DIAG RESULTS 1 “DTC WORK SUPPORT” mode with CONSULT.
SEF785U 5) Touch “START”.

6) Accelerate vehicle to a speed of 40 km/h (25 MPH) B

once and then stop vehicle with engine running.
If “COMPLETED” appears on CONSULT screen, go
to step 9). ST
If “COMPLETED” does not appear on CONSULT
screen, go to the following step.
7) Check the output voltage of “THRTL POS SEN” (at RS
closed throttle position) and note it.
8) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain BT
the conditions until “TESTING” changes to “COM-
PLETED”. (It will take approximately 40 seconds or
more.)}
CMPS-RPM (REF): 1,800 - 2,800 rpm (A/T)
1,600 - 2,800 rpm (M/T)
Vehicle speed: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.0 - 3.5 msec (A/T)
1.8 - 3.0 msec (M/T)
THRTL POS SEN: X - (X + 0.87) V
X = Voltage value measured at
step 7)
Selector lever: Suitable position
if “TESTING” is not displayed after 5 minutes, retry
from step 2).

EC-269

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0400

View with engine hood removed

AN
Intake manifold
co!lector ]

EGR temperature sensor
harness connector &0 ™

Rt

" Vehicl
gfrgnltc °
R

SEF283V|

AE QD

0| CONNECTOR”

§2
ﬂ
D &

SEF391R
ﬁ
| e

-
mscurmm i

AECB404| .

EGR Function (Close) (Cont’d)
9) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. if "NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-272.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. 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 EGR valve lifting when rewvving engine
from idie to 3,000 rpm under no load.

EGR valve should lift up and down without stick-
ing.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-272.

3) Check voltage between ECM terminal @ and engine
ground at idle speed.

Less than 4.5V should exist.

4) Turn ignition switch "OFF”.

5) Disconnect EGR temperature sensor harness con-
nector.

6) Check harness continuity between EGR temperature
sensor harness connector terminal (1) and engine
ground.

Continuity should exist.

7) Perform “COMPONENT INSPECTION”, “EGR tem-

perature sensor’. Refer to EC-275.

" Overall function check

\\\\\ \\\\\II“’H.U/J

3

X¥1000 +/ min

Check the EGR valve
litting when rewvving
engine frem 2,000 rpm
up to 4,000 rpm.

SEF642Q

438
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)
EC-EGRC1-01

IGNITION SWITCH G
ON or START
FUSE |Referto “EL-POWER". mmmm : Detectable line for DTC
BLOCK = (on-detectable ling for DTC [MM’!\
10A (WB) ]
= CAD - with AT
|LEK 1Y EM
BR
LG
BR
BR
| 4 |
E213 EE
BR
EGA
AAAL TEMPERATURE
e SENSOR
F1i : Gl
o ] i
Iml R/B B
EGRC- MT
SOLENOID
VALVE
] -
Vare
I—I—IP o A BB—'— AT
I FA
P $
2
G B
T RA
l BR
p R/B B B
[[Foal [E=1l [Eal [E3l oM -
ECM (ECCS
EGR EGRTS GND-A | ESVHESE SENS | (TRANSMISSION
MODULE) GND  [CONTROL
MODULE)
aS
Refer o last page (Foldout page). BT
[=)
1127374 s[e]7]8](wa3 23] & T4[s]6]@uem
9 [1o[11]12[1a[14|15[1&li 7]t8]i8]20) “w 718 ] 9lsol1]12[13]14]15] 18] W
HA
TRIK [ = [eK[EKIERITK] () €219 @
B fox]iod i aqaiskiex] BR @ ) l2lal4ls) a5y o
| W H.S. : EL
101]102(103| {104{105]106
107[108]108] [110fr11]112 )4
113]114]115] [11el117}118
AEGC460A
439
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for
leaks.

NG

SEF08SP

Vacuum hose connected~//.
to EGR valve | MEF436F]

OK

B
h 4

h 4

Repair or replace exhaust
system.

B ACTIVETEST I

EGRC SOLV
(EGR)

732rpm

__________ MONITOR
GMPS*RPM (REF)

Y (ON/OFF][ OFF |

SEF318U

==
R Improper connection

CHECK VACUUM SOURCE TO EGR

VALVE.

1. Start engine and warm it up to normafl
operating temperature.

3. Check for vacuum existence.
Vacuum should not exist at idle.
4. Check for vacuum existence
when revving from 2,000 to
3.000 rpm with the following
method.
® Select “EGRC SOLENQOID
VALVE" in “ACTIVE TEST”
mode with CONSULT and tumn
the solenoid valve “ON”.
Vacuum should exist when rev-
ving engine.
OR

OK

hd

2. Disconnect vacuum hose to EGR valve.

4. Stop engine.

5. Start engine and check for
vacuum existence when revving
from 2,000 to 3,000 rpm.

Vacuum should exist when rev-

ving engine.

@&

SEF108L

440

NG

Y

CHECK COMPONENT
(EGR valve).

Refer to “COMPONENT
INSPECTION”, EC-379.

NG

r

Replace EGR valve.

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection.

NG

lOK
®

(Go to next page.)

EC-272

Repair or replace vacuum
hose.




TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

D]
B ecRC soLv CIRCUIT R ?
DOES THE SOLENOID m @ﬂ
MAKE CHECK COMPONENT NG= Repair or replace EGRC-
VALVE {EGRC-solenoid valve), solenoid valve or repair
= 1. Tum igniticn switch “ON”. circuit.
AN OPERATING SOUND
2. Perform “EGRC SOL/V CIR- A
EVERY 3 SECONDS? CUIT” in “FUNCTION TEST”
mode with CONSULT.
Note: If this function test mode Ef
[ NEXT ” NO Ir YE SJ is not available, use
MEFS57D ACTgI: TEST” mode.
D] 1. Turn ignition switch “ON”. LG
2. Turn EGRC-solenoid valve "ON”
ACTIVE TEST
B AC sTH D and “OFF” in "ACTIVE TEST”
EGRC SOV ON mode with CONSULT and check
(EGR) FLOW operating sound.
w=zzzzz==r MONITOR =z==zzzzz=: T ) 't'OR o "OFF"
. . Turn ignition switc .
CMPS-RPM (REF)  732rpm @ 2. Disconnect ECM haress con- FE
nector.
3. Turn ignition switch “ON".
4. Connect & suitable jumper wire
between ECM terminal CL
m' ON/OFF|| QOFF | and engine ground.
SEF319U 5. Check operating sound of the
solenoid valve when disconnect- MT
[ﬂ = DigCoMHECT ing and reconnecting the jumper
= q wire.
HAE C
lOK Ay
ECM O CONNECTOR NG
103 CHECK COMPONENT »| Replace EGRC-solenoid
] ) (EGRC-solenoid valve). valve.
Suitable jumper Refer to “COMPONENT INSPECTION" FA
wire on the next page.
v RA
CHECK COMPONENT NG._ Replace EGRC-BPT valve.
= seragiy! | (EGRC-BPT vaive).
Refer to "COMPONENT INSPECTION", ) BR
EG-275.
i OK
CHECK COMPONENT NG | Replace EGR temperature ST
(EGR temperature sensor). SENSor.
Refer to “COMPONENT INSPECTION”,
EC-275. ES
iOK
Perform “TROUBLE DIAGNOSIS FOR BT
INTERMITTENT INCIDENT”, EC-106.
! HA
INSPECTION END
EL
1EX
441

EC-273



TROUBLE DIAGNOSIS FOR DTC P0400

EGR valve

MEF137D,

CONNECT

BacTveTesTE [

EGAC SOLV ON

(ECR) FLOW
MONITOR =

CMPS*RPM (REF) Orpm

I [ONOFFIf OFF ]

AECB45A

BATTERY

AEC919

442

EGR Function (Close) (Cont’d)
COMPONENT INSPECTION

EGR valve

¢ 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”

mode.
- Air passage Alr passage
EGRG SOLENOID VALVE continuity continuity
between (&) and (B) | between () and (©
ON Yes No
OFF No Yes
OR
Air passage Air passage
Conditions continuity continuity
between @ and between @ and
12V direct current supply
between terminals GS and Yes No
No supply No Yes

If NG or operation takes more than 1 second, replace EGRC-
solenoid valve.
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

EGR temperature sensor

™ Check resistance change and resistance value.
EGR temperature Voltage Resistance @l
°C (°F) v) (M&2)
0 (32) 4.81 7.9-97 MIA
50 (122) 282 057 -0.70
@ 100 (212) R 0.08 - 0.10
L EWM
If NG, replace EGR temperature sensor.
SEF643Q
LG
10,000
1.000F
g
2 CL
5 100
5
[
& M
10} AT
FA
1 ] [ 1 1 1
o 50 100 150 200
(32) (122)  (212)  (302) (392)
Temperature °C (°F)
SEF526Q
BR

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while ST
applying a pressure above 0.981 kPa (100 mmH,0, 3.94
inH,0) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve. RS

f Apply pressure

SEF083P
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

ECM
Ignition switch v
|
{power supply) Intake
[

Airduct ~” 7 manifold
collector
EGRC-sulenoid valve
Air L
filter
ECM
EGR valve
- EGR
& temperature
sensor
t
Exhaus’ pressure‘ EGRG-BPT
_____ Intake
valve \ W ~~-- manifold
wme—- Exhaust
----- manifoid
AECB27A

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, contrbilfng 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 s Check htems
Cods No. Malfuncticn is detected when ... (Possible Cause)
P0402 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve
0306 ® EGR valve

® | oose or disconnected rubber tube
® Blocked rubber tube

® Camshaft position sensor

® Blocked exhaust system

@ Orifice

® Mass air flow sensor

® EGRC-solenoid valve

444 - EC-276



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’ d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

g/\facuum gauge PROCEDURE
- CAUTION: ¥

Always drive vehicle at a safe speed.

EGR valve NOTE: .
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- YA

DURE” has been previously conducted, always turn igni-

EGRC-BPT tion switch “OFF” and wait at Ieast 5 seconds before con- -

vaive ducting the next test.
sereaod]  TESTING CONDITION:

For best results, perform test at a temperature above 5°C (¢

(41°F).
u %ngfgg:‘éﬁ?g%z. O 1} install vacuum gauge between EGRC-BPT valve and
- EGR valve as shown in the illustration.
zzzzzz=z=z MONITOR ====z====: 2) Start engine and warm it up to normal operating tem-
CMPS-RPM(REF) 2012rpm perature_
gﬁ'FTELLZ%?,E,EN g:gfn‘gec 3) Stop engine and wait at least 5 seconds. FE
4) Tum ignition switch “ON” and select “EGRC-BPT/V
P0402” of “EGR SYSTEM” in “DTC WORK SUP- e
PORT” mode with CONSULT. i
0 20 40 60 80700 5) Start engine and let it idle.
SEF186Y 6) Touch “START”.

7) Check the output voltage of “THRTL POS SEN” (at BT

B EGRC-BPT VLV Po402ll [] closed throttle position) and note it.

8) When the following conditions are met, “TESTING”

will be displayed on the CONSULT screen and the AT
=;=h;;§;;;;(\gg§;T0H P ' bar chart may increase. Maintain the conditions many
THRTL POS SEN oTay times until “COMPLETED” appears. =
B/FUEL SCHDL 2 4msec Selector lever: Suitable position

CMPS-RPM (REF): 1,400 - 2,200 rpm

Vehicle speed: 30 - 100 km/h (19 - 62 MPH) B

B/FUEL SCHDL: 1.3 - 2.0 msec

0 20 40 60 80100
THRTL POS SEN: X - (X + 0.88) V

SEF187TV X = Voltage value measured at
step 6)
B =crRc-BPT VLY Podo2 il [ o The bar chart on CONSULT screen indicates the
status of this test. However, the test may be fin-
COMPLETED ished before the bar chart becomes full scale. ST

¢ If the bar chart indication does not continue to
progress, completely release accelerator pedal pe
once and try to meet the conditions again.
o If “TESTING” does not appear on CONSULT
screen, retry from step 2). BT
| 9) If CONSULT instructs to carry out “OVERALL FUNC-
TION CHECK”, go to next step. If “NG” is displayed,

SELF-DIAG RESULTS

SETe refer to “DIAGNOSTIC PROCEDURE”, EC-279. M4
10) Cpen engine hood.
INC.HEAGSHECI-E?\IF;I\YE\éEE;f. [ 11) Raise engine speed to 2,400 + 400 rpm under no-
AND MAINTAIN BETWEEN load and hold it. Then touch “NEXT” of GONSULT EL
2000 TO 2800 RPM. screen.
TOUCH NEXT.
. v
2000 2400 2800
| NEXT |
SEF034W
445
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TROUBLE DIAGNOSIS FOR DTC P0402

B EGRC-BPT viv Po40zll []
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?

Vel OK |
2362 591 0

[ NO [ YES |

SEFQ35w

Vacuum gauge
L |
1

EGR valve

EGRC-BPT
valve

=]
rr——

SEF930V

446

EGRC-BPT Valve Function (Cont’d)

12) Check vacuum gauge while keeping engine speed at

2,400 + 400 rpm.

Vacuum should be 0 to -150 mmHg (0 to -5.91
inHg).

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-279.
If OK, touch “YES” on the CONSULT screen.

13) Check the rubber tube between intake manifold

collector, EGRC-solenoid valve, EGR valve and
EGRC-BPT valve for cracks, blockages or twists.

If NG, repair or replace.
If OK, touch “YES” on the CONSULT screen.

OR

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.

® 7

5)

6)

Install vacuum gauge between EGRC-BPT valve and
EGR valve as shown in the figure at left.

Lift up vehicle.

Start engine and shift to 1st gear or 1 position.
Check vacuum gauge while keeping engine speed at
2,400 = 400 rpm.

Vacuum should be 0 to -150 mmHg (0 to -5.91
inHg).

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-279.
If OK, go to next step.

Check rubber tube between intake manifold collector,
EGRC-solenoid valve, EGR vailve and EGRC-BPT
valve for misconnection, cracks or blockages. If NG,

repair or replace.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-279.

EC-278



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

hJ

oK

h 4

Repair or replace vacuum
hose.

CHECK EXHAUST SYSTEM.
Check exhaust system for collapse.

NG

Y

Repair or replace exhaust
system.

JOK
r

CHECK ORIFICE.

Check if orifice is installed in vacuum
hose between EGRC-BPT valve and
EGRC-solenoid valve.

NG

OK
¥

¥

Replace vacuum hose.

CHECK COMPONENT

(EGRC-BPT valve).

Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

F

hd

Replace EGRC-BPT vaive.

CHECK COMPONENT

(Camshaft position sensor).

Refer to “COMPONENT INSPECTION”,
EC-266.

NG

OK

Replace camshaft position
sensor.

CHECK COMPONENT

(Mass air flow sensor).

Refer to "COMPONENT INSPECTION”,
EC-121.

NG

OK

A 4

A4

Replace mass air flow sen-
sar.

CHECK COMPONENT

{EGRC-solenoid valve).

Refer to “COMPONENT INSPECTION”,
EC-274.

NG

h 4

OK

v

Replace EGRC-solenoid
vaive.

CHECK COMPONENT

(EGR valve).

Refer to “COMPONENT INSPECTION”,
EC-274.

NG

oK
A d

Perform "TROUBLE DIAGNQOSIS FCR
INTERMITTENT INCIDENT”, EC-106.

A 4

INSPECTION END

EC-279

¥

Replace EGR valve.

&l

A

R

LG

FE

GL

T

AT

FA

)

RS
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TROUBLE DIAGNOSIS FOR DTC P0402
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.

X No pressure
SEF172P

e - EC-280



TROUBLE DIAGNOSIS FOR DTC P0420

ECM l

Front
heated
oxygen
Sensor

Rear
heated

oxygen
sensor

Three Way Catalyst Function

ON BOARD DIAGNOSIS LOGIC

The ECM monitors the switching frequency ratio of front and
rear heated oxygen sensors.

A three way catalyst with high oxygen storage capacity will indi-
cate a low switching frequency of rear heated oxygen sensor. As
oxygen storage capacity decreases, the rear heated oxygen

Thrae way sensor switching frequency will increase.
mp : Exhaust gas catalyst When the frequency ratio of front and rear heated oxygen sen-
serisausl  Sors approaches a specified limit value, the three way catalyst
malfunction is diagnosed.
Diagnostic Trouble - Check ltems
Code No. Malfuncticn is detected when ... (Possible Cause)
Po420 ® Three way catalyst does not operate property. ® Three way catalyst
0702 ¢ Three way catalyst does not have enough oxygen storage ® Exhaust tube
capacity. @ [ntake air leaks
® |njectars
#® |njector leaks
® Spark plug
@& Improper ignition timing
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR v NoFAIL [] PROCEDURE
CMPSsRPM (REF) 2037rpm CAUTION:
FR 02 SEN 0.68V i i
RR 02 SEN 004y Always drive vehicle at a safe speed.
FR 02 MNTR RICH NOTE:
Vo omito e LEAN If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
m DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
| RECORD | g

SEF321U

B sRTsTAaTUS B[]

CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSCR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP

PRINT

SEF215U

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 “MANU TRIG” and “HI SPEED”, then select “FR
02 SENSOR”, “RR 02 SENSOR", “FR 02 MNTR”,
“RR 02 MNTR” in “DATA MONITOR” mode with
CONSULT.

4} Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constantly under no load.

5) Make sure that the switching frequency between
“RICH” and “LEAN" of “RR O2 MNTR” is much less
than that of “FR 02 MNTR” as shown below.
Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching fre-
quency

This ratio should be less than 0.75.

If the ratio is greater than above, the three way cata-
Iyst is not operating 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

EC-281
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)
DIAGNOSES FOR DTC P0133 first. (See EC-181.)
11f the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-283.

If the result is OK, go to following step.

6) Select "AUTO TRIG” in “DATA MONITOR” mode
with CONSULT.

7) 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 (“O/D” ON)

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-283.

8) Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT.

9) Verify that "CATALYST" is “CMPLT”.

If not “CMPLT”, repeat the test from step 6).

OR
OVERALL FUNCTION CHECK

CONNECT 3 [ Sy,
H.S. B @m Use this procedure to check the overall function of the three way

catalyst.

|L6 EGM__|o|CONNECTOR]| c fé\“ During this check, a 1st trip DTC might not be confirmed.
% . B 1) Start engine and drive vehicle at a speed of more

2avtred > than 70 km/h (43 MPH) for 2 consecutive minutes.

1\\ ;5 2) Stop vehicle with engine running.

5 o 0* 6 3) Set voltmeters probes between ECM terminals

= (front heated oxygen sensor signal), &2 (rear heated
AECB28A oxygen sensor signal) and engine ground.

4) Keep engine speed at 2,000 rpm constant under no
load.

5) Make sure that the voltage switching frequency (high
& low) between ECM terminal &2 and engine ground
is much less than that of ECM terminal @8 and engine
ground.

Switching frequency ratio =

Rear heated oxygen sensor voltage switching
frequency

Front heated oxygen sensor voltage switching
frequency

This ratio should be less than 0.75.
If the ratio is greater than above, it means three way
catalyst does not operate properly.
6) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-283.
Note: If the voltage at terminal does not switch
periodically more than 5 times within 10 sec-
onds at step 4, perform TROUBLE DIAGNOSIS
FOR DTC P0133 first. (See EC-163.)

B EC-282



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Refer to “Basic Inspection”, EC-82.

lOK

1. Turn ignition switch “OFF”.

2. Remove injector assembly.
Refer to EC-34.
Keep fuel hose and all injectors con-
nected to injector gailery.

v
®

(Go to next page.}

EC-283

CHECK EXHAUST SYSTEM. NG | Rapair or replace.
Visually check exhaust tubes and muffler "
for dent.
:
SEF099P | CHECK EXHAUST AIR LEAK. NG Repair or replace.
Start engine and run it at idle. Listen for "
E o) Py (‘ an exhaust air leak before the three way
HS. E} ﬁ@ catalyst.
[ Ecm [o[cONNECTOR] lOK
' 102, 104, 107. 109 NG -
— CHECK INTAKE AIR LEAK. Repalr or repface.
Start engine and run it at idle. Listen for "
an intake air leak after the mass air flow
Sensor.
@ o OK
= |8 v
SEF17SP| | CHECK INJECTORS. NG | perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for | NOSIS FOR NON-DE-
N ) Injectors, EC-469. TECTABLE ITEMS,
Ignition wire 2. Stop engine and then tum ignition “Injector”, EG-469.
switch “ON”. Repair harness or connec-
3. Check vollage between ECM terminals tors.
4D, God), GoD and (09 and
ground with CONSULT or tester.
Battery voltage should exist.
“
- Spark plug OK
AN v
CHECK IGNITION SPARK. NG CHECK COMPONENT
SEF282G( | 1. Disconnect ignition wire from spark 1 (Ignition wires).
plug. Refer to “COMPONENT
2. Connect a known good spark plug to INSPECTION", EC-249.
the ignition wire.
3. Place end of spark piug against a suit- OK lNG
able ground and crank engine. Replace
4. Check for spark. place.
OK
Check ignition coil, power
transistor and their circuits.
Refer to EC-351.
’
Check for ignition timing. NG Adjust ignition timing.

EM

LG

IFE
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AT

FA
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TROUBLE DIAGNOSIS FOR DTC P0420

452

Three Way Catalyst Function (Cont’d)

i

harness connector.
2. Turn ignition switch

1. Disconnect camshaft position sensor

“ON".

Make sure fuel does not drip from injec-

Drips

Replace the injector(s)

" from which fuel is dripping.

tor.
il Does not drip Trouble
is not
Perform “TROUBLE DIAGNOSIS FOR fited | Replace three way cata-
INTERMITTENT INCIDENT”, EC-106. | tyst.

Y

Trouble is fixed

INSPECTI

ON END

EC-284




TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure)

Note: If both DTC P0440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448 @
first. (See EC-415.)

' MA
ON BOARD DIAGNOSIS LOGIC
This diagnosis detects leaks in the EVAP purge line using englne intake manifold vacuum.
If pressure does not increase, the ECM will check for leaks in the line between the fuel tank and EVAP  Eli
canister purge control valve under the following “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 control valve. The EVAP canister vent control valve will then be closed to shut the EVAP purge ©
line off. The EVAP canister purge volume control valve and EVAP canister purge control valve are opened
to depressurize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister
purge volume control valve and EVAP canister purge control valve will be closed.

EVAFP canister purge contrcl solenoid valve
EVAP control systam pressure s

ensor
Vacuumn cut valve bypass vaI EVAP service port
Retueling control valve /
and refueling EVAP vapor
cut valve
\ EVAP canister purge

h control valve
cut valve |canister
EVAP canister EVAP canister purge
vent centrol \%@ velume control valve
valve SEF850U |  pqr

Diagnostic
L Check Items
Troul?\lli -Code Malfunction is detected when ... (Possible Cause) [EA,

- P0440 ® EVAP control system has a leak.
0705 ® EVAP control system does not operate properly.

i One-way valve €L

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 filter cap

Leak is in line between intake manifold and EVAP

canister purge control valve BB
Foreign matter caught in EVAP canister vent control

valve,

EVAP canister or fuel tank leaks

EVAP purge iine (pipe and rubber tube) leaks S
EVAP purge line rubber tube bent

Blocked or bent rubber tube to EVAP controf system
pressure sensor

Loose or disconnected rubber tube

EVAP canister vent control valve and the circuit RS
EVAP canister purge control valve

EVAP canister purge volume control valve

EVAP canister purge conirol solenoid valve and the

circuit BT
Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARC switch solencid valve and the circuit

Blocked or bent rubber tube to MAP/BARO switch HA
solenoid valve

O-ring of EVAP canister vent control valve Is missing

or damaged

® Water separator EL
® EVAP canister is saturated with water

® EVAP control system pressure sensor

® Rofueling EVAP vapor cut valve

® ORVR system leaks 1o

CAUTION:

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

e If the fuel filler cap is not tightened properly, the MIiL may come on.

e Use only a genuine NISSAN rubber tube as a replacement. 453
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TROUBLE DIAGNOSIS FOR DTC P0440

WM EVAP SML LEAK Po440 ll |:|

1)PERFORM TEST AT A
LOCATION OF 0-30C
{32-86F)

2)OPEN ENGINE HOCD.

3)START ENGINE WiTH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4TOUCH START.

[ EXIT || START

SEF405W

B EVAP SML LEAK Po440 8 []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TCO
HIGH. RETEST AFTER FUEL
HAS COOLED.

| EXIT ]| _PRINT

SEF669U

B EVAP SML LEAK Po440 Bl [

WAIT. ..

2TO 10 MINUTES
KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF929V|

M EVAP SML LEAK Fo440 li |:|

dokkokkk QK kkkkkk

| END || PRINT

SEF287U
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Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

if DTC P0440 is displayed with P1448, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. Refer to
EC-415. '

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:

Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level sur-
face.

Always perform test at a temperature of 0 to 30°C (32 to
86°F).

It is better that the fuel level is low.

1) Tum ignition switch “ON”.

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

3) Turn ignition switch “ON” and select “DATA MONI-

. TOR” mode with CONSULT.

4) Check that the following conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 0 - 60°C (32 - 140°F)

5) Select "EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

NOTE:

e 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.)

e If the engine cannot be maintained within the
range on CONSULT screen, go to “Basic
Inspection”, EC-82.

6) Make sure that “OK” is displayed.

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-288.
OR
NOTE:
Be sure to read the explanation of “Driving pattern” on

EC-46 before driving vehicle.

5

1) Start engine.

2) Drive vehicle according to “Driving pattern”, EC-46.

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 If 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.

EC-286



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

It is not necessary to cool engine down before driving.

7)
8)
9)
[ ]

®

Drive vehicle again according to the “Driving pat-
tern”.

Stop vehicle.

Select “MODE 3” with GST.

If P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-406.

If PO440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE”, EC-288.

If P1440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE” in “TROUBLE DIAGNOSIS
FOR DTC P1440”, EC-384.

If P0440, 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 5).
OR

NOTE:
Be sure to read the explanation of “Driving pattern” on
EC-46 before driving vehicle.

It is better that the fuel level is low.

NO
JOOLS,

1)
2)
3)
4)
5)

6)

Start engine.

Drive vehicle according to “Driving pattern”, EC-46.
Stop vehicle.

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

Turn ignition switch “ON” and perform “Diagnostic
Test Mode 1l (Self-diagnostic results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-288.

EC-287

@l
A
ER
L&

FE

eL

BT

455



TROUBLE DIAGNOSIS FOR DTC P0440

SEF434Q

_ Vehicle front___
o ——
Air cleaner

T

EVAF
service
port

Pressure pump SEF482UC

B EvAP SYSTEM CLOSE W
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.

| cancee ||

START |

SEF658U

IE] Leak detector

SEF200U

. 456

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

¢ Never use compressed air or high
pressure pump.
may cause leaking.
® Do not exceed 4.12 kPa (0.042 kg/icm?,
To locate the EVAP leak, do the following.
1. Install the EVAP service port adapter
E 2. Tum ignition switch “ON”. Select
“EVAP SYSTEM CLOSE” of
CONSULT.

3. Touch “START” and apply pres-
pressure indicator reaches the
middle of bar graph.
detector. Refer to the instruction
manual for more details about
“Evaporative Emission Line
Drawing”, EC-25.

. Turn igniticn switch “OFF”.

. Apply 12 volts DC to EVAP canis-
will close. (Continue to apply 12
volts until the end of test.)
cut valve bypass valve. The
valve will open. (Continue to
test.)

5. Pressurize the EVAP line using
kPa (10 to 20 mmHg, 0.39 to
0.79 inHg).
detector. Refer to the instruction
manual for more details about
“Evaporative Emission Line
Drawing”, EC-25.

CHECK FOR EVAP LEAK.
® Improper instailation of service port
0.6 psi) of pressure in the system.
and the pressure pump securely.
“WORK SUPPORT” mode with
sure into the EVAP line until the
4. Locate the leak using a leak
the leak detector. Refer to
OR
ter vent conirol valve. The valve
4. Apply 12 volts DC to vacuum
apply 12 volts until the end of
pressure pump with 1.3 to 2.7
6. Locate the leak using a leak
the leak detector. Refer to
YOK

{Go to next page.)

EC-288

CHECK FUEL FILLER CAP. NG_‘ Check fuef tank vacuum
1. Turn ignition switch “OFF”, "] relief valve. (Refer to
2. Check for genuine NISSAN fuel filler “EVAPORATIVE EMIS-
cap design. SION SYSTEM", EC-22.)
If NG, replace with genuine NISSAN If NG, replace with genuine
fuel filler cap. NISSAN fuel filler cap.
If OK, go to next step. : If OK, go to [E] “CHECK
3. Check that the cap is tightened properly FOR EVAP LEAK”.
by rotating the cap clockwise.
® Open fuel filler cap, then clean cap
and fuel filler neck threads using air
blower.
#® Retighten until ratcheting sound is
heard.
If CK, go to next step.
4. Check for air releasing sound while
opening the fuel filler cap.
B v K
NG

Repailr or replace.




TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

B Under vehicle (rear left) (Small Leak) (Negative Pressure) (Cont’d)
o — i
VAR grister ] ‘?}f‘;‘;‘f‘? _
iy o @l
CHECK COMPONENT NGL Replace EVAP canister
{EVAP canister purge volume control valve). "1 purge volume control A
Refer to "COMPONENT INSPECTION”, valve.
0 3 EC-301.
f \har}ess COHI"IEQLC:L
" EVAP canister /——\ E] . lOK EM
Battery vent control valve CHECK COMPONENT NG> Replace EVAP canister
SEF285V] | (EVAP canister purge control valve). purge control valve.
Refer to “COMPONENT INSPECTION”, LG
lE Under vehicle (rear left) EC-438.
Vacuum cut Vehicle
valve bypass valve Cj front ¢OK G
CHECK COMPONENT AND CIRCUIT N | Repair or replace EVAP
(EVAP canister vent control valve, O-ring canister vent control valve
and water separator), and C-ring or harness/
Refer to “TROUBLE DIAGNOSIS FOR connectors. EE
P0446" for circuit, EC-302 and “COMPO-
NENT INSPECTION”, EC-294.
‘\[j_{ EN :{acuum cut valve l OK GL
.. EVAP canister — NG
CHECK IF EVAP CANISTER IS SATU- »| Replace EVAP canister
SEF286V| | RATED WITH WATER. "| and check the following.
1. Remove EVAP canister with EVAP can- 1. Check hose connections MT
ister vent control valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. If it will, weigh the EVAP canis- clogging and poor con-
ter with the vent control valve attached. nection. AT
If the weight is: 2. Check waler separator.
More than 1.8 kg (4.0 Ib) - NG Refer to "COMPONENT
Less than 1.8 kg (4.0 ib) — OK INSPECTION”, EG-294.
If NG, repair or replace EA
l oK water separator.
(Go to next page.) [RA
BR
) ST
EVAP canister
purge control valva
/’ RS
f &)
@ BT
SEF288Y
A,
EL
/ EVAP canister
1D
Water & EVAP canister
\‘ vent control valve SEF596U
457

EC-289



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)
®
NG
CHECK COMPONENT AND CIRCUIT » Check the following.
{EVAP canister purge control solenoid ® EVAP canister purge
valve). control solenoid valve.
1. Disconnect vacuum hose to Refer to “COMPONENT
EVAP canister purge control INSPECTION”, EC-293
valve. and “P1492 EVAP canis-
2. Start engine. ter purge control sole-
3. Perform “PURG CONT S/V” in neid vaive” for circuit,
“ACTIVE TEST” mode. EC-432.
4. Select “ON” on CONSULT ® Vacuum hoses for clog-
screen fo turn on "PURG ging or disconnection.
CONT S/, Refer to "Vacuum Hose
5. Check vacuum hose for Drawing”, EC-15.
vacuum when revving engine
up to 2,000 rpm.
Vacuum should exist.
OR
1. Start engine and warm it up to
normal operating temperature.
2. Stop engine.
3. Lift up drive wheels (M/T mod-
els).
4. Disconnect vacuum hose to
EVAP canister purge control
valve.
SEF457T 8. Start engine and let it idle for at
least 80 seconds.
: ; 6. Check vacuum hose for vacuum
Under view of engine compartment when rewving engine up to
\ H@ﬁﬁ 2,000 rpm. _
Exhaust front tube U Vacuum should exist.
\ | P \|\\ ~ Vehicle tror{t oK
> MAF/BARQ switch h 4 G
i N
E"/Olenmd valve CHECK COMPONENT »| Replace absclute pressure
0 (Absolute pressure sensor). Sensor.
Refer to “COMPONENT INSPECTION™,
EC-295.
Harness connector 5
K
SEF290V Y NG
CHECK COMPONENT AND CIRCUIT »{ Repair or replace MAP/
B under rear — X (MAP/BARO switch solenoid valve). BARC switch solenoid
) — Refer to “DIAGNOSTIC PROCEDURE", vaive or harness/
seat cushion EC-338. connector.
SR RN \ o oK
) Y NG
b9 g3 g I'E- CHECK COMPONENT »| Replace tank fuel tempera-
A — - {Tank fuel temperature sensor). ture sensor.
9 ';"7_") ' Tank fuel temperature Refer to “COMPONENT INSPECTION”,
i sensar har}ess ‘ EC-295.
‘IL c?nnector YOK
\ SEF462T (Go to next page.)

458 EC-290



TROUBLE DIAGNOSIS FOR DTC P0440
| Evaporative Emission (EVAP) Control System
\ 'w AP carietor (Small Leak) (Negative Pressure) (Cont’d)

9EVAP control (T) il

system pressure NG
\ sensor harness CHECK COMPONENT Replace EVAP control sys-
connector (EVAP control system pressure sensor). tem pressure sensor. A
ng%r1t§ “COMPONENT INSPECTION”,

Y

v OK “ Bl
CHECK COMPONENT. » Repair or reconnect the
SEF504T| [ Check EVAP purge ling (pipe, rubber tube, hose.

fuel tank and EVAP canister) for cracks or LE
improper connection.

Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-25.

¢OK

N
CHECK COMPONENT G Replace refusling control
(Refueling control valve). valve with fuel tank. EE
Figfer to "COMPONENT INSPECTION”,
EC-30.

Y

OK A

v . ‘e €l

Check hoses between EVAP canister and Reconnect hoses properly.

refueling control valve for disconnection.

For location, refer to "SYSTEM DESCRIP- MT

TION” in “On Board Refueling Vapor
Recovery (ORVR)” on EC-27.

oK
v ‘e AT
Check signal line and recirculation line for Reconnect lines properly.
disconnection. For location, refer to “SYS-

TEM DESCRIPTION” in “On Board Refu- ;
eling Vapor Recovery (ORVR)’ on EC-27. FA

¢0K

Clean EVAP purge line {pipe and rubber
tube) using air blower.

v BR

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

l §T

INSPECTION END

hd

Y

RS

EC-291 459



TROUBLE DIAGNOSIS FOR DTC P0440

A€

SEF3530Q

FRO2 MNTR
A/F ALPHA

macTveTesTH L
PURG VOL CONT/  20Step

===z====== MONITOR ====zz=o=c
CMPS=RPM{REF) Orpm

THRTL POS SEN 0.48v

[Qull UP

| DWN ][Qd]

SEF507R)

SEF474T]

460

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control vaive

1.

2.

Disconnect EVAP canister purge volume control
valve harness connector.
Check resistance between the following terminals.
terminal &) and terminals (1), 3)
terminal &) and terminals @), (&
Resistance:

35 - 431} [At 20°C (68°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON".
Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister
purge volume controi valve shaft moves smoothly
forward and backward according to the valve open-
ing.
If NG, replace the EVAP canister purge volume con-
trol valve.

OR

Disconnect EVAP canister purge volume control
valve harness connector.
Check resistance between the foliowing terminals.
terminal @ and terminals (O, @
terminal (8 and terminals (@), (6)
Resistance:

35 - 43() [At 20°C (68°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve. '
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve hamess connector should remain
connected.)
Turn ignition switch “ON” and “OFF”. Check that
EVAP canister purge volume control valve shaft
moves smoothly forward and backward according to
the ignition switch position.
If NG, replace the EVAP canister purge volume con-
trol valve.

EC-292



TROUBLE DIAGNOSIS FOR DTC P0440

W ACTWETEST L]
PURG CONT SV O N
(PURG CONTVAC) VC ON
zzzzzzzzzz MONITOR ===zzz===:
PURG CONT S/V ON
CMPSsRPM(REF) 2000rpm
CLSD THL/P W OFF
COOLANT TEMP/S 84°C

IsIYM [oN/OFF|[ OFF |

SEF516T

6y - 5

{M/T models anly)
.

EVAP canisfer
\(,purge control

valve g~

7

SEF042v

SEF313Q

EVAP canister

AEC928A

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

EVAP canister purge control solenoid valve

® 2

Turn ignition switch “ON”.

Jack up driving wheels (M/T models oniy).

3. Select “PURG CONT S/V” of “ACTIVE TEST” mode
with CONSULT.
4. Start engine and warm it up to normal operating tem-
~ perature.
5. Disconnect vacuum hose at EVAP canister purge
control valve.
6. Touch “ON” and “OFF” and check for vacuum pass-
ing through the hose.
Condition Vacuum
idle Not exist
Rev engine up from 2,000 to 4,000 rpm
(A/T models). Exist
Rev engine up from 2,000 to 4,000 rpm
with 1st gear position (M/T models).
OR
@ Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between (&) and between @ and (©
12V direct current supply
betwesn terminals Yes No
No supply No Yes

if NG or operation takes more than 1 second, replace solenoid
vaive.

EVAP canister purge control valve

Check EVAP canister purge control vaive as follows:

1.

2
3.
4

age.
resistance to flow out of port (©.

resistance to flow out of port ©.

Blow air in port ® and (© and ensure that there is no leak-
Plug port ® and blow air in port (8. Ensure that there is
Plug port and blow air in port @. Ensure that there is

Apply vacuum to port ® [approximately -13.3 to -20.0 kPa

(-100 to -150 mmHg, -3.94 to -5.91 inHg})].
Plug port ® and blow air in port (€ and ensure free flow out

of port B).

Plug port (8) and blow air in port (© and ensure free flow out

of port ().

EC-293

A
ER
LG
FE
Gl

M

F

D /2,

BR

ST

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0440

CONMECT

Q-ring Q

VENT CONTROLV OFF

EAcTvETESTR [

——————=: MONITOR —======:
CMPS-RPM{REF}
FRO2 MNTR
ASE ALPHA
THRTL PGS SEM

[oN JlonoFr Ik

100%
0.52v

SEF191V

5= [&53-12N-m
(0.54 - 1.2 kg-m,
46.9 - 104 in-Ib)

AECYVB3A|

BATTERY

Blind plug

* @: Bottom hole (To almosphere)
(B : Emergency tube (From EVAP canisler)

©: Inlet port (To member) SEF829T

462

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
EVAP canister vent control valve

Check air passage continuity.
. Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

Condition Air passage continuity
VENT CONTROLV between (&) and
ON No
OFF Yes
OR
- Air passage continuity
. Condition between @ and
12V direct current supply between ter- No
minals @ and @
No supply Yes

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 con-
trol valve,

Make sure new O-ring is installed properly.

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 into
with @), and then (© plugged.

In case of NG in items 2 - 4, replace the paris.

Do not disassemble water separator.

* 0 pWN

EC-294



TROUBLE DIAGNOSIS FOR DTC P0440

lﬁ?.

ECM___|O] GONNECTOR]|

66
Wi

Absolute pressure
sensor

SEF515U

M Tank fuel temperature
] $ensor connector
DISCONNECT

L —l SEF478T

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

Absolute pressure sensor

1.

Remove absolute pressure sensor with its harness connec-
tor connected.

2. Remove hose from absolute pressure sensor.

3. Turnignition switch “ON” and check output voltage between
ECM terminal 69 and engine ground.

The voltage should be 3.2 to 4.8 V.

4. Use pump to apply vacuum pressure 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:

e Always calibrate the vacuum pump gauge when using
it.

s Do not apply below -93.3 kPa (-700 mmHg, -27.56
inHg) or over 101.3 kPa (760 mmHg, 29.92 inHg) of pres-
sure.

5. If NG, replace absolute pressure sensor.

Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as
shown in the figure.

Temperature °C {°F) Resistance k{}
20 (68) 23-27
50 (122) 0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-295

@l
A
EM
LG
G
FE
€l

i
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TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit)

Engine speed

Y

Mass air flow sensor

Amount of intake air

hJ

Engine coolant temperature sen-
sor

Engine coolant temperature

Y

Battery

Battery voltage

¥

Ignition switch

Start signal EVAP canister

Closed throttle position switch

ECM purge volume
control valve

h 4

Closed throttle position

h 4

Throttle position sensor

Throttie position

Front heated oxygen sensor

Density of oxygen in exhaust gas

Y

Tank fuel temperature sensor

{Mixture ratio feedback signal)

Fuel temperature in fuel tank

Vehicle speed sensor

Vehicle speed

>

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor bypass
passage in the EVAP canister purge volume control valve changes to control the flow rate. A built-in step
motor moves the valve in steps corresponding to the ECM output puises. The opening of the valve var-
ies for optimum engine control. The optimum value stored in the ECM is determined by considering vari-
ous 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 valve uses a step
motor to control the flow rate of fuel vapor from the EVAP can-
ister. This motor has four winding phases. It operates according
to the output pulse signal of the ECM. Two windings are turned
ON and OFF in sequence. Each time an ON pulse is issued, the

valve opens or closes, changing the flow rate. When no change
in the flow rate is needed, the ECM does not issue the pulse
signal. A certain voltage signal is issued so that the valve
remains at that particular opening.

SEF249P)

464
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TROUBLE DIAGNOSIS FOR DTC P(0443
Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

(&l
MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up dle - 0 step
® No-load More than 60 seconds after start A
PURG VOL.CN ® Lift up drive wheels and shift to 1st engri?xe an ©F seconts afler sating More than 1 step
gear position. More than 16 krm/h (10 MPH)
=0
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. o
TER-
WIRE ) DATA
MILI:I)AL COLOR ITEM CONDITION (DC voitage)
5 L EVAP canister purge vol- |Er|1_gine is running. | (Warm-up condition) 0. 06V
ume control valve )
6 G Idle speed EE
16 Y EVAP canister purge vol- | [ENgine is running. | BATTERY VOLTAGE
17 OR ume control valve |__ idle speed (11 - 14V) oL
56 | WR _ I BATTERY VOLTAGE
51 WR Power supply for ECM |.Ign|t|0n switch “ON | (11 - 14V)
M
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o : Check Items AT
Code No. Malfunction is detected when .... (Possible Cause)
P0443 ® An improper voltage signal is sent to ECM ® Harness or connectors EA
1008 through the valve. (The valve circuit is open or shorted.}
® EVAP canister purge volume control vaive
RA
EBR
ST
RS
BT
HA
EL
X
465

EC-297



TROUBLE DIAGNOSIS FOR DTC P0443

466

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (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.

TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V with ignition switch “ON”,

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-300.
OR
1) Turn ignition switch “ON” and wait at least 5 sec-
onds.
2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-300.
CR
1) Turn ignition switch “ON” and wait at least 5 sec-
onds.
2) Tum ignition switch "OFF”, wait at least 5 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE”, EC-300.

EC-298



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

EC-PGC/V-01 @

1

BATTERY

|
% 754 |Referte “EL-POWER".

- i

mmm : Detectable line for DTC Eﬂ P
- Noh-detectable fine for DTC D A

L)
W/L
e @D
5

ST
T N (e
ik I
ENRER —
&yl BECRY i KB g
” Lol e jLed /i
- * a3 .
Ay E
WwiG  WR .
i o o I* T AT
@=wn ) — ) == 'W’R*Egimi\'s
EC-CMPS P
(24
| N B
®
I BR
Wil

L ¥ G OR &r

WiG R W/R
T« =) et =] [186] ] [l
SSOFF VB VB EVP EVP EVP EvP  |ECM(ECCS
CONTROL 5
#1 #3 #2 #4 | MODULE) &S
BY
Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0443

T T EVAP canister purge T~
™ volume control valve

S T

|

/ifel
4 _5-

SEF578Q)

=

DISCONNECT

&

DISCONNECT

€

2] 3y

5

i

| EC |0|CONNECTOR||
/ 4[5

5 18 17

1™\

ol |, Bl |, k| |, o]

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK POWER SUPPLY. NG,; Check the following.
1. Turn ignition switch “OFF”. ® ECCS relay
2. Disconnect EVAP canister purge vol- ® 7. 5A fuse
ume control valve harness conneclor. ® Harness conneclors
3. Turn ignition switch “ON”. Gid , 19, @ad,
4. Check voltage between terminals @
: tf_}ail?,r:grenglne ground with CONSULT ® Harness for open or
Voltage: Battery voltage short between EVAP
- canister purge volume
oK control valve and fuse
® Harness for open or
short between EVAP
canister purge volume
control valve and ECM
If NG, repair harness or
connectors.
E ¥
CHECK QUTPUT SIGNAL CIRCUIT. NG' Repair open circuit or short
1. Turn ignition switch “OFF”. to ground or short to power
2. Disconnect ECM harness connector. in hamess or connectors.
3. Check harness continuity between

ECM terminal and terminal @
ECM terminal @ and terminal @
ECM terminal @ and terminal @

ECM terminal @ and terminal @
Continuity should exist.

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

lOK

CHECK COMPONENT

(EVAP canister purge volume control
valve).

Refer to “COMPONENT INSPECTION”

NG

on next page.
l oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1086.

!

SEF18858

468

INSPECTION END

EC-300

» Replace EVAP canister

purge vefume control
valve.




TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Circuit) (Cont’d)

g DSCONECT COMPONENT INSPECTION
4 & & . | @
EVAP canister purge volume control valve
- 1. Disconnect EVAP canister purge volume control
| valve harness connector. MA
2. Check resistance between the following terminals.
terminal @) and terminals (), ®
[Q] _ terminal &) and terminals @, ® ' EM
Resistance:
35 - 43() [At 20°C (68°F)]
3. Reconnect EVAP canister purge volume control valve LG
g e harness connector.
3 TS E@ 4. Remove EVAP canister purge volume control vaive
654 from intake manifold collector and disconnect hoses

from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain FE
Q] connected.)
5. Turn ignition switch “ON”". oL

6. Perform “PURG VOL CONT/V” in "ACTIVE TEST"
mode with CONSULT. Check that EVAP canister

SEF353Q purge volume contro! valve shaft moves smoothly T
forward and backward according to the vaive open-
mactveTesTH [ ing. '
If NG, replace the EVAP canister purge volume con- AT
PURG VOL CONT/V 20Step trol valve.
========== MONITOR zzz=coz=== OR

S IR TAER) Riopm @ 1. Disconnect EVAP canister purge volume control g,

A/F ALPHA 100% valve harness connector.

THRTL POS SEN 0.48v 2. Check resistance between the following terminals.
terminal (2} and terminals (@), 3
terminal (8 and terminals @, &

|Qu|| upP ” DWN ”QdLapsom Resistance:
35 - 43() [At 20°C (68°F)] BR

3. Reconnect EVAP canister purge volume control valve
harness connector.

4. Remove EVAP canister purge volume control valve §T
from intake manifold collector and disconnect hoses

from the valve.
(Plug the purge hoses. The EVAP canister purge vol- 3§
ume control valve harness connector should remain

connected.) :
5. Turn ignition switch “ON” and “OFF”. Check that BT

EVAP canister purge volume control valve shaft

@ SEF474T moves smoothly forward and backward according to
the ignition switch position. A
If NG, replace the EVAP canister purge volume con-
trol valve.
EL
[y
469
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TROUBLE DIAGNOSIS FOR DTC P0446
Towaler & Col L Evaporative Emission (EVAP) Canister Vent
separatoy Control Valve (Circuit)

Oring= i

ster side

Plunger
SEF032wW

Under vehicle (rear left) Vehiéle

A
\L[EVAP canister' fC:ﬁ front
-/ Py -

-

Pl o =
EVAF canister vent ¢ontrol valve

SEF306V

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 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
aliows “EVAP Control System (Smail Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
VENT CONTN ® [gnition switch: ON OFF
ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL | . e ITEM CONDITION (DG voltage)
NO.
108 | pusy | EVAP canister vent con- [Tgnition switch "ON'| :3;/:\1'!'1155‘1)( VOLTAGE

trol valve

ON BOARD DIAGNOSIS LOGIC

Diagnostic
L Check ltems
TrOUbl\I.I% Code Malfunction is detected when .... (Possible Cause)
P0446 ® 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

470
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TROUBLE DIAGNOSIS FOR DTC P0446

% MONITOR ¥t NO FAIL L]

CMPS+RPM{REF} 700rpm

RECORD

]

SEF190P

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE Gl

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni- A
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test. B
TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V at idle. LG

B 2

4)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at least 5 seconds. E
if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-305.

OR FE

1
® 3

Start engine and wait at least 5 seconds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC Gl
PROCEDURE”, EC-305.
OR

oy 1)

Start engine and wait at least 5 seconds. T

Turn ignition switch “OFF”, walit at least 5 seconds

and then turn “ON”,

Perform “Diagnostic Test Mode Il (Self-diagnostic Ar
results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC _,
PROCEDURE”, EG-305. FA

RA
BR
ST

RS

471
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

EC-VENT/V-01

IGNITION SWITCH
ON or START

|

] FUSE

% 10A Bli:'gcx Refer o “EL-POWER".
K

(B)
()]
mmm : Detectable ling for DTG

8
I_I-TI_I - — : Non-detectable line for DTC

. BR

14
e
BR
I"rJ
BR
..M12
e
BR

he

rl—| EVAP
[2 1l canisTeR

VENT
CONTROL
VALVE

L
PUMW
e

PUMW

13

PUMW

@D

PUAY

I 108 i

r-] ECM (ECCS

cocv CONTROL
MODULE)

2]z]4 5 [6[7 [8](M12), (M33), (M45) {K[2K[SK[— ek ek [ek7K] (u77)
9 1o]11]12]13)14]<5] 18l 7 Fis]refe0] W W W eifor]iod1ikhkiakbekbskper] BR
2] <> 14
719 fiof1t]12]1314

101]102{103 104'105
107|108|108] 110111
13| 114]115 |116[117

42143
49150

P H.s.

AEC470A
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TROUBLE DIAGNOSIS FOR DTC P0446
Evaporative Emission (EVAP) Canister Vent
Under vehicle (rear left) | .\ Control Valve (Circuit) (Cont’d)
\QEVAP canisterr 'rc;ﬁtront - DIAGNOST'C PROCEDUHE

INSPECTION START

| - B b

Go to CHECK POWER SuPPLY [B].

Harness connector v B
rT S = CHECK CIRCUIT. OK | Go to “CHECK COMPO-
EVAP canister vent control valve aink . >
serFsosy| | 1. Turn ignition switch “ON”. NENT” after procedure [8.
2. Perform “VENT CONTROL/A” in LG
“ACTIVE TEST” mode.
B ACTIVETEST &l M| 3. Make sure that ratcheting sound is
heard from the vent control valve.
VENT CONTROLY  QFF
=z=====z==x MONITOR zz=zz==zz==c E NG
CMPSsRPM(REF) Orpm Y NG [
FR O2 MNTR RICH CHECK POWER SUPPLY. | Check the following. FE
A/F ALPHA 100% 1. Disconnect EVAP canister vent control "] ® Harness connectors
THRTL POS SEN 0.52v valve hamess connector. @D, G2D. F39,
2. Turn ignition switch “ON". @ @12, (&9, CL
s]\[6]33d| OFF 3. Check voltage between terminal @ . , C)
-SEF361U and ground with CONSULT or tester. Y 1fuse
Voltage: Battery voltage ® Harness for apen or VT
— OK short between EVAP
(C‘@ . !ﬁ canister vent control
1.5 E} A vaive and ECM AT
- f NG, repair harness or
2 connectors.
¥ BA
CHECK OUTPUT SIGNAL CIRCUIT. NG Check the following.
1. Turn ignition switch “"OFF". | ® Harness connectors
5 o 2. Disconnect ECM hamess connector. an, @9, @, RA
L 3. Check haress continuity between ECM 3, @,
SEF150S terminal and terminal (1). ® Harness for open or
Continuity should exist. short between EVAP BR
DISCOMNECT e S B If OK, check harness for short to canister vent control
E} ((n@ iﬁ} ground and short to power, valve and ECM
- ' - OK If NG, repair open circuitor | &F
[ EcM |o|connEcToR] short to ground or short to
108 . power in harness or con-
' nectors. BS
r
CHECK COMPONENT NG | Replace EVAP canister
@ (EVAP canister vent control vaive and "| vent control vaive and BT
O-ring). O-ring.
sEF1s1s| | Refer to “COMPONENT INSPECTION”
on next page. 10,
l OK
Peiform “TROUBLE DIAGNOSIS FOR EL
INTERMITTENT INCIDENT”, EC-106.
' DX
INSPECTION END

EC-305 4rs



TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent

O-ring €9 Control Valve (Circuit) (Cont’d)
/ BacveTesTH [ COMPONENT INSPECTION
VENT conTRoWY . OFF EVAP canister vent control valve
oo ===l | Check air passage continuity.
FTL02 MNTR et Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
THRTL POS SEN 0.52v
[_ON_|[ON/OFF Condition Air passage continuity
VENT CONTROL/YV between &) and
SEF191V ON No
OFF Yes
7 = O
o
® | &
Q\ O-ringe; - Air passage continuity
. Condition between (&) and
e )] 5.3-12N-m 12V direct current supply between ter-
(0.54- 1.2 kg-m, minals @ and @ No
46.9 - 104 in-Ib)
BATTERY
AECT83A No supply Yes
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 con-
trol valve.
Make sure new O-ring is installed properly.
474
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Evaporative Pressure Sensor
emission (EVAP} @ﬂ
control system COMPONENT DESCRIPTION
pressure sensar .
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. 5
SEF429Q
LG
5 -
4.5
> 4L
© 35
g 3f
T25f
- et
g 1.5F FE
5 it
Costk
0 1 1
-9.3 +4.0
(-70, -2.76, ~1.35) {+30, +1.18, +0.58) Gt
Pressure kPa {mmHg, inHg, psi)
{Relative to atmospheric pressure) SEF954S
MIT
CONSULT REFERENCE VAILUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION AT
EVAP SYS PRES @® Ignition switch: ON Approx. 3.4V
FA
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. A
TER-
MINAL CVC\)J:_%EH ITEM CONDITION (DCD\:J-II-Q e)
NO. 9 BR
49 P/L Sensors’ power supply |Igniti0n switch "ON” Approximately 5V
[ Engine is running.J {(Warm-up condition) 8T
50 B Sensors’ ground Approximately OV
Idle speed
&7 |w EVAP control system [Tgnition switch "ON'| Approximately 3.4V RS
pressure sensor
ON BOARD DIAGNOSIS LOGIC &T
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause) MA
PO450 ® An improper voltage signal from EVAP control ® Harness or connectors
0704 system pressure sensor is sent to ECM. (The EVAP control system pressure sensor circuit
is open or shorted.) EL
® Rubber hose to EVAP control system pressure is

clogged, vented, kinked, disconnected or improp-

erly connected.

EVAP conirol system pressure sensor o3z
EVAP canister vent control valve

EVAF canister purge volume control valve

EVAP canister

Rubber hose from EVAP canister vent control

valve o water separator

EC-307 a7
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TROUBLE DIAGNOSIS FOR DTC P0450

+ MONTOR ¥ NOFAIL LJ

CMPS-RPM(REF)
COOLAN TEMP/S
TANK F/TMP SE

750rpm
85°C
29°C

RECORD

SEF3621

Evaporative Emission (EVAP) Control System
Pressure Sensor (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.

TESTING CONDITION:

e Always perform test at a temperature above 5°C (41°F).
e Before performing the following procedure, confirm

battery voltage is more than 10V at idle.

R
2)
3)

4)
5)

6)
7)

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 “DATA MONITOR” mode with CONSULT.
Make sure that “TANK F/TEMP SE” is more than 0°C
(32°F).
Start engine and wait at least 20 seconds.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-310.

OR

&

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

4) Start engine and wait at least 20 seconds.

5) Select "MODE 7" with GST.

6) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-310.

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

peraturs.

2) Check that voltage between ECM terminal and
ground is less than 4.2V.

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

4} Start engine and wait at least 20 seconds.

5} Tum ignition switch “OFF”, wait at ieast 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-310.

EC-308



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EC-PRE/SE-01 @

EVAP CONTROL
PHESSURE
W/*v SENSOR MA
3 2 ] mm : Detectabie line for DTC
LITI_I LITI_I LL.IJ‘I - Non-detectable line for DTC
PiL W B A with AT (=il
i P :
L |' LG
| |
PIL W B
[ )
[ ] L__I
PiL W B
1 I
| I
1
(8 il Y ) 5 e
PiL W B !
. (3] é%lm‘l-ECTDHZ
-] ---- ) -
L._J 'L__I' L._I L’._J@ I
PiL w B L
i el @ — (L2
b | S A
1 |
- 1
N e o Lo I_lJOINT
PIL W B CONNECTOR-1 EA
I l
3 [ [ }
I e 13 [
PIL w B
F---+%eo B ¥ GY
@@ o o— |
|
BB‘E’ e ) 1
| - 1: '. BR
3 PiL W B B ST
=1 oM =) el ol oM .—-I
RO el E - < s 3
MODULE) MODULE) -1 e RS
Fig E2)
BT
Refer to last page (Foldout page).
' (ms)
TRPEEL O LR EIMED . (b 1]2 [ NAR (R RGD HA
g [10]11112[1af 14115 18] 7] 1812 W 7ia{a1ol11]12[13l14f15]6 W
.
@ADICE (" =L
Gy w L
] 1 —
1ot [ioef103] [ro4]ros]roe] _ [1]2]3 zoli[2os]  [3s[s9] [30[4] [safoalzs]  [se] DA
worhoatoal Frotrieee] Ledelriels] O [24f2s[26]27[28] Tap]ag] |44f45]<6[57]58[500e0] [a1]
NREDRTR 29(3031}32]33] [aa]wn]| L47l48]ezlealeles]
113f114115] [118]117{118] 5T Taeli7]18) AN BEER
AEC471A
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TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

Under vehicle (rear left)

\

DIAGNOSTIC PROCEDURE

INSPECTION START
TEVAP oomrel GHECK RUBBER TUBE CONNECTED | NG | Reconnect, repair or
) Harnass connector _ s TO THE SENSOR. » i
ystem pressure replace.
@ensm Check rubber tube connected to the sen-
sor for clogging, vent, kink, disconnection
N or improper connectiorn.
EVAP canister—
s SEF307V J.OK
\\\ ~— 1. Tum ignition switch "OFF”.
T~ 2. Loosen and retighten engine ground
Intake manifold collector SCIewWs.
\ 4
CHECK POWER SUPPLY. NG | check the following.
1. Disconnect EVAP control system pres- "| ® Harness connectors
sure sensor hamess connector. T, @9, @D,
2. Check sensor harness connector for @ @,
water. ® Harness for open or
Water should not exist. short between EVAP
If OK, go to S’tep 3. 0§ NG, repair or control System pressure
repiace harness connector. sensor and ECM
3. Turn ignition switch “ON". if NG, repair hamess or
4. Check voltage between terminal @ and connectors.
DISCONNECT - .
e W engine ground with CONSULT or tester.
Gé} Voltage: Approximately 5V
E o
- CHECK GROUND CIRCUIT, NG check the following.
C‘@ 1. Turn ignition switch “QFF”. | ® Hamess connactors
® o 2. Check hamess continuity between ter- D, 9. @D,
minal and engine ground.
@ = Continuity should exist. ° ,@%és%’oor
If OK, check harness for short to short between EVAP
SEF410Q ground and short to power. control system pressure
IE-T OK sensor and ECM
® Harness for open or
DISCONNECT short between EVAP
Ej] (ﬁa control system pressure
sensor and TCM (With
A/T)
If NG, repair open circuit or
short to ground or short to
@ power in harness or con-
. nectors.
= 3
SEFA11Q CHECK INPUT SIGNAL CIRCUIT. NG »| Check the following.
1. Disconnect ECM harness connector. @ Harness conneclors
2. Gheck harmess continuity between ECM . @9, @Y.
terminal € and terminal (2). @D, @2,
m DISCONNEST E DISCONKECT Continuiiy Should exist. [ ] Hamess for Open or
Hs. Géj] @ K Eﬁ:}] If OK, check harness for short to short between ECM and
__ ground and short to power. EVAP control system
I ecm  lojconnecTor pressure sensor
I67| " OK If NG, repair open circuit or
short to ground or short to
power in harmness or con-
nectors.
(2]
SEF496R (Go to next page.)
478
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
i .
EVAP canister
/ CHECK COMPONENT NG__ Replace EVAP canister
(EVAP canister purge volume contro! g purge volume control
valve). valve. WA
Refer to “COMPONENT INSPECTION”,
EC-301. B
Water EVAP canister OK
“\§ vent control valve ggrsgsu
CHECK COMPONENT NG Replace EVAP canister LE
(EVAP canister vent control valve). "] vent controf valve.
Refer to “COMPONENT INSPECTION”,
EC-419.
OK
CHECK COMPONENT NG_ Replace EVAP control sys- | _[EE
(EVAP control system pressure sensor}. "1 tem pressure sensor.
Refer to “COMPONENT INSPECTION”,
EC-313. EL
OK
v
CHECK RUBBER TUBE FOR CLOG- NG_ Clean, repair or replace MIT
GING. "| rubber tube and/or water
Check obstructed water separator and separator.
rubber tube to EVAP canister vent control AT
valve and clean the rubber tube using air '
blower.
For water separator, refer to EG-405. FA
CK
D) L 4 [RIAY
CHECK IF EVAP CANISTER SATU- NG_ Replace EVAP canister
RATED WITH WATER. | and check the following.
1. Remove EVAP canister with EVAP can- 1. Check hose connections EBR
ister vent control valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. If it will, weigh the EVAP canis- clogging and poor con- gT
ter with the vent control valve attached. nection.
If the weight is: 2. Check water separator.
More than 1.8 kg (4.0 Ib) — NG Refer to "COMPONENT B§
Less than 1.8 kg (4.0 Ib) —» OK INSPECTION”, EC-294,
oK If NG, repair or replace
l water separator. BT
(Go to next page.) [l
EL
DX
479
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TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

CHECK SHIELD CIRCUIT NG | pETECT MALFUNCTION-
1. Reconnect harness connectors discon- "1 ING PART
nected. Check the following.
2. Disconnect harness connectors @19, ® Hamess connectors
3. Check harness continuity between ter- ® Harness connectors
minal (7) and engine ground. E39,
Continuity should exist. ® Hamess connectors
If OK, check harness for short to @9, (0D
ground and short to power. ® Joint connector-2 (Refer
Then reconnect harness connectors. to “HARNESS LAYOUT”
OK : in EL section.)
@ Joint connector-1 {Refer

to “HARNESS LAYQUT”
in EL section.)

& Hamess for open or
short between harness
connector and
engine ground

If NG, repair open circuit or

short to ground or short to

power in harmess or con-
nectors.

y

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-1086.

h 4
INSPECTION END

480 EC-312



TROUBLE DIAGNOSIS FOR DTC P0450

CONNECT
IG} RG]

EcM_ 9] CONNEGTOFI”

EVAF control system 67
pressure sensor

SEF518U

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)
COMPONENT INSPECTION

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor with its har-
ness connector connected.

2. Remove hose from EVAP control system pressure sensor.

3. Use pump to apply vacuum and pressure to EVAP control

4

system pressure sensor as shown in figure.
Check output voltage between ECM terminal € and engine
ground.
Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 30-38
-9.3 kPa (70 mmHg, -2.76 inHg) 0.4-0.6
CAUTION:

e Always calibrate the vacuum pump gauge when using

it.
¢ Do not apply below -20 kPa (-150 mmHg, -5.91 inHg)
or over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

5. If NG, replace EVAP control system pressure sensor.

EC-313

@l
(94
EM

LG

FE

EL

(DX
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS)
COMPONENT DESCRIPTION
Vehicle speed The vehicle speed sensor is installed in the transaxle. It contains
sensor a pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the
ECM.
AEC110

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

TER-
WIRE DATA
M;J%AL COLOR ITEM CONDITION (DC voltage)

0 - Approximately 4.2V

v
[Engine is running.] (10) RN
26 PU/R Vehicle speed sensor Lift up the vehicle. 5

In 2nd gear position 0
Vehicle speed is 40 km/h {25 MPH).

TSEF194T

ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Che-ck Itoms
No {Possible Cause)
PO500 ® 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

e EC-314



TROUBLE DIAGNOSIS FOR DTC P0500

| @VEHICLE SPEEC SEN CKT I

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h {mph] CR
MORE WITHIN 15 sec.

NExT || START |

MEF558D)|

CMPSsRPM(REF) 2000rpm
COOQOLAN TEMF/3 88°C
B/FUEL SCHDL 3.0msec
PW/ST SIGNAL OFF
VHCL SPEED SE 56km/h

¥r MONITOR ¢ NO FAIL I__..]

| RECORD

SEF199V|

A CONNECT
{l Ecm |0|CONNECTOR|| g Gj]

26

| @
™)

GY

SEF325U

Vehicle Speed Sensor (VSS) (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 walit at least 5 seconds before con-
ducting the next test.

- TESTING CONDITION:

Steps 1 and 2 may be conducted with the drive wheels lifted
in the shop or by driving the vehicle. If a road test is
expectied o be easier, it is unnecessary to lift the vehicle.
1) Start engine.
2) Perform “VEHICLE SPEED SEN CIRGUIT” in
“FUNCTION TEST” mode with CONSULT.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-318.
OR

1) Start engine
2) Read vehicle speed sensor signal in “DATA MONI-
TOR” 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-318.
Iif OK, go to following step.
3) Select “DATA MONITOR"” mode with CONSULT.
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 - 3,200 rpm (A/T)
1,950 - 2,900 rpm (M/T)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 2.3 - 3.5 msec (A/T)
2.3 - 3.7 msec (M/T)
Selector lever: Suitable position
PW/ST SIGNAL: OFF
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-318.
OR

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) Lift up drive wheels.
- 2) Start engine.
3) Read vehicle speed sensor signal in “MODE 1” with
GST.
The vehicle speed sensor cn GST should be able to
exceed 10 km/h (6 MPH)} when rotating wheels with
suitable gear position.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-318.
OR
voy 1) Lift up drive wheels.
2) Start engine.

EC-315
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EM

LG

FE
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TROUBLE DIAGNOSIS FOR DTC P0500

484

Vehicle Speed Sensor (VSS) (Cont’'d)

3) Read the voltage signal between ECM terminal @9
(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-318.

EC-316
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Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH } EC-VSS-01
ON or START
@l
FUSE wEl - ”
BLOCK Refer to “EL-POWER".
10A (B
W77 mmmm : Detectable line for DTC MA
L e | NoON-detectabie line for DTC
3K
LlTI—I . A with AT
Y : EM
LG

I_L'I|L|
22
COMBINATION - EE
METER
(ued) :
o
= {E el Lel oL
2]
PUR BT
rara
Q A AT
N R R/Y
---------
I—.—I (8 L.—I
R AY BA
PU/R
)
[ 4 RA
PUR
-0 oR
l \ PU/R PU/R R Ry
[ Iz =] 1l §T
B B B vGp ECM (ECCS TCM VERICLE
4 L L CONTROL (CTSANSgIISSION gzﬁggﬁ
= = = MODULE) NTROL
MODULE) BS
Refer 10 last page (Foldout page). BT
1f2l3[4] &> Is[6]7]8 '-25262? 2e]20]z0 KK ek ]Exjexx] (1
M3a3 77
9 o[ [2[iaTa [ ENa[7 18 1820} w 19lz20]2] Jzoleoled] | w T T T s 8 S S S O T, G119 Ewd
I/
(H)
IHR
6]7]8/ av 2) av AL
1
101|102 13| J104f105}106 [oo[2[osf2s]  [ss
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Vehicle Speed Sensor (VSS) (Cont’d)

Iﬁr DISCONNEET DISCONNEGT DIAGNOSTIC PROCEDURE
'y
Eéj] Eé} INSPECTION START
[__EcM__Jo|connEcTon]| [ EEAEE ]
26 P IT [egf
Y
7 CHECK INPUT SIGNAL CIRCUIT. NG= Check the following.
oy 1. Turn ignition switch “OFF”. ® Harness connectors
(tﬁ@ 2. Disconnect ECM harness connector @ @
: and combination meter harness con- ® Harness for open or
AECE97 nector. short between ECM and
3. Check harness continuity. combination meter
—— ® Harness for open or
short between combina-
ECM Meter tion meter and TCM
eE) {With A/T)

if NG, repair open circuit or
short to ground or short to
power in harness or con-

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

nectors.
OK
v

CHECK SPEEDOMETER FUNCTION. NG‘_ Check the following.
Make sure that speedometer functions "| ® Harness connectors
properiy. @19,

oK ® Hamess conneclors

G2

® Harness for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor and its circut.

Refer to EL section.

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

h 4
INSPECTION END

480 EC-318



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

@l
SYSTEM DESCRIPTION
. Engine speed
Camshaft position sensor 9 pee > MA
. Amount of intake air

Mass air flow senscr »

EM
- Engine coolant temperature

Engine coolant temperature sensor »

LE

Start signal

A4

Ignition switch

" T itf
Throttle position sensor hrottle position

¥

Park/neutral position (PNP) switch “P* or "N” position - ECM »| IACV-AAG valve e
Air conditioner switch Air conditioner operation . GL
Power steering oil pressure switch Power steering load signal > : MTT
Battery Battery voitage . AT
Vehicle speed sensor Vehicle speed > [EA
Cooling fan Cooling fan operation s

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- EBR
AAC valve 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 ST
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 conditicner, power steering and cooling fan opera- RS

tion).

HA

COMPONENT DESCRIPTION

IACV-AAC valve EL
The IAC valve-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 |5}
the valve, the higher the idle speed.

SEF040E

EC-319 a87



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
: E\pgineij.?‘fter warrrtlir:]g ;};F tdie 20 - 40%
ir conditioner switch:
IACV-AACIY ® Shift lever: “N”
® Noload 2,000 rpm -

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

TER-

WIRE DATA
MINAL COLOR ITEM CCONDITION (DG voltage)

NOQ.
Approximately 10V
(V) —ooor ———

[Engine s running.| (Warm-up condition) 12 NN
Idle speed 0
101 SB IACV-AAC valve

[Engine is running.| (Warm-up condition)

Engine speed is 2,000 rpm.

SEF846U

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Trouble Code Malfunction is detected when ... Ch?Ck Items

No {Possible Cause)
PO505 A) The IACV-AAC valve does not operate properly. ® Harness or connectors
0205 (The IACV-AAC valve circuit is open.)

B) The IACV-AAC valve does not operate property.-

® |ACV-AAC valve

® Harness or connectors
(The IACV-AAC valve circuit is shorted.)
® |ACV-AAC valve

488

DIAGNOSTIC TROUBLE CODE CONFIRMATIO

PROCEDURE

NOTE:
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.

e Perform “Procedure for malfunction A” first. If DTC
cannot be confirmed, perform “Procedure for malfunc-

tion B”,

EC-320



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (Cont’'d)
COOLANTEMPIS  30°C Procedure for malfunction A
1} Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it at idle at least 2 seconds. .
4) If 1st trip DTC is detected, go to “DIAGNOSTIC MA
PROCEDURE”, EC-324.

OR
@ 1) Start engine and run it at idle at least 2 seconds. El

v MONITOR % NO FAIL

RECORD 1 | ¥ 2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC L
PROCEDURE”, EC-324.
OR
1} Start engine and run it at idle at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode 1l (Self-diagnostic FE
results)” with ECM.
4) If 1st trip DTC js detected, go to "DIAGNOSTIC
PROCEDURE”, EC-324. €L
. MIT
Procedure for malfunction B
* MONITOR % NoFal [ TESTING CONDITION:
CMPSsRPM(REF) 700rpm Before performing the following procedure, confirm battery Al
COOLAN TEMP/S 85°C voltage is more than 11V at idle.
INT/A TEMP SE 186 1) Start engine and warm it up to normal operating tem-
perature. FA
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds. ;
3) Turn ignition switch "ON” again and select “DATA RA
I RECORD MONITOR” mode with CONSULT.
SEFs27V 4) Start engine and run it for at least 1 minute at idle -
speed. 3
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-324. ST
OR
& 1) Start engine and warm it up to normal operating tem-
perature. S
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine again and run it for at ieast 1 minute at gy
idle speed.

4) Select “MODE 7" with GST.

5) If 1st trip DTC is detected, go to "DIAGNOSTIC g
PROCEDURE", EC-324.

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

perature.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds. 3¢

3) Start engine again and run it for at least 1 minute at
idle speed.

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

EC-321 489



TROUBLE DIAGNOSIS FOR DTC P0505

490

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-324.

EC-322



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01 @

IGNITION SWITCH
ON or START
1 Fuge |Refer lo “EL-POWER". MA
10A {BLOCK
(J/B) mmmm : Detectabie ling for DTG
] = : Non-detectable line for DTC
1L8K]| EM
BR '
LG
BR
|—l—|
BA
CL
T
&
[1]
IACV- AT
AAC VALVE
Fa
]
SB
BR
SB
Lo o
101
1SC ECM (ECCS
CONTFIO)L
MODULE
RS
BT
1Jz]a[4] & TsIsfrIe)tuas TK[RISK| 4K [EKJERT7K| vz 7) sz [HIA
9 froft1l12l13]14)1s iel17]18[i0]20] “wr e lorlod ek eaiier] 2R BR
EL
z0[21[22]23 8
Eﬂ 42 m H@X
S X Efl e I v = £
FEEIH
AEG462A
491
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TROUBLE DIAGNOSIS FOR DTC P0505

N
IACV-AAC valve™
harness connector

MEF446F

|!
@ ©

ﬁﬁﬁmm

SEF0545

B]
A€ & CA€

T.8.

JETIN

[Q]

H ECM |0|c:0NNEc:T0f-|J| =
(12
10
AEC323A
=3

&G

SEF0575

492

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A 4
CHECK POWER SUPPLY. NG | Gheck the following.
1. Stop engine. "| ® Harness connectors
2. Bisconnect 1IACV-AAC valve harness ,
connector. ® 10A fuse
3. Turn ignition switch “ON". ® Harness for open or
4. Check voltage between terminal @ short between |ACV-
and ground with CONSULT or tester. AAC valve harness con-
Voltage: Battery voltage nector and fuse
If NG, repair harness or
OK connectors,
E ¥
CHECK OUTPUT SIGNAL CIRCUIT. NG'._ Repair open circuit or short
1, Disconnect ECM harness connector. "] to ground or short to power
2. Check harness continuity between ECM in harness or connectors.
terminal and terminal (2.
Continuity should exist.
If OK, check harness for shart to
ground and short to power.
OK )
¥
NG

CHECK COMPONENT

(IACV-AAC valve).

Refer to “COMPONENT INSPECTION”
below.

OK
¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

A

INSPECTION END

COMPONENT INSPECTION
IACV-AAC valve

Y

Replace IACV-AAC valve.

Disconnect IACV-AAC valve harness connector.

e Check IACV-AAC valve resistance.

Resistance:

Approximately 100 [at 25°C (77°F)]
e Check plunger for seizing or sticking.

e Check for broken spring.

EC-324




TROUBLE DIAGNOSIS FOR DTC P0510

Throttle position switch
built into throttle
position sensor

1]

Closed Throttle Position Switch

COMPONENT DESCRIPTION
- A closed throttle position switch and wide open throttle position

Closed throttle
() / pasition switch switch are built into the throttle position sensor unit. The wide

connactor _

open throttle position switch is used only for A/T control.
When the throttle valve is in the closed position, the closed
throttie position switch sends a voitage signal to the ECM. The

5 /‘ Throttieposition | ECM only uses this signal to open or close the EVAP canister
=] purge controf valve when the throttle position sensor is malfunc-
aecsatal  HiONINg.

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and engine ground.
TER-
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DC voltage)
|Ignition switch "ON"| (Warm-up condition) BATTERY VOLTAGE
o7 v Throttle position switch L Accelerator pedal fully released (11 - 14v)
{Closed position) [gnition switch “ON”|
Approximately 0V
Accelerator pedal depressed
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check Hems
Code No. Maifunction is detected when .... (Possible Cause)
P0O510 ®. 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

® Throttle position sensor

EC-325

MA
Ei
LG
FE
CL
oI

AT

BR
8T
RS
BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0510

ﬁj_' C-f(s\ H

[_Ecm [o]connecTorlf

ﬂ
P o

SEF366U

3r MONITOR ¥r NO FAIL D

COOLAN TEMP/S 84°C
VHCL SPEED SE 45km/h
THRTL POS SEN 26V

| RECORD |

SEF329U

A& 6D

O
([ =cm lojconnecTor]| c _fé)\ .

27

L&ﬂ

SEF661R

494

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.

® "

2)

3)

5)

Start engine and warm it up to normal operating tem-
perature.
Check voltage between ECM terminal @) and ground
under the following conditions.
At idie: Battery voltage
At 2,000 rpm: Approximately 0V
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-328.
If OK, go to following step.
Select “DATA MONITOR” mode with CONSULT.
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-328.
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.

® 7

2)

3)

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

Check the voltage between ECM terminal @ and
ground under the following conditions.

At idle: Battery voltage

At 2,000 rpm: Approximately OV

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-328.
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TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

IGNITION SWITCH @l
ON or START
1 maam ; Deteclable dine for DTC
! EESCEJK Refer o "EL-POWER" m———: Non-detectable line for DTC
10A : Wi
(JB) Ay - With AT MA
h M74
|]8\I|| i
EM
,—i@
&2
L&
FE
GL
BRAY
|| 5 ||
THROTTLE MT
POSITION
s SWITCH
(CLOSED THROTTLE POSITION
OFF OFF SWITGH AND WIDE OPEN AT
Py THROTTLE POSITION SWITCH)
\ ~ /
WIDE
CLOSED T OPEN A
I L
Y LG
I LG LG RA
c|> ' Y-I o
Y Y LG oT
%
Izl || 14 || ||21 il
0 ECM (ECCS CLOSED wiDE | oM
IDLE CONTROL (TRANSMISSION
SW OPEN L
MODULE}) CONTRO
SWITCH | MODULE) [RiS]
Refer to last page (Foldout page). T
[2[3]4 HEHEB[ER) 1BE +]5]6] (26
9 No[11]12]13]14]15]1el17lis[19f20] W 7 [8] 9 1o]11]12]13]14]18]16] "w
A
INNISNIT[AN]SNIBN] 7 =
ENONFOMTINEN TN Gy (21516 )57
W H.S. EL
101102|103] H104[105
107|108{109| f110}111 D3
1131114|115] [116{117
AECA479A
495

EC-327



TROUBLE DIAGNOSIS FOR DTC P0510

s

4/ Intake manifold coltector .
N ‘Throttle position sensor

harness connector

T

Closed Throttie Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SRSy

A€

SEF405Q
B8]
ME HAE
Y HCONNECTOR"
27
@) L [Q]
SEF&62R
496

" (Throttle position sensor).
Refer to “COMPONENT INSPECTION™,

EC-156.

h 4

¢0K

Parform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EGC-108.

v

INSPECTICN END

EC-328

y
CHECK POWER SUPPLY. NG | Check the following. -
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect throttle position switch har- @, 2D
ness connector. ® 10A fuse
3. Turn 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
tester. If NG, repair harness or
Voltage: Battery voltage connectors.
OK
B v
CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF”, | ® Harness for open or
2. Disconnect ECM harness connector. short between throttle
3. Check harness continuity between ECM position switch and ECM
terminal @ and terminal @ ® Harness for open or
Continuity should exist. short between throtife
If OK, check hamness for short to position switch and TCM
ground and short to power. {with A/T)
oK Iif NG, repair open circuit or
short to ground or short to
power in harmess or con-
nectors.
h 4
ADJUST THROTTLE POSITION SWITCH
iDLE POSITION.
Perform BASIC INSPECTION, EC-82.
L oK
CHECK COMPONENT NGL Replace throttle position
{Closed throttle position switch). 7| switeh.
Refer to “COMPONENT INSPECTION”
on next page.
¢ OK
CHECK COMPONENT NG Replace throttle position

sensor,




TROUBLE DIAGNOSIS FOR DTC P0510
Closed Throttle Position Switch (Cont’d)

% MONITOR % NOFAL L] COMPONENT INSPECTION
CMPS*RPM(REF) orpm Closed throttle position switch al
COQLAN TEMP/S 85°C
CLSD THL/P SW ON
1. Start engine and warm it up to normal operating tempera- MIA,
ture. '
2. Stop engine and turn ignition switch “ON".
3. Select "DATA MONITOR” mode with CONSULT. R
RECORD | 4. Check indication of “CLSD THL/P SW”".
serresw| Measurement must be made with closed throttle position
switch installed in vehicle. LG
Throttle valve conditions CLSD THL/P SW
Completely closed ON
Partially open or completely open OFF
If NG, adjust closed throttle position switch. Refer to “Basic [Fg
Inspection”, EC-82.
5. |If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace closed throttle position switch. ¢L
OR
T
ﬁﬁ TSCONNECT @
= A
@}“m K EQ 1. Start engine and warm it up to normal operating tempera- AT

ntake manifold noliector .
Z @hp, ture.
e : 2. Turn ignition switch “OFF”,
; 3. Disconnect closed throttie position switch harness connec- g
tor.
4. Check continuity between terminals &) and ().
Resistance measurement must be made with closed [RA

throttie position switch installed in vehicle.

AEC842A] " L
Throttle vaive conditions Continuity BR

Completely closed Yes
Partially open or completely open No ST

If NG, adjust closed throttle position switch. Refer to “Basic

Inspection”, EC-82.
5. Hitis impossible to adjust closed throttle position switch in RS
“Basic Inspection”, replace closed throttle position switch.

BT
HA

EL

EC-329 91



TROUBLE DIAGNOSIS FOR DTC P0510

Y7 MONITOR ¥ NOFAIL []
CMPS=RPM(REF) Orpm
COOLAN TEMP/S 85°C

THRTL POS SEN 0.52v

| RECORD

SEF765W|

CDNNECT

CONNECTOR"

Gy Lﬂ

Closed Throttie Position Switch (Cont d)

Throttle position sensor

3

1. Start engine and warm it up to normal operating tempera-

ture.

LN

Stop engine and turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT.
Check voltage of “THRTL POS SEN".

Voitage measurement must be made with throttle posi-

tion sensor installed in vehicle.

Throttle valve conditions

THRTL POS SEN

Completely closed (a) 0.15-0.85
Partially open Between (a) and (b)
Completely open (b) 3.5-47

SEF767W

Throttle position sensor

harness connector
\\/

e /e #)

\_‘\\

Z DISCORRECT

AECB3%A

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-82.

If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, repiace throttle position sensor.

OR

®

—_—

@ N

Start engine and warm it up to normal operating tempera-
ture.

Stop engine and turn ignition switch “ON”.

Check voltage between ECM terminal &) (Throttle position
sensor signal) and ground.

Voltage measurement must be made with throttie posi-
tion sensor installed in vehicle.

498

Throttle valve conditions Voltage(V)
Completely closed 0.15-0.85
Partially open Between (a) and (b)
Completely open 35-47

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-82.

If it is impossible to adjust closed throttle position switch in
“Basic Inspection”, replace throttle position sensor.

EC-330



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 ECM controls the engine. A
(Bl
SEC220B,
ON BOARD DIAGNOSIS LOGIC o
Diagnosii Troubls Malfunction is detectsd when .. e H
PO605 ® ECM calculation function is malfunctioning. ® ECM
0301 B
Gl
DIAGNOSTIC TROUBLE CODE CONFIRMATION i
¥ MONITOR % NO FAIL D PROCEDURE
CMPS-RPM(REF)  700rpm NOTE: AT

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- FA
ducting the next test.

1) Turn ignition switch “"ON”. 3
RECORD 2) Select “DATA MONITOR” mode with CONSULT. A

[ R SElFmP 3) Start eng_ine. .
4) Run engine for at ieast 30 seconds at idie speed. BR

5) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-332.
— ——— OR = ST

& 1) Turn ignition switch “ON”.

2} Start engine.

3) Run engine for at least 30 seconds at idle speed. BS

4) Select “Mode 7" with GST.

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

PROCEDURE”, EC-332. BT
OR
@ 1) Turn ignition switch “ON".
2) Start engine and wait at least 30 seconds. A,

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

4) - Perform “Diagnostic Test Mode II” (Self-diagnostic EL
results) with ECM.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-332. I
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

I

1) Turn ignition switch “ON”.
2} Select “SELF DIAG RESULTS”
mode with CONSULT.
3) Touch “ERASE".
OR
1) Turn ignition switch “ON".
2) Select MODE 4 with GST.
3) Touch “ERASE”.
OR
1) Turn ignition switch “ON”.
2) Erase the Diagnostic Test Mode
Il {Self-diagnostic results)
memory. Refer to EC-53.

A 4
PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE,
see previous page.

v

Is the 1st trip DTC P0605 (0301) dis- Yes | Replace ECM.

played again?
¢ No

INSPECTION END

500 EC-332



TROUBLE DIAGNOSIS FOR DTC P1105

SYSTEM DESCRIPTION

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve

Camshaft position sensor Engine speed -
Ignition switch Start signal MAP/E ARd
ECM p| Switch solenoid
- Throttle position valve
Throttle position sensor P .
Vehicle speed sensor Vehicle speed .
This system allows the absolute pressure sensor Solenoid Conditions
to monitor either ambient barometric pressure or o For b sacords after tuming lomiion switch
intake manifold pressure. The MAP/BARO switch "ON" (Engine is ot rUAMING)
solenoid valve switches between two passages ' ' OR
by ON-OFF pulse signals from the ECM. (Cne ® For 5 seconds after starting engine
passage I.S from the I ntake a.l r duct, th.e other is ® More than 5 minutes? Sﬂer the solenoid valve
from the intake manifold.) Either ambient baro- ON shuts OFF.
metric pressure or intake manifold pressure is and
applied to the absolute pressure sensar. ® Throttle valve s shut or almost fully shut for
more than 5 seconds
and
® Vehicle speed is less than 100 km/h (62
MPH).

Absolute pressure sensor

From air duct ‘

Intake
manifold
vacuum
signal

SEF4170Q

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.

MONITCR ITEM

CONDITION ' SPECIFICATION

® For 5 seconds after starting engine BARO

MAP/BARO Sw/v
IIONH.

# Ignition switch: More than 5 seconds after turning ignition switch

® More than 5 seconds after starting engine

MAP

EC-333

EM
LG

FE

BT

AT

BR
ST
RS
BT
A

EL
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)

ECM TERMINALS AND REFERENCE VALUE _
Specification data are reference values and are measured between sach terminal and engine ground.

TER- '
WIRE _ DATA
M'LIEJ)AL COLOR ITEM CONDITION (DC voltage)
[Ignition switch “ON”|
For 5 seconds after turning ignition switch
“ON” 0-1v
|Engine is running.}
: _ For 5 seconds after starting engine
69 GY/R MAP/BARQ switch sale

noid valve

{Ignition switch "ON”|

More than 5 seconds after ignition switch

BATTERY VOLTAGE

‘IONM
[Engine is running. | (11 -14V}
|_ More than 5 seconds after starting engine
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check tems
Code No. Malfunction is detected when .... (Possible Cause)
P1105 A) MAP/BARO switch solencid valve receives the Harness or connectors
1302 (MAP/BARQ switch sclenoid valve circuit is open

voltage supplied though ECM does not supply

the voltage to the valve.

or shorted.)

® MAP/BARO switch solenoid valve

B) There is little difference between MAP/BARO
switch solencid valve input voltage at ambient
barometric pressure and voltage at intake mani-
fold pressure.

® Harness or connectors

(MAP/BARO switch solencid valve circuit is open
or shorted.)

Hoses

{Hoses are clogged, vented, kinked, disconnected
or improperly connected.)

Absolute pressure sensor

MAP/BARC switch solencid valve

502

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”.
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has heen previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

EC-334



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BARQ) Switch Solenoid

Yy MONITOR ¥ NO FAIL D Valve (cont’d)
| CMPS-RPM(REF) 700rpm ; &l
COOLAN TEMPIS 850 Procedure for malfunction A

TESTING CONDITION:

Before performing the following procedure, confirm that A

battery voltage is more than 11V with ignition switch “ON”,

1} Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT. EM

RECORD | 2) Wait at least 10 seconds.
SEF230U 3) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-338. LG
OR
& 1) Tumn 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 “DIAGNOSTIC

PROCEDURE”, EC-338. FE
OR
1) Turn ignition switch “ON” and wait at least 10 sec-
onds. GL
2) Tum 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-338. AT
FA
RA
. ER
Procedure for malfunction B
% MONTOR ¢ NoFalL L] TESTING CONDITION:
CMPSeRPM{REF) gt2rpm Always perform test at a temperature above 5°C (41°F). ST
COOLAN TEMP/S 85°C 1) Start engine and warm it up to normal operating tem-
TANK F/TMP SE 29°C perature.
2) Turn ignition switch “OFF” and wait at least 5 sec- RS
onds. :
3) Turn ignition switch “ON" again and select "DATA BF
MONITOR" mode with CONSULT.
| RECORD 4) Make sure that “TANK/F/TEMP SE” is more than 0°C
SEF195V (32°F) HA

5) Start engine and let it idle for at least 10 seconds.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-338. BL
OR
(] 1) Start engine and warm it up to normal operating tem-
perature. 0%
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-335
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504

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (Cont’d)

5) Start engine and let it idle for at least 10 seconds.

6) Select “MODE 7" with GST.

7} If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-338.

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) 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”.

7) Perform “Diagnostic Test Mode il (Self-diagnostic
results)” with ECM.

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

PROCEDURE”, EC-338.

EC-336
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Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)

@l
y EC-SW/V-01
IGNITION SWITCH
ON or START ] MA
1 FUSE . mmma:Detectable line for DTC
% 108 |BLOCK|Refer to “EL-POWER". e : Non-detectable line for DTC
25 {J/B}
@ i
8K
=] 1
LG

BR
P
Eiﬂ ol
BR MT
=l
MAP/BARO
é SWITCH
SOLENOID
VALVE AT
L]
GY/R Fn
i
A
GY/R RA
S
GY/R BR
ST
GY/R
el
SOL ECM (ECCS RS
CONTROL
MODULE)
(F29) BT
HA
123 O [5le]7]8 KPR K] |2k X B[R] (77) 52
3 ) K] 2 KD N2 K6 G 1 K T K ox [tk aeafislied] BR BR (lalslals) gy EL
I | 1o
101]102{ 103 {104f105]108 II'&IEI 5] ™
5[6]7 a4]as]ae[s7]5e]50]60] [e1]
o7 toaftos) friojtt 12} e O HEEENE
113[114]115] [116[117}118 ia[17]15) HEER w .
AEC472A
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TROUBLE DIAGNOSIS FOR DTC P1105
Manifold Absolute Pressure (MAP)/

EC-341.

CK

hd

Perform “TROUBLE DIAGNOSIS FCR
INTERMITTENT INCIDENT", EC-106.

h 4

INSPECTION END

506

EC-338

Under view of eng|ne mmpartment Barometric Pressure (BARO) SWitCh SOIBI’]Oid
| Valve (Cont’'d)
|7 Exhaust f t tube \ \
< ausyn u e\ Vﬂhﬂ:le front DIAGNOSTIC PROCEDURE 4
21 MAP/BARO Sw.tch If the trouble is duplicated after “Procedure for malfunction
salencid valve A’’, perform “Procedure A” below. If the trouble is dupli-
o) cated after “Procedure for maifunction B”, perform “Proce-
dure B on next page.
Harness connector Procedure A
KZ:J SEF290V INSPECTION START
% DISCONNECT oy
AE® : "
== CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Disconnact MAP/BARO switch solenoid .
valve harness connector. ® Harness connectors
3. Turn ignition switch "ON”, 5
4. Check voltage between terminal (@) ® 10A fuse
and engine ground with CONSULT or ® Harness for open or
D O tester. short between MAP/
= Voltage: Battery voltage BARO switch socienoid
SEF519T valve and fuse
OK If NG, repair hamness or
’_ . DISCONNECT “ . DISCONNECT conneclors.
E Y
ECM _iOICONNECTOHII Si) CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
69 1. Turn ignition switch “OFF". ® Harness connectors
2. Disconnect ECM harness connector. '
3. Check harness continuity between ECM ® Harness for open or
terminal and terminal @ with short between MAP/
CONSULT or tester. BARO switch solenoid
Q] Continuity should exist. valve and EGCM
If OK, check hamess for short to If NG, repair open circuit or
ground and short to power. short to ground or short o
SEFS20T power in harness or con-
oK nectars.
A4
CHECK COMPONENT NG,} Replace MAP/BARO
(MAP/BARO switch solenoid valve). switch solenoid valve.
Refer to “COMPONENT INSPECTION",
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Manifold Absolute Pressure (MAP)/
Under view of engine compartment | Barometric Pressure (BARO) Switch Solenoid

— i—»—!{aﬂm Valve (Cont’d)
Eihauwm uljbe‘“ Ve{‘licle front Procedure B @l
=~ vl

I MAP/BARO switch INSPECTION START
\solenold valve A

= -
CHECK VACUUM SOURCE AND CIR- OK‘ CHECK COMPONENT =M
CUIT TO MAP/BARO SWITCH SOLE- "] {Absolute pressure sen-
SEF290v| | NOID VALVE. 501).
1. Start engine and warm it up to normal 1. Check for disconnection LG
From ‘,':;‘3'8"5’3:2 operating temperature. of vacuum hose con-
air duct’  Sensor Vacuum 2. Tumn ignition switch “OFF”, nected to the sensor.
N . = gauge 3. Connect MAP/BARO switch solenoid 2. Disconnect sensor's
Th’ee"':ay“% ; valve and absolute pressure sensor connector and check
connector with a rubber tube that has vacuum sensor harness connec-
c //(!\ y gauge. tors for water. EE
A 4. Turn ignition switch “ON". Water should not exist.
@@ Inlaks 5. Select “MAP/BARO SWAV” in Refer to “COMPONENT
manifold “ACTIVE TEST" made with INSPECTION" of GL
vacuum CONSULT. “TROUBLE DIAGNOSIS
W ¢ SEFB76T] 6. Start engine and let it idle. FOR DTC P0105",
|i 7. Touch “MAP” and "BARQ" alter- EC-306. T
A nately and check for vacuum.
BMacmivetesTl [ _ oK J NG
MAP/BARO SWN Vi L
MAR/BARO swv  MAP Py - ;Cuum Repair (dis- AT
____________________ t exist
—(‘D‘I\/T;gé;;\n %céN)lTOR ---------- ol nt exe connection)
| F 700rpm MAP Should exist
MAP/BARO SWNV MAP or replace EA
ABSOL PRES/SE 1.3V OR absolute
.G‘(. 4. Turn ignition switch “ON”. pressure
A= 5. Start engine and let it idle. sensor or RA
BARO m 8. Check for vacuum. hamess
; connectors.
SEF500R Forl5 s‘ecunds after starting
\ell;?:rjll'n should not exist ‘ BR
Xist.
“TROUBLE DIAG-
W ACTIVETEST i For 5 seconds after startin Go to
[ engine, ng NOSIS FOR INTERMIT-
MAP/BARO SW/V  Baro Vacuum should exist, TENT INCIDENT, ST
z=zz====== MONITOR =z=z=z======: EC-106.
CMPS*RPM(REF) 700rpm NG
MAP/BARO SWA  BARO B] RS
ABSOL PRES/SE 4.3V ¥
CHECK HOSE. NG_‘ Clean, repair or reconnect
1. Turn ignition switch “OFF”. "] the hose. BT
BARO 2. Check hose for clogging, cracks, dis- If NG, check vacuum port
MAP connection or improper connection. for clogging.
SEF498R
OK OK A
B ] Y
] CHECK INTAKE SYSTEM.
Check the intake system EL
for air leaks.
® )4

{Go to next page.)

——
ji% Improper connection
) SEF109L

EC-339 207
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Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

DISCONNECT
Ts E@ Valve (Cont’d)
i)
NG
& ol CHECK POWER SUPPLY. ,| Check the following.
v 1. Turn ignition switch “OFF”. "| ® Hamess connectors
(ﬁ 2. Disconnect MAP/BARO switch solenoid @2D), @3
@) valve harness cannector. ® Harness connectors
serssig| | 3 Tum ignition switch “ON". D, @D
4. Check voltage between terminal (2) ® 10A fuse
E] o SCONNEST and engine ground with CONSULT or ® Hamess for open or
&) E} “ - tester. short between MAP/
HS. Voltage: Battery voltage BARO switch solenoid
.. if OK, check harness for short. valve and fuse
© CONNECTGR If NG, repair harness or
es OK connectors.
D] v
CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following.
@ 1. Turn ignition switch “OFF". "| ® Harness connectors
2. Disconnect ECM hamess connector. .
SEFE20T 3. Check harness continuity between ECM If NG, repair open circuit,
terminal and terminal with short to ground or short to
CONSULT or tester. power in harness connec-
Continuity should exist. tors.
If OK, check harness for short fo
ground and short to power.
OK
¥
CHECK COMPONENT NG; Replace MAP/BARC
{(MAP/BARQ switch solenoid valve). "] switch sclencid valve.
Refer to “COMPONENT INSPECTION”
on next page.
oK
¥
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
A 4
INSPECTION END
508
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BicriveTeEsTE [

MAP/BARO swvV  MAP
—o==o=zo= MONITOR =====z===:
CMPS«RPM{REF) 700rpm
MAPR/BARO SW/v MAP
ABSOL PRES/SE 1.3V

BTG MAP |

SEFE00R

WmactiveTesTB [

MAP/BARC Sw/V  Baro
========== MONITOR ===zz==z==:
CMPS<RPM(REF} 700rpm

MAP/BARO SW/  BARO
ABSOL PRES/SE 4.3V

SEF498R

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)
COMPONENT INSPECTION

MAP/BARO switch solenoid valve
1. Start engine and warm it up to normal operating tem- A

A
=

perature.

2. Perform “MAP/BARO SW/V” in “ACTIVE TEST”

mode with CONSULT.
3. Check the following.

e Condition: At idle under no-load

e CONSULT display

BATTERY

MEC488E

MAP/BARO ABSOL PRES/SE (Voltage)

BARQ More than 2.6V

MAP Less than the voltage at BARO

e Time for voltage to change
MAP/BARO SW/V Required time to switch
BARO to MAP
Less than 1 second

MAP to BARO

4, If NG, check solenoid valve as shown below.

@1.

OR

Turn igniticn switch “OFF” and remove MAP/BARO
switch solenoid valve.

2. Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals (1) Yes No
and @
No supply Nao Yes

3. Check the time required for the solenoid valve to

switch. It should be less than 1 second.
4. If NG, repiace solenoid valve.

EC-341

@l

LS

€L

R

AT

BR

8T

RS

BT

A

EL
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ON BOARD DIAGNOSIS LOGIC
% The closed loop control has the one trip detection logic.

Closed Loop Control

Diagnostic
oo Check ltems
Trouble Malfunction is detected when ... .
{Possible Cause)
Code No.
P1148 ® The closed loop control function does not operate ® The froni 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

# MONITOR % NOFAL L]
CMPS'RPM(REF)  2000rpm
FR 02 SENSOR 0.79V
VHCL SPEED SE 75km/h
B/FUEL SGHDL 2. 7msec

| RECORD

SEF237V

510

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 Never raise engine speed above 3,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE?”. If the engine speed limit is exceeded, retry
the procedure from step 4).

e Before performing the following procedure, confirm
that battery voltage is more than 11V at idle.

®

2)
3)

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

Select "DATA MONITOR” mode with CONSULT.
Hold engine speed at 2,000 rpm and check the foi-
lowing.

“FR 02 SENSOR” voltage should go above 0.70V at

least once.
OR

4)

“FR 02 SENSOR” voltage should go below 0.23V at
least once.

If the check result is NG, perform “DIAGNOSIS
PROCEDURE”, EC-185.

If the check result is OK, perform the following step.
Let engine idle at least 4 minutes.

Maintain the following condition at least 50 consecu-
tive seconds.

EC-342



TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control (Cont’d)
B/FUEL SCHDL: 1.0 msec or more
CMPS-RPM (REF): 1,800 - 3,200 rpm (A/T)
1,900 - 3,200 rpm (M/T) @l
Selector lever: Suitable position
VHCL SPEED SE: More than 70 km/h (44 MPH)
During this test, DTC P0130 may be displayed on MA,

CONSULT screen.
6) If DTC is detected, go to "DIAGNOSTIC PROCE-

DURE” below. m
OR EM

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed LG
loop control. During this check, a 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 engine ground.
3) Check the following with engine speed held at 2,000 FE
rpm constant under no load.
e The voltage should go above 0.70V at least once.
OR ' CL
® The voltage should go below 0.23V at least once.
4) 1If NG, go to “DIAGNOSTIC PROCEDURE” below. -

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR DTC P0133, EC-185. gy

FA

RS
BT

A

EC-343 o



SYSTEM DESCRIPTION

TROUBLE DIAGNOSIS FOR DTC P1220

Camshaft position sensor

Engine speed

Y

Mass air flow sensor

Amount of intake air

Y

Fuel Pump Control Module (FPCM)

) ECM »| FPCM
Engine coolant temperature Engine coolant temperature -
sensor "
Ignition switch | Start signal >
This system controls the fuel pump operation. A .
The amount of fuel flow delivered from the fuel Condi rrioun .
. onditions of fuel Supplied vaoltage
pump is altered between two flow rates by the flow
FPCM operation. The FPCM determines the volt- - .
age supplied to the fuel pump (and therefore fuel ® Engine cranking
flow) according to the following conditions. ® Engine coolant tempera-
ture is below 10°C {50°F). high Battery voltage
® Engine is running under {11 - 14V)
heavy load and high
speed conditions
Except the above low Approximately 7V

FPCM

decreased.

SEF421Q)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

COMPONENT DESCRIPTION

The FPCM adjusts the voltage supplied to the fuel pump to
control the amount of fuel flow. When the FPCM increases the
voltage supplied to the fuel pump, the fuel flow is increased.
When the FPCM decreases the voltage, the fuel flow is

MONITOR ITEM CONDITION SPECIFICATION
® When cranking engine HI
FPCM
@ [dle at coolant temperatures above 10°C (50°F) LOW
® When cranking enging Approx. 0.4V
FPCM DR VOLT
® |dle at coclant temperatures above 10°C (50°F) Approx. 5.0V

512

EC-344



TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) {Cont’d)

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

TER- WIRE DATA o
MINAL COLOR ITEM CONDITION (DC voltage)
Ho RiA
|When cranking the engine{ Approximately 0.4V
11 B/P Fuel pump control module ‘ Engine is running.| (Warm-up condition)
Approximately 10V E
Idle speed
Fue! pump control module —— - " LG
36 G/R (FPCM) check |Engme is runnlng.| {(Warm-up condition) Approximately 5V
Idle speed
ON BOARD DIAGNOSIS LOGIC
: - FE
Diagnostic Trouble . Check items
Code No. Malfunction is detected when ... (Possibie Cause)
P1220 ® An improper voltage signal from the FPCM, which | ® Harness or connectors cL
1305 is supplied to a point between the fuel pump and (FPCM circuit is open or shorted.)
the dropping resistor, is detected by ECM. @ Dropping resistor
® FPCM MT
AT
FA
RA
3R
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR ¥ NOFALL [] PROCEDURE
CMPS+RPM(REF)  2000rpm CAUTION: . ST
COOLANT TEMP/S  91°C Always drive vehicle at a safe speed.
VHCL SPEED SE 80km/h
B/FUEL SCHDL 1.6msac NOTE: _ RS
Egcm DR VOLT 4.4V If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

C LOW DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con- BT
ducting the next test.

‘ RECORD —|SEF292V TESTING CONDITION:
¢ Always perform test with coolant temperature above [HA
10°C (50°F).
e Confirm that battery voitage is more than 11V at idle.
1) Turn ignition switch “ON” and select “DATA MONI- EL
TOR” mode with CONSULT.
2) Start engine.
3) Hold vehicle at the following conditions for 12 sec- DK
onds.
CMPS-RPM (REF): 1,700 - 2,500 rpm (A/T)
2,000 - 3,000 rpm (M/T)
513
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Fuel Pump Control Module (FPCM) (Cont’d)
Vehicle speed: 70 - 100 km/h (44 - 62 MPH)
B/FUEL SCHDL: 1 - 5 msec
Selector lever: Suitable position
4) if 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-348.
OR

) 1)} Start engine.

2) Hold vehicle at the following conditions for 12 sec-
onds.
Engine speed: 1,700 - 2,500 rpm (A/T)

2,000 - 3,000 rpm {M/T)

Vehicle speed: 70 - 100 km/h (44 - 62 MPH)
Selector lever: Suitable position

3) Select “MODE 7" with GST.

4) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-348.

OR
voy 1) Start engine.
2) Hold vehicle at the following conditions for 12 sec-
onds.

Engine speed: 1,700 - 2,500 rpm (A/T)
2,000 - 3,000 rpm (M/T)

Vehicle speed: 70 - 100 km/h (44 - 62 MPH)
Selector lever: Suitable position

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

4} Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

5) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-348.

514 EC-346
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Fuel Pump Control Module (FPCM) (Cont’d)

IGNITION SWITCH ' EC-FPCM-01
ON or START @ﬂ
|
1 FUSE
BLOCK “ n
(J/é))c Refer to “EL-POWER". meam : Detactable line for DTC
mmaaus : Non-detectable line for DTC MIA
| - .
iy
B =R

BiL

LG

FUEL
PUMP . —
RELAY I -

T te_ofh g m—

'y &
Bl
2] [6] T FE
L.I_I I_*_I I_I FUEL
B/P BY PUMP
(G,
I I GL
(]
G/R
I T
B/P 4 ]
- ™ @ o= AT
&9
B/P
i
FA
G/A
— [2] DROPPING
= |rESISTOR [RA
F
i KN
|—'—||zl L;—l BR
E28)
B/P BIP G/R ;
e1 [l [E3 I I ST
FPR FPC FrcmM B
CK CoNTROL B B
MODULE} e -
B14 ES)
Refer to last page (Foldout page). BT
.
3|(mid) (s 41516 G418 3 142 IC 3 |(vad
AT 7]slsfolril2afiafrsle]l S~  EDAT] L slel7]e] w
El A
sla] < 15l6]7]8]qmpy  [INNBN[ESRNENINTN] Gaza) (B16)
10)7 1] 12f1a[1a]5T1eli7 fis[efo0] S NN fionr N 4N|15N|1ewg (ﬁ)? _
EL
o
B27 1| (Bz8
AECA75A
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Trunk room right slde

{Removing trim} Remster
o 2 N\

Harness CDHHECIOI’

/98 1 1//

Harness connector
f eme

SJ
Fuel pump

control module

SEF293V,

]

SEF005R

E.] . DISCONNECT

Dropping resustor

ﬂ.@.ﬂ
J

[a]

e o

2

FPCM 17
= DISCONNECT
A€

SEF294V

Fuel pump
harness connector

AEC921

Fuel Pump Control Module (FPCM) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK POWER SUPPLY.

1, Turn ignition switch “OFF".

2. Disconnect FPCM hamess connector.

3. Turn ignition switch “ON”.

4. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Battery voltage

.| Check the following.

E v

OK

#® Harness connectors
GD. @I

® Hamess for open or
shornt between FPCM
and fuel pump relay

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT-.

1. Tumn ignition switch “OFF”,

2. Disconnect dropping resistor harness
connector.

3. Check hamess continuity between
FPCM terminal (2) and dropping resis-
tor terminal @ and engine ground.
Continuity should exist.

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

.| Repair open circuit or short

h 4

OK

"| to ground or short to power

in harmess or connectors.

CHECK GROUND CIRCUIT-II.

1. Disconnect fuel pump harness connec-
tor.

2. Check harness continuity between fusl
pump terminal @ and dropping resistor
terminal @, resistor terminal @ and
FPCM terminal (1).

Continuity should exist.

3. Check harness continuity between
FPCM terminal @ and engine ground,
fuel pump terminal @ and engine
ground.

Caontinuity should not exist.
[f OK, check harness for short to
ground and short to power.

| Repair open circuit or short

E Y

OK

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

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

4

to ground or short to power
in harness or connectors.

Check the folloWing.

OK

®

(Go to next page.)

EC-348

® Harness connectors

20, @D
® Harness connectors
® Harness for open
between ECM and
FPCM
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.




TROUBLE DIAGNOSIS FOR DTC P1220

DIEONNECT
DIBCDNMEET

FPCM

. MSCONNELT

Dropping r35|st0r

Fuei pump

- @&f ..

FPCM
Fuel pump

EE
=

SEF295V
. & DISGGNNEGT
DESCONNKECT
HE A€
o [=];
[ ecm _[o]connecToR]|
SEF296V

p— T DISCONNECT
1)
[E"ecmJo]connzcton]] T.S_ ﬁ}]

36 FPCM
L

T.S. @

Fuel pump
2

DISCONNECY

[Q]

. ha

A€

o] connecTor])
36

I Ecm

[Q]

& ]

SEF297V

Fuel Pump Control Module (FPCM) (Cont’d)

CHECK INPUT SIGNAL CIRCUIT.

1. Check harmess continuity between ECM
terminal and FPCM terminal @ (or
fuel pump terminal @).

Continuity should exist.

2. Check harness continuity betwsen ECM
terminal and engine ground.
Continuity shouid not exist.

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

NG

OK

y

Check the following.
® Hamess connectors

9, @3

® Harness connectors

® Harness for open or
short between ECM and
FPCM (and fuel purnp)

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.

A

EM

LG

CHECK COMPONENT

(Dropping resistor).

Refer to “COMPONENT INSPECTION"
on next page.

NG

OK

¥

Replace dropping resistor.

CL

CHECK COMPONENT

(FPCM).

Refer to “COMPONENT INSPECTION”
on next page.

NG

oK
A4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

r

INSPECTION END

EC-349

Replace FPCM.

BR

ST

RS

BT

HA

EL
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B ACTVETESTE [

FPCM Hi
========== MONITOR zz===z===:
CMPS=RPM (REF) 825pm
FPCM DR VOLT 0.2V
FPCM HI

BT oW |[ OFF |

SEF288V|

BACTIVETESTEH [

FPCM LOW
==oz====== MONITOR ===z=z===:
CMPS=RPM (REF) 825pm
FPCM DR VOLT 4.4V
FPCM LOW

SEF299V

Trunk room rlght Slde

Dropplng re5|stor E‘%
onNNEcr N harness conneclor

)

SEF300V,

. Trunk room right side = vy
e
5= A€

o[~Tn]

SEF301V|

518

Fuel Pump Control Module (FPCM) (Cont’d)
COMPONENT INSPECTION

FPCM

1. Start engine and let it idle.
2. Perform “FPCM” in “ACTIVE TEST” mode with CON-
SULT.
3. Check the following.
e When selecting “HI”, “FPCM DR VOLT” indicates
approximately OV.
e When selecting “LOW”, “FPCM DR VOLT” indicates
approximately 4.4V.
4. If NG, replace FPCM.
OR
. Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and let it idle.
Check voltage between terminals 1) and @.
When starting engine:
Approximately 0V
After starting engine:
Approximately 5V
5. If NG, replace FPCM.

=

W

Dropping resistor

Check resistance between terminals (1) and @.
Resistance: Approximately 0.8{) at 25°C (77°F)

EC-350
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Battery &<

Distributor

Ignition coil «_
harness cannector

\ //%4 Power transistor

harness connector w ==

L

SEFQ10P|

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Ignition Si

COMPONENT DESCRIPTION

gnal

Ignition coil & power transistor {Built into distributor)

The ignition coil is built into distributor. The ignition signal from
the ECM is sent to the power transistor. The power transistor

WA

switches on and off the ignition coil primary circuit. As the pri-
mary circuit is turned on and off, the proper high voltage is
induced in the coil secondary circuit. =
The distributor is not repairable and must be replaced as an
assembly except distributor cap and rotor head. e

SPECIFICATION

MONITOR ITEM CONDITION
® Engine: After warming up Idle 13 - 15° BTDG
IGN TIMING ® Air conditioner switch: OFF
® Shift lever; “N” FE
® Nodoad 2,000 rpm More than 25° BTDC
ECM TERMINALS AND REFERENCE VALUE CL
Specification data are reference values and are measured between each terminal and engine ground.
TER- AT
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DC voltage)
0.2 - 0.6V AT
My
[Engine is running.| (Warm-up condition) : I Y R FA
ldle speed ¢
E) @X
1 w/B Ignition signal SEF186T
Approximately 0.5V BE
(v)
— - 4
[Engine is running.] 2 &
Engine speed is 2,000 pm. 0
RS
SEF187T
BT
HA
EL
DX
519

EC-351
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

TER-
MINAL
NO.

WIRE

COLOR ITEM

DATA

CONDITION (DG voltage)

Approximately 13V

M

FEngine is running.|(Warm-up condition) ool li i

Idle speed

ofV..

T SEF{8eT

Ignition check

Approximately 13V

My
a0l....0 B R

[Engine is running.] AR EN I NEEE

Engine speed is 2,000 rpm.

AR RN

SEF{80T

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Malfunction is detected when ... Pgh%gfk Igms
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 cpen or shorted.)

® Power transistor unit.

® Resistor

® Camshaft position sensor

® Camshaft position sensor circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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 DTC P1320 (0201) is displayed with P0340 (0101), per-
form TROUBLE DIAGNOSIS FOR DTC P0340 first. Refer
to EC-260.

'

1)
2)
3)

4)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at least 4 seconds. (If engine
does not run, turn ignition switch to “START” at least
5 seconds.)

if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-355.

OR
Turn ignition switch “ON”.
Start engine and wait at least 4 seconds. (If engine
does not run, turn ignition switch to “START” at least
5 seconds.)
Select MODE 3 with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-355.

OR

EC-352



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
1) Turn ignition switch “ON”.
2) Start engine and wait at least 4 seconds. (If engine
does not run, turn ignition switch to "START” at least &l

5 seconds.)
3) Tum ignition switch “OFF” and wait at least 5

seconds, and then turn “ON”. Wi,
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
5) If 1st trip DTC is detected, go to “DIAGNQSTIC EM
PROCEDURE”, EC-355.

LG
FE

cL

M

BA

BR

ST

RS

BY

EC-353 >z



TROUBLE DIAGNOSIS FOR DTC P1320

BATTERY

30A

Ignition Signal (Cont’d)

Refer 0 “EL-POWER".

g To
’- BRE I N

EC-IGN/SG-01

= : Detectable line for DTC
= Non-detectable line for DTC

522

.,5 Switch BIR
OFF T
E&w r.']
Acc\ﬁﬁ:
LL_:—I_I BW
BAR - CONDENSER
|
LB/RB!F!B.’H T
BW
f — DISTRIBUTOR
IGNITION TRANSISTOR !
é’g COIL
|
w L] L2
: (WA (e
| wW/R B
& =
|—'—|1
ResisTor | 1
S A
.‘-—
[ 7]
> JOINT
(L2 CONNECTOR-1
GYR
|
o LILT
[ k] ?
S @
w W/B I
SPARK I-l—-l ’—I—I
PLUG [Z] 71 I—.
IGNCK IGN | E&M |
== == EoniRoL A g
MODULE) = &
F18 Fi2
Refer to last page (Foldout page).
fommmmmmmmmmmmmoooooos | (D) EmD
] ] 1
L g | === 11315107 ! GAHHIHEDID] 18 I F23
4]5]6]7]8] W sl2]4] "W GY Gy |
1 (Fe)
=
101{102]1¢3| J104f105{106
107}108]109| j11cfi11f112
113[114]115| [116]117]118
AECA52A

EC-354



TROUBLE DIAGNOSIS FOR DTC P1320

Power transistor
™ ,/%/
g Ahamess CONNBCION wrgsm—t

Battery

Distributor

r

Igniticn coil
harness connector

VAN

SEFO10P

& DISGCNNECT
A E

@ &

@ ¥

———

!

AEC698

DISGONNECT
A€

|

!

AEC699

|

W ﬁmﬁrgj:; DISCONNEGT
H.S. T.5. Es:j]

ECM

[o]coNNECTOR]

i

AEC700

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

Turn ignition switch "OFF”, and restart
engine, _
Is engine running?

Yes

——» @ (Go to next page.)

No
v

CHECK POWER SUPPLY. NG> Check the following.

1. Turn ignition switch “OFF”. ® Harness connectors

2. Disconnect ignition coil harness con- .
nector. @ Harness connectors

3. Turn ignition switch “ON”. @3d,

4, Check voltage between terminal @and ® Harness for open or
ground with CONSULT or tester. short between ignition
Voltage: Battery voltage coil and ignition switch

If NG, repair harness or
OK connectors.
8 :

CHECK GROUND CIRCUIT. NG_ Repair open circuit or short

1. Turn ignition switch “"OFF”. to ground or short to power

2. Disconnect power transistor harness in harness or connectors.
connector.

3. Check harness continuity between ter-
minal {(2)and engine ground.

Continuity should exist.
If OK, check harness for short to

- ground and short to power.

oK
A 4

CHECK INPUT SIGNAL CIRCUIT. NG_; Repair open circuit or short

1. Disconnect ECM harness connector. "1 1o ground or short to power

2. Check harness continuity betwean ECM in harness or connectors.
terminal @and power transistor termi-
nai .

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

CHECK COMPONENTS
(Ignition coil, power transistor).
Refer to “COMPONENT INSPECTION”,

EC-357.
l OK
®

(Go to next page.)

EC-355

Replace malfunctioning
companent(s).

EM

LC

FE

CL

T

AT

FA

8T

RS

523



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

D)
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair open circuit or short
1. Stop engine. "| to ground or short to power
2. Disconnect ignition coil harness con- in harness or connectors.
nector.
3. Strip tape covering resistor and con-
denser.

4. Disconnect resistor harness connector.

5. Disconnect ECM harness connector.

6. Check harness continuity between igni-
tion coil terminal and resistor termi-

D
DISCOMMNECT DISCONNECT
Eﬁ} @ iﬁ} nal (1), resistor terminal (2)and ECM
1S - TS, terminal @
8

Continuity should exist.
if OK, check harness for short to

ground and short to power.

CK

= : "

AEC735

CHECK COMPONENTS Replace resistor.

SEF333U {Resistor}.
Refer to “COMPONENT INSPECTION”

(D] on next page.
DISCONNECT £ DISCONNECT oK
s A&
oy =7 A 4
[[_Ecm__[o[connecton]| Perform *TROUBLE DIAGNOSIS FOR
2 INTERMITTENT INCIDENT", EC-106.
Q] =
INSPECTION END
SEF334U

> EC-356



TROUBLE DIAGNOSIS FOR DTC P1320

— DISCONNEGT
125
€

Coil tower metal tip

AEC902

AECI03]

2 J

SEF638T)

Resistor

AECT780

Ignition Signal (Cont’d)
COMPONENT INSPECTION

Ignition coil

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal

Resistance [at 26°C {77°F)]

@ - (Primary coil)

Approximately 0.5 - 1.08)

@ - secondary terminal on distributor
head (Secondary coil)

Approximately 25 k()

3. For checking secondary coil, remove distributor cap.

4. Check resistance between ignition coil harness connector
terminal @ and coil tower metal tip @ (secondary terminal)

on the distributor head.
If NG, replace distributor.

Power transistor

1. Disconnect power transistor harness connector.

2. Check power transistor resistance between terminais @

and (®.
Terminals Resistance Result
Except 00 OK
@ and P
00 NG

If NG, replace distributor.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals (1) and @).

Resistance: Approximately 2.2 k() [at 25°C (77°F)]

If NG, replace resistor.

EC-357

A

(=]

LG

FE

CL

T

AT

FA

BR

ST

RS

BT

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P1336

Z éCoiI
Permanent magnet

SEF956N

sensor {OBD)|

(@)~

aft po;ﬁion

SEF957N

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 voitage 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.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
@gine is runningj {(Warm-up condition)
50 B Sensors’ ground |_ Approximately OV
ldle speed
Approximately 0.03V
V)
|Engine is running.| {Warm-up condition) al ...
Idie speed 0
SEFG43U
Crankshaft position sensor ]
53 W (OBD) Approximately OV
V)
4 - .
|[Engine is running. | 3 -
Engine speed is 2,000 rpm.
SEFG44L
526

EC-358



TROUBLE DIAGNOSIS FOR DTC P1336

ON BOARD DIAGNOSIS LOGIC

Crankshaft Position Sensor (CKPS) (OBD)
(COQG) (Cont’d)

Diagnestic Check tems
Trouble Code Malfuncticn is detected when ... .
(Possible Cause)
No.
P1336 @ A chipping of the flywheel or drive plate gear tooth ® Harness or connectors
0905 (cog) is detected by the ECM. ® Crankshaft position sensor {OBD)
® Drive plate/Flywheel

CMPSsRPM(REF} 700rpm

% MONITOR  ¥r NO FAIL []

| RECORD

|

SEF190P

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.

®

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.

2) Start engine and run it for at least 4 minutes at idle
speed.
3) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-361.
OR
@ 1) Start engine and run it for at ieast 4 minutes at idle
= speed.
2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-361.
OR
oy 1) Start engine and run it for at least 4 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) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-361.

EC-359

MA
EM
LG

FE

GL

[T

AT

BR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

EC-CKPS-01
CRANKSHAFT
POSITION
SENSOR {OBD)
- m : Datactable ling for DTC
L%I_l L%I_l mmme : Nor-detectable line for DTC
w B8
L e~
1 - |
| 1
1 I
1 1
I 1
1 ]
1 !
I ]
1 |
I 1
| 1
1 1
1 1
i b I I
! 4 | GY aY
l I =] Al
1 | JOINT
I : CONNECTOR-1
! |
1 4 12
| L] [12]
; i K] ]
1 | B
27 mieteiiaiaiuiiey: Y
v :
@ ﬁl ECM (ECCS .
RGC/S GND-A
CONTROL l
MODULE) B B
£ .
F18 F12

528

Refer to last page (Foldout page).
&)

102

104

105

108

110

m

114

116

117

AEC458A



TROUBLE DIAGNOSIS FOR DTC P1336

/)
Crankshaft position
sensor (OBD))
harness conhector
Radiator | Og
- SEF957N
)& DISCONNECT DISCOMNECT
A€ A€
[_Eem_Jo|connEecToR]|
GF) }3
AECT40
E = DISCONHECT AT
A € (¥
2
‘
AECT47

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
5Crews.,

OK

v

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect crankshaft position sensor
(OBD) and ECM harness connectors.
2. Check continuity between ECM terminal

and terminal @
Continuity should exist.
If OK, check hamess for short to
ground and short to power.

NG

oK
B 4

Repair open circuit or shont

to ground or short to power
in harness or connectors.

CHECK GROUND CIRCUIT.

1. Reconnect ECM harness connectors.

2. Check hamess continuity between ter-
minal and engine ground.
Continuity should exist.
If OK, check hamess for short to
ground and short to power.

NG

Y

¢OK

Loosen and retighten the fixing bolt of the
crankshaft position sensor (OBD). Then
retast.

J, Trouble is not fixed.

Repair open circuit or short
to ground or short to power
in harness or connectors.

CHECK COMPONENT
[Crankshaft position sensor (OBD)].
Refer to “COMPONENT INSPECTION"

on next page.

NG

J,OK

Replace crankshaft posi-
tion sensor (OBD).

CHECK SHIELD CIRCUIT

1. Turn ignition switch “OFF”.

2. Remove joint connector-1.

3. Check the following.

® Continutity between joint connector-1
terminal and engine ground

® Joint connector-1
{Refer to “"HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If OK, check harness for short o power.

NG

¥

J,OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

‘Trouble is not fixed.

Repair open circuit, short
to ground or short to power
in harness or connectors.

Visually check for chipping flywheel or
drive plate gear tooth {cog).

NG

h 4

Replace the flywheel or
drive plate.

¢OK

INSPECTION END

EC-361

[

EM

LG

[FE

CL

FA

RA

BIR

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF960N

AECBHA

530

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Pl S A

5. Check resistance as shown in the figure.
Resistance:
166 - 204() [at 25°C (77°F)]

EC-362



TROUBLE DIAGNOSIS FOR DTC P1400

To intake
air flow

SEF318U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

EGRC-Solenoid Valve

COMPONENT DESCRIPTION

The EGRC-solenoid valve responds to sighals 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 intake manifold collector to the

EGR valve.

SPECIFICATION

MONITOR ITEM CONDITICON
® Engine: After warming up Idle OFF
® Air conditioner switch: “OFF”
EGRC SOLV ® Shift lever: “N” Rev engine up from 2,000 to 4,000 ON

® No-load

rpm.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
lEngine is running.| (Warm-up condition) BATTERY VOLTAGE
|— Idle speed (11 - 14v)
103 P EGRC-solenoid valve
[Engine i5 running. | (Warm-up condition}
L 0-0.7V
Rev engine up from 2,000 to 4,000 rpm.
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck Items
No. {Possible Cause}
P1400 ® The improper voltage signal is sent to ECM through | ® Harness or connectors
1005 EGRC-solencid valve. ' (The EGRC-solenoid valve circuit is apen or shorted.)
® EGRC-solenoid vaive

EC-363

@l
A
R
LG
&
FE
GL
T
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531



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

 MONITOR ¥ NO FAIL PROCEDURE

COOLAN TEMP/S

0°C NOTE:

ducting the next test.
1) Tumn ignition switch “ON".

RECORD

] wait at least b seconds.

SEF002P 3) If 1st trip DTC is detected, go to “DIAGNOSTIC

532

PROCEDURE”, EC-366.
OR

DIAGNOSTIC TROUBLE CODE CONFIRMATION

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-

2) Select “DATA MONITOR” mode with CONSULT and

@ 1) Turn ignition switch “ON” and wait at least 5 sec-

onds.
2) Select "MODE 7" with GST.

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

PROCEDURE”, EC-366.
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 |l (Self-diagnostic results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-366.

EC-364



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)
EC-EGRC/V-01

IGNITION SWITCH @l
ON or START
-1 FUSE Fiafer to “EL-POWER".
10A |BLOCK
ue) b
: M77 smmm : Deiectable line for DTC
IMI . Non-detectable line for DTC
BR EM
B8R LG

BR @L

VALVE MT

P
AT
A
P
NG,
p
I BR
P
[Frea]l
ECM (ECCS T
EGH CONTROL §
MODULE)
RS
BT
112]3]4 O 51617 |8 1K[2K]3K| C I {4K|5KIBK|7K [5<]
o [0l Telralral = [l iehiojzo .E\?E\,E R L L ax@ ﬂﬂ 94

EL
te1|102|103] |104}105 38
107] toefiog| {110]111 42
113[11a3115] 1116|117 = DX
AEC453A
533

EC-365



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC sclenoid valve
harness connector

& DISCONNECT
A€

N

® e

AECT753

B

DISCONNECT DISCOKNECT
A€ A€

[C_eom [lconnecron]| @
108
e

AEC754

534

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “"OFF~. "| ® Harness connectors
2. Disconnect EGRC-solenoid valve har- @3, F2D
ness connector. ® Harness connectors
3. Tumn ignition switch “ON”. (F5), @D
4. Check voltage between terminal @ ® 10A fuse
and ground with CONSULT or tester. ® Harmess for open or
Voltage: Battery voltage short between EGRC-
oK solencid valve and fuse
If NG, repair harness or
connectors,
B] v
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF". ® Hamess connectors
2. Disconnect ECM harness connector. (5. ED
3. Check harmess continuity between ECM ® Harness for open or
terminal and terminal (T). short between EGRC-
Continuity should exist. solenoid valve and ECM
If OK, check harness for short to K NG, repair open circuit or
ground and short to power. short to ground or short 1o
oK power in harness or con-
nectors.
4
NG

CHECK COMPONENT
(EGRC-solenoid valve).

Refer to "COMPONENT INSPECTION"
on next page.

Y

OK

h 4

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT™, EC-1086.

h 4

INSPECTION END

EC-366

Replace EGRG-solenoid
valve,




TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)
COMPONENT INSPECTION

EGRC-solenoid valve

MacTveTesTB O ] . . @U
EGRC SOV on Check air passage continuity.
MONTOR Perform “EGRC SOLENQID VALVE” in “ACTIVE TEST”
CMRSRPM (REF) orpm mode_
: A4
“on [N Gondition continaty eoninaty.
EGRC SOLENOID VALVE between (&) and between ® and ©  EM
ON Yes No
AECB45A
OFF No Yes
LG
" H
Air passage Air passage EE
Condition continuity continuity
between @ and between @ and ©
12V direct current supply 6L
between terminals Yes No
accors] and @
No supply No Yes T
If NG or operation takes more than 1 second, replace solenoid
valve, Ar
FA
BA
BR
ST
RS
Br
HA
EL
)
535
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element

EGR Temperature Sensor
COMPONENT DESCRIPTION

Tightening nut

The EGR temperature sensor detects temperature changes in
the EGR passageway. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passageway changes.
The EGR temperature sensor is a thermistor that modifies a
Connector voltage signal sent from the ECM. This modified signal then
retuns 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.

SEFS99K| It is used only for the on board diagnosis.

<Reference data>

1 1
A 50

(32) {122)
Temperature °C {°F)

| /] J
100 150 200
(212) (302) (392)

SEF526Q)

ON BOARD DIAGNOSIS LOGIC

10,000
EGR temperature Voltage™ Resistance
°C(°F) v MQ
0 (32) 4.81 7.9-97
1000 50 (122) 282 0.57 - 0.70
100 (212} 0.8 0.08 - 0.10
& *: These data are reference values and are measured between ECM terminal
x (EGR temperature sensor) and engine ground when EGR system is
g operating.
g0 Voltage: 0 - 1.5V
3
18

Diagnostic Trouble

Malfunction is detected when ....

Check Items

Code No. (Possible 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 ceolant temperature is fow.

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-solencid valve

® Harness or connectors
{The EGR temperature sensor circuit is open.)

® EGR temperature sensor

& Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

536
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TROUBLE DIAGNOSIS FOR DTC P1401

CMPS+RPM(REF)
COOLAN TEMP/S

% MONITOR 9 NOFAIL D

700rpm
20°C

SEF335U

CONNECT

[T _eom [0 connector] E}
51

&y

&)
HS.

CMPS*RPM(REF)
COOLAN TEMP/S
VHCL SPEED SEN
THRTL POS SEN
B/FUEL SCHDL

o
H cle

SEF00EP
@ w MONITOR * NO FAIL I:l

1900rpm
85°C
20kmv/h
1.68V
1.0msec

SEF724wW

EGR Temperature Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Perform “Procedure for malfunction A” first. If DTC cannot
be confirmed, perform “Procedure for malfunction B”'.

Procedure for malfunction A

NOTE:
i “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) Verify that engine coolant temperature is less than
40°C (104°F).
If the engine coolant temperature is above the range,
cool the engine down.
4) Start engine and let it idle for at least 8 seconds.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-372.
OR
@ 1) Turn ignition switch “ON”.
2) Select "MODE 1 with GST.
3) Verify that engine coolant temperature is less than
40°C (104°F).
If the engine coolant temperature is above the range,
cool the engine down.
4) Start engine and let it idle for at least 8 seconds.
5) Select "MODE 7” with GST.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-372.
OR
1) Turn ignition switch “ON”.
~ 2) Verify that voltage between ECM terminal &) (engine
coolant temperature)} and engine ground is more than
2.7V.
If the voltage is below the range, cool the engine
down.
3) Start engine and let it idle for at least 8 seconds.
4) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
5) Turn ignition switch “ON” and perform “Diagnostic
Test Mode 1l {Self-diagnostic results)” with ECM.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-372.

Procedure for malfunction B

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:
Always perform test at a temperature above 5°C (41°F).

EC-369
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TROUBLE DIAGNOSIS FOR DTC P1401

Lift up the
EGR valve
by hand.

SEF3560Q

CAE QT . A

[—

[o] conneCTOR]f

®

H.
I ecm

SEF391R
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EGR Temperature Sensor (Cont’d)

B "

2)
3)

4)
5)

6)

7)
8)

9)

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 the check result is NG, go to “TROUBLE DIAG-
NOSES FOR DTC P1402". (See page EC-374.)
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.
Voltage should decrease to less than 1.0V.

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", EC-372.

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 it.

Start engine.

10) Maintain the following conditions for at least 5 con-

secutive seconds.
CMPS-RPM (REF): 1,800 - 2,800 rpm (A/T)
1,600 - 2,800 rpm (M/T)
VHCL SPEED SE: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.0 - 3.5 msec (A/T)
1.8 - 3.0 msec (M/T)
THRTL POS SEN: X - (X + 0.87) V
X = Voltage value measured at
step 8)
Selector lever: Suitable position

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

PROCEDURE”, EC-372.

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

® 7
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 DIAGNOSES FOR DTC P1402” (See
page EC-374).

Check voltage between ECM terminal €2 and ground
at about 1,500 rpm with EGR vaive lifted up to the full
position by hand.

Voltage should decrease to less than 1.0V.

If step 4 is OK, perform “TROUBLE DIAGNOSES
FOR DTC P0400 and P1400” (See pages EC-267,
363).

If step 4 is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-372.

EC-370



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
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/'A;:‘:;A\ TEMPERATURE mm : Detectable ling for DTC A
SENSOR — : Norn-detectable line for DTG
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A
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TROUBLE DIAGNOSIS FOR DTC P1401

View with engine hood removed AN
& ntake manifold
collector !
EGR temps;rature sSensor /
harnass connector &0 %
X =)
CJ (= /4{
Z“Vehicle
front
R
SEF283V
SEF394R
[B]
E DISGONNECT
A& &
(o
L‘ tﬂ
SEF395R)
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EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Disconnect EGR temperature sensor ] tors.
harness connector.
2. Turn igrtition switch “"ON”.
3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Approximately 5V
E] oK
A4
CHECK GROUND CIRCUIT. NG‘ Check the following.
1. Turmn ignition switch “OFF”. "| ® Harness connectors
2. Check hamess continuity between ter- F29), (With A/T)
minal @ and engine ground. ® Harness for open or
Continuity should exist. short between EGR tem-
If OK, check harness for short to perature sensor and
ground and short to power. ECM
® Harness for open or
oK . short between EGR tem-
perature sensor and
TCM (With A/T)
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nector.
1
NG

CHECK COMPONENT
{EGR temperature sensor).
Refer to “COMPONENT INSFPECTION”

on next page.

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

h 4

INSPECTION END

EC-372

Replace EGR temperature
§ensor.




TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

COMPONENT INSPECTION

EGR temperature sensor

Check resistance change and resistance value.

<Reference data>
EGR temperature Voitage Resistance
°C {°F) \' MO
0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
100 (212) 08 0.08 - 0.10

10,000

&

100

Resistance k&

10

(32)

1 1 t
50 100 180
(122) {212} {302)
Temperature °C (°F)

J
260
(392)

SEF526Q

If NG, replace EGR temperature sensor.

EC-373
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Mass air flow sensor Amount of intake air

Engine coolant temperature sensor Engine coolant temperature

Y

ECM

EGRC-solenoid valve

k.

Y

Ignition switch Start signal

Throttle position sensor Throttle position

b J

A d

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, current through the solenoid valve

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

542

is cut. This causes the vacuum to be cut. The
EGR valve remains closed.

EGRGC-solenoid valve

EGR and vacuum

Ignition switch (power supply)
————ECM

EGRC-BPT
valve

Collector Throtile
body

SEF317U

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 vaive.

SEF783K,

EC-374



TROUBLE DIAGNOSIS FOR DTC P1402

" To EGR

valve
Vacuum "

signal

To intake
air flow

SEF318U

EGR temperature
sensor

EGR
temperature

ECM

SEF073P

EGR Function (Open) (Cont’'d)

EGRC-solenoid valve o

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 intake manifold collector to the
EGR valve.

ON BOARD DIAGNOSIS LOGIC

If EGR temperature sensor detects EGR flow under the condi-
tion that does not call for EGR, a high-flow malfunction is diag-
nosed.

NOTE:

Diagnosis for this DTC will end when engine coolant tem-
perature is approx. 50 - 60°C (122 - 140°F). Ignition switch
must be turned “ON” (engine start) with engine coolant
temperature below 40°C (104°F) when starting DTC confir-
mation procedure.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check Items -
(Possible Cause)

P1402

0514 call for EGR.

® EGR flow is detected under condition that does not

® EGRC-solenoid valve

® EGR valve leaking or stuck open
® EGR temperature sensor

® CGRC-BPT valve

¥r MONITOR v NoFalL [

COOLAN TEMP/S
EGR TEMP SEN

30°C
4.2V

| RECORD |

SEF347U

M EGR SYSTEM P1402l [
OUT OF CONDITION

__________ MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

SEF245Y

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.

TESTING CONDITION:

e Always perform test at a temperature above -10°C
(14°F).

¢ Engine coolant temperature and EGR temperature must
be verified in “DATA MONITOR” mode with CONSULT
before starting DTC WORK SUPPORT test. If it is out of
range below, the test cannot be conducted.
COOLAN TEMP/S: -10 to 30°C (14 to 86°F)"
EGR TEMP SEN: Less than 4.8V
If the values are out of the ranges indicated above, park
the vehicle in a cool place and allow the engine tem-
perature to stabilize. Do not attempt to reduce the
engine coolant or EGR temperature with a fan or means
other than ambient air. Doing so may produce an inac-
curate diagnostic resulit.

*: Although CONSULT screen displays “-10 to 40°C (14

to 104°F)” as a range of engine coolant temperature,
ignore it.

EC-375
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TROUBLE DIAGNOSIS FOR DTC P1402

W EGR SYSTEM P1402ll [

zzzzzzzz== MONITOR =========-
CMPS-RPM(REF) 987rpm
THRTL POS SEN 0.56V
B/FUEL SCHDL 1.1msec

SEF246V|

8l EGR SYSTEM P1402 8 []
COMPLETED

! SELF-DIAG RESULTS

SEF8371)

View with engine hood removed

collector

\ \\\\%ﬁ»

EGR temperature sensor

intake manifold

I Ecm
51 §2

@
|

SEF348L)

EGR Function (Open) (Cont’d)

® "

2)

3)
4)

Turn ignition switch “OFF” and wait at least 5 sec-
onds. Then turn ignition switch “ON”,

Select “EGR SYSTEM P1402” of “EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.
Folfow the instruction of CONSULT.

Start engine and let it idie until “TESTING” on CON-
SULT screen is turned to “COMPLETED”. (It will take
60 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 30°C (14 to 86°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-378.

OR

Turn ignition switch “ON" and select “MODE 1" with
GST.
Check that engine coolant temperature is within the
range of —10 to 30°C (14 to 86°F).
Check that voltage between ECM terminal €2 (EGR
temperature) and ground is less than 4.8V.
Start engine and let it idle for at least 60 seconds.
Stop engine.
Perform from step 1) to 4).
Select “MODE 3" with GST.
If DTC is detected, go
PROCEDURE” EC-378.

OR

to “DIAGNQOSTIC

6)

Turn ignition switch “ON".
Check the following voltages.
ECM terminal 60 (engine coolant temperature)
and ground:
3.2 -4.4V
ECM terminal 62 (EGR temperature) and ground:
Less than 4.8V
Start engine and let it idle for at least 60 seconds.
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
PROCEDURE", EC-378.

When using GST, “DIAGNOSTIC TROUBLE CODE CONFIR-
MATION 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 Il) is recommended.

EC-376



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont'd)

IGNITION SWITCH
ON or START
FUSE |Refer to “EL-POWER". m  Detectable fina for DTC
10A (E"J!;E%CK = : Non-deteciable line for DTC
g @:wnnm
IEKT]
BR
BR
,—l—|
T
F5
[Eal
E213
T EGR
L TYTY TEMPERATURE
I NIYYLJ SENSOR
BR L2y IR
||T|I R/B B
EGRC-
SOLENQID
é VALVE
oy & N
P o U‘A‘ BB_u
L @D !
E213
i’
P R/B B B
o o o CM (ECCS [35] TCM
i3] [e2] [50] ECM (E
EGR EGRTS GND-A | EON{RGL SENS | TRANSMISSION
MODULE) GND C%BTH%_
MODUL
Refer to tast page (Foldout page).
HMHHED sle[7 8 ]@isd) AHE 4]5 [ [(az6)
g ol1112l13h4li5[18p7 s hole0] w 71slal0l1]i2al14]15016] W
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TROUBLE DIAGNOSIS FOR DTC P1402

=
j)% Improper connection

SEF109L

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK VACUUM HOSE.

Check vacuum hose for clogging, cracks
or improper connectfon.

Refer to “Vacuum Hose Drawing”, EC-15.

NG

Y

5| lOK

Repair or replace vacuum
hose.

BEGRC SOLV CIRCUIT B
DOES THE SCLENCID
VALVE MAKE
AN QPERATING SGUND

EVERY 3 SECONDS?

NexT {0 NO _]{ YES |

MEF357D|

CHECK COMPONENT
{EGRC-solenoid valve).
@ 1. Turn ignition switch “ON".
2. Perform “EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
Note: If this function test mode

OR

NG

is not available, use
1. Turn ignition switch “ON”.
2.
and “OFF” in “ACTIVE TEST”
mode with CONSULT and check
operating sound.
Q

Turn EGRC-solenoid valve “ON”

B ACTIVETEST Hi

EGRC SOLV
(EGR)

MONITOR
CMPS«RPM (REF)

732rpm

B [ON/OFF][ OFF

SEF319U

. Tumn ignition switch “OFF”.
. Disconnect ECM harness con-
nector.
. Turn ignition switch “ON”.
. Connect a suitable jJumper wire
between ECM terminal
and engine ground.
5. Check operating sound of the
solenoid valve when disconnect-
ing and recennecting the jumper
wire,

“ACTIVE TEST’ mode.

B o

‘LOK

hd

Repair or replace EGRC-
solenoid valve or repair
circuit.

CHECK COMPONENT
(EGRC-sclencid valve).

Refer to “COMPONENT INSPECTION”
on next page.

NG

[ [
HAE
IL_ec

[0]

M CONNECTOR||

03

wire

Suitable jumper

SEF491V|

¢0K

Replace EGRC-solenoid
valve.

CHECK COMPONENT

(EGR valve).

Refer to “COMPONENT INSPECTION”
on the next page.

NG

¥

¢OK

Replace EGR valve.

CHECK COMPONENT

{EGRC-BPT valve).

Refer to “COMPONENT INSPECTION”
on EC-380.

NG

L 4

546

¢0K

Replace EGRC-BPT valve.

CHECK COMPONENT
(EGR temperature sensor).
Refer to “COMPONENT INSPECTION”

NG

Y

on EC-380.
J, OK

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-106.

!

INSPECTION END

EC-378

Replace EGR temperature
SENsor.




TROUBLE DIAGNOSIS FOR DTC P1402

EGR valve

MEF137D)

EGRC SOLV
(EGR)

BacTveTESTE O

AECSE45A)

AEC919

EGR Function (Open) {Cont’d)
COMPONENT INSPECTION

EGR valve H

e Apply vacuum to EGR vacuum port with a hand vacuum @
pump.

EGR valve spring should lift. RA

® Check for sticking.

If NG, repair or replace EGR valve.
ERM

EGRC-solenoid valve L

Check air passage continuity.
Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST” H
mode.

plollll Bl
EGRC SOLENOID VALVE between @ and between @ and @
ON Yes No el
OFF No Yes
OR MY
: : AT
Air passage Air passage
Conditions continuity continuity
between (&) and between @ and © BA,
12V direct current supply
between terminals @ and Yes No
@ RA
No supply No Yes

If NG or operation takes more than 1 second, replace EGRC- 5/
solenoid valve.

ST
RS
BT
HA

EL

EC-379 >4



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)

EGR temperature sensor

IR Check resistance change and resistance value.
<Reference data>
EGR temperature Voitage Resistance
°C (°F) Vv MQ
0 (32) 4.81 7.9-9.7
[Q] 50 (122) 2.82 0.57 - 0.70
L o 100 (212) 0.8 0.08 - 0.10

sereasal If NG, replace EGR temperature sensor.

10,000

1,000

N Acceptable range
\
]
|
.CE i .||||
[ )
£ )
8100 )
=® B W,
> ..'I
[ '||.|
t....
N
I.l.l
10F Q,
L X
1 1 1 1 1 1
0 50 100 150 200
(32) (122) {212) {302) (392)

Temperature °C (°F)

SEF526Q

EGRC-BPT valve

1. Plug one of two poris 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. If a leakage is noted, replace the valve.

SEF083P)

EC-380



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure)
Note: If DTC P1448 is displayed with P1440, perform TROUBLE DIAGNOSIS FOR DTC P1448 first. &l
(See EC-415.)
A
ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using 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 EM
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge control
valve. The EVAP control system pressure sensor can now monitor the pressure inside the fuel tank.

If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP LG

canister purge control valve.
EVAP canister purge control solenoid valve E

EVAFP control system pressure sensor
(J EVAP serviy

Vacuum cut valve bypass vaive
Refueling control valve I%—-I
and refueling EVAP vapor
; & ]
\ EVAP canister purge
Vacuum— | EVAP

cut valve
contral valve

FE
i One-way vaiva

€L

Fuel tank

cut valve |canister

EVAP canister purge

EVAP canister
vent control \($) volume control valve T
valve SEF850U

ON BOARD DIAGNOSIS LOGIC AT

Diagnostic
Trouble Code Malfunction is detected when ... (ngs‘?g; 'ggl'jsse)
No. EA
Incorrect fuel tank vacuum relief valve
Incorrect fuel filler cap used .
Fuel filler cap remains open or fails to close. BA
Foreign matter caught in fuel filler cap.
Leak is in line between intake manifold and EVAP
canister purge control valve.
Foreign matter caught in EVAP canister vent control B
vaive.
EVAP canister or fuel tank leaks
EVAP purge line {pipe and rubber tube} leaks
EVAP purge line rubber tube bent. &T
Blocked or bent rubber tube to EVAP control system
pressure sensor '
Loose or disconnected rubber tube
EVAP canister vent control valve and the circuit B
EVAP canister purge control valve
EVAP canister purge volume conirol valve
EVAP canister purge control solenoid valve
Absolute pressure sensor BT
Tank fuel temperature sensor
MAP/BARO switch solenoid valve
Blocked or bent rubber tube to MAP/BARO switch
solenoid valve HA
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

P1440 ® EVAP control system has a teak.
0213 ® EVAP control system does not operate properly.

CAUTION: - (04

e Use only a genuine NISSAN fuel filler cap as a replacement. If 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.

e Use only a genuine NISSAN rubber tube as a replacement.

EC-381 >49



TROUBLE DIAGNOSIS FOR DTC P1440

B EVAP SML LEAK P1440 |:|

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.

4TOUCH START.

EXIT || START

SEF422W

EVAP service port adapter

EVAP
service
port

Pressure pump

SEF462UC;

B EvAP SML LEAK P1440l []

*okkok sk ok (O kokok ok ko

END [ PRINT

SEF295U

. 550

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. _

s Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 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.

e Always remove service port adapter from service port
after 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 P1448 is displayed with P1440, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See
EC-415.)

1) Turn ignition switch “OFF”.

2) Clamp the EVAP hose as shown at 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-384.
OR

NOTE:
Be sure to read the explanation of “Driving pattern” on
EC-46 before driving vehicle.
& 1) Start engine.
2) Drive vehicle according to “Driving pattern”, EC-46.
3) Stop vehicle.
4) Select “MODE 1” with GST.
e If SRT of EVAP system is not set yet, go to the fol-
lowing step.
e If 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 “Driving
pattern”, EC-48.
 8) Stop vehicle.
9) Select “MODE 3” with GST.
e If P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-406.
e If PO440 is displayed con the screen, go to “DIAG-
NOSTIC PROCEDURE”, EC-288.
e If P1440is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1440”, EC-384.

EC-382



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

e |f P0O440, P1440 and P1447 are not displayed on the
screen, go to the following step. @l
10} Select “MODE 1" with GST.
e If SRT of EVAP system is set, the result will be OK.
o If SRT of EVAP system is not set, go to step 5). A
OR

NOTE:
e Be sure to read the explanation of “Driving pattern” on E#

EC-46 before driving vehicie.

e |t is better that the fuel level is low. "
=

1) Start engine.
2) Drive vehicle according to “Driving pattern”, EC-46.

3) Stop vehicle. _ EC
4) Turn ignition switch “OFF” and wait at least 5 sec-

onds.

5) Tumn ignition switch “ON” and perform “Diagnostic EE
Test Mode Il (Self-diagnostic results)” with ECM.

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

FROCEDURE”, EC-384. GL

M

AT

EC-383 >l



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE
/‘\ INSPECTION START
S '
NG
CHECK FUEL FILLER CAP. | Check fuel tank vacuum
1. Turn ignition switch “OFF". relief valve. (Refer to
2. Check for genuine NISSAN fuel filler “EVAPORATIVE EMIS-

cap design. -
if NG, replace with genuine NISSAN SION SYSTEM", EC-22.)
If NG, replace with genuine

SEF434C fuel fitler cap.

g ﬁKkgﬁ to rr!mxi step. hiened | NISSAN fuel filler cap.
= - 3. Check that the cap is tightened properly If OK, go to [F] “CHECK
Vehicle front___ ; ; - g

B T =S by rotating the cap clockwise. FOR EVAP LEAK".

T ® Open fuel filter cap, then clean cap

f_/,n\‘ and fuel filler neck threads using air
blower.

@ Retighten until ratcheting sound is
heard.
If OK, go to next step.
4. Check for air releasing sound while
opening the fuel filler cap.

OK
B v

CHECK FOR EVAP LEAK.

scFesay| | @ Never use compressed air or high
pressure ur:lp“. i ; . "

- L rvi 0

IE EVAP service port adapier i‘Tal)yl'Cégﬁl;leﬁiaakii:]é?n of service p

® Do not exceed 4.12 kPa (0.042
kg/cm?, 0.6 psi) of pressure In the
system.

To iocate the EVAP leak, do the following.

1. Install the EVAP service porl adapter
and the pressure pump securely.

2. Turn ignition switch “ON”.
E Select "EVAP SYSTEM

Air cleaner

/

NG .
Repair or replace.

Y

EVAP
sarvice CLOSE” of “WORK SUP-
part PORT” mode with GONSULT.
3. Touch “START” and apply pres-
sure into the EVAP line until the
pressure indicator reaches the
Pressure pumb  gecseouc middle of bar graph.
- 4. Locate the leak using a leak
E detector. Refer to the ilnstruciion
manual for more details about
B EVAP SYSTEM CLOSE B the leak detector. Refer to
APPLY PRESSURE TO EVAP b ; L ;
Evaporative Emission Line
SYSTEM FROM SERVICE Drawing”. EC-25
PORT USING HAND PUMP rawing-, :
WITH PRESSURE GAUGE AT — OR —————
2. Turn ignition switch “OFF".
MEXT SCREEN. 3. Apply 12 volts DC to EVAP
NEVER USE COMPRESSED - Apply 12 Volls UL 10 can-
AIR OR HIGH PRESSURE ister vent control vaive. The
PUMP! valve will close. (Continue to
DO NOT START ENGINE. fgpsgl 12 volis until the end of
TOUCH START 4. Apply 12 volts DC 1o vagl:_%um
cut valve bypass valve. The
| CANCEL ” START | valve will open. {Continue to
SEFE58U apply 12 voits until the end of
test.)
B Leax getector 5. Pressurize the EVAP line using

pressure pump with 1.3 10 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
the leak detector. Refer to
“Evaporative Emission Line
Drawing”, EC-25.

¥ OK

(Go to next page.)

SEF200U

o2 EC-384




TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

(5] Under vehicle (rear left) (Small Leak) (Positive Pressure) (Cont’d)
R, — .
EVAP canister ] o :‘r’imd?
| 7 el
o ¥
S
CHECK COMPONENT NG | Replace EVAP canister A
(EVAP canister purge volume control "| purge volume control
Marness connector
f S . valve). valve.
T . i tH
EVAP canisier Refer to “COMPONENT INSPECTION”, [ER
Battery vent control valve/_\ EC-388.
SEF285V
OK i
= Under vehicle (rear left}
Vacuum cut Vehicle E] .
valva bypass valve C:ﬁ front NG I
Vi CHECK COMPONENT .| Replace EVAP canister
(EVAP canister purge control valve). "1 purge control valve.
Refer to “COMPONENT INSPECTION",
EC-389. [FE
OK
il < y NG i oL
. EVAP canister CHECK COMPONENT AND CIRCUIT Repair or replace EVAP
sepaagy] | (EVAP canister vent control valve, O-ring "] canister vent control valve
and water separator). and Q-ring or harness/ il
T~ EVAP canister purge =~ Refer to “COMPONENT INSPECTION”, connectors,
™ voluma control valve EC-390 and “PQ448 EVAP canister vent
control valve”, EC-302. AT
OK
= I
= v FA
CHECK IF EVAP CANISTER SATU- NG | Replace EVAP canister
RATED WITH WATER. "] and check the following. BA
1. Remove EVAP canister with EVAP can- 1. Check hose connections h
ister vent control valve attached. to the EVAP canister
SEF257V] | 2. Gheck if water will drain from the EVAP and water separator for 58
D) v - canister. If it will, weigh the EVAP canis- clogging and poor con-
pugz gz:;f;‘?r’ ter with the vent control valve attached. nection.
valve 22 If the weight is: 2. Check water separator. s7
S More than 1.8 kg (4.0 Ib) —» NG Refer to “COMPONENT =
Less than 1.8 kg {4.0 Ib) —» OK INSPECTION", EC-
390.
QK If NG, repair or replace RS
water separator.
BT
SEF594L
{Go to next page.) (&
X EL
/ EVAP canister
DX
& EVAP canister
Water\‘ vent control valve gersgsU
553

EC-385



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
~—— | (Small Leak) (Positive Pressure) (Cont’d)

20\ ®

purge control valve
CHECK COMPONENT (EVAP canister | V3 _| Check the following.
@) purge control solencid valve). ® EVAP canister purge
1. Disconnect vacuum hose from control solencid valve
@ EVAP canister purge control Refer 1o “COMPONENT
valve and insfall vacuum gauge. INSPECTION”, EC-389.
2. Start engine and let it idle. @ Vacuum hoses for clog-
3. Perform “PURG CONT S/ in ging or disconnection.
;ACTIVE TEST” mode. Refer to “Véaéuum Hose
. Rev engine up to 2,000 rom. Drawing”, EC-15.
W ACTIVETEST B I:l . Select “ON” and “OFF” on If NG, repair hoses or
PURG CONT S/V O N CONSULT screen to turn on replace EVAP canister
{(PURG CONT VAC) VC ON “PURG CONT/V S/V”. purge control solenoid
zmmm=m==== MONITOR ==z==z==== ON: Vacuum should exist. valve.
PURG CONT SV ON OFF: Vacuum should not
CMPS«RPM(REF) 2000rpm exist.
CLSD THL/P Sw OFF CR

COOLANT TEMP/S 84 @ 1. Start engine and warm it up to

m|ON/OFF“ OFF l normal operating temperature.

. Stop engine.
SEF516T . Lift up drive wheels.

. Disconnect vacuum hose from

Vacuum gauge EVAP canister purge volume

centrol valve and install vacuum

gauge.

8-way connector 5. Start engine and let it idle for at

EVAF canister

purge control least 60 seconds.

\ valve 6. Check vacuum hose for vacuum
when revving engine up to 2,000

rpm.

While operating solenoid

{originally connected valve, vacuum should exist.

to the EVAP canister 7. Release the accelerator pedal

purge control valve) SEF622U and let idle.
Vacuum should not exist.

OK

¥

SEF288Y

oA

LN

Vacuum hose

A4

CHECK COMPONENT NG Replace absolute pressure
(Absolute pressure sensor). Sensor.

Refer to “COMPONENT INSPECTION",
EC-391.

oK
h 4

SEF457T] | CHECK COMPONENT NG, | Replace MAP/BARO

. - {(MAP/BARO switch solenoid valve). switch solenoid valve.
Under view of engine compartment || Refer to “COMPONENT INSPECTION”,

KI_JL_:J}@ EC-392.
Exhaust front tube / I
“ | front lOK
N L Y
~MAP/BARQ switch ©
Harness ccnnector

— N\
\ ‘/\ ™ Vehicle
\fo/lenoid valve (Go to next page.)
&1 SEF290V

> EC-386

T~




TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

[ e— (Small Leak) (Positive Pressure) (Cont’d)
seat cushion
(]|
| |
CHECK COMPONENT NG | Replace tank fuel tempera- | A
(Tank fuel temperature sensor). ture sensor.
Refer to “COMPONENT INSPECTION",
EC-392. [EWM
SEF462T CK

A 4 L@
CHECK COMPONENT NG‘ Repair or reconnect the
Check EVAP purge line (pipe, rubber tube, "} hose.

fuel tank and EVAP canister) for cracks or
improper connection.
Refer to "EVAPORATIVE EMISSION

SYSTEM", EC-25. EE
OK
v
CHECK COMPONENT NG_ Replace refueling contral GL
(Refueling control valve). | valve with fuel tank.
Refer to “COMPONENT INSPECTION”,
EC-30. BT
OK
¥
1A
Clean EVAP purge line (pipe and rubber AT
tube) using air blower.
FA
h 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106. B4
A
INSPECTION END BR
87
RS
BT
1A
EL
1o
555
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TROUBLE DIAGNOSIS FOR DTC P1440

—

r‘

e

1
[4/

S

[Q]

i

Ladis

A€

=)

SEF353Q

FR 02 MNTR
A/F ALPHA

BacTveTesTH [
PURG VOL CONTAV  20Step

——zoomz=== MONITOR ==zzzz37==z
CMPS=RPM(REF) Orpm

THRTL POS SEN 0.48V

|Qul[ UP

[ DWN [lQd

SEF507R|

SEF474T)

556

Evaporative Emission (EVAP) Control System
(Smalil Leak) (Positive Pressure) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.
2.

Disconnect EVAP canister purge volume control
valve harmess connector.
Check resistance between the following terminals.
terminal (2 and terminals (1), 3@
terminal & and terminals @), (®
Resistance:

35 - 431 [At 20°C (68°F)]
Reconnect EVAP canister purge volume controi valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the vaive.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON”.
Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister
purge volume control valve shaft moves smoothiy
forward and backward according to the valve open-
ing.
If NG, replace the EVAP canister purge volume con-

trol valve.
OR

Disconnect EVAP canister purge volume control
valve harness connector.
Check resistance between the following terminals.
terminal @ and terminals (), @
terminal &) and terminals @, ®
Resistance:

35 - 4302 [At 20°C (68°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON” and “OFF”. Check that
EVAP canister purge volume control valve shaft
moves smoothly forward and backward according to
the ignition switch position.
if NG, replace the EVAP canister purge volume con-
trol valve.

EC-388



TROUBLE DIAGNOSIS FOR DTC P1440

MACTVETESTH L]
PURG CONT SV (O N
(PURG CONT VAC) VG ON
=z=zz=zxz: MONITOR ===zzzz==:
PURG CONT SV ON
CMPS«RPM(REF) 2000rpm
CLSD THL/P SW QFF
COOLANT TEMP/S 84°C

IS [ON/OFF][ OFF |

SEF516T|

@ B £ 671
(M/T models only)
/ /
\
EVAP camster

purge control
valve Sy

7

SEF042V

BATTERY
SEF313Q)
Direction of EVAP canister
purge flow - purge control valve

ﬂCD-

AEC928A

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

EVAP canister purge control solenoid valve

. Tum ignition switch “ON".

Lift up drive wheels {M/T models only).

. Select “PURG CONT S/V” of “ACTIVE TEST” mode

with CONSULT.

perature.

Disconnect vacuum hose at EVAP canister purge

control valve.

. Touch “ON” and “OFF” and check for vacuum pass-

ing through the hose.

2

3

4. Start engine and warm it up to normal operating tem-
5

6

Condition Vacuum
Idle iNot exist
Rev engine up from 2,000 to 3,000 rpm
(AT models). Exist
Rev engine up from 2,000 to 3,000 rpm
with 1st gear position (M/T models).
OR
@ Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between @ and between ® and @
12V di
irect cur.rent supply Yos No
between terminals
No supply No Yes

it NG or operation takes more than 1 second, replace solenoid

valve.

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:
1. Blow air in port & and (€) and ensure that there is no leak-

age.

Piug port @ and biow air in port (B). Ensure that there is

resistance to flow out of port (©).

resistance to flow out of port (©).

2
3. Plug port and blow air in port ®. Ensure that there is
4

Apply vacuum to port @ [approximately -13.3 to -20.0 kPa
(-100 to ~150 mmHg, -3.94 to -5.91 inHg)].
Plug port (8 and blow air in port © and ensure free flow out

of port ®.

Plug port (8 and blow air in port (© and ensure free flow out

of port (D).

EC-389

Gl
MA
EM
LG
&
FE
eL

BT

BR
ST

BS

(A

EL
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

Ging 69 (Small Leak) (Positive Pressure) (Cont’d)
mcnvetestl [ | EVAP canister vent control valve
VENT conTROLY OFF Check air passage continuity.
Ssme: MONTOR ==z==a Perform “VENT CONTROLA” in “ACTIVE TEST” mode.
FR O2 MNTR RICH
AF ALFHA 100%
THRTL POS SEN 0.52v Condition Air passage continuity
O OYeE oFF | VENT CONTROLV between &) and
ON No
seFioty|  OFF Yes
OR
= <
® Condition Air passage continuity
'KO ‘ 8 between (&) and
-Fir:
;r' ¢ 12V direct current supply between ter- N
minals @ and @ ©
%’ W (5035;121 :':;-m, No supply Yes
BATTERY 46,9 - 104 in-Ib} - .
AEC783A|  If NG or operation takes more than 1 second, clean valve using
air blower or replace as necessary.
If the portion (B) is rusted, replace EVAP canister vent con-
trol valve.
Make sure new O-ring is installed properly.
Blind plug Water separator
1. Check visually for insect nests in the water separator air
inlet.
S 0 7 2. Check visually for cracks or flaws in the appearance.
| =P (_ 3. Check visually for cracks or flaws in the hose.
y 4 >—-—, | 4. Checkthat® and © are not clogged by blowing air into
\® with @, and then © plugged. :
* (@ : Bottom hole (To atmosphere) 5. In case of NG in items 2 - 4, replace the parts.
¢ Do not disassemble water separator.

(B : Emergency tube (From EVAP canister)

@© : Inlet port (To member) SEF829T

558

EC-390



TROUBLE DIAGNOSIS FOR DTC P1440

CONNECT

L
Hs.

ECM

& @

O] CONNECTOR

66

Absolute pressure
sensor

Sy

SEF515U

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

Absolute pressure sensor

1.

Remove absolute pressure sensor with its harness connec-
tor connected.

2. Remove hose from absolute pressure sensor.

3. Turnignition switch “ON” and check output voltage between
ECM terminal @ and engine ground.

The voltage should be 3.2t0 4.8 V.

4. Use pump to apply vacuum pressure 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 below -93.3 kPa (-700 mmHg, -27.56
inHg) or over 101.3 kPa (760 mmHg, 29.92 inHg) of pres-
sure.

5. If NG, replace absolute pressure sensor.

EC-391

@l

WA
EM
LG

FE

CL

W
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FA

A

EL
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559



TROUBLE DIAGNOSIS FOR DTC P1440

BacTivetesT B [

MAP/BARO swv  MAP

—zzzms=z=zs MONITOR ==zz==z-==-
CMPS*RPM(REF) 700rpm
MAP/BARO SW/V MAP

ABSOL PRES/SE 1.3V

[ BARC |V

SEFS00R|

BacTveTesTH [

MAP/BARO SW/  Baro

===z======z MONITOR ==zz==zz==:
CMPS-RPM(REF) 700rpm
MAP/BARO SW/V BARO
ABSOL PRES/SE 4.3V

MAP

SEF498R

BATTERY

SEF313Q

Tank fuel temperature

sensor connector
DISEGNNEST

2[1
\4[3/

[Q]

SEF379T)

560

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)
MAP/BARO switch solenoid valve

1. Start engine and warm it up to normal operating tem-
perature. ' '
2. Perform “MAP/BARO SW/N” in "ACTIVE TEST”
mode with CONSULT.
3. Check the following.
e Condition: At idle under no-load
o CONSULT display

MAP/BARQO ABSOL PRES/SE (Voltage)
BARO More than 2.6V
MAP Less than the voltage at BARO

e Time for voltage to change

MAP/BARO SW/V Required time to switch
BARO to MAP
Less than 1 second
MAP to BARC ‘
4. If NG, check solenoid valve as shown below.

OR
.@ 1. Remove MAP/BARO switch solenoid valve.

]

& 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 @ _
Na supply No Yes

3. If NG or operation takes more than 1 second, replace
solenoid valve.

Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as
shown in the figure.

Temperature °C {°F} Resistance k(2
20 (88) . 23-27
50 (122} 0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-392



TROUBLE DIAGNOSIS FOR DTC P1444

SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

Engine speed

¥

| Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature sen-
sor

Engine coolant temperature

Y

Battery

Battery voltage

Y

Ignition switch

Start signal EVAP canister

h J

Closed throttle position switch

ECM »| Purge volume
control valve

Closed throttle position

Y

Throttle position sensor

Throttle position

Y

Front heated oxygen sensor

Density of oxygen in exhaust gas

h 4

Tank fuel temperature sensor

(Mixture ratio feedback signal)

Fuei temperature in fuel tank

¥

Vehicle speed sensor

Vehicle speed

[
»

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 valve changes to control the flow rate. A built-in step
motor moves the valve in steps corresponding to the ECM output pulses. The opening of the valve var-
ies for optimum engine control. The optimum value stored in the ECM is determined by considering vari-
ous 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 conirol valve uses a step
moter to control the flow rate of fuel vapor from the EVAP can-
ister. This motor has four winding phases. It operates according
to the output pulse signal of the ECM. Two windings are turned
ON and OFF in sequence. Each time an ON pulse is issued, the

valve opens or closes, changing the flow rate. When no change
in the flow rate is needed, the ECM does not issue the pulse
signal. A certain voltage signal is issued so that the valve

remains at that particular opening.
SEF249P

EC-393

EE
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M
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%
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TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
ldle 0 step
: Engine: After warming up More than 60 seconds after starting
PURG VOL CAY No-load ) engine
® |ift up drive wheels and shift to 1st AT models: 2,000 rpm More than 1 step
gear position. M/T models: 2,000 rpm and more than
16 km/h {10 MPH)

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
5 L EVAP canister purge vol- |Engine is runningj {(Warm-up condition) o- 06y
6 G ume control valve |_ Idle speed )
A EVAP canister purge vo- | [Engine is running | BATTERY VOLTAGE
17 OR ume control valve Idle speed (11 - 14Vv)
56 W/R — s BATTERY VOLTAGE
61 WIR Power supply for ECM @nltlon switch “ON ] (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble _ ) Check ltems
Code No. Malfunction is detected when .... (Possible Cause)

P1444 ® The canister purge flow is detected during the @ EVAP control system pressure sensor and circuit
0214 specified driving conditions, even when EVAP ® EVAP canister purge volume control valve (The
canister purge volume control valve is completely valve is stuck open.}
closed. ® EVAP canister purge control vaive

® EVAP canister
® Hoses

(Hoses are connected incorrectly or clogged.}
® EVAP canister vent control valve

262 ' EC-394



TROUBLE DIAGNOSIS FOR DTC P1444

B PURG CNV&S/V P14g3ll []

THIS SUPPORT FUNCTION
IS FOR

DTC P1493.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT || START

SEF610U

B PURG CNVES/Y P1493ll []
OK xxx*x

* kK K XK

B SELF-DIAG RESULTSH

% %k ¥ NO FAILURE % x ¥

END || PRINT |

SEF611U

M FURG VOL CNWV P1444 il [

THIS SUPPORT FUNCTION
18 FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT || sTaRT |

SEFg120

B PURG VOL CN/V P1444 B[]

=zo===-=== MONITOR =zzzzzzz==:=
CMPS+RPM(REF) 1687rpm
THRTL POS SEN 0.74V
B/FUEL SCHDL 2.5msec

SEF853U

B PURG VOL CN/V P1444 [
COMPLETED

SELF-DIAG RESULTS

SEF902U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DTC CONFIRMATION PROCEDURE” has been previ-
ously 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 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 [east 5 sec-
onds.

3) Turn ignition switch “ON”.

4) Select “PURG CN/V & S/V P1493” of “EVAPORA-
TIVE SYSTEM” in “DTC WORK SUPPORT” mode
with CONSULT.

5) Touch “START".

6) Start engine and let it idle for at least 90 seconds.

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.)

Selector lever: Suitable position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
CMPS-RPM (REF): 1,000 rpm or more
B/FUEL SCHDL: 1 - 4.5 msec

8) Stop vehicle with engine running.

9) Select “PURG VOL CN/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

10) Touch “START".

If “COMPLETED?” is displayed, go to step 12.

11) 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 20
seconds.)

Selector lever: Suitable position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
CMPS-RPM (REF): 1,000 rpm or more
B/FUEL SCHDL: 1 - 4.5 msec

NOTE:

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

12) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. if "NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-398.

EC-395
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TROUBLE DIAGNOSIS FOR DTC P1444

ENGINESPD ................. 8250PM

o 27°C
- OLDAIVE

FUEL SYS #1 ...

FUEL SYS #2 .. NUSED
SHORT FT #1 .. ...0.8%
LONG FT#1 e 0.0%
025B181... 0.200V
O2FT B1 81 ..o cecmeeeas 0.8%
025 B1 82 ....... 0.010V

SEF519R

il EcMm

lo] connecToR]
51

l!
® o

SEF487R

564

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

OR

@

2)
3)

4)
5)

7)
8)

NOTE:

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

Seiect "“MODE 17 with GST.

Check coolant temperature.

Coolant temperature: 40 - 100°C (104 - 212°F)

Be sure that water temperature does not exceed
100°C. If it becomes higher than 100°C, cool down
the engine and perform the procedure again from the
beginning.

Turn ignition switch "OFF” and wait at least 5 sec-
onds.

Restart engine and let it idle for at least 100 seconds.
Maintain the foliowing conditions for at least 80 sec-
onds.

Gear position: Suitable gear position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
Engine speed: 1,000 rpm or more

Coolant temperature: 40 - 100°C (104 - 212°F)
Select “MODE 7” with GST.

H 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-398.

¢ Hold the accelerator pedal as steady as possible during
driving in step 6.

e If the driving conditions are not satisfied in step 6,
restart the procedure.

e |t is better that the fuel level is low.

OR

2)

3)
4)

6)
7)

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

Check voltage between ECM terminal ) and ground
Voltage: 0.8 - 1.5V

Perform the following procedure before the voltage
drops below 0.8V. If the voltage drops below 0.8V,
cool down the engine and perform the procedure
again from the beginning.

Turn ignition switch "OFF” and wait at least 5 sec-
onds.

Hestart engine and let it idle for at least 100 seconds.
Maintain the following conditions for at least 80 sec-
onds.

Gear position: Suitable gear position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
Engine speed: 1,000 rpm or more

Check voltage between ECM terminal é) and
ground: 0.8 -15V

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

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

EC-396
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)
8) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-398. @f
NOTE:
e Hold the accelerator pedal as steady as possible during
driving in step 5. RMA

e If the driving conditions are not satisfied in step 5,
restart the procedure.
e It is better that the fuel level is low. : E
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s Harness connector” CYAP control
sysiem pressure

i
sensor

TN
EVAP canister—"

s SEF807V

EVAF canister

EVAP canister
\‘ vent coniro! valve SEF596U

Water

566

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

| v

CHECK COMPONENT

(EVAP canister purge volume control
valve).

Refer to “"COMPONENT INSPECTION”
on next page.

NG

oK
= ¥

Y

Replace EVAP canister
purge volume control
valve.

CHECK COMPONENT AND CIRCUIT
(EVAP control system pressure sensor).
1. Check disconnection of hase connected
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
SEensor.
Refer to “COMPONENT INSPECTION™,
EC-400 and EC-310.

NG

TOK

h 4

Replace EVAF control sys-
tem pressure senser and
repair or replace hamess
and connector.

CHECK COMPONENT
(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”,

NG

EC-400.
l oK

Replace EVAP canister
vent control valve.

CHECK RUBBER TUBE FOR CLOG-
GING.

Check obstructed water separator,
improper connection of hose and rubber
tube to EVAP canister vent control valve
and clean the rubber tube using air
blower,

For water separator, refer to “COMPO-
NENT INSPECTION", EC-405.

NG

oK
v

Y

Clean, repair or replace
rubber tube and/or water
separator.

CHECK IF EVAP CANISTER IS SATU-

RATED WITH WATER.

1. Remove EVAP canister with EVAP can-
ister vent control vaive 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
v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-106.

'

INSPECTION END

EC-398

Replace EVAP canister

and check the following.

1. Check hose connections
to the EVAP canister
and water separator for
clogging and poor con-
nection.

2. Check water separator.
Refer to “COMPONENT
INSPECTION", EC-405.
If NG, repair or replace
water separator.




TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont’d)
COMPONENT INSPECTION

& DISCDNNECT e
E@ EVAP canister purge volume control valve C
3|21

1. Disconnect EVAP canister purge volume control

l \eleis/ valve hamess connector. MA
2. Check resistance between the following terminals.

terminal & and terminals @), @

Q] terminal (6) and terminals (@), (6) EM
. Resistance:
35 - 43() [At 20°C (68°F)]

3. Reconnect EVAP canister purge volume control valve LG
g harness connector.
@ E@ 4. Remove EVAP canister purge volume control valve
6514 - from intake manifold collector and disconnect hoses
from the valve.

{Plug the purge hoses. The EVAP canister purge vol-
ume control valve hamess connector should remain FE

@ connected.)
5. Turn ignition switch “ON”.
= 6. Perform “PURG VOL CONTA* in “ACTIVE TEST” Cb
mode with CONSULT. Check that EVAP canister
SEF353Q purge volume controf valve shaft moves smoothly
forward and backward according to the valve open- MY
MacTveTesTE [ ing.
If NG, replace the EVAP canister purge volume con-
PURG VOL CONTV 20Step trol valve. AT
=========- MONITOR —========- OR
MESPPNCER drem @ 1. Disconnect EVAP canister purge volume control .,
AF ALPHA 100% ' valve harness connector.
THRTL POS SEN 0.48v 2. Check resistance between the following terminals.
terminal (2) and terminals ), @ BA
[Qu[ UP || DWN JjQd| ;‘egg:’?aln%):nd terminals @, ®
SEToTR 35 - 43() [At 20°C (68°F)] -

3. Reconnect EVAP canister purge volume control valve
harness connector.

4. Remove EVAP canister purge volume control vaive gy
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol- E§
ume control valve harness connector should remain
cohnected.)

5. Turn ignition switch “ON” and “OFF”. Check that BT
EVAP canister purge volume control valve shaft

@ SEF474T moves smoothly forward and backward according to
the ignition switch position. A
If NG, replace the EVAP canister purge volume con-
trol valve.
EL
[B)S
567

EC-399
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HAE D

ECM O| CONNECTOR

EVAP control system 67
pressure sensor

SEF518U

BacTiveTesTH [

VENT CONTROLY OFF

=======: MONITOR z======:
CMPS-APM(REF)
FR O2 MNTR
A/F ALPHA
THRTL POS SEN

[ o~ Jloh/orF]IeIdl

SEF181V

B

-
0\O-ringe,
B 53-12N'm
{0.54 - 1.2 kg-m,
48.9 - 104 in-Ib)

AEC783A

BATTERY

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

COMPONENT INSPECTION

EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-

ness connector connected.

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.

4. Check output voltage between ECM terminal &) and engine

ground.

Pressure (Relative to atmospheric prassure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg) 04-06

CAUTION:

¢ Always calibrate the vacuum pump gauge when using

it.

e Do not apply below -20 kPa (-150 mmHg, -5.91 inHg)

or over 20 kPa (150 mmHg, 5.91

inHg) of pressure.

5. If NG, replace EVAP control system pressure sensor.

EVAP canister vent control valve
Check air passage continuity.

with CONSULT.

Perform “VENT CONTROL/V” in “ACTIVE TEST” mode

Condition Air passage continuity

VENT CONTROLN between &) and
ON No
OFF Yes

OR

- Air passage continuity

Condition between @ and
12V direct current supply between ter- No

minals (1) and @

No supply Yes

If NG or operation takes more than 1 second, clean vaive using

air blower or replace as necessary.

If the portion @ is rusted, replace EVAP canister vent con-

trol valve.

Make sure new O-ring is installed properly.

EC-400
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To water Coil
f Terminal

separator

Spring

O-ring Canister side  Plunger
SEF032W

Under vehicle (rear left) Vehic\le

B s !
\L[EVAP canister Jlmfrom -
e 2

2N ese===l)
EVAP canister vent control valve

SEF306V

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 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 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
aliows “EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONTV @ ignition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and engine ground.
TER- '
WIRE . DATA

MINA

I L | coLor ITEM CONDITION (DC voltage)

EVAP canister vent con- BATTERY VOLTAGE
1 ) T T, I
08 | PUW trol valve [Ignltlon switch “ON (11 - 14v)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
A Check ltems
TmUbI\II% -Code Malfunction is detected when .... (Possible Cause)
P1448 ® CVAP canister vent control valve remains closed ® EVAP canister vent control vaive
0215 under spacified 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-401
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TROUBLE DIAGNOSIS FOR DTC P1446

% MONITOR % NOFAIL [J

CMPS«RPM(REF)
COOLAN TEMP/S
VHCL SPEED SEN
THRTL POS SEN
B/FUEL SCHDL

2300rpm
85°C
B0km/h
1.68V
1.8msec

SEF725W

570

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 PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF”’ and wait at least 5 seconds befare con-
ducting the next test.

B 3
3
4

et Nt

5)

NOTE:

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.
Start engine.

Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for a maximum of 15 minutes.

It 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-403. _

If a malfunction exists, NG result may be displayed quicker.

OR

® )

3)
4)

Start engine.
Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for 15 minutes.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-403.

OR

1
2
3)
4)

5)

Start engine.

Drive vehicle at a speed of approximately 80 km/h
(50 MPH} for 15 minutes.

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

Tumn ignition switch “ON” and perform “Diagnostic
Test Mode Il (Self-diagnostic results)” with ECM.

If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-403.

EC-402
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\
Vehicle

"c;ﬁfront -
(2] &

Under vehicle {rear left)
EVAP cam'srerr

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A4

CHECK COMPONENT AND CIRCUIT
(EVAP control system pressure sensor).
1. Check for disconnection of hose con-
nected to the sensor.
2. Check sensor harness connactor for
water.
Water should not exist.
If OK, go to step 3.
3. Check EVAP control system pressure
Sensor.
Refer to “COMPONENT INSPECTION”,
EC-405 and EC-310.

QK
\J

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

A J

INSPECTION END

EC-403

A J

CHECK RUBBER TUBE FOR CLOG- NG._ Clean, repair or replace
GING. "| rubber tube and/or water
P Check obstructed water separator and separator.
EVAP canister vent control valve rubber tube to EVAP canister vent control
seFapsy| | valve and clean the rubber tube using air
blower.
,E]— For water separator, refer to EC-405.
OK
) ) ) J
EVAP canister NG -
/ CHECK COMPONENT »| Replace EVAP canister
(EVAP canister vent control valve and "| vent control valve and
O-ring). O-ring.
Refer to “COMPONENT INSPECTION™
on next page.
OK
Water & EVAP canister @
vent control valve SEF596U| [~ NG
CHECK IF EVAP CANISTER IS SATU- »| Replace EVAP canister
: RATED WITH WATER. and check the following.
Under vehlclef(rear/ left) \ 1. Remove EVAP canister with EVAP can- 1. Check hose connections
ister vent control valve attached. to the 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 nection.
the vent control valve attached. 2. Check water separater.
If the weight is: Refer to "COMPONENT
» Harness connector - EVAP control More than 1.8 kg (4.0 Ib) —» NG INSPECTION”, EC-405.
éﬁ system pressure Less than 1.8 kg (4.0 Ib} - OK If NG, repair or replace
sensor water separater.
= o
EVAP canister — J
1 SEF307V : NG

Replace EVAP control sys-
tem pressure sensor and
repair or replace harness
and connecior.

MA

El

LG
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M
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RS
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TROUBLE DIAGNOSIS FOR DTC P1446

Evaporative Emission (EVAP) Canister Vent

0-ring €3 Control Valve (Close) (Cont’d)
mscrverestl ]| COMPONENT INSPECTION
VENT contRoLy OFF EVAP canister vent control valve
rareren e Check air passage continuity.
FL02 MNTR RicH @ Perform “VENT CONTROL/V” in "ACTIVE TEST"” mode.
THRTL POS SEN 0.52V
i ON | ON/OFF m Condition Air passage continuity
VENT CONTROL/V between (A} and
SEF191V ON No
OFF Yos
I e C
o
® | &
0\ 0-ring€38 - Air passage continuily
V=25 Condition between (&) and
6 p \“\/\,Z/' 54-12N-m 12V direct current supply between ter- N
m‘ W (0.54 - 1.2 kg-m, minals (1) and @ ©
46.9 - 104 in-1b}
BATTERY
AEC783A No supply Yes
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 ¢con-
trol valve.
Make sure new O-ring is installed properly.
572
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Evaporative Emission (EVAP) Canister Vent

Control Valve (Close) (Cont’d)

i)“ EVAP control system pressure sensor

ECM |0| CONNECTOR| 1. Remove EVAP control system pressure sensor with its har- &
EVAP contro! system 67 ness connector connected.
pressure sensor 2. Remove hose from EVAP control system pressure sensor. X
3. Use pump to apply vacuum and pressure to EVAP control MA
o system pressure sensor as shown in figure.
4. Check output voltage between ECM terminal &) and engine
ground EM
SEF516U Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg} ' 3.0-36 LG
~8.3 kPa (-70 mmHg, -2.76 inHg) 0.4-086
CAUTION: E
¢ Always calibrate the vacuum pump gauge when using
it. FE

e Do not apply below -20 kPa (-150 mmHg, -5.91 inHg)
or over 20 kPa (150 mmHg, 5.91 inHg) of pressure.
5. f NG, replace EVAP control system pressure sensor. GL

(r

Water separator

Blind plug
1. Check visually for insect nests in the water separator air

}@ 8 0 inlet. AT
e Z. 7 2. Check visually for cracks or flaws in the appearance.
y =D (_ 3. Check visually for cracks or flaws in the hose.
! : ,\@ N>——_/ | 4. Checkthat ® and © are not clogged by blowing air into ® FA
! with @), and then © plugged.
* @ : Bottom hole (To atmosphere) 5. Incase of NG in items 2 - 4, replace the parts.
(® : Emergency tube (From EVAP canister) e Do not disassembie water separator.
@© - et port (To member) _ SEF829T
BR
ST
RS
BT
HA
EL
1B
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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-325.)

EVAFP canister purge control solencid valve

EVAFP control system pressure sensor
@/ EVAP serw?

Vacuum cut valve bypass ualv
EVAP canister purge

control valve

Refueling controf valve
and refueling EVAP vapar
cut valve

~— One-way valve

Vacuk

cut valve
EVAP canister
:zlr::econtrol \($)
SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge flow occurs during non-vehicle stopped con-
ditions (M/T models) and non-ciosed throttle conditions. Purge volume is related to air intake volume.
Under normal purge conditions (non-closed throttle), the EVAP canister purge volume control valve and
EVAP canister purge control valve are open. Purge flow exposes the EVAP control system pressure
sensor to intake manifold vacuum,

ON BOARD DIAGNQSIS 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.

EVAP
canister

Fual tank

EVAP canister purge
volume control valve

SEF8soU

Diagnostic Check Items
Trou!:;\ll% Code Malfunction is detected when .... (Possible Causs)
P1447 ® EVAP control system does not operate properly. EVAP canister purge volume control valve stuck
o111 ® EVAP control system has a leak between intake closed

manifold and EVAP control system pressure sensor.

EVAP canister purge control valve stuck closed
EVAP control system pressure sensor

Loose, disconnected or improper connection of rubber
tube

Blocked rubber tube

EVAP canister purge control solencid valve
Blocked or bent rubber tube to MAP/BARO switch
solenoid valve

Cracked EVAP canister

Closed throttle position switch

Improper connection of one-way valve

Blocked purge port

EVAP canister vent controi valve

574
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W PURG CNV&SA P1493ll []

THIS SUPPORT FUNCTION
IS FOR

DTC P1493.

SEE THE SERVICE MANUAL
ABCUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT || sTaRT

SEF810U

M PURG CNVaSY P1493 Bl [}

kxxxxx OK xxxxx

B SELF-DIAG RESULTSH

% % %% NO FAILURE = * % %

L

END || eANT |

SEF&11U

M PURG VOL CN/V P1444 8l []

THIS SUPPORT FUNCTION
IS FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNGSIS.

EL || starT |
SEF512U
M PURG VOL CNV P1444 B[]
COMPLETED
SELF-DIAG RESULTS |

SEF902U

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (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:
Always perform test 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) Start engine and let it idle for at least 1 minute.

4) Select “PURG CN/V & S/V P1493” of "EVAPORA-
TIVE SYSTEM” in “DTC WORK SUPPORT” mode
with CONSULT.

5) Touch “START".

6) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously untii “TESTING”
changes to “COMPLETED". (It will take at least 30
seconds.)

CMPS-RPM (REF): 1,000 rpm or more
Selector lever: Suitable position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
B/FUEL SCHDL: 1 - 4.5 msec

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS” and go to the following
step. If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE” of “TROUBLE DIAGNOSIS FOR
DTC P1493”, EC-438.

8) Select “PURG VOL CN/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

9) Touch “START”.

If “COMPLETED?” is displayed, go to step 11.

10) 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 20
seconds.) '

CMPS-RPM (REF): 1,000 rpm or more
Selector lever: Suitable position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
B/FUEL SCHDL: 1 - 4.5 msec
If “TESTING” is not displayed after 5 minutes, retry
from step 2).

EC-407
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W PURG FLOW P1447 I [ ]
OUT OF CONDITION

CMPS-RPM(REF) 1062rpm
THRTL POS SEN 0.59v
B/FUEL SCHDL 1.2msec

SEF280V)

B PURG FLOW P1447 Il []

===zzzzzsr MONITOR ===zm=====
CMPS-RPM{REF} 2375rpm
THRTL POS SEN Q.72v
B/FUEL SCHDL 2.1msec

SEF251V

B PURG FLOW P1447l []
COMPLETED

SELF-DIAG RESUILTS

SEF905U

576

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)
11) Make sure that “OK” is displayed after touching

“SELF-DIAG RESULTS” and go to the following
step. If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE” of “TROUBLE DIAGNQOSIS FOR
DTC P1444”, EC-393.

12) Select “PURG FLOW P1447” of “EVAPORATIVE

SYSTEM” in “DTC CONFIRMATION” mode with
CONSULT.

13) Touch “START”.
14) When the following conditions are met, “TESTING”

will be displayed on the CONSULT screen. Maintain
the conditions continuously untit “TESTING”
changes to “COMPLETED”. (It will take at least 35
seconds.}
Selector lever: Suitable position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
CMPS-RPM (REF): 1,000 rom or more
Engine coolant temperature: 70 - 100°C

(158 - 212°F)

If “TESTING” is not displayed after 5 minutes, retry
from step 2).
15) Make sure that “OK” is displayed after touching

“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-410.

EC-408
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A€ Qi

ECM__|9/CONNEGTOR]|

67
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AECB29A

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall monitoring function of
the EVAP control system purge flow. During this check, a 1st trip
DTC might not be confirmed.

® 7

7)

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 terminal € (EVAP con-
trol 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-410.

EC-409
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TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Controi System
Purge Flow Monitoring (Cont’d)

mscnvetest@ [ DIAGNOSTIC PROCEDURE
PURG CONT SV O N
{PURG CONT VAC) VG ON INSPECTION START
zzzzz===== MONITOR z=zz===zzz=:
PURG CONT SV ON v
CMPSsRPM(REF) 2000rpm NG .
CLSD THL/P SW OFE CHECK EVAP CANISTER. .| Repiace EVAP canister.
COCLANT TEMP/S 84°C Check EVAP canister for cracks.
ITYI [ON/OFF][_OFF | o
SEF516T| v E
y CHECK PURGE FLOW. NG, | cHECK EVAP PURGE
f&ﬁ_ acuum gauge 1. Disconnect vacuum hose from LINE.
€ H EVAP canister purge control Check EVAP purge line for
, 3-way connector valve and install vacuum gauge. improper connection, dis-
?}ﬁ EVAP canister 2. Start engine and let it idle. connection and blocked
- Pulrge control 3. Perform “PURG CONT S/V" in purge port.
@@ vave “ACTIVE TEST” mode. 1. Turn ignition switch
4. Rev engine up to 2,000 rpm. "OFF”.
Vacuum hose 5. Select “ON" and “OFF" on 2. Disconnect purge hoses
(criginally connected CONSULT screen to turn on connected to EVAP can-
to the EVAF canister “PURG GONT/V S/V". ister purge control valve
purge control valve) SEF622U ON: Vacuum should exist. ((®) and EVAP canister
OFF: Vacuum should not purge volume control
I[?] One-way exist. valve ((B)).
EVAP canister. purge valve OR 3. Blow air into each hose
control solenocid valve . , .
\% .’ﬁ" 1. Start engine and warm it up to and make sure air flows
5 normal operating temperature. freely.
._"® e "® © 2. Stop engine. 4. Check EVAP purge port
3. Lift up drive wheels, @
) 4. Disconnect vacuum hose from 5. Check improper connec-
EVAP canister . :
purge control EVAP canister purge volume tion of one-way valve.
valve EVAF canister conirol valve and install vacuum Refer to “COMPONENT
purge volume gauge. INSPECTION", EC-414.
control valve SEFE21U 5. Start engine and let it idle for at If NG, reconnect one-way
least 60 seconds. valve properly or repair or
E 6. Check vacuum hose for vacuum clean hoses and/or purge
when revving engine up to 2,000 port.
© om- . : OK
'a . —J)) While operating solenoid v
Ny valve, vacuum should exist. CHECK COMPONENT
7. Releasel the accelerator pedal (EVAP canister purge con-
and fet idle. trol solenoid valve).
Vacuum should not exist. Refer to “COMPONENT
) OK INSPECTION”, EC-413.
Intake manifold
SEF368U ¥
— < | CHECK COMPONENT NG} Replace EVAP canister

EVAP canister purge
"~ volume conlrol valve

(EVAP canister purge vclume control

valve).
Refer to "COMPONENT INSPECTION”,
EC-412.

lOK
@

(Go 1o next page.)

EC-410

purge volume control
valve.




TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System

/ % Purge Flow Monitoring (Cont’d)
. |

EVAP canister purge @U
control solenoid valve

D
CHECK COMPONENT NG | Replace EVAP canister )
(EVAP canister purge control solenoid | purge control solenoid MA
valve). valve.
Refer to “COMPONENT INSPECTION",
EC-413. ER
SEF289V OK
LG
\ \_/ ]UQ \ v
o B o auiar | | CHECK COMPONENT NG | Replace EVAP canister
cylinder 7 (EVAP canister purge control valve). "| purge control valve.
.|| Refer to “COMPONENT INSPECTION”,
EC-413.
OK FE
v
EVAP sanister CHECK COMPONENT NG | Replace EVAP control sys- | GL
E‘purge control valv (EVAFP control system pressure sensor). tem pressure sensor and
A ST serodoy| | 1. Check disconnection of hose connected repalr or replace hamess
to the sensor. and connector. MY
Under vehicle (rear left) \ 2. Check sensor hamess connector for
p I / water.
» Water shouid not exist. AT

If OK, go to step 3.
3. Chack EVAP control system pressure

. SEnsor. EA
Fatnoss connactiy - EVAP contrd Refer to “COMPONENT INSPECTION”,

R system pressure EC-405 and EC-310.
sensor
@ oK H

N
EVAP canister—

ros SEF307V \d
_ CHECK COMPONENT NG | Replace EVAP canister BR
U"E’FQ’ ehicle (re'ar left) Vehic\|e {EVAP canister vent control valve and | vent control valve and
\L[EVAP canister f@ front -~ O-1ing). Q-ring.
Va = ST

Refer to “COMPONENT INSPECTION”,

EC-419.
OK
Y RS
GHEGK EVAP PURGE LINE. NG | Replace it.
Inspect EVAP purge line (pipe and rubber 4 BT

tube). Check for evidence of leaks.

R —_—
EVAFP canister vent control valve

SEF306V J OK
r A

Clean EVAP purge line (pipe and rubher
tube) using air blower.

EL
h 4
Perform “TROUBLE DIAGNOSIS FOR B
INTERMITTENT INCIDENT”, EC-106. A
A
INSPECTION END
579
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3|2 [ e,
I \6j672/
—

[Q]

L
= ]

SEF3530%

| dE&s

macnveTesTH [

PURG VOL CONT/V 20Step
————————=- MONITOR —=—=—==——=-
CMPS*RPM(REF) Orpm

FR G2 MNTR RICH

A/F ALPHA 100%
THRTL POS SEN 0.48v

[Qu]l_uP

| DWN |[Qd]

SEF507R

SEF474T|
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1)
2)

3)
4)

5)

Disconnect EVAP canister purge volume contro!
valve harness connector.
Check resistance between the following terminals.
terminal @ and terminals @), ®
terminal ® and terminals @), ®
Resistance:

35 - 43Q [At 20°C (68°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON”.
Perform “PURG VOL CONT/N” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister
purge volume control valve shaft moves smoothly
forward and backward according to the valve open-
ing.
if NG, replace the EVAP canister purge volume con-
trol valve.

1)
2)

3)

5)

OR
Disconnect EVAP canister purge voiume control
valve harness connector.
Check resistance between the following terminais.
terminal (@) and terminals ), (®
terminal (3 and terminals @), ®
Resistance:

35 - 430 [At 20°C (68°F)]

Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume contro! valve hamess connector should remain
connected.)
Turn ignition switch “ON” and “OFF”. Check that
EVAP canister purge volume control valve shaft
moves smoothly forward and backward according to

. the ignition switch position.

If NG, replace the EVAP canister purge volume con-
trol valve.

EC-412
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EVAP canister
purge controf valve

Direction of
purge flow -- -+

5

AECI28A

macveTesTE [

PuRG conTsv O N

(PURG CONT VAC) VC ON
========== MONITOR —=zzzz====:

PURG CONT SV ON

CMPS-RPM(REF) 2000rpm

CLSD THLP SW OFF

COOLANT TEMP/S 84°C
Y [ON/OFF][ OFF |

SEFS16T)

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

EVAP canister purge control valve

Check EVAP canister purge control valve as foliows:

1. Blow air in port @ and © and ensure that there is no leak-
age.

2. Plug port @ and blow air in port ®. Ensure that there is
- resistance to flow out of port ©. .
3. Plug port ® and blow air in port (®. Ensure that there is

resistance to flow out of port (©.
4. Apply vacuum to port @ [approximately -13.3 to -20.0 kPa
{(-100 to -150 mmHg, -3.94 to -5.91 inHg])].
Plug port ® and blow air in port (©) and ensure free flow out
of port ®).
Plug port ® and blow air in port (© and ensure free flow out
of port @.

EVAP canister purge control solenoid valve
1. Lift up driving wheeis (M/T models only).
2. Turn ignition switch “ON”.
3. Select “PURG CONT S/V” of “"ACTIVE TEST” mode
with CONSULT.
4. Start engine and warm it up to normal operating tem-
perature.
5. Disconnect vacuum hose at EVAP canister purge
control valve.
6. Touch “ON” and "OFF” and check for vacuum pass-

ing through the hose.

CIEQTR N T

{M/T models anly)

[
>, ) ~.
.

S EVAP canister

7

SEF042v

BATTERY

SEF313Q

Condition Vacuum
Idle Not exist
2,000 rpm (A/T models)
2,000 mpm with 1st gear position (M/T Exist
models)

OR
@ Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between @ and between @ and ©

12V direct curlrent supply Yes No
between terminals
No supply No Yes

if NG or operation takes more than 1 second, repiace solenoid
valve.

EC-413

@&l

MA

EM

LG

FE

€L

BR

ST

BT

HA

EL

581
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- € @.

ECM |0| CONNECTOR[I

EVAP control system 67
pressure sensor

SEF516U

4@1 side

AEC140A

582

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)
EVAP control system pressure sensor

1.

2.
3.
4

Remove EVAP control system pressure sensor with its har-
ness connector connected.

Remove hose from EVAP control system pressure sensor.
Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

Check output voltage between ECM terminal &) and engine
ground.

Pressure (Relative to atmospheric pressure) Voltage (V)

0 kPa (0 mmHg, 0 inHg)

3.0-36

-9.3 kPa {(-70 mmHg, -2.76 inHg)

0.4-06

CAUTION:

5.

Always calibrate the vacuum pump gauge when using
it.

Do not apply below -20 kPa (-150 mmHg, -5.91 inHg)
or over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

Iif NG, replace EVAP control system pressure sensor.

One-way valve

Check one-way valve air passage continuity.

Condition Air passage continuity
Blow air into side Bto A Yes
Blow air into side Ato B No

If NG, replace one-way valve.

Make sure to install one-way valve with the colored side

facing the vacuum.

EC-414
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To water Coil

separator Terminal

3

O-ring Canister side

Plunger

SEF032W
Under vehicle (rear left) Vehicle
- i
\L_[EVAP canister f @ front -
e
/ . ‘\ ]

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open)

COMPONENT DESCRIPTION

NOTE:

If DTC P1448 is displayed with P0440 or P1440, perform [iA
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

1o signals from the ECM.
When the ECM sends an ON signal, the coil in the solenoid e

valve is energized.

Gl

B

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. FE
When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and oL
27N == allows “EVAP Controi System (Small Leak)"” diagnosis.
EVAP canister vent control valve
SEF306V)|
' M
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
AT
MONITOR ITEM CONDITION SPECIFICATION AT
VENT CONT/V | @ Ignition switch: ON OFF
R4,
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. B
TER-
MINAL cvg:_Fcl)ER ITEM CONDITION b CDATI:\
NO. (DC voltage) BR
108 [ puw | EVAP canister vent con- | rrmen N BATTERY VOLTAGE
trol valve (11 - 14V) &T
ON BOARD DIAGNOSIS LOGIC
RS
Diagnostic
an T Check items
Trout?\II% Code Malfunction is detected when ... (Possible Cause)
: BT
P1448 ® EVAP canister vent control valve remains opened @ EVAP canister vent control valve
0309 under specified driving conditions. & EVAP control system pressure sensor
@ Blocked rubber tube to EVAP canister vent control
valve HA
® Water separator
® EVAP canister is saturated with water.
® Vacuum cut valve
El
D
583
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B EvaP SMLLEAK Po440 i []

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STQPPED,

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

| EXIT || START |

SEF405W,

Bl EVAP SML LEAK P40l []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TCO
HIGH. RETEST AFTER FUEL
HAS COOLED.

[ EXIT || PRINT

SEFEE9U

B EVAP SML LEAK Po440 B []

WAIT. ..

2 TO 10 MINUTES
KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF929V

B EVAP SML LEAK Po440 B [

ook ok ok ok (CHK ok ok ok ok ok

[ END || PRINT

SEF297U
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If DTC P1448 is displayed with P0440 or P1440, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first.

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:

Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level sur-
face.

Always perform test at a temperature of 0 to 30°C (32 to
86°F).

It is better that the fuel level is low.

1) Turn ignition switch “ON”.

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

3) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.

4) Make sure that the following conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 0 - 60°C (32 - 140°F)

5) Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Foltow the instruction displayed.

NOTE:

e Ifthe 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.)

¢ If the engine speed cannot be maintained within
the range displayed on CONSULT screen, go to
“Basic Inspection”, EC-82.

e The engine idle portion of this test (see illustra-
tion at left) will take approximately 5 minutes.

6) 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 velume control solenoid valve prop-

erly.

7) Stop engine and wait at least 5 seconds, then turn
“ON”.

8) Disconnect hose from water separator.

9) Select “VENT CONTROLV” of “ACTIVE TEST”
mode with CONSULT.

10) Touch “ON” and “OFF” alternately.

EC-416



TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent

O-ring 69 Control Valve (Open) (Cont’d)
WmAcTveETESTE [ 11} Make sure of the following.
VENT ConTRoLv OFF Condition Air passage continuity Gl
===z===: MONITOR =======: VENT CONTROL/Y hetween @ and
CMPS=RPM(REF) Orpm
AFALPRA oo, ON No A
THRTL POS SEN a.52v OFF Yes
[ on_JlonoFFIeIE if the result is NG, go to “DIAGNOSTIC PROCE- -
s EM
DURE", EC-418.
S If the result is OK, go to “DIAGNOSTIC PROCE-
DURE” for “TROUBLE DIAGNOSIS FOR DTC LG

P0440", EC-285.

Q % OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP

f&)\ _ canister vent control valve circuit. During this check, a DTC
Q-ring might not be confirmed. FE

2 @ 1) Disconnect hose from water separator.
& \/\z) k@] 53-12N-m 2) Disconnect EVAF canister vent control valve harness
%’ W ©.54 - 1.2 kg-m, connector. CL
BATTERY 48.8- 104 in-l) 3) Verify the following.
AEC783A
Condition Air passage continuity MT
12V direct current supply between No
terminats (1) and @
No supply Yes Ar
If the result is NG, go to “DIAGNOSTIC PROCE-
DURE”, EC-418. FA

If the result is OK, go to “TROUBLE DIAGNOSIS

FOR DTC P0440”, EC-285.
[RA

B

ST

EC-417 o8
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Under vehicle (rear left) | _
[N NN
\L[EVAP canister' ch$frcmt -
g

Pl o =
EVAP canister vent controd valve
SEF306V

E Under vehicle (rear left) venicle front
Vacuum cut valve bypass valve | @ ,/\_/

Harness connector 7

> ‘*—H‘:_—,:/
[ EVAP canister
Lo SEF308vV

EVAFP canister

'd

& EVAP canister
\‘ vent control valve sppsegul

\

Water

Under vehicle (rear left)

s connector” EVAP control
system pressure
sehsor

EVAP canister—"
;L

SEF307V|
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h

CHECK RUBBER TUBE FOR DISCON- NG.; Repair or clean.
NECTION. :
Check disconnection of rubber tube to
EVAP canister vent control valve and
clean the rubber hose and/er vent control
valve, then install properly.
_ OK
v “
CHECK COMPONENT s Replace EVAP canister
(EVAP canister vent control valve and vent control valve and
O-ring). O-ring.
Refer to “COMPONENT INSPECTION”
on next page.
OK
E v 5
CHECK COMPONENT N »| Replace vacuum cut valve.
{Vacuum cut valve).
Refer to “COMPONENT INSPECTION",
EC-431.
OK
v
CHECK IF EVAP CANISTER IS SATU- NG.; Replace EVAP canister
RATED WITH WATER. and check the foliowing.
1. Remove EVAP canister with the vent 1. Check hose connections
control valve attached. to the 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 nection.
the vent control valve attached. 2. Check water separator.
If the weight is: Refer to “COMPONENT
More than 1.8 kg (4.0 Ib) > NG INSPECTION", EC-420.
Less than 1.8 kg (4.0 Ib) — OK If NG, repair or replace
water separator.
OK
D) ‘
NG

CHECK COMPONENT

(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.

3. Check EVAP control system pressure
SEensor.

Refer to “COMPONENT INSPECTION” on

next page and EC-310.

oK

h 4

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT", EC-106.

¥

INSPECTION END

EC-418

Yy

Replace EVAP control sys-
tem pressure sensor and
repair or replace harness
and connector.




TROUBLE DIAGNOSIS FOR DTC P1448

Evaporative Emission (EVAP) Canister Vent

Control Valve (Open) (Cont’d)

O-ring@
HAacTvETESTH [ COMPONENT INSPECTION
VENT cONTROLV OFF EVAP canister vent control valve ol
omremmaren e==== | Check air passage continuity. _
Fro2 MNTR ik Perform "WENT CONTROL/V” in “ACTIVE TEST” mode. [j4
THRTL #0S SEN 0.52v .
_' ON | ON/CEF Condition Air passage continuity £l
VENT CONTROLY between (&) and v
SEF191V, ON No
OFF Yes LG
T o ©
0,8 .0 OR
A2 @
’/Q\D-ringQ Gondition Air passage continuity EE
) “—’z" ’ between (&) and
> ] 5.3-12N-m 12V direct current supply between ter-
W (0.54 - 1.2 kg-m, minals (1} and No GL
46.9 - 104 in-Ib)
BATTERY
AECT83A No supply Yes

If NG or operation takes more than 1 second, clean valve using RT
air blower or replace as necessary. :
If the portion (B is rusted, replace EVAP canister vent con-

trol valve. Ar
Make sure new O-ring is installed properly.
FA
RIA
BR

ness connector connected. 8T
2. Remove hose from EVAP control system pressure sensor.
3. Use pump to apply vacuum and pressure to EVAP control

e ﬁ @: EVAP control system pressure sensor

HS. G} 1. Remove EVAP control system pressure sensor with its har-
[ Ecm [o|connecTorl|

67

EVAP control system

pressure sensor
system pressure sensor as shown in figure. RS
,,, 5 © 4. Check output voltage between ECM terminal & and engine
ground.

ET

1 Pressure (Relative to atmospheric pressure) Voltage (V)

SEF516U 0 kPa (0 mmHg, © inHg) 3.0-36

-9.3 kPa (-70 mmHg, -2.76 inHg) 0.4-08 A
CAUTION: EL

s Always calibrate the vacuum pump gauge when using
it.

¢ Do not apply below -20 kPa {(-150 mmHg, -5.91 inHg) D
or over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

5. If NG, replace EVAP control system pressure sensor.

EC-419 o8
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Blind plug

@;@/@ =Y

* ®: Bottom hole (To atmosphere)
@) : Emergency tube (From EVAP canister)
© : Inlet port (To member)

SEF829T

588

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

Water separator

Check visually for insect nests in water separator air iniet.
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 into
with ®, and then © plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

¢ AN

EC-420
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DIAGNOSIS FOR DTC P1490

Under vehicle (rear left) venicle tront
Vacuum cut valve bypass valve | q 5

Vb~

Harness connector -~

- AT
( EVAP canister —
{ {1

SEF308YV

Vacuum Cut Valve Bypass Valve (Circuit)

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
instalied 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 cui valve is then bypassed to
apply intake manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP contr
Vacuum cut valve bypass valve

Refueling control valve
and refueling EVAP vapor

EVAP canister purge control solenoid valve

ol system pressure sensor )
@/ EVAP serw?

~— One-way valve

cut valve

‘ 5
EVAP canister

t control \$)
valve

ven

EVAP canister purge
control valve

&Xx
Vac uk

cut valve

EVAP
canister

EVAF canister purge
volume control valve

SEF850U

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 engine ground.

TER- :
WIRE DATA
MrLP:DAL COLOR ITEM CONDITION (DC voltage)
Y VOLTAGE
117 PU/R Vacuum cut valve bypass |lgniiion Sitch "ON" ' BATTERY VOLTAG
valve (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L . Check ltems
Code No. Marfunction is detected when ... (Possible Cause)
P1490 ® An improper voltage signal is sent to ECM ® Harness or connectors

0801 through vacuum cut valve bypass valve.

(The vacuum cut valve bypass valve circuit is
open or shorted.)
® Vacuum cut valve bypass valve

EC-421

&l
m
EM
16

FE

el

MT

AT

FA

BR

ST

RS

B

589



TROUBLE DIAGNOSIS FOR DTC P1490

' Vacuum Cut Valve Bypass Valve (Circuit)
(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.
TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is more than 11V at idle.

1} Turn ignition switch “ON”.
% MONITOR % No Fai [] 2) Select “DATA MONITOR” mode with CONSULT.
CMPS-RPM(REF)  700rpm 3) Start engine and wait at least 5 seconds.
4) K 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-424.
OR
& 1) Start engine and wait at least 5 seconds.
2) Select “MODE 7" with GST.
3) K 1st trip DTC is detected, go to “DIAGNOSTIC
[ RECORD | PROCEDURE”, EC-424.
SEF190P OR
1) Start engine and wait at least 5 seconds.
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-424.

>%0 EC-422
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Vacuum Cut Valve Bypass Valve (Circuit)

3
(Cont’d)
EC-BYPS/V-01 @l
IGNITION SWITCH
ON or START YA
| |
] FUSE L "
on |PLOGK Refer to "EL-POWER",
(/5) n
W77 , EM
- Detectable line for DTC
LlBT|<_| e . Non-detectable line for DTG
% LG
@
BR
LrI
BR
:
14
BR
€L
'
BR
BT
Izl
VACUUM CUT VALVE
BYPASS VALVE
AT
LA
PU/Y
A
= Mea i
l'ﬁ_;l
PU/R .
&)
R
D)
PU/R
=
W45 BR
-
PU/M
&T
117
ECM (ECCS
CvBY CONTROL
MODULE) ES]
Fag
BT
eleld] O [s[e [Z[B]MD), @39, (45) mFKISKI:I#KSK K[eK] (77
9 o[ nfie[13h4fisei7hsigfec] w W ' ek lokokl vk i iaklisk] R HA
112]3] <& [4]s]6]15).(51) <1 (T14
7leje igfufrefalidfishs] w w G [EL
1
101J102103] Froafies = [mp4
1o7j108]108] [110]141
113[114|11g] {116]117 [4]35]z6]a7] w Ll
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TROUBLE DIAGNOSIS FOR DTC P1490

Under vehicle (rear left) vehicle front
Vacuum cut valve bypass vaive | @

i S
' Harness conneclor -~

Vacuum cut valve

o AT
AEVAP ca’ni?t/er —_—

SEF308V|

BAactiveTESTR [

VC/V BYPASS/V

MONITCR

CMPSeRPM(REF)
FR 02 MNTR

AF ALPHA
THRTL POS SEN

-m

SEF364U

e )

SEF877T)
DISCONNECT nlsooquCT
€ @) 24

=<1

1]2)

ECM |0| CONNECTOR]|

17

|

[Q]

SEF734T)
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Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

v

Go fo CHECK POWER SUPPLY [F.

CHECK VACUUM CUT VALVE BYPASS

VALVE CIRCUIT.

1. Turn ignition switch “ON".

2. Perform “VC/V BYPASS/A” In “"ACTIVE
TEST” mode.

3. Make sure that clicking sound is heard
from the vacuum cut valve bypass
valve.

OK | Go to “CHECK COMPO-

NENT" after procedure [,

NG
E ¥

CHECK POWER SUPPLY. NG | Check the following.

1. Turmn ignition switch “OFF”. "| ® Harness connectors

2. Disconnect vacuum cut valve bypass @3, 2D, 3D,
valve harness connector. @4, @, (BD),

3. Turn ignition switch "ON". , @

4. Check voltage between terminal (2) ® 10A fuse
and ground with CONSULT or tester. ® Hamess for open or
Voltage: Battery voltage short between vacuum

OK cut valve bypass valve
and fuse
If NG, repair harness or
connectors.
A A

CHECK OUTPUT SIGNAL CIRCUIT. NG_‘ Check the following.

1. Turn ignition switch “OFF”. " ® Harness connectors

2. Disconnect ECM harness connector. GD. @9, @D,

3. Check hamess continuity between ECM @, @3,
terminal @ and terminal @ ® Harness for open or
Continuity should exist. short between vacuum
If OK, check hamess for short to cut vaive bypass valve
ground and short to power. and ECM

oK If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
Y

CHECK COMPONENT NG | Replace vacuum cut valve

(Vacuum cut valve bypass vaive). "| bypass valve.

Refer to “COMPONENT INSPECTION”

on next page.

OK

Y

Perform “TRCOUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-106.

4

INSPECTION END

EC-424
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CONNECT

macTveTesTE [

VO BYPASSV
MONITOR

OFF

CMPSRPM(REF)
FR 02 MMTR

2 | A ALPHA

THRTL POS SEN

Grpm

RICH
100%
052V

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
COMPONENT INSPECTION

Vacuum cut valve bypass valve

Check air passage continuity.

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

[ OFF |

Condition Air passage continuity
VC/V BYPASS/V between (&) and

SEF254V ON Yes

OFF No

OR

- Air passage continuity
Condition between @ and

12V direct current supply between terminals Yes

No

SEF351Q

No supply

If NG or operation takes more than 1 second, replace vacuum

cut valve bypass valve.

EC-425

LG
[FE
GlL
i
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TROUBLE DIAGNOSIS FOR DTC P1491

Under vehicle (rear left) vehicle front
Vacuum cut valve bypass valve f q; 4

'h’* Harness conhe—'c{m;
@" A,

) .
P
»-\ ~

/
W
vacuum cut valve
NN Pl
/—

AEVAP canister
i SEF308V

Vacuum Cut Valve Bypass Valve

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut vaive 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
apply intake manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP control system pressure s

Vacuum cut valve bypass valve
Refueling control valve Eg)j
and refueling EVAP vapor ®\

EVAP canister purge control sclenoid valve

ensor
QF/ EVAP serviy

[Tl One-way valve

cut vaive

Fuel tank

EVAFP canister
vent control \é) volume control valve
SEFB50U

vatve

1 |
1
\ EVAP canister purge
Vacuum— | EVAP

; contrel valve
cut valve |canister

EVAP canister purge

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 engine ground.

TER-
WIRE DATA
MILT)AL COLOR ITEM CONDITION (DC voltage)
17 |pyR | Yacuum cutvalve bypass [lgnition switch “ON"| BATTERY VOLTAGE
valve : (11 - 14v)

594
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TROUBLE DIAGNOSIS FOR DTC P1491

_ Vacuum Cut Valve Bypass Valve (Cont’d)
ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble . Check Items
Maif j tect hen ... .
Code No. affunction is detected when {Possible Cause)
P1491 ® Vacuum cut valve bypass valve does not operate | ® Vacuum cut valve bypass valve
0311 propetly. ® Vacuum cut valve

® Bypass hoses for clogging

® EVAP conlrol system pressure sensor

® EVAP canister vent control valve

® Hose between fuel tank and vacuum cut valve
clogged

® Hose between vacuum cut vaive and EVAP canis-
ter clogged

® EVAP canister

® EVAP purge port of fuel tank for clogging

® ORVR sysiem leaks

DIAGNOSTIC TROUBLE CODE CONFIRMATION

W PURG CNNVRSN P1493ll [ PROCEDURE

THIS SUPPORT FUNCTION CAUTION:

AR Always drive vehicle at a safe speed.

SEE THE SERVIGE MANUAL NOTE: '

o DITIOE SR NG If “DTC CONFIRMATION PROCEDURE” has been previ-

DIAGNOSIS. ously 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 to 30°C (41 to

86°F).

(  Ex7 || smAT |
SEF610U

= 1) Turn ignition switch “ON”,

WPURG CNVas P1acsll [ ] 2) Start engine and warm it up to normal operating tem-

rxkkx OK mxxux perature.

3) Turn ignition switch “OFF” and wait at least 5 sec-
onds. ’
WSELF D'AG RESULTSE 4) Start engine and let it idle for at least 1 minute.

* % % % NO FAILURE # % % % 5) Select "PURG CN/NV & S/V P1493” of “EVAPORA-
TIVE SYSTEM” in “"DTC WORK SUPPORT” mode
with CONSULT.

| Eeno || eanT ] 6) Touch “START”.
SEFsHU 7) When the following conditions are met, “TESTING”

will be displayed on the CONSULT screen. Maintain

SEF612U

B PURG VOL CNA P1444 8 [] the conditions continuously until “TESTING” changes
to “COMPLETED?”. (It will take at least 30 seconds.)

1S SUPPORT FUNCTION CMPS-RPM (REF): 1,000 rpm or more

DTC P1447. Selector lever: Suitable position

SEE THE SERVICE MANUAL Vehicle speed: 36 - 120 km/h (22 - 75 MPH)

oDIToN Fon TG B/FUEL SCHDL: 1 - 4.5 msec

DIAGNOSIS. If “TESTING” is not displayed after 5 minutes, retry

from step 3).
EXIT || smrr

EC-427

EM
LG
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2
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EL
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TROUBLE DIAGNOSIS FOR DTC P1491

B PURG VOL GNA P1444 R[]
TESTING
zozorzoooz MONITOR z==zoozma:
CMPE-RPM(REF) 1687rpm
THRTL POS SEN 0.74V
B/FUEL SCHDL. 2.5msec

SEF853U

B PURG VOL CN/ P1444 Il
COMPLETED

[ SELF-DIAG RESULTS

SEFg02U

N vC CUT/V BP/V P1491 Bl D
OUT OF CONDITION

========== MONITOR ====z======
CMPS-RPM(REF) 1062rpm
THRTL POS SEN 0.59V
B/FUELL SGHOL 1.2msec

SEF255V

B vc cutv BPV P1491 ll []

TESTING
==zz===zz=z MONITOR =====zz==:
CMPS-RPM(REF) * 1475rpm
THRTL POS SEN G.70V
B/FUEL SCHDL 2.6msec

SEF256V

B vc cutvBrY Pidotll [
COMPLETED

SELF-DIAG RESULTS

|

SEF912U

596

Vacuum Cut Valve Bypass Valve (Cont’d)

8) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS” and go to the following
step. _
If “NG” is displayed, refer to “DIAGNOSTIC PROCE
DURE"” of “TROUBLE DIAGNOSIS FOR DTC
P1493", EC-438.

9) Select “PURG VOL CN/V P1444” of "EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with

- CONSULT.

10) Touch “START".

Iif “COMPLETED?” is displayed, go to step 12.

11) 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 ieast 20
seconds.)

CMPS-RPM (REF): 1,000 rpm or more
Selector lever: Suitable position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
B/FUEL SCHDL: 1 - 4.5 msec

If “TESTING” is not displayed after 5 minutes, retry

from step 3).

12) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS” and go to the following
step.

If “NG” is displayed, refer to “DIAGNOSTIC PROCE-
DURE” of “TROUBLE DIAGNOSIS FOR DTC
P1444”, EC-393.

13) Select “VC/V BYPASS/V P1491” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

14) Touch “START”.

15) When the following conditions are met, “TESTING”
wil! 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 rpm or more
Selector lever: Suitable position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
B/FUEL SCHDL: 0.5 - 4.5 msec

If “TESTING” is not displayed after 5 minutes, retry

from step 3).

16) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS".
If “NG” is displayed,
PROCEDURE”, EC-430.

refer to “DIAGNQOSTIC

EC-428



TROUBLE 'DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)

OR
OVERALL FUNCTION CHECK

@ 1) Remove vacuum cut valve and vacuum cut valve @]
bypass valve as an assembly.

2) Apply vacuum to port ® and check that there is no
suction from port ®). MA

3) Apply vacuum to port (8) and check that there is suc-
tion from port @.

4} Blow air in port 8 and check that there is a resis- EM
tance to flow out of port @.

5) Supply battery voltage to the terminal.

8) Blow air in port @ and check that air flows freely out LG
of port ®.

7) Blow air in port 8 and check that air flows freely out E

Fuel tank side EVAP canister
of port ®.

8) If NG, go fo “DIAGNOSTIC PROCEDURE”, EC-430.
® FE

GL

SEF530Q)

T

AT

FA

BR

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P1491

&

YO BYPASSHA

OMPS-AFM(REF)
FA 02 MNTR

AE ALPHA
THRTL POS SEN

macveTEsTE [

OFF

SEF254V)

SEF5300Q)

Vacuum cut valve bypass valve |

e
/EVAP canister —
f 7ol

|E] Under vehicle (rear left) vehicle fron

Harness connector

Vacuum cut valve

t
\

-

SEF308V

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Under vehicle (rear left)

» Harness connector_

EVAP canister—

[ e

- EVAP control

‘l‘ system pressurg
é‘ @ensm
N

CHECK COMPONENT
{Refueling contral valve).
Refer to “COMPONENT INSPECTION”,

EC-30.

Y

'LOK

INSPECTION END

SEF307Y

598

EC-430

- v
CHECK COMPONENT. OK »| Check the following.
1. Remove vacuum cut valve and vacuum ® EVAP purge line
cut valve bypass valve as an assembly. between EVAP canister
2. Apply vacuum to port and check and fuel tank for clog-
that there is no suction from port (B). ging or disconnection
3. Apply vacuum to port {B) and check ® EVAP canister
that there is suction from port {(A). Refer to EC-22.
4. Blow air in port {B) and check that ® EVAP purge port of fuel
there is a resistance to flow out of port tank for clogging
. If NG, repair or replace.
5. Turn ignition switch “ON" and
select “VC/V BYPASS/V” in oK
“ACTIVE TEST” mode with
CONSULT and touch "ON".
OR v
5. Supply battery voltage to the
@ term,‘;._ i g Go to [@ “CHECK COM-
6. Blow air in port (&) and check that air PONENT (EVAP control
7. Blow air in port (B} and check that air
flows freely out of port @
J, NG
i NG -
Check bypass hoses for clogging. »| Repair or replace hoses.
B l OK
CHECK COMPONENT NG, Replace malfunctioning
(Vacuum cut valve, vacuum cut valve parts.
bypass valve).
Refer to “COMPONENT INSPECTION”
on nexi page.
i OK
CHECK COMPONENT AND CIRCUIT || Replace EVAP control sys-
(EVAP control system pressure sensor). tem pressure sensor and
1. Check for disconnection of hose con- repair or replace harness
nected to the sensoar. and connector.
2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to the following step.
3. Check EVAP control system pressure
sensor.
Refer to “DIAGNOSTIC PROCEDURE”,
EC-310.
¢0K
CHECK COMPONENT NG | Replace EVAP canister
{EVAP canister vent control valve). vent control valve.
Refer to “COMPONENT INSPECTION”,
EC-419.
4 OK
NG

Reptace refueling control
valve with fuel tank.




TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)

COMPONENT INSPECTION
Vacuum cut valve bypass valve

CONNECT

EacvETESTE O : . i @H
v sy OFF Check air passage continuity.
=acee uoon= Perform “VC/V BYPASS/V" in “ACTIVE TEST” mode.
- FR 2 MNTR FtIpCT| MA
: AF ALPHA 100%
THRTLPOSSEN  o.52v Condition Air passage continuity
VC/V BYPASS/V between @ and
ON Yes EM
OFF No
SEF254V|
OR L&
Aj sage conlinuity EC
- ir passage continui
Condition between @ and
12V direct current supply between terminals Yes EE
No supply No

If NG or operation takes more than 1 second, replace vacuum ©L
cut valve bypass valve.

SEF3510Q
CVAP canictor Vacuum cut vaive v
side Check vacuum cut valve as foliows:
® 1. Plug port © and ® with fingers. AT
i 2. Apply vacuum to port & and check that there is no suction
from port ®.
3. Apply vacuum to port and check that there is suction FA
from port ®.
4. Blow air in port and check that there is a resistance to ]
flow out of port @). RA
5. Open port © and @).
SEFS79Q; 6. Blow air in port @ and check that air flows freely out of port -
7. Bléw air in port ® and check that air flows freely out of port
' ST
RS
BT
A
EL
B
599
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TROUBLE DIAGNOSIS FOR DTC P1492

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

Y

Engine coolant temperature sensor

Throttie position sensor

Vehicle speed sensor

fgnition switch

Engine coolant temperature EVAP canister
- »! purge control sole-
Throttle position noid valve
ECM Vacuum
Vehicle speed signal
L J
Start signal EVAP canister

[
>

Front heated oxygen sensor

Density of oxygen in exhaust gas

purge control valve

This system controls the vacuum signal applied to
the EVAP canister purge control valve.

When the ECM detects any of the foliowing
conditions, current does not flow through the
EVAP canister purge control solenoid valve.

The solenoid valve cuts the vacuum signal so that
the EVAP canister purge control valve remains

closed.

(Mixture ratio feedback signal)

To EVAP canister purge control valve
Intake '
manifold
vacuum 2
signhal

To intake
air duct

SEF673PA

Vacuum signal from
EVAP canister purge
control solenoid
valve

control valve

EVAP canister purge

To EVAP

‘ canister
From purge volume
EVAP . control valve
canister‘ { ' ‘
SEFQ32Y|
600

Ignition switch “ON”

Closed throttle position

Low engine coolant temperature

During deceleration

Engine stopped

Low vehicle speed (M/T models)

For 60 seconds after starting engine

(After warm-up to normal operating tempera-
ture)

COMPONENT DESCRIPTION

EVAP canister purge control solenoid valve

The EVAP canister purge control solenoid valve responds to
signals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifold to the EVAP canister
purge control valve) is cut.

When the ECM sends an ON (ground) signal, the vacuum sig-
nal passes through the EVAP canister purge control solenoid
valve. The signal then opens the EVAP canister purge control
valve. '

EVAP canister purge control valve

When the vacuum signal is cut by EVAP canister purge control
solenoid valve, EVAP canister purge control valve closes.

EC-432



TROUBLE DIAGNOSIS FOR DTC P1492
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)
(Cont’d)
EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAF canister purge control solenoid valve
EVAP control system pressure s

ensor EVAP t
Vacuum cut valve bypass valv service por
Refueling contral valve
and refueling EVAP vapor

s, A

\\\‘—On&way valve EM

cut valve
EVAP canister purge
Fuel tank Vacuum= | EVAP | control valve
cut valve |canister LG
EVAE canistar EVAP canister purge
vent control \($ volume control valve
valve . SEF850U
CONSULT REFERENCE VALUE IN DATA MONITOR MODE e
MONITOR ITEM CONDITICN SPECIFICATION
Idle QFF
® Engine: After warming up GL
® Shift lever; N More thar 60 seconds after starting
PURG CONT S/vV ® No-load engine
® WM/T madels: Lift up drive wheels and | A/T models: 2,000 rpm ON
shift to 1st gear position. M/T models: 2,000 rpm and more than MT
16 kmv/h (10 MPH)
ECM TERMINALS AND REFERENCE VALUE AT
Specification data are reference values and are measured between each terminal and engine ground.
TER- FA
WIRE DATA
MILI?DAL COLOR ITEM CONDITION (DC voltage)
[Engine 15 ran it RA
ngine is runnlng.| (Warm-up condition)
More than 60 seconds after starting engine .
. M/T models: Jack up front wheels and drive Approximatsly OV B8R
105 | PU EVAP canister purge con- wheels at 16 kmv/h (10 MPH).
trol solencid valve Engine speed is 2,000 rpm.
[Engine is running.| (Warm-up condition) BATTERY VOLTAGE ST
L idle speed (11 - 14v)
RS
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck Items BT
{Possible Cause})
No.
P1492 ® An improper voltage signal is sent to ECM through ® Harness or connectors HA
EVAP canister purge control solenoid valve. (The EVAP canister purge control solenoid valve cir-
cuit is open or shorted.)
® EVAP canister purge contro! solenoid valve BL
=
D
601

EC-433



TROUBLE DIAGNOSIS FOR DTC P1492
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)
(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.
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-436.
OR
@ 1) Tuan ignition switch "ON” and wait at least 5 sec-
onds.
2) Select "MODE 3” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-436.
OR
1) Turn ignition switch “ON” and wait at least 5 sec-
onds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
resuits)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-436.

00 EC-434



TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

(Cont’d) :
EC-CANI/V-01 @
= . Detectable line for DTC
N or START e : Nor-getestable lina for DTG MA
= FUSE |Refer to “EL-POWER”.
g 10a |BLOCK -
)
) @D
E]
BR LC

e
o
%)

0l = &
D_=|IFD

BR
r'—| EVAP CANISTER GL
[2 e RaE
CONTROL
SOLENOID
VALVE MT
I GD
PU
Ar
FA
BR
PU
[ ST
ECM (ECCS
erc CONTROL
MODULE)
RS
BT
HA
& [5[e]7]8]Gaa) @ Fal T P [ S 4 S 7 [ (Y2
g7 T1[72| T3 4| [16,17]161:9]20] w B I 7 1 S D 0 T
EL
| ! —
101162{10a] [104f105] 108 12]3 20j21 12223 s8[30] [40fa1 56|
sarfoafro] [rofrrifre| GLELLELE [0] || () || BAESlErzR) eefea) ElesTeslrlalonla [ & IDX
mEEDNE poTaols1e2fes]  [aofso] Jo7lesfelealedles] ?
IR EEE 34]35]36]67] 5i52]  [esle7]es]ed) W 5.
AEC451A
603
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

SEF289v

AE G

@@—J '

SEF514T)

B
AE QA€

T

|ofconnEcToR]|
105

[ Ecm

[€]

v
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EVAP canister purge con- 7| ®10A fuse
trol solenoid valve harness connectot. ® Harness gonnectors
2. Turn ignition switch “ON”. @3d, E2D
3. Check voltage bstween terminal @ ® Harness for open or
and ground with GONSULT or tester. short between EVAP
Voltage: Battery voltage canister purge control
solenoid valve and fuse
OK If NG, repair harness or
connectors.
B| 4
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Repair open circuit or short
1. Turn ignition switch “CFF”. "{ to ground or short to power
2. Disconnect ECM hamess connector. in harness or connectors.
3. Check harness continuity between
ECM terminal and terminal (1).
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
b
NG

CHECK COMPONENT

(EVAP canister purge control solenoid
valve).

Refer to “COMPONENT INSPECTION",
EC-437.

hd

SEF515T)

OK
hd

604

Perform "“TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

INSPECTION END

EC-436

Repiace EVAP canister
purge control selenoid
valve.




TROUBLE DIAGNOSIS FOR DTC P1492
Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (Circuit)

WAcTveTESTE [ (Contd)
PURG C
PR TG & O COMPONENT INSPECTION l
:;:U:;é:ézomgxmn o EVAP canister purge control solenoid valve
CMPS-RPM(REF)  2000rpm =\ 1. Jack up driving wheels (M/T models only). A
oA e O 2. Turn ignition switch “ON”,
3. Select “PURG CONT S/V” of “ACTIVE TEST” mode B
with CONSULT. .
m|ON/ OFF || OFF ISEFsm 4. Start engine and warm it up to normal operating tem-
perature. Le
x A 5. Disconnect vacuum hose at EVAP canister purge
(c'@ ch\H _RS control vaive.
{M/T models only) 6. Touch “ON” and “OFF" and check for vacuum pass-

c "'
SN~ ~ ing through the hose.
™~
/ Condition Vacuum FE

EVAP canister ,
purge control Idle Not exist
valve X3 2,000 rpm (AT models)
/ 2,000 rpm with 1st gear position (M/T Exist Gl
models)
SEF042V
-
OR MT
.E. Check air passage continuity.
= i
AT
=/ .| Air passage Air passage
®®@ ! . Condition continuity continuity EA
between @ and between (&) and (©)
BATTERY 12V direct current suppiy
between terminals Yes No RA
No supply No Yes
SEF313Q - -
i NG or operation takes more than 1 second, replace solenoid g
valve. :
ST
RS
. BT
EVAP canister purge control valve
Check EVAP canister purge control valve as follows:
1. Blow air in port ® and © and ensure that there is no leak- [HA
Direction of EVAP canister age.

2. Plug port ® and blow air in port 8. Ensure that there is

resistance to flow out of port (©. EL
3. Plug port ® and blow air in port ©. Ensure that there is
4

purge flow - - = purge control valve

resistance to flow out of port ©.
Apply vacuum to port ® [approximately -13.3 to -20.0 kPa [DX

(-100 to -150 mmHg, -3.94 to -5.91 inHg)].
Q{ Plug port ® and blow air in port (© and ensure free flow out
(‘ © of port ®.
Plug port ®) and blow air in port (€) and ensure free flow out
AEC928A of port ©.

EC-437 o0



TROUBLE DIAGNOSIS FOR DTC P1493

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve

Y

Engine coolant temperature sensor

Engine coolant temperature

EVAP canister

Y

Throttle position sensor

Throttle position

purge control sole-
noid valve

h 4

Vehicle speed sensor

Vehicle speed

Vacuum
signal

ECM

Y

ignition switch

Start signal

L 4
EVAP canister

4

Front heated oxygen sensor

Density of oxygen in exhaust gas

purge control valve

This system controis the vacuum signal applied to
the EVAP canister purge control valve.

When the ECM detects any of the following
conditions, current does not flow through the
EVAP canister purge control solenoid valve.

The solenoid valve cuts the vacuum signal so that
the EVAP canister purge control valve remains:

closed.

To EVAP canister purge contral valve

1]

Intake
manifold
vacuum

signal

To intake
air duct

SEFE73PA

{Mixture ratio feedback signal)

Vacuum signal from
EVAFPF canister purge
control solenoid
valve

contrel valve

From
EVAP
canister

EVAP canister purge

To EVAP
canister
purge volume
___control valve

SEF039Y

606

Ignition switch “ON”

Closed throttle position

Low engine coolant temperature

During deceleration

Engine stopped

Low vehicle speed (M/T models)

For 60 seconds after starting engine

(After warm-up to normal operating tempera-
ture)

COMPONENT DESCRIPTION

EVAP canister purge control solenoid valve

The EVAP canister purge control solenoid valve responds to
signais from the ECM. When the ECM sends an OFF signal, the
vacuum signal {from the intake manifolid to the EVAP canister

purge control valve) is cut.

When the ECM sends an ON (ground) signal, the vacuum sig-
nal passes through the EVAP canister purge control solenoid
valve. The signal then opens the EVAP canister purge control

valve.

EVAP canister purge control valve

When the vacuum signal is cut by EVAP canister purge control
solenoid valve, EVAP canister purge control valve closes.

EC-438



TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve {(Cont’'d)
EVAPORATIVE EMISSION SYSTEM DIAGRAM

_ @l
EVAP canister purge control solenoid valve
EVAP control system pressure sensor m
V. EVAP service port
'acuum cut valve bypass vaiv "
Refueling control valve e
and refueling EVAP vapor T r— One-way valve
cut valve P
~ e \ EVAP canisler purge EM
Vacuum EVAP control valve
cut valve |canister
EVAP canister EVAF canister purge ;
vent cohtral \(%@ volume control valve L©
valve  SEF850U
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION EE
ldie OFF
® Engine: After warming up
® Shift lever: N More than 60 seconds after starting
PURG CONT SV |® No-load engine GL
® M/T models: Lift up drive wheels and | AT modsls: 2,000 rpm ON
shift o 1st gear position. M/T models: 2,000 rpm and more than
16 km/h (10 MPH} MT
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. AT
TER-
WIRE
MINAL COLOR ITEM CONDITION D CDA'I"tA
NO. (DC voltage) EA
[Engine is running.| (Warm-up condition)
More than 60 seconds after starting engine ) RA
. M/T models: Jack up front wheels and drive Approximately OV
105 | PU EVAP canister purge con- wheels at 16 km/h (10 MPH).
trol solenoid valve Engine speed is 2,000 rpm. R
[Engine is running.l {Warm-up condition) BATTERY VOLTAGE
Idle speed (11 - 14V) 8T
ON BOARD DIAGNOSIS LOGIC
. : RS
Diagnostic Check ltems
Trouble Code Malfunction is detected when .... .
N {Possible Cause)
0. BT
P1493 ® EVAP canister purge control valve does not operate [ ® EVAP canister purge control valve
propetly (stuck open). ® EVAP canister purge control solencid valve
® Vacuum hoses for clogging or disconnection HA

® ECVAP control system pressure sensor

@ EVAP canister vent control valve

® Water separator [EL
® EVAP canister saturated with water

EC-439 607



TROUBLE DIAGNOSIS FOR DTC P1493

B PURG CNVESN P14g3ll []

THIS SUPPORT FUNCTION
IS FOR

DTC P1493.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT “ START |

SEF610U

B PURG CNAV&SN Pi4g3l []

xxxxr OK xxxxx

M SELF-DIAG RESULTS I}

* &% % NO FAILURE * % % %

END || PRINT

SEF611U

608

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e If DTC P1493 is displayed with P1492, perform
TROUBLE DIAGNOSIS FOR DTC P1492 first. (See
EC-433.)

e If “DTC CONFIRMATION PROCEDURE” has been previ-
ously conducted, always turn ignition switch “OFF”
and wait at least 5 seconds before conducting the next
test.

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) Tum ignition switch "ON".

4) Select “PURG CN/V & S/V P1493” of “EVAPORA-
TIVE SYSTEM” in “DTC WORK SUPPORT” mode
with CONSULT.

5) Touch “START".

6) Start engine and let it idie for at least 90 seconds.

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 approxi-
mately 30 seconds.)

Selector lever: Suitable position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
CMPS-RPM (REF): 1,000 rpm or more
B/FUEL SCHDL: 1 - 4.5 msec

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

8) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”.

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-443.

EC-440



TROUBLE DIAGNOSIS FOR DTC P1493

ENGINE SPD

VEHICLE SPD

IGN ADVANCE ..., cneee 8.0°
CALC LOAD ... 28.2%
MAP ..o ... 36KPaA
MAF s e 5.20gm/s
THROTTLE POS .. v 0%
INTAKE AIR .....cooveriii 27°C
FUEL SYS #1 .. CLDRWE
FUEL SYS #2 . USED
SHORAT FT #1 e 0.8%
LONG FT #1 .... . 0.0%
O25B151 ... .. 0.200V
Q2FT B1 81 e, 8%
Q258182 ., 0.010V

SEF519R

€ G

el CONNECTOR"

51

[ Eem

o

SEF487R

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Vaive (Cont’d)

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

perature.

2) Select "MODE 17 with GST.

3) Check coolant temperature.
Coolant temperature: 40 - 100°C (104 - 212°F)
Be sure that water temperature does not exceed
100°C. If it becomes higher than 100°C, cool down
the engine and perform the procedure again from the
beginning.

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

5) Restart engine and let it idle for at least 100 seconds.

6) Maintain the following conditions for at least 30 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
Engine speed: 1,000 rpm or more
Coolant temperature: 40 - 100°C (104 - 212°F)

7) Select “MODE 7” with GST.

8) if 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-443.

NOTE:
¢ Hold the accelerator pedal as steady as possible during
driving in step 6.
e [f the driving conditions are not satisfied in step 6,
restart the procedure.
e |t is better that the fuel level is low.
OR
1) Start engine and warm it up to normal operating tem-

®

2)

3)

4)
5)

perature.

Check voltage between ECM terminal &) and ground
Voitage: 0.8 - 1.5V

Perform the following procedure before the voliage
drops below 0.8V. If the voltage drops below 0.8V,
cool down the engine and perform the entire proce-
dure all over again.

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

Restart engine and let it idle for at least 100 seconds.
Maintain the following conditions for at least 30 sec-
onds.

Gear position: Suitable gear position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
Engine speed: 1,000 rpm or more

Check voltage between ECM terminal &) and
ground: 0.8-1.5V

Stop the vehicle, 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
PROCEDURE”, EC-443.

EC-441
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TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)
NOTE:
e Hold the accelerator pedal as steady as possible during
driving in step 5.
e If the driving conditions are not satisfied in step 5,

restart the procedure.
e It is better that the fuel level is low.

010 EC-442



TROUBLE DIAGNOSIS FOR DTC P1493

U™

Evaporative Emission (EVAP) Canister Purge |

Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

Brake master
[ cylinder’\\

INSPECTION START

h 4

EC-445.

JOK

{Go to next page.)

EC-443

= CHECK VACUUM SIGNAL. NG, CHECK COMPONENTS
EVAP Sani t% 1. Disconnect vacuum hose to (EVAP canister purge con-
canistar E EVAP canister purge control trol solenoid valve).
/ purge control vahe valve and install vacuum gauge. Refer to “COMPONENT
R = SEF040V] 2. Start engine. INSPECTION”, EC-445.
3. Perform “PURG CONT S/V” in
“ACTIVE TEST mode. OK
_/f Vacuum gauge 4. Select “ON” and “OFF” on
c H CONSULT screen to turm on
"PURG CONT S/v”.
3-way connector 5. Check vacuum hose for
" ) EVAP canister vacuum while revving engine up
¥ purge control to 2,000 rpm. )
: \ valve ON: Vacuurm should exist.
(ciw / OFF: Vacuum should not
J exist.
OR
Vacuum hose 1. Start engine and warm it up to
{originally connected ) gormal operating temperature.
to the EVAP canister . Stop engine.
purge control valve) SEF622U 3. Lift up drive wheels. %‘;ﬁﬁgfﬁgﬁﬁegﬁgﬁséﬁ;_
4. Disconnect vacuum hose to ing or disconnection
EVAP canister purge control I%ef%r to “Vacuum Hose
valve. Drawing”, EC-15
B ACTIVETEST W O 5. Install vacuum gauge and start g :
engine and let it idle at least 60
PURG CONT SV O N seconds.
(PURG CONT VAC) VG ON 6. Cﬂeck vacuum hose for \t.racuum
__________ e — e when revving engine up to
""""" MONITOR zz=z=z=z== 2,000 rpm. 9 end P
PURG CONT SV ON While aperating solenoid
CMPS-RPM(REF} 2000rpm valve, vacuum should exist,
CLSD THL/P SW OFF 7. Release the accelerator pedal
COOLANT TEMP/S 84°C and let it idle.
Vacuum should not exist.
ICIYI [ON/OFF ][ OFF | Tox
SEFS16T NG
CHECK COMPONENT Replace EVAP canister
El {EVAP canister vent control valve). vent control valve.
Refer to “COMPONENTS INSPECTION”,
EC-446.
~ : OK
EVAP canister
CHECK {F EVAP CANISTER IS SATU- »| Replace EVAP canister
RATED WITH WATER. and check the following.
1. Remove EVAP canister with EVAP can- 1. Check hose connections
ister vent control valve attached. to the EVAP canister
2. Check if water drains from the EVAP and water separator for
canister. clogging and poor con-
; If it will, welgh the EVAP canister with nection.
Wﬂler\i EW;P Catr:ls;ter Iv the vent control valve attached. 2. Check water separator.
vent onirol valve SEFsgsU| | If the weight is: Refer to “COMPONENT
More than 1.8 kg {4.0 Ib) —» NG INSPECTION”, EC-446.
Less than 1.8 kg (4.0 Ib) — OX H NG, repair or replace
water separator.
+ OK
NG :
CHECK COMPONENT »] Replace EVAP canister
(EVAP canister purge control vaive?. purge control valve.
Refer to “COMPONENT INSPECTION",

LG
FE
oL
)
AT

FA

BR
ST
RS
BT
HA
EL

IO
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TROUBLE DIAGNOSIS FOR DTC P1493

e, Harness connector

N
EVAP canister——
[ P

- EVAP control

system pressure
@ensm

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

SEF307V]

612

CHECK COMPONENT AND CIRCUIT

{EVAP control systermn pressure sensor).

1. Check disconnection of hose connected
to the sensor.

2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3.

3. Check "DIAGNQOSTIC PROCEDURE”,
EC-310.

NG

OK

k4

Replace EVAP control sys-
tem pressure sensor and
repair or replace hamess
and connector.

CHECK EVAPORATIVE EMISSION LINE.
Check EVAP purge line hoses for leak or
clogging.

Refer to “Evaporative Emission Line
Drawing”, EC-25,

NG

JOK
v

INSPECTION END

EC-444

A J

Repair EVAP purge fine
hoses.




TROUBLE DIAGNOSIS FOR DTC P1493

BAcnveTestH L]
PURG coNT sSv O N
(PURG CONTVAC) VC ON
z========= MONITOR ======zz=-
PURG CONT SWV ON
CMPS*RPM(REF) 2000rpm
CLSD THL/P SW OFF
COOLANT TEMP/S 84°C

1Yl [on/OFF][ OFF ]

SEF516T

@) A B
{M/T models only)
é
>
EVAP canister

‘Lpurge contro!
valve Yg

7

SEF042V

SEF313Q

EVAP canister
purge control valve

Direction of
purge flow - - =

AECS28A

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)
COMPONENT INSPECTION

EVAP canister purge control solenoid valve

3
3.

Lift up driving wheels (M/T modeis only).

Turn ignition switch “ON”,

Select “PURG CONT S/V” of “ACTIVE TEST” mode
with CONSULT.

4. Start engine and warm it up to normal operating tem-
perature.
5. Disconnect vacuum hose at EVAP canister purge
control valve.
6. Touch “ON" and “OFF” and check for vacuum pass-
ing through the hose.
Condition Vacuum
ldle Not exist
2,200 rpm (A/T models)
2,000 rpm with 1st gear position (M/T Exist
modeis)
OR
@ Check air passage continuity.
Air passage Air passage
Condition continuity contihuity
between (&) and between (&) and (€
12V direct current supply
between terminals Yes No
No supply No Yes

If NG or operation takes more than 1 second, replace solenoid
valve,

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:
1.

2
3.
4

Blow air in port ® and (© and ensure that there is no leak-
age.

Plug port ® and blow air in port ®. Ensure that there is
resistance to flow out of port (©.

Plug port ® and blow air in port @. Ensure that there is
resistance to flow out of port ©.

Apply vacuum to port & [approximately -13.3 to -20.0 kPa
(-100 to -150 mmHg, -3.94 to -5.91 inHg)].

Plug port ® and blow air in port € and ensure free flow out
of port ®.

Plug port ® and blow air in port ©) and ensure free flow out
of port ©.

EC-445

@l

A
EM
LG

FE

Gl

MT

BR

ST

RS

BT

HA

EL

613



TROUBLE DIAGNOSIS FOR DTC P1493

HscnveTesTl [

VENT conTROowy QFF

==ze=== MONITOR ===zz2==:
CMPSsAPM(REF) Orpm
FRO2MNTR RICH
A/F ALPHA 100%
THRTL POS SEN 0.52v

[ on_Jfonorr eIl

SEF191V|

s 5.3-12N-m
W (0.54 - 1.2 kg-m,
46.9 - 104 in-Ib)

AECTB3A

BATTERY

Blind plug

2
g
\“'\V,-" \@ \/—ﬁ/

* @: Bottom hole (To atmosphere)
@ : Emergency tube (From EVAP canister)

@© : Inlet port (To member) SEF829T]

. 614

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/V” in "ACTIVE TEST” mode
with CONSULT. '

Condition Air passage continuity
VENT CONTROLNV between (B) and
ON No
OFF Yes
OR
- Air passage continuity

Condition between @ and
12V direct current supply between ter- No
minals @ and @
No supply Yes

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 con-
trol valve.

Make sure new O-ring is installed properly.

Water separator

1. Check visually for insect nests in the water separator air
inlet.

2. Check visually for cracks or flaws in the appearance.

3. Check visually for cracks or flaws in the hose.

4. Check that @) and © are not clogged by blowing air into
with @), and then © plugged.

5. In case of NG in items 2 - 4, replace the parts.

NOTE:

e Do not disassemble water separator.

EC-446



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line

The malfunction information related to A/T (Automatic Tran-
saxle) is transferred through the line (circuit) from TCM (Trans- g
mission Control Module) to ECM. Therefore, be sure to erase
the malfunction information such as DTC not only in TCM
(Transmission Control Module) but also ECM after the A/T
related repair.

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

==
=)

TER- LG
WIRE DATA A
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
(F;L;T [Ignition switch "ON"]
7 A/T check signal 0-4v
maod- — -
els) Engine is runnmg_| EE
ON BOARD DIAGNOSIS LOGIC oL
Diagnostic
Trouble Malfunction is detected when .. PChe:;l; Iée:;sse)
Code No. (Possi T
P1805 ® An incorrect signal from TCM (Transmission Control ® Harness or connectors
0804 Module) is sent to ECM. [The communication line circuit between ECM and AT
TCM (Transmission Gonirol Module) is open or
shorted.]
® Dead (Weak) battery
® TCM (Transmission Control Modulg) FA
DIAGNOSTIC TROUBLE CODE CONFIRMATION i
PROCEDURE
NOTE:

If “DTC CONFIRMATION PROCEDURE” has been previ- BR
ously 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 let it idle for at least 40 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC 19
PROCEDURE”", EC-449.
. OR BT
@ 1) Start engine and let it idle for at least 40 seconds.
2) Select “MODE 3" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC M
PROCEDURE”, EC-449. ’
OR —
1) Start engine and let it idle for at least 40 seconds. EL
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic gy
results) with ECM.
4) I 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”", EC-449.

ST

EC-447 615



TROUBLE DIAGNOSIS FOR DTC P1605
A/T Diagnosis Communication Line (Cont’d)

EC-ATDIAG-01

TCM
(TRANSMISSION
CONTROL
MODULE)
QBD2 mumm : Detectable line for DTC
I_.._lUiI = : Non-detectabie line for DTC
PU A - With AT
PU
(&
PU
PU
z ECM (ECCS
ATCK CONTROL
MODULE)

10l 11]12{13[14]15]18] " wy

~1
o0
{i=]

0D ’m
112384 | 18 0p11)12]13514]185 23| 243 25]26 27| 28] 20[30[31 132]33[a4 35
%

5161718 |18]17]18}19]20121|22 371 38]39)40]41]42] 43]44]45]48]47]48

1011021103 |104]105
107{108[109] |110p111
113|114}115] 1163117,

AECAT7A

016 EC-448



TROUBLE DIAGNOSIS FOR DTC P1605
A/T Diagnosis Communication Line (Cont’d)

DIAGNOSTIC PROCEDURE
-—/
INSPECTION START
; @l
‘\\\ . 4 MA
o
\§§\\\\~\\\ CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
s 1. Turn ignition switch “OFF”. "] ® Hamess connectors
ECM harness 2. Disconnect ECM harness connector #28). G El
connector and TCM hamess connector. ® Hammess for open or
3. Check harness continuity between ECM short between ECM and
AEC683 ) ;
terminal @ and TCM terminal @ TCM Le
Continuity should exist. If NG, repair open circuit or ¥
If OK, check harness for short. short to ground or short to
s OK power in harness or con-
TCM harness nectors.
connector ,f v
Perform “TROUBLE DIAGNOSIS FOR FE
INTERMITTENT INCIDENT”, EC-106.
v Gl
INSPECTION END
SEF302V
. - DISDOMNECT MT
Hs
@ DISCONNECT AT
|| 0| CONNECTOH” K Eﬁj}
7 —
fL__TcM _JojconnecToRr]f
FA
[@] ’ & - RA
SEF303V '
BR
8T
RS
BY
IHA
EL
DX
617
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TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch

Park/neutral COMPONENT DESCRIPTION
positian (PNF) When the gear position is “P” (A/T models only) or “N”, park/
Semon harmess neutral position (PNP) switch is “ON”.

ECM detects the park/neutral position when continuity with
ground exists.
For A/T models, the park/neutral position (PNP) switch assem-
bly also includes a transmission range switch to detect selector

lever position.

AEC830A

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. '

MONITOR ITEM CONDITION SPECIFICATION
Shift lever: “P” or “N” ON

P/N POSI SW @ Ignition switch: ON
Except above OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured hetween each terminal and engine ground.

TER-
WIRE DATA
M|l|th)AL COLOR ITEM CONDITION (DC voltage)

[Ignition switch "ON”]

Gear position is “Neutral position” (M/T mod- | Approximately OV

Park/neutral position els).

22 | G/OR (PNP) switch Gear positicn is “N” or “P” {A/T models).

|Ignition switch OM BATTERY VOLTAGE
{11 - 14v)

Except the above gear position

ON BOARD DIAGNOSIS LOGIC

Diagnostio Check ltems
Trouble Code Malfunction is detected when ... .
No. (Possible Cause)
"P1708 ® The signal of the park/neutral position (PNP) switch is | ® Harness or connectors
1003 not changed in the process of engine starting and (The park/neutral position (PNP) switch circuit is open
driving. of shorted.)
® Park/neutral position {(PNP) switch

618 EC-450



TROUBLE DIAGNOSIS FOR DTC P1706

B PARK/NEUT POSISWCKT
SHIFT

out oF N/P POSITION

THEN
TCUCH START

| NEXT |

START

SEF8541)

[5]

Yr MONITOR v NOFAIL ]

CMPSsRPM(REF)
COOQLAN TEMP/S
VHCL SPEED SE
PN POSI SW
B/FUEL SGHDL

2300rpm
85°C
80krmvh
OFF
2.1msac

I

RECORD

SEF726W,|

Park/Neutral Position (PNP) Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

K “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”.
TION TEST” mode with CONSULT.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-453.
If OK, go to following step.

OR
Select “P/N POSI SW” in “DATA MONITOR” mode
with CONSULT. Then check the “P/N POSI SW"” sig-
nal under the following conditions.

2)

Position (Selector lever) Known good signal
“N™ and "P” (A/T only) position ON
OFF

Except the above position

I

22

D S

1

CONNECT

ECM__[0] CONNEGTGR| K g

&)

SEF964N

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-453.
If OK, go to following step.
Select “DATA MONITOR” mode with CONSULT.
Start engine and warm it up to normal operating tem-
perature.
Maintain the following conditions for at least 60 con-
secutive seconds (A/T), 40 consecutive seconds
(M/T).
CMPS-RPM (REF): 2,100 - 3,000 rpm (M/T)

1,800 - 2,600 rpm (A/T)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 1 - 4 msec (A/T)

0.9 - 3.7 msec (M/T)

VHCL SPEED SE: 70 - 100 km/h (43 - 62 MPH)
Selector lever: Suitable position
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-453.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the park/
neutral position (PNP) switch circuit. During this check, a 1st trip
DTC might not be confirmed.
1) Turn ignition switch "ON".
2) Check voltage between ECM terminal @ and body
ground under the following conditions.

3)
4)

5)

6)

Condition (Gear position} Voltage (V) (Known good data)

“P” (A/T only) and “N” position Approx. 0
- BATTERY VOLTAGE
Except the above position (11 - 14v)

3) W NG, goto “DIAGNOSTIC PROCEDURE”, EC-453.

EC-451

2) Perform “PARK/NEUT POSI SW CKT” in “FUNC-

El

LG

FE

1D
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TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch (Cont’d)
EC-PNP/SW-01

ECM
mmmm : Detectable line for DTC
NEUT m— Non-detectable line for DTG
|_I2—.2|_| LM : MT models
@ : A/T models
—
G/OR
=
aioR &)
i
O ee—— /. —— /0 ﬂz} G/OR ﬁ
G/OR
|Ii||
G/OR PARK/NEUTRAL
POSITICN (PNP)
[EH] SWITCH
PARK/NEUTRAL E212
POSITION (FNF)
SWITCH
OTHEQHS
Y
N

)]

|_L._|_|

B

w

gl

—
B
-
Refer to last page (Foldout page).
[] (m18), (E101
; 120 131 142 13|14<[>15|1s 157 16;1 179 :0 HEE (L2131 aNEen .E'E (NG
W Glsl7{s/ Gy z] B Ulsls/ ay
<1 AR RYGE
\Jele 4]/ g

101}102]103)| [104]105] 106
107)108]10s] [110]t11]112
113h14f11s] [118]117]118

N Bl R 38139
[2a(25|26l27]28) [42]42

FEI N Ei) €4 B I P
34[35[36]7

AECB35A
620 EC-452



TROUBLE DIAGNOSIS FOR DTC P1706

Park/neutral
position (PNP)
switch harmess
connector

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Nlel)ltral position switch (M/T mod-
els

INSPECTION START

Refer to MT section.

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-106.

h J

INSPECTION END

EC-453

v
CHECK GROUND CIRCUIT. NG | Check the following.
AEC830A 1. Disconnect park/neutral position (PNP) ® Harness connectors
switch harness connector, , ED
2. Check harness continuity between ter- ® Harness for open or
\ minal and body ground. short between park/
) Continuity should exist. neutral position (PNP)
If OK, check haress for short to switch and body ground
ground and short to power. If NG, repair open circuit or
short to ground or short to
OK power in harmess or con-
nectors.
| |
L CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
- 1. Disconnect ECM harness connector. "| ® Hamess connectors
SEFB55U) | 2 Check harness continuity be@tween ECM ) , ,
terminal and terminal {(1}. -
B Thd s pany Continuity should exist. ™ Hss connectors
HS. TS. E} It OK, check hamess for short to GED.
f— [] ground and short to power. ® Harness for open or
IL_EcM _JojconnECToR]| short between ECM and
22 OK park/neutral position
(PNP) switch
If NG, repair open circuit or
short to ground or short to
@ power in harness or con-
@ nectors.
SEF856U \ J
CHECK COMPONENT NG Replace park/neutral posi-
(Park/neutral position {(PNP) switch). "1 tion (PNP) switch.

RA

EM

LG

FE

6L

M

BR

§T

RS

BT

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch (Cont'd)

AT models

AST control cable PN
Park/neutral position
(PNP) switch harness

Park/neutral position (PNP)
switch (A/T models)

INSPECTION START

SEFB37T|

CHECK COMPONENT
(Park/neutral position (PNP) switch).
Refer to AT section.

hd

oK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

h 4

INSPECTION END

622

EC-454

v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Disconnect park/neutral position (PNP) "] ® Harness connactors
/ swilch hamess connector. ,
AEC846A| | 2. Check continuity between terminal @ ® Harness for open or
and ground with CONSULT or tester. short between park/
DISCONNECT Continuity should exist. neutral position (PNP)
Ej] C‘ﬁ@ If OK, check harness for short to switch and ground
1.5. : ground and short to power. If NG, repair open circuit or
o short to ground or short to
= 2 == OK power in harness or con-
nectors.
E y
Q] CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
A 1. Disconnect ECM harness connector. "] @ Harness conneclors
= 2. Check harness continuity between , , ,
SEFGIET ECM terminal and terminals @
Conﬂnulty should exist. ® Hamess connectors
If OK, check harness for short to C:)
|E DISCONNECT E PISEONHECT ground and short to power. ® HGG%G,SS for open or
HS. Eﬁ} T8, OK short between park/
— A neutral position (PNP)
I Ecm_|o[connecTon]] &HﬁH% switch and ECM
' 22 If NG, repair open circuit or
short to ground or short to
power in harness or can-
nectors.
[a] y
@& NG

Repiace park/neutral posi-
tion (PNP) switch.




TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat

SYSTEM DESCRIPTION
Cooling fan control

Vehicle speed sensor Vehicle speed

Y

Engine coolant temperature sensor | Engine coolant temperature

Y

ECM

Air conditioner switch Air conditioner “ON” signal |

Ignition swilch Stant signal -

Y

Couoling fan relay(s)

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, and
air conditioner ON signal. The control system has 3-step controt [HIGH/LOW/OFF] on A/T models and

2-step control [HIGH/OFF] on M/T models.

Operation
For A/T models

[T : Cooling fans da not operate.  EZ7 : Cooling fans operate at “Low” speed.

Air conditioner switch is “ON".

™ Air conditioner switch is "OFF". TS

5 o 2 o

= E

E’_ oU 105 (221) ] o

£ 100 (212) § E

2 e

= 95 (203) £

] =

B [}

8 8

£ £

D =]

& (12) (50 i (12) (50)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)

. Cooling fans operate at "High" speed.

SEF226NA.

For M/T models

g E Alr conditioner switch is "OFF" g E Air conditioner switch is "ON"

=1 o XXX = ARRRRRAR

fg.“-’ 105 (221} 352 ] gp 106 (221) [R5

5 100 (212) [0 5 100 (212) 2

E 95 (203) |- 5 E 95 (203) :

[+3 [+] s

2 2 sa%?

g 20 80 2 20 80

5 02 (0 B 12) @0

L Vehicle spead km/h (MPH} w Vehicle apeed kmv/h (MPH)
[3: Cooling fans do not operate. BE&: Cooling fans cperate at “High" speed.

AEC706

EC-455

MA
=
LG
&

FE

GL
T
AT

FA

ST

RS
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

AIR COND SIG .
engine

® Engine: After warming up, idle the

Alr conditioner switch: OFF QFF

Air conditioner switch: ON

{Compressor operates) ON

COOLING FAN engine,

® Air conditioner switch: OFF

® After warming up engine, idle the

Engine coolant temperaturs is 94°C
(201°F) or less for A/T models, and 99°C
(210°F) or less for M/T models.

OFF

Engine coolant temperature is between
95°C (203°F) and 104°C (219°F) for AT
models only.

LOW

Engine coolant temperature is 105°C
(221°F) or more for A/T models, and
100°C (212°F) or more for M/T models.

HIGH

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
e [Engine is running. | BATTERY VOLTAGE
Coaling fan is not aperating. (11 - 14V)
(AT ) .
13 Coocling fan relay (High)
mod- _ [Engine Ts running.|
els) 0-06V
Cooling fan (High) is operating.
[Engine is running.; BATTERY VOLTAGE
Cooling fan is not operating. (11 -14V)
14 LG/R Cooling fan relay {L.ow)
| Engine is running.|
0.06V
Coaling fan (Low) is operating.
{Engine is running.|
Both air conditioner switch and blower switch | APproximately OV
21 Lw Air conditioner switch are "ON” (Compressor operates).
{Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 - 14V}
624
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

ON BOARD DIAGNOSIS LOGIC

If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature

will rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a maifunction

is indicated.

Diagnostic Trouble

Malfunction is detecied when ...

Check ltems
(Possible Cause)

Code No.
0208 ® Cooling fan does not operate properly {Overheat). ® Harness or connectors
® Cooling fan system does not operate properly {Over- {The coeling fan circuit is open or shorted.)
heat). ® Cooling fan
® Engine coolant was not added to the system using ® Radiator hose
the proper filling method. ® Radiator
® Radiator cap
® Water pump
® Tharmostat
For more information, refer to "MAIN 12
CAUSES OF OVERHEATING”, EC-467.
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. Be sure
to use coolant with the proper mixture ratio. Refer to MA section (“Anti-freeze Coolant Mix-

ture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).
b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

EC-457

[MA
EM

LG

ST

RS

EL

D4
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TROUBLE DIAGNOSIS FOR OVERHEAT

= MAX,
IOK
miN, L

AECB40

BACTVETESTH [ ]
coouNG FAN OFF
— — — MONITOR = = =

COOLAN TEMP/S 88°C

[@‘41 [tow J

MEF314F|

Cooling fan
= /—

SEC163BA

/— Cooling fan
= =xN Engine coolant

femperature sensor
harness connector

€

15041 resistor

MEC4758

626

Overheat (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the cooling

fan. During this check, a DTC might not be confirmed.

WARNING:

Never remove the radiator cap when the engine is hot. Seri-

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.
If the coolant level in the reservoir tank and/or radiator is
below the proper range, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-461).

2) Confirm whether customer filled the coolant or not. If cus-
tomer filled the coolant, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-461). C

® 3

5)

Turn ignition switch “ON”.

Perform “COOLING FAN” in “ACTIVE TEST” mode
with CONSULT.

if NG, go to “DIAGNOSTIC PROCEDURE”, EC-461.
OR

®

8)
9)

Start engine.

Be careful not to overheat engine.

Set temperature control lever to full cold position.
Turn air conditioner switch “ON”.

Turn blower fan switch “ON”.

Run engine at idle for a few minutes with air condi-
tioner operating.

Be careful not to overheat engine.

Make sure that cooling fan operates at low speed for
A/T models and high speed for M/T models.

Turn ignition switch “OFF”.

10) Turn air conditioner switch and blower fan switch

“OFF”.

—A/T modeis only—
11) Disconnect engine coolant temperature sensor har-

ness conhector.

12) Connect 1504} resistor to engine coolant temperature

sensor harness connector.

13) Restart engine and make sure that cooling fan oper-

ates at higher speed than low speed.
Be careful not to overheat engine.

14) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-461.

EC-458



TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont’d)
FOR A/T MODELS
Rl N EC-COOLF-01
% 10 %‘%EK aop |FiEfeT 0 “EL-POWERY. |
m= [e] :ﬂﬁﬁxﬁﬂﬁm
165 G @ : With air conditioner
ITBIR_I ﬁ
] ©
@== i.- —
i i -
BR G BR G BR LGB
il swilien] jEnlEx]
6 COOLING 6 COOLING COOLING
FAN FAN AN
RELAY-1 RELAY-2 RELAY-3
é Q[I (LO-RELAY) é ?” (HI-RELAY} % ?ﬂ {(HI-RELAY)
B

[l 5]l O m—
AFA ECM (ECCS
- AFRH | GonTROL |
MODULE) B B
= =X
5D &
Refer to last page {Foldout page).
— - @19, €D
Hepsia Q0 BelEEED) ATNGD @
s [ro[Asefa[rlisTrel7[fBlislo0] “w~ (GTs) &v = Gv (12K e paiary
5]
(S S [mee) N DR G
aslasliod sheshagestostes] w
__ vV H.S.
. Tl
101]102]+0a] [104f105]106 11213] [2] cofe1fezos]  [se[as] [aafar] [5a]54fss]  [s]
orfroafios| friciniive) Lk rLe el fio] O 124]25[26127]28] [4p[43] [44145]46157]58155]60
B EZNT 29150[31[32133] * [ag]sg| {4714al62lo3]54]e5)
113]114[115] [+16f117]118 [i6[47]18) 343536 7] s1]52] [66]67]es]eg] I
AEC4S5A

EC-459
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E
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TROUBLE DIAGNOSIS FOR OVERHEAT

FOR M/T MODELS

Overheat (Cont’d)

EC-COOL/F-02

IGNITION SWITCH
BATTERY
Onor START mm : Detectable line for DTG
I 10A EESCE)K 30A Refer to “EL-POWER". mem : Non-detectable line for DTC
g @ {J/B) E @ : With air conditioner

185

G
= |
BIH G

[ )

L-]COOLING
I] FAN
RELAY-1
o
ILI Iil
Lcim GfB
LG/R O
D I
o o e
[Tl [
COOLING COOLING
FAN FAN
MOTOR-1 MOTOR-2
! (| ]
LGIH B B
LG/ . ;O
[Ga]l I
ECM {(ECCS
RFAL EONTROL =0 =y
MODULE) B B
=

E13

628

Refer to last page (Foldout page).

(118, Eioi

112

3

w

10

11

<
13]14]15]16

8
2 W33) @@ &
w GY

|1s|2s]ssi=

a5)55[65

Isslasthos

gizs

13541454158

78| (E1Cs5 oR)
W 25 '
W H.S.

fon

101

102

103

104]105

107

108

109

Hop1

113

114

115

116|117

EANEEE
44]|45146]57158]59{80
arfies2fesfodlee] (7o
HEfEEEE
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" TROUBLE DIAGNOSIS FOR OVERHEAT

W
- [ED
»Q)‘

PR
I o 2 ’- -
My Coeling faw_

Overheat (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A

AEC707

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

CHECK COOLING FAN LOW SPEED

OPERATION {A/T MODELS) AND HIGH

SPEED OPERATION {M/T MODELS).

1. Disconnect cooling fan relays-2 and -3
for A/T models.

2. Turn ignition switch “ON".

3. Perform “COQOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

NG

2. Turn ignition switch “ON”,

3. Perform “COQLING FAN" in
“ACTIVE TEST” mode with
CONSULT.

OR

[ Ne ] NO J[ YES |

MEF311F|

=

BACTIVETESTE [ ]
cooLing FAN OFF

= == MONITOR = = =
COOLAN TEMP/S 88°C
W

[ H [Low]

MEF313F|

Cooling fan
[ = —— | /_

SEC163BA

@ 2. Start engine.
3. Set temperature lever at full cold

position.

4, Turn air conditioner switch
“ON",

5. Turmn blower fan switch “ON",

6. Run engine at idle for a few
minutes with air conditioner
operating.

7. Make sure that cooling fan oper-
ates at low speed for A/T mod-
els and at high speed for M/T
models.

lOK

®

(Go to next page.)

EC-461

Check cooling fan low
speed control circuit (A/T
models) and high speed
control circuit (M/T mod-
els).

(Go to PROCEDURE A,
EC-463.)

A
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LG
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T
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B
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

E] B COOLING FAN CIRCUIT K
DOES B
COOLING FAN CHECK COOLING FAN HIGH SPEED NG.; Check cooling fan high
OPERATION (A/T MODELS). speed contral circuit.
ROTATE AND STOP 1. Turn ignition switch “OFF". (Go to PROCEDURE B,
2. Reconnect cooling fan relays-2 and -3. EC-464.}
EVERY 3 SECONDS ? 3. Disconnect cooling fan relay-1.
4. Turn ignition switch “ON”.
NO ][ YES 5. Perform “COOLING FAN CIR-
MEF311F, CUIT” in "FUNCTION TEST”
mode with CONSULT.
Bl BACTVETESTE [ OR
4. Turn ignition switch “ON".
cooune ran OFF 5. Perform “COOLING FAN" in
- “ACTIVE TEST” mode with
= == MONITOR = == CONSULT.
COOLAN TEMP/S BgeC CR
@ 4. Tum air conditioner switch and
blower fan switch “OFF”.
m{’ 5, Disconnect engine coolant tem-
HI | LOW ] perature sensor harness con-
MEF314F nector.
6. Connect 1501} resistor to engine
IE Cooling fan coolant temperature sensor har-
—F /_ 150 9 resistor ness connector.
7. Restart engine and make sure
that coaling fan operates at
DISCOWNECT higher speed than fow speed.
L OK
Engine coola
ten?perature |;tansor
(Lﬁa) @ 0\ harness connector (Go to EC-466.)
-4
: MEF613EA

o0 EC-462



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

O

w

DISCONNECT

e
T8

PROCEDURE A

INSPECTION START

ﬁ OISCONNECT
i
V.KE

& DISCONNECT
A€

|[__Ecm

[o[GONNECTOR] B

14

(&)

2] 1]
5

AEC519

(Cooling fan relay-1}.
Refer to “COMPONENT INSPECTION”,

EC-468.
EK

(Go to next page.)

EC-463

© S - NG
CHECK POWER SUPPLY. o| Check the following.
P 1. Turn ignition switch “OFF”. "] ® 10A fuse
@ | N 2. Disconnect cooling fan relay-1. ® 30A fusible link
N - = 3. Turn ignition switch “ON". ® Harness for open or
atcas| | 4- Check voltage between terminals @, short between cooling
@ and ground with CONSULT or fan relay-1 and fuse
@/ tester. ® Harness for open or
/‘/ Voltage: Battery voltage short between cooling
fan relay-1 and battery
OK If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
D] v
<Cooling fan motor 1 | | GHEGK GROUND CIRCUIT. NG | Repair open circuit or short
\{ hamess connector 1. Tum ignition switch “OFF”. "1 1o ground or short to power
SEF304V 2. Disconnect cooling fan motor-1 harnass in harness or connectors.
connector and cooling fan motor-2 har-
ness connector.
m AT Models IS GaNNECT QISCONRECT 3. Check hamess continuity between ter-
Géj] GS} minal (1) and terminal .
IS 15, Continuity should exist.
= If OK, check harness for short.
B 4. Check harness continuity between ter-
. . { 5 minal (&) (AT models), @) (M/T mod-
@% @9 eis) and body ground.
‘ l Continuity should exist.
{ If OK, check harness for short to
ﬁ@ ground and short to power.
) AEC708 oK
v
[B] wiwodeis =~ — CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following.
Eé} 1. Disconnect ECM hamess connector. ® Harness connectors
1.8, EE} 1. 2. Check hamess continuity between ECM @1,
= terminal and relay-1 terminal @ ® Harness connectors
3 Continuity should exist. .
. 2 5 1 if OK, check hamess for short to ® Hamess for open or
T3 - ground and short to power. short between cooling
fan relay-1 and ECM
Py OK if NG, repair open circuit or
Cﬁ@} short fo ground or short to
Lo o = J power in harness or con-
- AECTO8 nectors.
¥
CHEGK COMPONENT NG| Replace cooling fan relay.

A

EM

LG

FE

Gl

()

AT

STl

RS

[y
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Overheat (Cont’d)

7

CHECK COMPONENTS

(Cooling fan motors-1 and -2).

Refer to “COMPONENT INSPECTION",
EC-468.

NG

o| Replace cooling fan

CK
¥

Parform “TRCUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-106.

A J

INSPECTION END

AEC7TH

motors.

632

— o = P—— PROCEDURE B {For A/T models)
[2[X]1] [2 | 8.
5] 5] INSPECTION START
v
@ & CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan relays-2 and -3.

3. Turn ignition switch “ON”.

4. Check voltage between cogling fan
relays-2 and -3 terminals (‘D, and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

Check the following.

OK

(Go to next page.)

EC-464

b

® 10A fuse

@ 30A fusible link

® Hamess for open or
short between cocling
fan relays-2 and -3 and
fuse

® Harness for open or
short between cooling
fan relays-2 and -3 and
battery

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR OVERHEAT

DISCONNECT

Tt
T8,

& DISCOMNECT
A€

Overheat (Cont’d)

B

2 X 1]

5
AEN A2 —
\3la/ \sja/ Cooling
Cooling Cooling fan
fan fan relay-2
motor-1  motor-2

AECT12

DuSCONNFCT

By E
T.8. T S
Coolmg
Cooling '? fan
fan [2 1]
relay-3 |5]

DISCONNECT

otor—
! l Coohng

motor-2

CHECK POWER AND GROUND CIR-

CUIT.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan motors-1 and -2

harness connectors.

3. Check hamess continuity between
cooling fan relay-2 terminal and
cocling fan motors-1 and -2 termi-
nal
Continuity should exist.

If OK, check harness for short.

. Check harness continuity between
cooling fan relay-3 terminal @ and
cooling fan motors-1 and -2 termi-
nai , cooling fan relay-3 terminal

and body ground.
Continuity should exist.
If OQK, check harness for short to
ground and short 1o power.

iH‘H

&

ﬂ fan

AEC713

OK

ll 4

Repair open circuit or short
to ground or short to power
in harness or connectors.

NG

Check the following.

{Cooling fan motors -1 and -2).
Refer to “COMPONENT INSPECTION”,
EC-468.

CK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

h 4

INSPECTION END

EC-465

II_I DISCONNECT DISCONNECT CHECK QUTPUT SIGNAL CIRCUIT.
. . 1. Disconnect ECM harness connector. "| ® Harness connectors
Hs 2. Check harmess continuity between ECM @19,
i Ecm |o|00NNECTOR|| Coﬂlmg terminal and cooling fan relay-3 ter- ® Harness connectors
T3 14 . 'Jfa"' minal (2), ECM terminal (18 and cool- :
5] relay-2 ing fan relay-2 terminal (2). ® Hamess for open or
3] Cooaling Continuity should exist. short between cooling
2[X]1]fan If OK, check hamness for short to fan relays-2 and -3 and
te 5;  refay-3 ground and short to power. ECM
If NG, repair open circuit or
@@ } OK short to ground or short to
. * power in harness or con-
AEC714 nectors.
h 4
CHEGK COMPONENTS NG | Replace cooling fan relays.
{Cooling fan relays-2 and -3). g
Refer to “COMPCNENT INSPECTION”,
EC-468.
OK
v
CHECK COMPONENTS NG | meplace cooling fan

motors.
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TROUBLE DIAGNOSIS FOR OVERHEAT

EG17650301
(}33984-A)

Overheat (Cont’d)
®

SLC7E5A

CHECK COOLING SYSTEM FOR LEAK.
Appiy pressure 1o the cooling system with
a tester, and check if the pressure drops.
Testing pressure:

157 kPa (1.6 kg/cm?®, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure may
cause radiator damage.

NG

OK

D] v

Check the following for
leak.

® Hose

® Radiator

® Water pump

Refer to LC section
{(“Water Pump”}.

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
59 - 93 kPa (0.6 - 1.0 kg/fcm?, 9 - 14
psi)

NG

OK

v

Replace radiator cap.

SLC343

634

CHECK THERMOSTAT.
1. Check valve seating condition at normal
room temperatures.
It should seat tighily.
2. Check valve opening temperature and
valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Valve lift:
More than 8 mm/90°C
{0.31 in/194°F)
3. Gheck if vaive is closed at 5°C (9°F)
below valve opening temperature.
For detaits, refer to LC section (“Thermo-
stat”).

NG

v

oK

v

Replace thermostat

Check engine coolant temperature sensor.
Refer to “COMPONENT INSPECTION”,
EC-141.

NG

h 4

If the cause cannct be isolated, go to
“MAIN 12 CAUSES OF OVERHEATING”

on next page.

v

INSPECTION END

EC-466

Replace engine coolant

" temperaiure sensor.




TROUBLE DIAGNOSIS FOR OVERHEAT

_ 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 59 - 98 kPa See “System Check”,
(0.6- 1.0 kg/em®, 9 - 14 | "ENGINE COOLING
psi) {Limit) SYSTEM” in LC section.
ON*2 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 “TROUBLE DIAG-
NOSIS FOR OVERHEAT”
(EC-455).
OFF 8 ® Combustion gas leak ® Color checker chemical | Negative —
tester 4 Gas analyzer
ON*2 9 ® Coolant temperature ® Visual Gauge less than 3/4 e
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,
QFF* 10 ® Coolant return from res- | ® Visual Shouid be initial level in | See "ENGINE MAINTE-
ervoir tank to radiator resanvoir tank NANCE” in MA section.
QFF 1 ® Cylinder head ® Straight gauge feeler 0.1 mm (0.004 in) Maxi- | See “Inspection”, "CYL-
gauge mum distortion {warping) |INDER HEAD” in EM
section.
12 #® Cylinder biock and pis- | ® Visual No scuffing on cylinder See “Inspection”, “C¥YL-

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: Afler 680 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

EC-467

EM
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TROUBLE DIAGNOSIS FOR OVERHEAT

SEF511P

For AT Models

Eﬁ BISCOMMECT
A€

Coaling fan motor
harness connector

AECT15
For M'T models ? DISCONNEGT
A €
Cooling fan
motor harness (b
connector 211
AECT81

636

Overheat (Cont’d)
COMPONENT INSPECTION

Cooling fan relays-1, -2 and -3
Check continuity between terminals (3) and (8.

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
(D) @)
Low
(AT modeis) @ @
Cooling fan High
motor (A/T madeis) @ ®
High
(M/T models) @ @

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EC-468



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
: EC-INJECT-01 Gl
IGNITION SWITCH
ON or START
. A
1 FUSE .
BLOCK _— o s : Detectable line for DTC
% (/B) Refer to "EL-POWER". s - NoN-detectable fine for DTG
77 EM
|LaK]) N
BR
LG
BIR
I_I_l M34
=
aiﬁ FE
B/R .
2} o
w
MT
AT
—
o @ T
| | FA
W W W
=1 irz1 =1
INJEGTOR INJECTOR INJECTOR
% NO. 1 % NO. 2 % NO. 3
G
(K] (K] (K] -
wiB YB G/B
eGSR
IC0r =51 jEN]
AB Y/B G/B ST
ffca]l [ro7]l [Froa]! 108 oM (ECGS
INJ#1 INJ#2 INJ#3 INJ#4 | ECM (ECC RS
MODULE)
BT
P [=1E KRKISKICafeK]skleKTTK] (7 7)
516]7]8] w (T 0 e R HA
sl (F2D ==, (552, (59, B0 , D
718/ ay B B B B EL
I 1 -
102]108] [r04]1cs[ <06 1D
1oa[100] [+10l111]112
114f115] [116]117[11a
AEC457A
637
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Nozzle

Needle valve

Terminal

Coil

SEF596K]

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 needle 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.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
o Chgine: After warming up_ Idie 2.4 -3.2 msec
ir conditioner switch:
INJ PULSE ® Shift lever: “N”
® No-load 2,000 pm 1.9 - 2.8 msec
o Engine: Afler warming Up Ide 1.0 - 1.6 msec
ir conditioner switch:
B/FUEL SCHDL ® Shift lever: "N”
® No-load 2,000 rpm 0.7 - 1.3 msec

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
BATTERY VOLTAGE
(1 - 14v)
M
[Engine is running. (Warm-up condition) LT, ) O R
|_ 20 [_
Idie speed ol b oo
—
102 R/B Injector No. 1 20ms . C
104 G/B fnjector No. 3 SEF204T
107 Y/B Injector No. 2 BATTERY VOLTAGE
109 L8 Injector No. 4 (11 - 14v)
Mr———
|Engine is running.| (Warm-up condition) 11 P PO
20!l....]..
Engine speed s 2,000 rpm. ol 0
SEF205T
638
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

FAVETEST R DIAGNOSTIC PROCEDURE
=== MONITOCR == = = A
CMPS-RPM(REF}  737rpm Al ) oK
MAS AIR/FL SEN 088V CHECK OVERALL FUNCTION. > INSPECTION END 2
IACV-AACHV 41% 1. Start engine. A,
2. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
2 [3 ][] CONSULT.
RESET 3. Make sure that each circuit pro- i
| “ ’ l I duces a momentary engine
MEF354F speed drop.
OR e
1. Start engine.
w7 2. Listen to each injector operating
™ A i e sound.
Lﬁ@ “EJ' < NEAN Clicking noise should be heard.
At idle ’ Click NG
C/"e 4 E G
CHECK POWER SUPPLY. N » Check the following. EE
1. Stop engine. ® 10A fuse
2. Disconnect injector harness connector. ® Harness connectors
~ ] 3. Turn ignition switch “ON". ,
/1 Gliek 4. Check voltage between terminal (2) ® Harness connectors GL
cs. and ground with CONSULT or tester. ,
ek Voltage: Battery voltage ® Harness for open or
MECY03B short between injector
OK and battery I
DISCONNECT A If NG, repair harness or
[am éj] @@ o }'ﬁ connectors.
T.5. .
- - 7 v " AT
2 CHECK OUTPUT SIGNAL CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Disconnect ECM hamess connector. .
3. Check hamess continuity between injector ® Harness Tor open or FA
SRS, harness connector terminai (1) and ECM short between ECM and
terminals (102), (od), (0D, (0D). injector o
Continuity should exist. If NG, repair open circuit or
L If OK, check hamess for short to ground short to ground or short to
- and short to power. power in harness or con-
nectors.
AEGC755
lOK BR
" Trd CHECK COMPONENT {Injector). NG, Replace injector.
A€ 4 & Refer to "COMPONENT INSPECTION”
- - below. 8y
|__Ecm__[o[connEecToR]| .
102 =« 104 « 107 « 109 ¢OK
Perform “TROUBLE DIAGNOSIS FOR Bg
INTERMITTENT INCIDENT”, EC-106.
v -
J te o INSPECTION END
AEC755
(A
COMPONENT INSPECTION
Injector a
1. Disconnect injector harness connector. _
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 140 [at 25°C (77°F)] 0%
If NG, replace injector.
AECE59
639
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

_ EC-S/SIG-01
IGNITION SWITCH
START
FUSE
754 |BLOCK  |Refar to “EL-POWER".
3 i
M74 s : Detectable ling for DTC
@ e - Non-getactable line for DTC

BY
[20] CM (ECCS
ECM (E
STSW CONTROL
MODULE)
,

—

Ly

(4.3
en
[+
-~
o

4] <) M3 [INRNRNC[ANENENTN (M72)
13]14]15§16]17 |18 ]19f20) "W NENFO NJsTiaNpanHNEeN oy

L =]
—
[=)
—
—
—
)

AEC464A
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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 &l
START SIGNAL | ® Ignition switch: ON — START — ON OFF -> ON —» OFF
A
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. i
TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR {DC voltage) e
[Ignition switch “ON”| Approximately OV
20 | b Start signal — BATTERY VOLTAGE
|Ign|t|on switch “START' 1 (11 - 14V)
FE
CL
BT
PIAGNOSTIC PROCEDURE
B START SIGNAL CKT B
_ . INSPECTION START
1. CLOSE THROTTLE, SHIFT AT
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE v e
IMMEDIATELY. CHECK OVERALL FUNCTION. OK INSPEGTION END
1. Turn ignition switch “ON". "
2. Perform "START SIGNAL CKT” A
in “FUNCTION TEST” mode -
[ next |[ START | with CONSULT.
SEF191L OR
1. Turn ignition switch “ON”. BR
2. Check “START SIGNAL" in
% MONITOR % NO FALL L] “DATA MONITOR” mode with
START SIGNAL OFF CONSULT. &T
CLSD TH/P SW ON :
AIR COND SIG OFF IGN "ON OFF
P/N POS| SW ON IGN “START” ON RS
OR
@ 1. Turn ignition switch to “START”. BT
2. Check voltage between ECM
l RECORD I terminal and ground.
SEF111P Voltage: m
|~ Ignition switch “START”
Battery voltage
— =y o Except above
L ECH__[of CONNECTOR]| . e Approximately OV ElL
20
+NG
V]
,— DX
b 1 {Go to next page.)
R ]
ooy 1
IO -
SEF109P
641
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)

T

Check the following.

® Harness connectors @33, ¢29

® 7.5A fuse

® Harness for open or short between
ECM harness connector and ignition
switch

If NG, repair open circuit or short to

ground or short to power in hamess or

connectors.

y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

F
INSPECTION END

= | EC-474



- TROUBLE DIAGNOSIS FOR NON-DETECTABLE. ITEMS

Fuel Pump

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

k 4

Start signal

Ignition switch

ECM

h J

The ECM activates the fuel pump for several sec-
onds after the ignition switch is tumed 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 fuel pump.

AEC301

Fuel

h 4

pump
relay

Condition

Fuel pump operation

Ignition switch is tumed to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown ahove

Stops

COMPONENT DESCRIPTION
A turbine type design fuel pump is used in the fuel tank.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION

SPECIFICATION

® Engine running and cranking

FUEL PUMP RLY ® When engine is stopped (stops in 1.0 seconds)

® Ignition switch is tumed to ON (Operales for 5 seconds)

ON

® Fxcept as shown above

OFF

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each termina! and engine ground.

TER-
WIRE DATA
M&I\(I)AL COLOR ITEM CONDITION (DC voltage)

|Igniti0n switch “ON”[

8 B/P Fuel pump relay

switch “ON”

For 5 seconds after turning ignition switch 0-1V
IIONII
: |Engine is running.|
[Ignition switch “ON”]
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14V)

EC-475

&l
RIA |
M
LC
FE
L
MY
AT
FA

m

ST
RS
BT
A

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

IGNITION SWITCH ] : EC-F/PUMP-01
ON or START
! FUSE
EJ%E?;,CK Refer fo "EL-POWER". = - Detectable line for DTG
i _ —: Nor-detectable line for DTG
I — ]
] EN]]
BIL B/‘W
BiL BW
[ =1
& FUEL -
PLMP ® |
RELAY I - iy
Tam | T
l|-_—‘2-|_J L|%|_I e BY feTal [1]
B e o
B/P BrY BrY 3 :
[=] FUEL
= EoMTROL
MODULE IL2])
) . G/R
ILedp (L2
B/P B
B/P -
e ° o
1
Fle o
BfP E
=~ 3]
G/R &R
na =] geEa DROPPING
R = (RESISTOR
| =
B/P
:
= L
) I
B/P B/P G/R - ‘
el Gl [EAL I
FPR FPC FPCM | 2oM
oK (ECCS B B
MODULE) s A 2
BI7
Refer to last page (Foldout page).
’ _ Fos5
A EE 1]2]3 45]s E BE=I1E
5 7 |8 o of11]12f13]14i15]16 MV:,.B [z 1| HRHEE MVT
5

afa]l > 15l6j718l@ms)  [INRNEINCSRN[SNIENITN] (a7 2) 1 (B16)
12§13 1a[15§18[17]i8]1a]z20] Ty BNJoN mmmlazmewmsmsug ?

(=
] @25
W [ w

AEC465A

EC-476



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

uel purrp relay

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK OVERALL FUNCTION.

1. Turn ignition switch "ON",

2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be
felt on the fuel feed hose for 5 sec-
onds after ignition switch is turned
“oN!l.

OK

NG

B A 4

INSPECTION END

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect fuel pump relay from relay
box.

3. Turn ignition switch “ON".

4. Check voltage between terminals @,
@ and ground with CONSULT or

NG

Check the following.

® 15A fuse

® Harness for open or
short between fuse and
fuel pump relay

If NG, repair harness or

connectors.

(Go to next page.)

EC-477

{behind instrument tester.
*panel) AECEH09 . Valtage: Battery voltage
. i DISCONNECT v
BE = CHECK POWER GROUND CIRCUIT. NG | Check the following.
a 1. Turn ignition switch “OFF”. ® Harness conneclors
2. Disconnect fuel pump harness connec- @19,
tor. ® Harness for open or
p 3. Check harness continuity between ter- short between fuel pump
® minal and body ground, terminal and body ground
@ and fuel pump relay connector @ Harness for open or
@ ‘,{ﬁ _ terminal (5). short between fuel pump
A Continuity should exist. and fuel pump relay
= If OK, check hamess for short to If NG, repair open circuit or
SEF479P ground and short to power. short to ground or short to
power in harness or con-
Rear seat Fuel pump OK nectors.
harniass connector
)
D] L4
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | ® Harness connectors
2. Check harness continuity between ECM @43,
terminal 'and fuel pump relay con- ® Hamess for open or
nector terminal {(2). short between ECM and
Continuity should exist. fuel pump relay
If OK, check haress for short to If NG, repair open circuit or
ground and short to power. short to ground or short to
AECH21 power in harness or con-
l OK nectors.

MA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

’&] DISCONNECT
A €

~—kF

DISCONMECT DISCONNEGT

L=

T.8.

0
1.5.

c]]

(2]

(&

AEC758

ONNECT
l__’;[:' DISCONNELT =0 015C
A€ A€

[ ecn F@unnscrm“
8

E_zaﬂ
& ;'
SEF482P
——OEO‘QI
b
(2 1]
=

SEF511P

Under the =
= Fuel pump .7 N
harness connector -

rear seat

DISCONNECT

SEFS55T]

. A

. 646

Fuel Pump (Cont’d)

T

CHECK COMPONENT

(Fuel pump relay).

Refer to “COMPONENT INSPECTION"
below.

NG

OK

h 4

Y

Replace fuel pump relay.

CHECK COMPONENT.

(Fuel pump).

Refer to “COMPONENT INSPECTION”
helow.

NG

OK
h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1086.

INSPECTION END

COMPONENT INSPECTION

Fuel pump relay

Replace fuel pump.

Check continuity between terminals @ and ().

Conditions Continuity
12V direct current supply Yes
between terminals (1) and @

No current supply No

Iif NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (Dand @.
Resistance: 0.2 - 5.0() [at 25°C (77°F)]

If NG, replace fuel pump.

EC-478




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01 @

ECM (ECCS
CONTROL
MODULE)
PWST A
]
SB s : Detectable line for DTC
I m— : Non-detectable line for DTC EM
| With ABS
i GD) : Without ABS
N, 8
SB

O SBSB_I

SB

Ey

POWER STEERING GL
OIL PRESSURE
SWITCH

POWER STEERING
QIL PRESSURE
SWITCH

o o
| s |

MY

AR
CAB)

e}t o——0—g={cfe_c]F2-B
}
.

-n@
ro
~~J

B
I BR
.——I ST
B B
L L RS
F18 F12
BT
HA
[e[a]a] & T576]7]8]@@d @, 12#‘?‘_1
g [1ef11]12{13]14]15]16}7 18 19]20] "W GY GY 4]5i6¢7181 w
EL
| |
101]102[103] [1oafrosTros i AE o] jaopal |53154155] |s6]
107{108[109f [110}111]112 516171819 O i salas] [atlesliolerisalssleq W X
MREDNE aa]s0] Jerlaaleelesledles) H.S.
113[144]115] [118]117]118 16[17]18 51[52] [eslerfeeled) w
AECA66A
647
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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
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

Fower steering
oil pressure switch

RH strut tower

i

AEC759

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
) ) ) Steering wheel in neutral pesition OFF
PW/ST SIGNAL L] ;nglne..After warming up, idle (forward direction)
e engine
9 The sleering wheel is fully turned ON

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

TER-
WIRE DATA
MIL%AL COLOR ITEM CONDITION (DC valtage)

[Engine is running.—|

Approximately 0V

Power steering oil pres- Steering wheel is fully turned.

sure switch [Engine is running.|

25 SB

Approximately 5V

Steering wheel is not turned.

o EC-480



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B PW/ST SIGNAL CIR

HOLD STEERING W
IN A FULL

CUTH

Power Steering Oil Pressure Switch (Cont’d)

DIAGNOSTIC PROCEDURE

HEEL

INSPECTION START

EC-481

LOCKED rosimioN !
THEN CHECK OVERALL FUNCTION. OK_ INSPECTION END
TOUCH START 1. Turn ignition switch “ON”. "
2. Perform “PW/ST SIGNAL CIR-
[ NEXT “ START I CUIT” in "FUNCTION TEST"
mode with CONSULT.
MEF023E OR
1. Start engine.
2. Check “PW/ST SIGNAL” in
r AMONITOR #NO FAIL [} “DATA MONITOR" mode with
CONSULT.
PW/ST SIGNAL OFF Steering is in neutral
position:
OFF
Steering is turned:
ON
OR
@ 1. Start engine.
| RECORD | 2. Check voltage between ECM
terminal and ground.
SEF5911 Voltage:
When steering wheel is
turned quickiy.
Approximately 0V
Py Except above
l ECH ‘3] Ap';roximateiy 5V
@iﬁ) NG
| B v
N CHECK GROUND CIRCUIT. NG Gheck the following.
@‘ if 1. Turn ignition switch “OFF”. ® Harness connectors
¢ 2. Disconnect power steering oll pressure .
switch hamess connector. (@, for ABS
SEF126P| [ 3. Check harness continuity between ter- models)
minal and engine ground. ® Harness for open or
E = £1SCONNECT Py, Continuity should exist. short between power
Eéj] @]ﬂj If OK, check harness for short to steering oil pressure
1.5, j ground and short to power. switch and ground
df@ oK If NG, repair open circuit or
short to ground or short to
t power in harness or con-
nectors.
v
CHECK INPUT SIGNAL CIRCUIT. NG | check the foliowing.
= 1. Disconnect ECM harness connector. | ® Harness connectors
AECT760| | 2. Check harness continuity between ECM E2D). 3d
terminal @8 and terminal (1). (, for ABS
DISCONNECT DISCONNECT Contmmty should exist. models)
W P S If OK, check hamess for short to ® Hamess for open or
H.S. ié} T.8. ground and short to power. short between ECM and
= power steering oil pres-
[ Eom |c[connecTor]| 1 OK sure switch
2% if NG, repair open circuit or
short to ground or short to
power in harmess or con-
N nectors.
G :
AECT61 (Go to next page.)

EM
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ST
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch (Cont’d)

i

CHECK COMPONENT NG .| Replace power steering oil
(Power steering oil pressure switch). "| pressure switch.

Refer to “COMPONENT INSPECTION"
below.

OK
h 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

¥
INSPECTION END

COMPONENT INSPECTION

E Power steering oil pressure switch

1. Disconnect power steering oil pressure switch harness con-
CIED, nector then start engine.
2. Check continuity between terminals (1) and @.

Conditions Continuity
Q] Steering wheel is being turned Yes
Steering wheel is not being turned No

SEF1ST] I NG, replace power steering oil pressure switch.

00 EC-482



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Regulator

IGNITION SWITCH ]
ON or START
1 FUSE
(Ej';é?)m Refer to "EL-POWER".
mw : Detectable line for DTC
I—J——I —  Non-datectable fine for DTG
e
B/ BAW
B/L aw
G =T
T | FUEL
” PUMP
RELAY
é
2 5
(N R .
BiP BrY |._
BfY
(Fz8) B/Y
&
e &
BrY l:’ IAGV-
= |AR
B/P “r |REGULATOR
M45 '_l...l P
13
e } -
B/P
B/P
] ]
[6]
FPR ECM l
(ECCS CONTROL B B
MODULE) e e
GD] @ =8
g Wz2 ¢ NNEN = NIENIN[N] (f7)
112 113 (34 112{3]4 5161718 {45 1NN ANISN|El W74 EEE:IFQQ
2 = ] L 4t15]6{7]8] w 9 [Ho]11]12]13[14]15]16]17]18]18]20] "y BNONHONE Nt b anhandeN Ty GY
10t{102|103| |104]105]106
1o7]108]108| Hiof111[112
H.S.

13

114

115

116[117]118

AEC476A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Heater

;" Terminal

Bimetal

SEF095K]

IACV-Air Regulator (Cont’d)

DESCRIPTION

The idie air control valve (IACV)-air regulator provides an air
bypass when the engine is cold for a fast idle during warm-up.
A bimetal, heater and rotary shutter are built intc the IACV-air
regulator. When the bimetal temperature is low, the air bypass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the bypass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

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

TER-
WIRE DATA
M|11|\c;)AL COLOR ITEM CONDITION {DC voltage)
[Tgnition switch “ON”|
For 5 seconds after tuming ignition switch 0-1v
“ON”
8 |BP | Fuel pump relay [Engine s running. |
[Ignition switch "ON"|
BATTERY VOLTAGE
More than 5 seconds after turning ignition {11 - 14V)
switch “ON”
652
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

w FUEL PUMP CIRCUIT m
PINCH FUEL FEED HOSE
WITH FINGERS IS THERE
ANY PRESSURE PULSATION
| ON THE FUEL FEED HOSE?

0OR
DOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SOUND EVERY 3
SECONDS?

[ Next [ NO T YES ]

MEF591B|

[

B ACTIVE TEST B
ON

Orpm

FUEL PUMP RELAY

= = = MONITOR
CMPS-RPM(REF)

MEF308F

4
1ACV-air regulator 'kﬂ /
harness connector SEF306V

AECT763

IACV-Air Regulator (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

|

CHECK CONTROL FUNCTION.
1. Turn ignition switch “ON”.

2. Perform “FUEL PUMP CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

CR

NG

Turn fuel pump relay “ON” and
"OFF” in “ACTIVE TEST” mode
with CONSULT and check oper-
ating sound.

2.

OR
Pinch fuel feed hose with fin-
gers. :
Fuei pressure pulsation
should be felt on the fuel feed
hose for 5 seconds after igni-
tion swikch is turned “ON".

@2.

OK

B v

Check fuel pump conirof

] eircuit.

Refer to EC-475.

CHECK POWER SUFPLY.

1. Tumn ignition switch “OFF”,

2. Disconnect IACV-air reguiator harness
connector.

3. Turn ignition switch “ON”.

4. Check voltage between terminal @
and ground with CONSULT or tester.
Battery voltage should exist for 5
seconds after ignition switch is

NG

turned “ON”.
l OK
@

(Go to next page.)

EC-485

.| Check the following.
| @ Harness connectors

@), @39

® Harness for open or

short between |IACV-air -

regulator and fuel pump
relay
If NG, repair harness or
connectors.

WA

EM

LG

FE

Gl

T

Ar

FA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

@T

€®

AEC764

DISCONNECT

AN

]
IACV-FICD
solenoid valve

IACV-air regulator
i

SEF584N

654

IACV-Air Regulator (Cont’d)

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Check harness continuity between ter-
minal @ and body ground.
Continuity should exist.

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

NG

OK

b 4

.| Repair open circuit or short
"1 to ground or short to power

in hamess or connectors.

CHECK COMPONENT

(IACV-air regulator).

Refer to “COMPONENT INSPECTION"
below.

NG

A4

OK

r

INSPECTION END

COMPONENT INSPECTION

IACV-air regulator

Replace iACV-air regulator.

Disconnect IACV-air regulator harness connector.
e Check IACV-air regulator resistance.

Resistance:

Approximately 70 - 80{} [at 25°C (77°F)]
e Check IACV-air regulator for clogging.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve
EC-FICD-01 @l

IGN mog NSWITCH BATTERY MA
FUSE s : Detectabie fine for GTC
75A  |BLOCK 7.5  |Referto "EL-POWER’. — : Non-detectable ling for DTC B
S El (J/B)
’ 105 T : J
L
[1es]
= LG
LG/R
el
LGR LG R
1 E] AR LR
o o CONDITIONER ||
RELAY
E L/R
SAgEayEa e oL
(8 A D
GY LR LR LR
1 T
* LoLces
LENOI
® - g VALVE
& AT
B
LR EA,
L|_J.A1
r g
[
A
[y
B
I
(M16) THERMAL BR
@e PROTECTOR
Ge) -1
F34
GiY B @ 8T
=1 I
AGALY ECM (ECCS AIC
CONTROL [:]: COMPRESSOR BS
MODULE} (R6) 2 B B
: - -
A Fi2 F18
= BT
Fl_rﬂ Refer to last page (Foldout page).
1]2]374 sl6l7]8 5]7 I(Ea 1SSl s 5SS lE) (Eros 1o . Eof HA
9 [rol11l2]a3l14f 15 as]i7hieiaf20] w 53¢l BR gslosliog 1Blieshactsissney  w
2 (&)1, @8)2* M
GY B B GY EL
- 1
101]102[103] [104f105]108 38
v o3
107}108{109] [110}111}112
113[114[115f [116{117]118 20
. This conneectar is not shown in “HARNESS LAYOUT” of EL secticn.
AEC467A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION
When the air conditioner is on, the IAC valve-FICD solencid
valve supplies additional air to adjust to the increased load.

Idle adjusting
screw

IACV-AAC
valve

IAGV-FICD
salenoid valve

MEF023D

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

TER-
DATA

WIRE
MINAL ITEM
No. | COLOR E CONDITION (DC voltage)

[Engine is running. |
0-0.6V
Both A/C switch and blower switch are “ON”.

15 GrY Air conditioner relay

[Engine is running.| BATTERY VOLTAGE
(11 - 14v)

—E A/C switch is "OFF”.

|Engine is running.|
I— Both air conditioner switch and blower switch
are “ON” (Compressor operates).

[Engine is running.] BATTERY VOLTAGE
(11 - 14V)

Approximately 0V

21 LA Air conditioner switch

Air conditioner switch is “OFF”.

636 EC-488



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

= A INSPECTION START
Yy @ -GJ
i,
SV,
&
‘__3.:‘-. 2 ® Cf &H y
E—cﬂi/?@)ég ’ — p— CHECK OVERALL FUNCTION. OK | INSPECTION END
EAY ] 1. Start engine and warm it up tc normal "
T ac|| = | (e
*1000 eémin operating temperature.
2. Check idie speed.
MEF634E M/T: 800+50 rpm
intake AJT: 800+£50 rpm (in “N” position)
if NG, adjust idle speed.
3. Turn air conditioner switch and blower
fan switch “ON".
4. Recheck idie speed.
M/T: 850 rpm or more
A/T: 850 rpm or more {in “N” posi-
tion})
NG
IACY-FICD solenoid hJ
alve arness connector. Check if air conditioner compressor func- NG_ Refer to “TROUBLE DIAG-
fions normally. 1 NOSES” in HA section.
DISCONKEET @ " Q\ OK
A€ Wi = e !
CHECK POWER SUPPLY. NG | Gheck the following.
1. Stop engine. | ® Harness connectors
2. Disconnect IACV-FICD solenoid valve o,
@ harness connector, ® Harness connectors
3. Siart engine, then turn air conditioner @4,
switch and blower fan “ON". ® Harness for open or
= 4. Check voltage between terminal @ short between IACV-
AECTE5 and ground with CONSULT or tester. FICD solencid valve har-
Voltage: Battery voitage ness connector and air
D HHEST C\ ) OK conditioner relay
T.5. EED-' ma,! If NG, repair harness or
Cﬁ_) connectors.
2
( '
b CHECK GROUND CIRCUIT. NGk Repair open circuit or short
l 1. Turn ignition switch “OFF”. "1 to ground or short to power
== 2. Check harness continuity between ter- in harness or connectors.
minal @ and body ground.
AEC766 Continuity should exist.

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

lOK
®

(Go to next page.)

EC-489
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

A5
TS,

€ ®

5E)

SEF721Q

Plunger

SEFQ97K

658

IACV-FICD Solenoid Valve (Cont’d)

!

CHECK COMPONENT NG Replace IACV-FICD sole-
(IACV-FICD sclenoid valve), "1 noid valve.
Refer to “COMPONENT INSPECTION”
below. .
OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.

v

INSPECTION END

COMPONENT INSPECTION

IACV-FICD solenoid valve

Disconnect [ACV-FICD solenoid valve harness connector.
e Check for clicking sound when applying 12V direct current
to terminals.

e Check plunger for seizing or sticking.
e (Check for broken spring.

EC-490



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIl. & Data Link Connectors
IGNITION SWITCH 7] EC-M'L/DL-O'I @l
ON or START BATTERY
| |
? FUSE A
! FUSE A |BLOGK |Refer to “EL-POWER'"
| 8 | ™D
. , 115£I EM
Eden L@ = i
Y G e
| mmmm : Detectable line for DTC LG
. Non-detectable line for DTG
I_LI
21
[+1] COMBINATION
METER FE
INDIGATOR LAMP) I_‘E_I
(M69) 7
(2 DATA LINK
i conECTon. oL
34
5
OR/L P
ENRENRERNREE M r
T T T T DATA LINK
GB GYL GW B CONNECTOR
FOR GST
AT
L%} 2] 3]
LB B B FA
OR/L GB GYL GW I I |
03-- &3 -T-Tg 5
ORIL G/B GWL - @
EX
LB B
I ® BR
1
oYL GB  GYL !
el Izl |65| rea)l 58] con ® ST
LED-R E
SCIRX SCITX SCICL KLIN Eons I I._._I
CONTROL ]
wol) 2 F 0§ i1 s
= = = = =
F12
BT
Refer to last page (Foldout page).
F25
14131211109&§| TTz1ala 518711 |02  [if2]a]+] O  [s[e]7[s|®iad) HA
7]6[s{4[3]2]1 GY g olhzalal5hs g [1o[11[12]13[14]1s]16]i7[18 19 ]20] W
se[as[a4] Taa[s2[ai] |(Gwes)
4241400393537] 5 L
[T T T T T T T T T T T T T T T TS ]
. " I (DX
1M E]em 1K2K3Km4K5KaK|u-:
| llMeuimlen) GY aK oK ot Wekfahacfbed "BR :
e e e e e e e e e )
AECA78A
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR

Fuel pressure at idling
kPa (kg/fcm?, psi)

. Approximately
Vacuum hose is connected 235 (2.4, 34)
- Approximately
Vacuum hose is disconnected 294 (3.0, 43)

Inspection and Adjustment

Target idle speed *1
No-load *3 (In "N” position)

pm 80050 rpm
{In “N” pasition)

Base idle speed *2
No-load *3 (In “N* position)

rpm 750+50 rpm
(In “N" position})

Air conditionar: ON o rpm 850 of more
(In “N” position)

tgnition timing 18° = 2° BTDC

Thrt':t.'lle position sensor idle 0.35 - 0.65

positicn v

*1: Throttle position sensor harness connector connected
*2: Throttle position sensor harness connector disconnected or
using CONSULT “WORK SUPPORT”

*3: Under the following conditions:

® Ajr conditioner switch: OFF

® Electric load: OFF (Lights, heater fan & rear window

defogger)

IGNITION COIL

Primary voltage V'

Battery voltage (11 - 14)

Primary resistance
[at 25°C (77°F)] Ly

0.5-1.0

Secondary resistance
[at 25°C (77°F)] k()

Approximately 25

MASS AIR FLOW SENSOR

EGR TEMPERATURE SENSOR

EGR temperature Voitage Resistance
°C (°F) V) (M)
0 (32) 4.81 79-97
50 {122) 2.82 0.57 - 0.70
100 {(212) 0.8 0.08-0.10
FUEL PUMP
Resistance [at 25°C (77°F)] 1) 0.2-50
IACV-AAC VALVE
Resistance [at 25°C (77°F)] Q Approximately 10.0
INJECTOR
Resistance [al 25°C (77°F)) Q 10-14
RESISTOR
Resistance [at 25°C {(77°F)]  k{} Approximately 2.2

Supply voltage v Battery voltage {11 - 14)

Output voltage v 1317 THROTTLE POSITION SENSOR

Mass air flow 25 - 5.0 at idie* Voltage (at normal operating

(Using CONSULT or GST) 7.1-12.5 at 2,500 rpm* Throttle valve conditions temp., engine off, ignition switch
gm/sec on)

*: Engine is warmed up to normal operating temperature and idling Completely closed (a) 0.15 - 0.85V

under no-load.

ENGINE COOLANT TEMPERATURE

Partially open

Between (a) and (b}

Completely open (b}

3.5-47V

FRONT HEATED OXYGEN SENSOR

HEATER

Resistance {at 25°C (77°F)]

0 23-43

SENSOR
Temperature °C (°F) Resistance kil
20 (68) 21-29
50 (122) 0.68 - 1.00
80 (194) 0.236 - 0.260

660
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)
REAR HEATED OXYGEN SENSOR

CALCULATED LOAD VALUE

Calculated load value %

(Using CONSULT or GST)
At idle 20.0 - 355
At 2,500 rpm i7.0- 300

INTAKE AIR TEMPERATURE SENSOR

HEATER '

Rasistance [at 25°C (77°F)] 93

23-43

CRANKSHAFT POSITION SENSOR (OBD)

Temperature °C (°F)

Resistance ki

Resistance [at 25°C (77°F)] Q0

166 - 204

TANK FUEL TEMPERATURE SENSOR

20 (88) 21-29

80 (176) 0.27 - 0.38 Temperature °C (°F) Reasistance k
20 (68} 23-27
50 (122) 0.79 - 0.90

EVAP CANISTER PURGE VOLUME

CONTROL VALVE

Resistance [at 20°C (68°F)) Q

35 - 43

DROPPING RESISTOR FOR FPCM

Resistance [at 25°C (77°F)] O

Approximatsly 0.8

EC-493
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