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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. index for DTC

DTC*6 OTC*6
ltems CONSULT Reference ltems CONBULT Refarence
CONSULT screen terms * age CONSULT screen terms * age
( ) GST> ECM*1 pag ( ) GST2 ECM*1 pag
Unable to access ECCS — — EC-82 IGN SIGNAL-PRIMARY P1320 0201 EC-323
*COOLAN T SEN/CIRC PO125 0908 EC-144 INHIBITOR SW/CIRC PO705 1101 AT-81
AT 15T GR FNCTN PO731 1103 AT-96 KNOCK SEN/CIRCUIT P0325 0304 EC-234
A/T 2ND GR FNCTN PO732 1104 AT-102 L/PRESS SCL/CIRC PO745 1205 AT-131
A/T 3RD GR FNCTN P0733 1105 AT-107 MAF SEN/CIRCUIT*3 PO100 0102 EC-104
AT 4TH GR FNCTN PO734 1106 AT-112 MAP/BAR SW SOL/CIR P1105 1302 EC-313
AT COMM LINE P800 — EC-308 MULTI CYL MISFIRE PO300 0701 EC-229
AT DIAG COMM LINE P1605 0804 EC-407 NO SELF DIAGNOSTIC
| INDIGATED POCOO 0505 —
AT TCC SV FNCTN PO744 1107 AT-124 FAILURE INDICATE
NG SELF DIAGNOSTIC Flash-
ABSL PRES SEN/CIRC PO105 0803 EC-113 .
FAILURE INDICATED No DTC ing*5 EC-50
AlR TEMP SEN/CIRC PO110 0401 EC-121
O/R CLTCH SOL/CIRC P1760 1203 AT-150
ATF TEMP SEN/CIRC PO710 1208 AT-85
OVER HEAT — 0208 EC-414
CAM POS SEN/CIR P0O340 0101 EC-243
P-N POS SW/CIRCUIT P1706 1003 EC-410
CLOSED LOOP P1148 0307 EC-321
PURG CONT/V & S/V P1493 0312 EC-400
CLOSED TP SW/CIRC PO510 0203 EC-303
PURG CONT/A SV P1492 0807 EC-395
COOLANT T SEN/CIRC PO115 0103 EC-127
PURG VOLUME CONT/V P1444 0214 EC-361
CPS/CIRC (OBD) COG P1336 0905 EG-329
PURG VOLUME CONT/V P0443 1008 EC-276
CPS/CIRCUIT (OBD} P0O335 0802 EC-238
REAR ©2 SENSOR PO138 0510 EC-191
CYL 1 MISFIRE PO301 0608 EC-229
REAR 02 SENSOR PO137 0511 EC-184
CYL 2 MISFIRE PO302 0607 EC-229
REAR 02 SENSOR P0O140 0512 EC-204
CYL 3 MISFIRE P0O303 0606 EC-229
REAR 02 SENSCR P0O139 0707 EC-198
CYL 4 MISFIRE P0304 0605 EC-229
RR Q2 SEN HEATER PO141 0902 EC-209
CYL 5 MISFIRE P0305 0604 EC-229
SFT SOL A/CIRC*3 PO750 1108 AT-135
CYL 6 MISFIRE P0O308& 0603 EC-229
SFT SOL B/CIRC*3 PO755 1201 AT-139
ECM POB05 0301 EC-311
TCC SOLENOID/CIRC PO740 1204 AT-120
EGR SYSTEM PO400 0302 EC-249
THRTL POS SEN/CIRC*3 PO120 0403 EC-132
EGR SYSTEM P1402 0514 EC-344
TP SEN/CIRC A/T*3 P1705 12086 AT-143
EGR TEMP SEN/CIRC P1401 0305 EC-338
TW CATALYST SYSTEM P0O420 0702 EC-262
EGRC SOLENOID/Y P1400 1005 EC-334
VC CUT/V BYPASS/V P1491 03N EC-390
EGRC-BPT VALVE P0O402 0306 EC-257
VC/V BYPASS/Y P1490 0801 EC-385
ENGINE SPEED SIG*4 PO725 1207 AT-93
VEH SPD SEN/CIR AT*4 PO720 1102 AT-89
EVAP PURG FLOW/MON P1447 011 EC-373
VEH SPEED SEN/CIRC PO500 0104 EC-293
EVAP SMALL LEAK P1440 0213 EC-351
VENT CONTROL VALVE P1446 0215 EC-369
EVAP SMALL LEAK P0440 0705 EC-267
VENT CONTROL VALVE P1448 0309 EC-380
EVAPQ SYS PRES SEN P0450 0704 EC-287
VENT CONTROL VALVE PO446 0903 EC-282
FRONT 02 SENSOR P0O130 0303 EC-149
*1: in Diagnostic Test Mode Il (Self-diagnostic resuits).
FR O2 SEN HEATER P0O135 0901 E">-180
These numbers are controlled by NISSAN.
FRONT O2 SENSOR PO133 0409 EC-167 *2: These numbers are prescribed by SAE J2012.
FRONT O2 SENSOR PO132 0410 EC-161 *3: When the fail-safe operation occurs, the MIL illumi-
FRONT 02 SENSOR PO131 0411 EC-155 nates. = .
*4: The MIL illuminates after TCM (Transmission control
FRONT O2 SENSOR PO134 0412 EC-175 module) enters the fail-safe mode in two consecutive
FUEL SYS DIAG-LEAN PO171 0115 EC-213 trips, if both the “Revolution sensor” and the “Engine
FUEL SYS DIAG-RICH PO172 0114 EC-219 Eﬁ-neeed signal” meet the fail-safe condition at the same
FUEL TEMP SEN/CIRC PC180 0402 EC-225 *5: While engine is running.
IACV/AAC VLV/CIRC PO505 0205 EC-297 *6: 1st trip DTC No. is the same as DTC No.
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162



DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC*s DTC*g
CONSULT liems Reference CONSULT Items Reference &)
+1 1 (CONSULT screen terms age 1 | {CONSULT screen terms age
GST'2 ECM*1 | ( } pag Py, ECM*1 | { ) pag
— — Unable tc access ECCS EC-82 PG605 0301 {ECM EC-311
WA
Flash- | NO SELF DIAGNOSTIC PO705 101 | INHIBITOR SW/CIRC AT-81 ks
NoDTC | ing's | FAILURE INDICATED EC-50
ing PO710 1208 | ATF TEMP SEN/CIRC AT-85
NG SELF DIAGNOSTIC PO720 | 1102 |VEH SPD SEN/CIR AT'4 |  AT-89
PO000 0505 FAILURE INDICATED )
PO725 1207 | ENGINE SPEED SI1G*4 AT-93
PG100 0102 | MAF SEN/CIRCUIT*3 EC-104
PO731 1103 | A/T 1ST GR FNCTN AT-96
P0105 0803 | ABSL PRES SEN/CIRC EC-113 .
P0732 1104 | A/T 2ND GR FNCTN AT-102 L
0110 0401 | AIR TEMP SEN/CIRC EC-121
PO733 1105 | A/T 3RD GR FNCTN AT-107
PO115 0103 | COCLANT T SEN/CIRC EC-127
P0O734 1106 | A/T 4TH GR FNCTN AT-112
P0120 0403 | THRTL POS SEN/CIRC*3 EC-132
P0740 1204 | TCC SOLENQID/CIRC AT-120
PQ125 0908 |*COOLAN T SEN/CIRC EC-144
PO744 1107 | A/T TCC S/ FNCTN AT-124
PO130 0303 |FRONT 02 SENSOR EC-148
PO745 1205 | L/PRESS SOL/CIRG AT-131 EE
P0O131 0411 | FRONT Q2 SENSOR EC-155 :
PO750 1108 | SFT SOL A/CIRC*3 AT-135
PO132 0410 | FRONT O2 SENSOR EC-161
PO755 1201 | SFT SOL B/CIRC*3 AT-139
P0133 0409 |FRONT O2 SENSOR EC-167 5e
P1105 1302 | MAP/BAR SW SOL/CIR EC-313 AT
PO134 0412 | FRONT O2 SENSOR EC-175
P1148 0307 | CLOSED LGOP EC-321
PO135 0901 |FR O2 SEN HEATER EC-180
P1320 0201 |IGN SIGNAL-PRIMARY EC-323 =0
P0O137 051 REAR 02 SENSOR EC-184 E&
P1336 0905 | CPS/CIRC (OBD) COG EC-329
P0O138 0510 | REAR 02 SENSOR EC-191
P1400 1005 | EGRC SOLENOID/V EC-334
PD139 0707 | REAR ©2 SENSOR EC-198 =
P1401 0305 |EGR TEMP SEN/CIRC EC-338 [,
0140 0512 | REAR 02 SENSOCR EC-204 o
P1402 0514 | EGR SYSTEM EC-344
P0O141 0902 |RR 02 SEN HEATER EC-209
P1440 0213 | EVAP SMALL LEAK EC-351
PO171 0115 | FUEL SYS DIAG-LEAN EC-213 ER
P1444 0214 | PURG VOLUME CONT/N EC-361 =
PO172 0114 | FUEL SYS DIAG-RICH EC-219
F1446 0215 | VENT CONTROL VALVE EC-369
PO18C 0402 |FUEL TEMP SEN/CIRC EC-225
P1447 0111 EVAP PURG FLOW/MON EC-373 T
P0O300 0701 |MULTI CYL MISFIRE EC-229 =
P1448 0308 | VENT CONTROL VALVE EC-380
PQ301 0608 | CYL 1 MISFIRE EC-229
P1490 0801 | VC/V BYPASS/V EC-385
PO302 0607 | CYL 2 MISFIRE EC-229 .
P1491 0311 | VC CUT/V BYPASSHY EC-380 RS
P0O303 0606 |CYL 3 MISFIRE EC-229
P1492 0807 |PURG CONT/V SV EC-395
P0304 0805 |CYL 4 MISFIRE EC-229
P1493 0312 |PURG CONT/V & S/V EC-400
P0305 0604 | CYL 5 MISFIRE EC-229 BT
P1605 0804 | A/T DIAG COMM LINE EC-407
PG306 0603 |CYL 6 MISFIRE EC-229
P1705 1206 | TP SEN/CIRC A/T*3 AT-143
P0325 0304 | KNOCK SEN/CIRCUIT EC-234
P1706 1003 | P-N POS SW/CIRCUIT EC-410 =] 8,
P0335 0802 |CPS/CIRCUIT (OBD) EC-238 -
P17860 1203 | O/R CLTCH SOL/CIRC AT-150
P0340 0101 |CAM POS SEN/CIR EC-243
— 0208 | OVERHEAT EC-414
PO400 0302 | EGR SYSTEM EC-249 =
PO4n2 0306 | EGRC-BPT VALVE EC-257 1: In Diagnostic Test Mode Il (Self-diagnostic results).
These numbers are controlled by NISSAN.
PO420 0702 | TW CATALYST SYSTEM | EC-262 *2: These numbers are prescribed by SAE J2012. .
P0440 0705 | EVAP SMALL LEAK EC-267 *3: When the fail-safe operation occurs, the MIL itlumi- (S
nates.
PO443 1008 |PURG VOLUME CONT/V EC-276 . . .
*4: The MIL illuminates after TCM (Transmission control
PO446 0903 | VENT CONTROL VALVE | EC-282 module) enters the fail-safe mode in two consecutive
PO450 0704 |EVAPO SY5 PRES SEN EC-287 trips, if both the “Revolution sensor” and the “Engine
PO500 0104 | VEH SPEED SEN/CIRC EC-293 EEne:d signal” meet the fail-safe condition at the same
PO505 0205 |IACV/AAC VLV/CIRC EC-297 *5: While engine is running.
PO510 0203 |CLOSED TP SW/CIRC EC-303 *6: 1st trip DTC No. is the same as DTC No.
P0O800 — A/T COMM LINE EC-308

EC-3 163



PRECAUTIONS AND PREPARATION

Special Service Tool

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

Tool number

(Kent-Moore No.) Description

Tool name

KV10114400 Loosening or tightening heated oxygen
{J-38365) sensor

Heated oxygen sensor
wrench

N2

NT636 a: 22 mm (0.87 in)
Commercial Service Tools
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve
opaning pressure
‘\\%
NT653
Leak detector When locating the EVAP leak.
(J414186)
NT703
EVAP service port adapter When applying positive pressure through
(J41413-0OBD) EVAP service port.
NT704
Hose clipper This tool is used to clamp the EVAP purge
« — ) hose between the fuel tank and EVAP can-
ister applied to DTC P1440 [EVAP control
system (Small leak — Positive pressure)].
Approx. 20 mm {0.79 in)
NT720

EC-4
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG”

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

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

tem consists of air bag modules (located in the center of the steering wheel and in the instrument panel
on the passenger side}, a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. informa-
tion necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

e Do not use electrical test equipment on any circuit related to the SRS uniess instructed to in
this Service Manual. SRS wiring harnesses are covered with yellow insulation just before the
harness connectors or on the compiete harness, for easy identification.

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

The ECM (ECCS control module) has an on board diagnostic system. it will light up the maifunction indi-

cator lamp (MIL) to warn the driver of a malfunction causing emission deterioration.

CAUTION:

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

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

¢ 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

Engine Fuel & Emission Control System

ECM (ECCS Control Module)

¢ Do not disassemble ECM.

e If a battery terminal is disconnacted,
the memory will return to the ECM
value,

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

INJECTOR
s Do not disconnect injector harness
connectors with engine running.

o Do not apply hattery power directly

to injectors.

ECM PARTS HANDLING

& Handle mass air flow sensar carefully to
avoid damage.

* Do not disassemble mass air flow sensor.

# Do not clean mass air low sensor with

any type of detergent. BATTERY
& Do not disassemble I1ACYV-AAC valve. & Always use a 12 volt battery as power
source.

e Even a sllight leak in the air intake
system can cause sericus problems.

# Do not shock or jar the camshaft
positicn sensor.

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

WHEN STARTING

# Do not depress accelerator pedal when
starting.

& |mmediately afler stariing, do not rev up
enginge unnecessarily.

e Do not rev up engine just prior to
shutdown.

EC-6
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WIRELESS EQUIPMENT

¢ When installing CB ham radic or a
mobile phone, ba sure o observe ths
following as it may adversely affect
electronic control systems depending
on its installation locatfon.

1) Keap the antenna as far as possible
away from the electronic control units.

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

Do not et them run parallel for a long
distance.

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

4} Be sure to ground the radio to vehicle
beody.

FUEL PUMP

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

& Tighten fuel hose clamps to the
specified torque (Refer to MA section).

ECM HARNESS HANDLING

# Securely connsct ECM harness
connecters.

A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to 1Cs.

& Keep ECM harness at least 10 cm (3.9
in.) away frem adjacent harnesses 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, turn off ignition
switch and then disconnect battery
ground cable.

SEF753RA
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PRECAUTIONS AND PREPARATION

SEF289H

Loosened

Tightened

SEF308Q

=
=
// “\.\»"“
{f’y [
1

Bend Break
SEF281H

,/F;;arform ECMKTn-\
put/cutput signal/
/" inspection before

W\nent.
—= "\ OLD ONE

. j 4} Yy
I '9'*\___ B =
T [ |

//

MEFQ40D

N 7

SERVICE
— ENGINE —
, SOON",_

’ SEF217U

Precautions

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect
negative battery terminal. Failure to do so may damage
the ECM because battery voltage is applied to ECM
even if ignition switch is turned off.

When connecting ECM harness connector, tighten
securing bolt until the gap between orange indicators
disappears.

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

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

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

Before replacing ECM, perform Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-90.

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

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

EC-7
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PRECAUTIONS AND PREPARATION

voltage

Harness connector
for solenoid vaive ECM

Soclenoid valve

Circuit tester

SEF348N

Precautions (Cont’d)

When measuring ECM signals with a circuit tester,
never allow the two tester probes to contact.
Accidental contact of probes will cause a short circuit
and damage the ECM power {ransistor.

EC-8
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EVAP canister purge volume control valve » / MAP-BARQO switch solenoid valve »
IACV-AAC valve and IACV-FICD solencid valve FVAP canistcr purge control solenoid valve «
EVAP canister purge control valve » ) / Absclute pressure sensor »
Power steering oil pressure switch \ EVAP service port
- EVAFP canister (except for California)

Engine coolant temperature

sensor

EGRC-BPT valve

EGR valve

\ Mass air folw sensor

/ Injector Throttle position sensor and closed throttle
Ighition ceil, power transistor and pesition switch
camshaft pasition sensor \ EGRC-solenoid valve

EGR valve & EVAP canister purge  Crankshaft position sensor ) o
contral solenoid valve *% 1 EGRC-solencid vatve (for California)

= . Far California

Intake air tcmpearature sensor

SEFg84U

ECM {ECCS control module}

Fuel pump

I
TCM (Transmission
control module)

IACV-AAG valve EGRC-BPT vaive
IACV-FICD solenoid valve

EGR temperature sensor

AEC563A

EC-10
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Air duct

Intake air temperature sensor

EGR valve and EVAP canister purge
control solenoid valve

Rear healed oxygen sénsor

SEF425R

EL

EC-11 171



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Front

Intake manifold
B T3S A

EVAP canister purge
control valve

5 Brake reservoir tank __ _ .
- —
L Absolute pressure sensor I

View with protector removed (under floor)

Water separalor IS
{ \ Vacuum cut
valve bypass

EVAP canister O
vent control valve

g?’?c/ ==
- EVAF canister

_ EVAP control system VO A @
pressure sensor aguum cut valve
Fuel tank
r"_/—_.-‘

7 7 TN

/

©

SEF965U

EC-12

172



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont’d)

Except for California
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

For California -
Gi

Front

E Intake manifold collector
EVAP canister purge ‘Q.}

/ EE
(0
conlrot solenoid valve o iy /é

0—’ Q;:\ S To EVAP
e e 32 :, *{" W F R
=\ ;' S
‘ o~ ?

A _....-' R { / N
) l\gl w % ‘_ ?’ \ BR
\ . ’,//‘ 'ﬁ EVAP canister purge i
v I control valve

\ N
3 \@ 70
/A

One-way valve
{Colored side should be faced toward vacuum side.)

MAP/BARO switch solenoid valve

EVAP canister purge ST

volume control valve
EGRC-BPT valve &S
EGR valve ’ET

Air duct
EGRC-solenoid valve (&
EL
15X
SEF961U

Refer to “System Diagram”, EC-13, for vacuum control system.

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

EC-15 175



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing (Cont’d)
Except for California

EGRC-BPT valve

EGR valve

Fuel filter

2

Fuel pressure regulator

Air duct
intake
Air duct . * manifold EGR valve and
coliector EVAP canister purge EVAP canister
cantrol solencid valve

EGR valve and
EVAFP canister

SEF300V
(1) Fuel pressure regulator to intake () EVAP canister (purge port) to (6) EGR valve and EVAP canister
manifold collector intake manifold collector purge control sclenecid valve to
(2) EGRC-BPT vaive to EGR valve (5) EVAP canister (vacuum port) to air duct
and EVAP canister purge control EGR valve and EVAP canister @ EGR valve to EGRC-BPT valve
solenoid valve purge contrel solenoid valve

(3) EGR valve and EVAP canister
purge control solenoid valve to
intake maniftold collector

Refer to “System Diagram™, EC-47, for vacuum control system.

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

hoses.

EC-16
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

[Camshaft position sensor

:

{ Mass air flow sensor

| Engire coolant temperaiure sensor

I Front heated oxygen sensor

| Ignition switch

| Throtile position sensor

*4
f Closed throttle position switch

| Park/Neutral position switch

' Air conditioner switch

‘ Knock sensor

’ Intake air temperature sensor

*
1
EGR temperature sensor

‘ Absolute pressure sensor

| Battery voltage

| Power steering oil pressure switch

Vel PP TP T T

]Vehicle speed sensor

*1*5
® Tank fuel temperature sensor

® EVAF control system pressure
s5ensor

Y

"1
Crankshaft position sensor (OBD)

*3
Rear heated oxygen sensor

]

2
TCM {Transmission control module) H

| Air conditioner high pressure switch ,___,

ECM

System Chart

Fuel injection & mixture ratio
control

—>[Jnjectors

Distributor ignition system

—

Power transistor

idle air control system

.

IACV-AAC valve and
IACV-FICD solenoid valve

Fuel pump control

l__,[Fuel pump relay

Front heated oxygen sensor
manitor & on board diagnostic >
system

Malfunction indicator lamp
{On the instrument panel)

EGR control

r—r

EGRC-solenoid valve*s or
EGR & EVAP canister purge
control valve*6

Front heated oxygen sensor [ Front heated oxygen sensor
heater control * heater
Rear heated oxygen sensor . | Rear heated oxygen sensor
heater control "1 heater

*5

EVAP canister purge flow con-
trol

Y

® EVAP canister purge volume

control valve

® EVAP canister purge control

solenoid valve

Air conditioning cut control

|

Air conditioner ralay

*5

Y

® EVAP canister vent control
valve

® Vacuum cut valve bypass
valve

® MAP/BARO 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 relaled to A/T will be sent to ECM.
*3: This sensor is not used to centrol the engine system under normal conditions.
*4: This switch will operate in place of the throtile position sensor to control EVAP parts if the sensor malfunctions.

*5: For Galifornia
*6: Except for California

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position

A4

Camshaft position sensor

Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature sensor

Engine coolant temperature

A4

Front heated oxygen sensor

Density of oxygen in exhaust gas

h 4

Throttle position sensor

Throttle position

hd

Gear position

Throttle vaive idle position

Park/Neutral position switch

Vehicle speed

ECM

Y

Injector

¥

Vehicle speed sensor

Start signal
Ignition switch 9

Y

Air conditioner switch

Air conditioner operation

Y

Knock sensor

Engine knocking condition

Baitery

Battery voltage

Density of oxygen in exhaust gas

Rear heated oxygen sensor*

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

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

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

<Fuel increase>

e During warm-up

When starting the engine

During acceleration

Hot-engine operation

When selector lever is changed from “N” to
HD!!

e High-load, high-speed operation

<Fuel decrease>

® During deceleration

e During high engine speed operation

EC-18
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM
{(ECCS
control  Injection pulse

Feedback signal module)

Front
heated
oxygen

sensor

\, Fuel injection
Combustion @

MEFD25DA

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-149, 1565. 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 loap system condition refers to when the ECM detects

any of the following conditions. Feedback control stops in order

to maintain stabilized fuel combustion.

e Deceleration and acceleration

e High-load, high-speed operation

¢ Malfunction of front heated oxygen sensor or its circuit

¢ Insufficient activation of front heated oxygen sensor at low
engine cooclant temperature

¢ High engine coolant temperature

e During warm-up

e 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-
trolted as originally designed. Both manufacturing differences
(i.e., mass air flow sensor hot film) and characteristic changes
during operation (i.e., injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then computed
in terms of “injection pulse duration” to automatically compen-
sate for the difference between the two ratios.

“Fuel trim” refers to the feedback compensation value com-

pared against the basic injection duration. Fuel trim includes
short term fuel trim and long term fuel trim.

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

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

EC-19
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

® Simultaneous multiport fuel injection system

No. 1 cylinder Jl 1 [l
No. 2 cylinder N N
No. 3 cylinder —r ] [l
No. 4 cylinder [ M
No. & cylinder —n I [l
No. 6 cylinderJ_I— 1 i
L— 1 engine cycle —j

@ Sequential multiport fuel injection system

Mo. 1 cynnder'J_I

No. 2 cylinder [ [m
No. 3 cylinder
No. 4 cylinder '
No. 5 cylinder M
No. & cylinder J—L—
—~—— 1 engine cycie———-—*i
SEC2548

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Multiport Fuel Injection (MFl) System (Cont’d)
FUEL INJECTION TIMING
Two types of systems are used.

Sequential multiport fuel injection system

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

Simultaneous multiport fuel injection system

Fuel is injected simultaneously into all six cylinders twice each
engine cycle. In other words, puise signals of the same width
are simultaneously transmitted from the ECM.

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

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

FUEL SHUT-OFF

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

Distributor Ignition (DI} System

hd

Mass air flow sensor

Amount of intake air

A 4

Engine coolant temperature sensor

Engine coolant temperature

Y

Throttle position

Throttle position sensor

Vehicle speed sensor

Throttle valve idie position

Vehicle spead ECM »| Power

Y

¥

Ignition switch

Start signal

transistor

Engine knocking

Y

Knock sensor

Park/Neutral position switch

Gear position

A4

Battery voltage

Y

Battery

EC-20
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Distributor Ignition (DI) System (Cont’d)

(Trﬁsec)i SYSTEM DESCRIPTION

1.75 The ignition timing is controlled by the ECM to maintain the best
£ 15 A air-fuel ratio for every running condition of the engine. @[
g The ignition timing data is stored in the ECM. This data forms
@ 1.25 the map shown.
F 100 The ECM receives information such as the injection pulse widih  §]3
8 and camshaft position sensor signal. Computing this
3075 information, ignition signals are transmitted to the power tran-
= sistor. El

600 1,000 71,400 1,800 2,200 e.g., N: 1,800 rpm, Tp: 1.50 msec
Engine speed (rpm) SEF742M A°BTDC

During the following conditions, the ignition timing is revised by LG
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

e During acceleration FE

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. .

gt

Air Conditioning Cut Control
Bl

INPUT/QUTPUT SIGNAL LINE

Air conditioner “ON" signal
Air conditioner switch > a7
Throttle valve opening angle
Throttle position sensor > @
Engine speed Air
Camshaft position sensor » ECM » conditioner .
relay BT
Engine coolant temperature
Engine coolant temperature sensor > i
Start signal
Ignition switch »
EL
SYSTEM DESCRIPTION e When the engine coolant temperature [5¥
This system improves engine operation when the becomes excessively high.
air conditioner is used.
Under the following conditions, the air conditioner
is turned off.
e When the accelerator pedal is fully
depressed.
e When cranking the engine.
e At high engine speeds.
181
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle spead

¥

Park/Neutral position switch

Neutral position

Y

Throttle position sensor

Throttle position

h 4

Engine coolant temperature sensor

Engine coolant temperature

Y

Camshafl position sensor

Engine speed

[
L

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

ECM

off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 1,000 rpm,
then fuel cut is cancelled.

NOTE:

This function is different from deceleration control listed

Y

Injectors

under “Mulitiport Fuel injection (MFI) System”, EC-18.

EC-22
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EVAPORATIVE EMISSION SYSTEM

Description
Intake manifoid
Throttl -
For California fottle body &
\ One-way valve
T

B
Qrge ling—-| ok

% EM

EVAP canistar purge EVAP canister purge [L@

volume contrel vafve control sclenoid valve
EVAP canister purge
cantrol valve

Vacuum cut valvel

Jr_.E-’
v Relief of vacuum i _
EVAF canister —
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The evaporative emission system is used to reduce hydrocar-
bons emitted into the atmosphere from the fuel system. This [B¥
reduction of hydrocarbons is accomplished by activated char-
coals in the EVAP canister.

The fuel vapor from sealed fuel tank is fed into the EVAP can-
ister when the enging is off. The fuel vapor is then stored in the
EVAP canister. The EVAP canister retains the fuel vapor until
the EVAP canister is purged by air.

When the engine is running, the air is drawn through EVAP
canister vent control valve (for California) or the bottom of the
EVAP canister (except for California). The fuel vapor wiil then be
led to the intake manifold.
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EVAPORATIVE EMISSION SYSTEM
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Description (Cont’d)

On the models for California, the flow rate of vapor controlled by
EVAP canister purge volume control vaive is proportionally
regulated as the air flow increases.

When the engine runs at idle, the EVAP canister purge control
valve is closed. On the models for California, vapor purge line
is completely closed.

On the models except for California, only a small amount of
vapor flows into the intake manifold through the constant purge
orifice.

As the engine speed increases, the EVAP canister purge con-
trol valve opens. The vapor is sucked through both main purge
and constant purge orifices.

Inspection

EVAP CANISTER (For California)

Check EVAP canister as follows:
1. Pinch the fresh air hose.
2. Blow airin port & and make sure air flows freely out of port

Tightening torque
Tighten EVAP canister as shown in the figure.

Make sure new O-ring is installed properly between EVAP
canister and EVAP vent control valve.

EVAP CANISTER (Except for California)

Check EVAP canister as follows:

1. Blow air in port ®& and check that there is no leakage.

2. Apply vacuum to port ®). [Approximately —13.3 to -20.0
kPa (-100 to -150 mmHg, -3.94 to -5.91 inHg)]

3. Cover port (® by hand.

4. Blow air in port (€ and make sure air flows freely out of port

®.

EC-24
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EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

Fuettank side | T UEL CI:IECK VALVE (With roliover valve) (Except for
California)
vatve A 1. Blow air through connector on fuel tank side. @l
S;‘Iﬁgk L] = A considerable resistance should be felt and a portion of air
function 1 valve G Roliover flow should be directed toward the EVAP canister side.
}va!ve 2. Blow air through connector on EVAP canister side. M
Valve B BallJ function Air flow should be smoothly directed toward fuel tank side.
- 3. If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it. EM
Canis.ter;écga324 Rollover valve operation

Ensure that continuity of air passage does not exist when the LG
installed rollover valve is tiited to 90° or 180°.

Fe
AT
FUEL TANK VACUUM RELIEF VALVE (Built into fuel L
filler cap)
1. Wipe clean valve housing. RA
2. Check valve opening pressure and vacuum.
Pressure:
15.3 - 20.0 kPa (0.156 - 0.204 kg/fcm?, 2.22 - 2.90 ER
: psi)
P Vaive Vacuum:
) - Vave 8 ~-6.0 to -3.5 kPa (~0.061 to —0.036 kg/cm?, —0.87 ST
Valve A .
Fuel tank side to -0.51 pSI)
SEF427Nl 3. If out of specification, replace fuel filler cap as an assembly. .
CAUTION: RS
Vacuum/Pressure gauge Use only a genuine fuel filler cap as a replacement. If an
Fual fillar gf:::J?; incorrect fuel filler cap is used, the MIL may come on. ET
A
EL
SEF8435 E@?’g
VACUUM CUT VALVE (For California) )
Refer to EC-390.
EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE (For California)
Refer to EC-281.
TANK FUEL TEMPERATURE SENSOR (For California)
Refer to EC-225.
185
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EVAPORATIVE EMISSION SYSTEM

Adapter for service port

EVAP
sarvice
port

Pressure pump SEF462U

W EvAP SYSTEM CLOSE M
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOUCH START.

CANCEL || START |

SEF658U

SEF200U

EVAP canister
vent control valve

7
EVAP canister

SEF420V

Vacuum cut
valve bypass valve

Vacuum cut valve
SEF421V

Inspection (Cont’d)
EVAP SERVICE PORT (For California)
Positive pressure is delivered to the EVAP system through the

evaporator service port. If fuel vapor feakage in the EVAP sys-
iem occurs, use a leak detecior io locate the leak.

How to detect fuel vapor leakage

CAUTION:

¢ 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:

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

@ 1. Attach the adapter to the EVAP SERVICE port

securely.

2. Also attach the pressure pump and hose.

3. Turn ignition switch “ON".

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

5. Touch *START”. Abar graph (Pressure indicating dis-
play) will appear on the screen.

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

7. Remove adapter and hose with pressure pump.

8. Locate the leak using a leak detector. Refer to

“Evaporative Emission Line Drawing”, EC-27.
OR
.@. 1. Attach the adapter securely to the EVAP service port

R and pressure pump with pressure gauge to the EVAP

service port.

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

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

4. Remove adapter and hose with pressure pump.

5. Locate the leak using a ileak detector. Refer to
“Evaporative Emission Line Drawing”, EC-27.

EC-26
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (for

California)
G
hale,
E
LG
EVAP canister purge conirof valve
\/ FVAP canister purge volume control valve
Intake manifold '4?‘ \

=]
CoHecTor F[E

w:
e i

. O

EVAP service port

L I

To EVAP canister EL

SEFS62U

Refer to “System Diagram’, EC-13, for vacuum control system.
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (for
California) (Cont’d)

View X
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POSITIVE CRANKCASE VENTILATION

PCV valve —

™,
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o J o
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Acceleration
or high load

SEC137A

ET277

Description

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

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

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

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

The ventilating air is then drawn from the air duct into the crank-
case. In this process the air passes through the hose connect-
ing air infet tubes to rocker cover.

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

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

conditions.

AT
i BA
Inspection
PCV (Positive Crankcase Ventilation) VALVE B
With engine running at idle, remove PCV valve from breather o
separator. A properly working valve makes a hissing noise as air
passes through it. A strong vacuum should be felt immediately g
when a finger is placed over the valve inlet.
38
PCV HOSE
1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any ET
hose cannot be freed of obstructions, replace.
i
=
[
189
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BASIC SERVICE PRCCEDURE

Data link connector
T(DLC) for CONSULT
-

8 s

B FUEL PRES RELEASEN ]

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

n

START i

SEFB23K

Fusible link box

Fuel pump fuse

SEF737R

Pressure
gauge

Fuel feed

AECO17

Fuel Pressure Release

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

gy 1
/2.

Start engine.

Perform “FUEL PRESSURE RELEASE” in “WORK

SUPPORT” mode to release fuel pressure to zero.

3. After engine stalls, crank it two or three times to make
sure that fuel pressure is released.

4.  Turn ignition switch OFF.

OR

1. Remove fuel pump fuse, located in fusible link box.

2. Start engine.

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

4. Turn ignition switch off and reconnect fuel pump
fuse.

Fuel Pressure Check

When reconnecting fuel iine, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Do not perform fuel pressure check with system oper-
ating. Fuel pressure gauge may indicate false readings.

Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and fuel tube
(engine side).
Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.
Read the indication of fuel pressure gauge.
At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If resuits are unsatisfactory, perform Fuel Pressure Regula-
tor Check.

EC-30
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BASIC SERVICE PROCEDURE

Fuel Pressure Regulator Check

Vacuum Fuel pressure 1. Siop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold. Gl

2. Plug intake manifold with a rubber cap.

3. Connect variable vacuum source to fuel pressure reguiator.

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

Fuel pressure shouid decrease as vacuum increases. If

results are unsatisfactory, replace fuel pressure requlator.

&l

FE
Lz

Injector Removal and Installation

1. Release fuel pressure to zero.
2. Separate ASCD and accelerator control wire from intake
manifold collector.
3. Remove intake manifold coliector from engine.
The following parts should be disconnected or removed. FE
(1) Harness connectors for
o |ACV-AAC valve

. e |ACV-FICD solenoid valve &T
e ¢ g ' e Closed throttle position switch
SEFSISL o Throttle position sensor o
e EGR valve and EVAP canister purge control solenoid
valve
e EGR temperature sensor q

e Ground harness
(2) PCV hoses
(3} Vacuum hoses for R

e Brake booster .

e EGR valve and EVAP canister purge control solenoid
valve &7
Fuel pressure reguiator
EVAP canister
EGRC-BPT valve
(4) Air hoses from

e Air duct

e |ACV-AAC valve
(5) Water hoses for

e Throttle body

e Air relief plug &
(6) EVAP canister purge hose
(7} EGR flare tube

L I IR
g
@n

(&
e

4. Remove injector fuel tube assembily.

The following parts should be disconnected or removed.
e Vacuum hose for fuel pressure regulator
o Fuel feed and return hose
e All injector harness connectors

SEF857L
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BASIC SERVICE PROCEDURE
Injector Removal and Installation (Cont’d)

T : 5. Remove any malfunctioning injector from injector fuel tube.
29 - 3.8 N-m | .
I (0.30 - 0.39 kg-m, 6. Replace or clean injector as necessary.
Insutator — 1 & | 26.0 - 339 in-ib) Always replace O-rings and insulators with new ones.
’ ﬁ " Locate plate 7. Connect injector to injector fuel tube.

Ll on this side. . .

O-ring €9 £ | 8. Reinstall any part removed in reverse order of removal.
| CAUTION:

Fuel tube L5 After properly connecting fuel hose to injector and fuel
assembly Tt tube, check connection for fuel leakage.

I _.~—Insulatar

==
SEF245QD

Fast Idle Cam (FIC)

COMPONENT DESCRIPTION

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

COMPONENT INSPECTION AND ADJUSTMENT
% MONITOR % Norar [ @ 1. Turn ignition switch “ON”.
2. See "COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT.
3. When engine coolant temperature is 25+5°C
(77+9°F), make sure that the center of mark @) is
aligned with mark ® as shown in the figure.

COOLAN TEMP/S 25°C

| RECORD

SEFQ52R

OR
@l 1. Turn ignition switch “OFF”.

2. Disconnect engine coolant temperature sensor har-
ness connector and check resistance as shown in the
figure.

3. Start engine and warm it up.

When the resistance of engine coolant temperature
sensor is 1.65 to 2.4 k), make sure that the center
of mark @ is aligned with mark ® as shown in the
figure.

[

SEFE36H

e |f NG, adjust by turning adjusting screw.
Mark (&) Lock nut:
{cam followar lever) @’: 0.98 - 1.96 N'm (10 -20 kg-cm, 8.7-17.4 in-Ib)

Mark ©
Mark

{fast idle cam)

Lock nut

Thermo-element SEFO49R
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BASIC SERVICE PROCEDURE

htark @

(cam followe

Mark ©

Thermo-element

r lever)

{fast idle cam)

SEF754R]

Fast Idle Cam (FIC) (Cont’d)

4. Start engine and warm it up.
5. Check the following when:
@ engine coolant temperature is 80+5°C (176+9°F).

OR
‘.Elr. the resistance of engine coolant temperature sensor
€ is 0.26 10 0.39 k().
e The center of mark @ is aligned with mark ©).
# The cam follower lever’s roller is not touching the fast idle

cam.

If NG, replace thermo-element and perform the above
inspection and adjustment again.

EC-33
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BASIC SERVICE PROCEDURE

PREPARATION

Idle Speed/ignition Timing/Idle Mixture Ratio

Adjustment

e Make sure that the following parts are in

good order.
(1) Baitery
(2) Ignition system

(3) Engine oil and coolant levels

(4) Fuses

(5) ECM harness connector

(6) Vacuum hoses
(7) Air intake system

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

(8) Fuel pressure
(9) Engine compression
(10) EGR valve operation
(11) Throttle valve
(12) EVAP system

Overall inspection sequence

INSPECTION

h 4

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

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

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

Turn off headlamps, heater blower, rear
defogger.

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

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

NG

OK

¥

Check & adjust ignition timing.

Y

Repair or replace.

¥

Check & adjust idle speed.

F 3

A4

&

sor function.

Check front heated oxygen sen-

NG

Y

OK

A4

Check front heated oxygen sen- NG Repair or replace harness.
sor harness. "
OK
A 4
Check CO%. OK_ Replace front heated oxygen sen-
NG "| sor.
h 4 h 4

Check emission control parts
and repair or replace if neces-

sary.

NG | Check front heated oxygen sen- OK

sor function.

A
A

INSPECTION END

EC-34
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BASIC SERVICE PROCEDURE

AECE92

Mark@

fcam foliower iever)

Mark ©

{fast idle cam)

SEF754R

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 manifold, cyfinder head, exhaust system)
Throttle valve and throttle position sensor operation

h 4

=N
s

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

Ensure engine speed stays below 1,000 rpm.

Check the following.
® The center of mark is aligned with mark ©

® The cam follower lever's roller is not touching the fast idle cam.

=
=

E

!

Open engine hood and run engine at about 2,000 rpm for about 2 minutes
under no-load.

AT

¥

SEF248F

Throttle position sensor —
—— harness connector

SEF0O50R

Perform the Diagnostic Test Mode i {Self-diagnostic results).

OK

‘LNG

”

Repair or replace components as necessary.

O o

faitiad

BR

Run engine at about 2,000 rpm for about 2 minufes under no-load.
Rev engine two or three times under no-load, then run engine at idle speed for

ahout 1 minute.

3=
BT

v

1. Turn off engine and disconnect throttle position sensor harness connector.
2. Start engine.

N
ke

hd

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

Check igniticn timing with a timing light.
15°+2° BTDC (in “N” position)

indicator

°BTDC

SEF876LA

OK

lNG

iR

Adijust ignition timing to the specified value by turning distributor
after lcosening bolts which secure distributor.

15°12° BTDC (in “N” position)

(Go to next page.)
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BASIC SERVICE PROCEDURE

SEF050R

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

®

l

1. Stop engine and disconnect throttle pesition sensor
harness connector.
2. Start engine.

Check base idle speed.

700150 rpm (in “N" position)

ldle speed
adjusting screw

e

\

| N

SEF402T
G
© % MONITOR ¥ NO FAIL []
CMPSeRPM(REF)  7007pm
™ RECORD [
SEF190P,
% MONITOR % NO FAL []
CMPSeRPM (REF)  2000rpm
FR 02 MNTR RICH
| RECORD
SEF054P
1]

N 7
SERVICE
— ENGINE —
, SOON",

’ SEF2174

OK

¢NG

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

Adjust base idle speed by turning idle speed adjusting
screw.

700£50 rpm (in “N” position)

.

h J

1. Turn off engine and connect throttle position sensor
harness connector.
2. Start engine.

'

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

Check target idle speed.

CONSULT.

Read idle speed in “DATA MONITOR™ mode with

OR

@ Check idle s

peed.

750+50 rpm (in “N” position)

OK

NG

h 4

Check IACV-AAC valve and replace if necessary.

v

Check IACV-AAC valve hamess and repair if necessary.

'

Check ECM function* by substituting another known good
ECM.

* ECM may be the

hd

EC-36

cause of a
v problem, but this

is rarely the case.

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

Adjustment (Cont’d)
Front heated oxXygehn sansor ©
harness connector
] ' o
’_-; 1. See “FR 02 MNTR” in "DATA MONITOR” mode.
Ca [ LZJ 2. Run engine at about 2,000 rpm for about 2 minutes
Eé} % @ﬂ under no-load. [51F
3. Maintain engine at 2,600 rpm under no-load (engine is
warmed up to normal operating temperature). Check that
the monitor fluctuates between “LEAN" and “RICH" morg
than 5 times during 10 seconds. e
= 1 cycle: RICH — LEAN > RICH
2 cycles: RICH — LEAN — RICH —LEAN — RICH
MEFQ31DA OR
S { 1. Set “Front heated oxygen sensor monitor” in the Diag- G
) nostic Test Mode 1.
— F@?! {See page EC-55.)
[ 2. Run engine at about 2,000 rpm for abcut 2 minutes
L ECcH ]‘31 GONNECTOR” under no-load.
46 DISCONNEL 3. Maintain engine at 2,000 rpm under no-load. Cheack that
the malfunction indicator lamp goes on and off more than
5 times during 10 seconds.
— oY FE
[&] &) JOK NG
e END —I
gl?
= ¥
SEF056F Check front heated oxygen sensor harness: .
Turn off engine and disconnect batiery ground cable. BT
2. Disconnect ECM harness connector from ECM.
WACTIVETESTH [ ] 3. Disconnect front heated oxygen sensor harness connactor. Then
connect harness side terminal for front heated oxygen sensor to _
COCLANT TEMP  20°C ground with a jumper wire. R,
4. Check for continuity between terminal of ECM harness con-
— = = MONITOR = = = nector and body ground.
CMPS-RPM (REF 0 Cont!nu!ty exists .......... S IOCL L PR EEEE R LR CE RO PR R LR LR R A 2[5
INJ PULSE (REF) 0_7;?;:0 Continuity does not exist =
IGIN TIMIN
GN TIMING 5BTDC OK
IAEHH‘—Iﬁ Repair or replace harness. » <
Qu  (Goto
AECEST] | previous page.)
4 i
it

Connect ECM harness connector 1o ECM.

- € l

Engine coolam Jr BT
themperature sensor = . Connect battery ground cable.
a’”ess connector @ . Select “ENG COOLANT TEMP” in “ACTIVE TEST”
mode.
3. Set “COOLANT TEMP” to 5°C (41°F} by touching “Qu”
and "Qd” and “UP”, “DOWN".

M

= OR
‘ ﬁ. 1. Disconnect engine coolant temperature sensor harness Bl
A2, connectot. ‘ el
2. Connect a resistor {4.4 k{}) between terminais of engine
4.4 ki) resist coolant temperature sensor harmess connector.
resister SEF053RA 3. Connect battery ground cable. By
LN

'

Start engine and warm it up until engine coolant temperaturs indica-
tor points to middle of gauge.
(Be sure to start engine after setting “COOLANT TEMP” or install-

ing a 4.4 k() resistor.)

(Go to next page.)

AECES2
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

™ Adjustment (Cont’d)
O l
Rev engine two or three times under no-ioad, then run engine
at idle speed.
= l
Check “CO"%.
SEF248F]
Idle CO: 2.2 - 10.8% and engine runs smoothly.
r_ﬁ After checking CO%,

BAcm(]:]Ci}ﬁ@

LIGHT | LIGHT l ENTER
mooe [ UoHTI VSR T

SEF913J

Yt MONITOR % NO FALL L]

CMPS+RPM (REF) 2000rpm
FR 02 MNTR RICH

| RECORD i

SEF054P

=

N ‘ 7
SERVICE
— ENGINE —
, SOON",

’ SEF217U

1. Touch “BACK".
OR

|
I
.60 coolant temperature sensor harness connector.
2. Connect engine coolant temperature sensor hamess

connector to engine coolant temperature sensor.

ﬁ-;'. 1. Disconnect the resistor from terminals of engine
!

NG OK
) 4

Replace front heated oxygen sensor.

QR v

1. See “"FR 02 MNTR” in “Data menitor”
mode.

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

1 cycle: RICH — LEAN — RICH
2 ¢ycles: RICH — LEAN — RICH
—LEAN — RICH
OR

@ 1. Set “Front heated oxygen sensor moni-
tor” in the Diagnostic Test Mode .
{Refer o EC-55.}

2. 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 seconds.

NG OK
¥
®
(Go to next page.) (Go to EG-36.)

EC-38
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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 regulator. Refer to EC-31.

A 4

Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC P0O100,
EC-104,

h 4
Check injector and its circuit.

Refer to TROUBLE DIAGNOSIS FOR NON-DE-
TECTABLE ITEMS, EC-426.

Clean or replace if necessary.

v
Check engine coolant temperature sensor and its
circuit. Refer to TROUBLE DIAGNOSIS FOR DTC
P0115, PO125, EC-127, 144.

Y
Check ECM function* by substituling another
known good ECM.

*: ECM may be the cause of a problem, but this
is rarely the case.
{Go to EC-36.)
® |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
cannot reasonably be expected to detect the resulting malfunction.

EC-39
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM (ECCS control module) has an on board diagnostic system, which detects malfunctions related
to engine sensors or actuators. The ECM also records various emission-related diagnostic information

including:
e Diagnostic Trouble Code (DTC).....oo e Mode 3 of SAE J1979
@ Freeze Frame data ... e s Mode 2 of SAE J1979
o System Readiness Test (SRT) COU@.....oooiviiiiiiiiii e e Mode 1 of SAE J1979
o 1st Trip Diagnostic Trouble Code {15t Trip DTC) ceoovviii i Mode 7 of SAE J1979
o 1st Trip Freeze Frame data
o Test values and Test IMItS........ccoiiiiirii e Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

DTC 1st trip DTC Freeze Frame | 1st rip Freeze SRT code Test value

data Frame data

Diagnostic test
mode 1l (Self- .
diagnostic O o
results)
CONSULT O O O O O
GST O Ore O O O

*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 makunction is
detected in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer
to EC-82.).

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 seli-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.

ML DTC 1st trip DTC
ltems 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 cata-
lyst damage) % % X
— DTC: PO300 - PO306 (0701,
0803 - 0608) is being detected
Misfire (Possible three way cata-
lyst damage)
X X
~ DTC: P0300 - PO308 (0701, X
0603 - 0608) has been detected
Closed loop control — DTC:
P1148 (0307) X X X
Fail-safe items (Refer to EC-82.) X X x*1
Except above X X X X

*1: Except “ECM".

EC-40
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

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

Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-49.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-47. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continu-
ously are also displayed on CONSULT.

1st trip DTC is specified in Mode 7 of SAE J1979. 1st trip DTC detection occurs without lighting up the

MIL and therefore does not warn the driver of a problem. However, 1st trip DTC detection will not pre- AT
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 I, refer to page EC-76. Then perform “Diagnos- [F&
tic trouble code confirmation procedure” or “Overall function check” to try to duplicate the problem. If the
malfunction is duplicated, the item requires repair. _
RN
How to read DTC and 1st trip DTC
DTC and 1st trip DTC can be read by the following methods. ER
@u‘is 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diag-
nostic Results) Examples: 0101, 0201, 1003, 1104, efc.
These DTCs are controlled by NISSAN. 8T
2. CONSULT or GST (Generic Scan Tool) Exampies: P0340, P1320, P0705, PO750, etc.
— These DTCs are prescribed by SAE J2012, RS
@';/\ (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 BT
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. e
. D
A sample of CONSULT display for DTC is shown at left. DTC or
W SELF-DIAG REsuLTs Il [ 1st trip DTC of a malfunction is displayed in SELF-DIAGNOS-
FAILURE DETEGTLD HME TIC RESULTS mode of CONSULT. Time data indicates how
ACY-AAG VEV/CIRG 0 g_al_tgy times the vehicle was driven after the last detection of a
o503l If the DTC is being detected currently, the time data will be “0”.
[ERASE|{ PRINT ||FFdata
SEF2251)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

= (Cont’d)
B SELF-DIAG RESULTS If a 1st trip DTC is stored in the ECM, the time data will be “[11]”.
FAILURE DETECTED TIME
IACV-AAC VLV/CIRC [
[P0505]

ERASE||PRINT ||FFdata]

SEF226U

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM records the driving conditions such as fuel system status, calculated load value, engine cool-
ant temperature, short term fuel trim, long term fuel trim, engine speed, vehicle speed and absolute
pressure sensor at the moment a malfunction is detected.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame
data. The data, stored together with the DTC data, are calied 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-63.

Only one set of freeze frame data (either 1st trip freeze frame data or freeze frame data) can be stored
in the ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There
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
1 Freeze frame data Misfire — DTC: P0O30Q0 - PO306 (0701, 0603 - 0608)
Fuel Injection System Funclion — DTC: PO171 (0115), PO172 (0114)
2 Except the above items (Includes A/T related items)
3 1st trip freeze frame data

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

Both 1st trip freeze frame data and freeze frame data (along with the DTCs} are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMIS-
SION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-49.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) code is specified in Mode 1 of SAE J1979. It indicates whether the self-
diagnostic tests for non-continuously monitored items have been completed or not.
Inspection/Maintenance (I/M) tests of the on board diagnostic (OBD) Il system may become the legal
requirements in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are
set, conducting the 1/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 ECCS used in V40 models.

EC-42
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

SRHT items

Self-diagnostic test items

Catalyst monitoring

® Three way catalyst function P0420 (0702}

EVAP system monitoring

® EVAP control system (Small leak — Negative pressure) P0440 (0705)
® EVAP control system (Small leak — Positive pressure) P1440 {0213)
® EVAP control system purge flow monitoring P1447 (0111)

Oxygen sensar monitoring

® Frant heated oxygen sensor {Respanse monitoring) P0O133 (0409)
® Front heated oxygen sensor (Rich shift monitoring) PO132 (0410)

® Front heated oxygen sensor (Lean shift monitoring) P0O131 (0411)

® Front heated oxygen sensor (Circuit) PGO130 (0303)

® Front heated oxygen sensor (High voltage) P0O134 (0412)

® Rear heated axygen sensor (Response monitoring) P0139 {0707)

® Rear heated oxygen sensor (Max. voltage monitoring} PO138 (0510)
® Rear heated oxygen sensor {Min. voltage monitoring) PO137 (0511)
® Rear heated oxygen sensor {High voltage) P0140 (0512}

Oxygen sensor heater monitoring

® Front heated oxygen sensor heater P0135 (0901)
® Rear heated oxygen sensor heater PO141 (0902)

EGR system monitoring

® EGR function {Close) P0400 (0302)
® EGR function (Open) P1402 (0514}
® EGRC-BPT valve function P0402 {(0306)

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-49). In addition, after ECCS components/system are repaired or if the battery terminals
remain disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

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

whose SRT codes are not set, “INCMP” is displayed.

=
M sSrRTSTATUS B[]
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP
I PRINT I
SEF215U

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

Selecting Mode 1 with GST {(Generic Scan Tool)

A sample of CONSULT display for SRT code is shown at left.
“INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRT is
set.

EC-43
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

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

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

*: Normal conditions refer to the following:

— Sea level

— Flat road

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

— Diagnosis is performed as quickly as possible under
normal conditions.

Under different conditions [For example: ambient air
temperature other than 20 - 30°C (68 - 86°F)], diagno-
sis may also be performed.

Patiern 1: ® The engine is started at the engine cool-
ant temperature of -10 to 35°C (14 to
95°F) (where the veltage between the ECM
terminals 1) and 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 &9 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 beiween 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 limes.

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

Pattern 4: ® Tests are performed after the engine has
been operated for at least 17 minutes.

® The accelerator pedal must be held very
steady during steady-state driving.

® |f the accelerator pedal is moved, the test
must be conducted ail over again.

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

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

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

B0 = 55 KITI/R <omeeeermeranmsamoome g
(30 - 35 MPH)

T A S

(O MPH) o5 i103: 208

SEF4145

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

*4: The driving pattern may be omitted when "PURG
FLOW P1447” is performed using the “DTC WORK
SUPPORT” mode with CONSULT.

*5: The driving pattern may be omitted when "EVAP SML
LEAK P0440” is performed using the “DTC WORK
SUPPORT” mode with CONSULT.

*6: The driving pattern may be omitted when all the follow-
ings are performed using the “DTC WORK SUPPORT”
mode with CONSULT.
® "EGR SYSTEM P0O40C0”

& “EGR SYSTEM P1402”

*7: The driving pattern may be cmitted when all the follow-
ings are performed using the “DTC WORK SUPPORT”
mode with CONSULT.
® “‘PURGE FLOW P1447"
® “EGRC-BPT/VLV P0402”

Suggested transmission gear position for
A/T models

Set the selector lever in the “D” position with
“OD” ON.

EC-45
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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.

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 vaiue being monitored.

ltems for which these data (test value and test limit) are displayed are the same as SRT code items (9

test items).

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

X: Applicabie
—: Not applicable
SRT item . .
(conguLT | Seif-diagnostic test TID cID Test limit Application
. item
display)
01H O1H Max. X
CATALYST Three way' catalyst
function 02H 81H Max. X
EVAP control
system 05H 03H Max. X
(Small leak)
EVAP SYSTEM
EVAP contral
system purge flow 06H 83H Min. X
monitoring
O08H 04H Max. X
0AH 84H Min, X
Front heated 0BH 04H Max. X
oxygen sensor
OCH 04H Max. X
02 SENSOR ODH 04H Max. X
19H 86H Min. X
Rear heated 1AH 86H Min. X
oxygen sensor 1BH o6H Max. X
1CH 06H Max. X
Front heated 29H 08H Max. X
oxygen sensor
HEATER Rear heated 2DH 0AH Max. X
oxygen sensor
heater 2EH 8AH Min. X
31H 8CH Min. X
32H 8CH Min. X
EGR function 33H 8CH Min. X
EGR SYSTEM 34H 8CH Min. X
35H 0CH Max. X
EGRC-BPT valve 36H 0CH Max. X
function 37H 8CH Min. X

EC-46
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS

—. Not applicable .
DTC*4
(CONSU L‘Fi?rseen term) CONSULT — SRT code T.I%:;tvﬁrl:i?f Isttrip DTG | Reference page 4,
GST*2
SROES:\:E;&'\#SSOSTIC FAIL POGOO 0505 o . o . -
MAF SEN/CIRCUIT P0O100 0102 — — X EC-104
ABSL PRES SEN/CIRC PO105 0803 — — X EC-113 e
AIR TEMP SEN/CIRC PO110 0401 — — X EC-121
COOLANT T SEN/CIRC PO115 0103 — — X EC-127
THRTL POS SEN/CIRC PQ120 0403 —_— — X EC-132
*COOLAN T SEN/CIRC Po125 0908 — — X EC-144
FRONT 02 SENSCR P0O130 0303 X X xX*3 EC-149 =E
FRONT 02 SENSOR PO131 0411 X X xX*3 EC-155
FRONT C2 SENSCR PO132 0410 X X X3 EC-161 AT
FRONT G2 SENSCR P0133 0409 X X X3 EC-167
FRONT 02 SENSOR PO134 0412 X X X3 EC-175
FR 02 SEN HEATER PO135 0901 X X X3 EC-180 [FA
REAR 02 SENSOR P0137 0511 X X X3 EC-184
REAR Q2 SENSOR P0O138 0510 X X X3 EC-191 X
REAR 02 SENSOR F0139 0707 X X X*3 EC-198
REAR 02 SENSCQR P0140 0512 X X X3 EC-204 .
RR O2 SEN HEATER PO141 0902 X X X*3 EC-209 B
FUEL SYS DIAG-LEAN PO171 0115 — — X EC-213
FUEL SYS DIAG-RICH PO172 0114 — — X EC-219 S
FUEL TEMP SEN/CIRC P0180 0402 — — X EC-225
MULTI CYL MISFIRE PO300 0701 — — X EC-229 RIS
CYL 1 MISFIRE PO3CH 0608 — — X EC-229
CYL 2 MISFIRE P0302 0607 — — X EC-229 B
CYL 3 MISFIRE P0303 0606 — — X EC-229
CYL 4 MISFIRE P0O304 0605 — e X EC-229
CYL 5 MISFIRE P0305 0604 — — X EC-229 &
CYL 6 MISFIRE P0O306 0603 — — X EC-229
KNQCK SEN/CIRCUIT P0325 0304 — — X EC-234 EL
CPS/GIRCUIT (OBD) P0335 0802 — — X EC-238
CAM POS SEN/CIR P0340 0101 — — X EC-243 y
EGR SYSTEM P0400 0302 X X X3 EC-249 DX
EGRC-BPT VALVE PO402 0306 X X X3 EC-257
TW CATALYST SYSTEM P0O420 0702 X X X'3 EC-262
EVAP SMALL LEAK P0440 0705 X X X3 EC-267
PURG VOLUME CONT/YV P0443 1008 — — X EC-276
VENT CONTROL VALVE Po448 0903 — — X EC-282
EVAPO 3YS PRES SEN PG450 0704 — — X EC-287
*1: In Diagnostic Test Mode Il (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.
207
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
DTC*4
( CONSULITtesrcr:llien terms) CONSULT ECMT SRT code T_er:;tvﬁl;‘i?/ 1st trip DTC Reference page
GST*2

VEH SPEED SEN/CIRC P0500 0104 — — X EC-293
IACV/AAC VLV/CIRC P0505 0205 — — X EC-297
CLOSED TP SW/CIRC P0510 0203 — — X EC-303
A/T COMM LINE PO600 — — — — EC-308
ECM PO605 0301 — — X EC-311
INHIBITOR SW/CIRC PO705- Hod — — X AT-81

ATF TEMP SEN/CIRC PO710 1208 o — X AT-85

VEH SPD SEN/CIR AT PQ720 1102 e — X AT-89

ENGINE SPEED SIG PQO725 1207 — — X AT-93

A/T 18T GR FNCTN PQ731 1103 — — X AT-96

AT 2ND GR FNCTN P0732 1104 — — X AT-102
A/T 3AD GR FNCTN PO733 1105 — — X AT-107
AT 4TH GR FNCTN P0O734 1106 — —_ X AT-112
TCC SOLENQID/CIRC PO740 1204 e — X AT-120
AT TCC S/V FNCTN PO744 1107 — — X AT-124
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
MAP/BAR SW SOL/CIR F1105 1302 — — X EC-313
CLOSED LOOP Pit148 0307 — — X EC-321
IGN SIGNAL-PRIMARY P1320 0201 — — X EC-323
CPS/CIRC (OBD} COG P1336 0905 — — X EC-329
EGRC SOLENQID/YV P1400 1005 — — X EC-334
EGR TEMP SEN/CIRC P1401 0305 — —_ X EC-338
EGR SYSTEM P1402 0514 X X X3 EC-344
EVAP SMALL LEAK P1440 0213 X X X3 EC-351
PURG VOLUME CONT/V P1444 0214 — — X EC-361
VENT CONTROL VALVE P1446 0215 — — X EC-368
EVAP PURG FLOW/MON P1447 o111 X X X*3 EC-373
VENT CONTROL VALVE P1448 0309 — —_ X EC-380
VC/V BYPASS/ P1450 0801 —_ — X EC-385
VC CUT/V BYPASS/V P14591 0311 — — X EC-390
PURG CONT/N SN P1492 0807 — — X EC-395
PURG CONT/V & B/V P14a3 0312 — — X EC-400
A/T DIAG COMM LINE P1605 0804 — — X EC-407
TP SEN/CIRC AT P1705 1206 — — X AT-143
P-N POS SW/CIRCUIT P1706 1003 — — X EC-410
O/R CLTCH 30L/CIRC P1760 1203 — — X AT-150

*1: In Diagnosiic Test Made Il {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 DTG No. is the same as DTC No.

EC-48
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION
How to erase DTC (With CONSULT)

Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip steps 2 through

4.
1. If the ignition switch stays “ON” after repair work, be sure to tumn ignition switch “OFF” once. Wait at
least 5 seconds and then turn it “ON” (engine stopped) again. &
2. Turn CONSULT “ON” and touch “A/T”. .
3. Touch “SELF-DIAG RESULTS".
4. Touch “ERASE". [The DTC in the TCM (Transmission control module) will be erased.] Then touch LC
“BACK” twice.
5. Touch “ENGINE”.
6. Touch “SELF-DIAG RESULTS".
7. Touch “ERASE”. {The DTC in the ECM wili be erased.)
e |f DTCs are displayed for both ECM and TCM (Transmission control module}, they need to be erased
individualiy from the ECM and TCM (Transmission control module). FE
How to erase DTC (With CONSULT)
1. If the ignition switch stays “ON" after repair werk, be sure to turn ignition switch “OFF" once. Wait at least 5 seconds AT
and then turn it “ON" (engine stopped) again.
[f  SELECT SYSTEM [ [l seecTomamone [ B SELF-DIAG RESULTSE [ ] -
ENGINE | SELF-DIAG RESULTS | FAILURE DETECTED -
AT ) | DATA MONITOR SHIFT SOLENOID/V A A

| ECU PART NUMBER

| m
| ERASE || PRINT |

. Turn CONSULT "GN", and touch 3.  Touch "SELF-DIAG RESULTS" 4. Touch “ERASE”. {Tha DTG in the 8T
" ] TCM will be erased.)

AT,
Touch Teuch ’_’ S
F_! "BACK”. Q | wgack, < RS

| |

| - | |

[ [ [:> | DTG WORK SUPPORT | |::>
| | |

| | |

| | |

2

[lm  SELECT SYSTEM ] [l seectomemons [ B SELF-DIAG RESULTSH | BT
| ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME

| AT i | [ SELF-DIAG RESULTS ] SFT SOL A/CIRC o &

) [PO750]
| |:> | DATA MONITOR | |:>

| ] | ACTIVE TEST | EL
| | | DTC CONFIRMATION | m

] | [ ECM PART NUMBER | | ERASE || PRINT || FFdata | 1%
5. Touch "ENGINE”. 6. Touch “SELF-DIAG RESULTS". 7. Touch “ERASE". (The DTC in the

ECM will be erased.)

SATIC4

The emission-related diagnostic information can be erased by selecting “ERASE” in the "SELF-DIAG
RESULTS” mode with CONSULT.

&) How to erase DTC (With GST)

Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.

1. 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.
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3.

Emission-related Diagnostic Information
(Cont’d)
Perform “SELF-DIAGNQOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE
DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the

diagnosis only to erase the DTC.)
Select Mode 4 with GST (Generic Scan Tool).

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

oo,) 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”, “Self-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 ECG-52.)

The emission-related diagnostic information can be erased by changing the diagnostic test mode from
Diagnostic Test Mode !l to Mode | by turning the mode selector on the ECM (Refer to EC-52.).

Note:

NOGORWD e

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

ActuaE 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.

Malfunction Indicator Lamp (MIL)

\ ‘ / 1. The malfunction indicator lamp will light up whe_n the igni-

tion switch is turned ON without the engine running. This is
\ SERVICE a bulb check.
ENGINE ™— e |f the malfunction indicator lamp does not light up, refer to
EL section ("WARNING LAMPS AND CHIME”} or see
/ SOON_ S EC-450.
/ \ 2. When the engine is staried, the malfunction indicator lamp
‘ should go off.
If the lamp remains on, the on board diagnostic system has
SATIEH detected an engine system maifunction.

EC-50
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Maifunction Indicator Lamp (MIL) (Cont’d)

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

Diagnostic Test Mode |

1. BULB CHECK : Thi:; function checks the MIL bulb for damage (blown, open circuit, A
etc.). e
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 e
WARNING in two consecutive driving cycles (two trip detection logic), the MIL will
light up to inform the driver that a malfunction has been detected. .
The following malfunctions will fight up or blink the MIL in the 1st trip. LG
e “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. FE
RESULTS

4. FRONT HEATED OXY- : This function allows the fuel mixture condition (lean or rich), monitored
GEN SENSOR MONI- by front heated oxygen sensor, to be read. o
TOR

MIL flashing without DTC

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

(Refer to EC-52.) R,

(it

- Diagnostic Diagnostic
Congition Test Mode | Test Mode || BR
Engine
stopped SELF-DIAG- "
BULE CHECK NOSTIC =
Ignition @ RESULTS
switch in .
“ON” position Engine b
@ running MALFUNCTION FRONT HEATED
WARNING OXYGEN SEN-
o sor MonIToR BT
&
L
153
211
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Turn igniticn switch “ON". (Do not start engine.)

Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

y

Mode | — MALFUNCTION INDICATOR LAMP NG> Check MIL circuit. (See EC-450.) NG-; Repair harness or connectors.
CHECK. Refer to EC-54.

MIL should come on. OK

OK
h 4
Check whether ECM test mode No | Repair or replace ECM test mode
Yes selector can be turned counterclock- » selector.

wise.

h 4

N

Coolant \/'

G o @&

Start engine.

h 4

Mode | — MALFUNCTION WARN-
ING. Refer to EC-54.

Disconnect harness connectors (E17) and . Then
connect (3 and (&) terminals with a suitable jumper wire.

NG | check MiL circuit. (See EC-450.)

Connect terminals = DISCONNECT  zay
@ and @ with a AN Eﬁj] @\
suitable harness. _— g

MIL shouid go off.

OK
h 4

Wait at least 2 seconds.

NG

» FAepair harness or conneclors.

CK

¥

Check ECM fail-safe. (See EC-82).

oK

A4

Connect and (T35

harness connectors.

F Y

Remove jumper wire and reconnect harness connectors

GED and @D .

EC-52
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Malfunction Indicator Lamp (MIL) (Cont’d)

'? &
MODE Il — SELF-DIAGNOSTIC RESULTS. Refer Ce @ Mode il — HEATED OXYGEN SEN- Ri&
to next page. | @ D . SOR MONITOR. Refer to b
) , EC-55.
Immediately start engine.
EH

To erase stored codes, disconnect harness connectors

(1D and . Then connect terminals 3 and ® witha |

A suitable jumper wire.
== B The following emission-related diagnostic information is

; @ cleared when the ECM memory is erased.
& . Diagnostic trouble codes

AN

)
Caoclant

. 1st trip diagnostic trouble codes
. Freeze frame data

~NO AW =

Connect terminals T e A . 1st trip freeze frame data
@) and (® with a T_s_ Eﬁ} @w . System readiness test (SRT) codes .
suitable harness. Test values AT
. Others
[

¥

Wait at least 2 seconds.

A4

Remove jumper wire and reconnect harness connectors

Cohnect (E17) and (35) @ and . ER

harness connactors.

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

e When the ignition switch is turned off during
diagnosis, power to the ECM will drop off after 15
approx. 5 seconds. The diagnosis mode will auto-
matically return to On board Diagnostic Test Mode I.

But stored codes will remain in memory unless the
erasing procedure has been performed.
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Malfunction Indicator 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 AND CHIME"} or see EC-450.

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

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

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

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

Exarmple: Diagnostic trouble code No. 0102 and No. 0403

06 0.3 06 0.3

ON u —
OFF ‘
f 5
09 ' 03 2.1 08 0.9 2.1
—_————— Unit: second
i i Diagnostic trouble code Nao. 0403
Diagnostic trouble code No. $102 1ag u e No SEF298Q

I Example: Diagnostic trouble code No. 1003

- A,

2.

Diagnostic trouble code No. 1003 Unit; secand
SEF162PA

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

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

EC-54
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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 o Diagnostic Test Mode I. (Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES”.)

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

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

DIAGNOSTIC TEST MODE Il — FRONT HEATED OXYGEN SENSOR MONITOR

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

Fuel mixture condition in the exhaust Air fuel ratio feedback control

MALFUNCTION INDICATOR LAMP -
gas condition

ON Lean

OFF Rich
*Remains ON or OFF Any condition Open loop system

Closed loop system

*: Maintains conditions just before switching to open loop.

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

Next run engine at about 2,000 rpm for abouti 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.

e When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data
are stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection
Logic” on EC-40.

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

e The DTC and the freeze frame data will be stored until the vehicle is driven 40 times (driving pattern
A} without the same malfunction recurring (except for Misfire and Fuel Injection System). For Misfire
and Fuel Injection System, the DTC and freeze frame data will be stored until the venhicle is driven 80
times (driving pattern C) without the same malfunction recurring. The “TIME” in “SELF-DIAGNOS-
TIC RESULTS” mode of CONSULT will count the number of times the vehicle is driven.

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

SUMMARY CHART

ltems Fuel Injection System Misfire Cther
MIL (goes off} 3 {pattern B) 3 (pattern B) 3 (pattern B)

;‘;’gégreeze Frame Data (no 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 *, %2 “1, *0 1 (pattern B)
(clear)
Details about patterns “B” and “C” for “Fuel Injection System” and “Misfire” are on EC-57.
Petails gabout patterns “A” and “B” for “ Other” are on EC-59.

*1: Clear timing is at the moment OK is detected.
*2: Clear timing is when the same malfunction is delected in the 2nd trip.

EC-55
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OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies with B and C patterns.

<Driving Pattern>

A ¥ i
= goes off. : "
= I
v i o : i
B = i ] T L : : i i x P i
Counter iI 1 ' I ¥ i i i i P i
S A N U N S (v O N N A Y
a freeze i | i NO DISPLAY i | I o o i i i ¥ VM ’
£ frame i | o 1R ii i i o i i Pl F
O Data i F I R S A A ¥ ' ! b : VaE
2 i |DIsPLAY "¢ 1 ., i : | Pt
st trip i ' i i K H i
£ Istlip ; | CLEAR i/ | .
. o Freeze He
] Frame ! :
o Data .
s i - :
= 1st trip i i i
= DIC & i b
® N Sl
Ec i B
“ Counter | 3 (N A
o P r—— |
AR
v TN R

NG

Detection NG

Detection

NG
Detection

oK
Detection

Vehicie
speed

— This driving patlern
satisfies with C but not B.

This driving pattern
salisfies with B but not C.

MIL

lights up.
MiL

SEF3825

*1:

*2:

*3:

*4:

When the same malfunction is detected in two con-
secutive trips, MIL will light up.

MIL will go off after vehicle is driven 3 times {pattern B)
without any malfunctions.

When the same malfunction is detected in two con-
secutive trips, the DTC and the freeze frame data will
be stored in ECM.

The DTC and the freeze frame data will not be dis-
played any longer after vehicle is driven 80 times (pat-
tern C) without the same malfunction.

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

EC-56

*5:

*6:

e

*8:

When a malfunction is detected for the first time, the
1st irip DTC and the 1st trip freeze frame data will be
stored in ECM,

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

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

1st trip DTC will be cleared when vehicle is driven
once (paitern C) without the same malfunction after
DTC is stored in ECM.
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OBD System Operation Chart (Cont’d)

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

<Driving pattern B>

Driving pattern B means the vehicle operation as follows;

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

e The B counter will be cleared when the malfunction is detected once regardless of the driving pat- 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") Bl

<Driving pattern C>

@

Driving pattern C means the vehicle operation as follows: LE
(1) The following conditions should be satisfied at the same time; v
Engine speed: (Engine speed in the freeze frame data) £375 rpm
Calculated load value: (Calculated load vaiue in the freeze frame data) x (1x0.1) [%]
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 g
or equal to 70°C (158°F).
Example:
if the stored freeze frame data is as follows: AT
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)

To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more 4
than =2 70°C (158°F)

The C counter will be cleared when the malfunction is detected regardless of (1).

®

e The C counter will be counted up when (1) is satisfied without the same malfunction. R,

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. BRE

§T
A8
BT
1A
E
o)
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RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS EXCEPT

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
FOR “MISFIRE <EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM”
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SEF393S

st 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 malfunction is detected in the 2nd trip,

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

EC-58

secutive trips, the DTC and the freeze frame data will
played any longer after vehicle is driven 40 times {pat-
tern A) without the same malfunction.

be stored in ECM.
(The DTC and the freeze frame data siill remain in

The DTC and the freeze frame data will not be dis-
ECM.)

secutive trips, MIL will light up.
*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-

4



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

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

<Driving pattern A> &l
iy
£ngine |
coolant °C °R)
temperature 0
{1} Engine coglant temperature should go over 70°C {158°F). R
70 (158)
=
40 (104) LG
20 (68)
{2) Engine coofant ternperature should change more than 20°C
S ; .
! i P {68°F) after starting engine.
IGN ON IGN OFF
! '
Engine |r j . - FE
speed i [’)/—(3) Ighition switch shouwid be changed from “ON" to "OFF" i
rpm | {
: ! (4) Engine speed should go over 400 rpm. r\T
A
! {
400 | —— -
0 T J =5
P
AEC574
R

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. B

<Driving pattern B>

Driving pattern B means the vehicle operation as follows: -
&

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

e The B counter will be cleared when the malfunction is detected once regardless of the driving pat-
tern. =

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

o The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART”).
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Data link connector
T (DLC) for CONSULT

N

SEF426R

NISSAN

CONSULT

-1

uf
START

| SUBMODE

SBR455D

IEI SELECT,SYSTEM

ENGINE

I
I
I
I
I
I

1
y
|
|
-

FBI5K

[l sELECT DIAG MODE

[+]

| woRK suPPORT

[ SELF-DIAG RESULTS

|£ATA MONITOR

[ acTive TEsT

| DTC CONFIRMATION

[ FUNCTION TEST

|
1
|
|
|
|
L

EF216U

[l seLecT biag MoDE

&

lecm paRT NUMBER

|
|
|
|
|

i
I
I
I

|

SEF374Q

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.
2. Connect “CONSULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the

fuse box cover.)

3. Turn on ignition switch.

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 UEOBD98
program card. Screen differs in accordance with the pro-

gram card used.

EC-60
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CONSULT (Cont'd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC DTC @l
RESULTS*1 CONFIRMATION
Item YoRK DATA | ACTIVE | FunC- bTC

SUP- FREEZE TION .
PORT ERAME MONITOR | TEST TEST S-;F-:-Ls v;gﬁl( il

DATA*2 PORT

Camshaft position sensor X

Mass air low sensor

Engine coolant tempetature sensor
Front heated oxygen sensor

Rear heated oxygen sensor
Vehicle speed sensor

Throttle position senscr X
Tank fuel temperature sensar

EVAP control system pressure sen-
sor

Absolute pressure sensor

EGR temperature sensor

Intake air temperature sensor
Crankshaft position sensor (OBD)

ElA

X

=
>
x
=

INPUT

b
PAXIN| X x| X x> =
=

HyxIX [ Xix| > |xIxI=ix]x]x]xx

Knock sensor
Ignition switch (start signal) X X
Closed throttle position switch X

Closed throttle position switch
(throttle position sensor signal)

Air conditioner switch
Park/Neutral position switch X
Power steering oil pressure switch
Air conditioner pressure swiich

Baltery voltage
Injectors

ECCS COMPONENT PARTS
XX [px]Ix] x

<

[

X
Power transistor {Ignition timing} {Ignition
signal)
IACV-AAC valve X X

EVAP canister purge volume con- X
trol valve

Air conditioner relay
ouTPyT | Fuel pump relay X
EGRC-solenoid valve

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

EVAP canister vent control valve
Vacuum cut valve bypass valve
MAP/BARO switch solenoid valve
Calculated load value X

=
=
>
38
0]

X X3

HRAEXR || XXX X

REX 22 2 | | XX Ixix] > [x
>

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

frame data mode only if a 1st trip DTC or DTC is detected. For details, refer ¢ EC-42.
*3: If this function test mode is not available, use the “ACTIVE TEST” mode.
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FUNCTION

CONSULT (Cont'd)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

Self-diagnestic 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/Qutput data in the ECM can be read.

Active test

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

DTC confirmation

The status of system monitoring tesis 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  The following emission-related diagnostic information is cleared when the ECM memory is erasad.

. Diagnostic trouble codes

. Freeze frame data
. 1st trip freeze frame data

. Test values
. Others

oM bswNo—

WORK SUPPORT MODE

. 1st trip diagnostic trouble codes

. System readiness test {SRT) codes

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TG THE SPECIFIED VALUE BY ROTATING THE
SENSOR BODY UNDER THE FCLLOWING CONDITIONS.
® |[GN SW “ON”

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttte position
sensor initial position

IACV-AAC VALVE ADJ

SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER
THE FOLLOWING CONDITIONS.

® ENGINE WARMED UP

® NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

® FUEL PUMP WILL STOP BY TOUCHING “START” DUR-

ING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure from
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 FOL-

LOWING CONDITIONS.

® |GN SW "ON”

® ENGINE NOT RUNNING

& AMBIENT TEMPERATURE 1S ABOVE 0°C (32°F).

® NO VACUUM AND NC HIGH PRESSURE IN EVAP SYS-
TEM

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

® WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM
CLOSE”

When detecting EVAP vapor leak
peint of EVAP system
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

SELF-DIAGNOSTIC MODE
DTC and 1st trip DTC

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

EC-2.).

Freeze frame data and 1st trip freeze frame data

Freeze frame data
item™

Description

DIAG TROUBLE

CODE ® ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to
[PXXXX] Alphabetical & P No. Index for DTC" {(EC-2).]
® “Fuel injection system status™ at the moment a malfunction is detected is displayed.
® One mode in the following is displayed.
FUEL SYS “MODE 2”: Open loop due fo detected system malfunction
*MODE 3”: Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 4”: Closed loop - using oxygen sensor{s) as feedback for fuel control
“MODE 5”: Open loop - has not yet satisfied condition to go to closed loop
CAL/LD VALUE [%] |® The calculated load value at the moment a malfunction is detected is displayed.
COOLANT TEMP
°C] or [°F] @ The engine coolant temperature at the moment a malfunction is detected is displayed.
® “Short-term fuel trim”” at the moment a malfunction is detected is displayed.
S-FUEL TRIM [%] ® The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base

fuel schedule.

® “Long-term fuel trim” at the moment a malfunction is detected is displayed.
L-FUEL TRIM [%] ® The long-term fuel trim indicates much more gradual feedback compensation to the base fuel
schedule than short-term fuel trim.
ENGINE SPEED
[rpm] #® The engine speed at the mement a malfunction is detected is displayed.
VHCL SP
or [(r:npt?] EED [km/h] ® The vehicle speed at the moment a malfunction is detected is displayed.
ABSOL PRESS
[kPa] or [kg/cm?] or |® The absolute pressure at the moment a malfunction is detected is displayed.

[psi]

*: The items are the same as those of 1st trip freeze frame data.

EC-63
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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 ® |ndicates the engine speed computed

(REF) [rpm]

from the REF signal (180° signal) of
the camshaft position sensor.

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 temparature
{(determined by the signal voltage of
the engine coolant temperature sen-
sor) is displayed.

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

FR &2 SEN [V]

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

RR O2 SEN [V]

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

FR 02 MNTR
[RICH/LEAN]

O 100 O O

o OO O OO0

® Display of front heated oxygen sensor
signal during air-fuel ratio feedback
control:
RICH ... means the mixture became
“rich”, and control is being affected
toward a leaner mixture.
LEAN ... means the mixture became
“lean”, and control is being affected
toward a rich mixture.

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

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

RR G2 MNTR
[RICH/LEAN]

#® Display of rear heated oxygen sensor
signatf:
RICH ... means the amount of oxygen
after three way catalyst is relatively
small.
LEAN ... means the amount of oxygen
after three way catalyst is reiatively
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 dis-
played.

BATTERY VOLT [V]

® The power supply voltage of ECM is
displayed.

THRTL PGS SEN
fv]

OO0 O

® The throtile positicn sensaor signal voli-
age is displayed.

TANK F/TMP SE
[°C] or [°F]

¢ The fuel temperature judged irom the
tank fuel temperature sensor signal
voltage is displayed.

EGR TEMP SEN [V]

® The signal voltage of the EGR tem-
perature sensor is displayed.

INT/A TEMP SE [°C]
or [°F]

® The intake air temperature determined

by the signal voltage of the intake air
temperature sensor is indicaled.

START SIGNAL

® Indicates [ON/OFF] condition from the

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

O O000O0I0O00o0, O

[ON/CFF] O starter signal. played regardless of the starter signat.
CLSD THL/P SW O ¢ Indicates [ON/OFF] condition from the
[ON/OFF] throttle position sensor signal.
AIR COND SIG #® ndicates [ON/OFF] condition of the air
[ON/CFF] O conditioner switch as determined by
the air conditioner signal.
P/N PCOSI SW O ® Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.
NOTE:

Any monitored itern that does not match the vehicle being diagnosed is deleted from the display automatically.
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CONSULT (Contd)

Monitored item

ECM

[Unit] input s?ﬂggll s Description Remarks
signals 9 @l

PW/ST SIGNAL [ON/OFF] condition of the power steer-

[ON/OFF] ing oit pressure switch determined by
ihe power steering oil pressure signal P
is indicated. i

IGNITION SW O Indicates {ON/OFF] condition from

[ON/OFF] ignition switch. )

A/C PRESS SW Indicates [ON/OFF] condition of the air El

[ON/OFF] conditioner pressure switch.

INJ PULSE [msec] Indicates the actual fuel injection pulse ; ® When the engine is stopped, a cerain .

O width compensated by ECM according computed value is indicated. LG
to the input signals.

B/FUEL SCHDL “Base fuel schedule” indicates the fuel

[msec] O injection pulse width programmed into
ECM, prior to any learned on board
carrection.

IGN TIMING [BTDC] O Indicates the ignition timing computed | ® When the engine is stopped, a certain EE
by ECM according to the input signals. value is indicated.

IACV-AACHV %] Indicates the idle air control valve

O (AAC valve} control value computed Py
by ECM according to the input signals. o

PURG VOL C/V Indicates the EVAP canister purge vol-

[step] ume control valve computed by the A,
ECM according to the input signals. o
The opening becomes larger as the
value increases.

AJF ALPHA {%] The mean value of the air-fuel ratio & When the engine is stopped, a certain RA
feedback correction factor per cycle is value is indicated.
indicated. ® This data also includes the data for

the air-fuel ratic learning control. BR

EVAP 5YS PRES O The signal voltage of EVAP control

V] system pressure sensor is displayed.

AlR COND RLY The air conditioner relay control condi- ST

[ON/OFF] tion (determined by ECM according to
the input signal) is indicated.

FUEL PUMP RLY Indicates the fuel pump relay controi =]

[ON/OFF] condition determined by ECM accord- :
ing to the input signals.

COOLING FAN Indicates the control condition of the BT

[HI/LOW/OFF) cooling fan (determined by ECM =
according to the input signal).

HI ... High speed operation
LOW ... Low speed operation 8
OFF ... Stop

EGRC SOL/V The control condition of the EGRC-

[ON/OFF] solencid valve (determined by ECM EL
according to the input signal) is indi- -
cated.

ON ... EGR is operational
OFF ... EGR operation is cut-off [w)e

VENT CONT/V The contral condition of the EVAP can-

[ON/QFF} ister vent control valve (determined by
ECM according to the input signal) is
indicated.

ON ... Closed
OFF ... Open

FR O2 HEATER Indicates [ON/CFF] condition of front

[ON/OFF] heated oxygen sensor heater deter-
mined by ECM according to the input
signals.
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CONSULT (Contd)

Monitored item
[Unit}

ECM
input
signals

Main
signals

Description

Remarks

RR 02 HEATER
[ON/OFF]

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

VC/V BYPASS/V
[ON/OFF]

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

ON ... Open

OFF ... Closed

PURG CONT S/V
[ON/OFF]

The control condition of the EVAP can-
ister purge control solenoid valve
{computed 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 foad value” indicates the
value of the current airflow divided by
peak airflow.

ABSOL TH-P/S [%]

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

MASS AIRFLOW
lgm/s]

Indicates the mass airflow computed
by ECM according te the signal volt-
age of the mass airflow sensor.

MAPF/BARO SW/V
[MAP/BARO]

The control condition of the MAP/
BARCO switch solenoid valve (deter-
mined by ECM according to the input
signal} is indicated.

MAP ... Intake manifold absolute pres-
sure

BAROQO ... Barometric pressure

ABSOL PRES/SE
(V]

The signat voltage of the absolute
pressure sensor is displayed.

VOLTAGE Voltage measured by the voltage
[Vl prabe.
PULSE Pulse width, frequency or duty cycle ® Only “#” is dispiayed if item is unable

[msec) or [Hz] or [%]

measured by the pulse probe.

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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CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
- — 7
#® Engine: Return to the original 4l
FUEL INJECTION trouble condition If trouble symptom disappears, see : Eﬁéﬁﬁzcﬁgiconnector
® Change the amount of fuel injection | CHECK ITEM. ® Front hjeated -
using CONSULT. Y8 »
@® Engine: After warming up, idle the [,
IACV-AACN engine. Engine speed changes according to ® Harness and connector
OPENING ® Change the IACV-AAC valve open- | the opening percant. ® |ACV-AAC valve
ing parcent using CONSULT. g
® Engine: Return to the original P s
ENG COOLANT trouble condition It trouble symptom disappears, see Harness and connector
: ® Engine coolant temperature sensor
TEMP ® Change the engine coolant tem- CHECK ITEM. ® Fuol iniectors
perature using CONSULT. ; ey
s
® Engine: Return to the original h
trouble condition .
IGNITION TIMING | ® Timing light: Set 1 frouble symptom disappears, S6e | g adjust initial ignition timing
® Retard the ignition timing using :
CONSULT.
® Engine: After warming up, idle the ® Harness and connector
angine. ® Compression N
® A/C switch “OFF” . . ® |njectors F'=
POWER BALANCE | o Shift lever “N” Engine runs rough or dies. ® Power transistor
® Cut off each injector signal one at ® Spark plugs
a time using CONSULT. ® [gnition coils .
® |gniticn switch: ON ° AT
COOLING FAN ® Turn the cooling fan "ON” and Cooling fan moves and stops. * ggror?iisgsfgsdm%c;g:ector
“OFF” using CONSULT.
® |[gnition switch: ON (Engine =
stopped) . e
FUEL PUMP g Fuel pump relay makes the operating | ® Harness and connector
® Turn the fuel pump relay “ON" and
RELAY “OFF” using CONSULT and listen | $2UNd- ® Fuel pump relay
to operating sound. 94,
® Ignition switch: ON B
EGRC SOLENCID |® Turn solenoid valve “ON” and Sclenoid valve makes an operating ® Harness and connector
VALVE "OFF” with the CONSULT and fis- | sound. ® Solenoid valve
ten to operating sound. ER
SELF-LEARNING | ® In this lest, the coefficient of self-learning control mixture ratio retums to the original coefficient by touching
CONT “CLEAR" on the screen.
® Engine: After warming up, run &7
engine at 1,500 rpm. . . ® Harness and connector =
gg‘;ﬁ/\VOL ® Change the EVAP canister purge Egg;neeﬁﬁ]eegtghanges according 1o | ¢ Eyap canister purge volume con-
volume control valve cpening per- P 9 step. trol valve
cent using CONSULT. 95
.Tl@
-SDENK FITEMP ® Change the tank fuel temperature using CONSULT.
® Jgnition switch: ON {Engine
stopped) Solencid valve makes an operating ® Harness and connector 2T
VENT CONTROL/Y | ® Turn solenoid valve “ON” and sound ® Solenoid valve
“OFF” with the CONSULT and lis- :
ten to operating sound. )
® (gnition switch: ON (Engine (&
stopped) . .
VGV BYPASS/Y ® Tum solenoid valve "ON” and Solenoid valve makes an operating ® Harness and connector
“OFF" with the CONSULT and fis- | °UNd- ® Solenoid valve )
ten to operating sound. GL
® [gnition switch: ON
(Engine stopped)
® Turn the MAP/BARO switch sole- | MAP/BARO switch solenoid valve ® Harness and connector So
MAR/BARO SWIV noid valve between “MAP” and makes an operaling sound. ® MAP/BARC swilch solenoid valve 1A
“BARO” using CONSULT and lis-
ten for operating sound.
I ; EVAP canister purge control solenoid
. ES?A'}%R&J\?A%”%”;S?; rz'%?oe"ég'ﬁ_ valve makes an operating sound. ® Harness and connector
: iSler purg Check vacuum signal for EVAP canis- | ® EVAP canister purge control sole-
PURG CONT G/v irol sofencid valve “ON” and ;
“OFF” using CONSULT and listen ter purge control valve. noid valve
tor o erat'ng sound VG ON ... Vacuum exists. #® Vacuum hose
peraling sound. VC OFF ... Vacuum does not exist.
227
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CONSULT (Cont’d)

DTC CONFIRMATION MODE
SRT STATUS mode

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

DTC WORK SUPPORT mode

TEST MODE TEST ITEM CONDITION REFERENCE PAGE
PURGE FLOW P1447 EC-373
VC CUT/N BP/V P1491 EC-390
EVAPORATIVE PURG CN/V & S/V P1493 EG-400
SYSTEM PURG VOL CN/V P1444 EC-361
EVAP SML LEAK P0440 EC-267
EVAP SML LEAK P1440 EC-351
FR 02 SENSOR P0131 EC-155
FR 02 SENSOR |02 SENSOR Pe132 Refer to corresponding trouble diag- EC-161
FR O2 SENSOR P0133 nosis for DTC. EC-167
FR 02 SENSOR P0130 EC-149
RR 02 SENSOR P0137 EC-184
RR 02 SENSOR RR 02 SENSOR P0138 EC-19H1
RR 02 SENSCR P0138 EC-198
EGR SYSTEM P0400 EC-249
EGR SYSTEM EGRC-BPT/VLY PO402 EC-257
EGR SYSTEM P1402 EC-344

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
@ Ignition switch: ON
SELF-DIAG (Engine stopped) I~
RESULTS ® Displays the results of on board Objective system
diagnostic system.
® lonit -
I(g:“ic:; SSV::ChédC;N #® Harness and connector
g pp L Throttle valve: OFF @ Throtile position sensor (Closed
® Throttle position sensor circuit is | oppened throttle position)
CLOSED ;S;egovsgzr};::m(t‘!ﬁjf; !:_%];? ® Throttle position sensor {Closed
THROTTLE POSI o V- L throttle position) adjustment
TICN” is the test item name for ® Throttle linkage
i i ich idle i Throttle valve:
the vehicles in which Id!e. 'S losed ON ® Verify operation in DATA MONI-
selected by throttle position sen- | close
TOR mode.
sor.)
® Harness and connector
® |gnition switch: ON Range (Throttle ® Throttle position sensor
. e it i -
THROTTLE POSI (Engine sto;?ped) o vaive fully More than Throttle position sensor adjust
SEN CKT ® Throttle position sensor circuit is | opened — 3.0V ment
tested when throttle is opened | Throtile valve ' ® Throttle linkage
and closed fully. fully closed) ® Verify operation in DATA MON}-
TOR mode.
® Igniti itch: .
Ignmfm switch: ON Out of N/P posi- ® Harness and connector
{Engine stopped) . OFF o )
PARK/NEUT PQSI g S . ... |tions ® [nhibitor switch
@ Inhibitor position swilch circuit is , _ .
SW CKT . . ® Linkage or Inhibitor switch
tested when shift lever is - .
In N/P positions | ON adjustment

manipulated.

EC-68
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CONSULT (Contd)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® Igniii itch:
lgmilpn switch: ON ® Harness and connector
(Engine stopped) ® Fuel pum
FUEL PUMP ® Fuel pump circuit is tested by There is pressure pulsation ® Fuel pump rela
CIRCUIT checking the pulsation in fuel on the fuel feed hose. pump y

pressure when fuel tube is
pinched.

® Fuel filker clogging
® Fuel level

&
e

&

EGRC 30UV CIR-
cuir

® |gnition switch: ON
{Engine stopped)

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

The solenoid valve makes an
operating sound every 3 sec-
onds.

® Harness and connector
® EGRC-solenoid valve

£

COOLING FAN
CIRCUIT

® |gnition 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

START SIGNAL
CIRCUIT

® Ignition switch: ON — START

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

Start signal: OFF — ON

® Harness and connector
@ [gnition switch

PW/ST SIGNAL
CIRCUIT

® |gnition switch: ON
(Engine running)

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

Locked position | ON

Neutral position | OFF

® Harness and connector

® Power steering oil pressure
switch

® Power steering oil pump

VEHICLE SPEED
SEN CKT

® Vehicle speed sensor circuit is
tested when vehicle is running
at a speed of 10 km/h (6 MPH)
or higher.

Vehicle speed sensor input
signal is greater than 4 km/h
(2 MPHj}.

® Harness and connector
® Vehicle speed sensor
® Speedometer

IGN TIMING ADJ

® Afler warming up, idle the
engine.

® [gnition Eming is checked by
reading ignition timing with a
timing light and checking
whether it agrees with specifica-
tions.

The timing light indicates the
same value on the screen.

& Adjust ignition timing {by mov-
ing camshaft position sensor or
distributor)

® Czmshafl position sensor drive
mechanism

MIXTURE RATIO
TEST

@ Air-fuel ratio feedback circuit
{injection system, ignition
system, vacuum system, etc.) 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, fuel
pressure regqulator, harness or
connector)

® |GNITION 3YS (Spark plug,
power transistor, ignition coil,
harness or connector)

® VACUUM SYS (Intake air leaks)

® Front heated oxygen sensor cir-
cuit

® Front heated oxygen sensor
operation

® Fue! pressure high or low

® Mass air flow sensor

* If this function test mode is not available, use the “ACTIVE TEST” mode.
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CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

IACV-AAC/Y
SYSTEM

& After warming up, idle the
engine.

® |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 valve opening
is at 80% and 20%.

*® Hamness and connector

® |ACV-AAC valve

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

# [AS (Idle adjusting screw)
adjustment

POWER BALANCE

® After warming up, idie the
engine.

® Injector operation of each cylin-
der is stopped one after
another, and resultant change in
engine rotation is examined to
evaluate combustion of each
cylinder. {This is only displayed
for models where a sequential
multiport fuel injection system is
used.)

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

@ Injector circuit {Injector, harness
or connector)

® |gnition circuit (Spark plug, igni-
tion coil with power transistor
harness or connector)

® Compression

® Valve timing

EC-70
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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):
e The malfuncticn 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. L
2. “MANU TRIG” (Manual trigger):
o DTC/1st trip DTC and malfunction item will not be displayed automatically on CONSULT screen
even though a malfunction is detected by ECM. L
DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:

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

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

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, =
components and harness in the “DIAGNOSTIC TROUBLE CODE CONFIRMATION
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 R&
“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- B

==
==
5

[

=

]

tion.
T
N’B SELECT MONITOR ITEM | | [m SET RECORDING COND | ] | SET RECORDING COND f 0E

ECM INPUT SIGNALS - INCRCTER | vanu tric | [ auto TR | IR

[ siowais | T o | I oo | o
[ SELECTION FROM MENU | | | |
| | | | A
I | | | | |
[seTona ] START || | | | 51
T T [}
“SETTING” “AUTO 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.
SEF520Q
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Generic Scan Too!l (GST): Sample

SEF139P

Data link connector

for GST — /

N

SEF055R]

VTX GENERIC OBD ||
PROGRAM CARD

Press [ENTER]

Sample screen”

SEF388S

OBD Il FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen”

SEF4165

Generic Scan Tool (GST)

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

1ISO9141 is used as the protocol.
The name “GST” or “Generic Scan Tool” is used in this service

manual.

GST INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “GST” to data link connector for GST. (Data link
connector for GST is focated under LH dash panei near the
fuse box cover.)

3. Turn on ignition switch.

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-72
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FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

This mode gains access to current emission-related data values, inciuding ana-

MODE 1 READIN - .
© ESS TESTS log inputs and outputs, digital inputs and outputs, and system status information.
This mode gains access to emission-related data value which were stored by
MODE 2 (FREEZE DATA) ECM during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-
63).]
MODE 3 DTCs This mode gains access to emission-related power train trouble codes which
were stored by ECM.
This mode can clear alf emission-related diagnostic information. This includes:
® Clear number of diagnostic trouble codes (MODE 1)
® Clear diagnostic trouble codes (MODE 3)
MODE 4 CLEAR DIAG INFO ® Clear trouble 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)
: ' ' ' itoring tests of spe-
MODE & (ON BOARD TESTS) Tlhlls mode accesses the results of on boar_d diagnostic monltorlng ests of spe
cific components/systems that are not continuously monitored.
This mode enables the off board test drive to obtain test results for emission-
MODE 7 (ON BOARD TESTS) related powertrain components/systems that are continuously monitored during
normal driving conditions.
This mode can close EVAP system in ignition switch “ON" position {Engine
stopped). When this mode is performed, following parts can be opened or
closed.
® EVAP canister vent control open
® Vacuum cut valve bypass valve closed
MODE 8§ o In the following conditions, this mode cannot function.

& | ow ambient temperature

& | ow battery voltage

® Engine running

® |gnition switch “OFF”

® | ow fuel temperature

® Too much pressure is applied tc EVAP system

EC-73
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

T

MEF036D

SEF233G

SEF234G

KEY POINTS

..... Vehicle & engine model
..... Date, Frequencies
.. Road conditions
.. Operating conditions,
Woeather conditions,
Symptoms

SEF907L

Introduction

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

It is much more difficult to diagnose a problem that occurs inter-
mittently rather than continuousfy. 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. Follow the “Work Flow” on EC-76.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example on next page should be used.
Start your diagnosis by looking for “conventional” probiems first.
This will help troubleshoot driveability problems on an electroni-
cally controlled engine vehicle.

Diagnostic Worksheet

There are many operating conditions that lead to the malfunc-

tion of engine components. A good grasp of such conditions can

make trouble-shooting faster and more accurate.

In general, each customer feels differently about a problem. It

is important to fully understand the symptoms or conditions for

a customer complaint.

Utilize a diagnostic worksheet like the one on the next page in

order to organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator lamp to

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

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

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

EC-74
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

&

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

Fuel and fuel filler cap

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

(] Impossible to start [J No combustion 1 Parial combustion
" (] Partial combustion affected by throttle position
L) Startabifity 3 Partial combustion NOT affected by throttle position
O Possible but hard 1o start 1 Others [ 1
. O No fast idle [T Unstable O High idle [1 Low idle
(7 Idling
[J Others [ ]
Symptoms
[0 Stumble O Surge 0 Knock O Lack of power
[J Driveability O Intake backfire O Exhaust backfire
[J Others [ ]
1 At the time of start O While idiing
[} Engine stall [J While accelerating O While decelerating
O Just after stopping O While loading
Incident occurrence O Just after delivery [J Recently
O In the morning (1 At night [J In the daytime

Driving conditions

0 While cruising
{1 While turning {RH/LH)

J While accelerating
[0 While decelerating

L 1 1

50

Vehicle speed (PSS R N SO R T i
0 60 MPH

Frequency I All the time {7 Under certain conditions [ Sometimes
Weather conditions O Not affected
Weather [ Fine ] Raining [J Snowing O Others | ]
Temperature [ Mot L1 Warm LI Cool 1 Cold 1 Humid °F
1 Cold O During warm-up 0 After warm-up
Engine conditions Engine speed L ; ' ' | | | 1 r
0 2,000 4,000 6,000 8,000 rpm
Road conditions O In town O In suburbs 0 Highway 1 Off road (up/down)
(1 Not affected
[ At starting 7] while idling O At racing

Malfunction indicator lamp

O Turned on O Not turned on

T
1| A
".‘.ﬂfx‘;

i

]

LG

R

BIR

29
(7]

EC-75
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TROUBLE DIAGNOSIS Work Flow

- Work Flow

"CHECK IN®

-

CHECK INCIDENT CONDITIONS.
Listen to customer complaints. (Get symptoms.)

'

CHECK DTC AND FREEZE FRAME DATA.

Check and PRINT OUT (write down} (1st trip) Diagnostic Trouble Code (DTC)
and Freeze Frame Dala (Pre-check). Then clear. Paste it in repair order sheet.
If DTC is not available even if MIL lights up, check ECM fail-safe. (Rafer to
EC-82.) Also check related service bulleting for information.

PRI

Estepn

No symptoms, except MIL
lights up, or (1st trip) DTC
exists at STEP 1.

Symptoms
collected.

Y

Y

: Ve"rify the symptom by driving in the condition the

customer described.

Normal Code
(at STEP II).

Malfunction Code
(at STEP 1)

A . v

INCIDENT CONFIRMATION
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE".

:

Choose the appropriale action.

Malfunction Code (at STEP 1l or IV) lNormal Code (at both STEP Il and IV)

BASIC INSPECTION
SYMPTOM BASIS (at STEP | or Il})

A4

Perform inspections
according o Symptom
Matrix Chart.

v v

TROUBLE DIAGNOSIS FOR DTC PXXXX.

‘

REPAIR/REPLACE

NG [

FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DIAGNOSTIC TROUBLE CCODE CONFIRMATION PROCEDURE (or
OVERALL FUNCTION CHECK). Then, erase the unnecessary (already fixed)
(1st trip) DTCs in ECM and TCM {Transmission control module).

iox

CHECK OQUT

*1:
*2:

“TROUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-100.

*3.

INTERMITTENT”, EC-99.

*q;

EC-76

STEP m',

STEP VI

STEP VI

If the incident cannot be duplicated, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”. EC-99,
If the on board diagnostic system cannoi be performed, check main power supply and ground circuit. Refer to

If time data of “SELF-DIAG RESULTS” is other than “0" or “1t” refer to “TROUBLE DIAGNOSIS FOR

If the malfunctioning part cannot be found, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-99.
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP

DESCRIPTION

STEP I

Get detailed information about the cenditions and the environment when the incident/symptom occurred
using the “DIAGNOSTIC WORK SHEET", EC-75.

STEF Il

Before confirming the concem, check and write down (print out using CONSULT or Generic Scan Tool) the
(1st trip) Diagnostic Trouble Code (DTC) and the (1st trip) freeze frame data, then erase the code and the
data. (Refer to EC-49.} The (1st trip) DTC and the (1st trip} freeze frame data can be used when duplicating
the incident at STEP Il & IV.

Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the
customer. {The “Symptom Matrix Chart” will be useful. See EC-83.)

Also check related service bulletins for information.

STEF 1l

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

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

Try to detect the (1st trip) Diagnostic Trouble Code by driving in {or performing) the “DIAGNOSTIC
TROWBLE 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 TRIG) mode and check real time diagnosis resulis.

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

in case the “DIAGNOSTIC TRCUBLE CODE CONFIRMATION PROCEDURE” is not available, peiform the
“OVERALL FUNCTION CHECK” instead. The (1st trip) DTC cannot be displayed by this check, however,
this simplified “check” is an effective alternative.

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

STEP V

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

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

If the normal code is indicated, proceed 1o the BASIC INSPECTION. (Refer to EC-78.) Then perform inspec-
tions according to the Symptom Matrix Chart. {Refer to EC-83.)

STEP VI

Identify where to begin diagnosis based on the relationship study between symptom and possible causes.
Inspect the system for mechanical binding, loose connectors or wiring damage using (tracing) "Harness Lay-
outs”.

Gently shake the related connactors, components or wiring harness with CONSULT set in “DATA MONITOR
{AUTO TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with
CONSLULT. Refer to EC-86.

The “DIAGNOSTIC PROCEDURE” in EC ssction contains a description based on open circuit inspection. A
short circuit inspection is aiso required for the circuit check In the DIAGNOSTIC PROCEDURE. For details,
refer to Gl section ("HOW TO PERFCORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Cir-
cuit Inspection”).

Repair or repface the malfunction parts.

STEF VIl

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

Perform the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” and confirm the normal code
[Diagnostic trouble code No. PO0CO or 0505] is detected. If the incident is still detected in the final check,
perform STEP VI by using a different method from the previous one.’

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC
in ECM and TCM (Transmission control module). {Refer to EC-47.)
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TROUBLE DIAGNOSIS — Basic Inspection

SEF1421

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;

¢ Headlamp switch is OFF,

Air conditioner switch is OFF,
Rear window defogger switch

Data link connector

/

1 (DLC) for CONSULT L
T
[

{cam

Mar

{fast idle cam)

follower lever)

k©

SEF754R

Throttle position sensor
——— harness connector

N

SEF050R

SEF284G

BEFORE STARTING

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

2. Open engine hood and check the
following:

® Harness connectors for improper con-
nections

® Vacuum hoses for splits, kinks, or
improper connections

@ Wiring for improper conneclions,
pinches, or cuts

B v
CONNECT CONSULT TO THE
VEHICLE.

Connect “CONSULT” to the data link
connector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-60.

v

is OFF,

Steering wheel is in the straight-ahead position, eic.

NG

CHECK IGNITION TIMING. -

Adjust ignition timing by

1. Warm up engine to normal operating
temperature.
2. Check the following.
® The center of mark (&) is aligned
with mark @
® The cam follower lever's roller is
not touching the fast idle cam.
3. Stop engine and disconnect throttle
position sensor harness connector.
4. Start engine.
5. Check ignition timing at idle using
timing light.
Ignition timing:
15°+2° BTDC

OK

Y

turning distributor.

CHECK BASE IDLE SPEED. NG

Does engine speed fall to the following
speed?
70050 rpm {in “N” position)

v OK

®

(Go to next page.)

EC-78

Adjust base idle speed
by turning idle speed
adjusting screw.
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

SEF438Q

{Go to next page.)

EC-79

. T
Mark @ E]
{cam follower lever) | [ GHECK CLOSED THROTTLE POSI- | NC [ Adjust continuity signal by
TION SWITCH IDLE POSITION. "| rotating throttle position
Mark © Q 1. Warm up engine to normal sensor body.
(fast idle cam) ' cperating temparature.
2. Check the following. _ lOK
® The center of mark @ is
aligned with mark . RESET THROTTLE
® The cam follower lever's POSITION SENSOR IDLE
roller is not touching the fast POSITION MEMORY.
idle cam. i 1. Warm up engine to
3. Stop engine and disconnect normal operating tem-
Thermo-element SEF754R throtile position sensor har- erature.
ness connector. - 2. Select
D] g gte[m ?n ine. " DATA @5 él;:_lgGﬁEbﬁhm
] elec i u’ en i D
f ) SELECT SYSTEM ] MONITOR", SW' in “DATA
6. Select “ENGINE SPEED” and MONITOR
l ENGINE r I "CLOSED THL/SW™, {manual trig-
i 7. Read "CLOSED THL/SW" ert” mode with
| AT | signat under the following %ONSULT.
| | condition: 3. Stop engine, reconnect
® Raise enging speed to throttle position sensor
l l 2,000 rpm. , harness connector and
® Gradually lower engine closed throttle position
speed. switch harness connec-
I | “CLOSED THL/SW” should turn tor.
I J “QN” at 950+150 rpm with 4. Turn ignition switch
transmission in N position. “ON.
SAT974H OR 5. Tum ignition switch
— _ 7 ‘iEJ’. 1. Warm up engine tc normal “OFF” and waif at
D| =N gﬂeralzinhg ttf;-rﬂperjature. least 5 aeconds. 4
2. eck the following. 6. /@ epeat steps 4.
¥ MONITOR  5x NO FAIL O ® The center of mark @ is and 5. unti
THRTL POS SEN 1 oy aligned with mark (C). “CLSD THL/P
: ® The cam follower lever's SW” in “DATA
ENGINE SPEED 950rpm roller is not touching the MONITOR”
CLOSED THL/SW ON fast idle cam. mode with
3. Stop engine, disconnect CONSULT
throttle position sensor har- changes to
ness connector and closed “ON",
throttle position switch har- "g‘-,;.j" Repeat steps 4.
ness connector. ,@. and 5. 20 times.
4. Clheclé cr?ntirlmity between N
closed throtile position switc
| RECORD J terminals aﬁd under OK
SEF427T] the following conditfon.
_—} [ ] 2Rz(a)i88 engine speed to
e p ) rpim.
D =y ?r;\(@\%\ ® Gradually lower engine
- Closed throttle position Continsl.ru)iet}e%hould exist
\ = switeh aonngelor AN (Closed throttle position switch
‘\ closed) at 950150 rpm with
transmission in N position.
s \ Jok
; Reconnect throttle positicn sen-
3 \ sor harness connector and closed
throttte position switch harmess
connector.
SEF419R la
v
D] CHECK TARGET IDLE SPEED. NG AdEst idle speed. Refer
DISCONNECT i = Read the engine idle speed in to EC-34.
Throttle pasition E “DATA MONITOR” mode with
switch connector CONSULT.
75050 rpm
sls]4) (in “N” position)
CR
Check idle speed.
75050 rpm
@ {in “N"’ position)
¥ OK

)

Wi

A}
[F

o
B
[

ity

B

[
i

EL

13X
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection {(Cont’d)

®
!

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

Erase the stored memory in ECM and
TCM (Transmission control module).
Refer to “ON BOARD DIAGNOSTIC
SYSTEM DESCRIPTION” (EC-40) and
“HOW TO ERASE DTC” in AT section.

l OK
INSPECTION END
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TROUBLE DIAGNOSIS — General Description

If some DTCs are displayed at the same time, perform inspections one by one based on the following

priority chart.

Diagnostic Trouble Code (DTC) Inspection
Priority Chart

Priority

Detected items (DTC)

1

® ECM (P0605, 0301)

® Mass air flow sensor
(P0O100, 0102)

® Throttle position sensor (P0120,
0403)

® EGRC-solenoid valve (P1400,
1005)

® A/T diagnosis communication
line (P1605, 0804)

® Camshaft position sensor
{P0340, 0101)

& Vehicle speed sensor
(P0O500, 0104)

® [ntake air temperature sensor
(PO110, 0401)

#® Knock sensor (P0325, 0304)

# Tank fuel temperature sensor
{PO180, 0402)

® Engine coolant temperature sen-
sor {P0115, 0103) (P0125, 0308)

® [gnition signal {(P1320, 0201)

® Park/MNeutral position switch
(P17086, 1003)

® EGR temperature sensor
(P1401, 0305)

® A/T related sensors, solenoid
valves and switches (P0705 -
PO725, 1101 - 1208} (P0740 -
P1760, 1108 - 1206)

® Absolute pressure sensor
(PO105, 0803)

® MAP/BARO switch solenoid
vaive (P1105, 1302)

® Closed throttle position switch
{P0510, 0203)

® Front heated oxygen sensor
heater (P0135, 0901)

® Crankshaft position sensor
(OBD) {PG335, 0802) (P1336,
0905)

® Vacuum cut valve bypass valve
(P1491, 03i1) (P1490, 0801)

® EVAP canister purge control
solenoid valve (P1493, 0312)
{P1492, 0807)

® Front heated oxygen sensor
(PO130 - PC134, 0303 - 0412)

® Rear heated oxygen sensor
(P0O137 - P0O140, 0510 - 0707)

® Rear heated oxygen sensor
heater (P0141, 0902}

® EVAP control system pressure
sensor (P0450, 0704)

® EVAP canister vent control vaive
(P1448, 0309) (P0446, 0903)
(P14486, 0215)

¢ EVAP canister purge volume
control valve (P1444, 0214)
(P0443, 1008}

® EVAP control system purge flow
monitoring (P1447, 0111)

® EGR function {P0400, 0302)
(P1402, 0514)

® EVAP control system (SMALL
LEAK} (P0440, 0705) (P1440,
0213)

® EGRC-BPT valve function
(P0402, 0306)

® JACV-AAC valve
{P0505, 0205)

® Misfire (P0306 - P0300, 0603 -
0701)

® Closed loop control
(P1148, 0307)

® A/T function (P0731 - P0734,
1103 - 1106) (PO744, 1107)

® Fuel injection system function
(PO172, 0114}, (PO171, 0115)

® Three way catalyst function
(P0420, 0702)

® Signal circuit from TCM to ECM
{P0800)

EC-81
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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.
Detected items Engine operating condition in fail-safe mode
CONSULT| ECM*1 gine operating
GST
P0100 0102 Mass air flow sensor Engine speed will not rise more than 2,400 rpm due {o the fuel cut.
circuit
PO115 0103 Engine cooiant tempera- | Engine coolant temperature will be determined by ECM based on the time
fure sensor circuit after turning ignition swiich “ON” or “START".
CONSULT displays the engine coolant temperature decided by ECM.
i Engine coolant temperature decided
Condition (CONSULT display)
Just as ignition switch is turned ON . o
or Start 20°C (68°F)
More than approx. 6 minutes after o o
ignition ON or Start 80°C (176°F)
20 - 80°C (68 - 176°F)
Except as shown above (Depends on the time)
P0120 0403 Throttle position sensor | Throttle position will be determined based on the injected fuel amount and
circuit the engine speed.
Therefore, acceleration will be poor.
Condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration
Unable to | Unabfe to | ECM ECM fail-safe activating condition
access access The computing function of the ECM was judged to be malfunctioning.
ECCS [ Diagnostic When the fail-safe system activates {i.e., if the ECM detects a malfunction
Test Mode condition in the CPU of ECM}, the MALFUNCTION INDICATOR LAMP on

the instrument panel lights to warn the driver.

However it is not possible to access ECCS and DTC cannot be con-
firmed.

Engine control with fail-safe

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

ECM fail-safe operation

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

Fuel injection Simultaneous multiport fuel injection system

Ignition timing lgnition timing is fixed at the preset valve

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

Fuel pump “OFF” when engine stalls

IACV-AAC valve Full open

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

*1: In Diagnostic Test Mode Il {Self-diagnostic results)

EC-82
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM .
T &
Z o
— T
< = iy
I - E o — al
a = L i A8
o o) w 213l [0
2 & w E|lFlo|C
w D10 Flo(z|Z
= 2|18 Q - -
SYSTEM & Tl Q23| 2|x Roferenc El
— Basic engine control system e g % 8 w % 9 E CZ) % g pea o =
w = = =
x sl uiSla|E|lz|z|H|9]8]|5
= o [ E - 5 Q % o ] o g e
clalZ|l=2|8|2|E2|EIR|E|2|5(% e
S22 50 O |lm| S| w L|OIl&
g1zl |23 ||| | w|w
“iBlglz|ldlm|a|d Elz1>|8
O 0 o 3 TR _l - = Q i = = | =
Zlu sl |02 |zig iz !B 1B|E
28|52 513 21218/ 8/8[8|E
< |z || & 2 S| © a SI21L|8 &
T || T |wja|lxTc |8 | ®|OC | W |l|d
Warranty symptom code AA | ABJAC IADAE| AF |AG | AH | AJ [ AK | AL | AM | HA RE
Fuel Fuel pump circuit 1 1 2,3 ]2 212 3 2 |EC-432
Fuel pressure regulator system 3 314| 4 4 4 4 4 4 4 EC-31
Injector circuit 1 1 213 ]2 2 | 2 2 EC-426 A
Evaporative emission sysiem 3 3 4 4 4 4 | 4 4 4 4 EC-23 o
Air Positive crankcase ventilation system 313 4 4 4 4 4 4 1 4 4 1 EC-29
Incorrect idle speed adjustment 313 1 1 1 1 1 EC-78 =4
IACV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 |EC-297 s
IACVY-FICD solencid valve circuit 2 2 3 3 3 3 3 3 3 3 EC-442
Ignition Incorrect ignition timing adjustment 31311 1 1 1 1 1 EG-78 =
Ignition circuit 1|l1lef2]e2 2 |2 2 EC-323 o
EGR EGRC-solenoid valve circuit 2 2183 3 3 EC-334
EC-249, 257,
EGR system 2 1 21313132 ]2 3 3 344 ER
Main power supply and ground circuit 212 3 3 3 3 3 2 3 2 |EC-100
Air conditioner circuit 2 2 3 3 3 3 3 3 3 3 2 | HA section
g =
1 - &: The numbers refer to the checking order. {continued on next page) i
BT
A
EL
U3t
243
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYMPTOM
I
z o
—_ o T
£ = ly
: = o 1T
&) o W 2|8z
> o ] <t = o
{0 D58 c | E12 | <
= Lt |
Q|2 u b=
E < | Q| 3F = || 5|20
SYSTEM < g 21g12|3(g| Re
— ECCS system b & % Q| g o|r % o | W eference
il Z 212148 Tlo|&|2 page
s G | W ol Elz]|zl¥W|5 (8|5
= flale|Z|35|8 | E % | =
el 2|lel¥Ylzzle|l S| 2102
|ldJ|2 |5 2|8|gl<|h Z|2|5(<
=g 3 [o I T | M@ ul
w|l=|210]|¢& _ Ol |lwiwlao
h|lQtZ TV = T v B~ -
g =R T = I dla|a|&
I " RV I R I = N = o S| |al|lalF
J|Z|E|lg|e|c|BC S (T | |w|wlH
Tic|a|z(¢|E|a|2|c|¥9|2|k
T|G|z|s|3|T!c|C|3 |6k |d|a
Warranty symptom code AA | AB |AC|AD |AE | AF |AG | AH | AJ | AK | AL | AM | HA
ECCS Camshalft position sensor circuit 212]13]3)3 3|3 3 EC-243
Mass air flow sensor circuit 1 1 212 | 2 2| 2 2 EC-104
Front heated oxygen sensor circuit 1 2 3 2 2 2 2 EC-14%, 155
S:i?lne coolant temperature sensor cir- 1 1 olalalalalala 2 EC-127, 144
Throttle position sensor circuit 1 2 2] 2 212 2 2 EC-132
Incorrect throtile position sensor adjust- 3 1 1 7 1 1 9 1 EC-78
ment
Vehicle speed sensor circuit 213 3 3 EC-293
Knock sensor circuit 2 3 EC-234
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-311, 82
Start signal circuit 2 EC-429
Park/Neutral position switch circuit 3 3 3|3 3 EC-410
CP:)i:ver steering oil pressure switch cir- 5 3|3 EC-438

1 - 6: The numbers refer to the checking order.

EC-84

(continued on next page}
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM

SYSTEM
— Engine mechanical & other

Reference
page 'Sl

£ HARD/NO START/RESTART {EXCP. HA)
& | HESITATION/SURGING/FLAT SPOT

5| SPARK KNOCK/DETONATION

71 LACK OF POWER/POOR ACCELERATION
Z | HIGH IDLE/LOW IDLE

5| ROUGH IDLE/HUNTING

Z | IDLING VIBRATION

& | SLOW/NO RETURN TO IDLE

£ | OVERHEATS/WATER TEMPERATURE HIGH
21 EXCESSIVE FUEL CONSUMPTION

Z | EXCESSIVE OIL CONSUMPTION

3| BATTERY DEAD {UNDER CHARGE)

&1 ENGINE STALL

Warranty symptom code

Fuel Fust te?nlk FE section =
Fuel piping
Vapor ock 5
Valve deposit .
Poor fuel {(Heavy weight gasoline, Low | 5 5155 515 £
octane)
Air Air duct
Air cleaner

Air leakage from air duct
{Mass air flow sensor — throttle body) 5|5 5 5165 5

Throttle body, Throttle wire 5 5 5 5 FE section =h
Air leakage from intake manifold/ _
Collector/Gasket
Cranking Battery
Aiternator circuit
Starter circuit
Drive plate
Inhibitor switch
Engine Cylinder head
Cylinder head gasket 4 3 a8
Cylinder block i
Piston

Piston ting
Conr?ectlng rod EM section
Bearing
Crankshatft
Valve Timing belt
mechanism | Camshait
Intake valve )
Exhaust valve 3 E
Exhaust Exhaust manifold/Tube/Muffler/Gasket sls|sls!sg 5|5 5 FE section

Three way catalyst

Lubrication | Qil pan/Qil strainer/Qil pump/Qil filter/ MA, EM, LC !
Cil gallery 5 5 5 5 5 5 5 5 section

| Gil level {Low)/Filthy oil

Cooling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery 5| 556555 55 415
Cooling fan 5 EC section

Coolant fevel (low)/Contaminated cool- MA section
ant

(8]

4]
471
4]
9]
4]
4]
o

-
—
iy
—
iy
-
-
—
124
55

EL section

EM section S
AT section

L] AID (W

=y

b LC section

1 - 6: The numbers refer to the checking order.
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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/operations.

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification
data in spite of the ignition timing not being adjusted to the specification data. This FGN TIMING monitors the data cal-

culated by the ECM according to the signals input from the camshaift position sensor and other ignition timing related

SEensors.

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

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

MONITOR ITEM

CONDITION

SPECIFICATION

CMPS-RPM (REF)

Tachometer: Connect

Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

MAS AIR/FL SE

Engine: After warming up Idle 017y
Air conditioner switch: “OFF” . .
Shift lever: “N”

No-load 2,500 rpm 1.8 - 2.4V

COOLAN TEMP/S

Engine: After warming up

More than 70°C (158°F)

FR C2 SENSOR

FR 02 MNTR

Engine: After warming up

Maintaining engine speed at 2,000
rpm

0 - 0.3V <> Approx. 0.6 - 1.0V

LEAN «» RICH
Changes more than 5 times
during 10 seconds.

RR 02 SENSOR

RR 02 MNTR

Engine: After warming up

Revving engine from idle up to 3,000
rpm quickly

0 - 0.3V « Approx. 0.6 - 1.0V

LEAN < RICH

VHCL SPEED SE ® Turn drive wheels and compare speedometer indication with the CONSULT | Almost the same speed as
value the CONSULT value
BATTERY VOLT ® |gnition switch: ON {Engine stopped) 11 - 14V
i ot Throttle valve: fully closed 0.3-0.7V
THRTL POS SEN *® Ignm_on switch: ON
{Engine stopped) Throtile valve: fully apened Approx. 4.0V

EGR TEMP SEN ® Engine: After warming up Less than 4.5V
START SIGNAL @ |gnition switch: ON — START — ON OFF — ON — OFF
® Engine: After warming up Throttie valve: Idle position ON
CLSD THL/P SW ® |gnition switch: ON
{Engine stopped) Throttle valve: Slightly open OFF
Air conditioner switch: "OFF” OFF
® Engine: After warming up, idle the
AIR COND SIG engine e Air conditioner switch: “ON" ON
{Compressor operates.)
Shift lever: “P” or "N” ON
P/N POSI SW & [gnition switch: ON
Except above OFF
) . ] Steering wheel in neutral position OFF
PW/ST SIGNAL ® :r:gg;::: After warming up, idle the (forward direction)
The steering wheel is fully turned ON

EC-86
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode (Cont'd)

MONITOR ITEM CONDITICN SPECIFICATION al
IGNITION SW ® |gnition switch: ON — OFF — ON ON — OFF — ON =
® Engine: After warming up Idl 24-35
® Air conditioner switch: “OFF” © ] ~ Mee I
INJ PULSE © Shi s B2,
Shift lever: “N il
& No-load 2,000 rpm 2.3 - 3.2 msec
Idle 1.0 - 1.6 msec
B/FUEL SCHDL ditta ]
2,000 rpm 0.7 - 1.3 msec
Idle 15° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC Lo
Idle 15 - 40%
IACV-AACH ditto
2,000 rpm —
® Engine: After warming up Idle 0 step
PURG VOL C/V ® Air conditioner switch “OFF” Vehicle running (Shift lever “D")
& No-load 2,000 rpm (90 seconds after starting enging) More than 0 step
ASF ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm 50 - 159% FE
EVAP SYS PRES ® [gnition switch: ON Approx. 3.4V
AIR COND RLY ® Air conditioner switch: OFF — ON* OFF — ON i
® (gnition switch is turned to ON {Operates for 5 seconds) oN et
FUEL PUMP RLY |*® Engine running and cranking
Except as shown above OFF o
Engine coolant temperature is 94°C (201°F) | - A
or less.
® Engine: Idling, after warming up - . .
COOLING FAN ® Air conditioner switch “OFF" Engl(r}e coolant tfﬂamperataure is between 95°C LOW o
’ (203°F) and 104°C (219°F). By
® Vehicle speed
Engine coolant temperature is 105°C HI
(221°F) or more.
® Engine: After warming up . . Sl
® Air conditioner switch- OFF Idlg [Vehicle speed is below 12 km/h (7 OFF
® Properly raise drive wheels off MPH)]
EGRC SOL/V the ground &7
P 5
b Plat_:g AT selector lever in *D 2,000 rom [Vehicle speed is aver 12 km/h (7
position MPH)] ON
® No-load
VENT CONT/V ® (gnition switch: ON OFF A8
® Engine: After warming up Idle OFF
PURG CONT S/V | ® Shift lever: N
® No-load 2,000 rpm {90 seconds after starting engine) | ON BT
® Engine speed: Idle CN
FR 02 HEATER :
® Engine speed: Above 4,200 rpm OFF
® [ngine speed: ldle ON L)
RR O2 HEATER — - :
® |gnition switch: ON {Engine stopped) QOFF
VC/V BYPASS/V ® Ignition swilch: ON OFF &l
® Engine: After warming up 18.2 - o,
® Air conditioner switch: "OFF” | O 8.2 - 38.0%
CALLD VALUE . an
® Shift lever: “N 14.8 - 33.5%
® No-load 2,500 rpm TS B4
i itch: Throttle valve: fully closed 0.0%
ABSOL THP/S ® Ignition switch: ON Y
{Engine stopped) Throttle valve: fully opened Approx. B8%
® Engine: After warming up 22.670q
® Air conditioner switch: “OFE” | | 91° 2-67gm/s
MASS AIRFLOW . g
® Shift lever: "N
® No-load 2,500 rpm 8.7-219 g‘m/S
® For 5 seconds after starting engine BARO
MAP/BARQ SW/V - -
® More than 5 seconds after starting engine MAP
. . Engine is not running Approx. 4.4V
ABSCL PRES/SE ® Engine: After warming up - -
ldle (5 seconds after starting engine) Approx. 1.2V
*: Any mode except OFF, ambient air temperature above 10°C (50°F)
247
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data
Monitor Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode.
{(Select “HI SPEED” in “DATA MONITOR” with CONSULT.)

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

the accelerator pedal with the ignition switch “ON”.
The signal of “THRTL POS SEN” and “ABSOL TH-P/S” should rise gradually without any intermittent drop

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

CLSD THL/P SW -00"09 ABSCL THF/S -dD"OQ THRTL POS SEN -00"09
10:22 +02'69  10:22 % +02"69 10:22 x0.1V +02"69
OFF ON 0 25 50 75 100 0 13 26 38 51
fa {” < "l L
Release T, T
....... ,
Full
Depress i i
! i
i ! gEFos8P

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

Below is the data for “CMPS-RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR O2 SEN”, “FR
02 SEN” and “INJ PULSE” when revving engine quickly up to 4,800 rpm under no load after warming

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

S5
o=
C'>O

+ o

= -,
1"%, -

g_ "~ * “CMPS«BPM{REF)" should increase gradually

= ., . .
-8 1 o, while depressing the accelerator pedal and
= ., .
% = ", should decrease gradually after releasing
= ""--.,___ the pedal without any intermittent drop orrise.
o ©- S
q: - ; L Yarrere
58° g
ES o
o=
QY

+ oo

(o]

>0 -

g« 1 " » “MAS AIR/FL SE” should increase when
% ; N depressing the accelerator pedal and should
£ ol - e - decrease at the moment "THRTL POS SEN" is
5_3 A closed (accelerator pedal is released).
<
o
s8° ry

SEF059P

EC-88 248



TROUBLE DIAGNOSIS — General Description

-00"06
+04"67

THRTL POS SEN

09:25

-00"06

RR 02 SENSOR

-00'06

FR Q2 SENSOR

09:25

~00"08
+04'57

INJ PULSE

08:25

x0.1V

xC.01V +04"67

09:25
Q

+04"67

x0.01V

MSEC

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

A

« “THRTL POS SEN® should increase while i
depressing the accelerator pedal and should [
decrease while releasing it.

64

256
i

192
1

128
]

64

FE
AT
\ A&,
* 'RR 02 SENSOR” may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.
[RiA
g7
+ “FR 02 SENSOR" may increase immediately after
..... depressing the accelerator pedal and may
decrease after reieasing the pedal. BT

EL
B4
* “INJ PULSE" should increase when depressing
the accelerator pedal and should decrease
when the pedal is released.
SEF417R
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

Behind glove box

PREPARATION
; =< 1. ECM is located behind the instrument lower cover. For this
7 / inspection:
M e ¢ Remove instrument lower cover.
N TS “

ECM harness connector
AECO18A

2. Remove ECM harness protector.

ECM harness protector
AEC913

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

e ti?
Tester probe

Thin wire

serse7)  ECM HARNESS CONNECTOR TERMINAL LAYOUT

hotfiozhos| fiododios
ho7hostog| [ofi11fi12
1131140115, [11e[117[118

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

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

F
TER- .
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO. [,
0.4 - 0.6V o
(V) Dol Dol
[Engine is running. | (Warm-up condition) el
ldle speed 5- R R
S SR LE
1 L fgnition signal SECRREL
1.1 -1.3V
v)
4l

[Engine is running. |

Engine speed is 2,000 rpm .

=

i
20 ms: AT
SEF983U
FA
Efngine is running.] (Warm-up condition) B
Idle speed
ER
2 W Ignition check SEFgaoU
11 - 13V
E\\_ =
W o
a0 o
[Engine is running. aob 1414 L
B _ ] 0 s B
Engine speed is 2,000 rpm. o -
20ms T
SEF9U =
[l
|Engine is running.| (Warm-up condition)
Idle speed EL
3 | GW | Tachometer SEFgozU DX
2-4V
V)
10] -
‘Engine is running. 5
0 L At L L - .
Engine speed is 2,000 rpm IR S
ETI T ERE TR

SEF993U
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL
e COLOR ITEM CONDITION (DC Voltage)
[Engine is running.|
iti itch “OFF"
[Ignition switch “OFF”| 0-1v
3 _ For a few seconds after turning ignition
4 WIG E;‘;CS relay (Seif-shut switch “OFF
lignition switch “OFF”]
BATTERY VOLTAGE
A few seconds passed after turning ignition | (11 - 14v)
switch “OFF”
5 G/B EVAP canister purge |Engine is running.| 0-04V
L volume controf valve N Idle speed '
Ignition switch "ON”|
7 G/B AT check signal 0- 3.0V
|Engine is running.|
]Ignition switch “ON”|
For 5 seconds after turning ignition switch 0.7 -1.1V
(EONI’
8 LR Fuel pump relay [Engine is running. |
[Ignition switch “ON”
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14V)
switch “ON”
9 LB Alr. conditioner pressure |Ignition switch "ON". Approximately 5V
switch
[Engine is running. |
10 B ECCS ground |_ Engine ground
Idle speed
!Engine s running.l BATTERY VOLTAGE
) ) Cooling fan is not operating. (11 -14V)
13 BR/W | Cooling fan relay {High) |Engine — runninﬂ
L 0.7-11V
Cooling fan (High) is operating.
[Engine is running. | BATTERY VOLTAGE
|— Cooling fan is not operating. (11 - 14V)
14 L/OR Cooling fan relay (Low) [E — g - ‘ P g
ngine is running.
L 0.3 - 0.8V
Cocling fan (Low) is operating.
|Engine is running.|
I—— Both A/C switch and blower switch are 0-2v
15 LG Air conditioner relay “ON""
[Engine is running. BATTERY VOLTAGE
A/G switch is “OFF” (11-14V)
16 | GMW | EVAP canister purge |Engine is running. | BATTERY VOLTAGE
17 |mG | volume control valve L 1dle speed (11 - 14v)
|Ignition switch “ON"| Approximately 0.7V
18 PU II\::jl;mction Indicator [Engine is runninﬂ BATTERY VOLTAGE
{11 - 14V)

Idie speed

*: Any mode except “OFF”, ambient air termperature above 10°C (50°F).
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL IT
COLOR EM CONDITION (DC Voltage) &
NO. ]
JEngine is running.]
19 B ECCS ground Engine ground o
Idle speed [Ft,
['gnition switch “ON” Approximately OV
20 |UB Start signal BATTERY VOLTAGE Bl
Ignition switch “START”} (1 - 18V)
[Engine Is running.| LG
L Both air conditioner switch and blower 0.8 - 2.5V
29 W/R Air conditioner switch switch are “ON” (Compressor operates)
iEngine is running.] BATTERY VOLTAGE
L Air conditioner switch is “OFF” (11 - 14V} [E
[Ignition switch “ON"|
'L - Approximately 0V 57
o |am Park/Neutral position Gear posilion is “N” or “P” e
switch Ignition switch “ON”
4 -6V =5
Except the above gear position v
‘Ignition switch “ON"| {(Warm-up condition) o
T 0.3-0.7V R
Accelerator pedal fully released
23 R Throttle position sensor
Ignition switch “"ON” -
L l Approximately 4V B
Accelerator pedal fully depressed
[Ignition swiich “ON”| &y
24 G/w A/T signal No. 1 ‘Engine is running.[ 6 - 8V
e
L Idie speed R
lEngine is running.|
Approximately 0V Ei
25 b Power steering il pres- Steering wheel is fully being turmned
sure switch [Engine is running.| e
E Approximately 5V IF2
Steering wheel is not being turned
4-7v EL
[Engine is running.] (1V) o
26 G/Y Vehicle speed sensor lz Lift up the vehicle. S SN E R {7
In “D” position 0
40 km/h {25 MPH)
T SEF642U
}Ignifion switch “ON”| {Warm-up condition) EATTERY VOLTAGE
11 - 14V
o7 BRIY Throttle position switch L Accelerator pedal fully released ( )
{Closed position) llgnition switeh “ON"
Approximately OV
Acceierator pedal depressed
253
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL EM
NO COLOR T CONDITION {DC Voltage)
Approximately 0 - 4.8V
Intake air temperature o — - Qutput voltage varies
28 Y/G sensor ]Engme i runnlng.J with intake air tempera-
ture.
[ignition switch “ON”]
29 |w AT signal No. 2 |Engine is running.| 6 - 8V
Idie speed
30 G/Y A/T signal No. 3 Jlgnition switch “ON”| ov
'Ignition switch “ON’j {(Warm-up condition) ‘
Approximately 0.4V
a3 . Throttle position sensor Accelerator pedal fully released
signal 'ignition switch “ON"
|_ Approximately 4V
Accelerator pedal fully depressed
}Ignition switch “OFF"[ ov
38 LY Ignition switch _ ] BATTERY VOLTAGE
[lgnition switch “ON (1 - 14V)
|Engine is running.J
39 B/R ECCS ground Engine ground
ldle speed
0.2 - 0.5V
S
100 -
[Engine is running.| (Warm-up condition) Syt
40 | G/B B o Pt
Idle speed i
-——
20 ms
Camshaft position sen- SEF997L
sor {Reference signal) 0.2 - 0.4V
(V) T
1000 P
‘Engine is running.] )
44 | B B a x\l:“:ujxﬂ.uguhl
Engine speed is 2,000 rpm. IR
-
20 ms. -
SEF998U
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TER-
WIRE DATA
MINAL T
COLOR ITEM CONDITION (DC Voltage)
NO.
2.0-3.0v
(V) Sl
10 .. ......
|Engine is running.{ {(Warm-up condition}) 5 e
of-—--
Idle speed I
[ 0.2 ms-: ’
41 Gy Camshaft- posn.tlon sen- SEF993U
sor (Position signal) 2.3-26V
(V) oL
Engine is running. ] R P ——
= 2 ST
Engine speed is 2,000 rpm. L
s
‘0.2 ms T
SEFQOTV
Engine ground
Engine is running. ; ; ;
43 B/R ECGS ground l l {Probe this terminal with
L Idle speed & tester probe when
measuring.)
[ignition switch “ON”]
For 5 seconds after turning ignition switch
“ON" Approximately 4.3V
Absolute pressure sen- |Engine is running.|
45 P sor
L For 5 seconds after starting engine
|Engine is running.‘ {(Warm-up condition)
Approximately 1.3V
More than 5 seconds afier starting engine
0 - Approximately 1.0V
— - V)
[Engine is runnlng_] 2
46 LG Front heated oxygen L_ 1
sensor After warming up to normal operating tem- o
perature and engine speed is 2,000 rpm
SEF201T
|Engine is running.J {(Warm-up condition)
L 1.3-1.7V
Idie speed
47 W Mass air flow sensor
[Engine is running.| (Warm-up condition)
1.9-2.3V
Engine speed is 2,500 rpm
; Engine is running.| (Warm-up condition)
48 B Mass air flow sensor [ | Approximately OV
ground Idle speed
49 BR Sensors’ power supply (Ignition switch “ON” Approximately 5V
[Engine is running.] (Warm-up condition)
50 B/Y Sensors’ ground Approximately OV

L Idle speed

EC-95
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
Approximately 0 - 4.8V
Engirie coolant tempera- e ——— Output voltage varies
51 LG/R ture sensor Engine is running. with engine coolant tem-
perature.
_ |Engine is running.|
5 | w Rear heated oxygen L After warming up to normal operating tem- | g - Approximately 1.0V
sensor perature and revving engine from idle to
3,000 rpm quickly
Approximately 0V
(v}
al
{Engine is running.] (Warm-up condition) 2{-
ol
L Idle speed g
o ) SEFB43U
53 LG Crankshaft position sen
sor (OBD) Approximately OV
(v}
4 .
[Engine is running.| 2
0 .
Engine speed is 2,000 rpm
‘Engine is running.‘
54 W Knock sensor L
Idle speed
Engine is running. | {(Warm-up condition)
Idle speed
PP SRR
SEFQI7V
55 SB IACV-AAC valve
5-8V
(V) S
[Engine Ts running.| (Warm-up condition) Zg R
] ) : ‘.I'il Ryt |
I— Engine speed is 2,000 rpm 0 *"J':' "———l: — 'L“: :
FRERSER T R
- SRR
SEF098Y
56 | BW BATTERY VOLTAGE
Power supply for ECM |Ignition switch “ON” 4
61 B/W {11 - 14V)
; Engine is running.
58 YIG Data link connector for l J 6 - 10V

GST

]—— Idle speed {GST is disconnected)

EC-96
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM CONDITION
Y COLOR (DT Voltage) @l
‘Ignition switch “ON”
For 5 seconds after tuming ignition switch A
“ON” Approximately 0V
i - | [Engine is running.
50 | U m:gﬁgo switch sole- | [Eng unning. | B
For 5 seconds after starting engine
[Engine is running. | BATTERY VOLTAGE e
More than 5 seconds after starting engine (11 - 14V)
[Engine is running.| (Warm-up condition)
Less than 4.5V
Idle speed
62 W/PU | EGR temperature sensor
[Engine is running.] (Warm-up condition} FE
0-15V
EGR system is operating
A
Tank fuel temperature Approximately 0 - 4.8V .
63 R/Y sensor P fEngine is running.| Output voltage varies
with fuel temperature. BA
64 | YR [Engine is running.| 0-14V
Data link connector for o
65 |YB CONSULT L Idle speed (CONSULT is connected and 3-9v RA
68 YiL turned on.} 0-4V
BR
87 R EVAP control system [Ignition switch "ON”| Approximately 3.4V
pressure sensor
Y VOLTAGE S
70 Y Power supply (Back-up) | [Ignition switch “OFF”| I(31A1\TT1E4F\‘/) OLTAG ST
BATTERY VOLTAGE BS
102 | G/OR | Injector No. 1 (11 - 14V)
[Engine is running. | (Warm-up condition) BT
104 | G/R Injector No. 3
idle speed
HA
107 | G Injector No. 2
SEFQ07V
EL
BATTERY VOLTAGE
109 | Y/PU Injector No. 4 (11 - 14V)
T T T oK
[Engine is running.| (Warm-up condition) e 1 N S A R
111 | Y/G Injector No. 5 20p L po gl
Engine speed is 2,000 rpm U
114 GY/L Injector No. 6 me:
SEF008Y
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ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Engine is running.| (Warm-up condition)
EGRC-solenoid valve Properly raise drive wheels off the ground v
(for California) Set A/T selector lever in “D" position 08-09
103 ay EGR valve & EVAP can- Englne speed is 2,000 rpm [Vehicle speed
ister purge control sole- is over 12 km/h (7 MPH)]
noid valve (except for [Engine is running.] (Warm-up condition)
California) BATTERY VOLTAGE
|: Engine speed is above 3,200 rpm (11 - 14V)
Idle speed
w05 | mw | EVAP canister purge |Engine is running.| BATTERY VOLTAGE
control sclenoid valve L Idie speed (11 - 14V}
[Engine is running.|
106 B ECCS ground Engine ground
Idle speed
EVAP canister vent con- — — BATTERY VOLTAGE
108 | LG/B ol valve |Ign|t|on switch “ON (1 - 14V)
]Engine is running.|
112 B ECCS ground L Engine ground
Idle speed
Engine is running. BA RY VOLTAGE
113 B/W Current return | L [ TTE Y OLTAG
Idle speed (11 - 14v)
[Engine is running.‘
L Approximately 0.2V
s |e Front heated oxygen Engine speed is below 4,200 rpm
sensor heater |Engine is running. BATTERY VOLTAGE
|— Engine speed is above 4,200 rpm (11 - 14Y)
|Engine is running.l Approximately 0.2V
Rear healed oxygen — - e
116 Y sensor heater |Ign|t|0n switch “ON BATTERY VOLTAGE
Engine is stopped (11 - 14V)
Vacuum cut valve — — BATTERY VOLTAGE
117 | LG bypass valve |Ign|t|on switch “ON”| (11 - 14V)
[Enging is running. |
118 B ECCS ground Engine ground

L Idle speed
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Intermittent incidents (I/I} may occur. In many cases, the probiem 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

The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “0” or
ii1t)!.

i The symptom described by the customer does not recur.

v {1st trip) DTC data does not appear during the DTC CONFIRMATION PRCCEDURE.

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-49).

h A

Check ground terminais. Refer to “Circuit inspection”, “GROUND INSPECTION” (Gl section).

Perform “Incident Simulation Tests™ {Gl section).

v
Check connectar terminals. Refer to “How to Check Enlarged Conilact Spring of Terminal” (Gl section).

EC-99
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

'G'y)'g'g:‘sﬁm'qTTCH BATTERY BATTERY EC-MAIN-01
| | ] Refer to "EL-POWER"
10A 10A 10A '
1 I ;;
LY Y
i R 0 |
I_I_I N : Cotectable line for DTC
¥ R —  Non-detectable line for DTC
—— 1
£e. MiUDL"'H_"?_I
R R
eallien]
L-|ECCS
Ly RELAY
& 0
[
LAy [ [ I
o— £ INECT WG BW
EG-FUEL
—- T
— — @ =W =P e yars
EC-CMPS
| EC-PGCAV
LY Y BAW WG BW  BAY
(=L ol [EHl a1l Ifse]l 1]
IGNSW BATT CRTN SSOFF VB VB ECM
(ECCS
CONTROL
MODULE}
GND-C  GND-C_ CND-

B8/R

1

@-c

1

B/R

L

F213
T[ela]e]s fe =8]8 ]s ]l /]2 1] (F1o3
11]12]13]14]s]isl7]18 [1a o0 fo1 2o fos24] Ty " I

101]102|103] |104]|105|106
107|108[108] (110111112
113|114115{ [116]117|118

G
RV H.S.

AEC481A
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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 (ECCS ground).

TER-
WIRE DATA 1%
Rl
MINAL COLOR iTEM CONDITION (DC Voltage)
NOQ.
[Engine is running. | EM
llgnition switch “OFF“‘ 0-1V
[ &
EGCS relay (Self-shut- For a few seconds after turning ignition =Y
4 WE | o switch “OFF"
[Ignition switch “OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition | (11 - 14v)
switch “OFF” =
[Engine is running.|
10 B ECCS ground L Engine ground ]
Idle speed &T
[Engine is running.|
19 B ECCS ground Enrgine ground
Idle speed Ei
|Ignition switch "OFF“' ov
38 | LY Ignition switch _ _ BATTERY VOLTAGE R
|Ignlt|0n switch “ON (1 - 1aV)
|Engine is running. | e
39 B/R ECCS ground I__ Engine ground
Idle speed
{__m S 1 Engine ground ar
Engine is running. (Probe this terminal with
43 B/R ECCS ground
| L Idle speed & tester probe when N
measuring.) B
56 | BW VOLTAGE
Power supply for ECM [Ignition switch “ON"]| BATTERY VOLTAG .
61 | BW (11 - 14V} BT
70 Y Power supply (Back-up) |Ignition switch “OFF”[ BATTERY VOLTAGE
{11 - 14V) A
|Engine is running.]
106 B ECCS ground Engine ground
Idle speed k=
|Engine is running.‘
112 B ECCS ground Engine ground o
Idle speed (O34
Engine is running.
113 B/W Current retumn [ [ | Ei?'l‘l’iF\i/Y VOLTAGE
— Idle speed (1 - )
[Engine is running.|
118 B ECCS ground Engine ground
Idle speed
261
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— . CONNECT
[C_Ecn il connecTar]] % g

a8

L

€

[L_Ecm __|ofconnecTor])

iy
D o

“sEFUs6R
CONNECT
A€

[ Ecm ]9 CDNNECTDR”

5661113
G [
SET:OSTH

SEFQB5P

Main Power Supply and Ground Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Start engine.
Is engine running?

CHECK POWER SUP-

No

Yes

B v

PLY-I.

1. Turn ignition switch
“ON".

2. Check voltage between
ECM terminal and
ground with CONSULT
or tester.

Voltage: Battery volt-
age

If NG, check the following.

® Harness conneciors

@D,

® 10A fuse

® Harness for open or
short between ECM and
fuse

If NG, repair harness or

connectors.

¢0K

Go to [@ “CHECK
GROUND CIRCUIT” on
next page.

CHECK POWER SUPPLY-II.

1. Stop engine.

2. Check voliage between ECM terminal
and ground with CONSULT or

tester.
Voltage: Battery voltage

NG Check the following.

E DISCONNECT & DISCOMNECT
AE QUAE
o 3]
[_ecm_lo[connecTos]| i
56+61+113 5
[5]
SEF065R

OK

'

® Harness connectors

® 10A fuse
® Harness for cpen or
short between ECM and

battery
If NG, repair harness or
connectors.

CHECK POWER SUPPLY-II.

1. Furn ignition switch “ON" and then
“OFF”.

2. Check voltage between ECM terminals

, , @ and ground with CON-
SULT or tester.

Voltage:

After turning ignition switch “OFF”,
battery voltage will exist for a few
seconds, then drop to approximately
ov.

OK. | "co 1o [B] “cHECK

hd

GROUND CIRCUIT” on
next page.

Case-1: Batlery voltage does
ot exist.

Case-2: Battery voltage exists
for more than a few
seconds.

NG

Case-2

Go to [ “CHECK ECCS

Case-1

A4

(Go to next page.)

EC-102

Y

RELAY” on next page.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-103

[8] Behind glove box (CO nt,d)
//)l\ m\\\ I, ECCS relay
,R ® l &l
(el CHECK HARNESS CONTINUITY NG_; Repair harness or connec-
BETWEEN ECCS RELAY AND ECM. tors. A
1. Disconnect ECM harness connector. i
2. Disconnect ECCS relay harness con-
nector. (ECCS relay is mounted on top
of ECM.) (£l
3. Check harness continuity between ECM
ECM harness connector
accozzal | terminals 68, €1, (119) and relay ter-
minaf ~
Continuity should exist. LG
If OK, check harness for short.
& CISCONNEGT w
4 €& © oK
v
CHECK VOLTAGE BETWEEN ECCS NG._ Check the following.
RELAY AND GROUND. ® Harness conneclors =k
Check voltage between relay terminals Es9), g
, @ and ground with CONSULT or ® 10A fuse
tester. ® Harness for open or
Voltage: Battery voltage short between ECCS AT
= relay and battery
AECO74A OK If NG, repalr harness or
connectors. '
R4,
. DISCORRECT DISCONNECT {’
53] . CHECK OUTPUT SIGNAL CIRCUIT. NG, | Repair hamess or connec- |
= Check hamess continuity between ECM tors. R,
ECM 10[ CONNECTOH—! 5] terminal (4) and relay terminal
15 Continuity should exist.
If OK, check harness for short. R
oK
CHECK ECCS RELAY. NG | Replace ECCS relay. ol
1. Apply 12V direct current between relay
SEF207P terminals and
2. Check continuity between relay termi- Bk
nals (3) and (5).
12v (D) - (2)) applied:
/o Continuity exists. B
O No voltage applied: BT
No continuity
& | OK o
5 0 &
| v -.H]h”.\
2 1
| CHECK GROUND CIRCUIT. NG| Check the following.
3 1. Turn ignition switch “OFF". ® Harness connectors gl
2. Disconnect ECM hamess connector. , =
3. Check harness continuity between ECM ® Harness for open or
SEF023M terminals (10) 3 short between ECM and
(118) and englne ground ground B
P— Continuity should exist. If NG, repair harness or
If OK, check harness for short. connectors.
||__eem_[olconnecTon]| | (TN
10,19, 29, 43,106 , 112, 118 LOK
Check ECM pin terminals for damage and
check the connection of ECM harness
connector.
03 ‘
ﬁ@ INSPECTION END
- AEC496
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@

@

&
©

SEF030T)

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

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

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

MONITOR ITEM CONDITION SPECIFICATION
1 ticner swiicn:
MAS AIR/FL SE ® Shift lever: “N” ] Py
® No-oad 2,500 rpm 8-24
: if:gi”:d_‘t‘,”er ""a”_’t‘“:? P |1 18.2 - 38.0%
I conaidoner switcn:
CALLD VALUE ® Shift lever: “N” o
® No-load 2,500 rpm 14.8 - 33.5%
: i_"gi”e;t\_ﬁer War’:ilg }ngF,, Idle 3.2 - 6.7 gmis
Ir conaitioner switch:
MASS AIRFLOW ® Shifi lever: “N” ,
® No-load 2,500 rpm 8.7 -219 gmvs

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
[Engine is running.| (Warm-up condition)
1.3-1.7V
Idle speed
47 W Mass air flow sensor
[Engine is running.| (Warm-up condition)
1.9-2.3V
Engine speed is 2,500 rpm
; Engine is running. | {Warm-up condition)
48 B Mass air flow sensor [ L J Approximately 0V
ground Idle speed

EC-104
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Malfunction is detected when ... . Gl
(Possible Cause)
Code No.
PG100 A} An excessively high voltage from the sensor is ® Harness or connectors R4
0102 sent to ECM when engine is not running. {The sensor circuit is open or shorted.) U2
...................................................................................... ® Mass air flow sensor
C) A high voltage from the sensor is sent to ECM =]

under light load driving condition.

B} An excessively low voltage from the sensor is sent | ® Harness or connectors
to ECM* when engine is running. (The sensor circuit is open or shorted.) LG
...................................................................................... @ [ntake air leaks
D) A low voltage from the sensor is sent to ECM ® Mass air flow sensor
under 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- =

Detected items
safe mode

Engine speed will not rise more

ir fl n ircui
Mass air flow sensor circuit than 2,400 rpm due to the fuel cut.

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

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

CAUTION: ER
Always drive vehicle at a safe speed.
NOTE: 87
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.
RS
Procedure for malfunction A 7
% MONITOR % NOFAL [] ‘ 1) Turn ignition switch “ON”. B
CMPSsRPM(REF) Orpm 2) Select “DATA MONITOR” mode with CONSULT. X
3} Wait at least 6 seconds.
— OR o
@@r\) 1) Turn ignition switch “ON”, and wait at least 6 sec- Fi
= onds.
2) Select “MODE 7” with GST. )
OR EL
0 RECCORD @}9 1) Turn ignition switch “ON”, and wait at least 6 sec-
seragou] L onds. r
Mo

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.

EC-105 265



TROUBLE DIAGNOSIS FOR DTC P0100

% MONITOR ¥ NO FALL ]
CMPS'RPM(REF)  700rpm
RECORD |
SEF190P

#r MONITOR ¥ NOFAIL []

CMPSRPM(REF) 700rpm
COOLAN TEMF/S 85°C
| RECORD

SEF230U

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

@ 1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait 5 seconds at most.
OR
@@ 1) Turn ignition switch “ON”.
: 2) Start engine and wait 5 seconds at most.
3) Select "MODE 77 with GST.
OR
@@ 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.
NOTE:

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

Procedure for malfunction C

1)
2)
3)
4)

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Start engine and warm it up to normal operating tem-

perature.

Run engine for at least 10 seconds at idle speed.
OR

1)

2)
3)

Start engine and warm it up to normal operating tem-
perature.
Run engine for at least 10 seconds at idle speed.
Select "MODE 77 with GST.

OR

/NON

)

1)

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

Run engine for at least 10 seconds at idle speed.
Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".

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

EC-106
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TROUBLE DIAGNOSIS FOR DTC P0100

OK

MAS AIR/FL SE +00"21 MAS AIR/FL SE +00"21
x0.1V  +02"45 15:48

15:48

NG

x0.1V #0245

4] 153 ?E 3.8 E“I 0 13 2.6 BIB 5.1
;
SEF998N
% MONITOR  ¥¢ NOFAIL [
CMPSsRPM(REF) 3000rpm
VHCL SPEED SE 70km/h
THHRTL POS SEN 3.2V
| RECORD |
SEF231U
CALC LOAD 20%
COOLANT TEMP 95°C
SHORT ET #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
iGN ADVANCE 41.0°
INTAKE AIR 41°C
MAF - 14.1gm/sec
THROTTLE PO 3%
SEF534P

CONNECT

[ Ecm Ecowmecnﬂ]e

<

-0

‘

T

0

@

I

SEFD8ON

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

1)
2)

Turn ignition switch “ON”.
Start engine and warm it up to normal operating tem-
perature.

¥ engine cannot be started, go to “DIAGNOSTIC
PROCEDURE”, EC-109.

3)
4)

5)
6)

7}

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 voitage rise in response to engine
speed increases.

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-108.
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 AT
the driving conditions required
for this test.
OR AL
OVERALL FUNCTION CHECK B
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. BR
Procedure for malfunction D
g@l/ 1) Turn ignition switch “ON”. el
S/ 2) Start engine and warm it up to normal operating tem-
perature. o
3) Select “"MODE 1” with GST. i
4) Check the mass air flow with “MODE 1”.
5) Check for linear mass air flow rise in response to BT
increases to about 4,000 rpm in engine speed. .
OR
@@ 1) Turn ignition switch “ON”. M2
-2} Start engine and warm it up to normal operatingtem-
perature.
3) Check the voltage between ECM termina! and g
ground.
4) Check for linear voltage rise in response to increases
to about 4,000 rpm in engine speed. B3¢
267
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Mass Air Flow Sensor (MAFS) (Cont’d)

EC-MAFS-01
BATTERY - Daiectable line for DTC
I — : Non-datectable line for DTC
g 1on | Reter 1o "EL-POWER” N
To EC-MAIN
@ mmmsivmp U EC Cips
1 EC-PGC/V
AW
D
D 7
: L RED
| =7
MASS AR
FLOW SENSOR
T—I
R B L2Jj L)
el ORL  WIL
&o|Ecos
RELAY o
? l l
L]y el [ .
LI 1-te
WG BW -—
ORL WL
a0
iy
S
ORL WL
® r Te
| ! i
B . i
¢ muaw § - _ ® |
&/R
|—'—|
F223
B/A D
WG BW B/W B/W B 0w I
-5
T el [ [ il o
SSOFF VB VB CRTN QA-  QA- |ECMIECTS |
CONTROL
MODULE) B/R B
A 1
F101 = =
F213 (@B
] =] 3]
NG o Ew  [eE] o a7 ]En
\afsle/ Gy GY BR HEE DR KR X I 6 G R

101{102]103] [104{105{106
107|108J109] |110f111[112
113[114]115] [116{117[118

0| [40]41] [53[54]55] -

23| [44Jas]4e]57]56]59 60 61 ST BT

50| Ja7lasfeelealelss] o]~ | TR
51]52] Jesferlealss]

(=3

AEC482A
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TROUBLE DIAGNOSIS FOR DTC P0100

Engine ground

Mass air flow SensorX
harness connector

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

b4

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

)

CHECK POWER SUPPLY. NG

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

2. Tumn ignition switch “ON”.

3. Check voltage between terminal (3)

Check the following.

® Harness connectors
\GIDF

® Harness for open or
short between ECCS

SEF739R
DiSCOMNFCY
A €
=]
Glzle[ D
KD ©H
YO
AECE91
E DISGONNECT DISCUNMETI
E A€
<
cM_ o|co~uec1“07| 2[3] )
I
e
AEC777
o

DIbCOMI‘ ECT Jﬁ\.tll-l HELT
T S

..

ECM |°|CO'NNECTOFIJ

&

AECT78

and ground with CONSULT or tester. refay and mass air flow
Voltage: Battery voltage sensor
OK @ Harness for open or
short between mass air
flow sensor and ECM
If NG, repair hamess or
connectors.
@ h

CHECK GROUND CIRCUIT. NG | Check the following.

1. Turn ignition switch “OFF”. "| ® Harness connectors

2. Disconnect ECM harness connector. ,

3. Check harness continuity between @ Harness for open or
terminal (2) and ECM terminal @8). short between mass air
Continuity should exist. flow sensor and ECM
If OK, check harness for short to " NG, repair harness or
ground and short to power, connectars.

OK
¥
CHECK INPUT SIGNAL CIRCUIT. NG | Check the foliowing.
Check harness continuity between ter- ® Harness connectors

minal (1) and ECM terminal @).
Continuity should exist.
If CK, check harness for short.

OK

®

(Go to next page.)

EC-109

E10» . Ed

® Harness for open or
short between mass air
flow sensor and ECM
If NG, repair harness or
connectors.

FA

=
)
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TROUBLE DIAGNOSIS FOR DTC P0100

:\\*_
\\

Intake manifold collectcr

Engine ground

SEF084R

Mass air flow sensor
harness connector

SEF739R

(&)
T5.

D*SCOANECT

B &

!

AECEN

Mass Air Flow Sensor (MAFS) (Cont’'d)

®

l

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION",
EC-112.

NG

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-99.

4

INSPECTION END

Procedure B

INSPECTION START

A

Replace mass air flow
Sensor.

CHECK INTAKE SYSTEM.

Check the followings for connection.

® Air duct

® Vacuum hoses

® |ntake air passage between air duct
to collector

if disconnected, reconnect the parts.

NG

OK
v

Loosen and retighten engine ground
screws.

¥

Reconnect the parts.

CHECK POWER SUPPLY.

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

2. Tum ignition switch “ON".

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

NG

OK

(Go to next page.)

EC-110

Check the following.

>
® Haress connectors

G , €D

® 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 hamess or

connectors.
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‘—E @5" DISGURHEGE e DISCOHECT
A€ A€
<]

f___Ecm _ [o[CONNECTOR]|
4B
AECT7?T7
m d DISGONUEC) CISCONNECT
A€ A€
IT__EcM_[o[connecTan]] 1 “ﬂ'
a7
AEC778

Mass Air Flow Sensor (MAFS) (Cont’d)

®

a |

e
@l
CHECK GROUND CIRCUIT. NG_ Check the foliowing.
1. Turn ignition switch “OFF”. "| ® Hamess connectors B
2. Disconnect ECM harness connector. . Sk
3. Check harness continuity between & Harness for open or
terminal {2) and ECM terminal . short between mass air =
Continuity should exist. flow sensor and ECM
If OK, check harness for short to If NG, repair harness or
ground and short to power. connectors. e
L=t
OK
¥
CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
Check hammess continuity between ter- | ® Harness connectors
minal (1) and ECM terminal @3). . FE
Continuity should exist. ® Harness for open or
If OK, check harness for short. short between mass air .
AT
OK flow sensor and ECM
If NG, repair harness or
connectors. B4
v
CHECK COMPONENT NG | Replace mass alir flow i
(Mass air flow sensor). "| sensor. R,
Refer to "COMPONENT INSPECTION”,
EC-112. _
OK
r ST
Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-99.
h 4
INSPECTION END B
ot
EL
(B4
271
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Mass Air Flow Sensor (MAFS) (Cont’d)

COMPONENT INSPECTION

m CONRECT
[ ECM_|o[CONNECTOR] Ej] Mass air flow sensor
37

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

fure.
3. Check voltage between ECM terminal @2 and ground.

I l Conditions Voltage V
i@‘ i C D O 1 lgnition switch "ON” (Engine stopped.) Less than 1.0
Y ¢ <

SEF999N ldle (Engine is warmed-up to normal operating 10-17

temperature.)

2,500 rpm {(Engine is warmed-up to normal oper-
ating temperature.)
idle to about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0
*. Check for linear voltage rise in response to increases to about 4,000 rpm
in engine speed.
4. If the voltage is out of specification, disconnect mass air
flow sensor harness connector and connect it again. Repeat

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

SEFO30T film for damage or dust.

19-23

EC-112
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Absolute Pressure Sensor (For California)
Absolute
pressure senset 1 COMPONENT DESCRIPTION &l
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 [i&
the voltage signal to the ECM. As the pressure increases, the
voltage rises.
(Bl
SEF4280Q
LG
o a
4.5 '
> 4}
%3'3 ; j Ambient.
S5l , barometic
= ol : pressure
2‘1_? vacuum : =E
Oosf i
033 T06.6
{100, 3.94) (800, 31.50) AT
Pressure kPa {mmHg, inHg)
(Absolute pressure) SEFD46S
ON BOARD DIAGNOSIS LOGIC &
Dlaggzs;:r]'gc.)uble Malfunction is detected when .... (Pg::;:; l;e;lﬁe) =)y
PC105 A) An excessively low or high voltage from the ® Harness or connectors
0803 sensor is sent to ECM. {Absolute pressure sensor circuit is open or BE
shorted.)
® Absolute pressure sensor
B) A high voitage from the sensor is sent to ECM | ® Hoses ST
under light load driving conditions. (Hoses between the intake manifold and abso-
lute pressure sensor are disconnected or
clogged.) A
® Intake air leaks
® MAP/BARO switch solenaid valve
® Absolute pressure sensor BY
C) Alow voltage from the sensor is sent to ECM | ® Absolule pressure sensor
under heavy load driving conditions. ug

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE EL
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”.
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Absolute Pressure Sensor (For California)

- — (Cont’d)

O FAIL i
MONITOR NO FA Procedure for malfunction A
COOLAN TEMP/S 30°C 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.

RECORD | 3) Wait at least 6 seconds.
SEFOG2P OR
(@ 1) Turn ignition switch “ON” and wait at least 6 sec-
& onds.
2) Select “MODE 7” with GST.
OR
(noy 1) Turn ignition switch “ON” and wait at least 6 sec-
paed onds.

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

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

Procedure for malfunction B

% MONITOR  Y¢ NO FAL ] NOTE:

CMPS-RPM{REF) 700rpm 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-
RECORD | ) Tum 19
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.
OR
(@) 1) Start engine and warm it up to normal operating tem-
N perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine.
4} Let engine idle and wait at ieast 15 seconds.
5) Select “MODE 7” with GST.
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 (Seif-diagnostic
results)” with ECM.
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Absolute Pressure Sensor (For California)

(Cont’d)
# MONTOR s NoFalL L] Procedure for malfunction C
CMPSsRPM(REF) 4000rpm CAUTION: &l
VHCL SPEED SE 70kmvh ; i
B/FUEL SCHDL B Always drive vehicle at a safe speed.
ABSOL PRES/SE 4.4V NOTE: e
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- i
| RECORD ] ducting the negt t_e_st. .
sEFsssy| (g 1) Turn ignition switch “ON”.
= 2) Select "DATA MONITOR” mode with CONSULT. L
ENGINE SPD oo ORPM The voltage of “ABSOL PRES/SE” should be more
COQEMEIENE - o than 1.74 [V].
IGN ADVANGE ... Y If the check result is NG, go to “DIAGNQOSTIC
........... ToTKE: PROCEDURE”, EC-117.
MAP o 0.258%15 If the check result is OK, go to following step.
INTAKE AIR e el 3) Start engine and warm it up to normal operating tem- FE
FOEL YR E2 URUiSED perature.
SHORT FT #1 ..., e 0.0% 4) Turn ignition switch “OFF” and wait at least 5 sec-
FONG T L 00 onds. AT
O2FT B1 81 ... s 0.0% 5) Start engine and let it idle for at least 13 seconds.
O28B182 e OO0V |sErst8R 6) Select “DATA MONITOR” mode with CONSULT. _
po— 7) Drive the vehicle at least 3 consecutive seconds [F4
W under the following conditions,
i B/FUEL SCHDL: More than 5.9 ms
e [loavecionl CMPS-RPM (REF): 3,000 - 4,800 rpm RA
ne Selector lever: Suitable position
Driving pattern: Driving vehicle uphill {Increased _
engine load) will help maintain ER
the driving conditions required
ﬂ for this test. e
@ © © il OR sl
S'EFGN OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front Eg
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.
BT
Procedure for malfunction C
g@ 1) Turn ignition switch “ON”. .
£ 2) Select “MAP” in “MODE 1” with GST. [l
3) Make sure that the Eressure of “MAP” is more than
46 kPa (0.47 kg/cm~, 6.7 psi).
OR EL

q@ 1) Turn ignition switch “ON".
- 2) Make sure that the voltage between ECM terminal Y
and ground is more than 1.74 [V]. i
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Absolute Pressure Sensor (For California)

(Cont’d)
EC-AP/SEN-01
—p——— [
: Detectable line for DTS
OH —  NoR-detectable line for DTC
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TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (For California)

EC-117

3
Brake reservoir tank — _ (cont d)
DIAGNOSTIC PROCEDURE
If the trouble is duplicated after “Procedure for malfunction @l
A or C”, perform “Procedure A” below. If the trouble is
duplicated after “Procedure for malfunction B”, perform ,F
“Procedure B” on next page. A
Procedure A
|l
INSPECTION START =i
¥ L,@
Engine ground 1. Turn ignition switch “OFF”. ]
2. Loosen and retighten engine ground
screws. Then retest.
Trouble is not fixed.
= > NG . g
_ CHECK POWER SUPPLY. » Check the foliowing. =
- 1. Turn ignition switch “OFF”. ® Harness for open or
2. Disconnect absolute pressure sensor short between ECM
Intake manifold coliector harness connector. and absolute pressure AT
3. Check sensor connector for water. sensor
SEFO84R Water should not exist. #® Harness connectors
If OK, go to step 4. If NG, repair or , =4
P replace harness connector. If NG, repair harness or L
E}I @ 4. Tun ignition switch “ON”. connectors.
1.5. A 5. Check voltage between terminal (3)
and engine ground with CONSULT or [P
213 tester.
Voltage: Approximately 5V
OK Bl
B v
B O CHECK GROUND CIRCUIT. NG.: Cheack the following. &7
= 1. Turn ignition switch “OFF”. ® Harness for open or N
2. Check harness continuity between short hetween ECM
SEF0858 terminal and engine ground. and absolute pressure ,
Continuity should exist. sensor RS
E] If OK, check harness for short to ® Harness for open or
DISCONNECT /7Y ground and short to power. short between TCM
Eﬁ} (chla) and absolute pressure T
= OK sensor -
- ® Harness connectors
If NG, rep’air open circuit [Fl2,
or short to ground or
short to power in harness
@ or connectors. EL
el b
- v
SEFQ96S NG )
CHECK INPUT SIGNAL CIRCUIT. »| Check the following. ik
1. Disconnect ECM harness connector. ® Harness for open or
DISCONNECT = Iy 2. Check harness continuity between short between ECM
E} Cﬁa) Eé} ECM terminal @8 and terminal (2). and absolule pressure
HS. T.5. Continuity should exist. sensor
T _ If OK, check harness for short to ® Harness connectors
IL_Ecm__[o[connecTor] 2[5 ground and short to power. , 22
5 If NG, repair open circuit
OK or short to ground or
short to power in harness
@ or connectors.
SEF672T (Go to next page.)
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Absolute Pressure Sensor (For California)

(Cont’d)
CHECK COMPONENT NG.; Replace absolute pres-
{Absolute pressure sensor). Sure sensor.
Refer to “COMPONENT INSPECTION",
EC-120.
l OK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

L Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-
ness connector and retest.

!

INSPECTION END
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Absolute Pressure Sensor (For California)

(Cont’d)
MactveTesT [ Procedure B
MAP/BARO sw/v  MAP INSPECTION START @
oo===——==- MONITOR —z========:
CMPSsRPM(REF) 700rom
MAP/BARO SWN  MAP v NG A
ABSOL PRES/SE 13V CHECK VACUUM SOURCE TO ABSO- »| CHECK VACUUM HOSE.
LUTE PRESSURE SENSOR. Check vacuum hase for
1. Start engine and warm it up to nor- clogging, cracks, discon- oy
mal operating temperature. nection and improper i
BARO m 2. Tumn ignition switch “OFF”". connection.
SEFS00R| [ 3. Gonnect MAP/BARO swilch solenoid H NG, repair or replace
valve and absolute pressure sensor the hose. J LE
with a rubber tube that has vacuum
WmactvetesT B [ gauge. OK
4. Turn ignition switch “ON". Y
MAP/BARO SW/v  Baro 5. Select “MAP/BARO SW/V” in Check vacuum port for
zzz==z==== MONITOR =====zz==: “ACTIVE TEST” mode with clogging.
CMPS*RPM(REF) 700rpm CONSULT. If NG, clean it.
MAP/BARO SW/V  BARO 6. Start engine and let it idle. FE
ABSOL PRES/SE 43V 7. Touch “MAP" and “BARO" alter- OK
nately and check for vacuum. Y
CHECK COMPONENT a
MAP/BARO (MAP/BARO switch sole- | &1
-BARO SW/S Vaguum noid valve).
SEF498R - Refer to “COMPONENT
BARO Vacuum should not exist. INSPECTION” of )
Absolute pressure MAP Vacuum should exist. “TROUBLE DIAGNOSIS -
RN, sensor FOR DTC P1105”,
/ Vacuum gauge CQNSULT display should be changed EC-320. )
n without delay. RA
@l@) "‘ OR OK J NG
e 4. Turn ignition switch “ON". 4
) = 5. Start engine and check for Replace B
o vacuum. MAP/BARO
' For 5 seconds after starting switch sole-
engine: noid valve. ,
Vacuum should not exist. S
[ More than 5 seconds after start- ¥
3-way connector  SEF385U ing engine: CHECK INTAKE SYSTEM.
Vacuum should exist. Check intake system for air ES
@ leaks.
' OK
- = ; |
Spin CHECK HOSE BETWEEN ABSOLUTE NG> Repalr or reconnect B
PRESSURE SENSOR AND MAP/ hose.
BARO SWITCH SOLENOID VALVE,
) 1. Turn ignition switch “OFF”. M2,
Ciogging 2. Check hose for clogging, cracks, dis-
connection and improper connection.
5 = OK EL
improper connection A J NG
' sertool| | CHECK COMPONENT »| Replace absolute pres-
: (Absolute pressure sensor). sure sensor. B3
Refer to "COMPONENT INSPECTION” -
on next page.
OK
¥
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.
i
INSPECTION END
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Absolute Pressure Sensor (For California)

- CONKNECT (Cont’d)
H-S. Gj] COMPONENT INSPECTION
[L_ECM _[O] CONNEGTOR]| Absolute pressure sensor
Absolute pressure — T 1. Remove absolute pressure sensor with its harness connec-

sensor

@@\ - tor connected.

2. Remove hose from absolute pressure sensor.
ﬂ 3. Turnignition switch “ON” and check output voltage between

ECM terminal @ and engine ground.
= The voltage should be 3.2 to 4.8 V.
seFogaV| 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:

e Always calibrate the vacuum pump gauge when using
it.

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

5. If NG, replace absoclute pressure sensor.
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intake air lemperature sensor Intake Air Temperature Sensor
COMPONENT DESCRIPTION o
o The intake air temperature sensor is mounted to the air duct ™
[ ] housing. The sensor detects intake air temperature and trans-
mits a signal to the ECM. -
i i ; imp § T
. , The temperature sensing unit uses a thermistor which is sensi
ead wires \‘—_ tive to the change in temperature. Electrical resistance of the
thermistor decreases in response to the temperature rise. EM
SEF303R
R LG
20+ <Reference data>
R Intake air temperature Voltage® Resistance
6r o, o
g 4r Acceptable C(°F) v ki
g o 20 (68) 35 21-29
% 38F 80 (176) 1.23 0.27 - 0.38 EE
& 04r *: These data are reference values and are measured between ECM terminal
0.2 (Intake air temperature sensor) and ECM terminal (ECCS ground).
0 %6 @5 60 80 100 AT
(-4) (32) (E8)(104){140){176) (212)
Temperature °C (°F) SEF012P
FA
ON BOARD DIAGNOSIS LOGIC
Diagnostic
k|t 5) /i
Trouble Code Malfunction is detected when ... Ch?C ltems A
No (Possible Cause)
PO110 A) An excessively low or high voltage from the sen- |® Harness or connectors EE
0401 sor is 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 =L
engine coolant temperature sensor.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. if DTC cannot be BT
confirmed, perform “Procedure for malfunction B”.

NOTE: R
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- EL
ducting the next test.

DX
Procedure for malfunction A
% MONITOR % NoFalL L] 1) Turn ignition switch “ON".
CMPS<RPM{REF) Orpm 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
OR
el 1) Turn ignition switch “ON” and wait at least 5 sec-
] onds.
2) Select MODE 7 with GST.
} RECORD ]
SEF232U
281
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% MONITOR ¢ NO FAIL
COOCLAN TEMP/S 30°C
VHCL SPEED SE 75km/h
i RECORD
SEF233U

FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
GALC LOAD _ 0%

OOLANT TEMP 2800
SHORT FT #1 0%
LONG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD Okm/h
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
025 B1,81 0.380V
Q2FT B1,51 0%
025 B1,52 0.000V

SEF950N

—n CONNECT
|__Ecm_Jof connecTor | GJ]
51

SEF008P)

Intake Air Temperature Sensor (Cont’d)
OR

/oy 1) Turn ignition switch “ON” and wait at least 5 sec-
e onds.
2) Turn ignition switch “"OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode N (Self-diagnostic
results)” with ECM,

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.

/@ 1) Wait until engine coolant temperature is less than
N1 90°C (194°F).

(a) Turn ignition switch “ON".

(b) Select “DATA MONITOR” mode with CONSULT.

(c) Check the engine coolant temperature.

(d) If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF” and cool
down engine.

® Perform the following steps before engine coolant
temperature is above 90°C (194°F).

2) Tumn ignition switch “ON”.

3) Select “DATA MONITOR"” mode with CONSULT.

4) Start engine.

5) Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH)
for 2 consecutive minutes.

OR
@ 1) Wait until engine coolant temperature is less than
' 90°C (194°F).

(a) Turn ignition switch “ON”.

(b) Select MODE 1 with GST.

{c) Check the engine coolant temperature.

(d) If the engine coolant temperature is not less than
90°C (194°F), tumn ignition switch “OFF” and cool
down engine.

e Perform the following steps before engine coolant
temperature is above 90°C (194°F).

2) Start engine.

3) Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH)
for 2 consecutive minutes.

4) Select MODE 7 with GST.

EC-122
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Intake Air Temperature Sensor (Cont’d)
OR
@ﬂ) 1) Wait until engine coolant temperature is less than
e 90°C (194°F). ol
(a) Turn ignition switch “ON”. =
(b) Check voltage between ECM terminal G) and
ground. i,
Voltage: More than 1.0 (V) o
(c) If the voltage is not more than 1.0 (V), turn igni-
tion switch "OFF” and cool down engine. i
e Perform the following steps before the voltage is
below 1.0V.
2) Start engine. 16
3) Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH)
for 2 consecutive minutes.
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.

il
iy}

RA

Eh

FL

(D2
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Intake Air Temperature Sensor (Cont’d)

EC-IATS-01

s : Detectable line for DTC
—  Non-detectable Iine for DTC

INTAKE AIR
—@—‘ TEMPERATURE
SENSOR

] (o]
YiG W/B
22
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| |
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a0,
50

YiG B/Y BYY
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CONTROL GND  |(TRANSMISSION
MODULE) CONTROL
F101 MODULE]
Faod
= (Ea) ]2 [2]3] © [4]s]6] 7]z
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TROUBLE DIAGNOSIS FOR DTC P0110
Intake Air Temperature Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START @
y A
CHECK POWER SUPPLY. NG_ Check the following. o

1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect intake air temperature Es6), Elif

sensor harness connector. #® Harness for open or

3. Turn ignition switch "ON”. short between ECM
4. Check voltage between terminal (2) and intake air tempera- G

and ground. ture sensor
o . Volitage: If NG, repair hamess or
T.8. Eé:)] @ !‘i Approximately 5V connectors.

OK

= v FE
CHECK GROUND CIRCUIT. NG | Check the following.

1. Turn ignition switch “OFF”. "| ® Harness connectors
D O 2. Check harness continuity between EsD, &

= terminal @ and engine ground. ® Harness connectors

SEF394R| | Continuity should exist. ,

[?3 If OK, check harness for short to ® Hamess for open or FA

ground and short to power. short between ECM
. DisCoNNECT 5 and intake air tempera- B4
ture sensor s

e ® Harness for open o

172)

short between TCM ER
and intake air tempera- Sk
@ ture sensor
If NG, repair open circuit @
= 'ﬂ or short to ground or el

= short to power in harness

SEF395R
or connectors. S
b4
CHECK COMPONENT NG | Replace intake air tem- 87
(Intake air temperature sensor). " perature Sensor.
Refer to “COMPONENT INSPECTION”
on next page. )
oK
¥
Perform “TROUBLE DIAGNOSIS FOR EL
INTERMITTENT INCIDENT”, EC-99.
7
v o
INSPECTION END
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T
SEF397R
20+
13 I
&f
4r Acceptable
5 2
&
Ry
[72]
& 0.4}
0.2F
0.1

-20

4

020 40 60 60 100
| (32) (68) (104 (140) (78 (212)
Temperature °C {°F}

SEFQ12P

Intake Air Temperature Sensor (Cont’d)
COMPONENT INSPECTION

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

<Reference data>

intake air temperature .
°C (°F) Resistance k{}
20 (68) 21-289
80 (176) 0.27 - 0.38

If NG, replace intake air temperature sensor.

EC-126
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Engine Coolant Temperature Sensor (ECTS)

Terminal . -
Sensor (Circuit)
Gl
COMPONENT DESCRIPTION
ﬂ:— The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-  #id
nal from the ECM. The modified signal returns to the ECM as

/ O d the engine coolant temperature input. The sensor uses a ther-
caskot mistor which is sensitive to the change in temperature. The [EM

electrical resistance of the thermistor decreases as temperature
SEFSS  increases.

<Reference data>

20
19t .
C E -
§- hgine coolant tem Voltage* Resistance
a 4T Acceptaple perature Vv K(}
! °C (°F)
()
£ §8F 10 (14) 4.4 7.0- 11.4 5E
w0
& 0.4t 20 (68) 3.5 2.1-29
gf 50 (122) 2.2 0.68 - 1.00 .
(.24% (;392) (ég) (1%%(%%) (1%%)(12?% 90 (194) 0.9 0.236 - 0.260
Temperatura °G {°F) N
SEFC12F|  *: These datla are reference values and are measured between ECM terminal
@ (Engine coolant temperature sensor) and ECM terminal (ECCS 4
ground).
ON BOARD DIAGNOSIS LOGIC =0
Diagnostic
Trouble Code Maifunction is detected when ... Ch?Ck ltems =
No {Possible Cause) B&
PO115 ® An excessively high or low voltage from the sensor | ® Harness or connectors
0103 is sent to ECM.” {The sensor circuit is open or shorted.) &7
® Engine coolant temperature sensor
*: When this maifunction is detected, the ECM enters fail-safe mode and the MIL lights up. 28
S
Detected items Engine operating condition in fail-safe mode
Engine cooclant temperature will be determined by ECM based on the time BV
after turning ignition switch “ON" or “START".
CONSULT displays the engine coolant temperature decided by ECM. K
5
- Engine coolant temperature decided
Condition (CONSULT display) =
Engine coolant temperature sensor circuit Just as ignition switch is turned ON B
20°C (68°F)
or Start
More than approx. 6 minules after o s i
ignition ON or Start 80°C (176°F)
20 - 80°C {88 - 176°F)
Except as shown abaove {Depends on the time)
287
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Yr MONITOR Y NO FAIL

COOLAN TEMP/S

30°C

RECORD

SEFOO2P

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROQCE-
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”.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 5 seconds.

OR

@@) 1) Turn ignition switch “ON” and wait at least 5 sec-
= onds.
2) Select "MODE 7” with GST.
OR
T@ 1} Turn ignition switch “ON” and wait at least 5 sec-

onds.

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

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

EC-128
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Engine Coolant Temperature Sensor (ECTS)
(Circuit) {Cont’d)

EC-ECTS-01 @

mmmm : Detectable line for DTC EIM
wemen . Non-detectabie line for DTC
ENGINE COOLANT LG
A TEMPERATURE
NAAM SENSOR
F14
- o
LGA wW/B
AT
wiB
—- ,’5\\
* ..B/Y ﬁﬁ\
N
BY
[RA)
BIY
el
' F401 ER
B/Y
I 87
LG/R B/Y By
Bl [Eal [E3
™W GND-A |EGM(ECCS SENS |TCM RS
CONTROL GND (TRANSMISSION
MODULE) CONTROL
MODULE)
BT
[IE
EL
== 112131 © 1445|617 |05
GIoED
GY EAIEY iE) K] 7 R 20 5 ) o
I
1121314 ] [ [0l ia[14[1 @ P B = R B 2 I ST A EE R
ABHAIEEEEREE 3 EE £ E EE L R R R R I
101]1oz]103] [104]rcs]ros 39
107|108f10g] tsol111]112 43
11air4f7s] [18]1e7[ 112 3
AECAS5A
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temperature

Engine Coolant Temperature Sensor (ECTS)

(Circuit) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

m h 4

sensor harness M Distributor
connector \ B cover
L SEF741R]
= DISCQHNEG!
TS,
_
9 © 0
SEF541P
- THSCONNECT .
4€
(132)
SEF542P

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. | ® Harness for open or
2. Disconnect engine coolant tempera- short between ECM
ture sensor harness connector. and engine coolant
3. Turn ignition switch "ON". temperature sensor
4. Check voltage between ferminal @ If NG, repair open circuit
and ground with CONSULT or tester. or short to ground or
Voltage: short to power in harness
Approximately 5V or connectors.
OK
E v
CHECK GROUND CIRCUIT. NGL Check the following.
1. Tum ignition switch “OFF"". "| ® Hamness for open or
2. Check harness continuity between short between ECM
terminal (1) and engine ground. and engine coolant
Continuity should exist. temperature sensor
If OK, check harness for shoit to ® Harness for open or
ground and short to power. short between TCM
OK and engine coolant
temperature sensor
® Harness connectors
:
If NG, repair open circuit
or short to ground or
short to power in harness
or connectors.
v
NG

CHECK COMPONENT

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

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INGIDENT”, EC-99.

v

INSPECTICN END

EC-130

h 4

Replace engine coolant
temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0O115

Engine Coolant Temperature Sensor (ECTS)

S (Circuit) (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
A,
J_/ <Reference data>
Temperature °C {°F) Resistance k{2 el
20 (68) 21-29
SEF152P
50 (122) 0.68 - 1.00 e
aor 90 (194) 0.236 - 0.260
‘Tg:
er .
- — Acceptable If NG, replace engine coolant temperature sensor.
2 o
% &8F BE
é 0.4
p.2p
D10 ' i ‘ L b L .‘",.’_E,"'\L‘\_
20 0 20 40 60 80 100 '
(-4) (32} (66) (104} (140} {176)(212)
Temperature “C (°F})
SEFO12P
BA
R
El
BT
R
EL
1%
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

Note: If both DTC P0120 (0403) and DTC P0510 (0203) are displayed, perform TROUBLE DIAGNO-
SIS FOR DTC P0510 first. (See EC-303.)

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 voltage, and emits the voltage signal to the
ECM. In addition, the sensor detects the opening and closing speed of the throttle valve and feeds the
voltage signal to the ECM.

Idle position of the throttle valve is determined by the ECM receiving the signal from the throttle position
sensor. This 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

controf.

Supply voltage: 5V
(Applied betwean terminal
No. 1 and 3)

@
=

Wide open
throttle
position
4 Switch
Closed
throttle

? o | position

13 switch
3

Output voltage between
terminal No. 2 and 3 }/

e

&
o

=3

il
QoD

Throttle
position
sensor

-
- /
o N3

-

Throttle vaive opening angle (deg)

N
=)

170

—— Y

(=]

45 90 135

o

Qutput voltage between terminal No. 2 and 3 (V)

AECO029A
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION
THRTL POS @ Ignition switch: ON Throttle valve: fully closed 0.3-0.7V
EN (Engine stopped)
S ® Engine: After warming up Throttle valve: fully opened Approx. 4.0V
® Ignition switch: ON Throttle valve: fully closed 0.0%
ABSOL TH-P/S (Engine stopped)
® Engine: After warming up Throttle valve: fuily opened Approx. 88%

EC-132

292



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 @3 (ECCS ground).

TER- @
WIRE DATA
T
MINAL COLOR ITEM CONDITION (DC Voltage)
NO. -
e
‘Ignition swilch ”ON"| {Warm-up condition)
03-07V
Accelerator pedal fully released 2l
23 R Throttle position sensor b
llgnition switch “ON”
Approximately 4V
Accelerator pedal fully depressed LG
[Ignition switch “ON”] (Warm-up condition)
Approximately 0.4V
3 RG Throttle position sensor Accelerator pedal fully released
signal [ignition switch “ON"|
Approximately 4V _
Accelerator pedal fully depressed FE
418 BR Sensors’ power supply [ignition switch “ON” Approximately 5V
[Engine is running.| (Warm-up condition) A
50 B/Y Sensars’ ground Approximately 0V
- ldle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic [B14,
Trouble Malfuncticn is detected when ... Ch?Ck ltems
{Possible Cause)
Code No.
P0O120 A) An excessively low or high voltage from the sen- | ® Harness or connectors BR
0403 sor is sent to ECM.* (The throttle position sensor circuit is open or
shorted.) ——
® Throttle position sensor <l
B) A high voltage from the sensor is sent to ECM ® Harness or connectors
under light load driving condition. (The throttle position sensor circuit is open or B
shorted.)
@ Throttle position sensor
® Fuel injector E
® Camshaft position sensor
® Mass air flow sensor
HENY
1Mk~

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

¢ |ntake air leaks

® Haress or connectors
(The throttle position sensor circuit is open or shorted.)

® Throttle position sensor AL
*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.
X
Detected items Engine operating condition in fall-safe mode
Throttle position will be determined based on the injected fuel amount and
the engine speed.
Therefore, acceleration will be poor.
Throttle position sensor circuit Condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration
293
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¥z MONITCR s NOFAIL

VHCL SPEED SE

20km/h

RECORD

SEF651U

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

Procedure for malfunction A

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”.

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:

e Before performing the following procedure, confirm
that battery voltage is more than 10V at idle.

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

(@\ 1) Turn 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
OR
(@& 1) Startengine 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.
OR
(3@ 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 Il (Seli-diagnostic results)” with ECM.

EC-134
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

Procedure for malfunction B

¥ MONITOR ¥ NO FALL L] NOTE:

CMPS-RPM(REF)  700pm If “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. [

@ 1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and let it idle for at least 10 seconds. Rkl
RECORD | ) J OR

SEF190P @@ 1) Start engine and let it idle for at least 10 seconds.

2) Select “MODE 7 with GST.
OR
g@ 1) Start engine and let it idle for at least 10 seconds.
N 2) Turn 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.

EL

I<
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TROUBLE DIAGNOSIS FOR DTC P0120

% MONITOR ¢ NO FAIL [
THRTL POS SEN 0.48V
ABSOL THeP/S 0.0%

RECORD |
R SEF024P
NG data OK data
THRTL POS SEN 00'00 THATL PQS SEN 00"00
1538 x0. 1V +03'84 1528 WAV +3"54
. o 1'\5 2(.3 3l8 5‘1 o 1? ZIB 3.5 5}
ABSOL THeP/S 00"00  ABSOL THeP/S Q90"00
15:38 %% +03*54 15:38 Sh +03"54
© 25 50 75109 0 25 S0 75 100

>

THRTL ABSOL

»

.

THRTL ABSOL
0S5 TH/PO

. POS TH/PO .
15:38 gEN  SEN 1538 gEN SEN
v (%)
0036 2.14 39.9 00"46 2.88 57.4
00"37 2.20 41.3 0047 3.00 B60.5
00"38 2.26 42.7 co'48 312 63.3
p0'38 232 44.4 0049 324 66.1
00"'41 2.26 42.7 00'50 334 68.9
00"'42 220 413 00'51 346 714
00"43 258 50.4 00°52 356 74.2
{0'44 266 52.5 00"53 3.68 77.0
o0"4s 276 54.9 00"54 3.80 79.8
SEFQ21P

v¢ MONITOR v¢ NO FAIL |:|

CMPS*RFM(REF) 2137rpm

MAS AIR/FL SE 3.07V

COOLAN TEMP/S 84°C

M
| RECORD |
SEF235U

CONMNECT

[ Ecw ﬁcomwsmoﬂﬁ

47

@ o

SEF999N

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) Stant 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:
¢ The voltage when accelerator pedal fuily released is
approximately 0.3 - 0.7V.
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-139.
If OK, 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 location: Driving vehicle uphill {Increased
engine load) will help maintain
the driving conditions required
for this test.

pedal is fully

OR
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 ground:
More than 3V

EC-136
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TROUBLE DIAGNOSIS FOR DTC P0120

= CONNECT
[[__ecm__|of comecton | Ej] %
51

27

<

2 O

SEFG06P

Throttle Position Sensor (Cont’d)

OR
1) 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 ground: i
More than 3V )
Voltage between ECM terminal ¢ and ground:
Less than 1.5V
2) Stop the vehicle, turn ignition switch “OFF”, wait at
least 5 seconds and then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Self-diagnostic @
results)” with ECM.

@

3,

HI
=
=

=5
&@n

15,

it
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

THROTTLE
PCE)I\SJ!TK%N .  Cetectable line for DTC
SszaSO — : Non-detectable line for DTC

w
I e I
| |
[ i
BR I I w/B
g N L | . T
N0 - [}
I cmm@ oF B ’-L*EC-AF’/SEN
W

EC-AP/SEN I
BR WiB
@2 -
L] L._| Ik -]
R BiY
~J-o-
] |
[ 1
! |
+ | I —
I : @
N
| |
| |
| |
i i
| 1
| 1
! | BiY
B (T
-+
1@ 1 B/Y
BIR
l—l—|
B/R
BR R B/Y ®-5
el o] ol - ' W
AVGC VO GNDA EOM(ECCS L e [35] ou
MOBULE) (@D SGE,L\'DS (TRANSMISSION
a MODULE)

B 1{2]z] © [4]s5]6]7 2
Fzd) (F105) F218
| =, BHEIEMBERDELEMNG SIHED R
—l
1 HEAIBEHEEELIEQR el EEREE EHE R B R E E
516|718 ] [1s]i7]3a]19]z0 2] =2 36]37138]30)40 41142 [43]44 45  46]47]48

101|102)103) 104 [105{106)
10711cepogf 110{111112
113[114[115] jris{1i7{118,

AECA486A
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TROUBLE DIAGNOSIS FOR DTC P0120

Engine ground

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. Hf the trouble is duplicated after “Pro-

cedure for malfunction C”, perform “Procedure C” on

EC-142.
Procedure A

SEF084R

INSPECTION START

v

Throttle position sensar

—— harness connec
- D

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

t%

B

EC-139

of ¥ GE
& CHECK POWER SUPPLY. NG | check the following.
1. Disconnect throttle pasition sensor ® Harness connectors T
harness connector. @2 , -
g 2. Tum ignition switch “ON". ® Harness for open or
EFOSOR] | 3. Check voltage between terminal @ short between TCM and —
and ground with CONSULT or tester. throttle position sensor it
Voltage: Approximately 5V If NG, repair open circuit
= W e or short to ground or short |
1213) | 47N ES} OK to power in harness or R,
connectors.
@ B ¥ [31F:
CHECK GROUND CIRCUIT. NG | check the following.
2 O 1. Turn ignition switch “OFF". ® Harness connectors
}f& 1 2. Check harness continuity between 2D , 8T
terminal (3) and engine ground. @ Harness connectors
SEF564P Continuity should exist. ,
If OK, check hamess for short to @ Harness for open or B35
E ground and short to power. short between ECM and
throttle position sensor
DISCONNECT
: i 5:] C‘@ OK ® Harness for open or BT
15. short between TCM and
throttle position sensor
If NG, repair open circuit 13
=1 or shoit to ground or short o
@ 1o power in harness or
connectors. el
}
SEFE65P NG .
CHECK INPUT SIGNAL CIRCUIT. .| Repair harness or con- o5
T 11 1. Disconnect ECM harness connector. nectors. o
e ey Y ey 2. Check harness continuity between
HS. Eé} TS. Gé} ECM terminal @3 and terminal (2).
=y 2] Continuity should exist.
L ECM 10| CONNECTOR ” If OK, check harness for short to
23 ground and short to power.
+ OK
[Q] ®
(Go to next page.)
SEF566P
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

!

CHECK COMPONENT
{Throttle position sansor).

Refer to “COMPONENT INSPECTION”,

EC-307.

NG

Replace throttle position

"| sensor. To adijust it, per-

form “Basic Inspection”,
EC-78.

OK

4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-99.

v

INSPECTION END

Engine ground

SEF084R

Throtfle posmon sensor /
harness connector

‘\I
\‘? :
. Y
/\ % i ‘
/&m SEFO50R
- %ﬁ DISCONMEGT
{1212 | £83 GSD]
L
D O
2]
SEF564P

Procedure B

INSPECTION START

Y

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

¥

CHECK POWER SUPPLY.

1. Disconnect throftle position sensor
harness connector.

2. Tumn ignition switch “ON".

3. Check voltage between terminal (1)

Voltage: Approximately 5V

NG

Y

and ground with CONSULT or tester.

OK

v

®

{Go to next page.)

EC-140

Check the following.

® Harngss connectors
@D . E29)

® Harness for.open or
short between TCM
and throttle position
sensor

If NG, repair open circuit

or short 1o ground or

short to power in harness

or connectors.
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor {Cont’d)

= ®
- & DISCONNEST
= A€ & B g
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors G
2. Check harness continuity between 2D , Lits)
terminal and engine ground. L] Harness connectors
Continuity should exist.
- If OK, check harness far short to ® Harness fof open or &
= ground and shori to power. short between ECM =
and throttle position
SEFBG5P OK SBNsor
® Harness for open or LG
mscowm short between TCM
D\SCCM\IEuT P
and throttle position
sensor
If NG, repair open circuit
’L ECM iO[ CONNECTOR ” or short to ground or
23 short to power in hamess
or connectors, =
o] . "
C‘(@ CHECK INPUT SIGNAL CIRCUIT. »| Repair hamess or con- AT
= 1. Disconnect ECM harness connector. nectors.
SEFS566P| 2. Check harness continuity bgetween
ECM terminal and terminal @ B4
Continuity should exist. Fi
If OK, check harness for short to
ground and short to power.
OK [Ipthiiy
: NG
CHECK COMPONENT »! Replace throftle position oF)
(Throttle position sensor). sensor. To adjust it, per- AR
Refer to “COMPONENT INSPECTION", form “Basic Inspection”,
EC-307. EC-78.
OK 2l
Y NG
CHECK COMPONENT » Replace mass air flow .
{Mass air flow sensor). SEnsor. RS
Refer to “"COMPONENT INSPECTION”,
EC-112.
OK el
v NG
CHECK COMPONENT »| Replace camshaft posi- _
{Camshaft position sensor). tion sensor. ik,
Refer to “COMPONENT INSPECTION”,
EC-248.
Ok EL
" NG
CHECK COMPONENT | Replace fuel injector. o
(Fuel injector). [CX
Refer to “COMPONENT INSPECTION”,
EC-428.
OK
A
Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-99.
'
INSPECTION END
301
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Engine ground

SEFO50R

E DISCONNECT

P
LS
0
}
f -
SEF564R
DISCONNECT
= B )
odip A€ (5
SEFSE5P

Throttle Position Sensor (Cont’d)

Procedure C

INSPECTICN START

r

ADJUST THROTTLE POSITION SEN-
SCR.
Perform “Basic Inspection”, EC-78.

OK
v
CHECK INTAKE SYSTEM. NG | Raconnect the parts.
Check the followings for connection. "
@® Air duct
® Vacuum hoses
® |ntake air passage betweaen air duct
to collector
If disconnected, reconnect the parts.
OK
A4
1. Turn ignitien switch “OFF”.
2. Loosen and retighten engine ground
SCraws.
'
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect throttle position sensor "| ® Harness connectors
harness connector. G2d
2. Turn ignition switch “ON". ® Harness for open or
3. Check voltage between terminal @ short between TCM and
and ground with CONSULT or tester. throttle position sensor
Voltage: Approximately 5V If NG, repair open circuit
oK or short to ground or short
to power in harness or
connectors.
B v
NG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Check harmess continuity between
terminal @ and engine ground.
Continuity should exist.

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

A4

oK

Y

®

(Go to next page.)

EC-142

Check the following.
® Harness connectors

\GZOREED

® Harness connectors
:
® Harness for open or
short between ECM and
throttle position sensor
® Harmness for open or
short between TCM and
throttle position sensor
If NG, repair open circuit
or short to ground or short
to power in harness or
connectors.
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

m DISCONNECT & DISCONNECT @
A€ A€ y
|] ECM || CONNECTOR I‘
a3 CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or con-
1. Disconnect ECM harness connector. | nectors. 70
2. Check harness continuity betwesn
@ ECM terminal @3 and terminal @
C@ Continuity should exist. L=l
If OK, check harness for short to
SEFS66P ground and short to power.
LG
OK
¥
CHECK COMPONENT NG | Replace throttle position
{Throttle position sensor). "| sensor. To adijust it, per-
Refer to "COMPONENT INSPECTION” form “Basic Inspection”, _
below. EC-78. FE
OK
y AT

Perform “TRCUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-98.

=0

I
fig!]

Y

INSPECTION END R
&T
Tl Tl COMPONENT INSPECTION
& | Throttle position sensor AT
1. Disconnect throttle position sensor harness connector. |
\\/§ 0D, 2. Make sure that resistance between terminals (2 and @)
changes when opening throttle valve manually. )
Throttle valve conditions Resistance [at 25°C (77°F}]

@ Completely closed Approximately 0.5 kQ2 5L

Partially open 0.5 -4 k0

SEF398R .

Completely open Approximately 4 k) oz

If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-78.
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TROUBLE DIAGNOSIS FOR DTC P0125

Terminal
Sensor

/ .
Gasket

SEF584K
20rF
18 r
ak
g 4 Acceptable
3 sl
8
1.0+
& CBF
%]
& 0.4f
0.2+
010 i ! " 1 1 1
20 0 20 40 &0 80 100
(-4} (32) (68) (104) (140) (176){212)
Temperature °C {°F)
SEF012P

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 v ke
OC (OF}
-10 (14) 4.4 92
20 (68) 35 21-29
50 (122) 2.2 0.68 - 1.00
90 (194) 0.9 0.236 - 0.260

*: These data are referance values and are measured between ECM terminal
{Engine coolant temperature sensor) and ECM terminal (ECCS

ground).
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... Chgck ltems
{Possible Cause)
Code No.
PO125 ® Voltage sent to ECM from the sensor is not ® Harness or connectors
0908 practical, even when some time has passed after {High resistance in the circuit)
starting the engine. ® Engine coolant temperature sensor
® Engine coolant temperature is insufficient for ® Thermostat
closed loop fuel control.

EC-144
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Engine Coolant Temperature (ECT) Sensor

(Cont’d)
Y MONITOR 3 NO FAIL

COOLAN TEMP/S 30°C DIAGNOSTIC TROUBLE CODE CONFIRMATION &l
PROCEDURE =

CAUTION:
Be careful not to overheat engine. 2

NOTE:
e If both DTC PO115 (0103) and P0125 (0908) are

displayed, first perform “TROUBLE DIAGNOSIS FOR El
RECORD | DTC P0115”. Refer to EC-127.

SEF00F] o If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always LG
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) Check that “COOLAN TEMP/S” is above 10°C pgg
(50°F).
If it is above 10°C (50°F), the test resuit will be OK.
If it is below 10°C (50°F), go to following step. AT
4) Start engine and run it for 65 minutes at idle speed.
If “COOLAN TEMP/S” increases to more than 10°C

(50°F) within 65 minutes, stop engine hecause the [2

@7 test result will be OK.
is OR
= 1ol comecion S /= 1) Turn ignition switch “ON”. RA
" |51|c cron) @@ & 2) Selectg “MODE 1” with GST.
3) Check that engine cocolant temperature is above
E(ﬁ 10°C (50°F). ER
If it is above 10°C (50°F), the test result will be OK.
If it is below 10°C (50°F), go to following step. o
D O 4) Start engine and run it for 65 minutes at idle speed. ST

T Erossy If engine coolant temperature increases to more than
10°C (50°F) within 65 minutes, stop engine because

20
&

the test result will be OK.
W 5) Select “MODE 7" with GST.

— OR EY]
[L_Ecu_[ofcomecTon] @ sy 1) Turn ignition switch “ON”.
> ~—" 2) Check that voltage between ECM terminal &) and
¢ ground is less than 3.8V. [
< If it is less than 3.8V, the test result will be OK.
If it is over 3.8V, go to following step. _
5 o I ! 3) Start engine and run it for 65 minutes at idle speed. EL
= Then measure voltage between ECM terminal &)

SEF100V and ground.

If the voltage decreases to less than 3.8V within 65 0¥

minutes, stop engine because the test result will be

OK.

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

EC-ECTS-01

mmm  Detectable line for DTC
= : Non-detectable line for DTC

ENGINE COCLANT

—@— TEMPERATURE
SENSOR

GD)
[L2] (L)
LG/ W/B
w/B
| —
+ @uny
]
BY
BY
(F1o5)
o7
B/Y
LG/R B/Y B/Y
Il [50] || 35 ||
W GND-A_|ECM (ECCS SENS TCM
CONTROL GND {TRANSMISSION
MODULE) CONTROL
MODULE)

F404

1]2]3] © |4]5

[=2)

7 (Fios
ni2[i3)14[15]18] g

]

=
ca
o0
=

3140 | 9]10ft1]12113] 34|15 23|24 25176127123|29]30]31]32| 33]34] 35

718 { [16]17]18]19{20)21] 22 36| 37138139 40| 4+ |42]43|44]45] 4614748 L H.S.

102]103| [104
108]109| [110 F101 W
114l11s| 116 w HS.

AEC485A
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine coolan

[ Distributor

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

temperature
sensor harness [1 k
connector | cover
SEF741R
—
ﬁ DISCONNECT
o
SEF541P
% DiSCONNECT €
Gl
SEF542P,

v M
CHECK POWER SUPPLY. NG | Check the following.
1. Tum ignition switch “OFF”. "| ® Hamess for open or =
2. Disconnact engine coolant tempera- short between ECM =
ture sensor harness connactor. and engine coolant
3. Turn ignition switch “ON”. temperature sensor e
4. Check voltage between terminal (2) If NG, repair open circuit g
and ground with CONSULT or tester. or short to ground or
Voltage: short to power in hamess
Approximately 5V or connectors.
OK .
B v e
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. | ® Hamess for open or e
2. Check hamess continuity between short between ECM AT
terminal (1) and engine ground. and engine coolant
Continuity should exist. temperature sensor =a
If OK, check harness for short to ® Harness for open or o
ground and short to power. short between TCM
oK and engine coolant FlE
temperature sensor
® Harness connectors
, BE
If NG, repair open circuit
or short to ground or
short to power in harmess &
or connectors.
' &S
CHECK COMPONENT NG | Replace engine coolant
(Engine coolant temperature sensor). "| temperature sensor.
Refer to "COMPONENT INSPECTION” BY
oh next page.
oK Ha
¥
Check thermostat operation. NG_ CHECK COMPONENT .
When the engine is cooled [lower than " (Thermostat). EL,
82°C (180°F)], grasp lower radiator Refer to LC section
hose and confirm the engine coolant is {"Thermostat”). ey
not flowing. If NG, replace it. X
OK
A\ J
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-89.
¥
INSPEGTION END
307
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

~ (Cont’d)
COMPONENT INSPECTION

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

<Reference data>

Temperature °G (°F) Resistance k{}
20 (68) 21-29
SEF152P
50 (122) 0.68-1.0
208 90 (194) 0.236 - 0.260
18:
B .
o AT Acceplable If NG, replace engine coolant temperature sensor.
2 2
L%}
2 8
Wy
& 04}
0.2}k
041 L

20 0 20 40 60 80 100
(-4} (32) (68) (104) (140} (176){212)
Temperature “C {°F)
SEF012P
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TROUBLE DIAGNOSIS FOR DTC P0130

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- 4
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
Zirconia tube ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor signal is sent
SEFa83R|  tg the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs

Ty

e AN A
QALY T R

Sreages

[F
=

iy
=
L

near the radical change from 1V to OV.

Z
>"" .
2]
g
: FE
g
5 )

0 X AT

Rich —==—— |deal ratic -—= Lean

Mixture ratio
SEF288D

&,
CONSULT REFERENCE VALUE IN DATA MONITCR MODE
Specification data are reference values )
MONITOR ITEM CONDITION SPECIFICATION i
0- 0.3V < Approx. 0.6 - 1.0V
FR 02 SENSOR Maintaining engine speed at BR
............................ ® Engine: After warming up 5 OOOa mg 9 pe LEAN ¢ RICH _ o
FR 02 MNTR , P Changes more than 5 times dur-
ing 10 seconds.
ST
ECM TERMINALS AND REFERENCE VALUE -
Specification data are reference values and are measured between each terminal and @3 (ECCS ground). RS
TER-
WIRE DATA Eil
MI:JI\CJ)AL COLOR ITEM CONDITION (DC Voltage) o
0 - Approximately 1.0V [
V)
|Engine iS running. 2
Front heated oxygen 1 =l
6 LG sensor I— After warming up to normal operating tem- 0
perature and engine speed is 2,000 rpm
A B2
T SEF201T
309

EC-149



TROUBLE DIAGNOSIS FOR DTC P0130
Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
OK NG ON BOARD DIAGNOSIS LOGIC
v 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
0.4V output voltage is within 200 to 400 mV range is monitored, and
pov - M_ MV e the diagnosis checks that this time is not inordinately long.
ov
SEF237U

Diagnostic Trouble - Check ltems
Code No. Malfunction is detected when ... (Possible Cause)

P0O130 ® The voltage from the sensor is constantly approx. 0.3V. ® Harmess or connectors

0303 {The sensor circuit is open or

shorted.)
® Front heated oxygen sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

BFR 02 SENSOR Po130H [ PROCEDURE
OUT OF CONDITION
CAUTION:
==z======z MONITOR ====z=z====: Always drive vehicle at a safe speed.
CMPS-RPM(REF) 1250rpm NOTE:
THRTL POS SEN 0.832v .
B/FUEL SCHDL 1.5ms 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 of more than -10°C

SEF256U

(14°F).
WFR 02 SENSOR Po130M [] e Before performing the foilowing procedure, confirm
that battery voltage is more than 11V at idle.
o Never raise engine speed above 4,200 rpm during the
PERPMIRER) T et “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
THRTL POS SEN 0.88Y CEDURE”. If the engine speed limit is exceeded, retry
B/FUEL SCHDL 3.2ms the procedure from step 2).
(flg\ 1) Start engine and warm it up to normai operating tem-
B/ perature.
2) Stop engine and wait at least 5 seconds.
- 3) Turn ignition switch “ON” and select “FR 02 SEN-
= SOR P0130" of “FRONT O2 SENSOR” in “DTC
WORK SUPPORT"” mode with CONSULT.
BFR 02 SENSOR Po130l [ ] 4} Touch “START”.

5) Start engine and let it idle for at least 1.5 minutes.
6) When the following conditions are met, “TESTING”
COMPLETED will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 10 to 60 seconds.)

CMPS-RPM (REF): 1,700 - 2,400 rpm

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
SELF-DIAG RESULTS B/FUEL SCHDL: 2.75 - 5.5 ms

SEF210V Selector lever: Suitable position

EC-150
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TROUBLE DIAGNOSIS FOR DTC P0130

[ Ecm HEONNECTOR" o f&\_H

46 43

3

g
EAN ;5
%

2

o*

D &

SEFIBER

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

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

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-153.

During this test, P1148 may be stored in ECM.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.

®

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 following with engine speed held at 2,000
rpm constant under no iocad.

e The voltage does not remain in the range of 0.2 -
0.4V.

EC-151

@5
=]

=5
@

=]
—=l
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TROUBLE DIAGNOSIS FOR DTC P0130

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

EC-FRO2-01

memm  Detectable line for DTC
= Non-detectable line for DTC

IGNFTION SWITCH
CN or START
I Refer to "EL-POWER".
10A
|
LY
I—'—'..MB
ca
E101
LAY
[3]
FRONT
HEATED
OXYGEN
SENSOR
]
B LG
T~
-1
1 1
I 1
v @
B LG
E57
7 |--==- 3 |lramm-- r_B—I
-7
B LG
e
I i
N
' B |
B LG B/R
(F24)
gl el !=
ECM @
Q2HF Q25F (ECCS E/R
e - —
-
'
B/R B
L <L
F213 F215

Refer 1o last page (Foidout page).

(e , Exod
< N
7] 1121304
cY \el8l7]8/ ER aY
I 1
[20]21]22]23] 3

101}102[103] |104[105(106
107]108}108] [110[111[112
N3F4p115] |118[117{118

24126]26127(28) |42
Eolols 5] [
EAE9ERE

AECSB0A
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TROUBLE DIAGNOSIS FOR DTC P0130

Engine ground

Front tube

X SEFQ83R

CAE &

)

ECM

[ol connecToR||

46

Q]

T.5.

)

DISCONNECT

[ ]
2[3)

SEF0735)

Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

b4

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

¥
CHECK INPUT SIGNAL CIRCUIT. NG__ Check the following.
1. Disconnect front heated oxygen sen- | ® Hamess connectors
sor harness connector and ECM har- @ @
ness connectar. @ Harness for open or
2. Check harness continuity between short between ECM
ECM terminal and terminal (2). and front heated oxy-
Continuity should exist. gen sensor
3. Check harness continuity between If NG, repair harness or
ECM terminal (or terminal (2)) connectors.
and ground.
Continuity should not exist.
i OK, check harmess for short to ground
and short to power.
OK
Y
NG

CHECK COMPONENT
{Front heated oxygen sensor).
Refer to “COMPONENT INSPECTION"

on next page.

Y

OK

v

Pertorm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

¥

INSPECTION END

EC-153

Replace front heated
oxygen sensor.
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
¥ MONITOR % NO FAL []
COMPONENT INSPECTION
CMPS'RPM(REF)  2137rpm
MAS AIR/FL SE 1.96V Front heated oxygen sensor
COOLANTEMP/S  84°C 1) Start engine and warm it up to normal operating tem-
FR 02 MNTR LEAN 2) Select “MANU TRIG” and “HI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR” mode with CONSULT, and select “FR 02
ly] SENSCR” and “FR 02 MNTR".
| RECORD { 3) Hold engine speed at 2,000 rpm under no load dur-
SEF084P ing the following steps.
4) Touch “RECCRD" on CONSULT screen.
5} Check the following.
¢ “FRO2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LLEAN" to “RICH” 5 times in 10 sec-
onds.
5 times (cycles) are counted as shown below:
cycle 1 1121314151
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 Q2 SENSOR” voltage goes above 0.6V at least
once.
® “FR 02 SENSOR” voltage goes below 0.35V at least
once.
¢ “FR 02 SENSOR” voitage never exceeds 1.0V.
88w
N 38+
1781 (pog) n _
(rpm) Maximum
0913 2050  0.19 O L - Maximum voltage
08"11 2080 018 > e should be over 0.6V
09"09 2050 0.18 oo s at least one time.
0907 2037 018 22 ) .
wEommoeE f fouriiroy
09'C1___ 2012 0.43 35 FEY V] "’M' Y Z{‘f;“;i&ié‘%'?n‘;,o'ssv
r GRAPH I * 1': < e SEFO8EP
OR
@ 1)} Start engine and warm it up to normal operating tem-
perature.

CINNELT =
€ M

[T fon [dcownector] o %
1= \ ):5

SEF085P

2} Setvoltmeter 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.

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 [east one time.

The minimum voltage is below 0.35V at least one

time.

The voitage never exceeds 1.0V.

EC-154
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift

Louver . .
Heater pad - Holder Monitoring) (Front HO2S)
@
[v/ COMPONENT DESCRIPTION =
g The front heated oxygen sensor is placed into the exhaust mani-
W‘ fold. It detects the amount of oxygen in the exhaust gas com- &
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
Zircania tube ates valtage from approximately 1V in richer conditions to OV in [l
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 [G
near the radical change from 1V to OV.
Z
=
s
Z EE!
g [}
0 )
Rich -=—— Idc;al ratio —= Lean AT
Mixture ratio
SEF288D,
FA
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
R,
MONITOR ITEM CONDITION SPECIFICATION e
0 - 0.3V < Approx. 0.6 - 1.0V
FR 02 SENSOR Maintaini nain d at BE
............................ ® Engine: After warming up 5 glooal ing engine speed a LEAN « RICH ) "
FR 02 MNTR , rpm Changes more than 5 times dur-
ing 10 seconds. .
1)
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground). [ES
TER-
WIRE DATA
M;INOAL COLOR ITEM CONDITION (DC Voltage) By
0 - Approximately 1.0V b
v)
[Engine is running.| 200
Front heated oxygen L B O
46 116 sensor After warming up to normal operating tem- o NN B
perature and engine speed is 2,000 rpm
T e
SEF201T
315
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TROUBLE DIAGNOSIS FOR DTC P0131

OK NG

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.

Diagnostic Trouble

Code No.

Malfunction is detected when ...

Check Items
(Possible Cause)

PO131

® The maximum and minimum voltages from the sensor are
not reached to the specified voltages.

® Front heated oxygen sensor

® Front heated oxygen sensor heater
® Fuel pressure

® |njectors

® |ntake air leaks

WFR 02 SENSOR Po1318 [
QUT OF CONDITION

zzz=rzz==1x MONITOR =zzz======-
CMPS-RPM(REF) 1250rpm
THRTL POS SEN C.82v
B/FUEL SCHDL 1.5ms

SEF247U

MFR 02 SENSOR Po131H [

m===meee=s MONITOR =========:
CMPS.RPM(REF} 1887rpm
THRTL POS SEN 0.88v
B/FUEL SCHDL 3.2ms

SEF248U

WFR 02 SENSOR Po131l [

COMPLETED

SELF-DIAG RESULTS

SEF211V|

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 of more than -10°C
(14°F).

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

Never raise engine speed above 4,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE?”. If the engine speed Iimit is exceeded, retry
the procedure from step 2).

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

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR 02 SEN-
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 1.5 minutes.

6) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until  “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 50 seconds.)

CMPS-RPM (REF): 1,700 - 2,400 rpm
Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
B/FUEL SCHDL: 2.75 - 5.5 ms

Selector lever: Suitable position

EC-156
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
- Monitoring) (Front HO2S) (Cont’d)
If “TESTING” is not displayed after 5 minutes, retry

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-158.

OR

=2

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front

T Ecm HCONNECTOE" Cfcs\ . | heated oxygen sensor circuit. During this check, & 1st trip DTC
43

48

P &)

might not be confirmed.

! Start engine and warm it up to normal operating tem-

3
AN & 9 perature.
-

6 2) Set voltmeter probes between ECM terminal @¢ (sen-
sor signal) and 43 {engine ground).

3) Check the following with engine speed held at 2,000

SEF986R rpm constant under no load.

¢ The maximum voltage is over 0.6V at least cnhe time.
e The minimum voitage is over 0.1V at least one time.

EC-157

B

(i

A

)
Ju

@
=l

E
=
B
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TROUBLE DIAGNOSIS FOR DTC P0131

y Front heated oxygen senscr

OXYQEN SENSor_

harness connactor ‘\%
N~

Front tube SEF083R

A
B WacrvetesTm [
SELF-LEARN 100%
CONTROL
mzzZz==2 MONITOR ========
CMPS-RPM(REF) 812rpm
COOLAN TEMP/S 93°C
FR O2 SENSOR 0.91V
FR 02 MNTR 102%
[ CLEAR |

SEF100P

Mass alr tlow sensor
harness connector

SEF739R|

Front Heated Oxygen Sensor (Lean Shifit
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

Loosen and retighten front heated oxy-
gen sensor.
Tightening torque:

40 - 50 N'm

(4.1 - 5.1 kg-m, 30 - 37 ft-Ib)

h 4

CLEAR THE SELF-LEARNING DATA.

1. Start engine and warm it up to nor-
mal operating temperature.

@\ 2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning controf
coefficient by touching
“CLEAR".

4. Run engine for at least 10
minutes at idle speed.

Is the 1st trip DTC P0171
detected? Is it difficult to
start engine?

OR

Yes

2. Turn ignition switch “OFF”.

sor 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 diaghostic test
mede |l (Self-diagnostic
results; memory. Make sure
diagnostic trouble code No.
0505 is displayed in Diagnos-
tic Test Mode |1

7. Run engine for at least 10
minutes at idle speed.

Is the 1st trip DTC 0115
detected? Is it difficuit to
start engine?

3. Disconnect mass air flow sen-

iNo

Goa to “TROUBLE DIAG-

"] NOSIS FOR DTC

PO171", EC-213.

CHECK COMPONENT
(Front heated oxygen sensor heater).
Refer to “"COMPONENT INSPECTION”

NG

on next page.
I oK
@

{Go to next page.)

EC-158

Replace front heated oxy-
gen sensor.
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

CHECK COMPONENT NG__ Replace front heated oxy- -
(Front heated oxygen sensor). gen sensor. i
Refer to “COMPONENT INSPECTION”

on next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR .
INTERMITTENT INCIDENT", EC-99. LG
Refer to “TROUBLE DIAGNOSIS FOR
DTC P0O130” for circuit, EC-149,

l

INSPECTION END e

E&,

COMPONENT INSPECTION
Sy - Front heated oxygen sensor heater -
TS. Check resistance between terminals (@ and (). i
Resistance: 2.3 - 4.30 at 25°C (77°F)
YISCONNEL” Check continuity between terminals @) and (1), 3) and (@). BR
[ E) Continuity shouid not exist. =t
If NG, replace the front heated oxygen sensor.
@a CAUTION: &7
Discard any heated oxygen sensor which has bheen
aecissa| dropped from a height of more than 0.5 m (19.7 in) onto a
RS

hard surface such as a concrete floor; use a new one.

EC-159 319



TROUBLE DIAGNOSIS FOR DTC P0131

% MONITOR  %r NO FAlL []
CMPS'RPM(REF)  2137rpm
MAS AIR/FL SE 1.96V
COOLANTEMP/S  84°C
FRO2SENSOR 037V
FR 02 MNTR LEAN
INJ PULSE 2.6msec
iy
RECORD |
SEF084P

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

Front heated oxygen sensor

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

2) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR 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” on CONSULT screen.

5) Check the following.

e “FRO2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:

cycle 11121314151
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH"
L = “FR 02 MNTR”, “LEAN”
e “FR O2 SENSOR?” voltage goes above 0.6V at least

once.
e “FR 02 SENSOR” voltage goes below 0.35V at least
once.
e “FR O2 SENSOR” voltage never exceeds 1.0V.
DD
D60 ) ]
CMPS oad
17:51 zggs) '
{rpm} . Maximum . -
09"13 2050 0.19 : ' :".. ! o Al « Maximum voltage
09"l 2050 018 > - TP should be over .6V
09'09  205C  0.18 o5 3 S at least one time.
09"07 2037  0.18 9% )
09'05 2037 0.18 & Lo P * Minimum voltage
oy Doeo 028 g S ; should be below 0.35V
- cH v - ~ ‘,Minimu\r)n at least one time.
T«
GRAPH So SEF086P
OR
= 1) Start engine and warm it up to normal operating tem-
‘- T4 s perature.
B 3 2) Set voltmeter probes between ECM terminal @8 (sen-
‘. sor signal) and (engine ground).

SEF085P

3) Check the following with engine speed held at 2,000
rpm constant under no load.

e Malfunction indicator lamp goes on more than &
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.

e The minimum voltage is below 0.35V at least one
time.

e The voltage never exceeds 1.0V.

EC-160
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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-

)

ET \p—_-.;:«///;,fg“ fold. It detects the amount of oxygen in the exhaust gas com- [
N 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  E}
leaner conditions. The front heated oxygen sensor signal is sent

Zirconia tube

SEF4E3R|  to 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.

Z g
=
()
g
: FE
5
3
I
O )
0 1 o
Rich =— Ideal ratic —— Lean &
Mixture ratic
SEF288D
Fé
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
RA
MONITOR ITEM CONDITION SPECIFICATION RA
0 - 0.3V < Approx. 0.6 - 1.0V
FR 02 SENSOR Maintaining engine speed at B
............................ ® Engine: After warming up 2000 mg gine sp LEAN « RICH _ )
FR 02 MNTR . P .Changes more than 5 times dur-
ing 10 seconds. &7
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground). [R§
TER-
WIRE DATA
MI:II\CI)AL COLOR ITEM CONDITION (DC Voltage) BT
0 - Approximately 1.0V
&
M
[Engine is running. | 3 S P
Front heated oxygen S I T S =
46 LG sensor After warming up fo normal operating tem- o VT U] el
perature and engine speed is 2,000 rpm S
T ...................
o N ﬂl_—DJIS,'K
SEF201T
321
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TROUBLE DIAGNOSIS FOR DTC P0132
Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S) (Cont’d)
ON BOARD DIAGNOSIS LOGIC

oK NG
1V To judge the malfunction, the output from the front heated oxy-
0.8V - ---=---- A -fF- gen sensor is monitored to determine whether the “rich” output
is sufficiently high. The “lean” output is sufficiently low. When
both the outputs are shifting to the rich side, the malfunction will

0.35V - - f-\-f- --------- be detected.

SEF209U
Dlaggc;sdt;c';]l';c-)uble Malfunction is detected when ... (PSSSTI?IZ IE?;ZSSE)
P0132 ® 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
® Injectors

DIAGNOSTIC TROUBLE CODE CONFIRMATION

BFR 02 SENSCR Po132 D PROCEDURE
QUT OF CONDITION
CAUTION:
zzzzzzzzzz MONITOR ==z==z=z=: Always drive vehicle at a safe speed.
CMPS-HPM\(REF) 1250rpm NOTE_
BRULL soror . 1o 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:

SEF250

o

. -1 & Always perform at a temperature of more than -10°C
(14°F).
MFR 02 SENSOR P01321 [ ] o Before performing the following procedure, confirm
that battery voltage is more than 11V at idle.
o Never raise engine speed above 4,200 rpm during the
=E=G;§;;L'(V£E)'TOH T;;;fﬂﬂ “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
THRTL POS SEN 088y CEDURE". If the engine speed limit is exceeded, retry
B/FUEL SCHDL 3.2ms the procedure from step 2).
m 1) Start engine and warm it up to normal operating tem-
= perature.
2) Stop engine and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “FR 02 SEN-
SEFEsIY SOR P0132” of “FRONT ©O2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.
WFR 02 SENSOR Po132 i [] 4) Touch “START”.

5) Start engine and let it idle for at least 1.5 minutes.
6) When the following conditions are met, “TESTING”
COMPLETED will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 50 seconds.)

CMPS-RPM (REF): 1,700 - 2,400 rpm

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
SELF-DIAG RESULTS B/FUEL SCHDL: 2.75 - 5.5 ms

SEFZ12V Selector lever: Suitable position

EC-162
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)
If “TESTING” is not displayed after 5 minutes, retry
from step 2). @]
7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-164. WA,

El

L

3

OR

Td g b = OVERALL FUNCTION CHECK
,_.E} Use this procedure to check the overall function of the front

I Ecm IOICONNECTOF?—” c fCSXH heated oxygen sensor circuit. During this check, a 1st trip DTC

%6 43 a might not be confirmed.
N ‘ﬁ. 1) Start engine and warm it up to normal operating tem- FE
1 ;5 &y perature. '
oo 2) Setvoltmeter probes between ECM terminal @ (sen-
sor signal) and @3 (engine ground). ]
P O 3} Check the following with engine speed held at 2,000
SEFgsen rom constant under no load.

® The maximum voltage is below 0.8V at least one F&

time.
OR o
e The minimum voltage is below 0.35V at least one 1

time.
BR
8T
o
e
BT
A
=l
(D)4
323
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TROUBLE DIAGNOSIS FOR DTC P0132

Front tube j

SEFQ83R

B acriveresT B [

SELF-LEARN 100%
CONTROL

—======= MONITOR ========
CMPS«RPM(REF) 812rpm
COOLAN TEMP/S 93°C
FR 02 SENSOR 0.91Vv
FR 02 MNTR 102%

iy
| CLEAR ]

SEF100P

Mass air flow sensor
harness connector

SEF739R

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

Loasen and retighten front heated oxy-
gen sensor.
Tightening torque:

40 - 50 N'm

(4.1 - 5.1 kg-m, 30 - 37 fi-ib)

h,

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up te nor-
mal operating temperature.

@2.

. Clear the self-learning control

Select “SELF-LEARNING
CONT" in “ACTIVE TEST”
mode with CONSULT.

coefficient by touching
“CLEAR".

. Run engine for at least 10

minutes at idle speed.
Is the 1st trip DTC P0172
detected? Is it difficult to
start engine?

OR

Yes
-

N

. Turn ignition switch “OFF”.
. Disconnect mass air flow sen-

sor harness connectar, and
restart and run engine for at
least 3 seconds at idle speed.

. Stop engine and reconnect

mass air flow sensor harness
connecior.

. Make sure diagnostic trouble

code No. 0102 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 displayed in Diagnos-
tic Test Mode Il

. Run engine for at least 10

minutes at idle speed.

Is the 1st trip DTC 0114
detected? Is it difficult to
start engine?

lNO
®

{Go to next page.)

EC-164

Go to “TROUBLE DIAG-
NOSIS FOR DTC
P0172”, EC-218.
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

®)
&l

CHECK COMPONENT NG‘ Replace front heated oxy-

(Front heated oxygen sensar heater). "| gen sensor. [l
Refer to “COMPONENT INSPECTION”

below.

Ef)

vLOK

CHECK COMPONENT NG | Repair or replace harness e
{Front heated oxygen sensor). 71 and/or connectors or i
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 OK, go to step 3. B
3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTION"
on next page. AT

lOK
=

Perform “TROUBLE DIAGNOSIS FOR A
INTERMITTENT INCIDENT", EC-99.
Refer to “TROUBLE DIAGNOSIS FOR _
PO13Q" for circuit, EC-149. A

l B
INSPECTION END

] COMPONENT INSPECTION
‘% EIES Front heated oxygen sensor heater ot
Check resistance between terminals (3) and (3.
Resistance: 2.3 - 4.3() at 25°C (77°F)
DISCOMNECT Check continuity between terminals @ and @), @ and @. L&,
EE‘D Continuity should not exist. 3
If NG, replace the front heated oxygen sensor.
@a CAUTION: Ell
Discard any heated oxygen sensor which has been
aecisaa| 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. 195
325
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TROUBLE DIAGNOSIS FOR DTC P0132

Y MONITOR ¥ NOQ FAIL D

CMPSsRPM(REF)  2137rpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C
FR O2 SENSOR 037V

FR 02 MNTR LEAN
INJ PULSE 2.6msec
by
RECQORD

SEF084P

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

Front heated oxygen sensor

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

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 ne load dur-
ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the foliowing.

e “FRO2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:

cycle 11121314151
FR 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 G2 SENSOR” voltage goes above 0.6V at least

once.
® “FR O2 SENSOR” voltage goes below 0.35V at ieast
chce.
e “FR 02 SENSOR” voltage never exceeds 1.0V.
DD
PO 0]
CMPS oy
1751 oM PG
&rpm) . Maximum
09"13 2050 019 :' ‘.| '.'“.‘ A e '-' % » Maximum voltage
09" 11 2050 0.18 . P S T S should be aver 0.6V
09"09 2050 0.18 god4 "' L. L, at least one time.
09'97 2037  0.18 ue : .
08'05 2037 018 w L . o
09'03 2060 0.23 o : ol . . . « Minimum voltage
0901 2012 0.43 o ' - . s . should be below 0.35V
. g v v ~ ‘,Minimu\rﬁ . at least one time.
Tw
{ GRAPH [er SEF0BEP
OR
@ 1) Start engine and warm it up to normal operating tem-
peralure.

ED";NEET —_—
i)
€ M ,

TR

ECM__ |0| CONNECTOR] f‘\ .
1w _

m LY

SEF085P

2) Setvoltmeter 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 Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode I
(FRONT HEATED OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least one time.

¢ The minimum voltage is below 0.35V at least cne
time.

¢ The voltage never exceeds 1.0V.

EC-166
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TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com- i
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
Zirconia tube ates voltage from approximately 1V in richer conditions to OV in  EH
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

Louver

Heater pad Holder

sy -t
oy by NN
T e T i

LE__EN;;\\\\\

near the radical change from 1V to OV.

N
=
et
g
2 FE
2
=
O 1

0 ! AT

Rich ==—— ideal ratio ———= Lean
Mixture ratio

SEF288D
A
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
=1
MONITOR ITEM CONDITION SPECIFICATION e
0 - 0.3V & Approx. 0.6 - 1.0V
FR O2 SENSOR Maintaining engine speed at 3R
............................ ® Engine: After warming up 2000 1 mg gine sp LEAN ¢ RICH . o
FR O2 MNTR ; P Changes more than 5 times dur-
ing 10 seconds. .
ST
ECM TERMINALS AND REFERENCE VALUE .
Specification data are reference values and are measured between each terminal and @ (ECCS ground).  ©*®
TER-
WIRE DATA BT
MINAL COLOR ITEM CONDITION (DC Voltage) =
NO.
0 - Approximately 1.0V &
L e —
[Engine is running. | 2]
Front heated oxygen I P ISIL
46 |LG sensor L After warming up to normal operating tem- o PN
perature and engine speed is 2,000 rpm Gl
SETREREIE RS B v
T SEF201T
327
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TROUBLE DIAGNOSIS FOR DTC P0133

OK NG

SEFO10V]

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 front heated oxygen sensor cycling time.
The time is compensated by engine operating {speed and load),
fuel feedback control constant, and front heated oxygen sensor
temperature index. Judgment is based on whether the compen-
sated time (front heated oxygen sensor cycling time index) is
inordinately long or not.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check Items
(Possible Cause)

P0133
0409

® The cycle of the voltage signal from the sensor is more
than the specified time.

® Harness or connectors
(The sensor circuit is open or shorted.)
® Front heated oxygen sensor
® Front heated oxygen sensor heater
® Fusl pressure
® |njectors
® Intake air leaks
® Exhaust gas leaks
® PCV
® Mass air flow sensor

OUT OF CONDITION

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

0.82v
1.5ms

BFR 02 SENSOR Po133 18 []

z=zzzzz=== MONITOR =======
1250rpm

SEF253U

TESTING

CMPS-RPM(REF}
THRTL POS SEN
B/EUEL SCHDL

0.88Y
3.2ms

WFR 02 SENSOR PO133 M [_]

1887rpm

SEF2841)

COMPLETED

HFR 02 SENSOR Po133Hl []

SELF-DIAG RESULTS

SEFZ13V

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-

tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

TESTING CONDITION:

e Always perform at a temperature of more than -10°C
(14°F).

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

e Never raise engine speed above 4,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE”. If the engine speed limit is exceeded, retry
the procedure from step 2).

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

perature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR O2 SEN-
SOR P0133” of “FRONT O2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START".

Start engine and let it idle for at least 1.5 minutes.

When the following conditions are met, “TESTING”

will be displayed on the CONSULT screen. Maintain

the conditions continuously unfil “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 50 seconds.)

CMPS-RPM (REF): 1,700 - 2,400 rpm

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)

B/FUEL SCHDL.: 2.75 - 5.5 ms

Selector lever: Suitable position

EC-168
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TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)
If “TESTING” is not displayed after 5 minutes, retry
from step 2). @
7) Make sure that "OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer

to “DIAGNOSTIC PROCEDURE”, EC-171. A
[El]
Ejl (w OVERALL FUNCTION CHECK
),
2 N < Use this procedure to check the overall function of the front E

[ Ecw  |ofconnecTor]| c fé\_H heated oxygen sensor circuit. During this check, a 1st trip DTC
4 3 . might not be confirmed. _
el ‘4].-?. 1) Start engine and warm it up to normal operating tem- [F&

15.\ ([5 N perature.

o 2) Set voltmeter probes between ECM terminal @9 {sen-
sor signal) and @ (engine ground). AT

& 3) Check the following with engine speed held at 2,000

SEFa86R rpm constant under no load.

e Malfunction indicator lamp goes on more than 5 FA
times within 10 seconds in Diagnostic Test Mode I
(FRONT HEATED OXYGEN SENSOR MONITOR).

EC-169 329



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

EC-FRO2-01

mmmm : Detectable line for DTC
s Non-detectable line for DTC

IGNITION SWITCH
ON or START
I Refer to “EL-POWER',
104
LY
D)
)
LY
=1
FRONT
HEATED
OXYGEN
SENSOR
(L) A
B LG
T~
r~-1
) f
1 ~B- 1
L’._ _..—
B LG
E57
7 - -==- 3 - ennn iG]
-0
B LG
<le
I i
1 ~B- 1
o |
B LG RR
7] [] ECM
O2HF CEE v 2
C%NTH(I%L ‘
MODUL. -5
' |
B/R B
-+ Lo
F2i5

Refer to last page {Foldout page).

(We) . Eo]
|
] IHENGE
T E® ED
--- \&l6]l7]8/ &R

’i@
(@)
W

3a]s0] [a0fa1] [sa]54]s5]
42043

101]102]103( |104]105]106
107]108[109] {110)111]112
13]14{115] |18]117|118] [15]

44[45]46]57|58j59]60
ol Tleelselesloied]
AEpEEEE

&

110]

AECS60A
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TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE
L INSPECTION START

.

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

SEFO99P| | | oosen and retighten front heated oxy-
gen sensor. it
Engine ground Tightening torque:

40 - 50 N'm

(4.1 - 5.1 Kg-m, 30 - 37 ft-Ib)

v

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

+OK AT

CHECK FOR INTAKE AIR LEAK. NG
Start engine and run it at idle. Listen for
an intake air leak between the mass air 54
flow sensor and the intake manifold.

OK
B v e

Yes it
CLEAR THE SELF-LEARNING DATA

Repair or replace.

v

NG ’

Repair or replace.

L4

Go to “TROUBLE DIAG-
1. Start engine and warm it up to nor- NOSIS FOR DTC
“mal operating temperature. FO171”, EC-213 or
(G 2 Select “SELF-LEARNING “TROUBLE DIAGNOSIS ER
@j CONT"” in “ACTIVE TEST" FOR DTC P0172”,
mode with CONSULT. EC-219.
3. Clear the self-learning control &7
coefficient by touching '

Y

X “CLEAR”.
Front tube SEF083R 4. Run engine for at least 10
minutes at idle speed. M
B Is the 1st trip DTC P0171 or o
B actvetesT B L P0172 detected? Is it diffi-
cult to start engine?
SELF-LEARN 100% OR BT
CONTROL . 2. Turn ignition switch “OFF”.
======== MONITOR =======c A2,/ 3. Disconnect mass air flow sen-
CMPS*RPM(REF) 812rpm sor harness connector, and n
COOLAN TEMP/S 93°C restart and run engine for at [
FR 02 SENSOR 0.9V least 3 sgconds at idle speed.
FR 02 MNTR 102% 4. Stop engine and reconnect
mass air flow sensor harness i
connector. =
| CLEAR l 5. Make sure diagnostic trouble
SEF100P code No. 0102 is disptayed in
Diagnostic Test Mode 1. [T
6. Erase the diagnostic test -
mode Il (Self-diagnestic
results} memory. Make sure
diagnostic trouble code No.
0505 is displayed in Diagnos-
tic Test Mode 1.
7. Run engine for at least 10
minutes at idle speed.
Is the 1st trip DTC 0115 or
0114 detected? Is it difficult
to start engine?

R
A"

s

Mass air flow sensor ¥ No
harness connector SEF739R ®

EC-171
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TROUBLE DIAGNOSIS FOR DTC P0133

_HE OAE

I

ECM

ko connecToR]|

45

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

®

SEF0735

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sen-
sor harness connector and ECM har-
ness connector.

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

3. Check harness continuity between
ECM terminal @6} {or terminat (2))
and ground.

Continuity should not exist.

If OK, check hamess for short to ground

and short to power.

lOK

NG

Check the following.

& Harness connectors

e P epnr
short between ECM
and front heated oxy-
gen sensor

If NG, repair harness or

connectors.

CHECK COMPONENT
{Front heated oxygen sensar heater).
Refer to “COMPONENT INSPECTION”

NG

next page.
l OK

Heplace front heated oxy-

"| gen sensor.

CHECK COMPONENT
{Front heated oxygen sensor).
Refer to “COMPONENT INSPECTION”

NG

on next page.
l OK

Replace front heated oxy-

| gen sensor.

CHECK COMPONENT
{Mass air flow sensor).
Refer to “COMPONENT INSPECTION",

NG

EC-112.
lOK

Replace mass air flow

»
Sensor,

CHECK COMPONENT

{PCV valve).
Refer to “COMPONENT INSPECTION"

NG

on EC-29.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

h 4

INSPECTION END

EC-172

Repair or replace PCV

| valve.
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TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response

Monitoring) (Front HO2S) (Cont’d)
COMPONENT INSPECTION

Front heated oxygen sensor heater
I Check resistance between terminals 3) and (.
EQ Resistance: 2.3 - 4.3(} at 25°C (77°F) A
J Check continuity between terminals @) and 1), @ and ).
~ - Continuity should not exist.
(ﬁja -2 If NG, replace the front heated oxygen sensor. EM
CAUTION:

)

%

Aec1ssAl  Discard any heated oxygen sensor which has been

dropped from a height of more than 0.5 m (19.7 in)onto a LU
hard surface such as a concrete floor; use a new one.

FE
@\T
Front heated oxygen sensor FF“
¥r MONITOR %t NO FalL [] , ) _
7 1) Start engine and warm it up to normal operating tem-
CMPS-RPM(REF)  2137pm g perature. Ré&
MASARALSE — 1.96V 2) Select “MANU TRIG” and “HI SPEED” in “DATA
COOLANTEMP/S — 84°C MONITOR"” mode with CONSULT, and select “FR 02
FR 02 SENSCOR 0.37v SENSORH and “FR 02 MNTH” B@
FR 02 MNTR LEAN 3) Hold engine speed at 2,000 rpm under no load dur-
INJ PULSE 2.6msec ing the following steps. i
iy 4) Touch “RECORD” on CONSULT screen. 3
RECORD 5) Check the following.

SEFQ84P e “FRO2MNTR” in “DATA MONITOR” mode changes .
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec- %
onds.

5 times (cycles) are counted as shown below: o

cycle 11121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R HA

R = “FR 02 MNTR”, “RICH”

L = “FR 02 MNTR"”, “LEAN" Bl
e “FR 02 SENSOR” voltage goes above 0.6V at least

once.
e “FR 02 SENSOR” voltage goes below 0.35V at least 195

once.
o “FR 02 SENSOR” voltage never exceeds 1.0V.

333
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TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HOZS) (Cont’d)

‘Do
900
CMPS gud
17:51 Eggé'}
(rpm} Maximum
09"13 2080 0.9 A A T S A S « Maximum voltage
09"11 2050 0.8 e e should be over 0.6V
gg“og 2050 0.18 oS 34 0 L at least one time.
'o7 2037 0.18
ovos a0 ols BT et « Miimum votage
, ' 8 S - should be below 0.35V
0970t 2012 g4 EE S ~ ~ "Minimu\ni . at Ieast one time.
GRAPH g SEF086P
CR
COMET s = 1) Start engine and warm it up to normal operating tem-
3 ®
e E 3 b perature.
ot 2,008 2) Set voltmeter probes between ECM terminal @9 (sen-
[[_Ecn o[ connEcTOR) 1_:‘\ s sor signal) and @ (engine ground).
a6 “ - - 3) Check the following with engine speed held at 2,000
. 0 6 rom constant under no load.
“ e Maifunction indicator lamp goes on more than 5
times within 10 seccnds in Diagnostic Test Mode |l
3 {(FRONT HEATED OXYGEN SENSOR MONITOR).
*‘t:v C—f(ﬁH ¢ The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.35V at least one
SEFOBSP time.

e The voltage never exceeds 1.0V.

EC-174
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TROUBLE DIAGNOSIS FOR DTC P0134

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- }A
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
Zirconia tube ates voltage from approximately 1V in richer conditions to OV in  E}
leaner conditions. The front heated oxygen sensor signal is sent
SEF4E3R| 10 the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs L

Louver

Heater pad Holder

X ““_‘,"/k/‘}i‘\ N\ \\\\\
7 //[é%’/fbwa”mz.um.,,,,,

N, e R T 2

A
N

L

near the radical change from 1V to OV.

Z
=
4]
g
°
z FE
3
B
=2
O )

1] 2 _f,@‘:l_l—‘

Rich =—— ideal ratic ——= Lean
Mixture ratic

SEF288D

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

MONITOR ITEM CONDITION SPECIFICATION
0 - 0.3V & Approx. 0.6 - 1.0V
FR 02 SENSOR Maintaining engine speed at B
............................ ® Engine: After warming up 9.eng P LEAN « RICH )
FR 02 MNTR 2,000 rom Changes more than 5 times dur-
ing 10 seconds. &7
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground). e
TER-
WIRE DATA BT
MENAL COLOR ITEM CONDITION (DC Voltage)
NO.
0 - Approximately 1.0V A
(V)
[Engine is running. 2f il
Front heated oxygen T =L
46 [ LG sensor L After warming up to normal operating tem- 0 \WJR‘UAU/\UF -
perature and engine speed is 2,000 rpm B S S
T SEF201T
335
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TROUBLE DIAGNOSIS FOR DTC P0134

SEF301U

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)
ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the diagnosis checks that the front
heated oxygen sensar output is not inordinately high.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause)
PO134 ® An excessively high voltage from the sensor is sent to ® Harness or connectors
0412 ECM. {The sensor circuit is open or
shorted.)
® Front heated oxygen sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR ¥ NO FAIL PROCEDURE

COOLAN TEMP/S 30°C

[ RECORD

SEFOOZP

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds hefore con-
ducting the next test.
“tal 1} Turn ignition switch “ON”.
= 2) Select “DATA MONITOR” mode with CONSULT and
wait at least 5 seconds.

OR
(@ 1} Turn ignition switch “ON” and wait at least 5 sec-
e onds.
2) Select “MODE 3” with GST.
OR
T@ 1) Zﬁgﬂs ignition switch “ON” and wait at least 5 sec-

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

3) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM,

EC-176 336



TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

EC-FRO2-01 €l
s : Detectable line for DTC
IGNITION SWITCH = Non-detectable fing for DTC Pl
ONor START
l Refer to "EL-FOWER".
|
LD 16
15
) u
LY
=]
FRONT
HEATED
OXYGEN
SENSOR FE
E36
(L) (2]
B LG AT
Pl Bl
-4
1 1 '
I I}
L,.- @ FA
k] LG
-l_._l [ﬁqﬁ‘
7 |--===- 3 Jl----- ] il
S ]
B LG
el b SR
o
| I
1 1
-
-} I ST
B LG BR
..F24 a
[F73) I3l | @ RS
ECM (F223)
0O2HF Q258F (ECCS Bk
CONTROL 6
MODULE) =5 BT
o) 1
B/R B
L i
F213 F213 B
[EL,
Refer t¢ fast page (Foldout page).
e @D
DX
a CREINGD
SIHEN - \5]6 BR Gy

101]102]103] [104[105]106 39

43

107|108] 108} 11101111112
50

113 114[115] f1161117(118

AEC560A
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TROUBLE DIAGNOSIS FOR DTC P0134

% Front heated oxygen sensor

oXygen Sensars.
harness connector

Front tube l

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A

SEF083R

. . TSCOMNEGT “ . DISCONNECT

I Ecwm

|0| CONNECTOH”

46

-l )

[Q]

Loosen and retighten front heated oxy-
gen sensor.
Tightening torque:

40 - 50 N-m

(4.1 - 5.1 kg-m, 30 - 37 ft-lb)

r

SEF073S

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Disconnect front heated oxygen sen-
sor hamess connector and ECM har-
ness connector.

2. Check harness continuity between
ECM terminal and terminal {2).
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.

lOK

Check the following.

" | ® Harness connectors

@D, GD

® Harness for apen or
short between ECM
and front heated oxy-
gen Sensor

If NG, repair harness or

connectors.

CHECK COMPONENT
(Front heated oxygen sensor).
1. Turn ignition switch “OFF”.
2. Disconnect sensor harness connector
and check for water.
Water should not exist.
If OK, go to step 3.
3. Check front heated oxygen sensor.
Refer to “"COMPONENT INSPECTION™

NG

on next page.
l oK

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-99.

'

INSPECTION END

EC-178

Replace front heated oxy-

"| gen sensor.
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’'d)

% MONITOR % NO FaiL []
COMPONENT INSPECTION
CMPS*RPM(REF)  2137mpm
MAS AIR/FL SE 1.96V Front heated oxygen sensor
COOLANTEMP/S  84°C /@y 1) Start engine and warm it up to normal operating tem-
FR 02 SENSOR 037V N - perature.
FR O2 MNTR LEAN 2) Select “MANU TRIG” and “HI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR” mode with CONSULT, and select “FR 02
b SENSOR" and “FR 02 MNTR”.
L RECORD 3) Hold engine speed at 2,000 rpm under no load dur-
SEFG84P ing the following steps.
4) Touch “RECORD” on CONSULT screen.
5) Check the following.
¢ “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 1112131415
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 O2 SENSOR” voltage goes above 0.6V at least
once.
e “FR O2 SENSOR” voltage goes below 0.35V at least
once.
e “FR 02 SENSOR" voltage never exceeds 1.0V.
B8
R -
17:51 EPOS} v )
{rpm) Maximum
09"13 2050 0.19 SN r:\l .".‘ ,"\l "‘ « Maximum Vo}tage
09"1 2050 018 > N should be over 0.6V
0908 2050  0.18 oad4 " o . at least one time.
09'07 2037  0.18 2 o )
gggg Sggg g;g E!:J U A « Minimum voitage
" ' o ©l . LR M 2 .35V
0901 2012 043 25 - SR v grgalgtt;eng%'?n‘glo 35
GRAPH PL&O Minimum SEF046P
OR
@ 1) Start engine and warm it up to normal operating tem-
contCT perature.

W
A

»

46

[T EcM [ coNnEeTOR]| 2‘\ “
43 B

SEF085P

2) Set voltmeter probes between ECM terminal @ (sen-
sor signal) and @3 (engine ground).

3) Check the following with engine speed held at 2,000
rpm constant under no leoad.

e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode Il
(FRONT HEATED OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.35V at least one
time.

e The voltage never exceeds 1.0V.

EC-179
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

The ECM performs ON/OFF control of the front
heated oxygen sensor heater corresponding to
the engine speed.

ECM Front
(ECCS heated
» control | oxygen
module) sensor
heater

OPERATION

Engine speed rpm

Front heated oxygen sensor

heater
Above 4,200 OFF
Below 4,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 HEATER

® Engine speed: idle

ON

® Engine speed: Above 4,200 rpm

OFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Engine is running.|
|_ _ Approximately 0.2V
115 3 Front heated oxygen Engine speed is below 4,200 rpm
sensor heater [Engine fs running | BATTERY VOLTAGE
Engine speed is above 4,200 rpm (1 -14v)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck tems
(Possible Cause)
No.
PO135 @ The current amperage in the front heated oxygen | ® Harnmess or connectors
0801 sensor heater circuit is out of the normal range. (The front heated oxygen sensor heater circuit is

{An improper voltage drop signal is sent to ECM
through the front heated oxygen senser heater.)

open or shorted.)
® Front heated oxygen sensor heater

EC-180
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TROUBLE DIAGNOSIS FOR DTC P0135

¥ MONITOR % NG FAIL D

CMPS'RPM(REF)  700mpm

RECORD

SEF190P

Front Heated Oxygen Sensor Heater (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, ailways 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 in between 10.5V and 16V at idle.

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.
OR
(z=» 1) Start engine and run it for at least 5 seconds at idle
p=4 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 idie
speed.
4) Select “MODE 3” with GST.
OR
@«E@ 1) Start engine and run it for at least 5 seconds at idie
e 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.

¢ 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.

EC-181
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)
EC-FRO2/H-01

EE : Deotectable line lor DTG

jGrE)”LISrNStSFVAVFI{-l‘}CH = : Non-detectable ling for DTC
Refer to "EL-POWER".
10A
LY
M6
e
LY
L
FRCNT
HEATED
QOXYGEN
SENSOR
| (L=}
B LG
P hanl taaiW
A
I I
I
t‘__ _. ——
B LG
£57
520 =]
7
B LG
U
R
1 1
I 1
-1
B LG B/A
F24
el Gel F"l .;
E 2
Q2HF O25F (ECCS Bin
CONTROL ‘
MODULE) -p
GID 1 ]
B/R ]
-+ -+
GED)] F215

Refer to last page (Foldout page).

(vie) . (E101
fm\
- 1234
GY \z]6 BR

wlPH .

1o1J1o2 1z [104| 108|106 30| [alar] [sal5a]5s]
3| [22]as[ae]57]58]5a]60] [&7

107|108]1ce| [110]111]112 =

113]11a[115] [116}117] 118 66]67]68]69]

AECS561A
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TROUBLE DIAGNOSIS FOR DTC P0135

y Front heated oxygen sensor
-

Q)

OXYQEN SENSOr~_
harness connactor

Front tube

SEF083R

DISCONNECT

@ o

SEF646P,

E
A€ QA€

[ Eow [0l comnecron]|

115

[Q]

SEF037S
D:SCONNEC !
€
(&
AEC158A

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect front heated oxygen sen-
sor harness connector.

3. Tumn ignition switch “ON”.

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

Voltage: Battery voltage

NG

Check the following.

"| ® Harness connectors

We>,

® 10A fuse

® Harness for open or
short between front
heated oxygen sensor
and fuse

If NG, repair harness or

OK connectors.
B

CHECK GROUND CIRCUIT. NG | Gheck the following.

1. Turmn ignition switch “OFF”. "| ® Harness connectors

2. Disconnect ECM harness connector. @ @

3. Check harness continuity between # Harness for open or
terminal (1) and ECM terminal short belween ECM
Continuity should exist. and front heated oxy-
If OK, check harmess for short to gen sensor
ground and short to power. If NG, repair harness or

l OK connectors.
NG

CHECK COMPONENT
(Front heated oxygen sensar heater).
Refer to “COMPONENT INSPECTION”

below.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-98.

!

INSPECTION END

COMPONENT INSPECTION

Replace front heated oxy-
gen sensor.

Front heated oxygen sensor heater

Check resistance between terminals @) and (0.
Resistance: 2.3 - 4.3{} at 25°C (77°F)

Check continuity between terminals 2) and (1), ® and @.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

EC-183
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TROUBLE DIAGNOSIS FOR DTC P0137

Heater pad

/—Holder

S

R ey
, - IR L. 3

\\\‘ .,

\\\\\\\h

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) {(Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor {Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION

SPECIFICATION

RR 02 SENSOR

RA 02 MNTR

® Engine: After warming up

Rewving engine from idle to 3,000 |© - 0-3Y > Approx. 0.6 - 1.0V

rpm quickly

LEAN < RICH

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

TER-
WIRE DATA
MI:‘%AL COLOR ITEM CONDITION (DC Voltage)
|Engine is running.]
5o W Rear heated oxygen L After warming up to normal operating tem- 0 - Approximately 1.0V
sensor perature and revving engine from idle io
3,000 rpm quickly

oV

SEF258V

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-
sor. The oxygen storage capacity before the three way catalyst
causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the mini-
mum voltage of the sensor is sufficiently iow during the various
driving condition such as fuel-cut.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

PO137
0511

® The minimurn voltage from the sensor is not reached to
the specified voltage.

® Harness or connectors
(The sensor circuit is open or
shorted.)
#® Rear heated oxygen sensor
® Fuel pressure
@ Injectors

EC-184



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d)

B RRO2sENPO1Z7 B [

88%; %%B?AEEI?TTED DIAGNOSTIC TROUBLE CODE CONFIRMATION -
COND3: INCOMPLETE PROCEDURE =
========== MONITOR zzzzzzz=== CAUTION:
MPS- ; . )
$H§TSLF;%*‘Q(§EQ 31521r5m Always drive vehicle at a safe speed. R
B/FUEL SCHDL 1.0ms NOTE:

¢ “COMPLETED” will appear on CONSULT screen when
all tests “COND1”, “COND2"”" and “COND3"” are com- [E[/

pleted.

SEF276Y; e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

LC

PROCEDURE” has been previously conducted, always

B rRozsENFO137 B[] turn ignition switch “OFF” and wait at least 5 seconds

oINbE] TESTING] before conducting the next test.
CONBS INSOMPLETE TESTING CONDITION:
amm—-mm=== MONITOR ===zzzc==- ¢ Never stop engine during this test. If the engine is
%T:‘:’SI;FFL%MS(EEEI) SGQBI\;pm stopped, reperform this test from step 2). . TE
BIFUEL SCHDL o . alx\i?:y)f.s perform at a temperature of more than -10°C
@ Procedure for COND1 AT
1) Start engine and warm it up to normal operating tem-
SEF277U perature.
2) Turn ignition switch “OFF” and wait at least 5 sec- [j
onds.
CO:DfZgSsL?rEgm? . 3) Turn ignition switch “ON” and select “RR 02 SEN-
COND2: INCOMPLETE SOR P0137" of “REAR Q2 SENSOR” in “DTC [RB&
COND3: INCOMPLETE WORK SUPPORT” mode with CONSULT.
zzzzzz===z MONITOR ===zzzoo=: 4) Touch “START”.
CMFSHINEEN o 5) Start engine and let it idie for at least 10 seconds.  ER
B/FUEL SCHDL 3.6ms 6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.
If “COMPLETED” appears on CONSULT screen, go ST
to step 10).
SEF278U If “COMPLETED” does not appear on CONSULT _
screen, go to the following step. RS
B RRO2SENF0137 W [ ] 7) When the following conditions are met, “TESTING”
COND1: COMPLETED will be displayed at “COND1” on the CONSULT _
COND2: COMPLETED screen. Maintain the conditions continuously until ET
O I N ITOR —cemcmmes “TESTING” changes to “COMPLETED". (It will take
TIPS P EER A0 approximately 50 seconds.) m
SIS v CMPS-RPM (REF): 1,500 - 2,600 rpm b
B/FUEL SCHOL 1.0ms Vehicle speed: 64 - 100 km/h (40 - 62 MPH)
B/FUEL SCHDL: 1.25 - 59 ms 2
Selector lever: Suitable position =
NOTE:
SEF27oV ¢ 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 8).
Procedure for COND2
8) While driving, release accelerator pedal completely
with “OD” OFF from the above condition [step 7] until
“INCOMPLETE” at “COND2” on CONSULT screen
has turned to “COMPLETED”. (it will take approxi-
mately 4 seconds.)
345
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TROUBLE DIAGNOSIS FOR DTC P0137

B RR 02 SENSOR Po137H ]

COMPLETED

SELF-DIAG

SEF281U

A€
T Fcv  o[connecTon]] e 5\ !
52 43 3
PR 4
f; ES
——d O

SEF988R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

NOTE:

e If “TESTING” is not displayed after 5 minutes,
retry from step 2).

e |f “"COMPLETED"” already appears at “COND3”
on CONSULT screen before “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND3

9) 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.)

NOTE:

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

from step 2).

10) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-188.

CR
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
G2(sensor signal) and @3(engine ground).

3} Check the voltage when revving engine up to 4,000
rpm under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be below 0.43V at least once
during this procedure.

If the voltage can be confirmed in step 3, step 4
is not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in D position.

The volitage shouid be below 0.43V at least once
during this procedure.

terminals

EC-186
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH
ON or START
I Refer 1o “EL-POWER",
% N : Detectable tine for DTG
——  Non-detectable line for DTC
|
Ly
[ 4 |
REAR HEATED
OXYGEN
SENSOR

F107
Y W
) @
1 |
.l
Lo |
el [55] 5P
0ZHR C25R COM (ECCS |—J—|
CONTROL
MODULE] Fozg
Fi01 I
BR B
e 4L
F213

192 4 8

11 {1z[1a]taispafiz [1a]ro]s
101 |1ozj103| [104]105|106
107|108k109| [1ichii1fie F101 W
113|114]115] |118)117|118] [ w —

AECAB7A

EC-187
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TROUBLE DIAGNOSIS FOR DTC P0137

Engine ground

SEF084R

V4 DYl

Rear heated oxygen sensor

fd 3
s
Y i '
(\ 2t
sensor harness connactor
- {Located inside vehiclg)
- AR ST AEC325A

W acTiveTeEsT B[]
SELF-LEARN 100%
CONTROL

m=====z== MONITOR ========
CMPS+RPM{REF) B12rpm
COQOLAN TEMP/S 93°C
FR O2 SENSOR 0.91V
FR Q2 MNTR 102%

| CLEAR |

SEF100P

Mass air flow sn—msorx
harness connector

SEF739R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

4

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

A

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to nor-
mal operating temperature.

2.

. Clear the self-learning control

Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

coefficient by touching
“CLEAR”.

. Run engine for at least 10

minutes at idle speed.
Is the 1st trip DTC P0172
detected? Is it difficult to
start engine?

OR

Yes

. Turn ignition switch “OFF”,
. Disconnect mass air flow sen-

sor harness connector, and
restart and run engine for at
least 3 seconds at idle speed.

. Stop engine and reconnect

mass air flow sensor harness
connactor.

- Make sure diagnostic trouble

code No. 0102 is displayed in
Diagnostic Test Mode II.

. Erase the diagnostic test

meode Il (Self-diagnostic
results) memory. Make sure
diagnostic trouble code No.
0505 is displayed in Diagnos-
tic Test Mode |Il.

. Bun engine for at least 10

minutes at idle speed.

Is the 1st trip DTC 0114
detected? Is it difficult to
start engine?

LNO
®

(Go to next page.)

EC-188

Go to “TROUBLE DIAG-
NQOSIS FOR DTC
Pa172”, EC-218.
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TROUBLE DIAGNOSIS FOR DTC P0137
Rear Heated Oxygen Sensor (Min. Voltage

Em— Monitoring) (Rear HO2S) (Cont’d
THE® . A ) (Gonte)
[ Ecm —|:(iCONNECTORII Eﬁ} l &

52 E
(Q] Y CHECK INPUT SIGNAL CIRCUIT. NG | Check the following. [iA
L. @ 1. Disconnect rear heated oxygen sen- | ® Harness connectors
= sor harness connector and ECM har- @sD,
@ ness connector. ® Harness for open or =il
2. Check harness continuity between short between rear
SEFA03H ECM terminal @ and terminal @ heated oxygen sensor
Continuity should exist. and ECM LE
3. Check harness continuity between i NG, repair harness or -
ECM terminal 62 (or terminal (2)) connectors.
DISCONNECT and ground.
. @ Continuity should not exist.
If OK, check hamess for short to
% ground and short to power.
3 FE
oK
f @ l .
b o CHECK GROUND CIRCUIT. NG | Check the following. i
= SEF7940 Check harness continuity between termi- | ® Harness connectors
nal (3) and engine ground. W5D, 2a
Continuity should exist. ® Harness conneclors IF
If OK, check hamess for short to ground €29, 2D
and short to power. ® Harness for open or .
short between rear s
OK
heated oxygen sensor
and engine ground
If NG, repair harness or BR
connectors.
CHECK COMPONENT NG_ Replace rear heated oxy- S
{Rear heated oxygen sensor). "| gen sensor.
Refer to “COMPONENT INSPECTION” -
on next page. B
l OK
BT

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

INSPECTION END

Df/\.\

EC-189 349



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d)

W acverest L] COMPONENT INSPECTION
FUEL INJECTION 25%
Rear heated oxygen sensor
=-====== MONITOR ======== = 1) Start engine and warm it up to normal operating tem-
HESTEMIRED 2z perature.
Eg‘gg 35’#%0“ Leov 2) Select “FUEL INJECTION” in “ACTIVE TEST"
RR 02 MNTR RIGH mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT.
Qu .!].-DWN 3) Check “RR 02 SENSOR” at idle speed when adjust-
SEF102P ing “FUEL INJECTION” 1o £25%.
“RR 02 SENSOR” should be above 0.48V at least
OOKNECT once when the “FUEL INJECTION” is +25%.
Ej] “RR 02 SENSOR” should be below 0.43V at least
i o once when the “FUEL INJECTION” is —25%.
[L_EcM__[o[connECTOR]| OR
52 3 2\\‘1?,,,,4 @ 1) Start engine and warm it up to normal operating tem-
s A l‘ﬁ ) Set voln bes b ECM s &
o= = 2) Set voltmeter probes between terminals
7 ¢ (sensor signal} and (engine ground).
AR KD Cf&H 3) Check the voltage when racing up to 4,000 rpm
¢ under no load at least 10 times.
SEF103P (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 3, step 4 is
not necessary.
4} Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.
The voltage should be beiow 0.43V at least once.
28 %
gz ©
+ ¥ &
o z
[Tra S »
w8l % P
Z,0 Q [ The voltage should be above
% T % o N .“ } 0.48Y at tsast one time.
o o 7 o ' 1
ol e ; M The voltage should be below
g g % 2 § I | \} 0.43V at gI’easl one time.
- © T SEF431RA
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TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S)

Heater pad Holder &l
/ COMPONENT DESCRIPTION
Sy SN The rear heated oxygen sensor (Rear HO2S), after three way
Y catalyst, monitors the oxygen level in the exhaust gas. I8

VR

—'-—-‘——Ik\\:l\{({(‘{\’\lm 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. B
This sensor is made of ceramic zirconia. The zirconia generates
SEF327R|  yoltage from approximately 1V in richer conditions to 0V in
leaner conditions. L
Under normai conditions the rear heated oxygen sensor is not

used for engine control operation.

! —

Zirconia tube

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values 72
MONITOR ITEM CONDITION SPECIFICATION
RR 02 SENSOR . . Revving engine from idle to 3,000 0 - 0.3V & Approx. 0.6 - 1.0V ar
............................ ® Engine: After warming up okl
RR 02 MNTR rpm quickly LEAN <> RICH
FE,
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground). a5
R
TER-
WIRE DATA
MINAL ITEM CONDITION
DC Volt
NO. CCLOR (DC Voltage) BE
[Engine is running.|
52 | W Rear heated oxygen L After warming up to normal operating tem- | ¢ . Approximately 1.0V ST
sensor perature and revving engine from idle to
3,000 rpm quickly -
FiS

ON BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching Bl
time between rich and lean than the front heated oxygen sen-
sor. The oxygen storage capacity before the three way catalyst
causes the longer switching time. To judge the malfunctions of s
rear heated oxygen sensor, ECM monitors whether the maxi-
mum voltage of the sensor is sufficiently high during the various

driving condition such as fuel-cut. E

SEF259V HDS\\/\?

Diagnostic Trouble o Check hems
If tect hen ..
Code No. Malfunction is detected when (Possible Cause)
P0138 ® The maximum voltage from the sensor is not reached to | ® Harness or connectors
0510 the specified voltage. (The sensor circuit is open or
shorted.)

@ Rear heated oxygen sensor
® Fuel pressure

@ injeciors

# Intake air leaks
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TROUBLE DIAGNOSIS FOR DTC P0138

B RR O2 SENSOR P0133l [
CONDH1: QUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE
=z==z=z==== MONITOR =====z====:-

CMPS-8PM(REF) 912rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.0ms

SEF282U

Ml RR 02 SENSOR P0O138l [_]
CONDT:
COND2Z: INCOMPLETE
COND3: INCOMPLETE
zzzmzzz=xs MONITOR =zzzzz====

CMPS-HPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6ms

SEF283U

B RR 02 SENSOR Po138l [
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

==z======= MONITOR =z==z=======

CMPS-BPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6ms

SEFz84U

W RR 02 SENSOR Po13sll [}
COND1: COMPLETED
COND2; COMPLETED
COND3: INCOMPLETE

========== MONITOR =5zzzzzz=

CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.0ms

SEF285U

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when
all tests “COND1”, “COND2"” and “COND3"” are com-
pleted.

o |If

“DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

e Never stop engine during this test. If the engine is
stopped, reperform this test from step 2).

e Always perform at a temperature of more than -10°C
(14°F).

= Proc for NDA
" 1)0 edure for CO

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

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

3) Turn ignition switch “ON” and select “RR 02 SEN-
SOR P0138” of “REAR Q2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START”.

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

6) Rev engine up to 2,000 rom 2 or 3 times quickly
under no load.

If “COMPLETED” appears on CONSULT screen, go
to step 10).

If “COMPLETED” does not appear on CONSULT
screen, go io the following step.

7) 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 50 seconds.)
CMPS-RPM (REF): 1,500 - 2,600 rpm
Vehicle speed: 64 - 100 km/h (40 - 62 MPH)
B/FUEL. SCHDL: 1.25 - 5.9 ms
Selector lever: Suitable position

NOTE:

If “TESTING” is not displayed after 5 minutes,
retry from step 2).

If “COMPLETED” already appears at “COND2”
on CONSULT screen hefore “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 8).

Procedure for COND2

8)

While driving, release accelerator pedal completely
with “O0” OFF from the above condition [step 7] until
“INCOMPLETE" at “COND2” on CONSULT screen
is turned to “COMPLETED”. (It will take approxi-
mately 4 seconds.)

EC-192
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TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

Monitoring) (Rear HO2S) (Cont’d)

N RR 02 SENSOR Po138H [_] NOTE:
o [f “TESTING” is not displayed after 5 minutes, @
COMPLETED retry from step 2).

s |f “COMPLETED” already appears at “COND3”
on CONSULT screen before “Procedure for {3
COND3” is conducted, it is unnecessary to con-
duct step 9).
Procedure for COND3 Eilil
SELF-DIAG 9) Stop vehicle and let it idle until “INCOMPLETE” of
SEF287U “COND3” on CONSULT screen has turned to “COM-

PLETED”. (It will take a maximum of approximately LG
6 minutes.)
NOTE:
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
10) Make sure that “OK” is displayed after touching gz
“SELF-DIAG RESULTS”.
If “NG” is displayed, refer to “DIAGNOSTIC

PROCEDURE”, EC-195. &
[BE,
OR ‘
E & . OVERALL FUNCTION CHECK
Use this procedure to check the overail function of the rear [RA
HEYI CONNECTOR" c _/&\_H heated oxygen sensor circuit. During this check, a 1st trip DTC
52 43 5 might not be confirmed.
2/“ @ 1) Start engine and warm it up to normal operating tem- B
= !\5 perature.

”o e 2) Set voltmeter probes between ECM terminals &
- {sensor signal) and {engine ground). ST
® & 3) Check the voltage when revving engine up to 4,000
SEFa8sR rpm under no foad at least 10 times. .

(Depress and release accelerator pedal as soon as i
possible.)

The voitage should be ahove 0.48V at least once
during this procedure.
If the voltage can be confirmed in step 3, step 4
is not necessary. B8
4) Keep vehicle at idling for 10 minutes, then check the "
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in D position. EL
The voltage should be above 0.48V at least once
during this procedure.

LD
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TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITC
ONor START

H

]
L&Y

10A

Refer to "EL-POWER”.

REAR HEATED

EC-RRO2-01

mm : Detectable line for DTC
e Non-detectable line for DTC

OXYGEN
SENSOR
(L) L2 Lal]
Y W B
i SR DR, b
| |
| |
1 |
1 |
1 |
1 |
I I
I Lr————-—-——-— - I
X ___ 3 ] N )
3]
Y w
..MS?
F == 2 ]--------- iGz]
Fil Gal
Y W
ol X
1 |
vl @
Y w |
i8]l 2] B/R
OZHR O25H ECM {ECCS
CONTROL '
MGDULE) B
I
B/R B
£ L
13
1 4 G178 |9 1106|{M57

16 [17 [18]1e]eu]er e Jasfos

101
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1G4]1C5

107
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109

o)

13

114

115

116117
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)
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61} -
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TROUBLE DIAGNOSIS FOR DTC P0138
Rear Heated Oxygen Sensor (Max. Voltage

Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE &l
INSPECTION START

(A,

¥

1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground g
screws. =l
SEFD84R
B ' e
/ //) Ve, //\§ CLEAR THE SELF-LEARNING DATA Yes,_; Go to "TROUBLE DIAG-
Roar heated oxygen sensor 1. Start engine and warm it up to nor- NOSIS FOR DTC
mal operating temperature. PO1717, EC-213.

- @ 2. Select “SELF-LEARNING

L CONT” in “ACTIVE TEST" _
mode with CONSULT. FE

] 3. Ciear the sefif-learning control

S - ,
Roar ooy 0;3[ den A ) coefficient by touching .
sensor harness connector%/ “CLEAR”' JQ:T
o (Located inside vehicle) 4. Run engine for at least 10
e AR S AEC326A minutes at idle speed.
Is the 1st trip DTC P0O171 548
detected? Is it difficult to
W acvetesT B [ start engine?

SELF-LEARN 100% OR 1)
CONTROL .ﬁ’. 2. Tum ignition switch “OFF”. '

======== MONITOR ======zZ t5y/ 3. Disconnect mass air flow sen-
CMPS-RPM{REF) B12rpm sor harness connector, and BE
COOCLAN TEMP/S 93°C restart and run engine for at -

Eg 82 hsni’;“_'sqo'q 01-3;; least 3 seconds at idle speed.
° 4. Stop engine and reconnect S
o mass air flow sensor harness Il

| CLEAR | connector.
SEF100P 5. Make sure diagnostic trouble

code No. 0102 is displayed in
Diagnostic Test Mode II.

6. Erase the diagnostic test -~
mode |l (Sell-diagnoslic sl
results) memory. Make sure
diagnostic trouble code No.
0505 is displayed in Diagnos- 8,
tic Test Mode |l

7. Run engine for at least 10
minutes at idle speed. B
Is the 1st trip DTC 0115
detected? Is it difficult to
start engine? D

&No
@

(Go to next page.)

Mass air flow sensor
harness connector SEF739R

EC-195 355



TROUBLE DIAGNOSIS FOR DTC P0138

[ ecm lo|connecton||

& DISCONNECT
4 €

fﬂ.@ﬂ_ |
[Q]

SEF403R

A€ E

S

SEF7940)

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

®

s .

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect rear heated oxygen sen-
sor harness connector and ECM har-
ness connectar.

2. Check harness continuity between
ECM terminai 62 and terminal (2).
Continuity should exist.

3. Check harness continuity between
ECM terminal @ (or terminal @)
and ground.

Continuity should not exist.
If OK, check harness for short to
ground and short to power.

NG

OK

. | Check the following.
"| ® Harness connectors

@sD,

® Harness for open or
short belween rear
heated oxygen sensar
and ECM

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

Check harness continuity between termi-
nal (3) and engine ground.

Continuity should exist.

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

NG

OK

| Check the following.
"] ® Harmess connectors

@sD, oD

e ess connectors

® Harness for open or
short between rear
heated oxygen sensor
and engine ground

If NG, repair harness or

connectors.

CHECK COMPONENT
{Rear heated oxygen sensor}.
Refer to “COMPONENT INSPECTION”

NG

on next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

'

INSPECTION END

EC-196

. | Replace rear heated oxy-
"} gen sensor.
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

EC-197

B acrverest B [ COMPONENT INSPECTION
FUEL INJECTION 25% @l
Rear heated oxygen sensor =
—======= MONITOR ====z=== H P 1 -

EA”E%'QEH&%%F’ géi;f"‘ 1) g;a:;tt Laj;rr:agme and warm it up to normal operating tem s

RA 02 SENSOR 1.89V 2) Select “FUEL INJECTION” in “ACTIVE TEST”

FR G2 MNTR RIcH mode, and select “RR 02 SENSOR” as the monitor
- item with CONSULT. EM
Qu|IIZ[ DWN ] 3) Check “RR 02 SENSOR?” at idle speed when adjust-
Qu -EF102P ing “FUEL INJECTION” to +25%.

-_ “RR 02 SENSOR” should be above 0.48V at least 1
iy once when the “FUEL INJECTION” is +25%.
Ej] “RR 02 SENSOR” should be below 0.43V at least
! — once when the “FUEL INJECTION” is -25%.
L_ECM |G| CONNECTOR]| OR
52 43 aWiig, 2 ‘i 1) Start engine and warm it up to normal operating tem-
2 “. EN perature. FE
= / L: 2) Set voltmeter probes between ECM terminals &2
[V] y 5 {sensor signal) and @ (engine ground). -
"y e, CI&H 3) Check the voltage when racing up to 4,000 rpm &b
t¢ under no load at least 10 times.
SEF103P (Depress and release accelerator pedal as soon as
possible.) P&
The voitage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is A
not necessary. b
4) Check the voltage when racing up to 5,500 rpm
under no load. Or keep vehicle at idling for 10 .
minutes, then check the voltage. Or check the volt- "
age when coasting from 80 km/h (50 MPH) in 3rd
gear position. S
The voltage should be below 0.43V at least once.
LI BT
3-
o z
38 9 & A
% 0 2 8 } The voltage should pe above
Zx E’ z 3 :‘ “‘ 0.48V at lsast one time.
S g . ; Y } Ths voltage shouid be below EL
> 5 a*:‘ ot g ____________ ! L. 0.43V at least one time.
T~ < r SEF431RA
o - - (D)8
357
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DIAGNOSIS FOR DTC P0139

Heater pad
e / e
-

/’HO'dEf
N

e
) AR ’/////J"s\\\‘,
 — 7
. Sk

L\‘\\m i

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 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 O2 MNTR

® Engine: After warming up

Rewving engine from idle to 3,000 | © - 0-3V <> Approx. 0.6 - 1.0V

rpm quickly

iLEAN <> RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MILI\CI)AL COLOR ITEM CONDITION (DC Voltage)
JEngine is running.
52 W Rear heated oxygen L After warming up to normai operating tem- | o - Approximately 1.0V
sensor perature and rewing engine from idle to
3.000 rpm quickly
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen-
v sor. The oxygen storage capacity before the three way catalyst
causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the switch-
ing response of the sensor's voltage is faster than specified
during the various driving condition such as fuel-cut.
ov
SEF302U

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause)
P013¢ ® |t takes more time for the sensor to respond between rich | ® Harness or connectors
0707 and lean than the specified time. {The sensor circuit is open or

shoried.}
® Bear heated oxygen sensor
® Fuel pressure
® [njectors
® Intake air leaks

EC-198



TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HO2S) (Cont’d)

W RR 02 SENSOR Po139l

COND1: OUT OF COND 0 DIAGNOSTIC TROUBLE CODE CONFIRMATION
COND2: INCOMPLETE PROCEDURE il
COND3: INCOMPLETE

::::::j_':: MONITQR z=z==cz=== CAUTION:
CMPS-RPM(REF) 912rpm Always drive vehicle at a safe speed. G
THRTL POS SEN 051V NOTE: A,
B/FUEL SCHDL 1.0ms .

e “COMPLETED” will appear on CONSULT screen when
all tests “COND1”, “COND2” and “COND3” are com- [g|

pleted.
serzesu; o If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously ¢conducted, always |G

turn ignition switch “OFF” and wait at least 5 seconds

RR 02 SENSOR POT i
B RRO2 01308 [] before conducting the next test.

COND1: gI331le

COND2: INCOMPLETE TESTING CONDITION:
COND3: INCOMPLETE e Never stop engine during this test. If the engine is
===z=====x MONITOR =z==zzzz=c .
CMPS-RPM(REF) 1687rpm stopped, reperform this test from step 2). .
THRTL POS SEN 0.94v ¢ Always perform at a temperature of more than -10°C e
B/FUEL SCHDL 3.6ms (14°F).
Procedure for COND1 AT
1) Start engine and warm it up to normai operating tem-
— perature.
2} Turn ignition switch “OFF” and wait at least 5 sec- =5
onds. "
COIN&F* 2(23 SETETOSDPWSEJI ] 3) Turn ignition switch “ON” and select “RR 02 SEN-
; SOR P0139” of “REAR 02 SENSOR” in “DTC gy
ConDa: INGOMPLETE WORK SUPPORT” mode with CONSULT. &
zzzzzzzzzz MONITOR zzzzzzzz=: 4) Touch “START”.
'(I?ITRP?I;FIE-’I:DN;(EEFN) ésg%pm 5) Start engine and let it idle for at least 10 seconds. g
B/FUEL SCHDL 3 6ms 6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.
if “COMPLETED?” appears on CONSULT screen, go §T
to step 10).
SEF290U If “COMPLETED” does not appear on CONSULT
screen, go to the following step. RS
7) When the following conditions are met, “TESTING”
o AR 02 SENSOR Po1aoM [ ] will be displayed at “COND1” on the CONSULT
GOND2- COMPLETED screen. Maintain the conditions continuously until ET
COND3: INCOMPLETE “TESTING” changes to “COMPLETED”. (It will take
sy “g%';"TOR Py approximately 50 seconds.) )
g u v CMPS-RPM (REF): 1,500 - 2,600 rpm HA
B/FUEL SCHDL 1.0ms Vehicle speed: 64 - 100 km/h (40 - 62 MPH)
B/FUEL SCHDL: 1.25 - 5.9 ms
Selector lever: Suitable position - 2L
NOTE:
SEF291U e If “TESTING” is not displayed after 5 minutes,
retry from step 2). [DX
o If “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for
COND2"” is conducted, it is unnecessary to con-
duct step 8).
Procedure for COND2
8) While driving, release accelerator pedal compietely
with “OD” QFF from the above condition [step 7] until
“INCOMPLETE” at “COND2” on CONSULT screen
has turned to “COMPLETED”. (It will take approxi-
mately 4 seconds.)
359
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HO2S) (Cont’d)

B RR 02 SENSOR Po13oM [ ] NOTE:
e If “TESTING” is not displayed after 5 minutes,
COMPLETED retry from step 2).

e If “COMPLETED” already appears at “COND3”
on CONSULT screen before “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND3

SELF-DIAG 9) Stop vehicle and let it idle until “INCOMPLETE” of

SEF293U “CONDS3” on CONSULT screen has turned to “COM-

PLETED". (It will take a maximum of approximately
6 minutes.)

NOTE:

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

from step 2).

10) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”.
If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-202.

OR
% i} OVERALL FUNCTION CHECK
o i Use this procedure to check the overall function of the rear
[ ecm [o[connecTor]| R _/f’cﬁ_ u heated oxygen sensor circuit. During this check, a 1st trip DTC
82 43 s might not be confirmed.
2/“ 'g’. 1) Start engine and warm it up to normal operating tem-
= 2:5 42 perature.
oo 2) Set voltmeter probes between ECM terminals
by G2(sensor signal) and @3)(engine ground).
> & 3) Check the voltage when racing up to 4,000 rpm
SEF988A under no load at least 10 times.
(Depress and release accelerator pedal as soon as
possible.)

The voltage should change at more than 0.06V for
1 second during this procedure.

If the voltage can be confirmed in step 3, step 4
is not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h {50 MPH) in D position.

The voltage should change at more than 0.06V for
1 second during this procedure.
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Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH
CNor START
Reafer to “EL-POWER".
M - Detectable line for DTC
- —  Non-detectable line for DTG

~JF 2o

REAR HEATED
OXYGEN
SENSOR
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TROUBLE DIAGNOSIS FOR DTC P0139

Engine ground

SEFOB4R

Fs

Rear heated oxygen

sensor harness connectol
[Located inside vehicle}
<

Doy

Rear heated oxygen sensor

. . € .

ECM f0| CONNECTOR"

CISCONNECT
24 €

(@]

[U@.ﬂ

1
'

SEF453H
E
E DISCONNECT A
CAE @
[Tl
]2
= SEF7940)

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

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

SCrews.
l

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect rear heated oxygen sen-
sor RH hamess connector and ECM
harness connector.

. Check hamess cortinuity betwaen
ECM terminal 62 and terminal (2).
Continuity should exist.

. Check harness continuity between
ECM terminal 52 (or terminal (2))
and ground.

Continuity should not exist.
If OK, check harness for short ta
ground and short to power.

NG

o lOK

. | Check the following.
"| ® Harmess connectors

@D, €D

® Harness for open or
short between rear
heated oxygen sensor
and ECM

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

Check harness continuity between termi-
nal (3) and engine ground.

Continuity should exist.

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

NG

OK

.| Check the following.
| ® Harness connectors

@sD. €D

. ess connectors

@ Harness for open or
short between rear
heated oxygen sensor
and engine ground

If NG, repair harness or

connectors.

CHECK COMPONENT
(Rear heated oxygen sensor).
Refer to "COMPONENT INSPECTION”

NG

on next page.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-93.

'

INSPECTION END

EC-202

| Replace rear heated oxy-
| gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response

= Monitoring) (Rear HO2S) (Cont’d)
W scrveTesT M COMPONENT INSPECTION
FUEL iINJECTION 25% @ﬂ
Rear heated oxygen sensor
m======= MONITOR ======== 1) Start engine and warm it up to normal operating tem-
qursmoueen o | peratae, ’ PR
ERH 822 hsﬂﬁ[ﬂrgOH E%EH 2) Select “FUEL INJECTION” in “ACTIVE TES_T”
RR 02 MNTR RICH !‘nOde, .and select “RR 02 SENSOR” as the monitor
o0 ur |GEEE 3) Chack "R O2 SENSOR" at idie speed when adjust:
u eck “ " atidle speed when adjust-
SEF102P ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.48V at least LG
COMERT once when the “FUEL INJECTION" is +25%.
Ej] “RR 02 SENSOR” should be below 0.43V at least
— once when the “FUEL INJECTION” is —25%.
[Fom_jo[connecton]] OR
52 73 2\\\‘?,,,,4 (B 1) Start engine and warm it up to normal operating tem- .
S c. EN perature. FE
o= 15 2) Set voltmeter probes between ECM terminals 62
A ° (sensor signal) and @ (engine ground). .
o o cSEYy 3) Check the voltage when racing up to 4,000 rpm AT
Y ¢ under no load at least 10 times.
SEF103P (Depress and release accelerator pedal as soon as
possible.) A
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4is
not necessary. A
4) Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10 BE
minutes, then check the voltage. Or check the volt- =
age when coasting from 80 km/h (50 MPH) in 3rd
gear position. &
The voltage should be below 0.43V at least once.
L%g
g 81
T st
=l
R
w3 P o3 & H
% 0 _C_> 8 .............................. } The voltage should be above
z < Eﬁ = e :' ‘,‘ 0.48V al lzast one time.
e i h g o ; i } The veoltage sheuld be below EL
n S E 8 premm——— ! e sen et .. | 0.43v at least one time.
x— < N SEF431RA )
- B
363
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TROUBLE

DIAGNOSIS FOR DTC P0140

/Holder
NG

b T s T
N T AT 7NN
) -’-‘L—Q‘!\\&\‘\}\\\

Zirconia tube

Heater pad
/ T
2 e

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 conirolled 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 cenditions 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 SENSOR

RR O2 MNTR

® Engine: After warming up

Rewving engine from idle to 3,000
rpm quickly

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 @3 (ECCS ground).

TER-
WIRE DATA
MINAL | .0 ITEM CONDITION (DC Vottage)
NO.
[Engine is running. |
sz |w Rear heated oxygen L After warming up to normal operaling tem- | - Approximately 1.0V
sensor perature and revving engine from idle to
3,000 rpm quickly
ON BOARD DIAGNOSIS L.OGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen-
oy - TT—— sor. The oxygen storage capacity before the three way catalyst
""""""""""""""""""" causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether or not the
v voltage is too high during the various driving condition such as
/\/\/ fuel-cut.
oy
SEF305U

Diagnostic Trouble

Malfunction is detected when ...

Check tems

Code No. {Possible Cause)
P0O140 ® An excessively high voltage from the sensoer is sent to @ Harness or connectors
0512 ECM. (The sensor circuit is open or

shorted )
® Rear heated oxygen sensor

EC-204
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TROUBLE DIAGNOSIS FOR DTC P0140

fr MONITOR  ¥¢ NOFAIL [_]
CMPSsRPM(REF) 2040rpm
COOLAN TEMP/S 82°C
VHCL SPEED SE 76km/h
R/FUEL SCHDL 25ms

| RECORD l

SEF346U

[ Ecm  |o|connecToR]|

52 43

[V]
cle

SEF98BR

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF’’ and wait at least 5 seconds before con-
ducting the next test.
/E 1} Turn ignition switch “ON” and select “DATA MONI-
= TOR” mode with CONSULT.
2) Meet the following conditions once.
CMPS-RPM (REF): 1,500 - 2,600 rpm
VHCL SPEED SE: 64 - 100 kin/h (40 - 62 MPH)
B/FUEL SCHDL: 1.25 - 5.9 ms
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever: Suitable position
3} Stop vehicle with engine running.
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 terminals
&2 (sensor signal) and @)(engine ground).
3) Check the voltage after racing up to 4,000 rpm under
no load at least 10 times.
(Depress and release accelerator pedal as soon as
possible.)
The voltage should be below 2V during this pro-
cedure.

EC-205

@

A
Ma )

[l
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REIPAY
A
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TROUBLE DIAGNOSIS FOR DTC P0140

ON or START

IGNITION SWITCH

;

)
Y

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

Refer to “EL-FOWER".

EC-RR0O2-01

- Detectabie line for DTC
e Non-detectable line for DTC

REAR HEATED
OXYGEN
SENSOR
¥ W B
A SR S -
| I
I 1
I 1
i 4
1 |
i [
1 i
[N YRS S, I
<] b )
ol
Y W
FLTMEri
3 --------- 1Ga]l
Y W
o X
I |
. ]-@
v W I
[fel [EAl 3R
OzHA 025R ECM {ECCS
CONTROL —
MODULE) -
(GED, I
._B_—l
BR B
il L

12

1617 }18]19

1

102

103

104]105]106

107

108

109

1ol111112

113

114

15

1161117118

[44]45]48]57]
[ B (R E A

AEC487A

EC-206
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TROUBLE DIAGNOSIS FOR DTC P0140

Engine ground

y

intake manifold collector

SEF084R

o
Rear heated oxygen

SV T

Rear heated oxygen sensor

o\
sensor harness connector
{Located inside vehicle) =
P - AEC326A

v -

DISCDNNECT .

O CONNECTORl

DISCCINNECT

Q]

[LL@

Qo

SEFA03R

. CISCOMNECT I
=]
6
3
= SEF794Q

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

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

l

M

[C

CHECK INPUT SIGNAL CIRCUIT.

1, Disconnect rear heated oxygen sen-
sor RH harness connector and ECM
harness connector.

2. Check harness continuity between
ECM terminal 62 and terminal (2).
Continuity should exist.

3. Check harness continuity between
ECM terminal @ {or terminal @)
and ground.

Continuity should not exist.
If OK, check harmess for short to

ground and short io power.

NG

- k

. | Check the following.
" | ® Hamess connectors

@sD, €D

® Harness for open or
short between rear
heated oxygen sensor
and ECM

If NG, repair harness or

connectors.

5‘:93

1r]
=

CHECK GROUND CIRCUIT.

Check harness continuity between termi-
nal @ and engine ground.

Continuity should exist.

If CK, check harness for shert to ground
and short to power.

NG

OK

. | Check the following.
"| ® Harness connectors

:

L ss connectors

® Harness for open or
short batween rear
heated oxygen sensor
and engine ground

It NG, repair harness or

connectors.

CHECK COMPONENT
{Rear heated oxygen sensor).
1. Turn ignition switch “QFF”.
2. Disconnect sensor hamess connactor
and check for water.
Water should not exist.
If OK, go to step 3.
3. Check rear heated oxygen sensor.
Refer to “COMPONENT INSPECTION”

NG

on next page.
lOK

Perform “TROUBLE DIAGNOSIS FCR
INTERMITTENT INCIDENT”, EC-99.

lOK

INSPECTION END

EC-207

. | Replace rear heated oxy-
"| gen sensor.
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)

FUELINJECTION

M acrveresT R [

25%

—zz====z= MONITOR =====z=== — 1)
CMPS«BPM(REF) 725rpm
FR 02 SENSOR 0.94V
RR 02 SENSOR 1.89V 2)
FR O2 MNTR RICH
RR 02 MNTR RICH

[Qu| BT OWN |[Qd] 3)

SEF102P

[ _Ecm —ECONNECTOH”

52

43
)

13

G:

(Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

Start engine and warm it up to normal operating tem-
perature.
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 +256%.
“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%.

OR

3 .

f \\nlu,,?’ .ig. 1)
=5

/' 2)

]

c 7By 3)

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

Set voltmeter probes between ECM terminals &2
{sensor signal) and @3 (engine ground).

Check the voltage when racing up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is
not necessary.

Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the voli-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.

The voltage should be below 0.43V at least once.

The voliage should be above
0.48V at least one time.

The voltage should be below
0.43V at least one time.

SEF431RA

A
)
e
SEF103P
[1s gyl (4o
LN W
o W
o0
TP
o -
o z
[T I =
@ 12 o 34
w®l g =
ce2 8
z o 2 ~
TR % w
o :
= w o
W
I R ‘
()
r-— < ry

EC-208
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

The ECM performs ON/OFF control of the rear

ECM Rear
(ECCS R heated
» control | oxygen
mOdUle) sensor
heater

A
[

ERA

OPERATION

LG

heated oxygen sensor heater corresponding to Roar hoatod
the engine speed. Engine condition ear heated oxygen sensor
heater
Engine stopped. OFF
Engine is running. ON
FE
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values AT
MONITOR ITEM CONDITION SPECIFICATION
® Engine speed: Idle ON =
RR O2 HEATER )
® |gnition switch: ON (Engine stopped) OFF
:',;':’?‘
ECM TERMINALS AND REFERENCE VALUE RA
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
S8
TER- |\ oc CATA BR
MINAL COLOR ITEM CONDITION (DG Voltage)
NO. §7
|Engine is running.| Approximately 0.2V
Rear heated oxygen — e
116 Y sensor heater |lgn|t|0n switch “ON BATTERY VOLTAGE [19?18
Engine stopped (11 -14v)
BT
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... ChPka ftems IFA
No (Possible Cause)
PO141 ® The current amperage in the rear heated oxygen |® Harness or connectors BL
0902 sensor heater circuit is out of the normal range. {The rear heated oxygen sensar heater circuit is '
(An improper voltage drop signal is sent to ECM open or shorted.)
through the rear heated oxygen sensor heater.) ® Rear heated oxygen sensor heater i
369
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TROUBLE DIAGNOSIS FOR DTC P0141

% MONITOR ¥ NO FAIL [_]

CMPS*RPM(REF) 700rpm

RECORD

SEF190P

Rear Heated Oxygen Sensor Heater (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 that
battery voltage is in between 10.5V and 16V at idle.

® "

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.
OR
Agh 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.
OR
voy 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch “"OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

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.

EC-210
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

IGNITION SWITCH
ON or START

Refer to “EL-POWER".
10A

LY

EC-RRO2/H-01

s - Detectable fine for DTC
— : Nor-detectable line for DTC

REAR HEATED
OXYGEN
SENSOR

L = =

Y W B
e I [~
| R e e e - — ] -1
| 1
i 1
1 1
1 |
I |
] i
I 1
(I SR 1
k] ~ :.

ol

Y w
bAm]

1]l ——== 12 Jl----mmn-- ]l
[11] 12 ] [1a]

Y W

-] @
I 1
1. @

' |
[fivall ||—|52 | B/R
O2HR 028R ECM (ECCS

CONTROL _
MODULE) B/R D
l
@®-c
B/R
=

:
G-
£

12

B
15 [17 Lig 1o

101

102

103

104(105(106

107

108

109

o112

113

114

115

16[117}118

EC-211

AEC488A
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TROUBLE DIAGNOSIS FOR DTC P0141

Doy

Rear heated oxygen sensor

(2%
sensor harness connector
o (Located inside vehicle)
7 AN ST AEC328A

Rear heated oxygen

& BISCONNECT
A€
A
4
CRE
SEF375R
. DISCONNECT ~ . DISCONNECT
(@]
[ Ecm | [CONNECTOR]j (™=

116

[Q]

SEF405R

T.S. 2 1 T — @E@

DISCONNECT

o L

1S.

DISCONNELT

2] 1" pet—ne,
4|3 —

[Q]

A

DISCONHECT

,-——21/)
413

[@]

SEF406T)|

Rear Heated Oxygen Sensor Heater ('Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect rear heated oxygen sen-
sor harness connector.

3. Turn ignition switch “ON".

4, Check voltage between terminal @
and ground.
Voltage: Battery voltage

NG

. | Check the following.

" ® 10A fuse

® Harness for cpen or
short between rear
heated oxygen sensor
and fuse

If NG, repair harness or

connector.

B iOK

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.
3. Check harness continuity between

terminal (1) and ECM terminal (116).

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

NG

| Check the following.

lOK

| ® Hamess connectors

@D,

® Hamness for open or
short between rear
heated oxygen sensor
and ECM

If NG, repair harness or

connectors.

CHECK COMPONENT
{Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”

below.

NG

. | Replace rear heated oxy-

LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

!

INSPECTION END

COMPONENT INSPECTION

| gen sensor.

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals (1) and (@).
Resistance: 2.3 - 4.3(} at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@i D@ @ .
®ad® @ @

If NG, replace the rear 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-212
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (L.ean side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratic 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 s
the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.),
the ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detec- gjy
tion logic).

ECM Lo

Density of oxygen in exhaust gas (ECCS o
Front heated oxygen sensors (Mixture ratio feedback signal) | control * Injectors
module)
Check ltems

FE

Diagnostic Trouble
Code No.

PO171
0115

Maifunction is detected when ...
u electe (Possible Cause)

® Intake air leaks

@ Front heated oxygen sensor 2
® |njectors

® Exhaust gas leaks

@ Incorrect fuel pressure
@ | ack of fuel

® Mass air flow sensor

@ Fuel injection system does not operate properly.
® The amounl of mixture ratio compensation is too large.
(The mixture ratio is {oo lean.)

&S
DIAGNOSTIC TROUBLE CODE CONFIRMATION ”
W ACTIVETESTE  [7] PROCEDURE
conreoL NOTE: &)
—— = MONTOR=—== If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
GMPS-RPM (REF) Orpm IZ_)UFIE”_has“been”previou§ly conducted, always turn igni- -
COOLAN TEMP/S ~ 93°C tion switch “OFF” and wait at least 5 seconds before con- 7t
FRO2SENSOR  0.00Y ducting the next test.
AF ALPHA 100% : . .
lyg} 1) Start engine and warm it up to normal operating tem- Bl
CLEAR perature.
2) Tum ignition switch “OFF” and wait at least 5 sec-
AECSS4 onds. 55
3) Turn ignition switch “ON” and select “SELF-LEARN =
% MONITOR ¥ NO FALL L[] CONTROL” in “ACTIVE TEST” mode with CON-
. SULT.
CMPSTRPMIRER) 7o0rm 4) Clear the self-learning control coefficient by touching
“CLEAR".
5) Select "DATA MONITOR” mode with CONSULT.
6) Start engine again and let it idle for at least 10 min-
utes.
The 1st trip DTC P0171 should be detected at this
[ RECORD stage, if a malfunction exists.
SEF190P,
373
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (L.ean side)
(Cont’d)
7) If itis difficult to start engine at step 6, the fuel injec-
tion system has a malfunction.
8) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-217. If engine does not start, visually check for

exhaust and intake air leak.
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) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

4) Stop engine and reconnect mass air flow sensor har-

) ness connector.
Mass air flow sensor 5) Select “"MODE 7" with GST. Make sure 1st trip DTC
harness connector SEF739R P01OD iS detected.

6) Select “MODE 4” with GST and erase the 1st trip
DTC PO100.

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 P0171
should be detected at this stage, if a malfunction
exists.

9) If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.

10) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-217. If engine does not start, visually check for
exhaust and intake air leak.

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

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

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at ieast 3 seconds at
idle speed.

4) Stop engine and reconnect mass air flow sensor har-
ness connector.

5) Turn ignition switch “ON”".

6) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1st trip DTC 0102 by changing from Diag-
nostic Test Mode [l to Diagnostic Test Mode |.

8) Perform Diagnostic Test Mcde Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0115 should be detected at this
stage, if a malfunction exists.

EC-214
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(Cont’d)
10) If it is difficult to start engine at step 9, the fuel injec-
tion system also has a malfunction. &
11) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-217. If engine does not start, visually check for [
exhaust and intake air leak.

EH

LG

EC-215 375



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)

BATTERY

10A

I ——

To
@ mewam— =) ER MAIN

Y
VS

;
v

INJEGTOR INJECTOR
NO. 1 g NO. 5
v 1L ¥

EC-FUEL-01

I : Dciectable line for DTC
— : Non-detectabie line for DTC

IGNITION SWITCH
ON or START

Refer to "EL-POWER".
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FRONT HEATED
OXYGEN
SENSCR

=™
A
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

SEFG99P

Front heated oxygen sensor

2

e

Front tubel
E DISCONNEGT @ E DISCONNECT
AE O AE

= ]

SEF083R

|]_ ECM IO CONNECTOR])
48
Q]
g L
el -

SEFO738
-

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START @l
’

CHECK EXHAUST AIR LEAK. NG I Repair or replace. 1A

Start engine and run it at idle. Listen for an

exhaust air leak before three way cafalyst.

l 0K, E

CHECK FOR INTAKE AIR LEAK. NG I Repair or replace.

Start engine and run it at idle. Listen for e

an intake air leak between the mass air -

flow sensor and the intake manifold.

CHECK FRONT HEATED OXYGEN NG, Check the following.

SENSOR. ® Harness connectors

1. Turn ignition switch “OFF”. , FE

2. Disconnect front heated oxygen sen- ® Harmess for open or
sor hamness connector and ECM har- short between ECM
ness connector. and front heated oxy- "

3. Check harness continuity between gen sensor 2k
ECM terminal @8) and terminal (2). If NG, repair harness or
Continuity should exist. connectors.

4. Check harness continuity between =4
ECM terminal {or terminal (2)) ra
and ground.

Continuity should not exist.
If OK, check harmess for short to BA4
ground and short o power.
i OK -
NG ; BR

CHECK FUEL PRESSURE. »| Check the following.

1. Release fuel pressure to zero. ® Fuel pump and circuit
Refer to EC-31. Refer to EC-432.

2. Install fuel pressure gauge and check ® Fuel pressure regulator ST
fuel pressure. Refer to EC-31.

At idling: ® Fuel lines
When fuel pressure regulator Refer to “ENGINE e
valve vacuum hose is connected. MAINTENANCE" in MA RS
235 kPa section.
(2.4 kg/cm?, 34 psi) ® Fuel filter for clogging
When fuel pressure regulator valve If NG, repair or replace. BT
vacuum hose is disconnected.
294 kPa
(3.0 kgfem?, 43 psi)
l oK i

CHECK MASS AIR FLOW SENSOR. NG, Check connectors for
o Check “MASS AIR FLOW” in rusted terminals or loose 5L

“DATA MONITOR" mode with connections in the mass

CONSULT. air flow sensor clrcuit or
3.2 - 6.7 gmfsec: at idling enging grounds. ,
8.7 - 21.9 gm/sec: at 2,500 rpm Refer to EC-104. A
OR
G@\ Check “MASS AIR FLOW” in
=/  MODE 1 with GST.
3.2 - 6.7 g-m/sec: at idling
8.7 - 21.9 g'm/sec: at 2,500 rpm
OR
(Noy  Check voltage between ECM ter-
% minal and ground.
1.3 - 1.7V: at idling
1.9 - 2.3V: at 2,500 rpm
v OK
@
377
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TROUBLE DIAGNOSIS FOR DTC P0171

W ACTIVE TEST B D
* * * POWER BALANCE + * *

=== MONITOR = = =
CMPSeREM (POS)  762rpm
MAS AIRFLSE 170V

IACY-AACN 27%

[5[e ][ ][ J|stanT

-4

AEC383

Suitable tool

MEC703B

SEF585Q

Fuel Injection System Function (Lean side)

(Cont’d)

CHECK FUNCTION OF INJECTORS.
1. Install all parts removed.
2. Start engine.

3. Perform “POWER BALANCE”
in "ACTIVE TEST” made with
CONSULT.

4. Make sure that each circuit
produces a momentary engine
speed drop.

OR

B

(s

3. Listen to each injector operat-
ing sound.
Clicking noise should be
heard.

)

LOK

Confirm that the engine is cooled down
and there are no fire hazards near the

vehicle,

1. Turn ignition switch “OFF”.

2. Remove injector gallery.
Refer to EC-31.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors
should remain connected.

n l

Perform TROUBLE DIAG-

| NOSIS FOR NON-DE-

TECTABLE ITEMS,
“Injectors”, EC-426.
Repair harness or con-
nectors.

1. Disconnect all ignition coil harness
connectors.

2. Place pans or saucers under each
cylinder.

3. Crank engine for about 3 seconds.
Make sure that fuel sprays out from
injectors.

Fuel should be sprayed evenly for
each cylinder.

NG

lOK

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-99.

‘

INSPECTION END

EC-218

Replace injectors from
which fusl does not spray
out.

Always replace O-ring
with new one.
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely 1o
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 5
the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.),

the ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detec- [y
tion logic}.

. . ECM e
Density of oxygen in exhaust gas (ECCS Y
Front heated oxygen sensors (Mixture ratio feedback signal) | control » [njectors
module)
Diagnostic Troubie Malfunction is detected when R Check ltems E
Code No. (Possible Cause})
PO172 ® Fuel injection system does not operate properly. ® Front heated oxygen sensor
0114 ® The amount of mixture ratio compensation is too large. ® [njactors AT
(The mixture ratio is too rich.) ® Exhaust gas leaks
® Incorrect fuel pressure )
® Mass air flow sensor B

gT
S RS
DIAGNOSTIC TROUBLE CODE CONFIRMATION *
W ACTIVETESTME  [7] PROCEDURE
gquFT;%}:HN 100% NOTE: |2\\ =
——— MONITOR = = = If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
CMPS-RPM (REF) orpm DURE” has been previously conducted, always turn igni-
o A = &5 33 H EﬁJ,@
COOLANTEMP/S ~ 93°C tion switch “OFF” and wait at least 5 seconds before con- %
FR 02 SENSOR 0.00v ducting the next test.
AF ALPHA 100% . . .
Ly qg\ 1) Start engine and warm it up to normal operating tem- =
I CLEAR | = perature. =
2) Turn ignition switch “OFF” and wait at least 5 sec-
AECE54 OndS. ﬂ@y
3) Tum ignition switch “ON” and seiect “SELF-LEARN -
% MONITOR % NoO FalL [] CONTROL” in “ACTIVE TEST” mode with CON-
. SULT.
CMPSTREMIREFY — 700rpm 4} Clear the self-learning control coefficient by touching
“CLEAR”.
5) Select “DATA MONITOR"” mode with CONSULT.
6) Start engine again and let it idle for at least 10 min-
utes.
The 1st trip DTC P0172 shouid be detected at this
RECORD ] stage, if a malfunction exists.
SEF190P
379
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TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Rich side)
(Cont’d)
7) If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction.
8) Crank engine while depressing accelerator pedai. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-223. If engine does not start, remove ignition

plugs and check for fouling, etc.
OR

&) 1) Startengine and warm it up to normal operating tem-
= perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3} Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.
4) Stop engine and reconnect mass air flow sensor har-
& ] ness connector.
Mass air flow sensor 5) Select “MODE 7” with GST. Make sure 1st trip DTC
harness connector SEF739R FPO100 is detected.

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 77 with GST. The 1st trip DTC PG171
should be detected at this stage, if a malfunction
exists.

9) if itis difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.

10) Crank engine while depressing accelerator pedal.

If engine starts, go to  “DIAGNOSTIC
PROCEDURE”, EC-217. If engine does not start,
remove ignition plugs and check for fouling, etc.

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) 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-
ness connector.

5) Turn ignition switch “ON".

6) Perform Diagnostic Test Mode It (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 |.

8) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0114 should be detected at this
stage, if a malfunction exists.

EC-220
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)
(Cont’d)
10} if it is difficult to start engine at step 9, the fuel injec-
tion system also has a malfunction.

11) Crank engine while depressing accelerator pedal.
If engine starts, go to “DIAGNOSTIC

PROCEDURE”, EC-217. If engine does not start, [z
remove ignition plugs and check for fouling, etc.

)

S

LG

EC-221 381



TROUBLE DIAGNOSIS FOR DTC P0172

BATTERY

10A

Y

Fuel Injection System Function (Rich side)
(Cont’d)

EC-FUEL-0O1

s : Deotectable line for DTC
—  Non-gelectable line for DTC

IGNITION SWITCH
ONor START

Refer to “EL-POWER”.

I 10A
= To
i—Y‘EC-MAIN L;Y _
Y LAY
e
. x
| il
- FRONT HEATED
¢ s § ® = OXYGEN
"] ] n SENSCR
. i Y
[ 3
el Bl el L]
INJECTOR INJECTOR INJECTOR B LG
% NO. 1 % NO. 5 % NO. 4 .
F204 ( V)
- -
sn g S o A i
4 @
G/OR il Y/G &l YiPU el S
INJECTOR INJECTOR INJECTOR g LG
NO. 3 NG.2 NO.6
|—'—| Es7 |—'—|
% F203 %@ % T I [ [5]k--E]
C i Ll r®
G
an G GYIL S
n ] n I(__ _@
G/OR G/A YiG G Y/PU GYIL A J_l
o5 - @2 -0y O R ] | e 2
(F24) (F22) ,—I—I.F24
G/OR &> G/R /G G & Y/PU GV B LG
[1o2] [ro4] i1 [107] (fiog]! 114 [RE el —
INJH INJ#3 INJ¥5 INJ#2 N4 INJ#6 OZHF O25F  |CONTROL. @ =B
MODULE) g _l
BR 8
4 L
R
Refer to last page (Foidout page).
— (ve) E
[_]
T E® CEEINED, G2 (2[NGD
Ll (ele s an (el Gy oy

B B B B B B

1011102103 [104]105{106
107\108]108| (110)111]112
113|114)115( H116]117]118

AEC489A

EC-222
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF099P

4

Front heated oxygen sensor

e

Front tube

SEF083R,

ECM

[o{ connecTor]|

46

[Q]

U]

SEF073S

Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START Gl
v RiA

CHECK FOR EXHAUST AIR LEAK. NG Repair or replace.

Start engine and run it at idle. Listen for "

an exhaust air leak before the three EM

way catalyst. ’

B v oK e
NG - Ly

CHECK FRONT HEATED OXYGEN o] Check the following.

SENSOR. "| ® Harness connectors

1. Turn ignition switch “OFF”. ,

2. Disconnect front heated oxygen sen- ® Harness for open or
sor RH harmess connector and ECM short between ECM
harness connector. and front heated oxy-

3. Check harness continuity between gen sensor FE
ECM terminal and terminal @ If NG, repair harness or
Continuity shouid exist. connectors.

4. Check harness continuity between AT
ECM terminal {or terminal @)
and ground.

Continuity should not exist. 5
if OK, check hamess for short to P&
ground and short to power.

v OK [ fﬂ'j&

CHECK FUEL PRESSURE. NG.‘ Check the fellowing.

1. Release fuel pressure to zero. | ® Fuel pump and circuit -
Refer to EC-31. Refer to EC-432. B

2. Install fuel pressure gauge and check @ Fuel pressure regulator
fuel pressure. Refer to EC-31.

At idling: If NG, repair or raplace. &T
When fuel pressure regulator
valve vacuum hose is connected.
Approximately 235 kPa Ta
(2.4 kglem?, 34 psi) =
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa BT
(3.0 kgfem?, 43 psi)
\rOK s
NG

CHECK MASS AIR FLOW SENSOR.
@. Check “MASS AIR FLOW” in

=/ “DATA MONITOR” mode with
CONSULT.
3.2 - 6.7 gm/sec: at idling
8.7 - 21.9 gm/sec: at 2,500 rpm

Check connectors for

Y

rusted terminals or loose
connections in the mass =
air flow sensor circuit or
engine grounds.
Refer to EC-104.

OR
=" Check “MASS AIR FLOW” in
£’ MODE 1 with GST.
3.2 - 6.7 g'mfsec: at idling
8.7 - 21.9 g'm/sec: at 2,500 rpm

OR
Check voltage between ECM ter-
minal and ground.
1.3 - 1.7V: at idling
1.9 - 2.3V: at 2,500 rpm

¥ OK

®
EC-223

383



TROUBLE DIAGNOSIS FOR DTC P0172

WACTVETEST B [ ]
* % x POWER BALANCE * * *

= = = MONITOR = = =

CMPSeRPM (POS)  762rpm
MAS AIRFFLSE  1.70V
IACY-AACN 27%

4=

Gl ismaaT

AEC383

At idle

Suitable tool

MECT03B:

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 thal each circuit
produces a momentary engine
speed drop.

OR

NG

Perform TROUBLE
DIAGNOSIS FOR NON-
DETECTABLE ITEMS,
“Injectors”, EC-426.
Repair harness or con-
nectors.

. Listen to each injector operat-
ing sound.
Clicking noise should be
heard.

%]

OK

¥

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

h 4

Remove injector assembly.

Refer to EC-31.

Keep fuel hose and all injectors con-
nected to injector gallery.

¥

1. Disconnect all injector harness con-
nectors.

2. Disconnect all ignition coil harness
connectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from
injector.

Drips

Does not drip.

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93,

Replace the injectors
from which fuel is drip-
ping.

Always replace O-ring
with new one.

v

INSPECTION END

EC-224
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TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (For
California)

Tank fuel temperature sensor
&l

COMPONENT DESCRIPTION
] The tank fuel temperature sensor is used to detect the fuel
ﬁ temperature inside the fuel tank. The sensor modifies a voltage A
signal from the ECM. The modified signal returns to the ECM as
ﬁ the fuel temperature input. The sensor uses a thermistor which
— is sensitive to the change in temperature. The electrical resis- [ER

tance of the thermistor decreases as temperature increases.

SEF463T]|

<Reference data>

20t
BF Fluid temperature Voltage* Resistance
61 o o
g 4r Acceptable C (°F) v ke
s 2r 20 (68) 3.5 23-27
g o8F 50 (122) 2.2 0.79 - 0.90 FE
€ 04F *: These data are reference values and are measured between ECM terminal
0.2F {Tank fuel temperature sensor) and ECM terminal @3 (ECCS ground).
O 35 & 30 a0 50 B3 100 AT
{-4) (32) (6B} (104){140) (176)(212)
Temperature > (°F)
SEF012P
&
ON BOARD DIAGNOSIS LOGIC
Diagnostic |
heck It o
Trouble Code Malfunction is detected when ... © .ec oms R
No (Possible Causes)
P0180 ® An excessively high or low voltage is sent to ECM. | ® Hamess or connectors R
0402 ® Rationally incorrect voltage is sent to ECM, com- (The sensor circuit is open or shorted.} =Wt
pared with the voltage signals from engine coolant | ® Tank fuel termperature sensor
temperature sensor and intake air temperature sen- &T
SOr. ¥
RS
DIAGNOSTIC TROUBLE CODE CONFIRMATION
Y¢ MONITOR % NoOFAIL [] PROCEDURE
CMPS-RPM(REF) Orpm NOTE: BT
COOLAN TEMP/S 768°C If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
INT/A TEMP/S 28°C DURE” has been previously conducted, always turn igni-

tion switch “OFF” and wait at least 5 seconds before con- [/t
ducting the next test.

1) Turn ignition switch “ON”. EL
2) Select “DATA MONITOR” mode with CONSULT.
RECORD 3) Wait at least 10 seconds.
SEFsTY If the result is NG, go to “DIAGNOSTIC B

PROCEDURE”, EC-228.
If the result is OK, go to following step.
NOTE: If “COOLAN TEMP/S” is already less than
90°C (194°F) before step 4), the result will be
OK.
If “COOLAN TEMP/S” is above 90°C (194°F),
go to the following step.
4) Cool engine down until “COOLAN TEMP/S” is less
than 90°C (194°F).
5) Wait at least 10 seconds.

EC-225 385



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (For
California) (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-228.
If the result is K, go to following step.

3) Select “MODE 1” with GST and check for the engine
coolant temperature.

4y Cool engine down until the engine coolant tempera-
ture is less than 90°C (194°F). If the temperature is
already less than 90°C (194°F) before step 4), the
result will be OK.

5) Wait at least 10 seconds.

6) Select “MODE 77 with GST.

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 (Self-diagnostic
results)” with ECM.

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-228.
If the result is OK, go to following step.

4) Cool engine down until the voltage between ECM
terminal &) (Engine coolant temperature) and ground
becomes more than 1.0V.

If the voltage is already more than 1.0V before step
4), the result will be OK.

5) Wait at least 10 seconds.

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

7) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-226
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TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (For
California) (Cont’d)

EC-TFTS-01 @i

BA
FUEL TANK
——@— GAUGE UNIT mm : Detectable ling for DTC
(TANK FUEL ‘
TEMPEBATURE e : Non-daetectable line for DTC ir:IIMI
3 41 SENSOR) ’
RIY WB
LG
FE
BAY WB
|_l_F B201 _rJ_'
N [ a7
Ry WiB
W] [En) FA
RIY wiB
e
.-B/Yﬁ BH
BIY
] .
BIY
I RS
RAY By BIY
|| ||5o[ ||35|| Eil
- ECM (ECCS TCM
TFUEL GND-A CONTROL e (TRANSMISSION
MOCULE) CONTRO)L
GID MODULE .
@ A
EL
ol _
HHHE > HEARE 1l2lal4] © [5]6]7 1]2]3[4]5 rall A xS
Y 15 ] ) D Y S 0 D 1 Al e 2 R 2 T N YA O N S P o
[ l =
AR EIBEEEERE @ ) P o)) ) ) R P )
BHAEREREBEE a6]37] safalac) 4t [z aafaal as]efa7[as] | "
101}102[103} |104]105]108 [20]21]22123] =
107]1c8f100| [11ofi11[1+2 2126126127128 F1o1 '
113|14f1is| el 7] 11s RV H.S.
AECA490A
387
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TROUBLE DIAGNOSIS FOR DTC P0180

Fuel pump and tank fuel temperature
sensor harness connector
Front SEF974U
E DISCONMECT
1.8.
r 1
213
\Jele/
23/ |
(7 —
SEF370U
E %ﬂ DISCONNECT @.
M€
1
723
\4[5]6/
ﬂﬂ
SEF971U
DISCONNECT
Hot water— Tank fuel
temperature
/ sensor connector
(B[ 2] 1 e e

[Q]

Tank Fuel Temperature Sensor (For

California) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK POWER SUPPLY.

NG

1. Turn ignition switch “OFF".

Check the following.

| ® Harness connectors

2. Disconnect tank fuel temperature sen- ., @nd
sor harmness connector. ® Harness connectors
3. Turn ignition switch “ON". (T8
4. Check voltage between terminal (1) ® Harness for open or
and ground with CONSULT or tester. short between ECM and
Voltage: Approximately 5V tank fuel temperature
sensor
OK If NG, repair harness or
connector,
B
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “QFF". "] ® Harness connectors
2. Check harness continuity between , @D
terminal (4) and body ground. ® Harness connectors
Continuity should exist. @50,
If OK, check harness for short to ® Harness connectors
ground and short to power. ,
® Harness for open or
OK short between ECM and
tank fuel temperature
sensor
® Harness for open or
short between ECM and
TCM
If NG, repair harness or
connector.
v
CHECK COMPONENT NG Replace tank fuel tem-
(Tank fuel temperature sensor). ") perature sensor.
Refer to “COMPONENT INSPECTION”
below.
i OK
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.
INSPECTION END
COMPONENT INSPECTION
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

SEF956U

If NG, reptace tank fuel temperature sensor.

EC-228
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 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.

Crankshalft position sensor (OBD) Engine speed ECM =
=

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction LG
indicator lamp (MIL} will start biinking; 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.) FE
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.

==
=i

Diagnostic Trouble . Check Items P
Code No. Malfunction is detected when ... (Possible Cause)
PO300 (0701) ® Multiple cylinders misfire. ® Improper spark plug =
® |nsufficient compression i
P0O301 {0608) ® No. 1 cylinder misfires. ® |ncorrect fuel pressure
. — ® EGR valve BE
P0302 (0607) ® No. 2 cylinder misfires. ® The injector circuit is open or shorted ol
. - ® njectars
PO30 ® No. . ,
303 (0606) No. 3 cylinder misfires e Iniake air leak -
P0304 (0605) @ No. 4 cylinder misfires. ® The ignition secondary circuit is open or =
shorted
FPO305 (0604) ® No. 5 cylinder misfires. ® |_ack of fuel RS
e Drive plate N
BT
A
EL
[

EC-229 389



TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

¥ MONITOR v NOFAIL []
CMPSRPMHEF)  1500rpm

RECORD

SEF330U

No. 6 - 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} Turn 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 igniticn 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.
OR
G@ 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.
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 mpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-230
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

SEC547A

WACTVETEST B[]
*x % * POWER BALANCE * % %

= = = MONITOR = = =

CMPSeRPM (POS)  762rpm
MAS AIR/FL SE 1.70v
IAGV-AATN 27%

| START

L5 1le Il ]I

by

AEC383

Harness
connect07

Injector

At idie

MEC703B

Ignition wire

Spark plug

SEF282G

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed.
Listen for the sound of the intake air

NG

leak.
l OK

h 4

Discover air leak location
and repair.

CHECK FOR EXHAUST SYSTEM
CLOGGING.

Stop engine and visually check exhaust
tube, three way cataiyst and muffler for

NG

dents.
OK

Y

Repair or replace it.

CHECK EGR FUNCTION.
Perform DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE for EGR

NG

Y

Function.
OK
B

Repair EGR system.

Refer to EC-344.
PERFORM POWER BALANCE TEST.
\ 1. Perform “POWER BALANCE"
in “ACTIVE TEST” mode.

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

No

When disconnecting each injec-
tor harness connector one at a

time, is there any cylinder which
does not produce a momentary
engine speed drop?

Yes

Go to [A on next page.

CHECK INJECTOR.
Does each injector make an operating

No

sound at idle?
lYes
D

Y

Check injector(s) and cir-

cuit(s). Refer to EC-426.

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
suitable ground and crank engine.

4. Check for spark.

NG

4

OK

{Go to next page.)

EC-231

CHECK COMPONENT
(Ignition wires).

Refer to “COMPONENT
INSPECTION", EC-233.

OK lNG

Replace.

Check ignition coil, power
transistor and their cir-
cuits. Refer to EC-323.

6]

A

ER

LG

;:_
jlow)
=
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

SEF1561

Fuel feed

AECMH7

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG

fouling, etc.
l OK

Repair or replace spark
plug(s) with standard type
one(s).

For spark plug type, refer
to “ENGINE MAINTE-
NANCE” in MA section.

CHECK COMPRESSICN PRESSURE.
Refer to EM section.
® Check compression pressure.
Standard:
kPa (kg/em?, psi)/300 rpm
1,196 (12.2, 173}
Minimum:
kPa (kg/em?, psi)/300 rpm
883 (9.0, 128)
Difference between each cylinder:
kPa (kg/ecm?, psi)y/300 rpm

NG

A d

Check pistons, piston
rings, valves, valve seats
and cylinder head gas-
kets.

98 (1.0, 14)
l oK
CHECK FUEL PRESSURE. NG [ Gheck the following.
1. Release fuel pressure to zero. Refer "] ® Fuel pump and circuit
to EC-31. Refer to EC-432.
2. install fuel pressure gauge and check ® Fuel pressure reguiator
fuel pressure. Refer to EC-31.
At idle: ® Fuel lines
Approx. 235 kPa Refer to “ENGINE
(2.4 kg/cm?, 34 psi) MAINTENANCE” in MA
section.
oK ® Fuel filter for clogging
If NG, repair or replace.
CHECK IGNITION TIMING. NG I"adjust ignition timing.
Perform “Basic Inspection”, EC-78. -
4 OK
CHECK COMPONENT NG_ Replace front heated oxy-
(Front heated oxygen sensor). | gen sensor.
Refer to “COMPONENT INSPECTION",
EC-160.
+ OK
NG

CHECK MASS AIR FLOW SENSOCR.
@ Check “"MASS AIR FLOW” in
\k/ “DATA MONITOR” mode with
CONSULT.
3.2 - 6.7 gm/sec: at idling
8.7 - 21.9 grm/sec: at 2,500 rpm
OR

/3= Check “MASS AIR FLOW” in
%2’ MODE 1 with GST.
3.2 - 6.7 g'm/sec: at idling
8.7 - 21.9 g'm/sec: at 2,500 rpm

OR
Tg;@ Check voltage between ECM
terminal and ground.

1.3 - 1.7V- at idling
1.9 - 2.3V: at 2,500 rpm

¥ OK

(Go to next page.)

EC-232

Y

Check connectors for
rusted terminals or loose
connections in the mass
air flow sensor circuit or
engine grounds.

Refer to EC-104.

If NG, repair or replace it.
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

®
&l

CHECK SYMPTOM MATRIX CHART. NG_ Repair or replace.
Check items on the rough idle symptom -
in “Symptom Matrix Chart”, EC-83. A

LOK

Some tests may cause a 1st trip Diag-
nostic Trouble Code to be set.

Erase the 1st trip DTC from the ECM
memory after performing the tests. Refer L&
to EC-49,

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

l EE
INSPECTION END

&T

B

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap ter- gp
minal. Move each wire while testing to check for intermittent
breaks.

Resistance: ST
13.6 - 18.4 k{)/m (4.15 - 5.61 k(/ft) at 25°C (77°F)
SEF174P If the resistance exceeds the above specification, inspect

B4

]y)
)

ignition wire to distributor cap connection. Clean connection
or replace the ignition wire with a new one.

{gn)
=

FLA
EL

18X
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TROUBLE DIAGNOSIS FOR DTC P0325

SEF3321

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for

Knock Sensor (KS)

COMPONENT DESCRIPTION

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking
vibration from the cylinder block is sensed as vibrational pres-
sure. This pressure is converted into a voltage signal and sent
to the ECM.

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 (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Engine is running.
54 W Knock sensor L Approximately 2.5V
Idle speed

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Trouble Code Malfunction is detected when ... Ch‘?Ck ltems
(Possible Cause)
No.
P0325 ® An excessively low or high voitage from the knock |® Harness or connectors

0304

sensor is sent to ECM.

® Knock sensor

(The knock sensor circuit is open or shorted.)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
T MONITOR 3 NO FAIL I:] PROCEDURE
CMPS*RPM(REF) 700mpm 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

L RECORD Sg 0| Daltery voltage is more than 10V at idle.
/@\ 1) Turn ignition switch “ON” and select “DATA MONI-
\E/ TOR” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle
speed.
OR
(v 1} Start engine and run it for at least 5 seconds at idle
speed.
2) Select “MODE 3” with GST.

OR
Start engine and run it for at least 5 seconds at idle

speed.

EC-234
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode II" (Selt-diagnostic al
results) with ECM. 4

BAA

EM

LG

EC-235 395



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)

EC-KS-01

FECC%S mmmm : Detectabie line for DTC
CONTROL m— : Non-detectabie line for DTC
MODULE)
KNK
[Ls))
w
e B —
o
| |
i |
1 i
1 |
1 I
I I
1 |
1 |
1 |
1 1
| 1
| ]
N
L’.‘_ __. —
W B/A
Fod
r"| &2 57 r‘—|
(E219) =
W B/R
le—
| |
| I
| |
| 1
1 1
1 1
I I
! I
| 1
| J
1 1
l I
| I
ol B
B/A
. 1
Eal @-c
KNOCK 1
SENSOR BR
J_ B/R 3
= i i
F213 Fe1s

=HH=
| GY GY L B
101102|103] {104|105(108
tor|1os)109] |1of11)1e2
113]114)115{ [116[117[118

’@ﬁ
HS.
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TROUBLE

DIAGNOSIS FOR DTC P0325

" HE &

[ Ecm lofconnecTon]|
54

| @

SEF315U

:\\_

Knock senseor
sub-harness
connector

SEF383R

”

= SEF258U
e

SEF084R

DISCONMEZT

L=
T.8.

€ &

SEF316U[

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK iNPUT SIGNAL CIRCUIT. NG

Check the following.

1. Disconnect ECM harness connector.
2. Check harness continuity between
ECM terminal and ground.
Resistance:
Approximately 500 - 620 k()
[at 25°C (77°F)]
if OK, check harness for short to
ground and short to power.
It is necessary to use an chmmeter
which can measure more than 10
MQ.

| ® Harness connectors

&2,
If NG, repair open circuit
or short to ground or short
to power in harness or
conneactors.
® Knock sensor (Refer fo
“COMPONENT
INSPECTION” below.)
If NG, replace knock sen-
SOr.

v

OK

CHECK SHIELD CIRCUIT. NG

h4

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews.
3. Disconnect knock sensor sub-har-
ness connector (F22).
4. Check the following.
® Continuity between knock sensor
sub-harness connector @ ter-
minal and ground
Continuity should exist.
If OK, check harness for short to
groung and short to power. Then
reconnect knock sensor sub-harness

connector (F22).

Check the following.
® Harness connector

@ &»

® Harness connectors
F20, @20
L] I-%ass for open or
short between connec-
tors @ and
@ Harness for open or
short between connec-
tor (F229) and ground
If NG, repair open circuit
or short to ground or
short to power in harness
or connectors.

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

/

INSPECTION END

COMPONENT INSPECTION
Knock sensor

e Use an chmmeter which can measure more than 10 M().

1. Disconnect knock sensaor hamess connector.

2. Check resistance between terminal (1) and ground.
Resistance: 500 - 620 k{} [at 25°C (77°F)]

CAUTION:

Do not use any knock sensors that have been dropped or

physically damaged. Use only new ones.

EC-237

FE
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TROUBLE DIAGNOSIS FOR DTC P0335

Corey

{

/ é Cail
Permanent magnet

SEF956N

| Crankshaft » ,.X
positien senser (CBD)

SEF063R

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. Ii detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system. It
is used only for the on board diagnosis of misfire.

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

TER-
WIRE DATA
M;l:\é)AL COLOR ITEM CONDITION (AC Voltage)
Approximaiely OV
(V) :
4|
|Engine is running.| (Warm-up condition) 2|
ofy -
L Idle speed -
53 LG Crankshaft position sen- SEF843U
sor (OBD) Approximately 0V
M T
[Engine is running. | 2
u . .
|— Engine speed is 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfuncticn is detected when .... Ch?Ck ttems
No (Possible Cause)
P0335 ® The proper pulse signal from the crankshaft posi- | ® Harness or connectors
0802 tion sensor (OBD) is not sent to ECM while the {The crankshaft position sensor (OBD) circuit is
engine is running at the specified engine speed. open.)
@ Crankshaft position sensor (OBD)

EC-238



TROUBLE DIAGNOSIS FOR DTC P0335

% MONITOR % NO FAILL L]

CMPSsRPM(REF) 700rpm

RECORD

SEF190P

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni- M3
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 15 seconds at idle
speed.
OR
= 1} Start engine and run it for at least 15 seconds at idle
speed.
2) Select “MODE 77 with GST.
OR
@f@ 1) Start engine and run it for at least 15 seconds 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.

EC-239
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TROUBL.E DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
EC-CKPS-01
CRANKSHAFT
POSITION
SENSOR (OBD)
Fou2 -  Detsciable line for DTC
I_I;—I_‘ LI%I_J m——  Non-detectable iine for DTC
L Y

= e~ T —

| 1

N L |

{ |

= it - J
LG BfY

O N a8
= I =
LG BfY

r:.' oo T -.——

1 1 -

1 .—
| |

L

! BrY
=fsIiiiiizo R @-erofoken
®
oD
LG BIY BY
el el B/R el
[52] 2 1 [35]
y ECM (ECCS -5 TCM
RGC/S GND-A ECw (ECC ? 1 TS |TRANsmissION
MODULE)  gin B CONTRQL.
= B MODULE)
(F213)

1[z] o [3|God []2I3] o [4Is[e]7]Eics
GY AHEBHERET AEHENBEZELIRE GY

11213141 [2 Mo[n[iE[ia[1a[15 £ I 2 R B R B ) XD EF R R ’ﬁ?
@D (F52)
5167181 [Eh7[ia[]zlz1]z2 36| 37] 38]38{20] 1[4z 4afa 48] <6l 27]s8] | (G2 g

101[102]103] [104(105
107[108]109] [110{111
113[1t4]115] { 116|117

e

o2 2223 as[ag] [4oar] [sa]s4f56] )
O 24125126)27128] |4p]a3| |44145]|46157]165]58]60 m d
Pl 23] [aofo] JerFeeleelesledes] [ H.S.
B [3sT36 7] i52] elereelesl w :
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

DIAGNOSTIC PROCEDURE

Engine ground

INSPECTION START &l
i
1. Tumn ignition switch “OFF". bIA
2. Loosen and retighten engine ground
screws. _
ER
SEF084R ¥ NG
CHECK INPUT SIGNAL CIRCUIT, | Check the fallowing. Lo
1. Disconnect crankshaft position sensor | @ Harness connectors -
(OBD) and ECM harness connectors. ,
2. Check continuity between ECM termi- ® Harness connectors
nal 63 and terminal (1). ,
Continuity should exist, & Harness for open or
if OK, check hamess for short to short between ECM
ground and short to power. and crarkshaft position FE
) sensor (OBD) h
; OK If NG, repair open circuit
or short to ground or A7
e e shor 1 poer I hamoss
g)posntion sensor (OBD) SEFOB3R '
B l’ NG FA
CHECK GROUND CIRCUIT. ] Check the following.
1. Reconnect ECM harness connector. "| ® Harness connectors
o e DiscoumEeT 2. Check harness continuity between . En
Gé:}] @E@ Eéj] terminal (2) and engine ground. ® Harness connectors o
LS : Continuity should exist. ,
0 [ o If QK, check harness for short to ¢ Harness connectors )
IL_cw LJ CoMNECTOR ground and short to power. , BR
® Harness for open or
OK short between ECM
and TCM =
@ ® Harness for open or ST
. . short between crank-
SEF0393 shaft positiorn sensor
(OBD) and ECM HS
= If NG, repair open circuit
DISCONNEST ot short to ground or
. Eﬁj] C‘ﬁ@) short to power in harness BT
— or connectors.
|
¥
CHECK SHIELD CIRCUIT. NG | check the following. HA
@ 1. Disconnect harness connector . ® Harness connectors
' ! 2. Check continuity between harness con- ,
v 1 nector terminal (1) and ground. ® Harness connectors BL
- Continuity should exist. ,
If OK, check harness for short to ® Harness for open or
SEFG36S ground and short to power. Then recon- short betwesn connec- o
nect harness connector . tors and [T
® Harness for open or
o R OK short between connec-
4 & @& tors E10D and (E2D)
- ® Harness for open or
>3 short between connec-
20 tors 22® and ground
If NG, repair open circuit or
short to ground or short to
@ power in haress or con-
nectors.
iy :
SEF096S (Go to next page.)
401
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)

CHECK COMPONENT NG} Replace crankshaft posi-
[Crankshaft position sensor (OBD}]. tion sensor (OBD).
Refer to “COMPONENT INSPECTION"

below.

¢0K

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

'

INSPECTICN END

COMPONENT INSPECTICN

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.

WMo

SEF960N

5. Check resistance as shown in the figure.

r_~ 5 Resistance: Approximately 432 - 5280}
&N 5 [at 25°C (77°F)]

If NG, replace crankshaft position sensor (OBD).

N

SEF151P

EC-242
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TROUBLE DIAGNOSIS FOR DTC P0340

Rotor head Camshaft Position Sensor (CMPS)

- Sealed COMPONENT DESCRIPTION

S NG e R The camshaft position sensor is a basic component of the
N ECCS. It monitors engine speed and piston position. These
input signals to the ECM are used to control fuel injection, igni- A
tion timing and other functions. o
The camshaft position sensor has a rotor plate and a wave-
Ignition <oil | forming circuit. The rotor plate has 360 slits for a 1° (POS) sig- [y
win POWST | nal and 6 slits for a 120° (REF) signal. The wave-forming circuit
serggsr|  consists of Light Emitting Diodes (LED) and photo diodes.

The rotor plate is positioned between the LED and the photo |5
120° signal stit for Na. 1 cylinder 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

End
iy

assembly except distributor cap. P
1° signal sht
AT
120° signal stit
Rotoer plate SEFE14B

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

-
TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC Voltage)
NO. =[5
ER
|Engine is running.|
[Ignition switch “OFF"| 0- 1V 8T
W ECCS relay (Self-shut- For a few seconds after turning ignition
4 /G off) switch “OFF” RS
Ignition switch “OFF"”
BATTERY VOLTAGE -
A few seconds passed after turning ignition | (11 - 14v) BT
switch "OFF”
0.2 - 0.5V HE
M -
Engine is running.| (Warm-up condition) ] P
4 | G/B lL | oﬁ--_f--; EL
idle speed TR
et ]
. IE
Camshaft position sen- SEF997U
sor (Reference signal) 0.2 - 0.4V
(v) A
Engine is running. sl
44 | @B | [g g NIRAVEVELETOIN Y
Engine speed is 2,000 rpm. L
N
o e AR AT
SEFg98U
403
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

TER-
WIRE DATA
AL
MILI\(I) COLOR ITEM CONDITION (DC Voltage)
2.0-3.0V
(V) oL
10. P T T TR TI N TP
[Engine is running.| (Warm-up condition) 5 -
of-*
Idle speed
o e T
41 G/Y Camshaft. p05|.t|on sen- SEFgo8U
sor {Position signal) 23-26V
[Engine is running. | |
|— Engine speed is 2,000 rpm.
| N
0.2 ms:
SEFQO1V
56 B/W
Power supply for ECM [Ignition switch “ON“| BATTERY VOLTAGE
61 B/W {11 - 14V)
Engine is running.
113 8/W Current return | l_ T BATTERY VOLTAGE
Idle speed {11 -14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
L Check ltems
Troul.‘;\lﬁ) .Code Malfunction is detected when .... (Possible Cause)
P0O340 A) Either 1° or 180° signal is not sent to ECM for the | ® Harness or connectors
0101 first few seconds during engine cranking. (The camshaft position sensor circuit is open or

B) Either 1° or 180° signal is not sent to ECM often
enough while the engine speed is higher than the
specified engine speed.

C) The relation between 1° and 180° signal is not in
the normal range during the specified engine
speed.

shorted.)
® Camshaft position sensor
® Starter motor (Refer to EL section.)
® Starting system circuit {Refer to EL section.)
® Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Perform “Procedure for malfunction A” first. If DTC cannot
be confirmed, perform “Procedure for malfunction B and

c”.

EC-244
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TROUBLE DIAGNOSIS FOR DTC P0340

W MONITOR  ¥r NO FAIL
COGCLAN TEMP/S 30°C

RECORD

SEF002P

W MONITOR ¥ NO FAIL D

CMPS*RPM{REF} 700rpm

RECORD

SEFT30P

Camshaft Position Sensor (CMPS) (Cont’d)
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.
TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is more than 10.5V at idle.
| 1} Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Crank engine for at least 2 seconds.
OR
1) Crank engine for at least 2 seconds.
2) Select “MODE 7 with GST.
OR
noy 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 II” (Seif-diagnostic
results) with ECM.

Procedure for malfunction B and C
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 10.5V at idle.
1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and run it for at [east 2 seconds at idle

speed.
OR
@/f) 1) gtart engine and run it for at least 2 seconds at idle
peed.
2) Select “MODE 7" with GST.
OR
t@ 1) Start engine and run it for at least 2 seconds at idle
speed.

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

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

EC-245
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

EC-CMPS-01
BATTERY
Retfer to "EL-POWER".
10A
mmm - Deteclable line for DTG

— : Nori-detectable line for DTC

DISTRIBUTOR
{CAMSHAFT
POSITION SENSOR)

——
| |
B
—_ L}
®
B/R
il
@
B/R
e |
MODULE) rB'.
|
B BA
=+ L
F213
T2 [INCFsD
4lsle/ o

101]102(103[ |104[105

i07[108)108] {11011

113314115} [116]117

AEC493A
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TROUBLE DIAGNOSIS FOR DTC P0340

Engine ground

Camshaft position
sensor harness
connector

Distributor
cover

SEF742R

ﬁ"f?i

D A
SEFQ58R

Camshatft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

r

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

v

)

MA

Eilv)

CHECK POWER SUPPLY.

1. Disconnect camshaft position sensor
harness connector.

2. Tumn ignition switch “ON".

3. Check voltage between terminal (1)
and ground with CONSULT or tester.

Voltage: Battery voltage

NG |'Check the following. L

Y
&h

OK

B :

® Harness for open or
short between camshaft
position sensor and
ECCS relay

If NG, repair harness or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harmess connector.

3. Check harness continuity between
sensor terminal (3) and ECM termi-
nals , sensor terminal and
ECM terminals @0),
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG -
Repair harness or con- AT

OK

h 4

| nectors.

|
Jem

20
JE

@
=0

E DISCONNECT T DISCQNNECT
1)
A€ & 4 €

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect camshaft position sensor
harness connector.

3. Check harness continuity between
sensor terminal () and engine
ground.

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

NG Repair harness or con-

@]
,_ﬂ

OK

A 4

| nectors.

4

nig

T

oo,

L] 5
Al

IL_Ecm _[ofconnecToR] 1] 2y ———
20,42 e 3
—
[a]
)
SEFg55U

A4E€E®
4

aly|

SEFO059R

CHECK COMPONENT

{Camshaft position sensor).

Refer to "COMPONENT INSPECTION”
on next page.

NG Replace camshaft position

LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

.

INSPECTION END

EC-247

sensor.

Ll
=

1o

407
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. "3 @ﬁ

ECM |0] CONNEGTOR|

40 41

®

B

SEF520U

Camshaft Position Sensor (CMPS) (Cont’d)
COMPONENT INSPECTION

Camshaft position sensor
1. Start engine and warm it up to the normal operating tem-

perature.

2. Check voltage between camshaft position sensor terminals

(or @3), @) and ground.

Condition

Terminal

Voltage

Engine running at
idle

(or @) and

ground

0.2-0.5V

and ground

Engine speed is
2,000 rpm

SEF999U
0.2 -04V
V) : Lo
W0
(or @) and IEVOSCEEVENEN IR
ground B A
(20 ms: T
and ground -

SEFOMYV

If NG, replace distributor assembly with camshaft position

sensor.

EC-248
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EGR Function (Close)
SYSTEM DESCRIPTION al

Camshaft position sensor Engine speed >
: , [i7E
Mass air flow sensor Amount of intake air >
EGRC-
Engine coolant temperature sensor Engine coolant temperature » ECM p- zglig_ ]
. valve”

Ignition switch Start signal > LG

Throttle position sensor Throttle position >
This system cuts and controls vacuum applied to e Low engine coolant temperature EE
the EGR valve to suit engine operating condi- e [Engine starting
tions. This cut-and-control operation is accom- e High-speed engine operation
plished through the ECM and the EGRC-solenoid e Engine idling Ay
valve*. When the ECM detects any of the follow- & Excessively high engine coolant temperature
ing conditions, ECM cuts the current for the sole- e Mass air flow sensor malfunction
noid valve. This causes the port vacuum to be *: EGR valve & EVAP canister purge control sole- g
discharged intc the atmosphere. The EGR valve noid valve (except for California)

remains closed.

EGRC-solenoid valve

EGR and vacuum

EGR valve
_\

Ignition switch (power supply)
————=ECM

~ECM 7}
EGR temperature sensor

EGRC-BPT
valve

Ccllector Throftle
body

SEF317U

[H
EL
[y
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
409

EC-249



TROUBLE DIAGNOSIS FOR DTC P0400

To EGR

valve
Vacuum
signal ’

To intake
air flow

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
solencid valve is energized. The vacuum signal passes through
the solenocid valve. The signal then reaches the EGR valve.

When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the throttle body to the EGR valve.
*: EGR valve & EVAP canister purge control solenoid valve

{except for California)

SEF318U
ON BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature
sensor sensor under the condition that calls for EGR, a low-flow mal-
function is diagnosed.
EGR
temperature
ECM
SEFO73P
Diagnostic
Trouble Code Malfunction is detected when ... Check ltams
No {(Possible Cause)
P0400 #® The exhaust gas recirculation (EGR) flow is ® EGR valve stuck closed
0302 excessively low during the specified driving con- |® EGRC-BPT valve
dition. ® Vacuum hose

® EGRC-solenoid valve”

® EGR passage

® EGR temperature sensor
® Exhaust gas leaks

*: EGR valve & EVAP canister purge control solenoid valve (except for California)

EC-250
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TROUBLE DIAGNOSIS FOR DTC P0400

B =GR SYSTEM Po4oo @ [
QUT OF CONDITION
e MONITOR zzzzzzzz=:
CMPS-RPM(REF) 2175rpm
THRTL POS SEN 1.06Y
B/FUEL SCHDL 3.6ms

SEF267U

B FGR SYSTEM Po40ol []

TESTING

====z====s MONITOR =========:
CMPS.RPM{REF) 2162rpm
THRTL POS SEN .88V
B/FUEIL. SCHDL 2.7ms

SEF268U

W EGR SYSTEM Po4coll [

COMPLETED

SELF-CIAG

SEF269U

EGR Function (Close) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

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 During the test, P0400 will not be stored in ECM even
though “NG” is dispiayed on the CONSULT screen.

TESTING CONDITION:
Always perform the test at a temperature of -10°C (14°F) or

higher.
gy 1
2

3)

4)

8)

Turn ignition switch “ON”

Check “COOLAN TEMP/S” in “DATA MOCNITOR”
mode witch CONSULT.

Confirm COOLAN TEMP/S value is within the range
listed below.

COOLAN TEMP/S: Less than 40°C (104°F)

If the value is out of range, park the vehicle in a cool
place and allow the engine temperature to stabilize.
Do not attempt to lower the coolant temperature with
a fan or means other than ambient air. Doing so may
produce an inaccurate diagnostic result.
Start engine and let it idle monitoring “COOLAN
TEMP/S”. When the engine coolant temperature
reaches 70°C (158°F), immediately go to the next
step.
Turn ignition switch “ON” and select "EGR SYSTEM
P0400” of “EGR SYSTEM” in “DTC WORK SUP-
PORT” mode with CONSULT.
Touch “START”.
Accelerate vehicle to a speed of 40 km/h (25 MPH)
once and then stop vehicle.
If “COMPLETED” with “OK” appears on CONSULT
screen, go to step 9).
If “COMPLETED” does not appear on CONSULT
screen, go to the following step.
Check the output voltage of “THRTL POS SEN” {at
closed throttle position) and note it.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions until “TESTING” changes to “COM-
PLETED". (It will take approximately 30 seconds or
more.)
CMPS-RPM (REF): 1,400 - 2,000 rpm
Vehicle speed: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.75 - 4.0 ms
THRTL POS SEN: X - (X + 0.46) V

X = Voltage value measured at

step 7)
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

9)

EC-251

Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG" is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-254.

)
@

B

i

AT
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TROUBLE DIAGNOSIS FOR DTC P0400

EGA valve and EVAP)
canister purge -
control solencid valve

EGR temperature
\ sensor harness
connector

N\

SEF082R|

o

AECT8E3

- GONNECT
i)

. CONNECT

[ Ecw_[d] CONNECTOR”
50

EGR Function (Close) (Cont’d)

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During
this check, a 1st trip DTC might not be confirmed.

® "

2}

3)

4)

6)

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

Check the EGR valve lifting when revving from 2,000
rpm up to 4,000 rpm under no load using the follow-
ing condition.

Air conditioner switch: OFF

Properly raise drive wheels off the ground.

Place A/T selector lever in “D” position.

No-load

EGR valve should lift up and down without stick-
ing.

It NG, go to in DIAGNOSTIC PROCEDURE on
EC-254.

Check voltage between EGR temperature sensor
harness connector terminal (1) and ground at idie
speed.

Less than 4.5V should exist.

Turn ignition switch “OFF”.

Check harness continuity between EGR temperature
sensor harness connector terminal (2 and ECM ter-
minal &o.

Continuity should exist.

Perform “COMPONENT INSPECTION”, “EGR tem-
perature sensor’. Refer to EC-256.

SEF170P
Overall function check
WL

\ a \ [I!///, 1,

N 9 i’
R N7} ® A
= 3
= 3
::-;’ 0 8 3
{/ x 1000 vfmin ‘g

Check the EGR vailve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEF6420

EC-252
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IGNITION SWITCH
ON or START

10A

3

| |

LAY

1

LAY
HE
|—'—|@
e

EGR Function (Close) (Cont’d)

Refer to "EL-POWER".

. -y L2 EC-AACA

EC-EGRC1-01

m : Detectable line for DTC
e - Non-detectable line for DTC

XE) : Except for California
: For California

EC-253

O EGR
AAAA TEMPERATURE
vy SENSOH
W/R W/R L] |L3-Jl
|'"_| [‘l‘| W/PU win
L2 : @
EGRG- EGR ﬁ
SOLENOID VALVE |_I_| [_r_| =
VALVE & EVAP Y
CANISTER W/PU
ILI Lt ]jpurGE I -
CONTROL ®
GY GY¥ SOLENOID
VALVE
F2i8
o d Y
F105
|-16
*- K2 2
l—l—l- By
W/PU BY BAY
[ 62] 0] ceS = TCM
ECM (E [55]
EGH EGRTS GND-A | soNTROL BENS [ TRANSMISSION
MODULE) GND | CONTROL
o0 MODULE)
Fa0d
123450575910,\,157 \GED 23] o [TE]e 7 ]Em
11 [12]13]14[1afis |17 [18] 192021 [22 |23 24| Ty ay g l1o1ifieli3f14]15]16] g
1B EH OB EEIEE
5[ {712 [weli7[18[19
101 j102[103| [104f105|108
1o7108f108| [110f111[112
11afisalias] [1ief117]11e

AEC494A

A

EM

&7

103
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SEF099P

to EGR valve
AEC039
= BACTVETESTEH [
EGRC SOL/NV ON
(EGR) FLOW
zz======== MONITOR ====zz====:
CMPSsRPM (REF) 732rpm
I [ON/CFF ][ OFF |
SEF319U

=
j)% Improper connection

-
Split
Clogging GO:

0

SEF109L

BEGRC SOLV CIRCUT IR
DOES THE SOLENOID
VALVE MAKE
AN OFERATING SOUND

EVERY 3 SECONDS?

NexT || NO || YES

MEF357D

EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for
leaks.

NG

Y

OK
B v

Repair or replace
exhaust system.

CHECK VACUUM SOURCE TO EGR
VALVE.
1. Start engine and warm it up to nor-
mal operating temperature.
2. Disconnect vacuum hose to EGR valve.
3. Check for vacuum existence.
Vacuum should not exist at idle.
4. Check for vacuum existence
when revving from 2,000 rpm up
to 4,000 rpm with the following
methods.
® Select “EGRC SOLENOID
VALVE” in “ACTIVE TEST”
mode with CONSULT and turn
the solenoid valve “ON”.
OR

OK

h 4

4. Stop engine.

5. Jack up drive wheels.

B. Start engine and check for
vacuum existence when revving
from 2,000 to 4,000 rpm in “D”
position.

Vacuum should exist when rev-

ving engine.

@

NG

v

CHEGK COMPONENT
{(EGR valve).

Refer to “COMPONENT
INSPECTION” on next

page.

NG

) 4

Replace EGR valve.

CHECK VACUUM HOSE.
Check vacuum hose for clogging,
cracks and improper connection.

NG

Y

OK
D) 4

Repair or repiace
vacuum hose.

CHECK COMPONENT
(EGRC-solenoid valve).
/) 1. Tumn ignition switch “ON”.

I;.'J 2. Perform “EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

Note: If this function test mode
is not available, use the
active test mode.

OR

NG

E 1. Turn ignition switch “ON".
2. Turn EGRC-solenold valve
“ON” and “OFF” in “ACTIVE
TEST” mode with CONSULT
and check operating sound.
OR

. Stop engine.

. Disconnect ECM harness con-
nector.

. Turn ignition switch "ON".

. Connect a suitable jumper wire
between EC terminal (103) and
engine ground.

5. Check operating sound of the

solenoid valve when disconnect-

ing and connecting jumper wire.

®

a0 N —

Y OK

®
EC-254

Y

Repair or replace EGRC-
solenocid valve or repair
circuit.

Refer to “COMPONENT
INSPECTION” on next

page.
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EGR Function (Close) (Cont’d)

®

!

D B ACTIVETESTH [
EGRC SOV ON
(EGR} FLOW
=zzzzzz=zz MONITOR zzzzz=====

CMPSsRPM (REF) 732rpm

CHECK COMPONENT NG

(EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”
below.

OK

Y

Replace EGRC-solenoid
valve.

I (ON/OFF|[ OFF |

CHECK COMPONENT NG

Y

{EGRC-BFT valve).
Refer to “COMPONENT INSPECTION”
on the next page.

OK

hd

Replace EGRC-BPT
valve.

SEF319U
"4 & @ ™
|

ECM__ |0|coNNECTOR]
103

Suitable jumper
wire

CHEGK COMPONENT NG

b4

(EGR temperature sensor).
Refer to “COMPONENT INSPECTION”
on the next page.

OK

h

= SEF491V

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

|

INSPECTION END

EGR valve

BATTERY

AEC919

COMPONENT INSPECTION
EGR valve

Replace EGR tempera-
ture sensor.

&l

FA

a7

e Apply vacuum to EGR vacuum port with a hand vacuum

pump.
EGR valve spring should lift.

e (Check for sticking.
If NG, repair or replace EGR valve.

EGRC-solenoid valve

Check solenoid valve, following the table as shown below:

EL

13

Conditions

Air passage
continuity

between @ and

Afr passage
continuity
between @ and ©

12V direct current supply

between terminals (1) and (@) Yes

No

No supply No

Yes

If NG or operation takes more than 1 second, replace EGRC-

solenoid valve.

EC-255
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SEF643Q

10,000

Resistance k{2

1000

100

10

1
0
{32)

| 1 |
50 100 150 200
(122) (212) (302) {392)

Temperature °C (°F)
SEF103V

SEF083P

EGR Function (Close) (Cont'd)
EGR temperature sensor
Check resistance change and resistance value.

<Reference data>

EGR temperature Voltage Resistance
°C (°F) v MO
0 (32) 4.81 75-92
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.07 - 0.10

If NG, replace EGR temperature sensor.

EGRC-BPT valve
1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while

applying a pressure above 0.981 kPa (100 mmH,0O, 3.94
inH,O) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

EC-256 416
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EGRC-BPT Valve Function

ECM

ignition switch
{power supply}

<.
-

Airduct " Collector

EGRC-solenocid valve

Air
filter

ECM
EGR valve
EGR
temperature
sensor

@l

A

[E]

Exhi
xhaust pressure ‘ EGRC-BPT ntake FE
valve \VA manifold
j Exhaust JQ‘;T
_____ manifold
SEF453PC
FA
SYSTEM DESCRIPTION
The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throtile body
; : ; : (RA
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlied in response 1o
positioning of the EGR valve or to engine operation.
ON BOARD DIAGNOSIS LOGIC o8
If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness wil
increase. If the roughness is iarge, then the vacuum to the EGR valve is interrupted through the EGRC- gy
solenoid valve®. If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is
indicated.
*: EGR valve & EVAP canister purge control sclenoid valve (except for California) RS
Diagnostic Trouble Malfunction is detected when ... ChpTCk ftemns
Code No. (Possible Cause) BT
P0402 ® The EGRC-BPT valve does not operate prop- |® EGRC-BPT valve
0306 erly. ® EGR valve
& Misconnected rubber tube H
@ Blocked rubber tube
® Camshaft position sensor
® Blocked exhaust system L
® Orifice
® Mass air flow sensor o
® EGRC-solenoid valve* DX
*: EGR valve & EVAP canister purge control solencid valve (except for California)
417
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B EGRC-BPT Vv Po402ll []
OUT OF CONDITION

==c—===== MONITOR —=====zzz-
CMPS-RPM(REF) 2012rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 2.9ms

0 20 40 &0 80100

SEF273U

B EGRC-BPT viv Po402l [

TESTING
z========= MONITOR =z=z==zz==-
CMPS.RPM(REF) 1537rpm
THRTL POS SEN 0.74V
B/FUEL SCHDIL. 2.2ms

0 20 40 60 80 100

SEF274U

M EGRC-BPT VLV Po402ll [

COMPLETED

SELF-DIAG

SEF275U

EGRC-BPT Valve Function (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:

e Always perform the test at a temperature of -10°C
(14°F) or higher.

e Always drive vehicle at a safe speed.

e [f “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE" has bheen previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

©

2)
3)

8)

Start engine and warm it up to normal operating tem-
perature.
Stop engine and wait at least 5 seconds.
Turn ignition switch “ON” and select “EGRC-BPT/V
P0402” of “EGR SYSTEM” in "DTC WORK SUP-
PORT” mode with CONSULT.
Start engine and let it idle.
Touch “START".
Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.
When the following conditions are met, “TESTING"
will be displayed on the CONSULT screen and the
bar chart may increase. Maintain the conditions many
times until “COMPLETED” appears.
Selector lever: Suitable position
CMPS-RPM (REF): 1,400 - 1,800 rpm
Vehicle speed: 30 - 56 km/h (19 - 35 MPH)
B/FUEL SCHDL: 1.9 - 2.5 ms
THRTL POS SEN: X - (X + 0.44) V

X = Voltage value measured at

step 6)
The bar chart on CONSULT screen indicates the
status of this test. However, the test may be fin-
ished before the bar chart becomes full scale.
If the bar chart indication does not continue to
progress, completely release accelerator pedal
once and try to meet the conditions again.
If “TESTING” does not appear on CONSULT
screen, retry from step 2).
If “OK” is displayed, carry out “OVERALL FUNC-
TION CHECK” on next page. If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE”, EC-260.

EC-258
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EGRC-BPT Valve Function (Cont’d)
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.
() 1) Disconnect the rubber tube to intake manifold coliec-
= tor at the EGRC-solenoid valve.
2) Disconnect the rubber tube to the EGRC-solenoid
valve at the EGRC-BPT valve.
Connect the intake manifold collector and the EGRC-
BPT valve directly with a rubber tube that has 1 mm
(0.04 in) dia. orifice. (The intake manifold vacuum will
be directly applied to the EGRC-BPT valve.)
3) Start engine.
4) Check for the EGR valve lifting with engine at idle
speed under no load.
EGR valve should remain closed.
5) Check the EGR valve lifting when revving from 2,000
rpm up to 4,000 rpm under ne ioad.
EGR valve should lift up, and go down without
sticking when the engine is returned to idle.
6) Check rubber tube between EGRC-solenoid valve
and throttle body for misconnection, cracks or block-

ages.

S

@]ﬂ” WS LN Check the EGR valve lifting.
N / GR valve
=07
<& L
Q
22

1 mm {0.04 in) dia. orifice

Fuel pressure regulator

T/
Plf‘fi:.

e

SEF31M

EC-259
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

‘

CHECK HOSE. NG | Repair or replace vacuum
Check vacuum hose for clogging and "] hose.
improper connection.

lOK

CHECK EXHAUST SYSTEM. NG | Repair or replace exhaust
]
Check exhaust system for collapse. system.
vLOK
CHECK ORIFICE. NG | Replace vacuum hose.

Check if orifice is installed in vacuum
hose between EGRC-BPT valve and
EGRC-solenoid valve.

‘LOK

CHECK COMPONENT NG | Replace EGRC-BPT
(EGRC-BPT valve). 7 valve.
Refer to “COMPONENT INSPECTION”

on next page.
i OK

CHECK COMPONENT NG_ Repiace camshalft position
{Camshaft position sensor). "| sensor.
Refer to “COMPONENT INSPECTION”,
EC-248.

l OK
CHECK COMPONENT NG_ Replace mass air flow
{(Mass air flow sensor). "| sensor.
Refer to “COMPONENT INSPECTION”,
EC-112.

OK

¥
CHECK COMPONENT NG | Replace EGRC-solenoid
(EGRC-solenoid valve). | valve.

Refer to “COMPONENT INSPECTION™
on next page.

OK

¥
CHECK COMPONENT NG Replace EGR valve.
{EGR valve).

Refer to "COMPONENT INSPECTION”
on the next page.

Ad

OK

v

Perform “TROUBLE DIAGNOSIS FCR
INTERMITTENT INCIDENT”, EC-99.

A J
INSPECTION END

EC-260 420



TROUBLE DIAGNOSIS FOR DTC P0402
EGRC-BPT Vaive Function (Cont’d)

COMPONENT INSPECTION

EGRC-BPT valve ;
0 1. Plug one of two ports of EGRC-BPT valve. &l
5 2. Vacuum from the other port and check leakage without

applying any pressure from under EGR-BPT valve. n
Leakage should exist. ik

Ell
X No pressure
SEF172P
LG
] EGR valve
EGR valve .
e Apply vacuum to EGR vacuum port with a hand vacuum
pump.
EGR valve spring should lift.
& Check for sticking. .
\ If NG, repair or replace EGR valve. FE
?’r_‘&' ~ .
R ﬁﬂi‘
MEF137D
. Fa,
EGRC-solenoid vailve i
Check solenoid valve, following the table as shown below:
Air passage Air passage i
Canditicns continuity continuity
between (&) and between (&) and (€©) 98
12V direct current supply o
BATTERY between terminals (1) and Yes No
8T
No supply No Yes

AECOS 1 NG or operation takes more than 1 second, replace EGRC- BS

solenoid valve.

A

EL

123

EC-261 421



TROUBLE DIAGNOSIS FOR DTC P0420

ECM (ECCS mmﬂo\modMew

Front
heated
oxygen
sensor

T—Three way

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.

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
sensor switching frequency will increase.

wp : Exhaust gas catalyst When the frequency ratio of front and rear heated oxygen sen-
‘ seF1sau|  SOrs approaches a specified limit value, the three way catalyst
malfunction is diagnosed.
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0420 ® Three way catalyst does not operate properly. ® Three way catalyst

0702

capacity.

® Three way catalyst does not have enough oxygen storage | ® Exhaust tube

® Intake air leaks

@® Injectors

® |njector leaks

® Spark plug

@ Improper ignition timing

EC-262
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TROUBLE DIAGNOSIS FOR DTC P0420

# MONITOR  # NOFALL []

CMPS=RPM (REF) 2037rpm
FR 02 SEN 0.68V
RR 02 SEN G.04V
FR O2 MNTR RIGH
RR 02 MNTR LEAN
VHCL SPEED SE Okm/h
] RECORD |
SEF3ziU
W srRTsmatus M [
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
Q2 SEN HEATER CMPLT
EGR SYSTEM INCMP
PRINT
SEF215U

Three Way Catalyst Function (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.

K
2)

3)

6)

7)

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

Set “MANU TRIG” and “HI SPEED”, then select “FR
02 SENSOR”, “RR 02 SENSOR”, “FR 02 MNTR”,
“BR 02 MNTR” in “DATA MONITOR” mode with
CONSULT.

Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constantly under no load.
Make sure that the switching frequency between
“RICH” and “LEAN” of “RR 02 MNTR” is much less
than that of “FR O2 MNTR" as shown below.
Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching fre-
quency

This ratio should be less than 0.6.

If the ratio is greater than above, the warm-up three
way catalyst (Models for California), the three way
catalyst (Models for Federal and Canada) is not oper-
ating properly.

If the “FR 02 MNTR” does not indicate “RICH”
and “LEAN” periodically more than 5 times
within 10 seconds at step 3), perform TROUBLE
DIAGNOSES FOR DTC P0133 first.

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-265.

If the result is OK, go to following step.

Select “AUTO TRIG” in “DATA MONITOR” mode
with CONSULT.

Drive vehicle at a speed of approximately 84 to 96
km/h (52 to 60 MPH) with the following for at least 10
consecutive minutes.

{Drive the vehicle in an area where vehicle speed
and accelerator pressure can be held steady and
constant.)

D position (“OD” ON)

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-265.

Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT.

Verify that “CATALYST" is “CMPLT™.

If not “CMPLT"”, repeat the test from step 5).

EC-263
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[ Ecm
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SEF322U

Three Way Catalyst Function (Cont’d)

OR

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the three way

catalyst.

During this check, a 1st trip DTC might not be confirmed.

® °

2)

3)
4)

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

Set voltmeters probes between ECM terminals
{front heated oxygen sensor signal) and @3 (engine
ground), and ECM terminals 62 (rear heated oxygen
sensor signal) and {engine ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high
& low) between ECM terminals € and (106)is much
less than that of ECM terminals @& and @3.
Switching frequency ratio =

Rear heated oxygen sensor voltage switching
frequency

Front heated oxygen sensor voltage switching
frequency

This ratio should be less than 0.6.
If the ratio is greater than above, it means three way
catalyst does not operate properly.

Note: If the voltage at terminal does not switch

periodically more than 5 times within 10 sec-
onds at step 3, perform TROUBLE DIAGNOCSIS
FOR DTC P0133 first. (See EC-167.)

EC-264
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SEF093FP

B

HAE B

[ ecm[o]comnecten]]
102,104,107,109,111,114

SEF414T)|

Ignition wire

Spark plug

SEF282G

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

Gl

CHECK EXHAUST SYSTEM. NG | Repair or replace it. ]
Visually check exhaust tubes and muf- " MA
fler for dent.
JOK E
CHECK EXHAUST AIR LEAK. NGk Repair or replace.
Start engine and run it at idle. Listen for " 16
an exhaust air leak before the three
way catalyst.
l OK
CHECK INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for - EH
an intake air leak after the mass air flow
SEnsor.
&Y
B v K
CHECK INJECTORS. NG‘ Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for ¥ NOSIS FOR NON-DE- | A&
Injectors, EC-426. TECTABLE ITEMS,
2. Turr ignition switch “ON". “Injector”, EC-426.
3. Check voltage between ECM termi- Repair hamess or con- [RiA
nals (102), God), (o). (09, nectors.
@11 and (A14) and ground with _
CONSULT or tester. E
Battery voltage should exist.
v ST
CHECK IGNITION SPARK. NG‘ CHECK COMPONENT
1. Disconnect ignition wire from spark "| (Ignition wires). @
plug. Refer to “COMPONENT e
2. Connect a known good spark plug to INSPECTION", EC-233.
the ignition wire. =
3. Place end of spark plug against a oK lNG &1
suitable ground and crank engine. Replace.
4. Check for spark. HE
¥ o
OK Check ignition coil, power
transistor and their cir- El
cuits. Refer to EC-323. )
Y
1. Turn ignition switch “OFF”. o
2. Remove injector assembly.
Refer to EC-31.
Keep fuel hose and all injectors con-
nected to injector gallery.
Check for ignition timing. NG‘ Adjust ignition timing.
Refer to “Basic Inspection”, EC-78. "
v OK
®
425
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Three Way Catalyst Function (Cont’d)

!

1. Disconnect camshaft position sensor [PFiPS| Replace the injector(s)

harmess connector. "| from which fuel is drip-
2. Turn ignition switch “ON". ping.

Make sure fuel does not drip from

injector.

v Does not drip Trouble
is not

Perform "TROUBLE DIAGNOSIS FOR  [fixed | Replace warm-up three
INTERMITTENT INCIDENT”, EC-99. "1 way catalyst.

Trouble is fixed

) 4

INSPECTION END

EC-266 426
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Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (For

California)

Note: If both DTC P0440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448

first. (See EC-369.)
ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of engine intake manifold vacuum.
If pressure does not increase, the ECM will check for leaks in the line between the fuei tank and EVAP
canister purge volume control solenocid 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

to depressurize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister

line off. The EVAP canister purge control valve and EVAP canister purge velume control valve are opened E

purge control valve will be closed.

EVAP canister One-way
purge controf valve

EVAP control system pressure sensor
Vacuum cut valve bypass vaiv @/ EVAP solenoid valve

vi% EVAP

|  Fuel tank '
cut valve )canister

SEFVICE

port
EVAP camster
purge control valve

EVAFP canister
purge volume

control valve

s

U
SEFB03U Fﬂ“‘l

EVAP canister
vent control \Q?
valve

Diagnostic

Trouble Code Malfunction is detected when ....
No.

Check tems
(Possible Cause)

P0440 ® EVAP control system has a leak.
0705 ® EVAP control system does not cperate

properly.

Incorrect fuel tank vacuum relief valve
Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Fareign matter caught in fuel filler cap.
Leak is in line between intake manifold and EVAP canister
purge volume control solenoid valve.
Foreign matter caught in EVAP canister vent conirof valve.
EVAP canister or fuel tank leaks
EVAP purge line (pipe and rubber tube) leaks
EVAP purge line rubber tube bent.
Blocked or bent rubber tube to EVAP control system pres-
sure sensor

Loose or disconnected rubber tube
EVAP canister vent control valve and the circuit
EVAP canister purge control valve
EVAP canister purge control solenoid valve and circuit

EVAP canister purge volume control valve and the circuit EL
Absolute pressure sensor
Tank fuel temperature sensor
MAP/BARQO switch solenoid valve and the circuit
Blocked or bent rubber tube to MAP/BARO switch solenoid
valve
O-ring of EVAP canister vent centrol valve is missing ar
damaged.

Water separator

EVAP canister is saturated with water.
EVAP control system pressure sensor

4

CAUTION:

e Use only a genuine fuel filler cap as a replacement. if an incorrect tuel fitler 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 rubber tube as a replacement.

EC-267
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B EvaP SML LEAK PO44c Bl [

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4TOUCH START.

EXIT || START |

SEF296U

B EVAP SML LEAK Po440 Bl [ ]

ook kkr (O kkkkk*

END || PRINT |

SEF297U

B EvaAP SML LEAK Po44c Il [[]

CAN NOT BE
DIAGNQOSED

FUEL TEMPERATURE IS TGO
HIGH. RETEST AFTER FUEL
HAS COOLED.

EXIT || PRINT

SEFE69U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (For
California) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

e If both DTC P0440 and P1448 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See
EC-380.)

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

TESTING CONDITION:

e Perform “DTC WORK SUPPORT’’ when the fuel level is
less than 3/4 full and vehicle is placed on flat level sur-
face.

e Always perform test at a temperature of 5 to 30°C (41 to
86°F).

e | is better that the fuel level is low.

@ 1) Turn 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) Make sure that the following conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 5 - 60°C (41 - 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.)
This test for the engine idle position will take
approximately 5 minutes.

6) Make sure that “OK” is displayed.

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-270.

NOTE:

e Make sure that EVAP hoses are connected to
EVAP canister purge volume control solenoid
valve properly.

OR

NOTE:
Be sure to read the explanation of “Driving pattern” on
EC-44 before driving vehicie.
@l 1) Start engine.
=’ 2) Drive vehicle according to “Driving pattern”, EC-44.
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.

EC-268
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Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (For
California) (Cont’d)
& If SRT of EVAP system is set, the result will be OK. €l
5} Turn ignition switch “OFF” and wait at least 5 sec-
onds. _
6) Start engine. LA
It is not necessary to cooi engine down before driv-
ing. .
7) Drive vehicle again according to the “Driving EM
pattern”, EC-44.
8) Stop vehicle. .
9) Select “MODE 3” with GST, L
e |f P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-373.
e [f PO440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE”, EC-270.
e If P1440 is displayed on the screen, go to “DIAG- EE
NGSTIC PROCEDURE” in “TROUBLE DIAGNOSIS ™
FOR DTC P1440", EC-354.
e [f P0440, P1440 and P1447 are not displayed on the AT
screen, go to the following step. o
10) Select “MODE 1" with GST.
e |f SRT of EVAP system is set, the result will be OK. =
e |f SRT of EVAP system is not set, go to step 6).
OR
NOTE: B4,
e Be sure to read the explanation of “Driving pattern” on
EC-44 before driving vehicle.

e [t is better that the fuel level is low. B
@ 1} Start engine.
2) Drive vehicle according to “Driving pattern”, EC-44. -

3) Stop vehicle.
4) Turn ignition switch “OFF” and wait at least 5 sec-

onds. .
5) Perform the step 1) to 4) again. RS
6) Turn ignition switch “ON” and perform “Diagnostic

Test Mode 1l (Self-diagnostic results)” with ECM.

L

Hi
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Adapter for service port

EVAP
service
port

Pressure pump SEF462U

M EvAP SYSTEM CLOSE IR
APPLY PRESSURE TC EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AR OR HIGH PRESSURE
PUMPI

DO NOT START ENGINE.
TOUCH START.

| canceL ||

START |

SEF658U

SEF200U

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (For

California) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK FUEL FILLER CAP.
1. Check for genuine fuei filler cap design.
2. Check for air releasing sound while open-
ing the fuel filler cap.
If.the air releasing sound is heard, go o
AR
If the air releasing sound is not heard,
check the following.
Was the cap tightened preperly?
If Yes, check fuel filler cap vacuum relief
valve,
Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-23.
If No, open fuel filler cap, then clean cap
and filler neck thread using air blower.
Retighten until ratching sound is heard.

NG

EVAF canister
vent control vaive

EVAP canister

SEF420V)

J,OK

h 4

If genuine filler cap is not
used, replace with genuine
fuel filler cap.

CHECK FOR EVAP LEAK.

® Never use compressed air or high
pressure pump.

® Improper installation of service port
may cause leaking.

® Do not exceed 4.12 kPa {0.042 kg/iem?,
0.6 psi) of pressure in the system.

To locate EVAP leak portion, proceed with

the following steps.

1. Install the EVAP service port adapter and
the pressure pump securely.

2. Tum ignition switch “ON”. Select
= "EVAP SYSTEM CLOSE” of

“WORK SUPPORT” mode with

CONSULT.

3. Touch “START” and apply pres-
sure t¢ the EVAP line until the
pressure indicator reaches middle
of the bar graph.

4, Using EVAP leak detector, locate
the leak portion. For the leak
detector, refer to instruction
manual for more details.

Refer to “EVAPORATIVE EMIS-
SION SYSTEM™, EC-23.

NG

Y

Vacuum cut
valve bypass valve

Vacuum cut valve

OR

2. Turn ignition switch "OFF”.

3. Apply 12 volts DC to EVAP canis-
ter vent control valve. The valve
will close. {Continue to apply 12
volts until the end of test))

4. Apply 12 volts DC to vacuum cut
valve bypass valve. The valve will
open. (Continue to apply 12V until
the end of test.)

5. Pressurize the EVAP line using
pressure pump wilh 1.3 to 2.7 kPa
(10 to 20 mmHg, .39 to 0.79
inHg}, then remove pump and ser-
vice port adapter.

6. Locate the leak using a leak
detector. Refer 1o the instruction
manual for more details about the
leak detector. Refer to “Evapora-
tive Emission Line Drawing”,

SEF421V)

EC-23.
¢0K

{Go to nexl page.}

EC-270

Repair or replace.
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Intake manifold
v

Front

/7

EVAP canister purge control valve

SEF973U

[§] View with protector

removed

SEF957U

EVAP

venht cohtral valve gppsggy

EVAP canister

canister

< -—

O Intake manifold
ATNINN L A

EVAP canister purge
control solenoid valve

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (For

California) (Cont’d)

i

B
CHECK COMPONENT NG »| Replace EVAP canister
(EVAP canister purge volume control valve}. | purge volume control valve.
Refer to “COMPONENT INSPECTION”,
EC-273.
K
©
NG .
CHECK COMPONENT o Replace EVAP canister
(EVAP canister purge control valve). | purge control valve.
Refer to “COMPONENT INSPECTION”,
EC-274.
OK
D v
CHECK COMPONENT AND CIRCUIT NG »| Repair or replace EVAP can-
{EVAP canister vent control valve, O-ring and 7| ister vent control valve and
water separator). O-ring or harness/connector.
Refer to “TROUBLE DIAGNOSIS FOR
P0446” for circuit, EC-282 and "COMPO-
NENT INSPECTION”, EC-274, 275.
oK
y
CHECK IF EVAP CANISTER SATURATED NG | the following:
WITH WATER. "1 1. visually check the EVAP
1. Remove EVAP canister with EVAP canis- canister for damage.
ter vent control valve attached. 2. Check hose connection
2. Check if water will drain from the EVAP between EVAP canister and
canister. If it will, weigh the EVAP canister water separator for clogging
with the vent control valve attached. and poor connection.

If the weight is: 3. 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”, EC-275.

If NG, repair hose or replace
OK EVAP canister or water sepa-
rator.
v
CHECK COMPONENT NG .| Check the following.

(EVAP canister purge control solenoid valve).

1. Disconnect vacuum hose to EVAP

canister purge control valve.
. Start engine.

2

3. Perform “PURG CONT S/” in
“ACTIVE TEST” mode.

4. Select “ON” on CONSULT screen
to turn on “PURG CONT S/V”.

5. Check vacuum hose for vacuum
when revving engine up to 2,000
rpm.

Vacuum should exist.
CR

. Start engine and warm it up t¢
normal operating temperature.

. Stop engine.

. Disconnect vacuum hose to EVAP
canister purge control valve.

. Start engine and let it idle for at
least 80 seconds.

. Check vacuum hose for vacuum
when revving engine up to 2,000
rpm.

Vacuum should exist.

o b

¢0K

{Go to next page.)

EC-271

® EVAP canister purge con-
trol sclenoid valve.
Refer to “COMPONENTS
INSPECTION”, EC-359.
® Vacuum hoses for clogging
or disconnaction.
Refer to “Vacuum Hose
Drawing”, EC-15.
If NG, repair hoses or replace
EVAP canister purge control
solencid valve.

)
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o

WACTVETESTH [
PURG CONT SV
{(PURG CONT VAC) VC ON
zomm=====r MONITOR —===z=-==:
PURG CONT 8/ ON
CMPS«RPM (POS) 2000rpm
CLSD THL/P SW OFF

<YM [ON/OFF][ OFF

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (For

California) (Cont’d)

l

CHECK COMPONENT

{Absolute pressure sensor).

Refer to “COMPONENT INSPECTION”,
EC-275.

NG

SEF882T|
=
Brake reservoir tank — __
" Absolute pressure sensor —
— /;/

[&l ~— __ MAP/BARO switch
solenoid valve ~—— T

. Replace absolute pres-
sure sensor.

OK
"
CHECK COMPONENT AND CIRCUIT NG_ Repair or replace MAP/
{MAP/BARO switch solenoid valve). | BARO switch solenoid

Refer to “DIAGNOSTIC PRCCEDURE",
EC-317.

valve or harness/
connector.

OK
L v

CHECK COMPONENT

(Tank fuel temperature sensor).

Refer to “COMPONENT INSPECTION™,
EC-275.

NG

OK

h 4

.| Replace tank fuel tem-
"| perature sensor.

CHECK COMPONENT

(EVAP control system pressure sensor).
Refer to “COMPONENT INSPECTION",
EC-292.

NG

OK

¥

.| Replace EVAP control
" system pressure sensor.

m Fuel pump and tank fuel tempe
sensor harness connector

rature

&
fFuel tanﬂ&
‘\.\ [ A

¥

{

Front

T

SEF974U

View with protector removed

Front

i |
EVAP control system - 5

©/ pressure sensor
harness connector
Y

& Fuel tank

CHECK COMPONENT.

Check EVAP purge line {pipe, rubber
tube, fuel tank and EVAP canister) for
cracks or improper connection.

Refer to “EVAPORATIVE EMISSION

SYSTEM”, EC-27.

NG

OK

A4

Clean EVAP purge line (pipe and rubber
tube) using air blower.

¥

Perform "TROQUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-889.

A4

INSPECTION END

SEFQ92V

EC-272

.| Repair or reconnect the
hose.
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Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (For
—— California) (Cont’d)
A€ @
COMPONENT INSPECTION
l EVAP canister purge volume control valve m
1. Disconnect EVAP canister purge volume control .

. valve harness connector.

Q] 2. Check resistance between the following terminals. B

terminal (2) and terminals (1), @

— terminai (8 and terminals @), (8
Resistance: LG

Approximately 35 - 43() [At 25°C {77°F)]

3. Reconnect EVAP canister purge volume control valve

7 harness connhector.

4. Remove EVAP canister purge volume control valve
from intake manifold coliector and disconnect hoses
from the valve. FE
(Plug the purge hoses. The EVAP canister purge voi-
ume control valve harness connector should remain

- connected.) bl

5. Turn ignition switch “ON”.
SEF353Q 6. Perform “PURG VOL CONT/” in “ACTIVE TEST”

DISIDNNECT

O'>Cd
R

mode with CONSULT. Check that EVAP canister FA

B crveTesTH L purge volume control valve shaft moves smoothly
forward and backward according to the valve open-
PURG YOL. CONT/V  20Step ing. e
zz=z=zzzzz MONITOR zzzz2222=0 If NG, replace the EVAP canister purge volume con-
CMPS*RPM(REF) Orpm
FR 02 MNTR RICH trol valve. 0 E=!
A/F ALPHA 100% i R )
THRTL POS SEN 0.48V 'i.EfT‘ 1. Disconnect EVAP canister purge volume control
= valve harness connector. ST
2. Check resistance between the following terminals. *
[Qull uP_|[ DWN ||Qd] terminal @ and terminals (O, &
SEFS07R . .
term_lnal (® and terminals @), (& nS
Resistance: “

Approximately 35 - 43(} [At 25°C (77°F)]
3. Reconnect EVAP canister purge volume control valve
harness connector.

4. Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses gz
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

=10}
=

@
=

SEF261Q 5.

EVAP canister purge voiume control valve shaft [0}
moves smoothly forward and backward according to

the ignition switch position.

If NG, replace the EVAP canister purge volume con-

trol valve.
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SEF313Q

EVAP canister purge
coniro! valve

B
SEF285PA

CONNECT

HAacTveTESTEH  []

VENT conNTRoLY QFF

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (For

California) (Cont’d)

EVAP canister purge control solenoid valve

Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between (&) and between (&) and (€
12V direct curreqt sup- Yes No
ply between terminals
No supply No Yes

If NG or operation takes more than 1
valve.

second, replace soienocid

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:
1. Blow air in port ®), ® and (€, then ensure that there is no

leakage.

2. Apply vacuum to port &). [Approximately -13.3 to ~20.0

kPa {-100 to —150 mmHg, -3.94

to -5.91 inHg)]

Blow air in port (€ and ensure free flow out of port B).

EVAP canister vent control valve

Check air passage continuity.

@ Perform “VENT CONTROL/V” in “"ACTIVE TEST” mode.

—=cz=z==: MONITCR c======:
CMPS-RPM(REF) orpm
FRO2MNIR RICH
AF ALPHA 100%
THRTL POS SEN 0.52v

[_oN_][onorF] e

SEF191V

5 @] 5.4 - 6.3 Nem

" ®
Zg\o-ringa

u?}@

(0.52 - 0.64 kg-m,
45.1 - 55.6 in-1b)
SEF969S

Condition Air passage continuity

VENT CONTROL/V between (&) and
ON No
OFF Yes

OR

®

Condition

Air passage continuity

between (&) and
12V direct current supply between
terminals (1) and (2) No
No supply Yes

If NG, ciean valve using air blower or

replace as necessary.

If portion is rusted, replace EVAP canister vent control

valve.

Make sure new O-ring is installed properly.

EC-274
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Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (For

f-BJind plug . . ;
/ California) (Cont’d)
b /© ® 5) Water separator Gl
; j@{ — . 5 1. Check visually for insect nests in the water separator air
: inlet. i
\® e 2. Check visually for cracks or flaws in the appearance. HA
. Bottom hole (Te aimosphere) 3. Check visually for cracks or flaws in the hose.

*® P 4. Check that (8 and (€ are not clogged by blowing air into Bl
(B) : Emergency tube (From EVAP canister) with ®, and then © plugged.
© : Inlet port (To member) serezor| 5. In case of NG in items 2 - 4, replace the parts.

¢ Do not disassemble water separator. L

comecr | Absolute pressure sensor
W ‘(& 1. Remove absolute pressure sensor with its harness connec-
tor connected. B,
2. Remove hose from absolute pressure sensor.
@g 3. Turnignition switch “ON” and check output voltage between
‘@ ECM terminal and engine ground. ER
The voltage should be 3.2 10 4.8 V.

ﬂ 4. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, -

h

E 'E'CONNECT{ﬂ

Absolute pressure -\
SENS0r

—-7.87 inHg) to absolute pressure sensor as shown in figure

= and check the output voltage.
SEFO95V The voltage shouid be 1.0 to 1.4 V lower than the value

measured in step 3.

CAUTION:

. {t\lways calibrate the vacuum pump gauge when using o7
it.

¢ Do not apply pressure over 101.3 kPa (760 mmHg, 29.92
inHg) or vacuum below -93.3 kPa (-700 mmHg, -27.56 M
inHg).

5. If NG, replace absolute pressure sensor.

EL
([)A
R Tank fuel temperature sensor
Hot water—w rank fuel . . .
7 temperature Check resistance by heating with hot water or heat gun as
sensor connector shown in the figure.
i Temperature °G (°F) Resistance k{}
20 (68) 23-27
50 (122) 0.79 - 0.90
If NG, replace tank fuel temperature sensor.
SEF956U
435
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TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California)

Engine speed

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature
Sensor

Engine coolant temperature

h 4

Ignition switch

Start signal

A4

Throttle position sensor

Throttle position

¥

Front heated oxygen sensor

Density of oxygen in exhaust gas

A J

Tank fuel temperature sensor

(Mixture ratio feedback signal)

Fuel temperature in fuel tank

Y

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.

SEF249P

EC-276

ECM

EVAF canister

»| Purge volume

control vaive

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 furned
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.
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TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

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

MONITOR ITEM CONDITION SPECIFICATION
Idle 0 step B4
PURG VoL v | ® Engine: After warming“up ] Vehicle running (Shift lever “D”)
® Air conditioner switch “OFF 2,000 rpm (90 seconds after start- | More than O step i
ing engine) =
ECM TERMINALS AND REFERENCE VALUE LG
Specification data are reference values and are measured between each terminal and (ECCS ground).
TER-
WIRE DATA
MILF\CI)AL COLOR ITEM CONDITION (DC Voltage)
|E'
[Engine is running.| FE
{Ignition switch “OFF”} 0- 1V A
ECCS relay (Self-shut- For a few seconds after turning ignition
4 IWE o switch “OFF” .
S/a
[Ignition switch “OFF"| o
BATTERY VOLTAGE
A few seconds passed after tumning igniticn (11 - 14V) 2
switch “OFF” e
56 | WiR S BATTERY VOLTAGE
- WA Power supply for ECM ‘Ignltlon switch “ON (11 - 14V) R
Engine is running. A Y VOLTA
113 B/W Current return | L ‘ E:jTTEF:J OLTAGE &T
ldle speed (11 - 14V) '
5 G/B EVAP canister purge |Engine is running.| 0- 04V ES
& L volume control vaive idie speed ) ©
16 | GW | EVAP canister purge [Engine is running | BATTERY VOLTAGE &7
17 R/G volume control valve L Idle speed {11 - 14v)
iﬂM\\
ON BOARD DIAGNOSIS LOGIC i
Diagnostic Trouble L Check ltems -
Code No. Malfunction is detected when ... (Possible Causs) ELL
P0443 ® An improper voltage signal is sent to ECM ® Harness or connectors
1008 through the valve. {The valve circuit is open or shorted.) 153

® EVAP canister purge volume control valve

EC-277 437



TROUBLE DIAGNOSIS FOR DTC P0443

Yr MONITOR ¢ NOFAIL I:'

CMPS«RPM(POS)
COOLAN TEMP/S
PURG VOL GV

7Q0mHm
85°C
Qslep

RECORD

SEF416U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

it “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 ignition switch “ON”.

® 2

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSLULT.
Wait at least 5 seconds.

OR

&

Tumn ignition switch “ON” and wait at least 5 sec-
onds.
Select “MODE 77 with GST.

vy 1)

OR
Tumn ignition switch “ON” and wait at least 5 sec-

onds.
Perform “Diagnostic Test Mode I (Self-diagnostic
resulis)” with ECM.

EC-278
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

EC-PGC/V-01 @

BATTERY N : Detectable line for DTG i
e : Nori-detectable line for DTC [y
10a  |Referto “EL-POWER”.
]
LG

@j“]-w-
m

M

a 5

EVAP
CANISTER
PURGE
VOLUME FE
CONTROL
VALVE

F602, IQ-T

Eat]

D=1

I
¥
2
&

ECCS
RELAY

F

[=1
(=

0 o
| e |

G/B BW  GW

£z
fles?
&
-
.|'_H.
ol
5
1% ©
By
g

WG BW B
I @B BW  cw BW RG E
- —-
- ER
BW To
‘EGMAFS
EC-CMPS
EC-MAIN &T
——
@ @
I I P
WG BW BAW BW G/B GwW L RIG BT
|| !|55]| ||61| ||113|| || 3l ||15|| &1 7]l
SSOFF VB va CRTN EVP EVP EVP £yp ggnﬁ:T(Eg(L:s _
#1 #3 # 2 #4 MODULE) LA,
ElL
o @ dhe X B3
F6) . (Fa2 F23 F103
Nasle/ &y oy MDEle Gy [s] O
] I
10|10z ]10a| [104]105] 108 1]z]3 [2o0]21]22]23)  [se]ae .
= e R En e I E HE B O 2425|26127128)] [42]43 L
29]30]31[32133] [agl=p vV H.S.
113[114f1s| [118]i 17]118 [i6]17]78)
AEC508A
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TROUBLE DIAGNOSIS FOR DTC P0443

Front

Intake manifold

volume contrel valve

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEFg72U

|

F1]213
\4]518/

(V]

@ O

V.l Sley

)

4

|

[ S—.
B
B G T s
€ €
[ Ecm HCONNECTDR" (1— ?E}
5 & 16 17 \

ol |, Iolj |, ] |,

valve).
Refer to “COMPONENT INSPECTION”

on next page.

lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

h 4

SEF1895

INSPECTION END

EC-280

).
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. "| ® Harness for open or
2. Disconnect EVAP canister purge vol- short belween EVAP
ums conirol valve hamess connector. canister purge volume
3. Turn ignition switch “ON™. control valve and
4. Check voltage between terminals @ ECCS relay
(8) and engine ground with CON- @ Harness for open or
SULT or tester. short between EVAP
Voltage: Battery voltage canister purge volume
contral valve and ECM
OK If NG, repair harness or
connectors.
El v
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Replace harness or con-
1. Turn ignitien switch “OFF”. "| nectors.
2. Disconnect ECM harness connector.
3. Check harness continuity between
ECM terminal () and terminal (1),
ECM terminal (% and terminal (8,
ECM terminal () and terminal (3),
ECM terminai (8) and terminal {6).
Continuity should exist.
If OK, check hamess for short to
ground and shott to power.
J OK
r
CHECK COMPONENT NG_ Replace EVAP canister
{EVAP canister purge volume control g purge volume control

valve.
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (for California) (Cont’d)
ISOONNEGT COMPONENT INSPECTION

Ts Eé} EVAP canister purge volume control valve

@ 1. Disconnect EVAP canister purge volume control

valve harness connector. ME
2. Check resistance between the following terminais.

terminal (@) and terminals (), 3@

terminal (3 and terminals (@, & &

Resistance:
Approximately 35 - 43Q) [At 25°C (77°F)]
3. Reconnect EVAP canister purge volume control valve LG

DISCONNECT harness connector.
A= Eé} 4. Remove EVAP canister purge volume control valve
Bl5a) e from intake manifold collector and disconnect hoses
L from the valve.
{Plug the purge hoses. The EVAP canister purge voi-
ume control valve harness connector should remain FE
M connected.)
| 5. Turn ignition switch “ON”. )
— 6. Perform “PURG VOL CONT/V" in “ACTIVE TEST” AT
mode with CONSULT. Check that EVAP canister
SEF353Q purge volume control valve shaft moves smoothly -
forward and backward according to the valve open- 4
macTveTesTH [ ing.
If NG, replace the EVAP canister purge volume con-
PURG VOI. CONT/V  20Step trol valve. fits
========== MONITOR =zz=z===z: OR
CHCSIIEER  orpm ﬁ?. 1. Disconnect EVAP carister purge volume control .,
AF ALPHA 100% 4= valve harmess connector.
THRTL POS SEN 0.48V 2. Check resistance between the following terminals.
terminal ) and terminals (1), @ 7
[Qu[ UP || DWN JjQd| t;;gigz:n(?e?nd terminals @, (&
SEreoTR Approximately 35 - 430 [At 25°C (77°F)] RS

3. Reconnect EVAP canister purge volume control valve
harness connector.

4. 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- g
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON” and “OFF”. Check that FEL
EVAP canister purge volume control valve shaft

SEF2610 moves smoothly forward and backward according to

the ignition switch position. [
If NG, replace the EVAP canister purge volume con-
trol valve.
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DIAGNOSIS FOR DTC P0446

TTe;mina!
\
|

3

Atmospheric pressure
side

=

Canister sige Spring

SEF378Q

Plunger

View with protector removed
&

Y
EVAP canister

1 3
EVAP canistar

SEF957U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (For California)

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 vaive) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solencid
valve is energized.

A plunger will then move to seal the canister vent. The ability fo
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 conditicns, the
evaporative emission control system is depressurized and
allows “EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/VY | @ Ignition switch; ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
EVAP i - E
108 |LaB canister vent con |Ignition Switch ON”| BATTERY VOLTAG
trol valve {11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
. Check ltems
Troubr\llt?J 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 contral vaive circuit is open or
shorted.)
® EVAP canister vent control valve
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TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent

Control Valve (Circuit) (For California)
% MONITOR ¥ NO FALL [] (Cont’d)
CMPStRPM(REF) - 700pm DIAGNOSTIC TROUBLE CODE CONFIRMATION @
PROCEDURE
CAUTION: A,
Always drive vehicle at a safe speed. o
NOTE:
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- %}
[ RECORD | DURE” has been previously conducted, always turn igni-
SEF190P|  tion switch “OFF’ and wait at least 5 seconds before con-
ducting the next test. LG

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

1) Turn ignition switch “ON".

g/ 2) Select "“DATA MONITOR™ mode with CONSULT. EE
3) Start engine and wait at least 8 seconds. -
OR
@:% 1) Start engine and walit at least 8 seconds. AT
=" 2) Select "MODE 7" with GST.
OR
@i@ 1} Start engine and walt at least 5 seconds. N
- 2} Turn ignition switch “OFF”, wait at least 8 seconds

and then turm “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic 4
resuits)” with ECM.

EL

123
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TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (For California)
(Cont’d)

EC-VENT/V-01

IGNITION SWITCH

OMN or START
. . : Detectable line for DTC
Refer fo *EL-POWER". m— : Non-detectable line for DTG
10A
II] DATA LINK
o CONNECTOR
FOR CONSULT
&
(7] 7]

Ly LG/B

LY
"

BE

Exo.w{ml-s-s-n}s-o-

SO0
BOMS
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<—|_|0_‘.r
my &
Q m

L

'_
os)

r
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u
as]

I
| |
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TROUBLE DIAGNOSIS FOR DTC P0446

View with protector removed

l P =y

EVAP canister Z—— i

SEFQSZL:IJ
BACTIVETESTE  []
VENT GonTROLY  OFF
=======r== MONITOR z==zzzz-zc
CMPS=RPM(REF) Orpm
ER 02 MNTR RICH
AF ALPHA 100%
THRTL POS SEN 0.52v

SEF361U

&P

o]
B &

SEF1508|

€ & M€

B

[ Ecm  [o]connecTor]
108

[Q]

SEF1513

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (For California)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

|

L 4

With CONSULT

h 4

@

[

Without CONSULT
Go to CHECK POWER SUPPLY E].@M
il

CHECK CIRCUIT. OK} Go to "CHECK COMPO-

1. Turn ignition switch “ON". NENT” after procedure L

2. Perform "VENT CONTROL/V” in ICH +
“"ACTIVE TEST” mode.

3. Make sure that ratching sound is
heard from the vent conirol valve.

NG
B] ¥ FE

CHECK POWER SUPPLY. NG, | heck the following.

1. Disconnect EVAP canister vent con- ® 10A fuse
trol valve harness connector. ® Harness connectors AT

2. Tum ignition switch “ON”. . o

3. Check voltage between terminal @ ® Harness connectors
and ground with CONSULT or tester. @sD, )
Voltage: Battery voltage ® Hamess for open or [

short between EVAP
OK canister vent control
valve and ECM B
If NG, repair open circuit b
or short to ground or
short to power in harness _
or connectors. ER
L4

CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following. 5T

1. Turn ignition switch “OFF”. ® Harnass connectors

2. Disconnect ECM harness connector. ,

3. Check harness continuity between ® Harness connectors Ba
ECM terminal and terminal (1). @s? . i
Continuity should exist. ® Harness for open or
If OK, check harness for short to short between EVAP _
ground and short to power. canister vent control Efj

valve and ECM
OK If NG, repair open circuit
or short to ground or 15
short to power in harness ’
or cannectors.
EL

CHECK COMPONENT NG I Replace EVAP canister

(EVAP canister vent control valve and vent control valve and e,

QO-ring). O-ring. [oiX

Refer to “COMPONENT INSPECTION”

on next page.

l OK
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.
INSPECTION END
445
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CONNECT

O{—ring 63

===z====: MONITOR ======-=:
CMPS-RPM(REF) Qrpm
FR 02 MNTR RICH
AF ALPHA 100%
THRTL POS SEN 052V

WmactveTesTE [

VENT CONTROLY OFF

ISR OFF |

SEF191V|

BATTERY

= @) 51-63Nm
@W (0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

SEF9695

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (For California)
(Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/V"” in “ACTIVE TEST” mode.

Condition Air passage continuity

VENT CONTROL/V between (&) and
ON No
OFF Yes

OR

. Air passage continuity

Condition between (&) and
12V direct current supply between No

terminals (1) and @

No supply Yes

If NG, clean valve using air blower or replace as necessary.
If portion is rusted, replace EVAP canister vent control
valve.

Make sure new O-ring is installed properly.

EC-286
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Evaporative Pressure Sensor (For California)

emission (EVAP) @!]
control system COMPONENT DESCRIPTION
pressure sensor .

The EVAP control system pressure sensor detects pressure in
the purge line. The sensor output voltage to the ECM increases [i&
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. [E)
SEF4250Q
5_
45t
> 4L
@35l
£ st
2 1.50 FR
5 it
Cost
03 40 )
(=70, —=2.76, —1.35) (430, +1.18, +0.58) AT

Pressure kPa {mmtlg, inHg. psi)
{Relative to atmospheric pressurg)  SEF954S

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION

EVAP 3YS PRES | ® Ignition switch: ON Approx. 3.4V

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

TER-
WIRE DATA
MINAL ITEM DITI
NO COLOR CON ON (DC Voltage) BS

49 BR Sensors’ power supply |Ignition switch “ON” Approximately 5V

Engine is running.’ (Warm-up condition)

50 B/Y Sensors’ ground |_ Approximately 0V
Idle speed
EVAP control syst A
67 R CONtrol system llgnition switch “ON”I Approximately 3.4V
pressure sensor
EL

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble Malfunction is detected when .... Check lioms {PhS

Code No. (Possible Cause)
P0450 ® An improper voltage signal from EVAP control |® Haress or connectors
0704 system pressure sensor is sent 1o ECM. (The EVAP control system pressure sensor cir-

cuit is open or shorted.)
@ Rubber hose to EVAP control system pressure
is clogged, vent, kinked, disconnected or
improper connection.
EVAP control system pressure sensor
EVAP canister vent control valve
EVAP canister purge volume control valve
EVAP canister
Rubber hose from EVAP canister vent control
valve to water separator
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4 MONITOR ¥ NOFAIL ]

CMPS«RPM(REF} 750rpm
COOLAN TEMP/S 85°C
TANK F/TMP SE 29°C

[ RECORD

SEF362U

Evaporative Emission (EVAP) Control System
Pressure Sensor (For California) (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:
Always perform test at a temperature of 5°C (41°F) or more.

R
2)

Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Turn ignition switch “ON”.
Select “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.

OR

Start engine and warm it up to normal operating tem-
perature.
Check that voltage between ECM terminal and
ground is less than 4.2V.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Start engine and wait at least 20 seconds.
Select “MODE 77 with GST.

OR

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

Check that voltage between ECM terminai and
ground is less than 4.2V.

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

Start engine and wait at least 20 seconds.

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

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

EC-288
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Evaporative Emission (EVAP) Control System
Pressure Sensor (For California) (Cont’d)

EVAP CONTROL EC-PRE/SE-O-I @D
SYSTEM
PRESSURHE
»/¥\" SENSOR .
i
L3 L]
I—B.F;—, I—.—l Lg_j N : Detectabie line for DTC
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View with protector remode

Evaporative Emission (EVAP) Control System
Pressure Sensor (For California) (Cont’d)

DIAGNOSTIC PROCEDURE

! !
EVAF control system F:ront‘
LY
pressure sensor o Fuel tank

harness cennector

INSPECTION START

!

CHECK RUBBER TUBE CONNECTED
TO THE SENSOR.

Check rubber tube conneacted to the
sensor for clogging, vent, kink, discon-
nection or improper connection.

NG .
»| Reconnect, repair or

J,OK

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

!

replace.

SEF084R

DIECONNEST

A€

CHECK POWER SUPPLY.

1. Disconnect EVAP control system
pressure sensor harness connector.

2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3. If NG, repair or
replace harness connector.

3. Turn ignition switch “ON".

4. Check vollage between terminal @ and
engine ground with CONSULT or tester.
Vaoltage: Approximately 5V

NG.VL Check the Tollowing.

iOK

® Harness connectors
,
® Harness connectors

® Harness for open or
short between EVAP
control system pres-
sure sensor and ECM
If NG, repair harness or
connectors.

T

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Check harness continuity between
terminal and engine ground.
Continuity should exist.

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

CRS;
SEF410Q
B8
= E DISCONNEC™ f

7 A€
SEF411Q

@ DISCONMECT (‘ DISCOMMECT

HE QA€

[ _Ecm__|olconnecion]] 55
67

SEF496R

NG, Check the following.

® Harness connectors

@D , @1od

® Harness connectors

L Harne!ss for open or
short between EVAP

control system pres-
OK sure sensar and ECM
If NG, repair open circuit
or short to ground or
short to power in harness
or connectors.
CHECK INPUT SIGNAL CIRCUIT. NG., Check the following.
1. Disconnect ECM harness conneclor. ® Harness connectors
2. Check hamess continuity between , @i10d
ECM terminal and terminal ® ® Harness connectors
Continuity should exist. \
If OK, check harness for short to @ Harness for open or
ground and short to power. short between ECM
and EVAP control sys-
CK tem pressure sensor
If NG, repair open circuit
or short to ground or
short to power in harness
or connectors.
: NG
CHECK COMPONENT »| Replace EVAP canister
(EVAP canister purge volume controf purge volume control
valve). solenoid valve.
Refer ta “COMPONENT INSPECTION”
on EC-281.
¥ OK
®

EC-290
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EVAP canister

§ EVAP canister

Water
\‘ vent control valve SEFS96U

Evaporative Emission (EVAP) Control System
Pressure Sensor (For California) (Cont’d)

@
v &)
CHECK COMPONENT NG> Replace EVAP canister
(EVAP canister vent control valve). vent control valve.
Refer to “COMPONENT INSPECTION" [t
on next page.
LOK .
NG IEf]
CHECK COMPONENT »| Replace EVAP control
(EVAP control system pressure sensor). system pressure sensor.
Refer to “COMPONENT INSPECTION"™ P
on next page. 1
l OK
CHECK RUBBER TUBE FOR CLOG- NG.; Clean, repair or replace
GING. rubber tube and/or water
Check obstructed water separator and separator.
rubber tube to EVAP canister vent con- FE
trol valve and clean the rubber tube
using air blower.
For water separator, refer to EC-372. -
Al
OK
B '
CHECK IF EVAP CANISTER SATU- | N I Gheck the following: EA
RATED WITH WATER. "1 1. Visually check the
1. Remove EVAP canister with EVAP EVAP canister for dam-
canister vent control valve attached. age. .
2. Check if water will drain from the 2. Check hose connection At
EVAP canister. If it will, weigh the between EVAP canister
EVAP canister with the vent contro! and water separator for
valve attached. clogging and poor con- Em

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

OK

v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

'

INSPECTION END

EC-291

nection.

3. Chack water separator.
Refer 1o “COMPO-
NENT INSPECTION” ST
on next page. )

If NG, repair hose or

replace EVAF canister or

water separator.

BT

&

-,

(i 4
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* (B : Botlom hole (Ta atmosphera)
; Emergency tube {From EVAP canister}

© : Inlet port (To member) SEF829T)

CONNECT
I )

ECM |o| CONNECTOFI”

EVAF control system 67
pressure sensor

SEF516U

G-ring Q

{
marctvetestl [

CONNECT

VENT GONTReLY OFF
—======: MONITOH =======:

Evaporative Emission (EVAP) Control System
Pressure Sensor (For California) (Cont’d)

COMPONENT INSPECTION

Water separator

Check visually for insect nests in water separator air inlet.
Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that (8 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.

BN~

o,

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 pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg) 04 -086
CAUTION:
e Always calibrate the vacuum pump gauge when using
it.

e Do not apply pressure over 20.0 kPa {150 mmHg, 5.91
in Hg) or vacuum below -20.0 kPa (-150 mmHg, -5.91
inHg).

5. If NG, replace EVAP control system pressure sensor.

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/V” in "ACTIVE TEST” mode.

CMPS-RPM(REF) Orpim

FRO2 MNTR RICH

AJF ALPHA 100%

@,f ) THRTL POS SEN 0.52v

ON__|[ON/OFF
g
} SEF191V|

o =_o

Q&
B

P El 5.1 - 63 N-m
W {0.52 - 0.64 kg-m,
45.1 - 55.6 In-Ib)

SEF2695

BATTERY

Condition Air passage_continuity
VENT CONTROLA between (&) and
ON No
OFF Yes
OR
®

Condition etwoon 1 and ©
12V direct_current_supply between No
terminals (1) and
No supply Yes

f NG, 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 instalied properly.

EC-292
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Vehicle Speed Sensor (VSS)
COMPONENT DESCRIPTION &
Vehicle speed The vehicle speed sensor is installed in the transaxle. It contains a
sensor a pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the .
ECM. R
EM
AECT11D]
LC

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground). E

TER-
WIRE DATA
MINAL IT
COLOR EM CONDITION (DC Voltage)
No.. FE
4-7V
[Engine is running.| M_.__ o AT
26 G/Y Vehicle speed sensor Lift up the vehicle.
In “B” position - =0
40 kmrh (25 MPH) Soms
SEF842U A
ON BOARD DIAGNOSIS LOGIC -
B
Diagnostic
Trouble Code Malfunction is detected when .... Chgck ltems
{Possible Cause) -
No. 8T
P .
0500 ® The almost 0 kr/h (0 MPH) signal from vehicle Harness or connector .

0104 , . (The vehicle speed sensor circuit is open or N
speead sensor is sent to ECM even when vehicle is RS
being driven shorted.)

9 ' & Vehicle speed sensor
BT
HA
EL
o
453
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TROUBLE DIAGNOSIS FOR DTC P0500

8l VEHICLE SPEED SEN CKTH

AFTER TOUCH START
DRIVE VEHICLE
AT 10km/h (Bmph) OR
MORE WITHIN 15 sec,

y
Nex [ START |
MEF559D
Yr MONITOR vz NO FAIL D
CMPS*RPM(REF) 2000rpm
COQOLAN TEMP/S 88°C
B/FUEL SCHDL 3.0ms
PW/ST SIGNAL OFF
VHCL SPEED SE 56km/h
l RECORD |

SEF324U

CONNECT
W)
EcM ___[ofconnecTor]| | 44

= &

r
I

SEF325U

Vehicle Speed Sensor (VSS) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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:
Steps 1 and 2 may be conducted with the drive wheels lifted
in the shop or by driving the vehicle. If a road test is
expected to be easier, it is unnecessary to lift the vehicle.
1) Start engine.
2) Perform “VEHICLE SPEED SEN CIRCUIT” in
“FUNCTION TEST” mode with CONSULT.
i NG, go to “DIAGNOSTIC PROCEDURE”, EC-296.
If OK, go to following step.
OR
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.
it NG, go to “DIAGNOSTIC PROCEDURE”, EC-296.
If OK, go to following step.

Select “DATA MONITOR” mode with CONSULT.
Warm engine up to normal operating temperature.
Maintain the following conditions for at least 10 con-

secutive seconds.

CMPS-RPM (REF): 1,800 - 3,000 rpm

COOLAN TEMP/S: More than 70°C (158°F)

B/FUEL SCHDL: 2.8 - 47 ms

Selector lever: Suitable position

PW/ST SIGNAL: OFF

OR

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the EVAP
canister vent controi valve circuit. During this check, a DTC
might not be confirmed.

= 1) Jack up drive wheels.
@ 2) Start engine.
3) Read vehicle speed sensor signal in “MODE 17 with

GST.
The vehicle speed sensor on GST should be able to
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.

OR

® ]
3)

Jack up drive wheels.

Start engine.

Read the voltage signal between ECM terminal
{Vehicle speed sensor signal) and ground with oscil-
loscope.

Verify that the oscilloscope screen shows the signal
wave as shown at “ECM TERMINALS AND REFER-
ENCE VALUE” on the previous page.

EC-294
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH
ON or START @l
| Mefer to “EL-POWER".
10A
mm : Detectable line for DTC (A
t e Non-detectable line for DTC
EM
LG
L
33l
COMBINATION EE
METER
(SPEEDOMETER) [32 | Pi
—- o
30]mam ® AT
(]
GIY A
— B/R PAL A&
MZG
--------- 2
- T403
- I B/ PIL BR
Gy GlY
(Ms7) (Mzg)
[ 5
F107 @ } .
G
I RS
GIY GiY B/R PL
e Iz =1 M BT
B/R vEP ECM (ECCS <o TCM VEHICLE
A GONTROL GENS  |(TRANSMISSION SPEED
= MODULE) CONTROL SENSOR
MODULE) Fao1 HA
EL
2[27]26] - [2s[24]25| | Guz? 1]2]3]4]s 6 7 T8 [oJio] @59 iJ2]s]4] o [5]e]7](Facd)
aJasfaz] ° fat[ae 29] B 11121314 [+spe 17 {18 [1afen o1 [o2]eales | Sy ={(RE - RN BEIEDEB,
[ (D
1]2]3]4] [a[fo[ilie[ 13145 7] 24] s6ea]z7 [oa]zola0[a T2 3334 35 [
ARAHEBNERERE RS SR N A RE DR B P H.s.
| 1
101{102f103] [104] 105|106 | E0 1 72 P 3]aa] [Aofi1] [sa]54]s5] e
107|108}108] [110{t11]112 O 2 Z028I27128] 140]43) [AAIASIH81S7 58 °96° Fi01
29]30]31[32[33] * [g]50]  t4vlaslez]es] vV H.S.
naf1af11s] [116]ri7[118 7 3 B @@@]
AECA98A
455
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€ €

[[_Ecm

& CONNECTOR”

|

25

[Q]

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

25]24123

[L— ]

Y

31|aniz9

SEF963U

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “QFF”.

2. Disconnect ECM harness connector
and combination meter harness con-
nector.

3. Check harness continuity between
ECM terminal and meter terminal

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

NG

OK

A 4

hd

Check the following.

® Harness connectors
®s5D,

® Harness for open or
short between ECM
and combination meter

® Harness for open or
short hbetween combi-
nation meter and TCM

If NG, repair open circuit

or short {0 ground or

short to power in harness

or connectors.

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

NG

OK

v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

4

INSPECTION END

EC-296

Y

Check the following.

® Harness connactors
@29,

#® Harmness for open or
short between combi-
nation meter and
vehicle speed sensor

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor and its circuit.

Refer to EL section.
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed . a
> (4
Mass air flow sensor Amount of intake air >
EM
Engine coolant temperature sensor Engine coolant temperature >
8 ignal L
Ignition switch tart signa >
Throttle position sensor Throttle position » E
Park/Neutral position switch Park/Neutral position fE
Air conditioner switch Air conditioner operation . AT
. . ECM »| IACV-AAC valve
Power steering oil pressure switch Power steering load signal o o
TCM (Transmission controcl module) Gear position, shifting signal >
RA
Battery Battery voltage .
Cooling fan operati B
Cooling fan ooling peration R
. o
Vehicle speed sensor Vehicle speed > o
Absolute pressure sensor Ambiant barometric pressure s ES
Intake air temperature sensor Intake air temperature . Ex
HA

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through

fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The IACV-
AAC valve repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position g
sensor detects the actual engine speed and sends a signal to the ECM. The ECM then controls the
ON/OFF time of the IACV-AAC valve so that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the engine can operate steadily. The opti- g
mum vaiue stored in the ECM is determined by taking into consideration various engine conditions, such

as during warm up, deceieration, and engine load (air conditioner and power steering).

EC-297
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Idle Air Control Valve (IACV) — Auxiliary Air

SEF040E

Control (AAC) Valve (Cont’d)
COMPONENT DESCRIPTION

IACV-AAC valve

The IACV-AAC valve is moved by ON/OFF pulses from the
ECM. The longer the ON pulse, the greater the amount of air
that will flow through the valve. The more air that fiows through
the valve, the higher the idle speed.

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

MONITOR ITEM CONDITION SPECIFICATION
Ir conqitioner swi :
IACV-AACHY ® Shift lever: “N”
® No-load 2,000 rpm -—

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
|Engine is running.j (Warm-up condition)
L Idle speed
55 SB IACV-AAC valve

|Engine is running.‘ (Warm-up condition)

’-— Engine speed is 2,000 rpm

SEF09BV

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items
Trouble Code Malfunction is detected when ... .
No (Possible Cause)
P0O505 A) The IACV-AAC valve does not operate propertly. :® Harness or connectors
0205 {The IACV-AAC valve circuit is open.)

B) The |IACV-AAC valve does not operate properly.

® |ACV-AAC valve

® Harness or conneciors
(The IACV-AAC valve circuit is shorted.)
® |ACV-AAC valve

EC-298
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Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

NOTE:

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always 4
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test. -

e Perform “Procedure for malfunction A” first. If DTC EH
cannot be confirmed, perform “Procedure for malfunc-
tion B 6

&o
22

Procedure for malfunction A
% MONITOR % NO FAL K@ 1) Turn ignition switch “ON”.
COOLANTEMP/S  30°C =/ 2) Select “DATA MONITOR” mode with CONSULT. E
3) Wait at least 2 seconds.
OR
@ 1) Turn ignition switch “ON” and wait at least 2 sec- [E
T
= onds.
2) Select “"MODE 7 with GST.
OR AT
RECORD | ré‘“@ 1) Turn ignition switch “ON” and wait at least 2 sec-
SEF002P RN Onds_

54

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. R&

Procedure for malfunction B

% MONITOR % NOFAL [] 1} Start engine and warm it up to normal operating tem-

CMPS-RPM(REF) 700rpm perature, ET

COOLAN TEMP/S 85°G 2) Turn ignition switch “OFF” and wait at least 5 sec-

INT/A TEMP SE 18°C onds.

3) Tumn ignition switch “ON” again and select “DATA [4
MONITOR” mode with CONSULT.

4) Start engine and run it for at least 1 minute at idie
speed,

RECORD ] OR

SEF327U fag\ 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 run it for at least 1 minute at
idle speed.

4) Select "MODE 7” with GST.

EC-299 459
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

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

perature.

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

3) Start engine again and run it for at least 1 minute at
idle speed.

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

5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-300 460



TROUBLE DIAGNOSIS FOR DTC P0505

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01 @

mmmm : Detectable line for DTC [
— Non-detectabie line for DTC

ER
IGNITION SWITCH LG
ON or START
Refer to "EL-POWER".
10A
—-
Ly Ly mp To EC-SW/V -
=]
| @@ r N
16 EQ To EC-EGRC1
UYLJY_UY (T2 Ly e ¢yt v/ EC-EORON
"R\T
it}
LY
[z | _—
IACV- FA
AAC VALVE
]
SB
BR
Ll—'l F24
SB
8T
5B
II 55 Il &)
50 ECM (ECCS RS
GONTROL
MODULE])
o
HA
EL
1B
ilela]a]s e
11 12]13]14]15]16]:7]18]19
I L
101[102|103| |104}105 l2ol21]22f23] &)
2]es]oelerza
107 }1o8i09] |110]111 F101
™ |-|_s_
113114ft15] [116]117 4135135157
AEC499A
461
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IACV-AAC valve /

Idle Air Control Valve (IACV)
Control (AAC) Valve (Cont’d)

DIAGNOSTIC PROCEDURE

harness connector

— Auxiliary Air

SEF104V

INSPECTION START
i h
CHECK POWER SUPPLY. NG= Check the following.
1. Stop engine. ® Hamess connectors
ke marifold collector 2. Disconnect IACV-AAC valve harness @sd,
NONNA L — SEF062R connector. ® Harness connectors
3. Turn ignition switch “ON”. 29, 22D
4, Check voltage between terminal @) ® 10A fuse
'*& ‘-, A . and ground with CONSULT or tester. ® Hamess for open or
E}J (iw ,'fﬁ Voltage: Battery voltage short between IACV-
_ AAC valve harness
) OK connector and fuse
If NG, repair harness or
connectors.
E v
® CHECK OUTPUT SIGNAL CIRCUIT. | NG | Gheck the foltowing.
= 1. Disconnect ECM harness connector. ® Harness connectors
SEF150S| | 2. Check harness continuity between E29, 22D
ECM terminal 68 and terminal (1). ® Harness for open or
= Continuity should exist. short between IACV-
DISCONNEGT biscommECT If OK, check harness for short to AAC valve and ECM
S Eﬁ}l @ Eéj] ground and short to power. If NG, repair open circuit
- e or short to ground or
ECM  |9[CONNECTOR € OK short to power in harness
55 or connectors.
¥
CHECK COMPONENT NG | Replace IACV-AAC
[Q] (IACV-AAC valve). valve.

Refer to “COMPONENT INSPECTION”
below.

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-98.

¥

INSPECTION END

A€ ®

JEIEN

[Q]

SEFQ57S

COMPONENT INSPECTION
IACV-AAC valve

Disconnect IACV-AAC valve harness connector.

¢ 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-302
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Throttle position switch
built intc throttle
pasition sensor

(@)

Closed Throttle Position Switch
COMPONENT DESCRIPTION

| A closed throttle position switch and wide open throttle position
= l!@ switch are built into the throttle position sensor unit. The wide
open throttle position switch is used only for A/T control.
When the throttle vaive is in the closed position, the closed
= @ throttle position switch sends a voltage signal to the ECM. The
= ECM only uses this signal to open or close the EVAP canister
purge volume control solenoid valve when the throttle position

sensor is malfunctioning.

SEF402Q

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

TER-
WIRE DATA
MILI\(I)AL COLOR ITEM CONDITION (DC Voltage)
'Ignition switch “ON"‘ {Warm-up condition) BATTERY VOLTAGE
27 BRAY Throttle position switch l— Accelerator pedal fully released (11 -14Y)
(Closed position) [fgnition switch “ON"
Approximately OV
Accelerator pedal depressed

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code No.

Check ltems

Malfunction is detected when .... (Possible Cause)

PO510
0203

#® Baitery voltage from the closed threttle position | ® Harmess or connectors
switch is sent to ECM with the throtile valve {The closed throttle position switch circuit is

opened. shorted.)
® Closed throttle position switch

#® Throttle position sensor

EC-303
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ﬁmcfé)\H

[Ecm_ Jolcomecton]
27

II_J"]_
B S

SEF366U

COOLAN TEMFP/S 84°C
VHCL SPEED SE 45km/h
THRTL POS SEN 2.8V

Y MONITOR  vr NOFAIL L]

| RECORD

SEF329U

r—

[ecu__[ocomecTor] . _fé)\ ,

[V]
@ O

27

SEF661R

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.

@ 1) Start engine and warm it up to normal operating tem-
' perature.
2) Check voitage between ECM terminal @) and ground
under the following conditions.
At idle: Battery voltage
At 2,000 rpm: 0 - 1V
If the check result is NG, go to "DIAGNOSTIC
PROCEDURE”, EC-306.
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT.
4) Drive the vehicle for at least 5 consecutive seconds
under the following condition.
THRTL POS SEN: More than 2.4V
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.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
throttle position switch circuit. During this check, a 1st trip DTC
might not be confirmed.
@ 1) Start engine and warm it up to normai operating tem-
perature.
2) Check the voltage between ECM terminal @ and
ground under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately OV

EC-304
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Closed Throttle Position Switch (Cont’d)

@f
mmm - Deiectabie line for DTC
IG%L‘ngsﬁ':VFI;rCH — : Non-detectable line for DTC
A
10A Refer to “EL-POWER".
EM
LY
M57,
ey
Y F107 IL@
Ly
F24
)
LY FE
| b
i_F THROTTLE
PQSITION
) SWITCH AT

wIDE [{CLOSED THROTTLE POSITICN
OPEN  |SWITCH AND WIDE OPEN
THROTTLE POSITION SWITCH)

- F2i7 =3

OFF

..—
CLGSED OFF

o
4
4
[
—&+—9-

-
e

BR/Y
BR/Y =
&) BE)
e
i - ST
® BH.’YBR}’Yﬁ
]
BR/Y RS
BR/Y g
TCM
ezl CLOarD  |TRansmMission BT
OLE ECM (ECCS CONTROL
CONTROL MODULE)
MODULE)
[:;P;Kx
g\
EL
ola]als ke 5 [7 8]0 ]10 1]2{3l4] © I5]s6|7 2T
w2 [1a] s [1e] 17 fre[re [z0 [21 |z zaea MVT g a[rol1ifvefra]+4l15]1e Fg)s aBgD. gv
= D3
IHEOIEEEEELE | 2 I S o ) ) ) R R
5151715 [f6[i7H1a[10fz0[21]22 e I ) T 2 Y i 1 I
101]102]103] [104]105]108 I
1o7[10a}100 [110]111f112 Fi01 m
i3114{11s| [118}117]118 W 5.
AEC500A
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AT

Closed throttle position
= swilch connector ‘\\

SEF419R

(T
KD &
a
SEF405Q
—
E DISCONNECT & DISCONMECT
A€ 7
[ Ecm |0ICONNECTORI| il516
27
SEF662R

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect throttle position switch 2D, 2D
harness connacter. ® Harness connectors
3. Turn ignition switch “ON”. @sD,
4. Check voltage between terminal @ ® 10A fuse
and engine ground with CONSLULT or #® Harness for open or
tester. short between throttle
Voltage: Battery voltage position switch and
fuse
OK If NG, repair hamess or
connectors.
E] L4
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF"". "| ® Harness connectors
2. Disconnect ECM harness connector. 20, @D
3. Check harness continuity between ® Harness cohnectors
ECM terminal €7} and terminal (8). :
Continuity should exist. ® Harnass for open or
If OK, check harness for short fo short between throttle
ground and short to power. position switch, ECM
oK and TCM‘ o
If NG, repair open circuit
or short to ground or
short to power in harnass
or connactors.
¥
ADJUST THROTTLE POSITION
SWITCH.
Perform BASIC INSPECTION, EC-78.
l OK
CHECK COMPONENT NG ' Replace throttle position
{Closed throttle position switch). "] switch.
Refer to “COMPONENT INSPECTION”
on next page.
L OK
NG

CHECK COMPONENT

(Threttle position sensor).

Refer to "COMPONENT INSPECTION”
on next page.

Replace throttle position

lOK

Perform “FROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIGENT”, EC-99.

.

INSPECTION END

EC-306

sensor,
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TROUBLE DIAGNOSIS FOR DTC P0510
Closed Throttle Position Switch (Cont’d)

COMPONENT INSPECTION
T g Throttle position Closed throttle position switch
TS. switch connector i ] ) @]
2 1. Start engine and warm it up to normal operating tempera- ~
ture.
2. Turn ignition switch “OFF”. B4
Q] 3. Disconnect throttle position switch harness connector.
4. Check continuity between terminals (5) and (&) while open-
N ing throttle valve manually. B
Throttle valve conditions Continuity
SEF436Q
Completely closed Yes e
Partially open or completely open No
If NG, replace throttle position switch.
To adjust it, perform “Basic Inspection”, EC-78.
e
Tl T Throttle position sensor

ocaneer | 1, Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminais @ and & RA
changes when opening throtile valve manually.

\\/‘ ARE
! Threttle valve conditions Resistance [at 25°C (77°F)] BE
Completely closed Approximately 0.5 k{}
@ Partially open 0.5-4 kO St
= Completely open Approximately 4 k{2
SEFs9eR If NG, replace throttle position sensor. -

To adjust it, perform “Basic Inspection”, EC-78.
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control
COMPONENT DESCRIPTION

These circuit lines are used to control the smooth shifting up and down of A/T during the hard acceleration/

deceleration.

Voltage signals are exchanged between ECM and TCM (Transmission control moduie).

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
|Ignition switch “ON”J
24 G/w A/T signal No. 1 JEngine is running.| 6 -8V
L Idie speed
['gnition switch “ON”|
29 | W A/T signal No. 2 |Engine is running. | 6 - 8V
Idle speed
30 G/Y A/T signal No. 3 Jlgnition switch “ON”[ oV
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... Ch?Ck ftem
(Possible Cause)
Code No.
P0800* . . ® Harness or connectors
) -
ECM receives incorrect voltage from TCM (Trans (The circuit between ECM and TCM is open or
mission control module) continuously. shorted.)

*: This DTC can be detected conly by “DATA MONITOR {(AUTO TRIG)” with CONSULT.

7 MONITOR ¢ NOFAIL [] PROCEDURE
CMPSsRPM{REF) 1500rpm NOTE:

ducting the next test.

' ECM__ 9] CONNECTOR 1} Turn ignition switch “ON”.
v 2) Start engine.
3) Check voltage between

<

®
0}

AEC558

EC-308

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-

1} Turn ignition switch “ON"".
2) Select “DATA MONITOR” mode with CONSULT.
L RECORD | 3) Start engine and race more than 1,000 rpm once,
SEFasU then let it idle for more than 40 seconds.

OVERALL FUNCTION CHECK

CONNECT
-B ) E Use this procedure to check the overall function of the A/T con-

trol. During this check, a DTC might not be confirmed.

ECM terminal @ and ground.
ECM terminai @9 and ground.
Voltage: Approximately 7V
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)

&l
= - Detectable line for DTC MJEA
— : Non-detectable line for DTC
=0
TCM | C‘
(TRANSMISSION LG
CONTROL
MODULE)
DT DT3 DT2

)
£
0]
=

-
£ I
e i)
= bl

4] - - ﬁ
o 1L F

,

g—
—
5

GfY
] 24 || |3D FI 29 .y
bt DT3 DT2  |(=Ccs conTROL ST
MODULE) &
[S]
BT
i)
gL
112|3] © 1415]16|7 |(Fos
5[ 9 [1oft#fiz[i3[14]T5]36] 5
[ ' [0
iR F A B [ BiE EE 23| 24] 26126 [ 27|28 29[ 30]31 |32 33[ 34135 i)
AAHOEEEEREE 6]37]saf3e]40]41]42fasfas]a5] 4647 as] |~ H.S.
101|102|103] |104|105 m
107]108]109] {110[111
113]114|115] |118]117 Gafas[3637] W H.S.
AECB01A
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TROUBLE DIAGNOSIS FOR DTC P0600

| A/T Control (Cont’d)
Behind glove box DIAGNOSTIC PROCEDURE

INSPECTION START

S |
& [\ r Y
) 7/ o CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.

1. Turn ignition switch "OFF”. "| ® Hamess connectors
2. Disconnect ECM harness connector ,
L b e connector and TCM hamness connector. ® Harness for open or
AEcoiaa| | 3- Check harness continuity between shoit between ECM
ECM terminal and terminal , and TCM
ECM terminal and terminal @ If NG, repair open circuit
ECM terminal and terminal @ or short to ground or
Continuity should exist. short to power in har-
omintny OK ness.
Steering—/ E] h 4
ol CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the harness for
Check harness continuity between ECM " open or short between
terminal @ and ground, ECM terminal ECM and TCM.
and ground, ECM terminal and If NG, repair open circuit
AECS84al [ ground. or short to ground or
Continuity should not exist. short to power in har-
W - = If OK, check harness for short to ness.
HS. E} || TcM 9] CONNECTOR” ground and short to power.
[Ecm_|ojconnecTor]| T T \% oK
24 29 30 v
DISCONNECT Perform “TROUBLE DIAGNOSIS FOR
[a] = ) || INTERMITTENT INCIDENT”, EC-99.
@ @E@) 4
@ INSPECTION END
SEFO96V
= DiscoNECT g7
€
|L_EcM__[o]connector]|
24, 29, 30
aliigichie
[a] ﬂ
SEF873T|
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)

COMPONENT DESCRIPTION al
The ECM consists of a microcomputer, diagnostic test mode .
selector, and connectors for signal input and output and for
power supply. The unit controls the engine. e

SECZ220B

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltem
Trouble Code Malfunction is detected when ... (Possible Cause)
No.

PO605 ® ECM calculation function is malfuncticning. =
0301 e ECM FE
4
DIAGNOSTIC TROUBLE CODE CONFIRMATION :

¥ MONITOR % NO FAIL D PROCEDURE
CMPS*RPM(REF)  700rpm NOTE: BA

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- EFR

ducting the next test.

1} Tumn ignition switch “ON”. &7
2) Select “DATA MONITOR” mode with CONSULT.
[ RECORD | 3) Start engine.
SEF190P 4) Run engine for at least 30 seconds at idle speed. .
G-’@\ 1) Turn ignition switch “ON".
2) Start engine. BT

3) Run engine for at least 30 seconds at idle speed.
4) Select “Mode 7" with GST.
- — OR A
@@ 1) Turn ignition switch “ON™.
: 2} Start engine and wait at least 30 seconds.
3) Tum ignition switch “OFF”, wait at least 5 seconds gL
and then turn “ON".
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM. Dy
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

1) Turn ignition switch “ON”.
2) Select "SELF DIAG

RESULTS” mode with CON-
SULT.
3) Touch “ERASE".
OR
Q_" 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 1l {Self-diagnostic
results) memory. Refer to
EC-50.

¥
PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

!

Is the 1st trip DTC PO605 (0301) dis- | Y85 | Replace ECM.
played again?
l No

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (For California) @

SYSTEM DESCRIPTION

— Engine speed MIA
Camshalft position sensor >
B
. . Start signal
Ignition switch »
MAP/BARO
ECM »| switch solenoid LG
- Throttfe position valve
Throttle position sensor >
- Vehicle speed
Vehicle speed sensor - FE
. AT
This system allows the absoiute pressure sensor Solenoid Conditions
to monitor either ambient barometric pressure or ——— .
intake manifold pressure. The MAP/BARO switch ® For 5 seconds after turing Ignftion switch -,
solenoid valve switches between two passages ON (Engine is not running.)
by ON-OFF pulse signals from the ECM. (One OR : ,
passage is from the intake air duct, the other is ® For 5 seconds after starting engine RA
from the intake manifold.) Either ambient baro- , OR )
metric pressure or intake manifold pressure is on 'M‘I’fe thha” 50”;;”195 after the solenoid
applied to the absolute pressure sensor. valve shuts OFF. i SE)
@ Throttle valve is shut or almost fully shut
for more than 5 seconds &
and -
® Vehicle speed is less than 100 km/h (62
MPH). RS
COMPONENT DESCRIPTION By

The MAP/BARQ switch solenoid valve switches its air flow pas-
vacuum | sage according to the voltage signal sent from the ECM. When
signal 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 vaive turns  EL
“OFF”. Then, the sensor monitors intake manifold pressure.

B3

From air duct

SEF332U

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

MONITOR ITEM CONDITION SPECIFICATION
MAP/BARO ® For 5 seconds after starting engine BARO
SWHV ® More than 5 seconds after starting engine MAP
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (For California) (Cont’d)

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (OC Voltage)
NO.
[Ignition switch "ON”|
For 5 seconds after turning ignitien switch
“ON Approximately OV
MAP/BARQO switch sole- ‘Engine is running|
59 PU noid valve |
For 5 seconds after starting engine
[Engine is running] BATTERY VOLTAGE
L More than 5 seconds after starting engine (11 -14v)
ON BOARD DIAGNOSIS LOGIC
Diagnhostic Trouble N Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
P1105 A} MAPF/BARO switch solenoid valve receives the | ® Harness or connectors
1302 volitage supplied though ECM does not supply (MAP/BARO switch sclencid valve circuit is
the voltage to the valve. open or shorted.}
& MAP/BARO swilch solenoid valve
B) There is litfle difference between MAP/BARO |® Harness or connectors
awitch sclenoid valve input voltage at ambient (MAP/BARQ switch solenoid valve circuit is
barometric pressure and voltage at intake open or shorted.)
manifold pressure. ® Hoses
(Hoses are clogged, vent, kinked, disconnected
or improper connection.}
& Absolute pressure sensor
& MAP/BARO switch solenoid valve
DIAGNOSTIC TROUBLE CODE CONFIRMATION
# MONITOR 3 NOFAL [] PROCEDURE
CMPS*RPM{REF) 700rpm Perform “Procedure for malfunction A” first. If the 1st trip
COOLAN TEMP/S 85°C DTC cannot be confirmed, perform “Procedure for malfunc-
tion 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-
RECORD ducting the next test.
SEF230U

EC-314
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (For California) (Cont’d)

Procedure for malfunction A &l

TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is more than 11V. L
) 1} Turn ignition switch “ON” and select “DATA MONI-
N TOR” mode with CONSULT. £5
2) Start engine and let it idle. =
3) Wait at least 20 seconds.
OR '
(= 1) Start engine and let it idle. =
S 2) Wait at least 20 seconds.
3) Seiect "MODE 7” with GST.
OR
aoy 1) Start engine and let it idle.
~2) Wait at least 20 seconds. FE
3) Tum ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
4) Perform “Diagnostic Test Mode H (Self-diagnostic g
results)” with ECM. o

=
[¥at)

Procedure for malfunction B

# MONITOR 3 NOFAL L] @ 1) Start engine and warm it up to normal operating tem-
CMPSsRPM(REF) 812rpm perature. B
COOLAN TEMP/S 85°C 2) Turn ignition switch “OFF” and wait at least 5 sec-
TANK F/TMP SE 29°C onds.

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

4) Make sure that “TANK/F/TEMP SE” is more than 0°C
(32°F). Sil

| RECORD 5) Start engine and let it idle for at least 10 seconds.

SEF195V OR

@@\ 1) Start engine and warm it up to normal operating tem-
= perature.
2} Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Turn ignition switch “ON”.
4) Check that voltage between ECM terminal and ;
ground is less than 4.2V. )
5) Start engine and let it idle for at least 10 seconds.

6) Select "MODE 77 with GST. Bl
OR i
@@ 1) Start engine and warm it up to normai operating tem-
b perature. IBX
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.
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (For California) (Cont’d)

- EC-SW/V-01

IGNITION SWITCH
ONor START

m : Detactable line for DTC

Refer to “EL-POWER". m— : Non-detectable line for DTC

10A

LY
i
LY
Fod
LAY

LY

T2l marmaro

SWITCH
SOLENDID
VALVE

L

PIU
PU
=
p‘u
PU

ECM (ECCS
SOL CONTROL
MODULE)

F101

5
16 J17]18[10 0 [o1 a2 [oafee| Ty

=
@
=
=

101]102103| [104{105
107|108[109] |110]111
113114115 |116)117

AEC503A
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TROUBLE DIAGNOSIS FOR DTC P1105

———. MAP/BARO switch
solenoid valve — T

SEF968L

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (For California) (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.
Procedure A

INSPECTION START

""5

® o

SEF0855

B

[__Ecu__[o[comecror]
5%

[&]

3 € €

SEFg74T

y
CHECK POWER SUPPLY. NG| check the following.
1. Turn ignition switch “"OFF”. ® Harness connectors
2. Disconnect MAR/BARQO switch sole- , G2D
noid valve harness connector. ® Harness connectors FE
3. Turn ignition switch “ON". @s?,
4. Check voltage between terminal @ ® 10A fuse
and engine ground with CONSULT or ® Harness for open or AT
tester. short between MAP/
Voltage: Battery voitage BARO swiich solenoid
valve and fuse =
OK If NG, repair hamness or P
connectors.
B RA
CHECK QUTPUT SIGNAL CIRCUIT. NG_; Check the following.
1. Turn ignition switch “OFF”, ® Harness connectors .
2. Disconnect ECM harness connector. . 2D BA
3. Check harness continuity between ® Hamess for open or
ECM terminal €9 and terminal (1) short between MAP/
with CONSULT or tester. BARQ swiich solenoid ar
Continuity should exist, valve and ECM
If OK, check harness for short to If NG, repair harness or
ground and short to power. connectors. S
)
OK
A
CHECK COMPONENT NG | Replace MAP/BARO BT
(MAP/BARO switch solenoid valve). switch solenoid valve.
Refer to “COMPONENT INSPECTION”
on next page. 5
OK
h
Perform “TROUBLE DIAGNOSIS FOR EL
INTERMITTENT INCIDENT”, EC-92.
i 103
INSPECTION END
477
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TROUBLE DIAGNOSIS FOR DTC P1105

WacTveTesTEH [
MAP/BARC swiv  MAP
—==zzz=z==== MONITOR =====z====:
CMPS-RPM(REF) 700rpm
MAP/BARQ SW/V MAP
ABSCL PRES/SE 1.3v
BARO |
SEF500R
MacTvetesTl [
MAP/BARO SW/V  Baro
—ooooz===r MONITOR mzez=zzz=c
CMPS«RPM(REF) 700rpm
MAP/BARQ SW/V BARO
ABSOL PRES/SE 4.3V
BARO MAP
SEF488R
Absoclute
From
air duct"pressure vacuum
9 gauge
Three-way —.1
connector
LEL
-p
(Cim Intake
manifold
?}ﬁ vacuum
¢ SEFB76T)

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (For California) (Cont’d)

Procedure B

INSPECTION START

SEF109L

1. Turn ignition switch “OFF”.
2. Check hose for clogging, cracks, dis-
connection or improper connection.

v
CHECK VACUUM SOURCE AND CIR- | 2K | CHECK COMPONENT
CUIT TO MAP/BARO SWITCH SOLE- "| (Absolute pressure sen-
NOID VALVE. sor).
1. Start engine and warm it up to nor- 1. Check for disconnection
mal operating temperature. of vacuum hose con-
2. Turn ignition switch “OFF”. nected to the sensor.
3. Connect MAP/BARQ switch solenoid 2. Check sensor harness
valve and absolute pressure sensor connector for water.
with a rubber tube that has vacuum Water should not
gauge. exist.
‘ 4. Turn ignition switch “ON". Refer to “COMPONENT
5. Select "MAP/BARO SW/V” in INSPECTION” of
“ACTIVE TEST” mode with “TROUBLE DIAGNQSIS
CONSULT. FCR DTC P0O105”,
6. Start engine and let it idle. EC-120.
7. Touch “MAP” and “BARO”
alternately and check for OK NG
vacuum.
A4
MAP/BARO SW/S Vacuum Repalr or
replace
BARO Vacuum sﬁould not absolute
exist. pressure
MAP Vacuum should exist. sensor or
harness
OR connector.
@ 4. Turn ignition switch “ON"".
' 5. Start engine and check for
vacuum,
For 5 seconds after starting A
engine: Go o "TRCUBLE DIAG-
Vacuum should not exist. NOSIS FOR INTERMIT-
More than 5 seconds after TENT INCIDENT”,
starting engine: EC-99.
Vacuum should exist.
NG
B v
CHECK HOSE. NG> Clean, repair or recon-

nect the hose.
If NG, check vacuum port
for clogging.

OK

(Go to next page.)

EC-318

OK

A4

CHECK INTAKE SYSTEM.
Check the intake system
for air leaks.
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TROUBLE DIAGNOSIS FOR DTC P1105

A€ &
iz
’ !
D &4 1
l_ SEF065S

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BARO) Switch Solenoid

Valve (For California) (Cont’d)

. DISCONNECT ~ . DISCONNECT

ECM |O| CONNECTOR]|

59

[Q]

SEFB74T

CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. "| ® Hamess connectors
2. Disconnect MAF/BARQ switch sole- 29, 22D
noid valve harness connector. #® Hamess connectors
3. Turn ignition switch “ON". ,
4. Check voltage between terminal (2) ® 10A fuse
and engine ground with CONSULT or ® Harness for open or
tester. short between MAP/
Voltage: Battery voltage BARO switch solenoid
valve and fuse
OK If NG, repair harness or
connectors.
E b 4
CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following.
1. Tum ignition switch “OFF”. ® Harness connectors
2. Disconnect ECM hamess connector. , F2D
3. Check harness continuity between ® Hamess for open of
ECM terminal 9 and terminal (1) short between MAP/
with CONSULT or tester. BARQO swiltch solenoid
Continuity should exist. valve and ECM
tif OK, check harness for short to If NG, repair harness or
ground and short to power. connectors.
J OK
A
NG

CHECK COMPONENT

{(MAP/BARO switch solenoid valve).
Refer to “COMPONENT INSPECTION”
oh next page.

OK
h

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

hd

INSPECTION END

EC-319

Replace MAP/BARO
switch solenoid valve.

LA

Sl
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TROUBLE DIAGNOSIS FOR DTC P1105

mactveTEsTH [

MAP/BARO swiv - MAP
z=———===== MONITOR zzzz=z====:
CMPS«RPM{REF) 700rpm
MAP/BARQ SW/V MAP
ABSOL PRES/SE 1.3V

[ BARO |HNIVEN

SEF500R

HmacTveTEsTR [

MAP/BARO Sw/v  Baro
mz===zz==z MONITOR ==zzoozzeses
CMPS*RPM(REF) 700rpm
MAP/BARO SW/V BARO
ABSOL PRES/SE 4.3V

SEF498R

SEF363U

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (For California) (Cont’d)

COMPONENT INSPECTION

MAP/BARO switch solenoid vaive

1.
perature.

2. Perform

3. Check the following.

Start engine and warm it up to normal operating tem-

“MAP/BARC SW/NV” in “ACTIVE TEST”
mode with CONSULT.

¢ Condition: At idle under no-load

e CONSULT display

MAP/BARQ ABSOL PRES/SE (Voltage)

BARQ More than 2.6V

MAP Less than the voltage at BARO

e Time for voltage to change
MAP/BARQ SW/V Required time to switch
BARO to MAP
lLess than 1 second
MAP to BARO

4. If NG, check solenoid valve as shown below.
OR

1. 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 sup-
ply between terminals Yas No
@) and @
No supply No Yes

3. If NG or operation takes more than 1 second, replace

solenoid valve.

EC-320
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TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control

ON BOARD DIAGNOSIS LOGIC
% The closed loop control has the one trip detection logic.

Diagnostic Check ltems :
Trouble Malfunction is detected when ... ; [l
Code No. (Possible Cause)
P1148 ® The closed loop control function does not operate | ® The front heated oxygen sensor circuit is open or EM
0307 even when vehicle is driving in the specified condi- shorted. =
tion. ® Front heated oxygen sensor
® Front heated oxygen sensor heater 16
FiE
AT
DIAGNOSTIC TROUBLE CODE CONFIRMATION i
% MONITOR ¥ NOFAL L] PROCEDURE
GMPS*RPM{REF) 2000rpm CAUTION: =y
SO AT Always drive vehicle at a safe speed.
B/FUEL SCHDL 2.7ms NOTE: -
It “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- o0
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con- &7
ducting the next test. =
| RECORD serossu| TESTING CONDITION:
e Never raise engine speed above 4,200 rpm during the g
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE”. If the engine speed limit is exceeded, retry :
the procedure from step 1). BT
e 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- [l
perature.
2) Select "DATA MONITOR” mode with CONSULT. ]
3) Hold engine speed at 2,000 rpm. EL
4) While holding engine speed at 2,000 rpm, check the
following. )
e “FR 02 SENSOR” voltage should go above 0.61V at DX
least once.
OR
e “FR 02 SENSOR” voltage should go below 0.23V at
least once.
if the check result is NG, perform “DIAGNOSIS
PROCEDURE”, EC-171.
If the check result is OK, perform the following step.
5) Let engine idle at least 3 minutes.
6) Maintain the following condition at least 50 consecu-
tive seconds.
481
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TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control (Cont’d)
B/FUEL SCHDL: 1.5 ms or more
CMPS-RPM (REF): 1,700 - 4,200 rpm
Selector lever: Suitable position
VHCL SPEED SE: More than 70 km/h (43 MPH)
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
loop control. During this check, a st 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 @s (sen-
sor signal) and @ (engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e The voitage should go above 0.61V at least once.
OR
o The voltage should go below 0.23V at least once.

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR DTC P0133, EC-171.
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal
COMPONENT DESCRIPTION &l
{E|

Ignition coil & power transistior
The ignition signal from the ECM is sent to the power transis-

ignition coil

tor. The power transistor switches on and off the ignition coil WA
primary circuit. As the primary circuit is turned on and off, the

proper high voltage is induced in the coil secondary circuit. =

- SR

.G

Power
transistor
FiE
AT
SEC225B
FA
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... Ch?ck ltems R4,
{Possible Cause)
Code No.
P1320 ® The ignition signal in the primary circuit is not sent | ® Harness or connectors ER
0201 to ECM during engine cranking or running. (The ignition primary circuit is open or shorted.)
® Power fransistor unit.
® Resistor &y
® Camshalt position sensor
® Camshalt position sensor circuit
RS

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

TER-
WIRE DATA
Mrl\fl\(f)AL COLOR ITEM CONDITION (DC Voltage) »
. i
04 -086V
My T T
[Engine is running.| (Warm-up condition)
ldle speed SRR AT I ARIY B 1
ruma SRS
1 L fgnition signal SEFB88Y
1.1-1.3v
] I
|Engine is running. 2 mqmmm/hmmw
p P uUEVRELUBRULUL
|— Engine speed is 2,000 rpm I N
T
20ms:
SEFg8al
483
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

TER-
WIRE DATA
MI\IJI\é)éL COLOR ITEM CONDITION (DC Voltage)
(Engine is running.| (Wam-up condition)
Idle speed
2 |w Ignition check SELSIOU
|Engine is running.
I— Engine speed is 2,000 rpm.
SEFOHU
0 DIAGNOSTIC TROUBLE CODE CONFIRMATION
W MONITOR 3 NO FALL PROCEDURE
CMPS'RPM(REF)  700rpm NOTE:
e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.
e If both DTC P0340 (0101) and P1320 (0201) are
displayed, perform TROUBLE DIAGNOSIS FOR DTC
RECORD | P0340 first. Refer to EC-243.
SEF190P

/@ 1) Turn ignition switch “ON”.
\E 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine. (If engine does not run, turn ignition
switch to “START” for at least 5 seconds.)
OR
a=y 1) Turn ignition switch “ON”.
2) Start engine. (If engine does not run, turn ignition
switch to “START"” for at least 5 seconds.)
3) Select MODE 7 with GST.
OR
/oy 1) Turn ignition switch “ON”.
2) Start engine. (If engine does not run, turmn ignition
switch to “START” for at least 5 seconds.)
3) Turn ignition switch “OFF” and wait at least 5
seconds, then turn “ON”.
4) Perform “Diagnostic Test Mode 11" (Self-diagnostic
results) with ECM.

EC-324
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Ignition Signal (Cont’d)

BATTERY EC-IGN/SG-01
Gl
30A
,
W/PU WA
Refer to “EL-POWER".
’—rl:_l—' sterto © s - Detectable line fc_:r DTC
IGNITION = : Non-detectable line for DTC —_
OFF 57 |swiTcH B
ACC\.-—ﬁN GD)
L] LG
BA
BRE 3}[ BR
I.—B.[g - |__ BR ®
[ ]
5 CONDENSER BR EE
T 1GE® il
~IDISTRIBUTOR IGNITION POWER
COIL TN LEﬁNS{STOR AT
(@D Qly
L2 | T T N [ I =i
G G L B/R
~ g
G
=l
T | RESISTOR =R
z y
L =
i 8T
sonei ® e A
.
1 ¢Z _.-.—B/HBfR- “BﬁHIeIB
= = = = = = = il an
W L BT
il ]
ECM (ECCS B
IGNCK IGN CONT(ROL Elﬁ B
MODULE) = = HA
F219) (a9
] EL
KB ATEINGS
6l214] B 1516/ Gy E B
— D
- TT2](E18) @ (G
@ [E® HW® s
I 1
101]102[103] }104{105] 108
10710efs09] {110fr11]112 ou]25]26]27]20]
TEE KX X R 3T ERE KR
AECSE04A
485
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Distributer
" cover &

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK COMPONENTS
(Ignition coil, power transistor).
Refer to “"COMPONENT INSPECTION”

]
/\ Tumn ignition switch “OFF”, and restart Les" ®
i\ - engine.
Resistor Power transistor || I8 engine running?
harness
connector No
Ignition coil narness v
connestor SEFPR | CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. | ® Hamess connectors
- @‘iw . ﬁ 2. Disconnect ignition coil hamess con- EsD,
T.8. Eé} o nector. ® Harness for open or
3. Turn ignition switch “ON". short between ignition
4. Check voltage between terminal coil and ignition switch
@and ground with CONSULT or If NG, repair harness or
tester. connectors.
Voltage: Battery voliage
=] en OK
SEF082T = v
CHECK GROUND CIRCUIT. NG | Gheck the following.
B] - ey 1. Turn ignition switch “OFF”. | ® Harness connectors
TS. Eéj] ﬁ@ 2. Disconnect power transistor harness 20, 2D
connector. ® Harness for open or
3. Check harness continuity between short between power
Cfé) 3 power transistor terminal @ and transistor and ground
engine ground, power transistor ter- ® Harness for open or
I minal (3) and ignition coil terminal short between power
@ @ q @. transistor and ignition
L 1 Continuity should exist. coil
) if OK, check harness for short to If NG, repair harness or
SEF0GSR ground and short to power. connectors.
DISCONNECT E DISCONNECT OK
€ QHAEe )
e Tol comecron] _ CHECK INPUT SIGNAL CIRCUIT. NG ' Repair hamess or con-
1 1. Disconnect ECM harness connector. | nectors.
1
2. Check harness continuity between
ECM terminal (1)and power transis-
tor terminal @
@ Continuity should exist,
_ if OK, check hamess for short to
SEFGEIR ground and short to power.
OK
¥ :
NG

.| Replace malfunctioning
| component(s).

on next page.
i OK
®

{Go to next page.)

EC-326
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

®
% DISCOMNECT e CRSCONHECT
HE @ CAES
Ignition coil Resistor E] @0
connactor cofpector CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-

&I@ 1. Stop engine. "| nectors. -
2. Disconnect ignition coil harmess con- :

nectaor.
3. Strip tape covering resistor and con- Bl
@ denser. f
SEFO83T 4, D_lsconnect resistor hamess connector.
5. Disconnect ECM harness connector. LG
SR

6. Check harness continuity between

DISCONNECT DISCOUNECT L . . f
. “ . ignition coil terminal (2) and resistor
1.8 terminal @, resistor terminal @ and

He3|stor X
[ _Ecm ]o| CONNECTOR]|  connestor ECM terminal (2). -
2 Continuity should exist.
u If OK, check harness for short to EE

grountd and short to power.

l OK
(@] Ar

CHECK COMPONENTS NG | Replace resistor.
sEFo71R; | (Resistar). "
Refer to “COMPONENT INSPECTION” =0y
an next page.
J OK BA&
X
Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99. BE
INSPECTION END 8T
FS

COMPONENT INSPECTION

Ignition coil a7
1. Disconnect ignition coil harness connector. -
2. Check resistance as shown in the figure.

/-Ignition coil

Terminal Resistance [at 20°C (68°F)] [FA
@ - @ (Primary cail) Approximately 10}
(1) - ®) (Secondary coil) Approximately 10.0 k(} EL

If NG, replace ignition coil.

SEF732¢
. D3
Power transistor
1. Disconnect camshaft position sensor & power transistor
harness connector and ignition coil harness connector.
2. Check power transistor resistance between terminals (2)and
@.
Terminals Resistance Resuit
Except 0} OK
(2)and (3 P
00 NG
SEF072R If NG, replace power transistor.
487
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TROUBLE DIAGNOSIS FOR DTC P1320

Distributor

[@]

el Gt

SEFO073R

Ignition Signal (Cont’d)
Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals.
Resistance: Approximately 2.2 k() [at 25°C (77°F)]
If NG, replace resistor.

EC-328
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG)

Care— 5
f’ COMPONENT DESCRIPTION o
HHZT/ The crankshaft position sensor (OBD) is located on the trans-
[‘ ‘l] mission housing facing the gear teeth (cogs) of the flywheel or gz
7 ==] drive plate. it detects the fluctuation of the engine revolution.
/ Coil The sensor consists of a permanent magnet, core and coil.
~ Permanent magnet When the engine is running, the high and low parts of the teeth [

cause the gap with the sensor to change.

seFgseN|  The changing gap causes the magnetic field near the sensor to
change. LG
Due to the changing magnetic field, the voltage from the sen-

sor changes.
The ECM receives the voltage signal and detects the fluctuation

of the engine revolution.
This sensor is not directly used to control the engine system.
It is used only for the on board diagnosis. FE

3
~ ) AT
mposﬁion sensor {OBD)
SEF063R
A

iat!

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

=
T

E

TER-
WIRE DATA
MINAL ITEM
NO COLOR CONDITION (DC Voltage)
‘Engine is running.l {(Warm-up condition})
50 B/Y Sensors’ ground Approximately OV
Idle speed gT

Approximately OV

(V) 7 7 — BS

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

Idle speed )
Crankshaft position sen- SEF843U [,
53 LG
sor (OBD) Approximately OV
(V) —
4| - E
[Engine is running. 2r
o} -
L Engine speed is 2,000 rpm (D3¢
“ SEF64aU
4389

EC-329



TROUBLE DIAGNOSIS FOR DTC P1336

ON BOARD DIAGNOSIS LOGIC

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

Diagnostic Check ltems
Trouble Code Malfunction is detected when .... .
(Possible Cause)
No.
P13386 ® A chipping of the flywheel or drive plate gear tocth |® Harness or connectors
0905 (cog) is detected by the ECM. ® Crankshaft position sensor (OBD)
@ Drive plate

CMPS-RPM(REF} 700rpm

W MONITCR Yr NO FAIL L__|

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 niext test.
1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 2 minutes at idle
speed. :
OR
Ggr_;‘ 1} Start engine and run it for at least 2 minutes at idie
1/
speed.
2) Select “MODE 7" with GST.
OR
@ 1) Start engine and run it for at least 2 minutes at idle
- speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn "ON”.
3) Perform “Diagnostic Test Mode 1I” {Self-diagnostic
results) with ECM.

EC-330
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
{(COQG) (Cont’d)

EC-CKPS-01 &
CRANKSHAFT
POSITION W&
SENSOR (OBD)
|—1_] 5 I s - Detectable line for DTC
L._] L.—I — : Non-detectable iing for CTC EM
L Y
=t e L
1 1
1 |
1 1 L@
| 1
1 i
k-7 """z _..—.—-—.‘
. . 4
----------- --------- 1
Lol -2 (] Bl
LG B/Y FE
=g TIIITIII R @
| i
[ ! &
N b T
| 1
L= aouiubieinttuleh: —¥ T
=)
LG @ B/Y PA
DL N :
] ,,
LG BIY [ET2S
r= oI IR @ ——
' o= — ER
i ﬁ gj E"j
i ]
| | L}
(5 et ¥ TY-GE (G P E
& 57
LG By BIY '
I—l—| I—l—I B/R |—l—|
[53] {501 | [35]
” ECM (ECGCS -B TCM e
RGO/ GND-A CONTROL ? _I SGE,\'}'DS (TRANSMISSION RS
MODULE) . B CONTROL
Flot i e MODULE)
= = G0d) o
ED (@D ET
A
EL
]
112 g [G) N AN B BRG] oA
GY 4]5]617]8] w g [o ol fiz[ia{4]15]16] & Gy
515}
1[2[3]4 ] [S]o[ 1] 2]ia]14] 15 P2 B e ) e R 2]
HEHABIEEEEERE o ] S R ) ) A P I e
I 1
101[102}103] |104]105] 108 | X B R B
24[2s26]2712] [
1o7ho8i0a] [1iof111[+12 O =
1gf1iafs] [11eft7]18 WashelEr

AECA92A
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Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

:

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

(Go to next page.)

EC-332

SCIrews.
Crankshaft
posmon sensor (OBD SEFOB3R !
CHECK INPUT SIGNAL CIRCUIT. NG, Check the following.
1. Disconnect crankshaft position sensor ® Harness connectors
DIECUnES! OISDONKES (OBD) and ECM harness connectors. , 4
. E@] 2. Check continuity between ECM terminal ® Harness connectors
- and terminal ,
Continuity should exist. ® Harness for open or
[[__Ecm__Je[connEcTon]| If OK, chack harness for short o short between ECM
@ 53 ground and shoit to power. and crankshaft position
sensor (OBD)

OK If NG, repair open circuit
or short to ground or
short to power in harness
or connectors.

AECT40 B J’
= F— CHECK GROUND CIRCUIT. NG.; Chack the following.
(‘ 3 1. Reconnect ECM harness connectors. ® Hamess connectors
1.5, 5} 2. Check harness continuity between
terminal and engine ground. L Harness connectors
(fzj Continuity should exist.
If OK, check harness for short to * Harness connectors
- ground and short to power.
® Harness for open or
OK short between crank-
shaft position sensor
{OBD) and ECM
= ¥ ® Harness for open or
AECﬂ Loosen and retighten the fixing bolt of zﬂgg bs;‘;\tﬁinsgr?;:r-
the crankshaft position sensor (OBD). P
Then retest (OED) and TCM
’ If NG, repair open circuit
OiSCoRNECT . : . or short to ground or
by Ej] @ﬁ@ Trouble is not fixed. short to power in harness
1. or connectors.
(1]2]3) v
CHECK SHIELD CIRCUIT. NG, Check the following.
1. Disconnect harness connector . ® Hamess connactors
2. Check continuity between harness con- ,
|—Q__| nector terminal (1) and ground. ® Harness connectors
. Continuity should exist. )
A If OK, check harness for short to #® Harness for open or
N SEFD96S ground and short to power. Then recon- shott between connec-
nect harness connector : tors and
® Harness for open or
OK short between connec-
tors and
® Harness for open or
short between connec-
fors and graund
It NG, repair open circuit or
short to ground or short fo
power in harness or con-
nectors.
L 4




TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

Cf a

CHECK COMPONENT NG Replace crankshaft posi-

Y

[Crankshaft position sensor (OBD)]. tion sensor (OBD). .
Refer to “COMPONENT INSPECTION” (I
below.

o &0

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

LG

Trouble is not fixed.

h 4

Visually check for chipping flywheet or NG_ Replace the flywheel or
drive plate gear tooth (cog). drive plate.
CK
Y FE
INSPECTION END
AT
=
COMPONENT INSPECTION o
Crankshaft position sensor (OBD) -
1. Disconnect crankshaft position sensor (OBD) harness con- e
nector.
2. Loosen the fixing bolt of the sensor. &R
@ 3. Remove the sensor.
4. Visually check the sensor for chipping.
ST

SEF960N

5. Check resistance as shown in the figure.
@ﬁ: Resistance: Approximately 432 - 528()
&\ [at 25°C (77°F)] BT
\ If NG, replace crankshaft position sensor (OBD}).
,"'JA

—

- -t

SEF151P
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To EGR

valve
Vacuum ’
sighal )

To intake
air flow

SEF318U

EGRC-Solenoid Valve

COMPONENT DESCRIPTION

The EGRC-solenoid valve* responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the
solenoid valve is energized. The vacuum signal passes through
the solenoid valve. The signal then reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the throttie body to the EGR vaive.
*. EGR valve and EVAF canister purge control solenoid valve
(except for California)

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

MONITOR ITEM

CONDITION

SPECIFICATION

EGRC SOV

¢ Engine: After warming up

& Air conditioner switch: OFF

® Properly raise drive wheels off
the ground

® Place A/T selector lever in “D”
positicn

® No-load

idle [Vehicle speed is below 12
km/h (7 MPH)]

OFF

2,000 rpm [Vehicle speed is over
12 knv/h (7 MPH)]

ON

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MIN
INAL COLOR ITEM CONDITION (DC Voltage)
NO.
|Engine is running.] {Warm-up condition)
EGRC-solenoid valve Properly raise drive wheels off the ground
{for California) Set A/T selectc_w lever in “D” pos:ition 0.8 - 0.9V
s |y EGR valve & EVAP can- .Englne speed is 2,000 rpm [Vehicle speed
ister purge control sole- is over 12 kmvh (7 MPH)]
noid valve {except for [Engine is running.| (Warm-up condition)
California) BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 - 14V)
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Gode Maifunction is detected when .... Ch?Ck ltems
No (Possible Cause)
P1400 ® The improper voltage signal is sent to ECM ® Harness or connectors
1005 through EGRC-solenoid valve. {The EGRC-solenoid valve circuit is open or
shorted.)
& EGRC-solenoid valve*

*. EGR valve & EVAP canister purge control solenoid valve {except for California)

EC-334
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=
\ \/T\ “. ’
EGR valve and IE\.’JL'\F’\Ik

canister purge

control solenoid valve

~

SEF408R

¢ MONITOR
COOLAN TEMP/S

¥r NO FAIL

30°C

RECORD

SEF002P

EGRC-Solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Always perform the test at a temperature of -10°C (14°F) or
higher.
1) Turn ignition switch “ON”.

= 2} Select “DATA MONITOR” mode with CONSULT and

wait at least 5 seconds.

OR
/@y 1) Turn ignition switch “ON” and wait at least 5 sec-
® onds.
2) Select "“MODE 7” with GST.
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 ll (Self-diagnostic results)” with ECM.

EC-335

A

B

29

@8
2dl

&2
=i
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TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve {Cont’d)
EC-EGRC/V-01

IGNITION SWITCH

ON or START
Retfer to “EL-POWER”, .
Ml : Detectable fine for DTG
10A —  Non-detectable line for DTG
[2] -I @: Excepl for California
Uy {GAY : For Calitornia
ﬁl_—:gj
o
LY F223
EGRC-
SQOLENOID
VALVE
LiY
= —-
@ = /R m— () =Ch /R E OO 1:|IIGV Oﬂ
| ]
LY GY
Y e win 2] 00 o =
o LY
EC-AACH EGR VALVE & EVAF
CANISTER PURGE
CONTROL SOLENCID oY
VALVE I-J—l
.F216 l103|
ECR ECM (ECCS
CONTROL
MODULE)
F101
1 AHDH === N REN
i E IR B B E 5 S E E R
I ]
1o |102]r03] 102|108 108 [20]z:]22]23] % )
24]z2s]26[27]8] {2 I
107|108]109] 110111112 — F10d hs
113[+14{115] |116)117]118 Bafas[36 7] w =

AEC5G5A
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TROUBLE

DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

EC-337

INSPECTION START |
l NG
CHECK POWER SUPPLY. p! Check the following. .
1. Turn ignition switch “OFF”. ® Harness connectors A
2. Disconnect EGRC-solenoid valve har- ,
ness connector. ® Harness conneclors
3. Turn ignition switch “ON". . —
cenister purge 4, Check voliage between terminal @ ® 10A fuse EN
control solencid valve and ground with CONSULT or tester. ® Harness for apen or
SEF408R Voltage: Battery voltage short between EGRC-
solenoid valve and fuse 1C
oK i NG, repair harness or ©
connectors.
A€ B : N
=1 - CHECK OUTPUT SIGNAL CIRCUIT. »| Check the following.
it 1. Tum ignition switch “OFF”. ® Harness connectors
2. Disconnect ECM harness connector. ,
3. Check harness continuity between ECM ® Harness for open or =&
terminial and terminal (5 short between EGRG-
Continuity should exist. solenoid valve and ECM
If OK, check harness for short to If NG, repair open circuit or
@ 1 ground and short to power. short to ground or short to AT
= power in harness or ¢on-
OK nectors.
SEFDBE55
L4 NG Fé&
[= CHECK COMPONENT .| Replace EGRC-solenoid
PISCONNEET — (EGRC-solenoid vatve). valve.
ki) Refer to “COMPONENT INSPECTION” i
TS. HS. EED] below. [Bf)
1 [_Ecm__|o[connecTor] lOK
i Parform "TROUBLE DIAGNOSIS FOR 2R
INTERMITTENT INCIDENT”, EC-99.
[a] ' 5T
INSPECTION END
SEF064S
RS
COMPONENT INSPECTION
EGRC-solenoid valve -
Check air passage continuity. -
Air passage Air passage B
Condition continuity continuity
BATTERY between (&) and between (&) and (©
12V direct current sup- EL
ply between terminals Yes No
Aecotsl (1D and (2
D3
No supply No Yes Iox
If NG or operation takes more than 1 second, replace solenoid
valve.
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TROUBLE DIAGNOSIS FOR DTC P1401

-

Sensor element

%%3

Tightening nut

100}

Resistance kG

10

q |

EGR Temperature Sensor

COMPONENT DESCRIPTION

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passage way changes.
The EGR temperature sensor is a thermistor that modifies a

Gasket
Connector voltage signal sent from the ECM. This modified signal then
returns to the ECM as an input signal. As the temperature
increases, EGR temperature sensor resistance decreases. This
sensor is not used to control the engine system.
SEFS99K] 1t is used only for the on board diagnosis.
<Reference data>
10,000 EGR temperaiure Voltage” Resistance
°C {°F) v MO
0 (32) 4.81 75-9.2
50 (122) 2.82 0.57 - 0.70
1000 100 (212) 0.8 0.07-0.10

0 50
(32)  (122)

Temperature °C (°F)

! 1
100 150 200
(212)  (302)  (392)

SEF103V

ON BOARD DIAGNOSIS LOGIC

*: These data are reference values and are measured between ECM terminal
(EGR temperature sensor) and ECM terminal (ECCS ground).
When EGR system is operating.

Voltage: 0 - 1.5V

Diagnostic Trouble

Malfunction is detected when ....

Check ltems

Code No. {Possible Cause)
P1401 A) An excessively low voltage from the EGR ® Hammess or connectors
0305 temperature sensor is sent to ECM even {The EGR temperature sensor circuit is shorted.)}

when engine coclant 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-solenocid vatve”

® Harness or connectors
(The EGR temperature sensor circuit is open.)

® EGR temperature sensor
® Malfunction of EGR function, EGRC-BPT valve or

EGRC-solenoid valve*

*. EGR valve & EVAP canister purge contral solenoid valve (except for California)

EC-338
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TROUBLE DIAGNOSIS FOR DTC P1401

» MONITOR

CMPSsRPM(REF)
COOLAN TEMP/S

* NoFaL L]

700rpm
20°C

SEF335U

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:
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) 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.
OR
1} Turn ignition switch “ON"".
2) Select “MODE 17 with GST.
3) Verify that engine coolant temperature is tess 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.
OR
@gy\ 1) Turn ignition switch “ON".
e 2) Verify that voltage between ECM terminal &) (engine
coolant temperature) and ground is more 1.5V.
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 (Self-diagnostic results)” with ECM.

‘ﬁm o
Sl

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 the test at a temperature of -10°C (14°F) or
higher.

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

= perature.
2) Run engine at idle for at least 2 minutes.

3) Confirm that EGR valve is not lifting.
If the check result is NG, go to “TROUBLE DIAG-

NOSES FOR DTC P0400, P0402 and P1402". (See
pages EC-249, 257 and 344.)

EC-339

M

El
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TROUBLE DIAGNOSIS FOR DTC P1401

Lift up the
EGR valve
by hand.
SEF360Q
+ MONITOR * NO FAIL D
CMPS=RPM(REF) 1500rpm
COOLAN TEMP/S 85°C
VHCL SPEED SEN Okm/h
THRTL POS SEN 1.68vV
B/FUEL SCHDL 1.0msec
SEF336U
Lift up the
EGR valve
by hand.

SEF360Q

AE QDA

—

H.
™ ecm

[Of GONNECTOR|

62

D ©

SEF391RA

EGR Temperature Sensor (Cont’d)

4)
5)

6)

7)
8)

9)

Select “DATA MONITOR” mode with CONSULT.
Read “EGR TEMP SEN” at about 1,500 rpm while
holding the EGR valve in full open position by hand.
Voltage should decrease to less than 1.0V.

If the check result is NG, go to "DIAGNOSTIC
PROCEDURE”, EC-342.

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 throttie position and note it.

Start engine.

10) Maintain the following conditions for at least 5 con-

secutive seconds.

CMPS-RPM (REF): 1,400 - 2,000 rpm

VHCL SPEED SE: 10 km/h (6 MPH) or more

B/FUEL SCHDL: 2.75 - 4.0 ms

THRTL POS SEN: X - (X + 0.46) V
X = Voltage value measured at
step 7)

Selector lever: Suitable position

OR

OVERALL FUNCTION CHECK

Use this procedure o check the overall function of the EGR
temperature sensor. During this check, a 1st trip DTC might not
be confirmed.

Procedure for malfunction B

® "
2)
3)

4)

5)

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

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and
P0402 (See pages EC-249 and 257).

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, P0402 and P1400 (See pages
EC-249, 257 and 334).

EC-340
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

Gl
mm : Detectable line for DTC M,«ﬁ'\
Ul o
e Norn-datectable line for DTE
&
LE
EGR
EMND TEMPERATURE
N SENSOR
2
] a
wiPU w/s
B (F219) =E
Ry _; e
(F24)
wW/PU
4T
-
. [:J{A“a
BAY R4,
- FTU
ER
@\J_'
WU B/Y BY o |
[62] 5571 =1
EGRTS GNDA  |ECMI(ECCS SENS  |TEM N
CONTRCL GND (TRANSMISSION el
MODULE) CONTROL :
MODULE)
ST
HE,
L
Foo 14213] © 14151617 I(Fo8 ong
oy HEEIBIEDERN o
(33
AR R E ERE 23] 24| 2576 |27 28] 20T s0]31 |32 234 a5 rs)
5161718 [e[7)18[Tel20)21[ 22 3 K 5 2 0 ) 22 ) T R P 5 £ H.S
I 1
101 021031 |104]105]108 m
so7woslsoq] [10f11fiv2 O A
113114115] [1164117)1118
AECS506A
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TROUBLE DIAGNOSIS FOR DTC P1401

.y— EGR valve

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

AECT21

v
EGR temperature NG )
\ sensor harness CHECK POWER SUPPLY. »| Check the following.
connector 1. Disconnect EGR temperature sensor ® Harness for open or
harness connector. short between ECM
2. Tum ignition switch “ON”. and EGR temperature
3. Check voltage between terminal @ sensor
and ground with CONSULT or tester. ® Harness connectors
SEF082R Voitage: Approximately 5V , @
If NG, repair open circuit
e E OK or short to ground or
Eéj] short to power in hamess
@ or connector.
¥
V] CHECK GROUND CIRCUIT. NG | check the following.
o & 1. Turn ignition switch “OFF”. "| ® Harness for open or
2. Check harness continuity between short between ECM
N terminal (2) and engine ground. and EGR temperature
(tnw Continuity should exist. sensar
If OK, check harness for short to ® Harness for open or
AECT20 ground and short to power. short between TCM
and EGR temperature
E DISCONR EGT = OK Sensor
ié} @ma ® Harness connectors
& €D
2 ° ss ctors
) If NG, repair open circuit
or short to ground or
* short to power in harness
1 or connector.
- ¥
- NG

CHECK COMPONENT
(EGR temperature sensor).
Refer to "COMPONENT INSPECTION"

on next pags.

Y

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INGIDENT", EC-89.

¥

INSPECTION END

EC-342

Replace EGR tempera-
ture sensor.
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

COMPONENT INSPECTION
A EGR temperature sensor

Check resistance change and resistance value. &
<Reference data> WA
EGR temperature Voltage Resistance
[Q] °C (°F) v 0
L 0 (32) 4.81 75-92 EM
50 (122) 2.82 0.57 - 0.70
SEF643a 100 (212) 0.8 0.07 - 0.10 e

If NG, replace EGR temperature sensor.
10,000

1000

100

Resistance kQ

10

L 1 I
0 50 100 150 200
(32) (122) (212) (302) (393) 8T

Temperature °C (°F)

SEF103V

EC-343 S03



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)
SYSTEM DESCRIPTION

Engine speed

Y

Camshaft position sensor

Amount of intake air

Y

Mass air flow sensor

ECM
- Engine coolant temperature (ECCS- .
Engine coolant temperature sensor » control "
module)
Start signal

EGRC-
sole-
noid
valve*

Y

Ignition switch

Throttle position

h 4

Throttle position sensor

This system cuts and controls vacuum applied to ¢ | ow engine coolant temperature

the EGR valve to suit engine operating condi- e FEngine starting

tions. This cut-and-control operation is accom- ¢ High-speed engine operation

plished through the ECM and the EGRC-solenoid ¢ Engine idling

valve®. When the ECM detects any of the follow- e Excessively high engine coolant temperature
ing conditions, it cuts the current for the solenoid e Mass air flow sensor malfunction

valve. This causes the port vacuum to be dis- *: EGR valve & EVAP canister purge control sole-
charged into the atmosphere. The EGR valve noid valve (except for California)

remains closed.

EGR and vacuum EGRC-solencid valve

ignition switch {power supply)

—
T T e
Collector Throttle
= body

SEF317U

COMPONENT DESCRIPTION
Exhaust gas recirculation (EGR) valve

in the EGR valve.

SEF783K

EC-344

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
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TROUBLE DIAGNOSIS FOR DTC P1402

To
air

intake
flow

SEF318U

EGR Function (Open) (Cont’d)
EGRC-solenoid valve*

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON {ground) signal, the cail in the
solenoid valve is energized. The vacuum signal passes through
the solenoid valve. The signai then reaches the EGR valve.

When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the throttle body to the EGR valve.
*: EGR valve & EVAP canister purge control solenoid valve

(except for California)

ON BOARD DIAGNOSIS LOGIC

(A4,

Ell

LG

EGR temperature If EGR temperature sensor detects EGR flow under the condi-
sensor tion that does not call for EGR, a high-flow malfunction is diag-
hosed.
EGR
temperature FE
ECM A
SEF073P
A
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck tems
No. (Possible Cause) BA
P1402 #® The exhaust gas recirculation (EGR) flow is ® EGRC-solenoid valve®
0514 excessively high during the specified driving con- | ® EGR valve leaking or stuck open N
dition. ® EGR temperature sensor BF:
® EGRC-BPT valve
*: EGR valve & EVAP canister purge control solenoid valve {except for California) S
DIAGNOSTIC TROUBLE CODE CONFIRMATION j
% MONITOR  w NoFaL [] PROCEDURE
COOLAN TEMP/S 30°C NOTE: BY
EGR TEMP SEN 4V 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- A
ducting the next test.
TESTING CONDITION: L
e Always perform the test at a temperature of -10°C
| RECORD LEFWU (14°F) or higher.
e Engine coolant temperature and EGR temperature must D
be verified in “DATA MONITOR” mode with CONSULT
W EGR SYSTEM P1402 [ ] before starting DTC WORK SUPPORT test. If it is out of
OUT GF CONDITION range below, the test cannot be conducted.
=== MONITOR s==cz=coe COOLAN TEMP/S: -10 to 40°C (14 to 104°F)
CMPS-RPM(REF) orpm EGR TEMP SEN: Less than 4.8V
THRTL POS SEN 0.58V If the values are out of the ranges indicated above, park
B/FUEL SCHDL 0.0ms the vehicle in a cool place and allow the engine tem-
perature to stabilize. Do not attempt to reduce the cool-
ant or EGR temperature with a fan or means other than
ambient air. Doing so may produce an inaccurate diag-
SEF270U nostic result,
505
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TROUBLE DIAGNOSIS FOR DTC P1402

M EGR SYSTEM P1402l []

TESTING
==r—-z=r=== MONITOR z—zzz=z=z==
CMPS-RPM(REF) 737rom
THRTL POS SEN Q.56V
B/FUEL SCHDL 11ms

SEF271U

B EGRSYSTEMP1402 Wl [

COMPLETED

SELF-DIAG

SEF272U

I

21

[m &

) N

&

- CONNECT
ECM__|o[coNNECTOR]| . e
62

SEF343U

EGR Function (Open) (Cont’d)

®

1) Turn ignition switch “ON”.

2) Select "EGR SYSTEM P1402” of “EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.

3) Touch “START".

4) Start engine and let it idle until “TESTING” on CON-
SULT screen is turned to “COMPLETED”. (It will take
70 seconds or more.)

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

ignition “OFF” and cool the engine coolant tempera-

ture to the range of ~10 to 40°C (14 to 104°F). Retry

from step 1).

5) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-348.

OR

1) Turn ignition switch “ON” and select “MODE 1” with
GST.

2) Check that engine coolant temperature is within the
range of —10 to 40°C (14 to 104°F).

3) Check that voltage between ECM terminal (EGR
temperature) and ground is less than 4.8V.

4) Start engine and let it idle for at least 70 seconds.

5) Stop engine.

6) Periorm from step 1) to 4).

7) Select "MODE 3" with GST.

OR

NG
&)

1) Turn ignition switch “ON”.
2) Check the following voltages.
ECM terminal 6) (engine coolant temperature)
and ground:
1.5 - 4.4V
ECM terminal & (EGR temperature} and ground:
Less than 4.8V
3) Start engine and let it idle for at least 70 seconds.
4) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-346
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)
EC-EGRC1-01

oty
IGNITION SWITCH &
ON or START
Refer to “EL-POWER". Hm  Detectable line for DTC
10A = [on-detectable line for DTC [‘\jﬂ;‘\.\
% @:Except for California
| : For Califoria
L’;Y B
LiY
W L6
|-J—|
@
I —
To
@~ P ecaacny
(ID o
EGR
EAAND TEMPERATURE
{CAY ALY SENSOR
F209 AT
WiR W/R |_|+|_| LI%l_J
|m| Iré—" w/PU _ W/B i}
EGRC- EGA [
SOLENCID vaLve L] L1_| -
g VALVE é & EVAP W,fPU x
CANISTER
LH Lt ]| pPurGE I - .
CONTROL ® o/,
Gy GY SOLENOID
VALVE
B
Q *
[_I_| Fi05
GY 16 -
F401 S
e
GY
GY W/PU BY BAY
L [e2] [50] ECM (ECCS EE TGM BT
EGR EGRTS GND-A | SGMIECC SENS | TRANSMISSION -
MODULE) GND | CONTROL
MODULE)
L (HA
L.
345{}573910 23l o [4]s]6]7|Fws
11fizfia]rafrsf1e [i7 {1819 feu [21 |22 [2afee | T\ g [oJiofii]ie[15[14]15}18] g
g

t1[27afa] To o[ i]z[13[14]1s| || |2efee]2s]ea]er [os]ze]z0]31] 2] 33]34] 28 @ 1 () 2 (G)
5 [8]7]s] Helt7]18l1920]21]22 . 56| 37] sefag]4afa1faz]4sfaal45] 46]<7]48 FT_O" Fé?f ?

101102(103] [104{105}i08
107108[109[ 1101111112
113]|114{115] f16[117[118

AEC494A
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TROUBLE DIAGNOSIS FOR DTC P1402

—
DR improper connection

B]

SEF109L

BMEGRC SOLY CIRCUT I
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOLIND

EVERY 3 SECONDS?

[ nexT || NO || YES

MEF957D

M ACTIVE TEST B
EGAG S0LAV
(EGR)

MONITOR
CMPSsRPM (REF)

732rpm

B [ON/OFF][ OFF |
SEF319t
Biag = 2
&
[

[o] connecToR||
103

ECM

Suitable jumper

ap
wire

SEF491V|

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTICN START

'

CHECK VACUUM HOSE.
Check vacuum hose for clogging,
cracks and improper connection.

NG )
Repair or replace

B lOK

Y

vacuum hose,

CHECK COMPONENT
{EGRC-solenocid valve).
1. Turn ignition switch “ON”.

2. Perform “EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSLULT.

Note: If this test mode is not
available, use the active
test mode.

NG
Repair or replace EGRC-

OR

. Turn ignition switch “ON”.

. Turn EGRC-solenoid valve
“ON” and “OFF"” in “ACTIVE
TEST” mede with CONSULT
and check operating sound.

. Stop engine.

. Disconnect ECM hamess con-
nector.

. Turn ignition switch “ON".

. Connect a suitable jumper
wire between EC terminal

and engine ground.
5. Check operating sound of the

solenoid valve when disconnect-
ing and connecting jumper wire.

W NN

¢OK

solenoid valve or repair
circuit.

CHECK COMPONENT
(EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION"

on next page.

NG Replace EGRC-solenocid

lOK

Y

vaive.

CHECK COMPONENT

(EGR valve).

Refer to “"COMPONENT INSPECTION”
on the next page.

NG Replace EGR valve.

Y

lOK

CHECK COMPONENT
(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”

NG

on EC-350.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-98.

:

Check resistance of EGR temperature
SEnsor.
Refer to the next page.

,

INSPECTION END

EC-348

Replace EGRC-BPT
valve.

Y
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR valve

MEF137D

BATTERY

AEC919

2D

[Q]

SEF6430Q)

10,000

1060

100

Resistance ki

10

0 slo
(32)  (122)

Temperaturg °C (°F)

100
(212)

150 200
(302) (392
SEF103V

EGR Function (Open) (Cont’d)
COMPONENT INSPECTION

EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum

pump.

EGR valve spring should lift.

e (Check for sticking

If NG, repair or replace EGR valve.

EGRC-solenoid valve

Check solenoid valve, following the table as shown below:

@l

AR

=M

LG

Air passage Air passage
Conditions continuity continuity
between (A) and between (&) and (©) EE
=
12V direct current supply
between terminals @ and @ ves No
No supply No Yes AT
If NG or operation takes more than 1 second, replace EGRC-
solenoid valve. =
FA
EGR temperature sensor
Check resistance change and resistance value.
5} /&,
<Reference data> e
EGR temperature Voltage Resistance .
°C (°F) v M) B
0 (32) 4.81 75-9.2
50 (122) 2.82 0.57 - 0.70 &
&T
100 (212) 0.8 0.07 -0.10
If NG, replace EGR temperature sensor. -
S
1l
EL
[B):4
509
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TROUBLE DIAGNOSIS FOR DTC P1402

SEFO83P

EGR Function (Open) (Cont’d)
EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while
applying a pressure above 0.981 kPa (100 mmH,0, 3.94
inH,0) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

EC-350
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (For

California) Gl
Note: If both DTC P1440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448
fiI‘St. (See EC'369-) X H“:ﬂ@\
ON BOARD DIAGNOSIS LOGIC -
Eli

This diagnosis detects leaks in the EVAP purge line using of vapor pressure in the fuel tank.

The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge control Le
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

canister purge control vaive.

EVAP canister One-way

purge control  valve m

EVAP control system pressure sensor.
Vacuum cut valve bypass va.lv EVAP solenold vatve F:
ser\nce
port
EVAP Camsler Q:T
purge control valve
Vacuum

EVAP

N\
Fuel tank )
cut valve [canister
EVAP cameter A

EVAP canister
vent control
valve

purge volume
control valve SEF603U

T R

ON BOARD DIAGNOSIS LOGIC

Diagnostic .
_ Check lterms EBR
Troub'\lie:.J Code MzaHKunction is detected when .... {Possible Cause)

P1440 ® EVAP control system has a leak.
0213 ¢ EVAP control system does not operate

properly.

Incorrect fuel tank vacuum relief valve gy
Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP canister =i
purge volume control solenoid valve.

Forsign matter caught in EVAP canister vent control valve.

EVAP canister or fuel tank leaks .
EVAP purge line (pipe and rubber tube) leaks Ef
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP conirol system pres-

sure sensor I
Loose or disconnected rubber tube i
EVAP canister vent control valve and the circuit

EVAP canister purge control valve

EVAP canister purge control solenoid valve and circuit EL
EVAP canister purge volume control valve and circuit

Absolute pressure sensor

Tank fuel temperature sensor ‘
MAP/BARC switch solenoid valve and the circuit B
Blocked or bent rubber tube to MAFP/BARO switch solenoid

valve

©-ring of EVAP canisier vent control valve is missing or

damaged.

Water separator

EVAP canister is saturated with water.

CAUTION:

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

o If the fuel filler cap is not tightened properly, the MIL may come on.

¢ Use only a genuine rubber tube as a replacement,.
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TROUBLE DIAGNOSIS FOR DTC P1440

W EVAP SML LEAK P1440 1 []

1)PERFORM TEST AT A

LOCATION OF 5-30C
(41-86F)

2)5TOP ENGINE AND TURN

IGN SW ON.

3)CLAMP EVAP HOSE

TIGHTLY. SEE SERVICE
MANUALL FOR LOCATION.

4HTOUCH START.

EXIT || START

SEF294U

Adapter for service port

EVAP
service
port

Fressure pump

S5EF462U

View with protector removed

)

—)
__

A e

Hose clipper

1™
// .
/st

11l

\//

B EVAP SML LEAK P1440 M [

* o okok ok ok (DR %ok ok ok ok ok

[

END || PRINT

SEF295U)

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (For
California) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

e Never use compressed air or high pressure pump.
Otherwise, EVAP system may be damaged

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

NOTE:

e [f “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE"” has been previously cenducted, 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.

o If both DTC P1440 and P1448 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See
EC-380.)

1) Turn ignition switch “OFF”.

2) Clamp EVAP hose as shown on the left.

3) Turn ignition switch “ON”.

4) Select “EVAP SML LEAK P1440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

5) Make sure that “OK” is displayed.

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-354.
OR

NOTE:
Be sure to read the explanation of “Driving pattern” on
EC-44 befare driving vehicle.
(&) 1) Startengine.
~ 2) Drive vehicle according to “Driving pattern”, EC-44.
3) Stop vehicle.
4) Select “MODE 1” with GST.
e |f SRT of EVAP system is not set yet, go to the fol-
lowing step.
e |f SRT of EVAP system is set, the result will be OK.
5) Turn ignition switch “OFF"” and wait at least 5 sec-
onds.
6) Start engine.
It is not necessary to cool engine down before driv-
ing.
7) Drive vehicle again according to the “Driving
pattern”, EC-44.
8) Stop vehicle.
9) Select “MODE 3" with GST.
e |f P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-373.
e If P0440 is displayed on the screen, go to "DIAG-
NOSTIC PROCEDURE", EC-270.

EC-352

512



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (For
California) (Cont’d)
e If P1440Q is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE” in “TROUBLE DIAGNQOSIS
FOR DTC P1440”, EC-354.
e If P0440, P1440 and P1447 are not displayed on the A
screen, go to the following step.
10) Select “MODE 1” with GST. .
o If SRT of EVAP system is set, the result will be OK. =
e 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-44 before driving vehicle.

e |t is better that the fuel level is low.

1) Start engine.

2) Drive vehicle according to “Driving pattern”, EC-44. &

3) Stop vehicle.

4} Turn ignition switch “OFF” and wait at least 5 sec-
onds. Al

5) Perform the step 1) to 4) again.

6) Turn ignition switch “ON” and perform “Diagnostic
Test Mode |l (Self-diagnostic results)” with ECM. P&,
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (For

Adapter for service port
California) (Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
EVAP ly NG
service CHECK FUEL FILLER CAP. »! If genuine filler cap is not
port 1. Check for genuine fuel filler cap used, replace with genu-
design. ine fuel filler cap.
2. Check for air releasing sound while
Pressure pump SEF462U opening the fuel filler cap.
If the air releasing sound is heard, go
to A . . .
B £ SYSTEU OLOSE I e ol releasing Sound s not
APPLY PRESSURE TO EVAP Was the cap tightened properly?
SYSTEM FROM SERVICE If Yes, check fuel filler cap vacudm
PORT USING HAND PUMP relief valve.
WITH PRESSURE GAUGE AT Refer to “EVAPORATIVE EMISSION
NEXT SCREEN. SYSTEM”, EC-23.
NEVER USE COMPRESSED If No, open fuel filler cap, then clean
AIR OR HIGH PRESSURE cap and filler neck thread using air
PUMP! blower. Retighten until ratching seund
DO NOT START ENGINE. is heard.
TOUCH START.
v OK
[canceL [ START | NG ,
seressu| | CHECK FOR EVAP LEAK. »! Repair or replace.

® Never use compressed air or high

ressure pump.

SEF200U

® Improper lnstaﬁlation of service
Bort may cause leaking.
® Do not exceed 4.12 kPa (0.042
kg/cm?, 0.6 psi) of pressure in the
system.
To locate EVAP leak portion, proceed
with the foIIomQﬁ\steps.
1. Install the EVAP service port adapter
and the pressure pump securely.
™ 2. Turn ignition switch “ON™.
@ Select “EVAP SYSTEM
CLOSE” of "WORK SUP-
PORT” mode with CONSULT.
3. Touch “START” and aiqply
pressure to the EVAP line
until the pressure indicator

reaches middle of the bar

EVAP canister
vent control valve

raph.

4, %sing EVAF leak detector,
locate the leak portion. For
the leak detector, refer to
instruction manual for more
details.
Refer to "EVAPORATIVE
EMISSION SYSTEM”, EC-23.

OR

. 2. Turn ignition switch “OFF".

3. Apply 12 volts DC to EVAP can-
ister vent control valve. The
valve will close. (Continue to
apply 12 volts until the end of

test.[)
Apply 12 volts DC to vacuum

valve bypass valve

s

EVAP canister

|
Vacuum cut valve

SEF421V @

EVAF canister SEF420V 4.
cut valve bypass valve, The
valve will open. {Continue to

Vacuum cut apply 12V until the end of iesl.)

5. Pressurize the EVAP line using

Eressure pump with 1.3 10 2.7
Pa (10 to 20 mmHg, 0.39 to
0.79 inHg}, then remove pump

and gervice port adapter.

6. Locate the leak using a leak
detector. Refer to the instruction
manual for more details about
the leak detector. Refer fo
“Evaporative Emission Line
Drawing”, EC-23.

¥ OK

EC-354
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=== EVAP canister purge

volume control valve

SEF973U

[8] View with protector removed

SEF957U

EVAP canister

EVAP canister
¢ vent control valve gersggy

Watar

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (For

California) (Cont’d)

@ Gl
E i NG il
CHECK COMPONENT »| Replace EVAP canister .
(EVAP canister purge volume control purge volume control
valve). solenoid valve. _
Refer to “COMPONENT INSPECTION”, E[H]
EC-358.
OK .
LG
\ 4
CHECK COMPONENT NG.; Replace EVAP canister
{(EVAP canister purge control valve). purge control valve.
Refer to “COMPONENT INSPECTION”,
EC-359.
oK [FE
D] ¥ NG
CHECK COMPONENT AND CIRCUIT » Repair or replace EVAP i
(EVAP canister vent control valve, canister vent control AT
QO-ring and water separator). valve and O-ring or
Refer to “TROUBLE DIAGNOSIS FOR harness/connector.
P0446” for circuit, EC-282 and “COM- Fs
PONENT INSPECTION”, EC-359. s
OK
Y RE
CHECK IF EVAP CANISTER IS SATU- NG, Check the following:
RATED WITH WATER. 1. Visually check the
1. Remove EVAP canister with EVAP EVAP canister for [BE
canister vent control valve attached. damage. N
2. Check if water will drain from the 2. Check hose connec-
EVAP canister. tion between EVAP
If it will, weigh the EVAP canister canister and water |
with the veni control valve attached. separator for clogging
If the weight is: and poor cennection,
More than 1.8 kg (4.0 Ib) — NG 3. Check water separator. BS
Less than 1.8 kg (4.0 Ib) — OK Refer to “COMPO- .
NENT INSPECTION”,

OK EC-360. .
it NG, repair hose or air
replace EVAP canister or
water separator.

A
(Go 1o next page.)
=8
18X
515
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EVAP canister purge
control solenoid valve

T —

(3
OV Intake manifold
7 NS TN

SEF969U
BAcniveTESTE [

PURG CONT S/ ON

{PURG CONT VAC) VC ON
==zzzzzzzz MONITOR zzzzzzo-—:

PURG CONT S/v ON

CMPS=RPM (POS) 2000rpm

CLSD THL/P sW OFF

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (For

California) (Cont’d)

CHECK COMPONENT
{EVAP canister purge control solenoid

valve).
®"
EVAP canister purge control
valve.

2. Start engine.

3. Perform "PURG CONT S/vV”
in “ACTIVE TEST” mode.

4. Select “ON” on CONSULT
screen to turn on “PURG
CONT S/,

5. Check vacuum hose for
vacuum when revving engine
up to 2,000 rpm.

Vacuum should exist.
OR

Disconnect vacuum hose to

NG‘ Check the following.

T [ON/OFF][ OFF |

SEFB882T

Brake reservoir tank —_
~ Absolute pressure sensor

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

2. Stop engine.

3. Disconnect vacuum hose to
EVAP canister purge control
valve.

4. Start engine and iet it idle for
at least 80 seconds.

5. Check vacuum hose for
vacuum when revving engine
up to 2,000 rpm.

Vacuum should exist.

lr OK

® EVAP canister purge
control solenoid valve
Refer to “COMPO-
NENTS INSPECTION”,
EC-359.

® Yacuum hoses for clog-
ging or disconnection.
Refer to “VYacuum Hose
Drawing”, EC-15.

If NG, repair hoses or

replace EVAP canister

purge control solenoid

valve.

SEF967U

B MAP/BARO switch

CHECK COMPONENT

(Absolute pressure sensor).

Refer to "COMPONENT INSPECTION”,
EC-360.

NG Replace absolute pres-

¥

solshold valve — —© ————

Jox

SUre sensor,

CHECK COMPONENT AND CIRCUIT
(MAP/BARO switch solenoid valve).
Refer to “DIAGNOSTIC PROCEDURE”,
EC-317.

NG Repair or replace MAP/

Y

BAROQ switch solenoid
valve or harness/
connector.

Iﬁtake manifold

N T

Ll

SEF988L

Fuel pump and tank fuel temperature
sensor harness connecior

n rOK

CHECK COMPONENT
{Tank fuel temperature sensor).
Refer to “COMPONENT INSPECTION”,

NG Replace tank fuel tem-

EC-360.
IOK

Y

perature sensor.

CHECK COMPONENT.

Check EVAP purge line {pipe, rubber
tube, fuel tank and EVAP canister) for
cracks or improper connection.

Refer to “EVAPORATIVE EMISSION

SYSTEM”, EC-27.

SEFg74U

NG Repair or reconnect the

+OK

(Go to next page.)

EC-356

¥

hose.
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Evaporative Emission (EVAP) Control System

EVAP cl)ntrol s\ystem Front Callfornla) (cont,d)
@F pressure sensor ";_\_F_T:-/__ @h
uel tank
harness CDF_IFIGCTGI’
T T
NG Al
CHECK COMPONENT »| Replace EVAP control
(EVAP control system pressure senscr). system pressure sensor.
Refer to “COMPONENT INSPECTION", W
EC-292. ]
SEFD92Y| l OK
- LG
Clean EVAP purge line (pipe and rubber
tube) using air blower.
v
Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-99. £
A\
INSPECTION END AT
oL
ST
Bl
HA
EL
iy
517
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e

[Q]

< DISCONNECT
I
Ea 2 :) . Eé}'
&5

4

Uﬁ

SEF353Q

mactvetesTH O

PURG VOL CONT/V  20Step

—========= MONI|TQOR =====zzzz=:
CMPS*BPM(REF} Grpm
FR 02 MNTR RICH
AF ALPHA 100%
THRTL POS SEN .48V

[Qul| UP ][ DWN ][Qd]

SEF507R

SEF261Q

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (For
California) (Cont’d)

COMPONENT INSPECTION

EVAP canister purge volume control valve

@ 1. Disconnect EVAP canister purge volume control
valve harness connector.

2. Check resistance between the following terminals.
terminal (2) and terminals (@), 3
terminal (3) and terminals @), (&

Resistance:
Approximately 35 - 43() [At 25°C (77°F)]

3. Reconnect EVAP canister purge volume control vaive
harness connector.

4. 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.)

5. Turn ignition switch “ON”.

6. Perform “PURG VOL CONT/V” 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 cen-
trol valve.
OR
@I 1. Disconnect EVAP canister purge volume controf
valve harness connector.

2. Check resistance between the following terminals.
terminal (2) and terminals (1), ®
terminal (8 and terminals @, ®
Resistance:

Approximately 35 - 43(} [At 25°C (77°F)]

3. Reconnect EVAP canister purge volume control valve
harness connector.

4. 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.)

5. 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-358
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SEF313Qy

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (For

California) (Cont’d)

EVAP canister purge control solenoid valve Gl
Check air passage continuity.
B
Afr passage Air passage )
Condition continuity continuity
between (&) and between (A} and (C) EM
12V direct current sup-
ply between terminals Yes No
T FR
No supply No Yes L&

If NG or operation takes more than 1 second, replace solenoid

valve.
[F=
AT
. FA
EVAP canister purge EVAP canister purge control valve
[ sontrol valve Check EVAP canister purge control valve as follows:
_ 1. Blow air in port &), (8 and (©), then ensure that there is no RA
s leakage.
0y — 2. Apply vacuum to port &. [Approximately —13.3 to -20.0
- kPa {-100 to —150 mmHg, —3.94 to —5.91 inHg)] BR
( Blow air in port (€ and ensure free flow out of port ).
_ &r
c B
SEFZ285PA
— Orring 623 EVAP canister vent control valve "
Ej] W roTwETESTR ] Check air passage continuity.
& venT conTRoLY OFF Perform “VENT CONTROLAY” in “ACTIVE TEST” mode. ©©
—======: MONITOR =======:
CMPS=RPM(REF) Orpm . N
FR G2 MNTR RicH Condition Air passage continuity A
THETL POSSEN 0509 VENT CONTROLV between (B) and
|
on No B
OFF Yes
SEF191V
OR B
5oy | B
Air passage continuity
B Condition between @ and
/’Q\ i 12V direct current supply between
O-
- rmg@ terminals @ and @ No
- E »
S | 5.1-63Nm No supply es
W (0.52 - 0.64 kg-m,
BATTERY 45.1 - 55.6 in-lb)
SEF969S)
519
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TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (For
California) (Cont’d)

If NG, clean valve using air blower or replace as necessary.

if the portion is rusted, replace EVAP canister vent con-
trol vaive.

Make sure new O-ring is installed properly.

Water separator
1. Check visually for insect nests in the water separator air

inlet.
/. 2 7 . Check visually for cracks or flaws in the appearance.
e . Check visually for cracks or flaws in the hose.

/—Blmd plug

ENFAR N

- i Check that (&) and © are not clogged by blowing air into
with @), and then © plugged.
In case of NG in items 2 - 4, replace the pars.

Do not disassemble water separator.

o

* @ chom hole (To atmosphers)
. Emergency tube {From EVAF canister)

@: Inlet port {To member) SEF800T

Absolute pressure sensor
HS. EJ] 1. Remove absolute pressure sensor with its harmess connec-

tor connected.
2. Remove hose from absolute pressure sensor.
3. Turnignition switch “ON" and check oulput voltage between
@@ ECM terminal @ and engine ground.
The voltage should be 3.2 to 4.8 V.

ﬂ 4, Use pump to apply vacuum of —-26.7 kPa (200 mmHg,

|| EcM |9 CONNECTOH—”
15

Absolute pressure
sensor

~7.87 inHg) to absolute pressure sensor as shown in figure

= and check the output voitage.

SEFQ95Y The voltage shouid be 1.0 to 1.4 V lower than the value
measured in step 7.

CAUTION:

¢ Always calibrate the vacuum pump gauge when using
it.

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

5. If NG, replace absolute pressure sensor.

siscoNEGT Tank fuel temperature sensor
Tank fuel . . .
Hot water— t;:perliure Check resistance by heating with hot water or heat gun as
sensor connectot shown in the figure.
3 | e mrmmrrerra, T o o .
GHE emperature °C (°F) Resistance k{l
20 (68) 23-27
50 (122) 0.79 - 0.90
f NG, replace tank fuel temperature sensor.
SEF956U

EC-360 520
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve {for California)

@

SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor > &

Amount of intake air ]

h 4

Mass air flow sensor

LS

Engine coolant temperature

Y

Engine cooclant temperature
sensor

— - Start signal EE
Ignition switch > EVAP canister
ECM »| PUrge volume
. control valve ET
Throtile position

¥

Throttle position sensor

P&
Density of oxygen in exhaust gas
Front heated oxygen sensor - - . —p
(Mixture ratio feedback signal) 58,
Fuel temperature in fuel tank -
Tank fuel temperature sensor > BR
Vehicle speed ST

h 4

Vehicle speed sensor

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- BT
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. FI&

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 puise 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-361 521
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Specification data are reference values

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM

CONDITION

SPECIFICATION

PURG VOL C/V

® Cngine: After warming up
® Air conditioner switch “OFF”

Idle 0 step

Vehicle running (Shitt lever “D™)

ing engine)

2,000 rpm (90 seconds after stari- | More than 0 step

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Engine is running.|
|Ignition switch “OFF”I 0-1V
ECCS relay (Self-shut- For a few seconds after turning ignition
4 WG off) switch “OFF”
[ignition switch “OFF”|
BATTERY VOLTAGE
A few seconds passed after tuming ignition | (11 - 14v)
switch “OFF”
o6 BATTERY VOLTAGE
—— W/R Power supply for ECM |Ignition switch “ON”‘ 11 - 14V ©
61 (11 - 14V)
Engine is running.
113 B/W Current return [ L | BATTERY VOLTAGE
Idle speed (11 - 14v)
5 G/B EVAP canister purge [Engine is running.J 0- 04V
6 L volume control valve L_ Idle speed ’
16 | GW | EvAP canisler purge [Engine is running. | BATTERY VOLTAGE
17 R/G volume control valve |_ ldle speed {11 - 14V}
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble

Malfunction is detected when ...

Code No. (Possible Cause)
P1444 ® The canister purge flow is detected during the |® EVAP control system pressure sensor
0214 specified driving conditions, even when EVAP | ® EVAP canister purge volume control valve (The

pletely closed.

canister purge volume conirol valve is com-

® Hoses

valve is stuck open.)
® EVAP canister purge control valve

(Hoses are connected incorrectly or clogged.)
® EVAP canister vent control valve

EC-362
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B PURG CNV&S/V P1493ll []

THIS SUPPORT FUNCTION
1S FOR

DTC P1483.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNGSIS.

EXIT |[ START |

SEFg10U

B PURG CNV&SV P1agsll [
OK * ¥ ¥ Kk

b O

M SELF-DIAG RESULTSH

* % %k % NO FAILURE »* % * %

END || PRINT |

SEFG11U

B PURG VOL CNA P1444 B [}

THIS SUPPORT FUNCTION
IS FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
GIAGNOSIS.

EXIT H START

SEFg12U

W PURG VOL GNV P1444 B[]

=======z== MONITOR ==z=z=z=====
CMPS-RPM{REF) 1687rpm
THRTL POS SEN 0.74V
B/FUEL SCHDL 2.5msec

SEFB53U

B PURG VOL CN/V P1444 I} El
COMPLETED

SELF-DIAG RESULTS

SEF902U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

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.

TESTING CONDITION:
Always perform test at a temperature of 5°C (41°F) or more.

® 7

2)

8)
9)

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

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

Turn ignition switch “ON”.

Select “PURG CN/V & S/V P1493” of "EVAPORA-
TIVE SYSTEM” in “DTC WORK SUPPORT” mode
with CONSULT.

Touch “START”.

Start engine and let it idle for at least 90 seconds.
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 for at least
30 seconds.)

Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
CMPS-RPM (POS): 1,000 - 2,750 rpm

B/FUEL SCHDL: 1.8 -7.3 ms

Stop vehicle with engine running.

Select “PURG VOL C/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 untii “TESTING”
changes to “COMPLETED". (It will take for at least
20 seconds.)

Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
CMPS-RPM (POS): 1,000 - 2,750 rpm

B/FUEL SCHDL: 1.8 -7.3 ms

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 disptayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-365.

EC-363

HE

El
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VEHICLE SPD ........
{GN ADVANCE ...
CALC LOAD ......

THHO'I_I'LE POS
INTAKE AIR ..
FUEL SYS #1 ...
FUEL SYS #2 ..............
SHORT FT #1 ...
LONG FT #1 .
Q25 B1 51 ...
QO2FT B1 51.

. 0.8%

O25B1S2 ... 0010V

SEF519R

€ “ _

|o| CONNECTOR||
o1

ECM

)

SEF487R

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

1)

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

2} Select “MODE 1” 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) Turn ignition switch “ON” and wait at least 15 sec-
onds.
B6) Restart engine and let it idle for at least 80 seconds.
7} Maintain the foliowing conditions for at least 80 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
Engine speed: 1,000 - 2,750 rpm
Coolant temperature: 40 - 100°C (104 - 212°F)
8) Select “MODE 7” with GST.
NOTE:
e Hold the accelerator pedal as steady as possible during
driving in step 8.
e If the driving conditions are not satisfied in step 8,
restart the procedure.
e |t is better that the fuel level is low.
OR
Start engine and warm it up to normal operating tem-

® "

2)

perature.

Check voltage between ECM terminal 69 and ground
Voitage: 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 entire proce-
dure all over again.

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

Turn ignition switch “ON” and wait at least 15 sec-
onds.

Restart engine and let it idle for at least 80 seconds.
Maintain the following conditions for at least 80 sec-
onds.

Gear position: Suitable gear position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
Engine speed: 1,000 - 2,750 rpm

Check voltage between ECM terminal &) and
ground: 0.8 -1.5V

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

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

EC-364
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volume co

Intake manifold

Front

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

NOTE:
¢ Hold the accelerator pedal as steady as possible during ]
driving in step 7.
e [f the driving conditions are not satisfied in step 7,
restart the procedure. A
e It is better that the fuel level is low.
El
LG

DIAGNOSTIC PROCEDURE

INSPECTION START

v

ntrol valve

CHECK COMPONENT
(EVAP canister purge volume control

valve).
Refer to "COMPONENT INSPECTION”,

EC-367.

NG

FE

Replace EVAP canister

¥

SEF972U
[E] view with protector removed
| 1
EVAP control system Front
@ pressure sensor S Fuel tank

harness con

nector

SEFQ92V

Water

EVAP canister

& EVAP canister
\‘ vent controlb valve SEF596U

OK

B h 4

purge volume centro!
valve.

CHECK COMPONENT

(EVAP control system pressure sensor).

1. Check disconnection of hose con-
nected to the sensor.

2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3.

3. Check EVAP control system pressure
SENSor.

Refer to “COMPONENT INSPECTION”,

EC-368.

NG Replace EVAP conirol

¥

OK

b4

system pressure sensor
and repair or replace har-
ness and connector.

CHECK COMPONENT

{EVAP canister vent control valve).
Refer to "COMPONENT INSPECTION”,
EC-368.

NG | Replace EVAP carister AT

OK

v

hd

vent control valve.

=5
JEn

CHECK RUBBER TUBE FOR CLOG-
GING.

Check obstructed water separator,
irmproper 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” on next page.

NG Clean, repair or replace

¥ OK

®

{Go to next page.)

EC-365

Y

rubber tube and/or water
separator.
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

®

l

CHECK F EVAP CANISTER IS SATU-
RATED WITH WATER.
1. Remove EVAP canister with EVAP
canister vent control valve attached.
2. Check if water will drain from the
EVAP canister. If it will, weigh the
EVAP canister with the vent control
valve attached.
If the weight is:
More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) — OK

NG

.| Check the following.

OK

4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

¥

INSPECTION END

4—D&

[

P wn

* (@A) : Battom hole (To atmosphere)
@ : Emergency tube {From EVAP canister)

© : Inlet port (To member) SEF829T,

COMPONENT INSPECTION
Water separator

"| 1. Visualiy check the

EVAP canister for
damage.

2. Check hose connec-
tion between EVAP
canister and water
separator for clogging
and poor connection.

3. Check water separator.
Refer to “COMPQO-
NENT INSPECTION”
below.

If NG, repair hose or

replace EVAP canister or

water separator.

1. Check visually for insect nests in the water separator air

inlet.

* o

EC-366

Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that ®) and (© are not ciogged by blowing air into
with &), and then © plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.
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A€

(@]

S

= ]

SEF353Q

BacrvetestH [

PURG VOL CONT/V 20Step

cozz=z==== MIONITOR z==zz=zz=:C
CMPS*RPM{REF) Orpm
FR O2 MNTR RiCH
A/F ALPHA 100%
THRTL POS SEN 0.48V

[Qull uP || DWN ][Qd]

SEF261Q

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge volume control
vaive harness connsactor.

Check resistance between the following terminals.
terminal @) and terminals ), 3@

terminal (5) and terminals (@, ®

Resistance:

Approximately 35 - 43() [At 25°C (77°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.

(Piug 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.

EC-367

OR
Disconnect EVAP canister purge volume controf
valve harness connector.
Check resistance between the following terminals.
terminal @ and terminals @), ®
terminal (3 and terminals @, &
Resistance:

Approximately 35 - 43(} [At 25°C (77°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.

BR

1G]
=

T
28]

e
=l

H&
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EVAP control system 67
pressureg sensor

. € i l

ECM |0| CONNECTOR]|

SEF516U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (for California) (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

CONNECT

O/—ring Q

HmACTVETESTE [

VENT conTroLy QFF

=======: MONITOR =======:
CMPS«RPM(REF}
FR O2 MNTH
A/F ALPHA 100%
THRTL POS SEN

[ ON

SEF191V

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) 04-06
CAUTION:
e Always calibrate the vacuum pump gauge when using
it

e Do not apply pressure over 20.0 kPa (150 mmHg, 5.91
in Hg) or vacuum below -20.0 kPa (-~-150 mmHg, -5.91
inHg).

5. If NG, replace EVAP control system pressure sensor.

EVAP canister vent control valve

Check air passage continuity.
‘ Perform “VENT CONTROL/V” in “ACTIVE TEST” mode
./ with CONSULT.

BATTERY

B 5.1 - 6.3 N-
W (0.52 - 0.64 kg-m,
45.1 - 55.6 in-lb)

ep

6.3 Nem

SEF969S

Condition Air passage continuity
VENT CONTROLV between (A) and
ON No
OFF Yes
OR
. Air passage continuity

Condition between (&) and
12V direct current supply between No
terminals (1) and (2)
No supply Yes

If NG, clean valve using air blower or replace as necessary.
If the portion is rusted, replace EVAP canister vent control
vaive.

Make sure new O-ring is installed properly.

EC-368 528
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Atmosphenc pressure Cail

side

—Terminal
]

Valve ‘

e

o= D

T \—E
Piunger

Canister side Spring

SEF3780Q

View with protector remove
Q

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (For California)

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 signai, 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 LG
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usuaily

remains opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and

allows “EVAP Control System (Small Leak)” diagnosis.

A,

i

E

____EVAP canister Z—1
SEF957U
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
) &
MONITOR ITEM CONDITION SPECIFICATION i
VENT CONT/V | ® Ignition switch: ON OFF
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground). &
TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (DC Voltage) ES
EVAP canister vent con- - S — BATTERY VOLTAGE
108 | LG/B ol valve Ignition switch “ON (1 - 14V) BT
ON BOARD DIAGNOSIS LOGIC o
I'.";bx‘_‘\
Diagnostic
N Check ftems
TmUbI\lli Code Malfunction is detected when ... (Possible Cause)
- EL
P1446 ® EVAP canister vent control valve remains closed ® EVAP canister vent control valve
0215 under specified driving conditions. ® EVAP control system pressure sensor and the cir-
cuit 54
® Blocked rubber tube to EVAP canister vent control o
valve
® Water separator
® EVAP canister is saturated with water.
529
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% MONITOR % NOFalL L]

CMPSsRPM(REF)
COOLAN TEMP/S
VHCL SPEED SEN
THRTL POS SEN
B/FUEL SCHDL

1500rpm
85°C
Okm/h
1.68V
1.0msec

SEF336U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (For California) (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.
E 1) Turn ignition switch "ON”.
= 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for a maximum of 15 minutes.
NOTE:
If a maifunction exists, NG resuit may reveal soon.

OR

(= 1) Start engine.
S D) Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for 15 minutes.
3) Select “MODE 7” with GST.

OR

oy 1) Start engine.
~—"  2) Drive vehicle at a speed of approximately 80 km/h
{50 MPH) for 15 minutes.
3) Tum ignition switch “OFF” and wait at least 5 sec-
onds.
4) Turn ignition switch “ON” and perform “Diagnostic
Test Mode |l (Self-diagnostic results)” with ECM.

EC-370
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View with protector removed
!

Y
EVAP canister

5E F9575

EVAP canister

EVAP canister
¢ vent control valve gprsgay

Water

Evaporative Emission (EVAP) Canister Vent

Control Valve (Close) (For California) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK RUBBER TUBE FOR CLOG-
GING.

Check obstructed water separator and
rubber tube to EVAP canister vent con-
trol valve and clean the rubber fube
using air blower.

For water separator, refer to EC-372.

NG

Y

OK
Y

Clean, repair or replace
rubber tube and/or water
separator,

CHECK COMPONENT

(EVAP canister vent control valve and
O-ring).

Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

B8] v

Replace EVAP canister
vent control valve and
O-ring.

View with protector remode

\ b
EVAP control system Front

@ pressure sensar
harness connector

© Fuel tank —

CHECK IF EVAP CANISTER IS SATU-
RATED WITH WATER.
1. Remove EVAP canister with EVAP
canister vent control valve attached.
2. Check if water will drain from the
EVAP canister.
If it will, weigh the EVAP canister
with the vent control valve attached.
if the weight is:
More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) — OK

NG

lOK

Replace EVAP canister.

SEF092V

CHECK COMPONENT AND CIRCUIT
(EVAP control system pressure sensor).
1. Check for disconnection of hose con-
nected to the sensor.
2. Check sensecr harness connector for
water.
Water should not exist.
If OK, go to step 3.
3. Check EVAP control system pressure
Sensor.
Refer to “P0450 EVAP control system
pressure sensor”, EC-287.

NG

lOK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-
ness connector and retest.

!

INSPECTION END

EC-371

L d

Repair or replace har-

ness and/or connectors
or replace EVAP control
system pressure sensor.

=)
5

FE

AT

P
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CONNECT Of~ring Q

BacTvetesTR [

VENT ConTROLY QFF
—======: MONITOR mz=====:

Evaporative Emission (EVAP) Canister Vent
Control Vaive (Close) (For California) (Cont’d)
COMPONENT INSPECTION

EVAP canister vent control valve
Check air passage continuity.

CMPS+RPM{REF} Orpm i
FHCaMNTR o Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
THRTL POS SEN 0.52v
[ oN_J[onorr i Condition Air passage continuity
VENT CONTROL/V between (A) and
SEF191V] ON No
OFF Yes
=T
OR
® | @&
/’%\ .
L. O-erQ Condition Air passage continuity
_ between @ and
51 - 63 N-m 12V direct current supply between No
W (0.52 - 0.64 kg-m, terminals (1) and (@
BATTERY 45.1 - 55.6 |n-Ib}
SEF9695 No supply Yes
If NG, clean valve using air blower or replace as necessary.
If the portion is rusted, replace EVAP canister vent control
valve.
Make sure new O-ring is instalied properly.
Blind plug Water separator

* ®: Bottom hole (To atmosphere)
: Emergency tube (From EVAP canister)

@© : Iniet port (To member) SEF829T

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 parts.

Do not disassemble water separator.

s BN

EC-372
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Evaporative Emission (EVAP) Contirol System
Purge Flow Monitoring (For California)

NOTE: If both DTC P0510 and P1447 are displayed, perform TROUBLE DIAGNOSIS FOR DTC
P0510 first. (See EC-303.)

mALE
EVAP canistsr One-way [
EVAP control system pressure sensor. purge control  valve m
Vacuum cut valve bypass valve EVAP - Solencid valve \ "
service
port
1& J l EVAP canister ] L@
I~ Vacuum EVAP purge contral valve
N cut vaive |canister
T 7 EVAP canister EVAP canister
vent control \$ purge velume
valve caentrol valve SEFB03U

SYSTEM DESCRIPTION
In this evaporative emission (EVAP) control system, purge flow occurs during non-closed throttle condi- )

tions. Purge volume is related to air intake volume. Under normal purge conditions (non-closed throtile), &I
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 DIAGNOSIS LOGIC
Under normal conditions (non-closed throttle), sensor output voltage indicates if pressure drop and purge B4
flow are adequate. If not, a fauit is determined. -

Diagnostic =B
L Check Items ER

Troubl\ll% Code Malfunction is detected when ... (Possible Cause)

P1447 ® EVAP control system does not cperate properly. ® EVAP canister purge volume control valve stuck gy

011 ® EVAP control system has a leak between intake closed

manifold and EVAF control system pressure sen- |® EVAP canister purge control valve stuck closed

sofr. ® EVAP control system pressure sensor and the cir-
cuit

® |oose, disconnecied or improper conhection of

rubber tube

Blocked rubber tube o

EVAP canister purge control solenoid valve Bl

Blocked or bent rubber tube to MAP/BARQ switch

solenoid valve

=29

® Cracked EVAP canister HE,
® EVAP canister purge volume control valve o
® Closed throtile position switch
& [mproper connection of one-way valve
® Blocked purge port EL
® EVAP canister vent control valve
34
533

EC-373



TROUBLE DIAGNOSIS FOR DTC P1447

B PURG CNAV&SN P1493l [

THIS SUPPORT FUNCTION
1S FOR

DTC P1493.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

[ EXIT “ START

SEF610U

Bl PURG CNV&SA P1493ll [

L O OK * Xk * ¥k *k

B SELF-DIAG RESULTSIB

* %k & % NO FAILURE * * * *

| END || PRINT

SEFE11U

B FURG FLOWP14470 [ ]
CUT OF CONDITION

=zz======= MONITOR ===zz======
CMPSsRPM(POS) 1100rpm
THRTL POS SEN 0.64V
B/FUEL SCHDL 3.0ms

SEF616U

B PURG FLOW P1447 D

TESTING
zzzzz====z MONITOR zzzzzzz==:
CMPS<RPM{POS) 1637rpm
THRTL POS SEN 0.84V
B/FUEL SCHDL 3.5ms

SEF617U

B PURG FLOWP1447l []

COMPLETED

SELF-DIAG RESULTS

SEF&18U

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (For California)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e |[f “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always
turn ignition switch “OFF’" and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:
Always perform test at a temperature of 5°C (41°F) or more.

5 1) Stant 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”.

8) 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 (POS): 1,000 - 2,750 rpm
Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 1.8 - 7.3 ms

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 “DIAGNCSTIC PROCEDURE”, EC-404.

8) Select “PURG VOL C/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

9) Touch "START".

If “COMPLETED” is displayed, go to 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 (POS): 1,000 - 2,750 rpm
Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 1.8 - 7.3 ms
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2).

EC-374
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (For California)
(Cont’d)

11} Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE” of “TROUBLE [ig
DIAGNOSIS FOR DTC P1444”, EC-361.

12) Select “PURG FLOW P1447” of “EVAPORATIVE
SYSTEM” in “DTC CONFIRMATION” mode with 2]y
CONSULT.

13) Touch “START”.

14) When the following conditions are met, “TESTING” L&
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to
“COMPLETED?”. (It wili take at least 35 seconds.)
CMPS-RPM (POS): 1,000 - 3,000 rpm _
Vehicle speed: 30 - 100 km/h (19 - 62 MPH) Fg
Selector lever: Suitable position
Engine coolant temperature: 70 - 100°C (158 - o

212°F) £l

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

from step 2). -

15) Make sure that “OK” is displayed after touching A

“SELF-DIAG RESULTS”. If “NG” is displayed, refer

Eﬁ_ @@ to “DIAGNOSTIC PCI?ISCEDURE”, EC-376. -

o Pleoweoror] OVERALL FUNCTION CHECK

67 4 Use this procedure to check the overall monitoring function of 3g
the EVAP control system purge flow. During this check, a 1st trip
DTC might not be confirmed.

@ 1) Lift up drive wheeis. &T
o o 2) Start engine and warm it up to normal cperating tem-
SEF510R perature.

3) Turn ignition switch “OFF”, wait at least 5 seconds. RS

4) Start engine and wait at [east 70 seconds.

5) Set voltmeter probes to ECM terminals (EVAP
control system pressure sensor signal) and @ (ECM ET
ground).

6) Check EVAP control system pressure sensor value at
idle speed. [

7) Establish and maintain the following conditions for at
least 1 minute. _
Air conditioner switch: ON =l
Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON
Engine speed: Approx. 3,000 rpm
Gear position:

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.

EC-375 535
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Evaporative Emission (EVAP) Control System

i Vawum sauwe Purge Flow Monitoring (For California)
oI, (Cont’d)
@i 3-way connector DIAGNOSTIC PROCEDURE
Y EVAP canister
\ purge control INSPECTION START
) valve
(&) / |
Y
Vacuum hose CHECK EVAP CANISTER. NG_., Replace EVAP canister.
(originally connected Check EVAP canister for cracks.
fo the EVAP canister oK
purge control valve) SEFG22U
CHECK PURGE FLOW. .| CHECK EVAP PURGE
WAcTvETESTE [ ] 1. Disconnect vacuum hose from "I LINE.
PURG CONT S/V ON \@ EVAP canister purge control Check EVAP purge line
(PURG CONT VAG) VG ON valve at EVAP service port for improper connection,
zzzzzzzzzs MONITOR =======z=: and install vacuum gauge. disconnection and
8:“55}1?;%%3) %?:Dé)rpm 2. Start engine and let it idle. blocked purge port.
PURG CONT &V ON 3. Perform “PURG VOL CONT/ 1. Turn ignition switch
V7 in "ACTIVE TEST” mode. “OFF".
4. Rev engine up to 2,000 rpm. 2. Disconnect purge hoses
5. Select "ON” and “OFF” on connected to EVAP can-
GONSULT screen to turn on ister purge control valve
m|ON/OFF” OFF |SEF620U "PURG CONT/N S/, () and EVAP canister
ON: Vacuum should exist. purge volume control
Onc-way OFF: Va_thlum should not . ;’Tzlve ()t. -
. exist. . Blow air into each hose
EVAP canister purge valve ‘\\\C\H\ OR and make sure air flows
control solenoid valve ) .
. 1. Start engine and warm it up to freely.
L] @ normal operating temperature. 4. Check EVAP purge port
® $® 2. Stop engine. .
' R © 3. Disconnect vacuum hose from 5. Check improper connec-
EVAP canister purge control tion of one-way valve.
EVAP carister / valve and install vacuum If NG, reconnect one-way
purge control ) gauge. valve properly or repair or
valve EVAP canister 4. Start engine and let it idle for clean hases and/or purge
purge volums at least 80 seconds. port.
control valve =
SEF§21U 5. Check vacuum hose for
vacuum when revving engine v OK
B up to 2,000 rpm.
While operating solenoid CHECK CN E_'WAY VALVE.
® valve, vacuum should exist. 1. Check for improper con-
6. Release the accelerator pedal nectior.
B ,;§ and let idle. 2. Check component,
~ Vacuum should not exist. Refer to EC-379.
0K OK
¥
CHECK COMPONENTS
: EVAP canister purge
ftake manitold E:ontrol solenoid valg\]fe).
SEF368U Refer to “COMPONENT
INSPECTION”, EC-379.
Intake manitol
‘ ta‘)le z anifold Front /j_/ i
o \f N NG
X CHECK COMPONENT .| Replace EVAP canister
(EVAP canister purge volume control "| purge volume control
valve). valve.
Refer to “COMPONENT INSPECTION”,
EC-378.
v OK
=== EVAP canister purge - {Go to next page.)
volume contrel valve
SEFg72U

EC-376
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Evaporative Emission (EVAP) Control System

D FVAP canister purge Purge Flow Monitoring (For California)
_ T control solencid valve (cont’d)
® @l
D l
CHECK COMPONENT NG_ Replace EVAP canister 4,
(EVAP canister purge control sclenoid purge conirol solencid
- y valve). valve,
=AM t Refer to “COMPONENT INSPECTION”, EM
%ake manifold  \| EC-379.
MW TN
SEFg89U OK R
. y LG
Intake manifold Front NG ,
¥ CHECK COMPONENT »| Replace EVAP canister
— (EVAP canister purge control valve}. purge control valve.
Refer to “COMPONENT INSPECTION”,
EC-379.
oK FE
v
CHECK COMPONENT AND CIRCUIT NG_ Replace EVAP control -
(EVAP control system pressure sensor). system pressure sensor, &l
I = 1. Check disconnection of hose con- repair or replace harness/
SEF973L) nected to the sensor. connector.
2. Check sensor harness connector for 23
View with protector remode water.
EVAP contral system Front Water should not exist.
©F pressure sensor V5 Fuel tank It OK, go to step 3. R4
harness conhector uel tan 3. Check EVAP control system pressure
sensor.
Refer to “P0450 EVAP control system ER
pressure sensor”, EC-287.
OK _
| gr
CHECK COMPONENT NG | Replace EVAP canister
SEF092] | (EVAP canister vent control valve and vent control valve and ms
- - O-ring). O-ring. 2
ylew with protector removed Refer to “COMPONENT INSPECTION”,
EVAP canister - EC-372.
venl control valve BT
OK
¥
e CHECK EVAP PURGE LINE. NG | Replace . "
— — Inspect EVAP purge line (pipe and rub- t
ber tube). Check for evidence of leaks.
OK EL
s L.
— EVAP canister sergs7ul | Clean EVAP purge line (pipe and rubber
tube) using air blower. By
h 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.
¥
INSPECTION END
537
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)

DIBCONNECT

€

4

L

O\ e

=)

il |

SEF3530Q

CMPSsRPM(REF)
VHCL SPEED SE
B/FUEL SCHDL

EVAP SYS PRES
PURG CONT SV

WactvetesTH [

PURG VOL CONT/NV 20Step
zztozz=z==c MONITOR =zz==z=zz:5=z

712rpm
Ckm/h
1.1msec
3.36V
ON

lauil uP | bw

N JlQd|

SEF508R

&€

SEF2610Q

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (For California)
(Cont’d)

COMPONENT INSPECTION

EVAP canister purge volume controi valve

® "

2)

3)

4)

5)
6)

Disconnect EVAP canister purge volume control
valve harness connector.

Check resistance between the following terminals.
terminal (2) and terminals (1), 3

terminal (8) and terminals (@), (&)

Resistance:

Approximately 35 - 43Q) [At 25°C (77°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”.
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.

OR

4)

5)

Disconnect EVAP canister purge volume control
valve harness connector.

Check resistance between the following terminals.
terminal (2) and terminals 1), 3

terminal (8) and terminals (&, ()

Resistance:

Approximately 35 - 4302 [At 25°C (77°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-
urne 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 vaive.

EC-378
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EVAP canister purge
@tr}ol valve
Py A:’I.ﬁ"j)
A T T /

SEF285PA)

SEF313Q

Ared side

AEC140A

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (For California)

(Cont’d)

EVAP canister purge control valve
Check EVAP canister purge control valve as follows:

1. Blow air in port &), and (©), then ensure that there is no i

leakage.

2. Apply vacuum to port (A). [Approximately —-13.3 to —20.0
kPa (=100 to —150 mmHg, —3.94 to -5.91 inHg)]
Blow air in port © and make sure air flows freely out of port

®.

EVAP canister purge control solenoid valve L
Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between (&) and between @ and (© =2
12V direct currenlt sup- Yes No
ply between terminals il
&

No supply No Yes
If NG or operation takes more than 1 second, replace solenoid F&
valve.

One-way valve

Check one-way valve air passage continuity.

BT
Condition Air passage continuity
Blow air into side B to A Yes Bl
Blow air into side Ato B No -
If NG, replace one-way valve. EM
539
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Atmospheric pressure Coilo Terminal

side

Valve

Canister side Spring

SEF378Q

Plunger

View with protector removed

““ﬁ-/—U

L erre— ) |:
EVAP canister - N—
SEF957U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (For California)

COMPONENT DESCRIPTION

NOTE:
If both DTC P0440, P1440 and P1448 are displayed, perform

TROUBLE DIAGNOSIS FOR DTC P1448 first.

The EVAP canister vent control valve is located on the EVAP
canister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid
valve is energized.

A plunger will then move to seal the canister vent. The ability to
seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually
remains opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and
allows “EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT// | @ Ignition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
EVAP canister vent con- _ S— BATTERY VOLTAGE
108 | LGB | e |Ignition switeh “ON”| (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check tems
Troul?\lﬁ) Code Malfunction is detected when ... (Possible Cause)
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

Water separator

EVAP canister is saturated with water.
Vacuum cut valve

EC-380
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TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (For California) (Cont’d)

EVAP SML LEAK PD44

o e rocom U DIAGNOSTIC TROUBLE CODE CONFIRMATION
LOCATION OF 5-30G PROCEDURE @l
(41-86F) NOTE:

2)OPEN ENGINE HOOD. : .

Q)START ENGINE WITH e If both DTC P0440 or P1440 and P1448 are displayed, _
I\;EE;J%LF STI\CI)PPTE% . perform TROUBLE DIAGNOSIS FOR DTC P1448 first. i
B R e i FOR e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

4)TOUCH START. PROCEDURE” has been previously conducted, always Bl

[EXIT ” turn ignition switch “OFF” and wait at least 5 seconds
E before conducting the next test.

e Make sure that EVAP hoses are connected to EVAP can- G
ister purge volume control solenoid valve properly. =

START |

SEF296l

'EC-381

W EvaAP ML LEAK Pos0 B [ ] TESTING CONDITION:
e Perform “DTC WORK SUPPORT" when the fuel level is
less than 3/4 full. If not, inspect fuel filler cap and fuel
wokok ok k ok QR * kKR Kk tank separately. Refer to EC-270.
e Always perform test at a temperature of 5 to 30°C (41 to [E
86°F).
o |t is better that the fuel level is low.
f@ 1) Turn ignition switch “ON". Al
| END || PRINT ‘B 2) Select “EVAP SML LEAK P0440" of “EVAPORATIVE
- SEF297U SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT. IFA
W EVAP SML LEAK Pod4ol ] Follow the instruction displayed.
3) Make sure that “OK” is displayed. -
CAN NOT BE If “NG” is displayed, go to following step. RA
DIAGNOSED If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle temperature _ _
FUEL TEMPERATURE IS 100 at 25°C (77°F) or cooler. After “TANK F/TMP SE” S
HAS CGOLED. becomes less than 30°C (86°F), retest.
(Use a fan to reduce the stabilization time.) ST
4) Disconnect hose from water separator. et
[ EXIT || PRINT L, 5) Select “VENT CONTROLA” of “ACTIVE TEST”
mode with CONSULT. B
o O-ring €23 6) Touch “ON” and “OFF” alternately. "
‘f‘f PR R 7) Make sure the following.
VENT GonTROLY QFF Condition Air passage continuity BT
To=m===: MONITOR —ooomwee: VENT CONTROLY between @ and
CHPSHRMIED oo ON No e
A/F ALPHA 100%
THRTL POS SEN 0.52v OFF Yes
|EYeEd| OFF | If the result is NG, go to “DIAGNOSTIC |
PROCEDURE”, EC-383. =L
If the result is OK, go to “DIAGNOSTIC PROCE-
SETY DURE” for “TROUBLE DIAGNOSIS FOR DTC
P0440”, EC-270. o
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TROUBLE DIAGNOSIS FOR DTC P1448

B

k) 5.1- 63 N-m
(0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

SEF969S

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (For California) (Cont’d)

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.

B 2

Disconnect hose from water separator.
Disconnect EVAP canister vent control valve harness

connector.

3) Verity the following.
Condition Air passage continuity
12V direct current supply between
terminals @ and @ No
No supply Yes

If the result is NG, go to “DIAGNOSTIC

PROCEDURE”, EC-383.
If the result is OK, go to "TROUBLE DIAGNOSIS

FOR DTC P0440”, EC-267.

EC-382
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TROUBLE DIAGNOSIS FOR DTC P1448

View with protector removed

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (For California) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

SEF957U

CHECK RUBBER TUBE FOR DISCON-
NECTION.

Check disconnection of rubber tube to
EVAP canister vent control valve and
clean the rubber hose and/or vent con-
trof valve then install properly.

EVAP canister — Vacuum cut valve

OK

)

e

e

Water\f

@7 pressure sensor

8] View with protector removed

\ \
EVAP control system

harness connector

removed +
e/ / / / NG .
Vacuum cut / CHECK COMPONENT ] Replace EVAP canister
Vﬂ'l’,e bypass valve {EVAP canister vent control valve and | vent controt valve and
O-ring). O-ring.
Refer to “"COMPONENT INSPECTION"
on next page. FE
B | OK
CHECK COMPONENT NG_.: Replace vacuum cut A7
(Vacuum cut valve). valve.
serogay| | efer to “COMPONENT INSPECTION”,
EC-394. EA
J o
CHECK IF EVAP CANISTER IS SATU- NG.}_ Check the following: B,
EVAP canister RATED WITH WATER. 1. Visually check the
_/ 1. Remove EVAP canister with EVAP EVAP canister for
canister vent control valve attached. damage. -
2. Check if water will drain from the 2. Check hose connec- =i
EVAP canister. tion between EVAP
If it will, weigh the EVAP canister canister and water
with the vent control valve attached. separator for clogging &7
EVAP canister If the weight is: and poor connection.
vent control valve gersosU More than 1.8 kg (4.0 Ib) — NG 3. Check water separator.
i Less than 1.8 kg (4.0 Ib) — OK Refer to “COMPO- .
NENT INSPECTION”, 3
OK EC-275.
Front If NG, repair hose or
—u@l\_\ replace EVAP canister or BT
© Fuel tank ™~ water separator. /
E] A 4
CHECK COMPONENT NG> Repair or replace har- (14
{EVAP control system pressure sensor}. ness and/or connectors
1. Check for disconnection of hose con- or replace EVAP control _
nected to the sensor. system pressure sensor. =
2. Check harmess connector for water in o
the sensor connectors.
SEF092V Water should not exist.
3. Check EVAP control system pressure DK
SEnsor.
Refer to "COMPONENT INSPECTION”
on next page.
l OK
Perform “TROCUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.
INSPECTION END
543
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Of—ringQ

CONNECT

MactveTesTE [

VENT CONTROLY QFF

—==zz==: MON| [QR =======:
CMPS=APM{REF)
FR Q2 MNTR
AF ALPHA
THRTL PCS SEN

ISYMGNIOES| OFF |

SEF191Y

(0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)
SEF969S

AEE

ECM Ol CONNECTOR

EVAF control system 67
pressure sensor

SEF516U

/ /—Bli:d© plu 5]5\
@1.‘...,@] AL
‘\l'xv," \® \_k/;h\/

* @: Bottorn hole {Ta atmosphere)
(B : Emergency tube (From EVAP canister)
© : Inlet port (To member)

SEF829T|

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (For California) (Cont’d)
COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

Condition Air passage continuity
VENT CONTROL/V between and
ON No
OFF Yes
OR
5=y
- Air passage continuity
Condition between and
12V direct_current_supply between No
terminals and
No supply Yes

If NG, clean valve using air blower or replace as necessary.

If the portion is rusted, replace EVAP canister vent control
valve.

Make sure new O-ring is instalied properly.

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 pressure) Voltage (V)
0 kPa {0 mmHg, 0 inHg) 3.0-36
-8.3 kPa (-70 mmHg, ~2.76 inHg) 0.4-086
CAUTION:
e Always calibrate the vacuum pump gauge when using
it.

e Do not apply pressure over 20.0 kPa (150 mmHg, 5.91
in Hg) or vacuum below -20.0 kPa (-150 mmHg, -5.91
inHg).

5. If NG, replace EVAP control system pressure sensor.

Water separator

Check visually for insect nests in water separator air inlet.
Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that @& and (© are not clogged by blowing air into
with ®), and then © plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

* U pwp~
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View with protector removed j Vacuum Cut Valve Bypass Valve (For
Vacuum cut //A California)

e ° | COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are

installed in parailel on the EVAP purge line between the fuel tank 574

and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum

A\ Y from being applied to the fuel tank. B
a== The vacuum cut valve bypass valve is a solenoid type valve and

EVAP caniter ~— Vasuum o valve oo generally remains closed. It opens only for on board diagnosis.

The vacuum cut valve bypass valve responds to signals from LG

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

I
EVAP canister One-way
EVAP control system pressure sensor purge control  valve m
Vacuum cut valve bypass valve EVAP solenoid valve AT
serwce )
port

cut valve |canister

~ ®\ EVAP canlqter EA
- purge control valve !
Vacuum EVAP
Fuel tank

EVAP canistsr EVAP canister RA
vent control purge volume
valve \é control valve SEF603U
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values s
MONITOR ITEM CONDITION SPECIFICATION
VC/V BYPASS/V |® Ignition switch: ON OFF S

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground). BT

TER-
WIRE DATA
MINAL 2
N o, ICOLOR TEM CONDITION (DC Voltage) A,
Vacuum cut valve BATTERY VOLTAGE
17 e : & i :
1 L/G bypass valve [Ignition switch “ON (1 - 14V) BL
ON BOARD DIAGNOSIS LOGIC B
Diagnostic Trouble L Check ltems
Code No. Malfunction 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-385 545



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (For
California) (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”.

% MONITOR % No Fa [ ) 2) Select “DATA MONITOR” mode with CONSULT.
CMPS-RPM{REF) 700rpm 3) Start engine and wait at least 5 seconds.
OR

Q@ 1) Start engine and wait at least 5 seconds.
2/ 2) Select “MODE 7” with GST.
OR
@ 1) Start engine and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds

{ RECORD ] and then turn “ON”.
SEF190P 3} Perform “Diagnostic Test Mode N (Self-diagnostic

results)y” with ECM.

EC-386 546
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Vacuum Cut Valve Bypass Valve (For
California) (Cont’d)

EC-BYPS/V-01 @

IGNITION SWITCH

ON or START i
Fefor to “EL-POWER". mmmm  Detectable line tor BTC e
104 —  Non-detectable line for DTC
)
LAY
..MS?
et c
F107 LG
LY
‘Fw?
'—r‘ ()]
Ly

CuT
VALVE
BYPASS -
VALVE R,
uIG EE
LG i
ol
A
i o RS
L/G
B
K|
CYBY ECM (FCCS
CONTROL
MODULE) o)
Fi0] HA
L
1]2]s]a]5 el7]elslol@sd A2y @) 52 ({409 I
ER K2 KR 21 1) K53 K R ) ) 2 24 ) 2 NG [ A EV e, 5 o

B E A
olis] bl Tselsals] for] [|
4 H.S.

101]102)103] [104[105(108
107]108]103] [110]111[112

F2) o o o N e ey A 5 ) 2 R R 7y
113]114]115{ |18]117]118 34]35]a6]a7 51]52] [eele7]e8]eg

AEC507A
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View Wll’h protector removed

cuum cut /////

valve bypass valve
ks

o
EVAP canlster Vacuum cut valve SEF093Y

0

W ACTIVETEST H

VC/Y BYPASS/V
=zz=zz=z=r MONITOR =====zz==:

CMPS-RPM(REF)

FR O2 MNTR

ASF ALPHA

THRTL POS SEN

mm

SEF364U

D?SCONN ECT

b
1

® o

SEF877T

DISCONHECT DISCONNECT
W@u!

SiE3)

1of CDNNECTOR”
17

Il Ecm

[Q]

Vacuum Cut Valve Bypass Valve (For

California) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

> Without CONSULT

Go to CHECK POWER SUPPLY [E.

SEF734T;

v

CHECK CIRCUIT. OK | Go to “CHEGK COMPO-

1. Perform “VC/VV BYPASS/V” in "| NENT" after procedure
“ACTIVE TEST" mode. (CH

2. Make sure that clicking sound is
heard from the vacuum cut bypass
valve.

l NG
B

CHECK POWER SUPPLY. NG | Gheck the following.

1. Turn ignition switch “OFF". "| ® Harness conneclors

2. Disconnect vacuum cut valve bypass @
valve harness connector. ® Harness connectors

3. Turn ignition switch “ON". ,

4. Check voltage between terminal @ ® 10A fuse

and ground with CONSULT or tester. ® Harness for open or

Voltage: Battery voltage short between vacuum

OK cut valve and fuse
If NG, repair open circuit
or short to ground or
short to power in harness
or connectors.
v

CHECK OUTPUT SIGNAL CIRCUIT. | NG| check the following.

1. Turn ignition switch “OFF”. "| ® Hamess connectors

2. Disconnect ECM harness connector. W@sD,

3. Check harness continuity between ® Harness connectors
ECM terminal and terminal :
Continuity should exist. ® Harness for open or
If OK, check harness for short to short between vacuum
ground and short to power. cut valve bypass valve

and ECM
oK. If NG, repair open circuit
or short to ground or
short to power in harness
or connectors.
¥
CHECK COMPONENT NG,‘ Replace vacuum cut
{Vacuum cut valve bypass valve). "| valve bypass valve.

Refer to "COMPONENT INSPECTHON"
on next page.

OK
h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-99.

h 4

INSPECTION END

EC-388
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CONKECT

WacTveTesTE [

VOV BYPASSAV OFF

MONITOR =
CMPSYRPM(REF} orpm
FR Q2 MNTR AIGH
AF ALPHA 100%
THATL POS SEN 0.52v

SEF254V

SEF351Q

Vacuum Cut Valve Bypass Valve (For
California) (Cont’d)

COMPONENT INSPECTION

Vacuum cut valve bypass valve

Check air passage continuity.

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

Condition Air passage continuity
VC/V BYPASS/V between (&) and
ON Yes
OFF No
OR
N
&)
. Air passage conlinuity
Condition between @ and
12V direct current supply betwesn terminals Yes
No supply No

If NG, replace vacuum cut valve bypass valve.

EC-389

@
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EM

g
fidies
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TROUBLE DIAGNOSIS FOR DTC P1491

View with protector removed
W

cuﬁ(n} cut // //j

valve bypass valve
P

Vacuum Cut Valve Bypass Valve (For
California)

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum
from being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass vaive 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.

EVAFP control system pressure sensor

Vacuum cut valve bypass valve

EVAP canister One-way
valve

purge cantrol
solencid valve

O

EVAP
service
port

Fuel tank

vent

\i$ EVAP
EVAP canister

contral \é‘)
valve

EVAP canister
purge control valve

)

EVAP canisierX
purge velume
control valve

cut valve | canister

SEFGO3U

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 @3 (ECCS ground).

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC Voltage)
NO.
Vacuum cut valve - BATTERY VOLTAGE
117 HY 11} ”
L/G bypass valve ‘Ignltlon switch “ON (1 - 1av)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when .... (Possible Cause)

P1491 ® Vacuum cut valve bypass valve does not oper- |® Vacuum cut valve bypass valve

0311 ate properly. ® \acuum cut valve
® Bypass hoses for clogging
® EVAP control system pressure sensor
® EVAP canister vent control valve
® Hose between fuel tank and vacuum cut valve

clogged
® Hose between vacuum cut valve and EVAP
canister clogged

® EVAP canister

EC-390
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TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum Cut Valve Bypass Valve (For

California) (Cont’d)

B vCccutvBPN Plag1 Il ]
OUT OF CONDITION DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE @l
========== MONITOR ==zzzzzz=z
CAUTION:
T oaREn) [Searem Always drive vehicle at a safe speed. "
B/FUEL SCHDL 1.2ms NOTE: 1.2,

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni- g
tion switch “OFF”’ and wait at least 5 seconds before con-

sere41u|  ducting the next test.

TESTING CONDITION: LG
o Always perform test at a temperature of 5 to 30°C (41 to

B vC CUTV BPV P1491l [ ]

86°F).
¢ This test may be conducted with the drive wheels lifted
:E:M:;:S:FZRF’TVI E\g?:)ITOH :1:;;5?::::: in the shop or by driving the vehicle. If a road test is
, rpm -t h
THRTL POS SEN Moy expgcted to be easier, it is unnecessary to lift the -
B/FUEL SCHDL 2.6ms vehicle. 5

EJ 1} Turn ignition switch “ON".
2) Start engine and warm it up to normal operating tem- -
perature. !
3) Turn ignition switch “OFF” and wait at least 5 sec-

SEF2420
onds. 2

4) Start engine and let it idle for at least 1 minute.
W vC CUTV BPA P1agt Il [] 5) Select “PURG CN/V & S/V P1493” of “EVAPORA-
COMPLETED TIVE SYSTEM” in “DTC WORK SUPPORT” mode R

with CONSULT.

6) Touch “START”.

7} When the following conditions are met, “TESTING” BR
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take at least 30 g7
seconds.)
CMPS-RPM (REF): 1,000 - 2,750 rpm

SELF-DIAG RESULTS

SEF912UL

Selector lever: Suitable position B
Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 1.8 - 7.3 ms

If “TESTING” is not displayed after 5 minutes, retry 27

from step 3).

8) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS” and go to the following [H&
step.

If “NG” is displayed, refer to “DIAGNOSTIC PROCE-
DURE” of “TROUBLE DIAGNOSIS FOR DTC EL
P1493”, EC-401.

9) Select “PURG VOL C/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with [0
CONSULT.

10) Touch “START”.

If “COMPLETED” is displayed, go to step 12.

11) When the foliowing 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 - 2,750 rpm

&
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TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum Cut Valve Bypass Valve (For

California) (Cont’d)

BATTERY

EVAP canister
side

SEF5300C

Selector iever: Suitable position
Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 1.8 - 7.3 ms

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 dispiayed, refer to “DIAGNOSTIC PRO-
CEDURE” of “TROUBLE DIAGNOSIS FOR DTC
P1444”, EC-361.

13) Select “VC CUT/V BP/V P1491”" of “EVAPORA-
TIVE SYSTEM” in “DTC WORK SUPPORT” mode
with CONSULT.

14) Touch “START".

15) When the foliowing conditions are met, “TEST-
ING” will be displayed on the CONSULT screen.
Maintain the conditions continuously until
“TESTING™” changes to “COMPLETED”. (It will
take at least 30 seconds.)

CMPS-RPM (REF): Less than 2,275 rpm
Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 0.5 - 5.3 ms

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,
refer to “DIAGNOSTIC PROCEDURE"”, EC-393.

OR

OVERALL FUNCTION CHECK
@ 1) Remove vacuum cut valve and vacuum cut valve

bypass valve as an assembly.

2) Apply vacuum to port 8 and check that there is no
suction from port ®).

3) Apply vacuum to port () and check that there is suc-
tion from port @).

4} Blow air in port and check that there is a resis-
tance to flow out of port (a).

5) Supply battery voltage to the terminali.

6) Blow air in port & and check that air flows freely out
of port (B).

7) Blow air in port 8 and check that air flows freely out

of port A).

EC-392
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TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum Cut Valve Bypass Valve (For

W ACTIVE TEST B

VC/V BYPASS/V

L

California) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

harness connector

SEFQ92V

(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”
on next page.

iOK

INSPECTION END

EC-393

========== MONITOR =========-
CMPS«RPM(REF) Orpm
FR 02 MNTR RICH v
A/F ALPHA 100% CHECK COMPONENT. 0K= Check the following.
THRTL POS SEN 0.52v 1. Remove vacuum cut valve and ® EVAP purge line hoses
vacuum cut valve bypass valve as an between EVAP canister
ON/OFF assembly. and fuel tank for clog-
SEF3gab| | 2. Apply vacuum to port @ and check ging or disconnection.
that there is no suction from port (B). Refer to “Evaporative
3. Apply vacuum to port (B) and check Emission Line
that there is suction from port (). Drawing”, EC-27.
4. Blow air in port and check that ® EVAP canister, refer to
there is a resistance to flow out of EC-24.
port @ & EVAP purge port of fuel
@ 5. Select “VC/V BYPASS/V” in tank for clogging
“ACTIVE TEST” mode with If NG, repair or replace.
CONSULT and touch "ON”.
OK
BATTERY OR
/ 5. Supply battery voltage to the v
terminal. -
6. Blow air in port (&) and check that air Go to CHECK
flows freely out of port (B). COMPONENT (EVAP
7. Blow air in port (B) and check that air system control pressure
flows freely out of port (&). sensor)” below.
NG
Fuel tank side EVAP canister l
side Check bypass hoses for clogging. NG, Repair or replace hoses.
® & OK
E v
EHECK COMPONENT NG> Replace maifunctioning
{Vacuum cut valve, vacuum cut valve parts.
bypass valve).
Refer to “COMPONENT INSPECTION”
SEF530Q | on next page.
[B] view with protector removed OK
s -
— acuum cut
—— valve bypass valve CHECK COMPONENT NG, Repair or replace
~— (EVAP system control pressure sensor). harness, connectors
1. Check for disconnection of hose con- and/or replace EVAP
:{E nected to the sensor. control system pressure
- ! 2. Check sensor harness connector for SENSOor.
; water.
Water should not exist.
If OK, go to the following step.
. ) 3. Check EVAP conirol system pressure
EVAFP canister — Vacuum cut valve SEF093Y Sensor.
Refer to “"COMPONENT INSPECTION”
: - on next page.
View with protector removed pag
\ {
EVAP control system @F"O”? \ lOK
@ pressure sensor 5 Fuims~ | [ CHECK COMPONENT NG | Repair or replace EVAP

canister vent control
vaive.

@

A

Bl

512,

553



TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (For

California) (Cont’d)
El COMPONENT INSPECTION
|

B AcTIVETEST I
0 wrer® B yacuum cut valve bypass valve

Check air passage continuity.
:?‘“’

WCAY BYPASEY OFF

m—==== MONITOR ======
CMPSHAPM{REF} arpm
FR Q2 MNTR RICH

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

AF ALPHA

100%
THEIL POS SEM D.52Y

| -
L |
® (IO eldE| OFF | Condition Air passage continuity
VvC/V BYPASS/V between (&) and
ON Yes
SEF254V
OFF No
OR
=
. Air passage continuity
Condition between (&) and
12V direct current supply between terminals Yes
No supply No

If NG or operation takes more than 1 second, replace vacuum

SEFSSTY cut valve bypass valve.

EVAP canister
side

Kv;muum cut valve Vacuum cut valve

Check vacuum cut valve as follows:

Plug port © and (@ with fingers.

Apply vacuum to port ® and check that there is no suction
from port (®.

Apply vacuum to port and check that there is suction
from port ().

Blow air in port (8) and check that there is a resistance to
flow out of port ).

Open port (© and (.

Blow air in port (&) check that air flows freely out of port (©).
. Blow air in port ® check that air flows freely out of port (©.

Fuei tank side

Negn A~ 0 M-

SEF379Q

‘co.m C. EVAP control system pressure sensor
HS. E} 1. Remove EVAP control system pressure sensor with its har-
I Tof ness connector connected.

2. Remove hose from EVAP control system pressure sensor.
3. Use pump to apply vacuum and pressure to EVAP control

ecM  lofconnecToR]|

EVAP conirol system 67
pressure sensor

system pressure sensor as shown in figure.
& 4. Check output voltage between ECM terminal &) and engine
l ground.
= Pressure (Relative to atmospheric pressure) Voltage (V)
SEF516U 0 kPa (0 mmHg, 0 inHg} 3.0-36
—9.3 kPa {-70 mmHg, -2.76 inMg) 0.4-06
CAUTION:
e Always calibrate the vacuum pump gauge when using
it.

e Do not apply pressure over 20.0 kPa (150 mmHg, 5.91
in Hg) or vacuum below -20.0 kPa (-150 mmHg, -5.91
inHg). _

5. If NG, replace EVAP control system pressure sensor.

EC-394 554



TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (For
California) Gl

SYSTEM DESCRIPTION

Camshaft position sensor

paap
il

Engine speed

¥

Engine coolant temperature sensor Engine coolant temperature . EVAP canister =
» purge control
Throttle position sensor Throttle position | ECM solenoid valve -
Vacuum
Vehicle speed sensor Vehicle speed _ signal
i v
ignition switch Start signal . EVAP canister

purge control

==

Density of oxygen in exhaust gas valve SiE
(Mixture ratio feedback signal)

Front heated oxygen sensor

This system controls the vacuum signal applied to e Ignition switch “ON” AT
the EVAP canister purge control valve. e Closed throttle position
When the ECM detects any of the following e Low engine coolant temperature o
conditions, current does not flow through the ¢ During deceleration PR
EVAP canister purge control solenoid valve. e Engine stopped
The solenoid valve cuts the vacuum signal so that e Low vehicle speed (M/T models) B
the EVAP canister purge control valve remains e For 60 seconds after starting engine s
closed. (After warm-up to normal operating tempera-
ture) =3
D
B
To EVAP canister purge control valve COMPONENT DESCRIPTION
ek | e | EVAP canister purge control solenoid valve oy
vacuum ' air duct The EVAP canister purge control solenoid valve responds to
sana - signals from the ECM. When the ECM sends an OFF signal, the

vacuum signal (from the intake manifold to the EVAP canister [3

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 [EL
valve. The sighal then opens the EVAP canister purge control

sere7apn  Valve. .

EVAP canister purge control valve

EVAP canister purge When the vacuum signal is cut by EVAP canister purge control
contrel valve solenoid valve, EVAP canister purge control valve closes.

)

izl
&5

Vacuum signal from
EVAFP canister purge
control solencid
valve

To EVAP
' — Y, canister
From purge volume
EVAP ( control valve
GaniStl} 7}@ »y
SEF039V

EC-395 555



TROUBLE DIAGNOSIS FOR DTC P1492
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (For
California) (Cont’d)
EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister One-way

EVAP control system pressure sensor purge contral  vatve m
EVAP solenoid valve

Vacuum cut valve bypass valw
service
port
%\ l I EVAP canister j
wrge contrel valve
Vacuum EVAP purd

cut valve |canister

EVAP canister EVAP canister
vent control \é) purge volume
valve control valve SEF603U

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

MONITOR ITEM CONDITION SPECIFICATION
ldle OFF

FURG CONT ® Engine: After warming up More than 60 seconds after start-

SV ing engine ON
2,000 rpm

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Engine is running | BATTERY VOLTAGE
L Idle speed (11 - 14V)
105 | RW EVAP canlsteI: purge |Engine is running.| {Warm-up condition)
control solenoid valve
t More than 60 seconds after starting engine | Approximately OV
Engine speed is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Trouble Code Malfunction is detected when .... Che.Ck ltems
(Possible Cause)
No.
P1492 ® The improper voltage signal is sent to ECM ® Harness or connectors
0807 through EVAP canister purge control solenoid {The EVAP canister purge control solencid valve

valve. circuit is open or shorted.)
® EVAP canister purge control solenoid valve

EC-396 556



TROUBLE DIAGNOSIS FOR DTC P1492

Y MONITOR 3% NOCFAIL D

CMPS«sRPM(POS)

Orpm

RECORD

SEF888T

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (For

California) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR" mode with CONSULT.
3) Wait at least 5 seconds.

OR

1) Turn ignition switch “ON” and wait at least 5 sec-

onds.,

2) Select “MODE 7” with GST.

OR

onds.

1) Turn ignition switch “ON” and wait at least 5 sec- E

2) Perform “Diagnostic Test Mode Il (Self-diagnostic

results}” with ECM.

EC-397

BT

557



TROUBLE DIAGNOSIS FOR DTC P1492
Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (Circuit) (For
California) (Cont’d)

EC-CANI/N-01
IGNITION SWITCH mamm : Detectable ling for DTG
ONor START e : Nor-delgctable fing for DTC
Retar to “EL-POWER".
10A
]
Ly

_é{l}g—gE@\

g

=
[
6]

ECM (ECCS
CONTROL
MODULE)

Fin

o
=3
0

iz]3]als gl7ls]e i . .:4@
11]1e]1sialisbie[i7] 12 [raleo]et [22]es e v G

101{102{103| [104|105]108 [eof21]22]23)
107|toel109] [110]111]112 8
143]114]115] 1116{117]115 2413513637

AECA495A

EC-398 558



TROUBLE DIAGNOSIS FOR DTC P1492
Evaporative Emission (EVAP) Canister Purge

o EVAP canister purge Control Valve/Solenoid Valve (Circuit) (For
- T — control solenoid valve California) (Cont’d)
S DIAGNOSTIC PROCEDURE el
INSPECTICON START
A,
CHECK POWER SUPPLY. NG | Check the following. .
o intare manifold 1. Disconnect EVAP canister purge con- | ® Hamess connector EM
NN S trol solenoid valve harness connector. G20,
SEFSESUN | 2 Tumn ignition switch “ON". ® Harness connector
3. Check voltage between terminal (2) @sD, LG
and ground with CONSULT or tester. ® 10A fuse
Fo DISCONNECT ‘ ﬁ Voltage: Battery voltage ® Harness for open or
. Eﬁj] @@ OK short between EVAP
canister purge contral
(ﬁb solenoid valve and fuse
If NG, repair harness or FE
connectors.
B AT
D o CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
=  gereaor| | 1- Tum ignition switch “OFF”. "| ® Harness connector
2. Disconnect ECM hamess connegtor. @2, &2 B
B 3. Check harness continuity between ® Harness for open or -
N I ECM terminal and terminal (1). short between EVAP
) (& Continuity should exist. canister purge contro!
HS TS R
- = If OK, check harness for short to solenoid valve and ECM e
|| T HCONNEGTOR" = ground and short to power. - If NG, repair harness or
1 connectors.
105 IOK 2R
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge control solenoid "] purge control solenoid i
@ valve). valve, 9!

Refer to “COMPONENT INSPECTION”
SEF515T| | halow.
i OK

Perform “TROUBLE DIAGNOSIS FOR _—
INTERMITTENT INCIDENT”, EC-99. BY

INSPECTION END HA
EL
COMPONENT INSPECTION
EVAP canister purge control solenoid valve (DX
Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between (&) and between (&) and (€
12V direct currenlt sup- Yes No
ply between terminals
No supply No Yes
SEF3130 if NG or operation takes more than 1 second, replace solenoid
valve.
559
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TROUBLE DIAGNOSIS FOR DTC P1493

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (For California)

Engine coolant temperature sensor

Engine coolant temperature

EVAP canister

¥

Throttle position sensor

Throttle position

Y

purge control
solenoid valve

Vehicle speed sensor

Vehicle speed

ECM

b4

Vacuum
signal

Yy

Ignition switch

Start signal

v
EVAP canister

Py
L

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 following
conditions, current does not fiow 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 control valve

]

Intake
manifold
vacuum

signat

To intake
afr duct

SEF673PA

EVAP canister purge centrot valve
control solencid

valve —

Vacuum signal from iEVAP canister purge

To EVAP
‘ canister
From purge volume
EVAP A cantrol valve
canister -
» -

SEF039YV

(Mixture ratio feedback signal)

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 manifoid 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
vaive.

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-400
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TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (For California)
(Cont’d)
EVAPORATIVE EMISSION SYSTEM DIAGRAM Gl

EVAP canister One-way

EVAF control system pressure sensor purge control Va\{!ve m M.ﬂﬁ\
solencid valve y it

Vacuum cut valve bypass valw EVAP
servic;\;
ort
i - i L
l i EVAP canister &
urge control valve
Vacuum-— | EVAP purd

cut valve |canister l@
EVAP canister

EVAP canister
vent control \($) purge volume
valve control valve SEF603U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

| Fuel tank

e EE
Specification data are reference values .
MONITOR ITEM CONDITICN SPECIFICATICN 5

Idle OFF AT
PURG CONT e Engine: After warming up More than 60 seconds atter start-
sV ing engine ON (FA,
2,000 rpm
ECM TERMINALS AND REFERENCE VALUE A
Specification data are reference values and are measured between each terminal and (ECCS ground).
G
TER- B
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO. e
— _ 1
|Eng|ne is runnlng.[ BATTERY VOLTAGE
L Idle speed (11 -14v) .
EVAP canister purge RS
105 | Riw . ]Engine is running.|
control solenaid valve
t More than 60 seconds after starting engine | Approximately OV BT
Engine speed is 2,000 rpm.
14
ON BOARD DIAGNOSIS LOGIC "
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck ltems EL
: {Possible Cause}
No.
P1493 ® EVAP canister purge control valve does not oper- |® EVAP canister purge control valve )
0312 ' ate properly (stuck open}. ® EVAP canister purge control solenoid valve
® Vacuum hoses for clogging or disconnection
® EVAP control system pressure sensor
& EVAP canister vent control valve
& Water separator
® EVAP canister saturated with water
561
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TROUBLE DIAGNOSIS FOR DTC P1493

B PURG CNv&s/v P49l [

THIS SUPPORT FUNGTION
IS FOR

DTC P1493.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT | | START

SEFG10U

B PURG ON/V&S/N P1493ll ]
OK

* % %k % % & kK Kk

B SELF-DIAG RESULTSH

* % %k % NO FAILURE » % % %

PRINT

END Il

SEF&11U

VEHICLE SPD .
IGN ADVANCE ......
CALC LOAD ...

THROTTLE POS ..
INTAKE AIR ...,
FUEL SYS #1
FUEL SYS#2 ...
SHORT FT #1 ..
LONG FT #1
025B1 51 .
O2FT B1 S1. e O
O28B182 .. i 0.010V

SEF518R

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (For California)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If both DTC P1492 (0807) and P1493 (0312) are
displayed, first perform “TROUBLE DIAGNOSIS FOR
DTC P1492”. Refer to EC-395.

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

[ ]
PROCEDURE” has heen previously 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) Turn ignition switch “OFF” and wait af least 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 10 “COMPLETED”. (It will take approxi-
mately 30 seconds.)

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
CMPS-RPM (POS): 1,000 - 2,750 rpm
B/FUEL SCHDL: 1.8 - 7.3 ms

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-404.

OR
@;—% 1)} Start engine and warm it up to normal 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.

EC-402
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TROUBLE DIAGNOSIS FOR DTC P1493

[ ecw_|o]connEcTor]|

51

[ O

/)

SEF487R

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (For California)
(Cont’d)

4)
5)

6)
7)

8)
NOTE:

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

Turn ignition switch "ON” and wait at least 15 sec-
onds.

Restart engine and let it idle for at least 80 seconds.
Maintain the following conditions for at least 30 sec-
onds.

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
Engine speed: 1,000 - 2,750 rpm

Gear position : Suitable gear position

Coolant temperature: 40 - 100°C {104 - 212°F)
Seiect “MODE 7”7 with GST.

e Hold the accelerator pedal as steady as possible during
driving in step 7.

o If the driving conditions are not satisfied in step 7,
restart the procedure.

e |t is better that the fuel level is low.

OR

2)

4)
5)

7)
8)

NOTE:

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 entire proce-
dure all over again.

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

Turn ignition switch “ON” and wait at least 15 sec-
ondads.

Restart engine and let it idle for at least 80 seconds.
Maintain the following conditions for at least 30 sec-
onds.

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
Engine speed: 1,000 - 2,750 rpm

Gear position: Suitable gear position

Check voltage between ECM terminal 67 and
ground: 0.8 - 1.5V

Stop the vehicle, turn ignition switch “"OFF”, wait at
least & seconds, and then turn “ON”.

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

®» 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.

® It is better that the fuel level is low.

EC-403

)
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TROUBLE DIAGNOSIS FOR DTC P1493

Intake manifold Front

/ 13

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (For California)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICON START

EC-406.

iOK

(Go to next page.)

EC-404

'
CHECK VACUUM SIGNAL. NG.; CHECK COMPONENTS
1. Disconnect vacuum hose to (EVAP canister purge
EVAP canister purge control control solenoid valve).
= valve and install vacuum gauge. Refer to "COMPONENTS
/7 SEF973U 2. Start engine. INSPECTION" on next
3. Perform “PURG CONT S/V" in page.
Vacuum gauge 4. Seloct “ON” and "OFE" on CON OK
. Select “ON” and “ " on -
Cf(g\* SULT screen to turmn on “PURG
3 ; CONT S/V™.
@ﬁ ~way connsctor 5. Check vacuum hose for vacuum
M ¢ EVAP canister while revving engine up to 2,000
. \ purge conirol rpm.
(! valve ON: Vacuum should exist.
‘w ' OFF: Vacuum should not exist.
OR
Vacuum hose 1. Start engine and warm it up to Y
(originally connected normal operating temperature. Check vacuum hoses for
to the EVAP canister 2. Stop engine. improper connection,
purge control valve) SEFE22U 3. Disconnect vacuum hose to clogging or disconnection.
EVAP canister purge conirol Refer to Vacuum Hose
valve, Drawing”, EC-15.
4. Install vacuum gauge and start
PURG :oiliTg//\E TESTg N - enaine.
5. Check vacuum hose for vacuum
(PURG CONT VAC)  VC ON when revving engine up to 2,000
=======zzz MONITOR z========= rpm.
PURG CONT SV ON ON: Vacuum should exist.
CMPS-RPM (POS) 2000rpm OFF: Vacuum should not exist.
CLSD THL/P SW OFF
¢0K
NG .
?E'-\lJE\(F:’K CQI\tAPONENT trol valve) > F{eptiace tE\llAPIc:anls.tdz::/r
canister vent control valve). vent control valve and/or
Y [on/oFF ][ OFF | Refer 1o “COMPONENTS water separator.
SEFE82T| | INSPECTION”, EC-406.
= B i 0K
CHECK IF EVAP CANISTER IS SATU- NG, Check the following.
RATED WITH WATER. 1. Visually check the EVAP
EVAP canister 1. Remove EVAP canister with vent canister for damage.
/ control valve attached. 2. Check hose conneaction
2. Check if water drains from the EVAP between EVAP canister
canister. and water separator for
If it will, weigh the EVAP canister with clogging and poor con-
the vent contral valve attached. nection.
If the weight is: 3. Check water separator.
] More than 1.8 kg (4.0 Ib) —» NG Refer to “COMPONENT
Water. & EVAP canister Less than 1.8 kg (4.0 Ib) — OK INSPECTION”, EC-408.
¢ vent control valve ggpsagy If NG, repair hose or
OK replace EVAP canister or
water separator.
A NG
CHECK COMPONENT »| Replace EVAP canister
{(EVAP canister purge control valve). purge control valve.
Refer to “COMPONENT INSPECTION",
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TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge

View with protector removed Control Valve/Solenoid Valve (FOI' California)
g ]

EVAP c\onirol s\ystem Front \ (Cont d)

@7 pressure sensor o Fueﬁ @ &)

harness connector
l 2
[REll=
CHECK COMPONENT NG_ Replace EVAP control
{EVAP control system pressure sensor). "1 system pressure sensor
1. Check disconnaction of hose con- and repair or replace har- By
nected to the sensor. ness and connector. =

2. Check sensor harness connector for
water soak (invasion). “
Water should not exist. LG
If OK, go to step 3.

3. Check EVAFP controf system pressure
sensor, refer to EC-292,

lOK

SEF092vV

CHECK EVAPORATIVE EMISSION NG | Repair EVAP purge line FiE
LINE. "| hoses.

Check EVAP purge line hoses for leak or

clogging. AT

Refer to “Evaporative Emission Line
Drawing”, EC-27.

oK g
INSPECTION END

&1
COMPONENT INSPECTION

EVAP canister purge control solenoid valve o7

Check air passage continuity.
Air passage Air passage I8,
Condition continuity continuity ‘

BATTERY between (&) and between (&) and (©

i - L

. 12V direct current sup Ves No E

ply between terminals

SEF313Q N6 supply No Yes 554

If NG, replace solenoid valve.

EC-405 565



TROUBLE DIAGNOSIS FOR DTC P1493

EVAP canister purge

K/' control valve

SEF285PA

O{—ring Q

VENT controwy QFF

CONNECT

B AcTvETESTEH [

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (For California)
(Cont’d)

EVAP canister purge control valve

Check EVAP canister purge control valve as foilows:

1. Blow air in port &), ® and (€}, then ensure that there is no
leakage.

2. Apply vacuum to port (&). [Approximately —13.3 to —20.0
kPa (-100 to ~150 mmHg, —-3.94 to ~5.91 inHg)]
Blow air in port (© and ensure free flow out of port ().

EVAP canister vent control valve

Check air passage continuity.
\ Perform “VENT CONTROL/V” in “ACTIVE TEST” mode
with CONSULT.

=======: MON|TOR =======:
CMPS«RPM{REF} Grpm
mﬂf_m\m ] ?[',%C' Condition Air passage continuity
THRTLPOS SEN  0.52v VENT CONTROLYV between (&) and
ON/OFF ON No
OFF Yes
SEF191V
OR
=
finan B\O .ILéL.
N Ai linuity
. ir passage conlinui
iti
Q\ ® Condition between (&) and
" ; 12V direct current supply betwsaen
O-ring
Q terminals @ and @ No
.63 Nem No supply Yes

{0.52 - 0.64 kg-m,
45.1 - 55.6 in-lb)
SEF969S

BATTERY

/ﬁBlind plug
/

(s
%

* @: Bottom hole (To atmosphere)
(B : Emergency tube (From EVAF canister)
© : Inlet port {To member)

Ny

SEF829T

If NG, 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’s nest 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. Incase of NG in items 2 - 4, replace the parts.

NOTE:

Do not disassemble water separator.

EC-406
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line

COMPONENT DESCRIPTION -
The malfunction information related to A/T (Automatic Transmission) is transferred through the line (cir- E
cuit) from TCM (Transmission control module) to ECM. Therefore, be sure to erase the malfunction infor-
mation such as DTC not only in TCM but also ECM after the A/T related repair.

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

TER-
WIRE DATA
MI'\I'E')A" COLOR 'TEM CONDITION (DG Voltage) LG

|Ignition switch “ON”‘
7 G/B A/T check signal 0-3.0V
‘Engine is running.‘

ON BOARD DIAGNOSIS LOGIC FE
Diagnostic
Trouble Malfunction is detected when ... Check ltems AT
(Possible Cause)
Code No.
P1605 ® An incorrect signal from TCM (Transmission control | ® Harness or connectors =
0804 module) is sent to ECM. {The communication line circuit between ECM and v
TCM is open or shorted.)
® Dead (Weak) battery =7y
® TCM -

DIAGNOSTIC TROUBLE CODE CONFIRMATION

w MONITOR ¥r NO FaIL D PROCEDURE

CMPS+RPM(REF) 700rpm NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con- i1
ducting the next test.

TESTING CONDITION: el
Before performing the following procedure, confirm that -
[ RECORD | battery voltage is more than 10.5V.
SEF190P 1) Tum ignition switch “ON”. 153
2) Select “DATA MONITOR” mode with CONSULT. e
3) Start engine and wgt at least 40 seconds.
R
(& 1) Turn ignition switch “ON”.
@ 2) Start engine and wait at least 40 seconds.
3) Select “MODE 77 wci)th GST.
R
(5@ 1) Turn ignition switch “ON”.
- 2) Start engine and wait at least 40 seconds.
3)

Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
4) Perform “Diagnostic Test Mode II” (Self-diagnostic

results) with ECM.
EC-407 567



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (Cont’d)

EC-ATDIAG-01

TCM . : Detectable line for DTC
(TRANSMISSION wemen | Non-detectable line for DTC
. CONTROL
oBD2 MODULE)
=]
G/B
G/B
F4H
15
i GD
G/B
G/B
I 7 II
ATCK EGM (ECCS
CONTRQOL
MODULE)
F11
12]s] o Ja]e]el7 s
glgio]11]12f13[14]15 16CB)
T—l
1{2{314] {8]19)11]12{13]14]15 23| 24] 2512627 128] 23} 30]31]32{33]34 {35
5{6{718] |16]17{18{19]20]21] 22 36| 37]38139]40141]42]43]44 45| 46147148

101|102{103] [104[105{106
1071081 09] p110p111]112
113]114]115] [118[117]118

38
404
49

AEC509A
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TROUBLE DIAGNOSIS FOR DTC P1605
A/T Diagnosis Communication Line (Cont’d)
Behind glove box DIAGNOSTIC PROCEDURE

INSPECTION START

@l
v
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following. AL
1. Turn ignition switch “OFF". "| ® Harness connectors
2. Disconnect ECM harness connector . BN
and TCM harness connector. ® Harness for open or ?
3. Check harness continuity between short between ECM
ECM terminal (7) and TCM terminal and TCM 16
). If NG, repair open circuit ’
Continuity should exist. or short to ground or
If OK, check harness for short to short to power in harness
ground and short to power. or connectors.
. OK
Steorno/ : =
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.
AT
v
AECSEAA INSPECTION END EA

CASCONNECT —
H.s. Gﬁ} |__Tom__|o[connecTor]|

45
ECM O CONNECTOR L=y
7

| = s

SEF340U

EC-409 569



TROUBLE DIAGNOSIS FOR DTC P1706

Inhibitor switch

harness connecter

SEFG81T

Park/Neutral Position Switch

COMPONENT DESCRIPTION

When the gear position is “P” or “N”, park/neutral position
switch is “ON”,

TCM detects the park/neutral position when power is supplied.
The TCM sends the park/neutral signal to the ECM.

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 @® [gnition swilch: ON
Except above OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DC Voltage)
,Ignition switch “ON”
Approximately OV
Gear position is “N” or “P”
22 G/B Inhibitor switch
[Ignition switch “ON"]
4 -6V
Except the above gear position
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Maifunction is detected when ... Cthk Items
No (Possible Cause)
P1706 ® The signal of the park/neutral position switch is not | ® Harness or connectors
1003 changed in the process of engine starting and driv- | a. (The inhibitor switch circuit is open or shorted.)

ing.

b. (The circuit between ECM and TCM is open or
shorted.)

& [nhibitor switch

® TCM (Transmission centrol module)

EC-410
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TROUBLE DIAGNOSIS FOR DTC P1706

M PARK/NEUT POSISW CKT I
SHIFT

out ofF N/P -RaNGE
THEN

TOUCH START

[ next | START |
SEF962N
# MONITOR v NOFAL LI
CMPS<RPM({REF) 700rpm
COOLAN TEMP/S 85°C
VHCL SPEED SE Okm/h
P/N POSI SW ON
B/FUEL SCHDL 0.9ms
| RECORD ]
SEF331U

W PARK/NEUT POSI sw CKT ll
SHIFT
out oF N/P -raNGE
THEN

Park/Neutral 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.
1} Turn ignition switch “ON”.
2) Perform “PARK/NEUT POSI SW CKT” in “FUNC-
TION TEST” mode with CONSULT.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-413.
If OK, go to following step.
OR
2) Select “P/N PQOSI SW” in “DATA MONITOR” mode
with CONSULT. Then check the “P/N POSI SW” sig-
nal under the following conditions.

Known good signal
ON
OFF

Position (Selector lever)}

“N” and “P” (A/T only) position

Except the above position

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-413.
If OK, go to following step.

3)
4)

5)

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-

TOUCH START

START ]

[rexr ]|
SEFOB2N

T = LONNECT

| EoM__JolconnECToR]| % §
22

&)

|

it
[z =]

secutive seconds.
CMPS-RPM (REF): 1,600 - 2,750 rpm
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL.: 1 - 6.2 ms
VHCL SPEED SE: 70 - 100 km/h (43 - 62 MPH)
Selector lever: Suitable position
OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the park/
neutral position 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.

SEF964N

Condition (Gear position)

Voltage (V) (Known good data)

“P” (A/T only) and “N” position

Approx. 0

Except the above position

Approx. 5

EC-411

[,

E

L

o) (2
.rﬂ%ﬁ?‘

B

A

EL

(DX
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TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position Switch (Cont’d)

IGNITICN SWITCH
ON or START

Refer to “"EL-POWER".
10A

LI'-l FA03
LG
LG
“ 3 II
INHIBITOR
SWITCH
b ,
R 2

EC-PNP/SW-01

. Detectable line for DTC
— : Non-detectabie line for DTC

F402
—r
rem@efsﬂ
a/a aB  UR LW LY UB
ECM
NEUT | ND R-SW N-SW  D-SW 25w 1-SW | My o scion
GONTROL CONTROL
MODULE) MODULE)
Fand
<1
112] 0 [3|(indy 78] 9] (Faes 1232 © [5]6]7] (403
i[5]6]7]8] W §|5]2/ GvY 819 holzlafelisle| w
[—l
A B R EE T3] 2a] 25]ee 2728 2a[0[31[32]3
BOERICIEEEEBE 36| 37] 3830l 40[a1{a2l4z[44]as 25
101]102{103] [104{105|108 foolz1]a0]23] )
24]25]25]27]28 ’
Fio1
107}108]100 110]111[112 y s,
113[ 114115 J118l117}118 34]35]36]57 w

EC-412

AECH02A
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TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

EC-413

INSPECTION START Al
RA
Steoring— 5 TCM harness 4 1A,
column e O™ [ CHECK POWER SUPPLY. NG [ check the following. e
' 1. Disconnect inhibitor switch harness "| ® Harness connector
connector. ’ ry
2. Turn ignition switch “ON". ® 10A fuse £
3. Check voltage between terminal @ ® Harness for open or
AEGSG4A and ground with CONSULT or tester. short between inhibitor
Voltage: Battery voitage switch and fuse k&
Tl g . & If NG, repair hamess or
1.5. 53] 4 OK connectors.
AN
(7]8lafs B]
v 16]5[4/ 4 NG
CHECK INPUT SIGNAL CIRCUIT-I. »| Check the following. _
1. Turn ignition switch “OFF”, ® Harness for open or RE
2. Disconnect TCM hamess connector. short between inhibitor
3. Check harness continuity between switch and TCM
(Ci@ D & TCM terminal and terminals @, If NG, repair apen circuit AT
= . or short to ground or
SEF417T Continuity should exist. short to power in harness
If OK, check harness for short. or connectors. =i
DISCONHEST % -y QK
A€ ,
Coonr o] SOEY CHECK INPUT SIGNAL CIRCUIT-I. | NG, | Check the following. M
\els]4 1. Disconnect ECM harness connector. ® Harness connectors
19 2. Check harness continuity between , B
ECM terminal @2 and TCM terminal ® Harness for open or S
; short between ECM
. Continuity should exist. and TCM
@5@ If OK, check harness for short. If NG, repair open circuit &7
' S @ or short to ground or
SEF44QV| OK short to power in harness
T or connectors. J 3
r—p
_7om Jo[connecTon]|
1 CHECK COMPONENT NG> Replace inhibitor switch. BT
T cow |olcowecion] gnlfwlbjtor swuch)l.
I = | 5. efer to AT section.
m DISCONNECT :.U“ -E
HS. 4 oK e
BIsCotmECT Perform “TROUBLE DIAGNOSIS FOR
[Q] @@ INTERMITTENT INCIDENT”, EC-09. a
SEF359U L4
INSPECTION END I[B)
573



TROUBLE DIAGNOSIS FOR OVERHEAT

SYSTEM DESCRIPTION
Cooling fan control

Overheat

Vehicle speed sensor

Vehicle speed

Engine coolant temperature sen-
sor

Engine coolant temperature

h 4

Air conditioner switch

Cooling fan relay(s)

Ignition switch

Air conditioner “ON" signal ECM
"1 {(ECCS
. control
Start signal »| module)

Camshaft position sensor

Engine speed

h 4

Air conditioner high pressure
switch

Air conditioner pressure signal

Y

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air
conditioner high pressure switch and air conditioner ON signal. The control system has 3-step conirol
[HIGH/LOW/OFF]. When both air conditioner switch and high pressure switch are “ON”, cooling fan

operates at “HIGH” speed.

Operation

°F)

°C

Engine coolant temperature

operate.

® ;
95 :203; ¢/////////////

Vehicle speed km/h (MPH)
[1: Cooling fan does not : Cooling fan operatées at

ST
T, 105 (221) b
: 5o
/ =7 100 (212) //
2 95 (203) |
8
20 110 20 110
(12) (68) =S (12) (68)
L

Air conditioner switch “ON”, high pressure switch “OFF”

Vehicle speed km/h {MPH)
e« Cooling fan operates at

“Low” speed. “High" speed.

SEF077RA

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

MONITOR ITEM

CONDITION

SPECIFICATION

® Engine: Idling,

Engine coolant temperature is 94°C
{201°F} or less.

OFF

after warming up Engine coolant temperature is

COOLING FAN ® Ajr conditioner switch “OFF” between 95°C (203°F) and 104°C

® Vshicle speed

(219°F).

LOw

Engine coclant lemperaiure is 105°C
{221°F) or more.

HI

EC-414
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)
ECM TERMINALS AND REFERENCE V_ALUE
Remarks: Specification data are reference values, and are measured between each terminal and (ECCS

ground) with a voltmeter. @&l
TER-
WIRE DATA
M|\|1’\C|)AL COLOR ITEM CONDITION (DC Vottage) RA,
(Engine is running.| BATTERY VOLTAGE
(11 - 14v) ISk

Cooling fan is not operating.

13 BR/W | Cooling fan relay (High)

|Engine is running.l

|_ 0.7 - 0.8V LG
Cooling fan is operating at high speed.

[Engine is running. | BATTERY VOLTAGE
I— Cocling fan is not operating. (11 -14v)
14 L/OR Cocling fan relay {Low)
[Engine is running.| =5
0.7 - 0.8V r

L Cooling fan is operating at low speed.

ON BOARD DIAGNOSIS LOGIC

If the cooling fan or another component in the cooling system malfunctions, the engine coolant tempera-
ture will rise. FE
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction

is indicated.

Diagnostic trouble . Check ltems
code No. Malfunction is detected when ... (Possible Cause)

OVERHEAT ® Engine coolant temperature reaches an abnor- ® Harness or connectors !

0208 mally high temperature. (The cooling fan circuit is open or o
shorted.)

® Cooling fan -

® Radiator hose ar

® Radiator

® Radiator cap

& Water pump 88

® Thermostat

For more information, refer to “MAIN 12

CAUSES OF OVERHEATING”, EC-424.

CAUTION:

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA MA

section (“Changing Engine Coolant”, “ENGINE MAINTENANCE"). Also, replace the engine oil. o

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like
pouring coclant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA =L
section (“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”). —

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

DX
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

OVERALL FUNCTION CHECK

WARNING:
Never remove the radiator cap when the engine is hot. Seri-

ous burns could be caused by high pressure fluid escap-
MAX. ing from the radiator.
IOK 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.
AECG4D If the coolant level in the reservoir tank and/or radiator is

MIN.

cooLing FAN OFF
= = = MONITOR = = = “DIAGNOSTIC PROCEDURE", EC-418.

COOLAN TEMPF/S

below the proper range, skip the following steps and go to

B ACTIVE TEST R [ ] “DIAGNOSTIC PROCEDURE”, EC-418.

2) Confirm whether customer filled the coolant or not. If cus-
tomer filled the coolant, skip the following steps and go to

. 3) Turn ignition switch “ON".
88°C 4) Perform “COOLING FAN” in “ACTIVE TEST” mode
with CONSULT (LOW speed and HI speed).
m OR

_@‘

3 | 3) Start engine.
[_—Htl &) Be careful not to overheat engine.

MEFaTAT 4) Set temperature control lever to full cold position.

Coolingfan

5) Turn air conditioner switch “ON”.

6) Turn blower fan switch “ON”.

7) Run engine at idle for a few minutes with air condi-
tioner operating.
Be careful not to overheat engine.

8) Make sure that cooling fan operates at low speed.

9) Turn ignition switch “OFF".

10) Turn air conditioner switch and blower fan switch

P “OFF”.
11) Disconnect engine coolant temperature sensor har-
SEF084T| ness connector.

12} Cennect 1504} resistor to engine coolant temperature

Coolingfan

sensor harness connector.

Engine coolant 13) Restart engine and make sure that cooling fan oper-
;emperawre sensor ates at higher speed than low speed.
arness conngctor H
T ,,,mm Be careful not to overheat engine.
150(2 resistor

SEF085T
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

IGNITION SWITCH BATTERY EC-COOL/F-01
104 B5A Refer to “EL-POWER".
mmmm : Detectable line for DTC

— . NON-detectable line for DTC

-

JOINT CONNECTOR-1
E22
o ——

o]

)
j:|+l
e @

|
®
|*
—

Ln|COOLING
FAN
RELAY-3
0 {HI-RELAY)
E2i

O oA
[ e |

COOLING L] COOLING
FAN FAN
RELAY-1 RELAY-2
(LO-RELAY) o (HI-RELAY)
E20
AR Al

g
&

LIGA LAV BRW LR BRW LR
1
|
] =
T e —o e
OFE SWITCH ] — — | — I
o’ I v LR
YON LOR LW LR BR/W [2] ]
COGLING
L] (E17) (E17) FAN
B T s VN2 b ; MOTOR
D) (Faos) I—.——I L.—I () I—.—J (C30)
R — LOR  Lw LR BRAW LOW HIGH GO
(Fao2)
D eRTEET G
Fiog
LOR Lw L/R BRAW [ 3
. | 1 S
LB LOR LW LA BRAW B
n
o [ [ 3 [-—p
r PDSW RADLRFANCK2  RFANCK1 RADH Egl\N’lT(EgES I I I
| {NOT USED) (NQT USED) MODULEY
B B B B B
4L L 2 1 A
Fe13)(Fa1s El4
— Refer to last page (Foldout page).
3 H -
118 EXOED 6o ED 29 | (we) ,
W [ 5] L L L \3/ aGv GY
Je]T o s Al IINGE)
4]5]6]718] w \A[5]6/ @!

101]102|103] [104]108]106
1G7]108]108] | 110]111]112
113114118 1116]117]118

&

W&

LG

EL

s

AECS10A

EC-417
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TROUBLE DIAGNOSIS FOR OVERHEAT

{

—_—

ey

Cooling tan
relay-2
i Cooling fan

_ﬁ
.//— relay-3

Eﬁj’[} nongo

== DDDDD

Cooling fan relay-1 Fusible link

box

SEFQ79R

B COOLING FAN CIRCUIT I

DOES
COCQLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

. next || NO || YES

MEF311F

BACTVETESTE [ ]

cooung Fan OFF

= == MONITOR = = =

COOLAN TEMP/S 8aeC

1 1lj
|

I

H!

[ LOW ]

MEF313F|

Overheat (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

1. Turn ig
2. Discon
-3.

O

CHECK COOLING FAN LOW SPEED
OPERATION.

nition switch “OFF".
nect cooling fan relays-2 and

Turn ignition switch “ON”.
Perform “COOLING FAN CiR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

NG

3. Tumn ignition switch “ON".
4. Perform “COOLING FAN” in

“ACTIVE TEST” mode with
CONSULT.
CR

Coglingfan

SEF084T|

. Start engine.
. Set temperature lever at full

cold position.

. Turn air conditioner switch

"ON”.

. Turn blower fan switch “ON"".
. Run engine at idle for a few

minutes with air conditioner
operating.

. Make sure that cooling fan

operates at low speed.

LOK

{Go to next page.)

EC-418

.| Check cooling fan low
" speed control circuit.

(Go to PROCEDURE A,
EC-420.)
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TROUBLE DIAGNOSIS FOR OVERHEAT

Fusibie link

Ceoling fan  box

Cooling fan reiay-1
relay-2
Cooling fan

S
relay-3

ﬂ E@}D

r‘—n-—.,-__.r_,r—.

nooac
Dﬂ[]

SEFQ79R

W COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

[_next_|[ NO_J{ YES

MEF311F

WACTVETEST @ [
cooung Fan OFF

= = = — ——

MONITOR

COOLAN TEMP/S 88°C

) m
E%ﬁl LOW

MEF314F)

Overheat (%ont’d)

5 l

CHECK COOLING FAN HIGH SPEED
OPERATION.
1. Turn ignition switch “"OFF”.
2. Reconnect cooling fan relays-2 and
-3.
3. Disconnect cooling tan relay-1.
4. Turn ignition switch “ON".
=/ 5. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

NG

4. Turn ignition switch “ON™.
=/ 5. Perform “COOLING FAN” in
“ACTIVE TEST” mode with
CONSULT.

OR

. Turn air conditioner switch and

blower fan switch “OFF”.

5. Disconnect engine coolant
temperature sensor hamess
conneclor.

8. Connect 1501} resistor to
engine coolant temperature
sensor harness connector.

7. Restant engine and make sure

that cooling fan operates at

higher speed than low speed.

Coclingfan

Engine coaclant
temperature sensor
harness connector

i DISCONNECT

1500 resistor

G

SEFOB5T]

lOK

(Go to EC-423.)

EC-419

.| Check cooling fan high
"i speed control circuit.
(Go to PROCEDURE B,

EC-421.)

[FlE

AT
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

«]

DISCONNECT

€
Tb_

SEF495P

N Al l
Cooling fan motor

harness connector

e
1/

k)

T.S.

(1] 2 —mmm—tn = [

3

\

@ %ﬁ mscDNNEcT
DISCONNECT

[:
@] —=,

[2

[@]

')

SEFO80R

PROCEDURE A

INSPECTION START

ms:oNNECT i)
TS

OISCONKECT

ECM [ CONNECTDR], B ]

i4

s

SEF510P

v
CHECK POWER SUPPLY. NG| Check the following.
1. Turn ignition switch “OFF”, ® Hamess connectors
2. Disconnect cooling fan relay-1. M6,
3. Check voltage between terminals @ ® Joint connector-1
(5) and ground with CONSULT or ® 65A fusible link
tester. ® 10A fuse
Voltage: Battery voltage ® Harness for open or
short between coofing
OK fan relay-1, fuse and
fusible iink
If NG, repair open circuit
or short to ground or
short to power in harness
or connectors.
E ¥
-CHECK GROUND CIiRCUIT. NG‘ Repair harness or con-
1. Turn ignition switch “OFF”. "| nectors.
2. Disconnect cooling fan motor harness
connector.
3. Check harness continuity between
cooling fan motor terminal @ and
cooling fan relay-1 terminal (3).
Continuity should exist.
If OK, check harness for short to
ground and short to power.
4. Check harness continuity between
cooling fan motor terminal (8) and
body ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
¥
CHECK OUTPUT SIGNAL CIRCUIT. | NG | Check the following.
1. Disconnect ECM harness connector. ! ® Harness connectors
2. Check hamess continuity between E1D,
ECM terminal 14 and terminal (1). ® Harness connectors
Continuity should exist. :
If OK, check harness for short to ® Harness for open or
ground and short to power. short between cooling
fan relay-1 and ECM
OK If NG, repair open circuit
or short to ground or
short to power in harness
or connectors.
¥
CHECK COMPONENT NG}_ Replace cooling fan relay.

{Cooling fan relay-1).
Refer to “COMPONENT INSPECTION”,
EC-425.

v OK

(Go to next page.)

EC-420
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TROUBLE DIAGNOSIS FOR OVERHEAT

Cooling fan relay-1

Cooling fan
relay-2

|.— Cooling fan

Fusible link
box

SEFO78R

(2P 1]

D4SCOMNECT

4 &

SEF495P

Overheat (Cont’d)
©

)

CHECK COMPONENTS

(Cooling fan motors).

Refer to “COMPONENT INSPECTION”,
EC-425.

NG

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

¥

INSPECTION END

PROCEDURE B

INSPECTION START

v

Replace cooling fan

"1 motors.

CHECK POWER SUPPLY.

1. Turn ignition swiich “OFF".

2. Disconnect cooling fan relays-2 and
-3.

3. Turn ignition switch “ON".

4. Check voltage between cooling fan
relays-2 and -3 terminals @. @ and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

Y

OK

\4

©

(Go to next page.)

EC-421

Check the following.

® Harness connectors
@8,

® Joint connector-1

® 10A fuse

® §5A fusible link

® Hamess for open or
short between cocling
fan relays-2 and -3,
fuse and fusible link

If NG, repair open circuit

or short to ground or

short to power in harness

or connectors.

@

A

BT

HA
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Overheat (Cont’d)

[

MECONNECT DISCONNECT
I 5 @
CHECK GROUND CIRCUIT. NG | Repair hamess or con-
1. Turn ignition switch “OFF”. nectors.
@ 3 2. Disconnect cooling fan motor harness
l EDNEL connector.
Q 5 3. Check harness continuity between
cocling fan relays-2 and 3 terminals
and cooling fan motor terminal
SEF086T| .
Continuity should exist.
R m osce zﬁr If OK, check harness for short.
AE M€ %
ECM_ o ONNEcToR]] v
13 3] CHECK OUTPUT SIGNAL CIRCUIT. NG_; Check the following.
2D 1] 1. Disconnect ECM harness connector. ® Marness connectors
B 2. Check haress continuity between E1D,
ECM terminal @ and terminals @ & Harness connectors
t Ko} Continuity should exist. .
— If OK, check harness for short to @ Harness for open or
™ ground and shoit to power. short between cooling
SEF497P fan relays-2 and -3 and
OK ECM
if NG, repair open circuit
or short to ground or
short to power in harness
or connectors.
v
CHECK COMPONENTS NGV Replace cooling fan
(Cooling fan relays-2 and -3). relays.
Refer to "COMPONENT INSPECTION”,
EC-425.
OK
¥
NG

CHECK COMPONENTS
{Cooling fan motor),
Refer to “COMPONENT INSPECTION",

EC-425.

OK
¥

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT"”, EC-99.

¥

INSPECTION END

EC-422

¥

Replace cooling fan
motor.
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EG17650301
(433984-A)

SLC755A

Overheat (Cont’d)

l

CHECK COOLING SYSTEM FOR
LEAK.

Apply pressure to the cooling system
with a tester, and check if the pressure
drops.

Testing pressure:

157 kPa (1.6 kg/cm?, 23 psi)
Pressure should not drop.
CAUTION:

Higher than the specified pressure
may cause radiator damage.

NG

Check the following for

OK

D] b d

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:
81.4 - 108.9 kPa (0.83 - 1.11
kg/em?, 11.8 - 15.8 psi)

NG

Replace radiator cap.

SLC343)

OK

CHECK THERMOSTAT.
1. Check valve seating condition at nor-
mal room temperatures.
It should seat tightly.
2. Check valve opening temperature
and valve lift.
Valve opening temperature:
82°C (180°F) [standard]
Valve lift:
More than 10 mm/90°C
{0.39 in/194°F)

3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
For details, refer to LC section {“Ther-

mostat”),

NG

Replace thermostat

OK

k4

Y

Check engine coolant temperature sen-
sort. Refer to “COMPONENT
INSPECTION”, EC-425.

NG

. | Replace engine coolant

v

If the cause can not be isolated, go to
"MAIN 12 CAUSES OF OVERHEAT-
ING” on next page.

Y

INSPECTION END

EC-423

temperature sensor.

A
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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 mix- See "RECOMMENDED
ture FLUIDS AND LUBRI-
CANTS” in MA section.
3 ® Coolant level ® Visual Coolant up to MAX level | See "Changing Engine
ir reservoir tank and Coolant”, “ENGINE
radiator filer neck MAINTENANCE” in MA
section.
4 ® Radiator cap ® Prassure tester 81.4 - 108.9 kPa See “System Check”,
{0.83 - 1.11 kg/cm?, 11.8 | “ENGINE COOLING
- 15.8 psi) 59 - 108.9 SYSTEM” in LC section.
kPa
(0.8 - 1.11 kg/erm®, 9 -
15.8 psi) (Limit)
ON*2 5 ® Coolant leaks ® Visual No leaks See “System Check”,
“ENGINE COQLING
SYSTEM"” in LC section.
ON*2 6 ® Thermostat ® Touch the upper and | Both hoses should be See “Thermostat” and
lower radiator hoses | hot “Radiator”, "ENGINE
COOLING SYSTEM” in
LC section.
ON*" 7 ® Cooling fan @ CONSULT Operating See “TROUBLE DIAG-
NOSIS FCR NON-DE-
TECTABLE ITEMS
{Cooling Fan)”
(EC-414).
OFF 8 ® Combustion gas leak |® Color checker chemi- | Negative —
cal tester 4 Gas ana-
lyzer
ON*? 9 ® Coolant temperature | @ Visual Gauge less than 3/4 —
gauge when driving
& Coolant overflow to ® Visual No overflow during driv- | See "Changing Engine
reservoir tank ing and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section.

OFF** 10 ® Coolant return from ® Visual Should be initial level in | See “ENGINE MAINTE-
reservoir tank to radia- reservoir tank NANCE” in MA section.
tor

OFF 11 ® 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 block and ® Visual No scuffing on cylinder | See “Inspection”, “CYL-
pistons 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 idie for 10 minutes.

*4: After 60 minutes of cool down time.

For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

EC-424
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Overheat (Cont’d)

\ COMPONENT INSPECTION
Engine coolant temperature sensor al
Check resistance as shown in the figure. =
<Reference data> A
) Temperature °C (°F) Resistance k{}
20 (68) 21-29 EN
50 (122) 0.68-1.0
SEF152P
90 (194) 0.236 - 0.260 e
20+
o If NG, replace engine coolant temperature sensor.
gr
g 4 Acceptable
g 7
g ol S
& o4t
0.2
e BT T AT
-20 0 20 40 80 80 100 :
{-4) (32} {68){104}{140) (176)(212)
Temperature “C {"F})
SEF012P
EJ'&‘
Cooling fan relays-1, -2 and -3
ceey Check continuity between terminals (3) and (3.
° R4
Conditions Continuity
12V direct t ly between
5 irect current supply weel ER
Y %)
[2D<] 1] terminals (1) and (2) °s '
.3. No current supply MNo
8T
If NG, replace relay.
SEF511P
. F}f}
T o Cooling fan motor
A T.8. 1. Disconnect cooling fan motor harness connector.
\ / Cooling fan motor 2. Supply cooling fan motor terminals with battery voltage and ET
2|1 harness connector check operation.
/@D s
Terminals f”*’
Speed
(®) &)
Cooling fan Low @ ® L
matar High
SEF081R 9 @ @

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EC-425 585



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
BATTERY EC'INJ ECT'O1
I Refer to “EL-POWER".
10A
mmmm  Detectable line for DTC
] = Non-detectable lins for DTC
Y
[2]
==
Y

Te-e—-F
¥

®
|
Y
=]
INJECTOR INJECTCR INJECTOR
NO. 1 NO. 3 NO. 5
L Ll

INJEGTOR NJECTOR INJEGTOR
N, 2 NO. 4 ND. 6
| ) (R R
G/OR Gia Y/G G vfi='u GYIL
GIOR GiR YiG G Y/PU GYL
Fous (F219)
@B e fny - D B
G- =24 L) - -5 (]
G/OR GR viG G wlpu Gi'fl_
G/OR &R Y/ G ¥/PU GYL
[foz]l [fioa]) [FA]l ||1_07'|] sl fiiall
INJ21 INJ#3 INJ#5 INJ#2 INJ#4 INJ#6 FEC(::%S
CONTAOL
MODLUILE)
ey
5]/ Gv GY GY
B B B B B
[ 1
101]102103] [104]105] 108 | ) P 2
107]108 08| [110]111[112 258
113[114(115] |116|117|118 24(35136]37

AEC511A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
injector (Cont’d)
COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the
ECM suppiies a ground to the injector circuit, the coil in the @I
injector is energized. The energized coil pulls the needie valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec- A
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. EM

SEF812J

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

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC Voltage)
NO. |"“F
BATTERY VOLTAGE
102 | G/OR | injector No. 1 (11 - 14V)
s
_ . o A T T AT
|Engine is running. | (Warm-up condition} 49| ] ] J
" 20} [T M S
104 | G/R | Injector No. 3 L dle speed % A s oy
y
R0 ]
107 |G tnjector No. 2 — BA
SEFOOZY
BATTERY VOLTAGE
109 | Y/PU | Injector No. 4 (11 - 14v) BR
(V) o i
[Engine is running.] (Warm-up condition) ool B A l [
11 | Y/G Injector No. 5 L 200 T 11 S
Engine speed is 2,000 rpm O St
114 GY/L Injecior No. 6 Nms ~
SEF008V
BT
[
AL
I
587
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

{Injector).

DIAGNOSTIC PROCEDURE
macrveTesT [ ] INSPECTION START
* *x & POWER BALANCE * * *
v
= = = MONITOR = = = CHECK OVERALL FUNCTION. OK [ INSPECTION END
CMPSeRPM (POS)  762rpm 7 1. Start engine. "
MAS AIRFFLSE 170V @ 2. Perform “POWER BALANCE” in
IACV-AACN 7% w ] “ACTIVE TEST" mode with
= CONSULT.
TEST 3. Make sure that each circuit pro-
START duces a momentary engine
l 5 ” 6 ” ” I Speed drop‘
AEC383 OR
‘ 1. Start engine.
2. Listen to each injector operating
™ A, 7 sound.
( by 9 /. Clicking noise should be
g | T e heard,
At idle ‘ Click
NG
CHECK POWER SUPPLY. NG._ Check the following.
1. Stop engine. "] ® Harness connectors
] 2. Disconnect injector harness connector. .
=8 Suitable tool 3. Turn ignition switch “ON”. ® Hafness cohnectors
71 Cliek 4. Check voltage between terminal (2) and , €22
Crie ’ ground with CONSULT or tester. ® 105 fuse
MEC7038 Voltage: Battery voltage ® Harness for open or short
between injector and fuse
OK If NG, repair hamess or
Eﬁ DISCONHECT Py . connectors.
A€ O
i GHECK OUTPUT SIGNAL GIRCUIT. NG [ Gheck the following.
2 1. Turn ignition switch “OFF". | ® Harness connectors
— 2. Disconnect ECM harness connector. ,
vV 3. Check harness continuity between ® Harness for open or short
L& o injector harness connector terminal between ECM and injec-
—— and ECM terminals (102), for ) L
) ’ @ an) If NG, repair open circuit or
Continuity should exist. short to grqound or short to
= If OK, check harness for short to ground pow;er in hamess or con-
and short to power. nectors.
AEC755
+OK
DISCONNECT NG )
ié} @-@ CHECK COMPONENT ,| Replace injector.

Hs.
[ Ecm JofconnEcTor]|
109 » 111 + 114’

% DISCONMECT
€

<]

102 = 105 = 10/ »

v

SEF411R

AEC559

Refer to “COMPONENT INSPECTION"
below.

+ OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-99.

v

INSPECTION END

COMPONENT INSPECTION
Injector

1. Disconnect injector harness connector.

2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 14} [at 25°C (77°F)]

if NG, replace injector.

EC-428
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/SIG-01 @

‘ 5712
I : Detectable line for DTC
e - Nori-detectabie line for OTC
(=R
LG
IGNITION SWITGH
START
Refer to “EL-POWER".
7.5A
% FE
L]
L/B -
AT
BA
LB
(M57) )
) :
LB
B
ST
L/B E}Q
=)
|_L_||_f20 _ &S]
ECM (ECCS
STSW CONTHO;_
MODULE _
Fi0] BT
EL
4
AHBE 6|7 s |9 |10]Gvs7
1z(13]14]35]i8 17 1e [1a 2o ot |22 feajee] T\
I |
10T102(1031 [104[105
107]108]109] (110|111
113|114}115] [116[117
AEC512A
589
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)
If the ECM always receives a start signal, the ECM will judge the start signal “OFF” when engine speed

is above 1,000 rpm,
This prevents extra enrichment.
After the engine speed is below 200 rpm, start-up enrichment will be allowed until the engine speed

reaches 1,000 rpm.

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

MONITOR ITEM CONDITION SPECIFICATION
START SIGNAL |® Ignition switch: ON — START — ON OFF — ON — OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
Mrili\éAL COLOR ITEM CONDITION (DC Voltage)
rlgnition switch “ON"} Approximately OV
20 L/B Start signal
o swioh "START BATTERY VOLTAGE

EC-430
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START SIGNAL CKT

1. CLOSE THRGTTLE. SHIFT
TO P OR N RANGE.

2. TOUCH START AND
STAHRT ENGINE
IMMEDIATELY

_»exr |__START ]

SEF191L

veno FaL [
OFF
ON
OFF
ON

3 MONITOR

START SIGNAL
CLSD TH/P SW
AIR COND SIG
P/N POSI SW

r RECORD ]

SEF111P|

f
|—EcH ﬁconnscrunﬂ %

L=
T

CONNECT®

€

SEF109P

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK OVERALL FUNCTION.
g\ - Turn ignition switch "ON”,
=/ 2. Perform “START SIGNAL
CKT” in “FUNCTION TEST”
mode with CONSULT.
OR

1. Turn ignition switch “ON".

2. Check “START SIGNAL” in
“DATA MONITOR” mode with
CONSULT.

IGN “ON" OFF

IGN “START" ON

OR

1. Turn ignition switch to
“START".

2. Check voltage between ECM
terminal and ground.
Voltage:

Ignition switch “START”
Battery voltage

Except above
Approximately 0V

®

NG

h 4

OK

INSPECTION END

Check the following.

® Harness connector
@57,

® 7.5A fuse

@ Harness for open or short between
ECM and ignition switch

NG

OK

h 4

Repair harmess or con-
nectors.

CHECK COMPONENT

(Ignition switch).

Refer to EL section ("POWER SUPPLY
ROUTING™).

NG

OK

h 4

Perform "TROUBLE DIAGNOSIS FOR
INTEBMITTENT INCIDENT”, EC-99.

h 4

INSPECTION END

EC-431

Replace ignition switch.

A

EM

FA

A

BR

)
=]

=0
)]
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Camshaft position sensor

Fuel Pump
Engine speed
"I ECM
(ECCS
Start signal control
»| module}

Ignition switch

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. If the ECM receives a
120° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 120° signal is not received
when the ignition switch is on, the engine stalils.
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.

Fuel
pump
relay

h 4

Condition

Fuel pump operation

Ignition switch is turned to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1.5 seconds

Except as shown above

Slops

COMPONENT DESCRIPTION

AEC187

AEC259

The fuel pump with a fuel damper is an in-tank type (the pump
and damper are located in the fuel tank).

Inertia fuel shutoff switch

The inertia fuel shutoff switch automatically stops the flow of fuel
to the engine when the vehicle is involved in a collision. The
impact does not have to be great to trigger the switch. Minor
parking lot bumping and severe road impacts (such as potholes)
may trigger the switch.

Once the switch is triggered, it must be reset manually before
starting the vehicle. Reset the switch by pressing the red but-
ton located on the top of the switch.

The inertia fuel shutoff switch is located near the driver's door
frame below the hood release handie.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATION
FUEL PUMP L Ignit.ion swit(_:h is turned tol ON {Operates for 5 seconds) ON
ALY ® FEngine running and cranking

Except as shown above OFF

EC-432
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER- &l
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO. .
Bl
[Ignition switch “ON”]
For 5 seconds after turning ignition switch 0-1V B
“ON;! b
8 L/R Fuel pump relay [Engine is running.|
[Ignition switch “ON"] LG
L BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch “ON”

EC-433 593



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

IGNITION SWITCH

IGNITICN SWITCH

EC-F/PUMP-01

ON or START ON or START
I | Refer to “EL-POWER".
10A 15A m : Detectable line for DTC
= ;. NOn-detectable ling for DTC
| | L]
L B/R
52
L
[11 ||
JOINT
CONNECTOR-1
l_I__Ia_l_‘ ﬁ
BR BR LG/H LG/R
M113
Iz || || 7| ' ||
&n] FUEL PUMP B201
é [I HELAY LG/A LG/R
? FUEL TANK
||__1l_|_| L|%|_| GAUGE UNIT
(FUEL PUMP)
— L/R LGI,’R
l f] 3
Faos I—.—I Lll—]_l
LR
B/W
e
o
LR
d BAW
LR |—L|
I_l_l
5 INERTIA FUEL
FI PHI e SHUTOFF
SWITCH
{ECCS CONTROL ACTU ATED
7
MODULE) RESET
F1o1
.
T_T B
B B B
£+ X L =
Reier 1o last page (Foldout page).
— E2
3 (ve6), E101
CXOE® [REIol
5] L R K ey
— [=]
AalINGe [1EE
TP
101l102hog| [104] 105106
1o7{108{109] [s10f111]112
113{114l115| [<18]1 17148

EC-434

AEC513A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

™ Inertia fuel
shutoff switch

label

Reset
button

SWITCH ACTUATED

Inertia fuel
shutoff switch

Access
hole

Cowl side trim
SWITCH RESET

f—
O

i

AEC037|

Fuel Pump (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK INERTIA FUEL SHUTOFF
SWITCH.

If the engine cranks but does not start
after a collision, this switch may have
been friggered.

Is the switch triggered?

Red reset button/indicator shows the
switch ON/OFF condition.

And the indicator is visible through side
slots of shroud.

Yes

No

El v

Reset inertia fuel shutoff
switch.

WARNING:

If you see or smell gaso-
line at any time ather
than during fueling, do
not reset the switch.

CHECK OVERALL FUNCTION.

1. Turn ignition switch “CON”.

2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be
feit on the fuel feed hose for 5 sec-
onds after ignition switch is turned
:‘ON!’-

oK

/ AEC389

Fusibie link

[Fuel pump relay

SEF747R

g

SEF412R

NG

v

INSPECTION END

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Bisconnect fuel pump relay.

3. Turn ignition switch “ON".

4. Check voltage between terminals @
(3) and ground with CONSULT or
tester.

Voltage: Battery voftage

NG

lOK

{Go to next page.)

EC-435

Check the following.

® 15A and 10A fuses

® ess connectors

® Joint connector-1 @

® Harness for open or
short between fuse and
fuel pump relay

If NG, repalr harness or

connectors.

&=

AT

=al
D

5
=l
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel pump and tank fuel temperature
sensor harness conneclor

Fuel Pump (Cont’d)
@

l

W ACTIVE TEST B
ON

MONITOR = = =
CMPS«RPM(REF) Orpm

FUEL PUMP RELAY

MEF3G3F|

D
CHECK POWER AND GROUND CIR- | %, | Check the following.
CUIT. ® Harness connectors
Fuel fank 1. Turn ignition switch “OFF”. Me),
\ = 2. Disconnect fuel pump harmess connec- ® Harness connectors
tor. .

' © \ 3. Check harness continuity between fuel ® [nertia fuel shutoff swiich
@ ‘_‘l “_l pump terminal and body ground, Refer to “COMPONENT
. l \ fuel pump terminal and fuel pump INSPECTION” on next

rent SEFS74 relay connector terminal @ page.

Continuity should exist. ® Harness for open or
D If CK, check harness for short. short between fuel pump
and body ground
CK @ Harness for open or
DISCONNEET short between fuel pump
Eﬁ} @"@a\ and fuel pump relay
: ) If NG, repair harness or
% 3 connectors.
5|1
¥
™ CHECK CONTROL SIGNAL CIRculT. | NG, | Gheck the following.
1. Disconnect ECM harness connector. @ Hamness connectors
. 1 2. Check hamness continuity between ECM ,
- terminal and fuel pump relay con- ® Harness connectors
nector terminal (1). G
— Lag D ST Continuity should exist. ® Harmess for open or
T 18 If OK, check harness for short. short between ECM and
T.5. — fuel pump relay
— 3 OK i NG, repair hamess or
% g % 12 - 1] connectors.
v
[l CHECK COMPONENT NG| Replace fusl pump relay.
{Fuel pump relay).
1. Reconnect fuel pump relay, fuel
pump hamess connector and
ECM harness connector.
SEF95eU 2. Turn ignition switch “ON".
3. Turn fuel pump relay “ON” and
DISCONHECT n E DISCONNEGT “OFF” in “ACTIVE TEST" mode
HS. Eé}] @5@ Eﬁj] with CONSULT and check oper-
— - ating sound.
[ _Ecm__|ojconnecToR]] 3 OR
p [2p<]1] ‘i"‘%r. Refer to “COMPONENT INSPEC-
5] A2/ TION” on next page.
oK
¥
al GHEGK COMPONENT NG | Replace fuel pump.
{Fuei pump).
Refer to “COMPONENT INSPECTION”
SEF414R[ | on next page.
0 [

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.

A J

INSPECTION END

EC-436
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEFs11P
& DISCONNECT (-‘
A€ @
31241
FEL
SEF(94Y|

SEF416R

Fuel Pump (Cont’d)
COMPONENT INSPECTION

Fuel pump relay

Check continuity between terminals 3®and (5). &l
Conditions Continuity
12V direct current supply WA
between terminals @and @ Yes
No current supply No Sl
If NG, replace relay.
LG

Fuel pump
1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @and 3.
Resistance: 0.2 - 5.0Q) [at 25°C (77°F)]
if NG, replace fuet pump.

Inertia fuel shutoff switch

1. Disconnect inertia fuel shutoff switch harness connector.
2. Check inertia fuel shutoff switch, following the table as [A
shown below:

Conditions Continuitégzt:/ée% terminals BR
Switch open (tripped) No
Switch closed (set) Yes ST
BT
EL
JoK
597
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01
ECM {ECCS
CONTROL
MQODULE)
PWST
|_2IT|5_J mmm : Detectable line for DTC
p — - Non-gdetectable line for DTC

POWER STEERING
0OIL PRESSURE
SWITCH
OFF ——— T OCN
]

B“H

B/R

B/R

]
G1ED

38
42
49

1011102|103] {1041105{106

107)108]109] [110p111]112
1131114{115| [116¢117]118

F101
2

AEGS62A

EC-438 5%



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

COMPONENT DESCRIPTION

= Power steering oil The power steering oil pressure switch is attached to the power
Pressure switch 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. (8

— Z
(\ : B
\ SEFT45R

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference vaiues

LG

MONITOR ITEM CONDITION SPECIFICATICN
- ) . Steering wheel in neutral position OFF
PW/ST SIGNAL e ;nglne..Aﬂer warming up, idle (forward direction) F2
& engine
9 The steering wheel is fully turned |ON

A
ECM TERMINALS AND REFERENCE VALUE il
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).
FA
TER- 't
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO. ]
RA
[Engine is running. |
Approximately OV
55 p Power steering oil pres- Steering wheel is fully being turned BR
sure switch [Engine is running. |
Approximately 5V
Steering wheel is not being turned g
RS
BT
HA
EL
M3
599
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B PwW/ST SIGNAL CIRCUITH

HOLD STEERING WHEEL
IN A FULL

LOCKED posmon
THEN
TOUCH START

START |

MEFQ23E

| NexT I

[l

OFF

#MONITOR 4 NO FAIL

PW/ST SIGNAL

| RECORD |

SEF5911

CONNEC?
[ EcM |0/ CONNECTOR] %
| d €

Power Steering Oil Pressure Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

E =
SEF126P
2 .
€
T2
|
- AECT60

W DISLURKEC] JSEUMKELT
At A€
1]

I[_eom _o/connector]|

25

Q]

G

AEC761

A4

'_CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON".
=/ 2. Perform “PW/ST SIGNAL
CIRCUIT” in "FUNCTION
TEST” mode with CONSULT.
OR

OK INSPECTION END

k4

Start engine.
Check “PW/ST SIGNAL” in
“DATA MONITOR” mode with
CONSULT.
Steering is neutral
position:

OFF
Steering is turned:

ON

® :

OR

. Start engine.

. Check voltage between ECM
terminal @3 and ground.
Voltage:

When steering wheel is

turned quickly.
Approximately 0V

Except above
Approximately 5V

N =

NG
E-] v

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect power steering oil pres-
sure switch harness connector.

3. Check harness continuity between
terminal and engine ground.
Continuity should exist.

If OK, check harness for short.

NG Check the following.

Y

lOK

® Harness connectors

® Harness for open or short
between power steering
oil pressure switch and
engine ground

If NG, repair harness or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness conneclor.

2. Check harness continuity between
ECM terminal @ and terminal @
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG Repair harness or con-

lOK

nectars.

CHECK COMPONENT
{Power steering oil pressure switch).
Refer to “COMPONENT INSPECTICN”

on next page.

NG Replace power steering

lOK

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT", EC-99.

v

INSPECTION END

EC-440

oil pressure switch.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

a5

Q]

SEF419T

Power Steering Oil Pressure Switch (Cont’d)
COMPONENT INSPECTION

Power steering oil pressure switch

1. Disconnect power steering oil pressure switch harness con-
nector then start engine.
2. Check continuity between terminals.

Conditions Continuity
Steering wheel is fully being turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-441
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve/Air Conditioning
System Input

mmmm : Detectable line for DTC
EATC FRONT A/C
UNIT CONTROI. UNIT ‘GI\(I)ISS:\IS-SI-KV&;CH e . NON-detectable line for DTC
| Rofer to : With EATC system
A/C ON AIC ON SEL-POWER". @ : Without EATC system
10A
[ -
BRAW BRAW -
i
O* i
]
BRW
]
)
BR/W E101
=T ;
LOW
PRESSURE (1] JOINT -
CH | connecToR 1 | ]
_®ON LY LY
OFFT-’ F219 I—r:-_l—]
[Ledy L) L.—I.@ IAGV-FICD
LI_.LI_l Ly SOLENQID
an L L VALVE
(F210)
=ml =1 s 2
p el I_I_I
SJL?E%SUHE = i
PRESSL .
® 0N I—l—|
- [N YR } :
OFF @~ i
W/R LiY
L] ,—l—| FJ_I I—I—IB
5 1
W/ ! !
| + W/R Ly
. | | .
@
n ]
B B B
Wi 4L 1L L
Ol ecos
M (E
ARCON CONTROL
MODULE)
% = Refer to last page {Foldout page).
2|@ms [ s e [7[s]e o]y [2BQ1] 1{2f3]4 ue), EoD)
3|4 ? 11 [12f1s]1a] 15|16 {17 18] re[a0]o1 [ofasea] =y H \&]6]7 B/’
'
—
o] 50 —
B B
101102 *03( 1041105
i07|168109| {110f111
13| 114115 {116]117
AEC514A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve/Air Conditioning
System Input (Cont’d)

COMPONENT DESCRIPTION

IACV-FICD
solenoid valve When the air conditioner is on, the IACV-FICD solenoid valve @l

supplies additional air to adjust to the increased load.

IACV-AAC valve

Rl
%
'
'- =
/ / 3 ]
Intake manifold
collectar SEF746R
LG

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

TER-
WIRE DATA
N
M;|\|QAL COLOR ITEM CONDITION (DC Voltage)
: FE
lEngine is runnfng.l
l—— Both A/C switch and blower switch are 0-2v AT
15 LG Air conditioner relay “ON™
|Engine is running. | BATTERY VOLTAGE o
A/C switch is “OFF” (11-14V)
‘Engine is running.| BA
Both air conditioner switch and blower 0.8-2.5V
24 W/R Air conditioner switch switch are “ON” (Compressor operates}) -
|Engine is running.| BATTERY VOLTAGE
L Air condifioner switch is “OFF” (11 -14V) -
8T
B
(14
.
[
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>
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IACV-FICD Solenoid Valve/Air Conditioning

System Input (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

-

MEF634E

T T

IACV-FICD solenoid valve -

harness connector\

CHECK OVERALL FUNCTION.

2. Check idle speed.

OK

1. Start engine and warm it up to nor-
mai operating temperature.

750+50 rpm (in “N”* position}
If NG, adjust idle speed.
3. Turn air conditioner switch and
blower fan switch “ON".
4. Recheck idle speed.
800 rpm or more (in “N” position})

NG

Y

INSPECTION END

Check if air conditioner compressor

NG

Y

functions normally.

Refer to HA section
{(“TROUBLE DIAG-

SEFB71U
. DISCONNECT “
[5=1
am
t7-. o--J |
SEF672U

NOSES").
OK
E h 4

CHECK POWER SUPPLY. NG | check the following.

1. Stop engine. | ® 10A fuse

2. Disconnect IACV-FICD salenoid valve ® Harmess connectors
harness connector. ,

3. Start engine, then turn air conditioner ® Harness connectors
switch and blower fan “ON”. .

4. Check voltage between terminal (1) ® Harness connectors
and ground with CONSULT or tester. F22),
Voltage: Battery voltage ® Joint connector-1

® FICD relay

OK Refer to “COMPO-

NENT INSPECTION”,
EC-446.

® Harness for open or
short between |ACV-
FICD solenoid valve
harness connector and
fuse

If NG, repair harness or

connectors.

\ J

NG

CHECK GROUND CIRCUIT.

A A

1. Start engine and warm it up to nor-
mal operating temperature.

2. Turn ignition switch “OFF".

3. Check harness continuity between
terminal (2) and body ground.
Continuity should exist.

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

OK

{Go to next page.)

EC-444

Check the following.
¢ Harness connectors

, €D
® Harness connectors
. @59
® Harness for open or
short between IACV-
FICD solenoid vaive
and ground
If NG, repair open circuit
or short 1o ground or
short to power in harness
or connectors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve/Air Conditioning
System Input (Cont’d)

®
l @l
CHECK COMPONENT NG | Replace IACV-FICD sole-
{(!ACV-FICD solenoid valve). noid valve. (A
Refer to “COMPONENT INSPECTION”,
EC-446.
S
= e
A4
Perform “TROUBLE DIAGNOSIS FOR ' e

INTERMITTENT INCIDENT", EC-99.

¥
INSPECTION END

FE
AT
Air conditioning system input
# MONITOR # NOFAIL [ ]
AIR COND SIG ON INSPECTION START 94
E Y
NG o B
CHECK OVERALL FUNCTION. »| Check hamess continuity
. @ 1)} Start engine. between A/C system and
= 2} Check A/C switch signal in ECM terminal . Refer to
“DATA MONITOR” mode with HA section. If NG, repair &
CONSULT. harness or connectors. ’
I RECORD I With air conditioning switch
AECD91 “ON” and fan switch in any _
position and any mode except RS

“OFF", ambient air tempera-

CONNEET . B
. EE ture above 10°C (50°F):
ON BT

With air conditioning switch
ECM |O| CONNECTOR “OFF”:
21 OFF

I

OR A
"” 1) Start engine.
A=/ 2) Check voltage between ECM

terminal @ and ground.
Voltage: EL

]

With air conditioning switch

" SEFa24R “ON" and fan switch in any

position and any mode [IDE

except “OFF”, ambient air
temperature above 10°C
(50°F)

Less than 2.3V
With air conditioning switch
“QFF”

Battery positive voltage

OK
v
INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF511P

E DISCONNECT
4 €&
{2[1:

l FUSE l

SEF345U

L Plunger

SEFQ97K

IACV-FICD Solenoid Valve/Air Conditioning

System Input (Cont’d)
COMPONENT INSPECTION

FICD relay

Check continuity between terminals 3 and ().

Conditions Continuity
12V direct current supply Yes
between terminals (1) and @

No current supply No

If NG, replace relay.

IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid valve harmess connector.

e (Check for clicking sound when applying 12V direct current

to terminals.

e Check plunger for seizing or sticking.
® Check for broken spring.

EC-446
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Air Conditioner High Pressure Switch

IGNITICN SWITGH - - Gl
ORI — EC-HP/SW-01
i ] . .
10A 65A Refer to “EL-POWER". ‘ “:L
P mmmm : Dotectable line for DTC R
E — : Non-detectable line for DTC
JOINT CONNEGTOR-1 =l
E22
——
LL{E L 9P E Lo o—
T T LG
LT J
L L
- |
el il i
— 9 ®
L L L P
=1 5] e ERlEn]
&-]CooLING L 1COOLING & ] COOLING .
FAN FAN EAN AT
BELAY-1 RELAY-2 RELAY-3
0 {LO-RELAY) o (HI-RELAY) 9 (HI-RELAY)
E20 E21
LI ] LI LI B
LOR  Lw BRAY LR BRW LR
—_—
1 | - |
[—I—| o— B
2 —lt-
T —e o
OFf SWITGH o — y I &7
o LAW LR o
HLON LOR LMW LR BRW [2] 1] OLING
COOLIN o
B = ET i 0 | ;!-EE MOTOR o
l_l_l.F24 LB E9) T (W6 T 1
g L/OR LW /R BRW LOwWY HIGH ze
M55, FAQ2 RS
T® | D @y hE
LOR L UR  BRAW 5]
11 I == o
L/B LOR LW R BRW B ’
1
® =1l A _[E Eal [[a] oe—0
r | PRSW RADL RFANCK2 — RFANCKY RADH  [ECM (COCS | I l MA
L {NOT USED) (NOT USED) MODULE) ! ! ! A
4L L il S .
F213) (Fe1s (E53) E14 EL
] Refer 1o last page (Foldout page)
: =
@ X @ & -
2al 5] T \3/ &Y &), @D S
> F] € GO
6l7]8] w GY
, ml” Hs.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Air Conditioner High Pressure Switch
(Cont’d)

SYSTEM DESCRIPTION
Cooling fan control by air conditioner high pressure switch

Air conditioner “ON" signal
Air conditioner switch I

h 4

ECM Cooling fan relay(s)

- - : - Air conditioner pressure signal
Air conditioner high pressure swiich >

When both air conditioner switch and high pressure switch are "ON”, cooling fans operate at “High”
speed.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
Air conditioner pressure — T ;
9 LB . |rgn|t|0n switch “ON I Approximately 5V
switch
[Engine is running | BATTERY VOLTAGE
{11 - 14V)

Cooling fan is not operating

13 BR/W Cooling fan relay {High)

[Engine is running.]

|_ 0.7-048Vv
Cooling fan is eperating at high speed
{Engine is running. | BATTERY VOLTAGE
Cooling fan is not operating {11 -14v)
14 L/OR Cooling fan relay {Low)
|[Engine is running. |
0.7 - 0.8V

|— Cooling fan is operating at low speed
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

5 DISCORNEGT
A€

Air Conditioner High Pressure Switch

!

(5

AECOB4A

ECM __ [o|CONNECTOR]|

"HE A€
H.8. T.85.
I

AEC085A

i““}@?ﬁw

)
(@

High pressure switch

AECDBGA

(Cont’d)
DIAGNOSTIC PROCEDURE a
Gl
INSPECTION START
s
v 1=
CHECK GROUND CIRCUIT. NG, Check the following.
1. Disconnect high pressure switch har- ® Harness connectors EM
ness connector. , W
2. Check harness for open or short ® Harness for open or
between terminal (2) and engine short between high pres-
ground. sure switch and engine Lz
Continuity should exist. ground
If OK, check harness for short, if NG, repair harnass or
connectors.
OK
E Y
EHECK INPUT SIGNAL CIRCUIT. NG= Repair harness or connec-
1. Disconnect ECM harness connector. tors. FE
2. Check harness for open or short
between ECM terminal @ and terminal
Cohtinuity should exist. AT
If OK, check harness for short.
IES 54,
CHECK COMPONENT NG> Replace high pressure
{High pressure switch}. switch.
Refer to “COMPONENT INSPECTION” B4,
below. '
l OK
Perform “"TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-99.
I ST
INSPECTION END
ET
HA,
EL
i
COMPONENT INSPECTION
High pressure switch
Check continuity between terminals (@) and (@).
High-pressure side . .
line pressure kPa (kg/cm?, psi) Operation Continuily
Increasing to 2,246 (22.9, 326) Fan OFF Does not exist
Decreasing to 1,824 (18.6, 264) Fan ON Exists
609
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH
ON or START | BATTERY EC' M I I—/D I—'O 1
L)
| |
. 10A 104 |Refer to “EL-POWER".
% 108
Y H
H
T E56)
L 1
1 s - Detectable line for DTC
. L L R m—— : Non-detectable line
1 forDTC
® L
; .
I—l—l JOINT
53] COMBINATION \ FONNECTOR
METER @ A= To EC-MAIN
(MALFUNCTION =
INDIGATOR LAMP) Ly L |_l_JL,_|
M27 rl—ln |—'—|7 L
DATA LINK
27 CONNECTOR
|_|T|_| FOR CONSULT
PU
D271 2] [oie] ;
LGB YR /B YL BR '——' |_I_| T
R
L I_l_l
]
DATA LINK
CONMNECTOR
FOR SWITCHING
DIAGNOSTIC TEST FOR GST
YR MODES WiTHOUT
CONSULT o
6
e g 16D r
YR I
FU LG/ Y8 | ? - ? _l
I_l_I M57 I_l_| (W57)
] Lo i'""ﬂ@ Lw YiG B 5 B
e 4L L L
PU LG/B Y/B YiL * = (T
I_I'J F105
LA YIG
PU LG/B  Y/R Y/B YiL LW YIG
IGa [ogll 62l  IE=T [l [EA izl EOM (ECOS E"[H'?'B'I
LED-R CDCV SCIRX  SCITX SCIGL CHECK KLINE SI%%LHL% E’E j_
B
Refer fo last page (Foldout page).
B 8 Qi) ([T s] 567 [81\G23) [sferloe] - [eslealea) (#4122 E2)
1 I G Kl KA R EE ey | Y Tl i R R Rl e s e ek e R
(M), Elo1

g [o]1]i2[13]14]15]16 16{17]15]1s

il2f3]4 [6) 567812345{:}678
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A TS
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1011102103 {104(105
107]108]109] [110[111
13| 114{118] |116[117

AEC516A

610



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATGR
Fuel pressure at idling
kPa {kgicm?, psi)

Vacuum hose is connected

Approximately
235 (2.4, 34)

Vacuum hase is disconnected

Approximately
294 (3.0, 43)

Inspection and Adjustment

EGR TEMPERATURE SENSOR

Idle speed*1 pm
No-load*2 " EGR temperature Voliage Resistance
(in N pOSitiOn} 75050 (7001’50 3) el (DF} v M)
; . . 0 {32 4.81 75-92
Alr condmoner._ ON i 3 800 or more ) ES
{in "N” position) 50 (122) 282 0.57 - 0.70
Ignition timing 15°+2° BTDC*3 100 (212) 0.8 0.07 - 0.10
Closed threttfe pesition switch AT
touch speed (“OFF” to “ON™) (in 8950+150"3
“N” position) pm
*1: Feedback controlled and needs no adjustments FRONT HEATED OXYGEN SENSOR EA
*2: Under the following conditions: HEATER
® Air conditioner switch: OFF
® Electric load: OFF {Lights, heater fan & rear defogger) Resistance fat 25°C (77°F)] (2 23-43 R
® Sieering wheel: Kept in straight-ahead position 2
*3: Disconnect throtile position sensor
FUEL PUMP B
IGNITION COIL Resistance [at 25°C (77°F)] 02-50
Primary voltage v 12 aT
Primary resistance .
a . Appr tely 1.0
[at 20°C (68°F)] 0 pproxmeEy IACV-AAC VALVE
Secondary resistance . v 1 ; ) R
[at 20°C (668°F)] k() Approximately 10 Resistance [at 20°C (77°F)] 0 Approximately 10.0
ET
MASS AIR FLOW SENSOR INJECTOR
. o ° L4
Supply voltage v|  Battery voltage (11 - 14) Resistance [at 25°C (77°F)] {1 10- 14 IFLA,
Output voltage at idle v 1.0-1.7*
Mass air flow {LUsing CONSULT 3.2-6.7 at idle* EL
or GST) gm/sec]  87-219 at2,500 pm* RESISTOR
*: Engine is warmed up to normal operating temperature and run- Resistance [al 25°C (77°F)] k} Approximately 2.2
ning under no-load. By
ENGINE COOLANT TEMPERATURE THROTTLE POSITION SENSOR
SENSOR - Resgistance kQ
Throtile valve conditions [at 25°C (77°F)]
Temperature °C (°F) Resistance ki)
20 (68) 21.29 Completely closed Approximately 0.5
50 (122) 068 - 100 Partially open 05-40
90 (194) 0.236 - 0.960 Completely open Approximately 4.0
611

EC-451



SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR
G N HEATER
alculated load value %
(Using CONSULT or GST) Resistance [at 25°C (77°F)] Q 23-43
At idle 18.2 - 38.0
At 2,500 pm 14.8 - 335

CRANKSHAFT POSITION SENSOR (OBD)

Resistance [at 25°C (77°F)] O 432 - 528
INTAKE AIR TEMPERATURE SENSOR
Temperature °C (°F) Resistance kit
20 (68) 21-29
80 (176) 0.27 - 0.38

EVAP CANISTER PURGE VOLUME
CONTROL VALVE

Resistance [at 25°C (77°F)] 0 35-43

EC-452
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