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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. index for DTC

DTC'6 DTC'6
Ilterms CONSULT Reference ltemns CONSULT Reference
CONSULT screen terms * age CONSULT screen terms * age
( } GST*2 ECM*1 pag ( ) GST'2 ECM* pag
Unable to access ECCS — — EC-88 INHIBITOR SW/CIRC PO705 1101 AT-81
*COOLAN T SEN/CIRC Po125 09038 EC-152 KNOCK SEN/CIRCUIT P0325 0304 EC-241
A/T 1ST GR FNCTN PO731 1103 AT-96 L/PRESS SOL/CIRC PO745 1205 AT-131
A/T 2ND GR FNCTN PO732 1104 AT-102 MAF SEN/CIRCUIT"3 PO100 0102 EC-112
AT 3RD GR FNCTN PO733 1105 AT-107 MAP/BAR SW SOL/CIR P1105 1302 EC-318
AT 4TH GR FNCTN P0734 1106 AT-112 MULTI CYL MISFIRE P0300 0701 EC-236
A/T DIAG COMM LINE P1605 0804 EC-430 NO SELF DIAGNOSTIC
FAILURE INDICATED P0000 0508 -
AT TCC SN FNCTN P0O744 1107 AT-124
NO SELF DIAGNOSTIC Flash-
ABSL PRES SEN/CIRC PO105 0803 EC-121 2
FAILURE INDICATED No DTC ing*s EC-54
AlR TEMP SEN/CIRC PO110 0401 EC-128
ATE TEMP SEN/CIRC b 1o AT8 C/R CLTCH SOL/CIRC P1760 1203 AT-150
! 6710 08 -85
CAM POS SEN/CIR P0340 0t EC-250 OVER HEAT _ 0208 £C-438
i P-N POS SW/CIRCUIT P1706 1003 EC-433
CLOSED LOOP P1148 0307 EC-328
CELOSED TP SW/CIRC PO510 0203 EC-311 PURG CONT/V & SV P1493 0312 EC-122
) PURG CONT/N S/V P1492 0807 EC-416
COOLANT T SEN/CIRC PO115 0103 EC-135
PURG VOLUME CONT/N P1444 0214 EC-377
CPS/CIRC (OBD) COG P1336 0905 EC-342
(OBD) PURG VOLUME CONT/V P0443 1008 EC-285
CPS/CIRCUIT (OBD) P0335 0802 EC-245
REAR 02 SENSOR P0O138 0510 EC-199
CYL 1 MISFIRE PO301 0608 EC-236
o REAR (2 SENSOR P0137 0511 EC-192
YL 2 MISFIRE P 7 EC-2
CYL 2 IS 0302 060 % REAR 02 SENSOR P0140 0512 EC-212
CYL 3 MISFIRE PG303 0606 EC-236 .
YL 4 MISFIRE PO 060 EC036 REAR Q2 SENSOR P0139 Q707 EC-206
504 ° i RR 02 SEN HEATER PO141 0902 EC-217
ECM POB05 0301 EC-316
SFT SOL A/CIRC*3 PO750 1108 AT-135
EGR SYSTEM P0O400 Q302 EC-256
SFT 50L B/CIRC*3 PO755 1201 AT-139
EGR SYSTEM P1402 0514 EC-358
TCC SOLENOID/CIRG P0O740 1204 AT-120
EGR TEMP SEN/CIRC P1401 0305 EC-352
GRC SOLENO c THRTL POS SEN/CIRC*3 PO120 0403 EC-140
EGRC LENOW/NV P1400 1005 EC-347
TP SEN/CIRC A/T*3 P1705 1206 AT-143
EGRC-BPT VALVE P0402 0306 EC-265
TW CATALYST SYSTEM P0420 0702 EC-270
ENGINE SPEED $1G*4 PO725 1207 AT-93
c PURG FLOWMO b c VC CUT/ BYPASS/NV Pi491 0311 EC-410
VAP PURG FL N 144 1l EC-
v / om 390 VOV BYPASS/V P1490 0801 EC-405
EVAP SMALL LEAK P1440 0213 EC-365
VEH SPD SEN/CIR AT*4 PO720 1102 AT-89
EVAP SMALL LEAK P0440 6705 EC-274
EVAPO SYS PRES SEN b c VEH SPEED SEN/CIRC POS00 0104 EC-302
AP 0450 0704 EC-2596
VENT CONTROL VALVE P1448 0215 EC-385
FPCM/CIRCUIT P1220 1305 EC-328
FRONT G2 SENSOR Po1a 0503 gy VENT CONTROL VALVE P1448 0309 EC-399
157
0 > VENT CONTROL VALVE PO446 0903 EC-291
FR 02 SEN HEATER P0135 0901 EC-188
*1: In Diagnostic Test Mode [ (Self-diagnostic resuits).
FRONT O2 SENSOR P0O133 0409 EC-175
These numbers are controlled by NISSAN.
FRONT O2 SENSOR Potaz 0410 EC-169 *2: These numbers are prescribed by SAE J2012.
FRONT Q02 SENSOR P0131 0411 EC-163 *3: When the fail-safe operation occurs, the MIL lllumi-
FRONT 02 SENSOR PC134 042 EC-133 4 ?’ﬁtef\}llL lluminates after TCM (T L trol
*4: The illuminates after ransmission contro
FUEL SYS DIAG-LEAN Pe171 o115 EC-221 module) enters the fail-safe meode in two consecutive
FUEL 5YS DIAG-RICH pe172 014 EC-227 trips, if both the “Revolution sensor” and the “Engine
FUEL TEMP SEN/CIRC PO180 0402 EC-232 speed signal” meet the fail-safe condition at the same
IAGV/AAC VLV/CIRG PO505 0205 EC-306 . ime. o .
5: While engine is running.
fGN SIGNAL-PRIMARY P1320 0201 EC-335 *8; 1st trip DTC No. is the same as DTC No.
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DFC*6 DTC"8 &
CONSULT ltems Reference CONSULT ltems Reference L
N (CONSULT screen terms) page w1 | (CONSULT screen terms) page
asT2 | EOMT ast2 | B¢
— — Unable to access ECCS EC-88 PO720 1102 | VEH SPD SEN/CIR AT*4 AT-89 MA
Flash- | NO SELF DIAGNOSTIC PO725 1207 | ENGINE SPEED SiG*4 AT-93
No DTC . L NDICATE EC-54
ing*™5 | FAILURE INDICATED PO731 1103 | AT 1ST GR FNCTN AT-96
NQ SELF DIAGNOSTIC
_ P0O732 1104 | A/T 2ND GR FNCTN AT-102 I
PO00O 9505 | EAILURE INDICATED El
0733 1105 | A/T 3RD GR FNCTN AT107
PQ100 0102 | MAF SEN/CIRCUIT™3 EC-112
PO734 1106 | A/T 4TH GR FNCTN AT-112
PO105 0803 | ABSL PRES SEN/CIRC EC-121 LE
P0O740 1204 | TCC SOLENOID/CIRC AT-120 =
PO110 0401 | AIR TEMP SEN/CIRC EC-129
PO744 1107 | A/T TCC S/V FNCTN AT-124
PO115 0103 | COOLANT T SEN/CIRC EC-135
PQ745 1205 (L/PRESS SOL/CIRC AT-131
P0O120 0403 [ THRTL POS SEN/CIRC*3 EC-140
PO750 1108 | SFT SOL A/CIRC*3 AT-135
PG125 0908 | *COQOLAN T SEN/CIRC EC-152
PO755 1201 | SFT SOL B/CIRC*3 AT-139
P0130 0303 | FRONT 02 SENSOR EC-157
P1105 1302 | MAP/BAR SW SOL/CIR EC-318 EE
PO131 041 FRONT O2 SENSCR EC-163
P1148 0307 | CLOSED LOOP EC-326
P0O132 0410 | FRONT O2 SENSOR EC-169
P1220 1305 | FPCM/CIRCUIT EC-328
P0133 0408 | FRONT Q2 SENSOR EC-175 @
P1320 0201 | IGN SIGNAL-PRIMARY EC-335 Gl
PO134 0412 |FRONT 02 SENSOR EC-183
P1336 0905 | CPS/CIRC (OBD) COG EC-342
P0135 0901 |FR O2 SEN HEATER EC-188
P1400 1005 |EGRC SOLENOID/NV EC-347
PO137 0511 | RFAR 02 SENSOR EC-192 T
P1401 0305 |EGR TEMP SEN/CIRC EC-352
PO138 0510 { REAR 02 SENSGR EC-198
P1402 0514 | EGR SYSTEM EC-358
PO139 0707 | HEAR 02 SENSOR EC-206
P1440 0213 |[EVAP SMALL LEAK EC-365 T
PO140 0512 | REAR 02 SENSOR EC-212 il
P1444 0214 | PURG VOLUME CONTA EC-377
PO14 0902 |RR O2 SEN HEATER EC-217
P1446 0215 | VENT CONTROL VALVE EC-385
Pa171 0115 | FUEL SYS DIAG-LEAN EC-221 n
P1447 0111 | EVAP PURG FLOW/MON EC-390 FA
PO172 0114 | FUEL SYS DIAG-RICH EC-227
P1448 0309 | VENT CONTROL VALVE EC-399
PO180 0402 |FUEL TEMP SEN/CIRC EC-232
P1480 0801 |VC/V BYPASS/V EC-405
PO300 0701 | MULTI CYL MISFIRE EC-236 =
P1491 0311 | VC CUT/V BYPASS/Y EC-410
P0O301 0608 | CYL 1 MISHRE EC-236
P1492 0807 | PURG CONTA SN EC-416
P0302 0807 | CYL 2 MISFIRE EC-236
P1493 0312 | PURG CONT/V & 5/V EC-422 -
P0303 0606 |CYL 3 MISFIRE EC-236 BR
F1605 0804 | A/T DIAG COMM LINE EC-430
P0O304 0805 | CYL 4 MISFIRE EC-236
P1705 1206 | TP SEN/CIRC A/T*3 AT-143
P0325 0304 | KNOCK SEN/CIRCUIT EC-241
P1708 1003 | P-N POS SW/CIRCUIT EC-433 S]T
P0335 0802 | CPS/CIRCUIT (OED) EC-245
P1760 1203 | O/R CLTCH SOL/CIRC AT-150
P0340Q 0101 | CAM POS SEN/CIR EC-250
— 0208 | OVERHEAT EC-438
P0400 0302 |EGR SYSTEM EC-256 B8
PO402 0306 | EGRC-BPT VALVE EC-265 1: In Diagnostic Test Mode 1l (Self-diagnostic results).
o e SYSTEM e These numbers are controlled by NISSAN.

0420 0702 | TW CATALYST SYSTE EC-270 *2: These numbers are prescribed by SAE J2012. )
P0440 0705 | EVAP SMALL LEAK EC-274 *3: When the fail-safe operation occurs, the MIL illumi- Al
P0443 1008 | PURG VOLUME CONT/V EC-285 nates. ) o
PO446 0903 | VENT CONTROL VALVE EC-291 4: The MIL illuminates after TGM (Transmission control

module) enters the fail-safe mode in two consecutive [

P0450 0704 | EVAPO SYS PRES SEN EC-296 frips, if both the “Revolution sensor” and the “Engine
P05C0 0104 |VEH SPEED SEN/CIRC EC-302 speed signal” meet the fail-safe condition at the same
P0505 0205 | IACV/AAC VLVICIRC EG-306 time. o _ L

*5: While engine is running. g
P0510 0203 |CLOSED TP SW/CIRC EC-311 *6: 1st trip DTC No. is the same as DTC No
POBOS 0301 ECM EC-316
PO705 1161 | INHIBITOR SW/CIRC AT-81 D4
PO710C 1208 | ATF TEMP SEN/CIRC AT-85
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PRECAUTIONS AND PREPARATION

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated hers,

Tool number
{Kent-Moore No.}
Tool name

Description

KV10117100
(J36471-A)

Heated oxygen sensor
wrench

NT379

8

Loosening or tightening front heated oxygen
sensor with 22 mm (0.87 in) hexagon nut

KV10114400
{J-383865)

Heated oxygen sensor
wrench

e

Loosening or tightering rear heated oxygen
sensor

NT636 a: 22 mm (0.87 in)
Commercial Service Tools
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve open-
ing pressure
NTB53
Leak detector Locating the EVAP leak
(J41416)
NT703
EVAP service port adaplter Applying positive pressure through EVAP ser-
(J41413-0OBD) vice port
NT704
Hose clipper Clamping the EVAP purge hose between the
{ — ) fuel tank and EVAP canister applied to DTC
F1440 [EVAP control system (Small leak —
Positive pressure)]
NT720 Approx. 20 mm (0.78 in)

EC-4



PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)
“AIR BAG”

The Supplemental Restraint System “AlIR BAG”, used along with a seat beit, 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 panei
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:

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

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

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

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

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

the driver of a malfunction causing emission deterioration.

CAUTION:

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, soienoid
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.

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

EC-5




PRECAUTIONS AND PREPARATION

BATTERY

Always use a 12 volt battery as
power source.

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

ECCS PARTS HANDLING

Handle mass air flow sensor caretully to
avoid damage

Do not disassemble mass air flow sensor.
Do not clean mass air flaw sensor with
any type of detergent,

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

Do not shock or jar the camshaft

positicn sensar.

Engine Fuel & Emission Control System

ECM

® Do not disassemble ECM (ECCS coentro!
module).

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

@ If 2 battery terminal is disconnected, the
memory will return to the ECM value The
ECM wili now start to self-control ai its
initial value. Engine operation can vary

slighlly when the terminal is disconnected.

However, this is not an indication of a
problem.

Oo not replace parts because of a slight
variation.

P

WHEN STARTING

® Do not depress accelerator pedal
when starting.

& [Immediately after starling, do not rey
up engine unnecessarily.

#® Do nct rev up enging just prior 1o
shutdown,

EC-6

WIRELESS EQUIPMENT
® When installing C.B. hamn radic or a
maobile phone. be sure to chserve
the following as it may adversely
affect electronic contral systems
depending on its installation location.
1}  Keep the antenna as far as possible
away from the electronic control
units.
2)  Keep the antenna feeder line more
the 20 em (8 in) away from the
harness of electronic controls.
Do not let them run parallel for a
long distance.
3} Adjust the antenna and feeder iine
s0 that the standing-wave ratio can
be kept smaller,
Be sure to ground the radio 1o
vehicle body.

FUEL PUMP

@ Do nol operate fuel pump when there is
no fuel in lines

® Tighten fuel hose clamps to the specified
torque.

ECM HARNESS HANDLING

® Scourely connect ECM harness
connectors.
A poor connection can cause an
extremely high (surge} voltage to develop
in coil and condenser, thus resulling in
damage {o iCs.

® Keep ECM harness at least 10 cm {4 in)
away from adjacent harnesses, to prevent
an ECM system malfunction due to
receiving exlernal noise, degraded
operaticn of ICs, etc.

® Keep ECM parts and harnesses dry.

@ Before remowving parts. turn oft ignition
switch and then disconnect baftery
ground cable,

AECS72A



PRECAUTIONS AND PREPARATION

SEF289H

Loosened

Tightened

SEF308Q

Bend Break

SEF291H

’/_—_“‘\.
~ Perform ECM in-,
put/output signal/
inspection before
replacement.

MEFQ40D

N
SERVICE
— ENGINE —
, SOON",_

’ SEF217U

Precautions

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

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

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

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

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

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

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

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

EC-7
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PRECAUTIONS AND PREPARATION

Solenoid valve

Battery
voltage

Harness connector
for solenoid valve

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 transisior.

EC-8



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGRC-sclencid valve

EGR temperature sensor A
EVAP canister purge volume control valve Throttle position sensor with throttle position switch
MAF/BARC switch solenocid valve Absclute pressure sensor EM
IACV-AAC valve EGRC-BPT valve
LS
IACV-FICD solenoid valve Fuel filter

Power steering oil pressure switch EVAP canister purge control valve

F&

] =
. ~
e B=1
V4 = oL
LT
A L 126
e Pt - 7
‘\\:U\ Imixptare T
e e Uit
ol o~ "L
e e
e ] ﬂ':?’.:ﬁ..ﬂj
‘ —= — _
I &
B ] i R Py E
FA
o= =F
I ::\ RS I i
~ ‘-_:“*\:1‘; = ! *""E}:: E’}A
\ N PR ;
\D saial f
==
A - I3
% = Y == =<7z v p— B
\_ e ’_1\_ _ -
ST
Engine coclant temperature sensar EVAP service port
Mass air fiow sensor
Injectors Intake air temparature
sensor
IACV-air regulator Ignition coil, power transistor & camshaft T
position sensor built into distributor
Knock sensor EVAP canister purge volume control valve
HA
Front heated oxygen sensor Crankshalt position sensor
Fuel pressure regulator
EGR valve EL

SEF267v
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Fuel pressure
regulator

AR

(‘" \ \—f -

, T et ifQ

IACV-air regulatorlﬁ_:\\_ii
Engine coolant

X

/CL(/'/ Il/ \)\\
Injector (No. 2 cyiinder)

\ o

e ) ’ /
EGR valvel
GO |
A ‘\ \(/
Sz /
- /’<\
- |

Ignition coil, power transistor,
camshaft position senhsor
built into distributor ~

A\

S
Front heated
oxygen sensor &
0 e -

ock sensor [ Al L

ANIIENDST N
O (—T '/.

\// / onl futer'br;f:kg % s

—_ Kn
s

EC-12

"\_ JACV-FIiCD solenoid valve
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

Left side view

Rear seat Fual pump
access harness connector

@

ECM harness

connector .

View A

Diagnostic test EGM
mode selecior /

1 ® T

i
/
ECCS relay

Trunk room right side (Removing trim)

t
=)

SEF451T

Rear heated oxygen sensor

EL

SEF269V

DX

EC-13



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Camshaft position sensor, power transistor

and ignition coil (built into distribulor}

Terminal for camshaft position sensor
and power transistor

Power transislor

Camshatt position
Sensor

Metal tip of ignition coil tower
{Terminal of secondary coil circuit)

NOTE: Power transistor, camshaft posilion sensor, Terminal for ignition coil
and ignition coil have to be replaced as a
distributor assembly.

SEF270V

EC-14




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Vehicle front

= AN

ER
Intake
* manifold collectot
. / 16

EVAP canister purge
control sclenoid vaive

Air duct

MAP/BARD
switch solenoid
valve z,@\\T

| [ntake manifold support

X7

™~
. : Absolute pressure
EGRC-solenoid valve \J sensor E\F\ﬁ
One-way valve
{Colored side should EGR valve
face the vacuum
i Sl
source side.)
Note: Do not use soapy water or any type of solvent
while installing vacuum hoses or purge hoses.
EVAP canister Fuel filter =
9

._
=
/e

purge control valve

>

@ Fuel pressure reguiator
@ EVAP canister purge contral ET
solenoid valve
@ EVAP canister purge control
valve &
(@) One-way valve
{Colored side should face

Sysiem diagram Manifold

Fue! hose
__'! collector

the vacuum source side.)
() EGRC-BFT valve
(&) EGR valve
® EGRC-solencid valve

Qrifice

)¢
I Absolute pressure sensor DX
) (@) MAP/BARO switch solenoid
valve
SEF271V

EC-15



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

Y

Mass air flow sensor

Engine coolant temperature sensor

Front heated oxygen senscr

Y

Y

Ignition switch

Throttle position sensor

Y

Y

Park/Neutral position switch

Y

Air conditioner switch

h 4

Knock sensor

Y

*

® E£GR temperature sensor

@ Crankshatt position sensor (OBD)

® EVAP control systern pressure
sensor

® Tank fuel temperature sensor

Y

Battery voftage

Power steering oil pressure switch

Y

¥

Vehicle speed sensor

A4

Intake air femperature sensor

Absolute pressure sensor

h 4

Y

*3

Rear heated oxygen sensor

2

TCM (Transmission control modulg)

¥

4

Closed throttle position switch

h J

ECM

System Chart

Fuel injection & mixture ratio
control

h 4

Injectors

Distributor ignition system

h 4

Power transistor

Idle air control system

Y

IACV-AAC valve and
|IACV-FICD solenoid valve

IACV-air regulator controf

Y

IACV-air regulator

Fuel pump control

h 4

Fuel pump relay

Front heated oxygen sensor
monitor & on board diagnostic
system

A J

Malfunction indicator famp
(On the instrument panei)

EGR control

Y

EGRC-solencid valve

Front and rear heated oxygen
sensor heater control

EVAP canister purge flow con-
trol

Y

Heated oxygen sensor heater

h 4

® EVAP canister purge volume
control valve

® EVAP canister purge control
solenoid valve

Cooling fan control

Y

Cooling fan relay

Air conditioning cut control

Air conditioner relay

b4

® 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 related to A/T will be sent to ECM.

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

Multiport Fuel Injection (MFI) System
INPUT/OUTPUT SIGNAL LINE -

Camshaft position sensor Engine speed and piston posftion -
Mass air flow sensor Amount of intake air M2,
Engine coolant temperature sensor Engine coolant temperature . Eid
Front heated oxygen sensor Densily of oxygen in exhaust gas -
g LG
Throttle position sensor Throttle position N
Throttle valve idle position 4
Park/Neutral position swilch Gear position -
Vehicle speed sensor Vehicle speed | ECM FE
» Injector
Ignition switch Start signal . cl
Air conditioner switch Air conditioner operation
. T
Knock sensor Engine knocking condition
Electrical load Electrical ioad signal AT
Battery Battery voltage -
Power steering oil pressure switch Power steering operation N 8
Ll : 5‘5‘:3
Rear heated oxygen sensor* Density of oxygen in exhaust gas -
* binder normal conditions, this sensor is not for engine control operation. BR
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION
SYSTEM INCREASE/DECREASE COMPENSATION &TU
The amount of fuel injected from the fuel injector In addition, the amount of fuel injected is compen-
is determined by the ECM. The ECM controls the sated to improve engine performance under vari- 56
length of time the valve remains open (injection ous operating conditions as listed below. e
pulse duration). The amount of fuel injected is a <Fuel increase>
program value in the ECM memory. The program e During warm-up , BT
value is preset by engine operating conditions. e When starting the engine
These conditions are determined by input signals » During acceleration
{for engine speed and intake air) from both the e Hot-engine operation . MA
camshaft position sensor and the mass air flow e When selector lever is changed from "N” to
SENsor. D” (A/T models only)
e High-load, high-speed operation _
<Fuel decrease> E(
e During deceleration
e During high engine speed operation -~
)4

s During high vehicle speed operation (M/T
models)
o Extremely high engine coolant temperature

EC-17



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM

(ECCS

contrel  Injection pulse
uet injection

Feedback signal
/

Front
(heale%

oxygen

sensor

X

Combustion

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-157. This maintains the mixture ratio
within the range of stoichiometric (ideal air-fuel mixture).

This stage is referred to as the closed loop control condition.
Rear heated oxygen sensor is located downstream of the three
way catalyst. Even if the switching characteristics of the front
heated oxygen sensor shift, the air-fuel ratio is controlled to
stoichiometric by the signal from the rear heated oxygen sensor.

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects

any of the following conditions. Feedback control stops in order

to maintain stabilized fuel combustion.

e Deceleration and acceleration

e High-load, high-speed operation

¢ Malfunction of front heated oxygen sensor or its circuit

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

e High engine coolant temperature

e During warm-up

¢ When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as
possible. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both manufacturing differences
(i.e.,, mass air flow sensor hot film) and characteristic changes
during operation (i.e., injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and 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. Fuei 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 wili occur
due to individual engine differences, wear over time and
changes in the usage environment.

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

- Injection pulse

No. 1 cylinder FL

No. 2 cylinder ]__‘_.
No. 3 aylinder !_-I

Mo 4 cylinder m

L. 1 engine cycle e

Sequential muitiport fuel injection system

MEF522D
No. 1 c:ylinderJ-I n 1
No. 2 cylinder 1L 11 J1
No. 3 cylinder JL 11 M
n 1

No. 4 cylinder I
}— 1 engine cycle —

Simultaneous muttiport fuei injection system

MEF523D

INPUT/OUTPUT SIGNAL LINE

Camshalft position sensor

Multiport Fuel Injection (MFI) 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 g
engine is running.

EM

Simultaneous multiport fuel injection system

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

The four injectors will then receive the signals two times for each
engine cycle. FE
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 W7
of the engine at excessively high speeds. o

Distributor Ignition (DI) System AT

Engine speed and piston position =

hd

Mass air flow sensor

Engine coolant temperature sensor

Armount of intake air

. RA
Engine coolant temperature

g B

Throttle position sensor

Throttle position

Y

Throttle valve idle position

. ; Power tran-
Vehicle speed sensor Vehicle speed »- ECM > sistor
RS
Ignition switch Start signal >
Engine knockin T
Knock sensor g 9 >
iti I
Park/Neutral position switch Gear position > :
Battery Battery voltage . EL
B}

EC-19



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
{msec)

175

A
o
£ 150
z
2125
2
[~ N
< 1.00
=
& 075
£
N
600 1,000 1,400 1,800 2,200
Engine speed {rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air conditioner “ON” signal

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

The ignition timing is controlled by the ECM to maintain the best
air-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms
the map shown. ‘
The ECM receives information such as the injection pulse width
and camshaft position sensor signal. Computing this
information, ignition signals are transmitted tc the power tran-
sistor.
e.g., N: 1,800 rpm, Tp: 1.50 msec
A°BTDC
During the following conditions, the ignition timing is revised by
the ECM according to the other data stored in the ECM.

e At starting
e During warm-up
e Atidle

e At low battery voitage

e During acceleration

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

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

Air Conditioning Cut Control

Y

Neutral positicn/Inhibitor switch

Neutral position

Throftle position sensor

Throttle valve opening angle

Camshaft position sensor

> Air
ECM » conditioner
Engine speed relay

Engine coolant temperature sensor

Engine coolant femperature

h 4

Ignition switch

Start signal

Y

SYSTEM DESCRIPTION

This system improves engine operation when the

air conditioner is used.

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

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.

e When the engine coolant temperature

becomes excessively high.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/QUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

Park/Neutral position switch

Y

MNeutral position

A4

Throitle position sensor

Throttle position

Y

ECM

Injectors

Engine coolant temperature sensor

k.

Engine cooiant temperature

Y

Camshaft position sensor

Engine speed

B
-

if the engine speed is above 3,950 rpm with no load, (for
example, in Neutral and engine speed over 4,000 rpm} fuel will
be cut off after some time. The exact time when the fuel is cut
off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 1,150 rpm,
then fuel cut is cancelled.

NOTE:

This function is different from deceleration control listed
under “Multiport Fuel Injection {MFI) System”, EC-17.

EC-21
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EVAPORATIVE EMISSION SYSTEM

Description

Purge line
Vacuum cut valve bypass valve
Vacuum cut valve
A
)

Intake manifold

Throttle body

; =

L1

EVAP canister purge
volume control valve

T =
EVAP canister
‘ purge control

sclenoid valve
EVAP canister

Refueling control

valve and refueling
EVAP vapor cut valve

= purge control valve
Water separator
2= Relief of
vacuum N _
8 &3 Air
Sealing gas cap with EVAP # : Fuel vapor
pressure relief valve % canister

and vacuum relief

valve

Fuel tank

EVAP canister
vent control valve

SEFg440

SEF210U

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

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

The vapor in the EVAP canister is purged by the air through the
purge line to the intake manifold when the engine is operating.
EVAP canister purge volume control valve is controlled by ECM.
When the engine operates, the flow rate of vapor controiled by
EVAP canister purge volume control valve is proportionally
regulated as the air flow increases.

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

Inspection

EVAP CANISTER

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

port ®).

EC-22



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

TIGHTENING TORQUE

Tighten EVAP canister as shown in the figure.
Make sure new O-ring is installed properly between EVAP Gl
canister and EVAP vent control valve.

51 -863-
{0.52 - 0.64,
45.1 - 55.8)

(]
8.4 - 10.8 N
{0.86 - 110, ) EM
74.6 - 95.5)
@1 : N-m (kg-m, in-Ib) SEF471U
FUEL TANK VACUUM RELIEF VALVE (Built into fuel te
filler cap)
1.  Wipe clean valve housing. m
2. Check valve opening pressure and vacuum,
Pressure:
16.0 - 20.0 kPa (0.163 - 0.204 kg/cm?, 2.32-2.90 [
psi)
: Vacuum:
i -6.0 to —3.5 kPa (-0.061 to -0.036 kg/cm?, -0.87 CL
Fuel ta‘nk side e to -0.51 pSi)
SEF42N} 3, If out of specification, replace fuel filler cap as an assembly. )
CAUTION: s
Vacuum/Pressure gauge Use only a genuine NISSAN fuel filler cap as a replacement.

Vacuum/
Fuel filler Pressure

If an incorrect fuel filler cap is used, the MIL may come on. AT

SEF9435

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL VALVE
Refer to EC-422. ST

VACUUM CUT VALVE AND VACUUM CUT VALVE
BYPASS VALVE

Refer to EC-410.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-377.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-422.

TANK FUEL TEMPERATURE SENSOR
Refer to EC-232.

EC-23



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

Adapter for service port EVAP SERV'CE PORT

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

EVAP
service
port

Pressure pump SEF4620

How to detect fuel vapor leakage

B EVAP SYSTEM CLOSE IR

APPLY PRESSURE TO EVAP CAUTION: ) ]

SYSTEM FROM SERVICE ¢ Never use compressed air or a high pressure pump.
PORT USING HAND PUMP Py Do not start engine

WITH PRESSURE GAUGE AT gine. 2 .

NEXT SCREEN. e Do not exceed 4.12 kPa (0.042 kg/cm~, 0.6 psi) of pres-
NEVER USE COMPRESSED i

AIR OR HIGH PRESSURE sure in EVAP system.

PUMP! NOTE:

TOUCH sTaT ENGINE. Improper installation of adapter to the service port may

cause a leak,

cancer || START JSEFSSBU 1. Attach the adapter securely to the EVAP service port.
2. Also attach the pressure pump and hose.

3.  Turn ignition switch “ON”,

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

5. Touch “START”. A bar graph (Pressure indicating dis-
play) wili appear on the screen.

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

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

OR

‘@. 1. Aftach the adapter securely to the EVAP service port
and pressure pump with pressure gauge to the EVAP
service port.

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

3. To locate the leak, deliver positive pressure to the

_ EVAP system until pressure gauge points reach 1.38
e e to 2.76 kPa (0.014 to 0.028 kg/cm?, 0.2 to 0.4 psi).
\/~—~EvAP canister 4. Locate the leak using a leak detector. Refer to

SEF264V “Evaporative Emission Line Drawing”, EC-25.

Vacuum cut valve bypass valve
h

Vacuum cut valve
SEF265V

EC-24



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

G2

Vehicle front ,
28 A

~ ’/

)

manitold collector

S EVAP canister purge
(_o volume control valve

EVAP service port

A (Next page)

EVAP canister purge
control valve

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

hoses.
SEF272v

EC-25



EVAPORATIVE EMISSION SYSTEM
Evaporative Emission Line Drawing (Cont’'d)

Refer to
pravious
page

(Previous EVAP vapor purge line

page}

| \ Te—
NVAP canister vent control valve
\ / @ EVAP canister
__Vacuum cut valve
o\ o)
s

N - r\
/(r \m:\\%
< bypass valve ~

EVAP control system Water separator
prassure sensor

B

SEF848UA
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)
SYSTEM DESCRIPTION

Refueling EVAP vapor line

EVAP purge line

\ Signal line A
| L J /
Vacuum ~ |__i
R e — cut valve Recirculation line
To EVAF canister
purge volume Ons-way fual valve
gontrol valve Fuel iank
EVAP
canister

/ N

Refueling control valve

To water separator Refueling EVAP vapor cut valve

I

| SEF206V

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

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

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

WARNING:

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

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

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

CAUTION:

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

Put drained fuel in an explosion-proof container and put lid on securely.
Release fuel pressure from fuet line. Refer to “Fuel Pressure Release”, EC-33.
Disconnect battery ground cable.

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

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

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

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

es s 00D

EC-27
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)
DIAGNOSTIC PROCEDURE

SYMPTOM: Fuel odor from EVAP canister is strong.

INSPECTION START

h 4

CHECK COMPONENT

(EVAP canister).

Check EVAP canister for water.

Weigh the EVAP canister with vent control
valve attached.

if the weight is:

More than 1.8 kg (4 Ib) — NG

Less than 1.8 kg {4 Ib} -» OK

if OK, check that water drains from the
canister,

Water should not drain from the EVAP
canister.

NG

OK

Y

Replace EVAP canister.

CHECK COMPONENT

(Refueling EVAP vapor cut valve).

Check refueling EVAP vapor cut valve for
open.

Refer to "COMPONENT INSPECTION”,
EC-30.

NG

OK
v

¥

Replace refueling EVAP
vapor cut valve with fuel
tank.

CHECK COMPONENT

(Refueling control valve).

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

and check that there is no air flow. Refer
to “COMPONENT INSPECTION", EC-30.

NG

L 4

oK
Y

INSPECTION END

EC-28

Replace refueling control
valve with fuel tank.




EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)

SYMPTOM: Cannot refuel/Fuel odor from the fuel filler

opening is strong while refueling.

INSPECTION START

Y

CHECK COMPONENT NE.; Replace water separator or
{Water separator and EVAP canister). EVAP canister.
1. Check water separator for insect nests
or debris. Refer to “COMPONENT
INSPECTION”, EC-374.
2. Weigh the EVAP canister with vent con-
trol valve attached.
If the weight is:
More than 1.8 kg (4 Ib) —» NG
Less than 1.8 kg (4 1b) — OK
if OK, check that water drains from the
canister.
Water should not drain from the EVAP
canister.
OK
¥
CHECK COMPONENT NG_ Repair or replace hoses
(Vent hoses and vent tubes). "1 and tubes.
Check heses and lubes between EVAP
canister and refueling control valve for
clogging, kink, looseness and improper
connection.
OK
v
CHECK COMPONENT NG Replace filler neck tube.
(Filler neck tube). g
Check signal line and recirculation line for
clogging, dents and cracks.
OK
Y
CHECK COMPONENT NG | Replace refusling control
(Refueling control valve). valve with fuel tank.
Refer to “COMPONENT INSPECTION”
on next page.
CK
A 4
CHECK COMPONENT NG | Replace fuel tank with
{Refueling EVAP vapor cut valfve). " 7| refueling EVAP vapor cut
Refer 1o “COMPONENT INSPECTION” valve,
on next page.
OK
A A
NG

CHECK COMPONENT

(Fuel filler tube).

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

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

JOK
r

INSPECTION END

EC-29

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

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

COMPONENT INSPECTION

Refueling control valve

Check refueling control valve as follows:

1. Remove fuel filler cap.

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

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

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

If NG, replace refueling control vaive with fuel tank.

\ (&) (Signal line)
Fuel tank

\ ’ \ {Refueling EVAP vapor line) ~
O

\\\\___,/

D AR

~fol — ——— EVAP purge line (hose)

Recirculation line

Y
=

To fuel filler
tube upper To EVAP
canister SEF207V

Refueling EVAP vapor cut valve

1. Remove fuel tank. Refer to “FUEL SYSTEM” in FE section.
Drain fuel from the tank as follows:
@ a. Remove fuel feed hose located on the fuel gauge
= retainer.

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

¢. Drain fuel using “FUEL PUMP RELAY” in “ACTIVE

TEST” mode with CONSULT.
OR
Remove fuel gauge retainer.
Drain fuel from the tank using a hand pump into a fuel
container.
2. Check refueling EVAP vapor cut valve for being stuck to
(Bf (Refueling close as follows.
EVAP vapor Ilne) \ Blow air into the refueling EVAP vapor cut valve (from hose

(&) (Signal line)

3-way connector

c
=
3
B
3
=
o o

end B), and check that the air flows freely into the tank.
3. Check EVAP vapor cut valve for being stuck to open as fol-
Fuel tank lows.
a. Connect vacuum pump to hose ends @ and using a
suitable 3-way connector.
SEF208VI  b. Remove fuel gauge retainer with fuel gauge unit.

EC-30




EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)

Always replace O-ring with new one.

c. Put fuel tank upside down.

d. Apply vacuum pressure to both hose ends @ and ® [-13.3
kPa (-100 mmHg, -3.94 inHg)] with fuel gauge retainer

remaining open and check that the pressure is applicable. [
If NG, replace refueling EVAP vapor cut valve with fuel tank.

@

=5
b=

Ei

LG

One-way fuel valve

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

After removing filler tube

One-way fusl valva vapor cut valve on previous page.
2. Remove fuel filier tube and hose.
— 3. Check one-way fuel valve for operation as follows. FE
0_—_) When a stick is inserted, the valve should open, when

removing stick it should close.
Do not drop any material into the tank.

Fuel tank If NG, replace one-way fuel valve with fuel tank.
SEF665U

EC-31



POSITIVE CRANKCASE VENTILATION

Description

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

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

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

Normally, the capacity of the valve is sufficient to
handie any blow-by and a small amount of venti-
lating air.

The ventilating air is then drawn from the air duct

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

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

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

POV valve—\

Fresh air
Blow-by gas

R 2L

. Blow-by gas during
high-load operation

PCV valve operation

Engine not running

or backfiring Cruising
» NS
it
laling or Acceleration or
decelerating high load
e S
=
|
Jf
_"’_-*\_f

AECH23

SECTS?/-%

ET277

Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

VENTILATION HOSE

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

EC-32



BASIC SERVICE PROCEDURE

= Data link connector
for CONSULT

AECE78

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

B FUEL PRES RELEASEN (]

n
I START

SEF823K

Fuel pump fuse

! NN

AECE80

SEF574N

Fuel Pressure Release

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

1. Start engine.
2. Perform “FUEL PRESSURE RELEASE” in “WORK

SUPPORT" mode with CONSULT.

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

4. Turn ignition switch OFF.

OR

Remove fuse for fuel pump.

Start engine.

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

Turn ignition switch off and reconnect fuel pump
fuse.

> wp~

Fuel Pressure Check

When reconnecting fuel line, 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 idle speed:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regula-
tor Check, EC-34.

EC-33

@l

A

EM

LG

ST

EL

oK



BASIC SERVICE PROCEDURE

Vacuum Fuel pressure

\Spacer é:d

‘\
_\—@’ Insulator Q

Injector \
Insulator \

SEF615N

] 2.9 - 3.8 N-m
(0.30 - 0.39 kg-m,
26.0 - 33.9 In-lb)

“—— Locate plate

ﬁ_l_,m
- —[ Frtmmp

on this side.
O-ring $34—~-
Fuel tube
assembly
_—Insulator
‘ SEF2450D
=
) ’_T_"//
d—1—1—
T =G h\\
) 7]‘."‘,%;@5 —E -
e/ ' “‘"”p/
‘)\\L\-I//M ! /

‘ ¢

A o TN
' Tighten in numerical crdel. - SEFE42T

OO

Fuel Pressure Regulator Check

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

Plug intake manifold with a rubber cap.

Connect variable vacuum source to fuel pressure regulator.
Start engine and read indication of fuel pressure gauge as
vacuum is changed.

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

~wh

Injector Removal and Installation

1. Release fuel pressure to zero.

2. Remove intake manifold collector. Refer to EM section
("CYLINDER HEAD™}.

3. Disconnect vacuum hose from pressure regulator.

4. Disconnect fuel hoses from fuel tube assembly.

5. Disconnect injector harness connectors.

6. Remove injectors with fuel tube assembly.

¢ Push injector tail piece.
¢ Do not puli on the connector.

7. Install injectors.
e Clean exterior of injector tail piece.
¢ Use new O-rings.

install injectors with fuel tube assembly to intake manifold.

Install fuel hoses to fuel tube assembly.

0. Tighten fuel tube bolts to 9.32 to 10.8 N-m (0.95 to 1.10
Kg-m, 6.9 to 8.0 ft-Ib) as shown in the figure. Then tighten
the bolts to 20.6 to 26.5 N-m (2.10 to 2.70 kg-m, 15 to 20
ft-1b).

Lubricate fuel hoses with a smear of silicone oil.

11. Reinstall any parts removed in reverse order of removal.

CAUTION:

After properly connecting fuel hose to injector and fuel

tube assembly, check connecticon for fuel leakage.

EC-34
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment
PREPARATION e On models equipped with air conditioner, <
e  Make sure that the following parts are in checks should be carried out while the air
. . - - ALY
e On models equipped with automatic

(1) Battery

(2) Ignition system

(3) Engine oil and coolant levels
(4) Fuses

(5) ECM harness connector iy .
(6) Vacuum hoses e When measuring “CO” percentage, insert ;@

(7) Air intake system probe more than 40 cm (15.7 in) into tail

Oil filler cap, oil level gauge, etc. pipe.
(8) s:ue! pressuil?e 9aus ) ¢ Turn off headlamps, heater blower, rear

9) Engine compression window defogger.
E1 2)) EG?:{ valive OI::eration o Keep front wheels pointed straight ahead.

(11) Throttle valve ¢ Make the check after the cooling fan has [g

transaxle, when checking idie speed, igni-
tion timing and mixture ratio, checks M
should be carried out while shift lever is in

*“N” position.

(12) EVAP system stopped.
Overall inspection sequence GL
INSPECTION
BT
v
Perform diagnostic test mode || NG | Repair or replace. AT
{Seli-diagnostic results). "
OK FA
Y
Check & adjust ignition timing.
« R&
!
Check & adjust idie speed. ‘ B
ST
¥
Check frent heated oxygen sensor NG‘ Check front heated oxygen sen- NG_ Repair or replace harness.
function. "1 sor harness. " S
CK OK
v BT
Check CO%. OK_ Replace front heated oxygen sen-
"] sor.
NG HA
v h 4 Eq
Check emission control paris and ‘NG Check front heated oxygen sensor OK =
repair or replace if necessary. - function. "
X
¥

INSPECTION END

EC-35



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/idle Mixture Ratio

Adjustment (Cont’d)
START
Visually check the following:
® Air cleaner clogging
® Hoses and duct for leaks
® EGR valve operation
® [Clectrical connectors
® Gasket (intake manifold, cylinder head, exhaust system)
® Throttle valve and throttle position sensor operation
AECE692
=1
v
\ / Start engine and warm it up until engine coolant temperature indicator points to
the middle of gauge.
S E RVI CE Ensure engine speed stays below 1,000 rpm.
— ENGINE — .
Open engine hood and run engine at about 2,000 rpm for about 2 minutes
S 0 0 N under no-load.
y SEF217U
E v
Perform the Diagnostic Test Mode |l (Self-diagnostic results).
OK lNG
Repair or replace components as necessary.
¥ ¥
Run engine at about 2,000 rpm for about 2 minutes under no-load.
Rev engine two or three times under no-load, then run engine at idle speed for
about 1 minute.
SEF248F
D B IGN TIMING ADJ A [] DI ‘
IGNITION TIMING FEEDBACK E 1. Seiect “IGNITION TIMING ADJ” in WORK SUPPORT mode.
CONTROL WILL BE HELD BY 2. Touch “START".
TOUCHING START. OR
AFTER DOING SO, ADJUST ‘iv-”:ﬁ. 1. Turn off engine and disconnect throttle position sensor harness con-
IGNITION TIMING WITH A = nector.
TIMING LIGHT BY TURNING 2. Start engine.
THE CAMSHAFT POSITION
SENSOR.
¥
r START } Rev engine {2,000 - 3,000 rpm) 2 or 3 times under no-load, then run engine at
SEFS46N| | [dle spesd.
Bt I
JUé_lntake mamfold collector
(Go to next page.)
Closed throitle position
switch harness connector
N
= M SEF273V

EC-36




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

(? @
Check ignition timing with a timing light.
M/T: 15°+2° BTDC Conm
AIT: 15°22° BTDC (in “N” position) B4
OK NG
T " —— E
Adjust ignition timing to the specified value by tuming dis-
tributor after loosening bolts which secure distributor.
AEC804 »
M/T: 15°x2° BTDC - LE
B IGN TIMING ADJ B D A/T: 15°£2° BTDC (in “N” position)
IGNITION TIMING FEEDBACK @)
CONTROL WILL BE HELD BY
TOUCHING START. — « - g
AFTER DOING SO, ADJUST 1. gg';cTt,, :SO%JJM'NG ADJ"in "WORK SUP
IGNITION TIMING WITH A 2. Touch “START”. ES
TIMING LIGHT BY TURNING OR
THE CAMSHAFT POSITION 1. Stop engine and disconnect throttle position
SENSOR. sensor harness connector. el
2. Start engine. 7
| START | o
SEF546N Y
Check base idle speed. 5
H BT e o B Read idle speed in “IGN TIMING ADJ” in
4 Intake manifold collector S . “WORK SUPPORT” mode.
N ™ Throttle position sensor OR AT
(2, harness connecior .ﬁ" Check idle speed.
<= MIT: 750250 rpm
A/T: 758050 rpm {in “N” position) =5
IR
RS ‘ oK o NG I
Clozed throttle position Rev engine (2,000 - 3,000 rpm) 2 or 3 times under m
switch harness connector no-ioad, then run engine at idle speed. ;
/’“M SEF273V
BR
l—li B IGN TIMING ADJ B D Adjust idie speed by turning idle speed adjusting screw.
M/T: 75050 rpm
[~ ~— CONDITION SETTING — — AfT: 750250 rpm (in “N" position) it
16N;T FEEDBACK HOLD
=== MONITOR = = = Jr
CMPS-RPM [REF)  762rpm =~ Touch “BACK”.
IGN TIMING 16BTDC ET
CLOSED TH/POS ON OR
1. Turn off engine and connect throtile position
BEF548N sensor harness connector. !
2. Starnt engine. . i
y
Idle spead ) I
PR adjusting screw ™ Rev engine (2,000 - 3,000 rpm} 2 or 3 times under [EL
T no-load, then run engine at idie speed,
v
©) 1824
{Go 1o next page.)
/
SEF053P
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BASIC SERVICE PROCEDURE

o | <af | 4] b

LIGH

MOCDE ON OFF

HT | LIGHT T 1 ENTER

SEF913J

% MONITOR v NO FAIL [ ]

CMPS-RPM {REF)  812rpm

RECORD ]

SEF550N

Idle Speed/lgnition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

Check target idle speed.

g Read idle speed in “DATA MONITOR”
l mode with CONSULT.

OR
@ Check idle speed.

M/T: 800+50 rpm
A/T: 80050 rpm (in “N” position)

FRO

% MONITOR % NO FalL []
CMPS*RPM (REF)  2000rpm
RIGH

2 MNTR

RECORD

SEF054P

/“\\\Q ' ._'\_7\
i =

Fo

T \

SEF987K

0
N

1

, 00N,

’ SEF217U

‘ 7
SERVICE
ENGINE —

QK Jr NG

sary.

Check IACV-AAC valve and replace if neces-

.

necessary.

Check [ACV-AAC valve harmess and repair if

}

known good ECM.

Check ECM function*1 by substituting another

MENEO v

1. See “FR 02 MNTR" in “DATA
MONITOR"” mode.

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

3. Maintain engine at 2,000 rpm under
neo-load {engine is warmed up to
nermal operating temperature).
Check that the monitor fluctuates
between “LEAN" and “RICH" more
than 5 times during 10 seconds.

1 ¢ycle: RICH — LEAN — RICH

2 cycles: RICH — LEAN — RICH
—LEAN — RICH
OR

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

NG
»®

. Set “Front heated oxygen sensor

meoniter” in the Diagnostic Test

Mode II.

(See page EC-54.)

Run engine at about 2,000 rpm for

about 2 minutes under no-load.

. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction
indicator lamp goes on and off

=)

=

@ ®

more than 5 times during 10 sec-
onds,
lOK
END

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

= Adjustment (Cont’d)
Front heated oxygen sensor
harness connector
@l
E @
DISCORNECT Check front heated oxygen sensor hamess: .
@ 1. Turn off engine and disconnect battery ground A
cable.
2. Disconnect ECM hamess connector from ECM.
3. Discennect front healed oxygen sensor harness El
” connector. Then connect hamess side terminal for
MEF031DA front healed oxygen sensor to ground with a jumper
= wire. LE
4. Check for continuity between terminal of ECM
“ ECM ﬁ'CGNNECTOR” @ harness connector and body ground.
a8 DISCONNECT Continuity exists .....cceemiem
E@ Continuity does not exist
—, - =
@ (Lﬁﬂ OK 1 NG =
Repair or replace harness. > .
’ ! (Go to EC-37.) oL
-t Connect ECM harness connector to ECM.
SEF056P,
i
R R y H
WACTIVETESTE 7] 1, Connect battery ground cable.
COOLANT TEMP  20°C 2. Select “ENG COOLANT TEMP” in “ACTIVE AT
TEST” mode.
= =—MONITOR === 3. Set “COOLANT TEMP” to 5°C (41°F) by
CMPS-RPM (REF) Orpm touching “Qu” and “Qd” and “UP”, “DWN", 1A
INJ PULSE 0.7mseg OR
IGN TIMING ABTDC
1. Disconnect engine coolant temperature sen-
M s Lif M @ sor harness connector. FA
jouf] ur || own |[{qu] 2, Connect a resistor (4.4 k) between termi-
AEC6E81 nals of engine coolant temperature sensor
harness connector. B
Y @5 3. Connect battery ground cable.
€
Engine coolant SU
temperature sensor v
hamess connector Start engine and warm it up until engine coglant tem-
(J_xi-) perature indicator points to middle of gauge. EBS
{Be sure to start engine after setting “COOLANT
TEMP” or installing a 4.4 k{2 resistot.)
i
oy, v
4.4 kL resistor SEFO53RA @
(Go to next page.) AN
EL
AECE92
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BASIC SERVICE PROCEDURE

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

Rev engine two or three times under no-load, then run engine
at idle speed.
Check “"CO'%.
SEF248F -
Idle CO: Less than 11% and engine runs smoothly.
After checking CO%,
g
" @“\ 1. Touch “BACK".
W oR
<= 1. Disconnect the resistor from terminals of engine
I
pack | (o | ﬁ @' .4%». coolant temperature sensor harness connector.
LGHT 2. Connect engine coolant temperature sensor harmess
mope | Ledt f oL | l ENTER connector to engine coofant temperature sensor.
NG OK
v
Replace front heated oxygen sensor.
SEF913J
¥ MONITOR % NO FALL [] v
CMPS*RPM (REF) 2000rpm @ 1. See “FR 02 MNTR” in “Data monitor”
FR 02 MNTR RICH mode.

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

1 cycle: RICH — LEAN — RICH
| RECORD | 2-¢ycles: RICH — LEAN — RICH
SEF054P —LEAN -> RICH
oA .
1. Set “Front heated oxygen sensor moni-
. tor” in the Diagnostic Test Maode Il
@%‘?\\ (Refer to EC-54.)
/\\\9\, — 2. Maintain engine at 2,000 rpm under
) T no-load. Check that the malfunction
indicator famp goes ON and OFF more
than 5 times during 10 seconds.
NG l QK
v
SEF987K ®
‘ (Go to next page.) (Go to EC-37.)
— ENGINE —
' SEF217U
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BASIC SERVICE PROCEDURE

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

? @

Connect front heated oxygen senscr hamess con-
nector to front heated oxygen sensor. A

Y EM

Check fuel pressure regulator. Refer to EC-34.

Y LG

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

v

Check injector and its circuit. Fe
Refer to TROUBLE DIAGNQOSIS FOR NON-DE-
TECTABLE ITEMS, EC-452. GL
Clean or replace if necessary.

v BT
Check engine coolant temperaiure sensor and its

circuit. Refer to TROUBLE DIAGNQOSIS FOR DTG
P0115, P0125, EC-135, 152. AT

Y

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

*2: ECM may be the cause of a problem, but
this is rarely the case. BE
(Go to EC-37))

® If a vehicle contains a part which is operating outside of design speci- ST
fications with no MIL illumination, the part shail 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. BS
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

* Diagnostic Trouble Code (DT C)....cciiiir e e Mode 3 of SAE J1979
® Freeze Frame gata ......cccco oot s Mode 2 of SAE J1979
o Systemn Readiness Test (SRT) COUG..... it e Mode 1 of SAE J1979
¢ 1st Trip Diagnostic Trouble Code (st Trip DTC) eoooooeen e Mode 7 of SAE J1979
e st Trip Freeze Frame data
o Testvalues and Test lIMitS.......ccooei e Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

DTC 1st trip DTC FreeZZtI;rame 18;;:5;;2?:9 SRT code Test value
Diagnostic test
mode 1l (Self- .
diagnostic O O
results)
CONSULT O O O O O
GST O o2 o O O

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

The maifunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is
detected in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode. (Refer
to EC-88.)

Two Trip Detection Logic

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

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are
stored in the ECM memory, and the MIL lights up. The MIL lights up at the same time when the DTC is
stored. «<2nd trip> The “irip” in the “Two Trip Detection Logic” means a driving mode in which self-diag-
nosis is performed during vehicle operation. Specific on board diagnostic items will cause the ECM to
light up or blink the MIL, and store DTC and Freeze Frame data, even in the 1st trip, as shown below.

MIL DTG 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 catalyst
damage)

- OTC: PO300 - P304 (0701, X X X
0605 - 0608) is being detected

Misfire {Possible three way catalyst

damage)
— DTC: PO300 - PO304 (0701, X X X
0605 - 0608) has been detected

Closed loop control — DTC: P1148

(0307) X X X
Fail-safe items {(Refer to EC-88.) X X1 X"
Except above X X X X

“1: Except “ECM".
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

The 1st trip DTC {(whose number is the same as the DTC number) is displayed for the latest self-diag-
nostic resuft 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 irip 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 maifunctions that blink or light up the MIL during the 1st trip, the DTC and 1st |

trip DTC are stored in the ECM memory.

Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-52.

For maifunctions in which 1st irip DTCs are displayed, refer to EC-50. 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. st trip DTC detection occurs without lighting up the
MIL and therefore does not warn the driver of a problem. However, 1st trip DTC detection will not pre-
vent the vehicle from being tested, for example during Inspection/Maintenance (I/M) tests.

When a 1st irip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze
Frame data as specified in "Work Flow” procedure Step Il, refer to page EC-80. Then perform “Diagnos-
tic trouble code confirmation procedure” or “Overall function check” to try to duplicate the problem. If the
malfunction is duplicated, the item requires repair.

How to read DTC and 1st trip DTC
DTC and 1st trip DTC can be read by the following methods.
@‘fs\l 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode I (Self-Diag-

4 nostic Results) Examples: 0101, 0201, 1003, 1104, eic.
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, PO750, etc.
These DTCs are prescribed by SAE J2012.

Gﬂg@ (CONSULT also displays the malfunctioning component or system.)

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

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

A sample of CONSULT display for DTC is shown at left. DTC or
W SELF-DIAG RESULTS I [ 1st trip DTC of a malfunction is displayed in SELF-DIAGNOS-
ME TIC RESULTS mode of CONSULT. Time data indicates how
FAILURE DETECTED many times the vehicle was driven after the last detection of a
IACV-AAC VLV/CIRC 0
[PO505] DTC.

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

FERASE|| PRINT ||FFdata

SEF225U
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)

B sELFDIAG RESULTS I L if a 1st trip DTG is stored in the ECM, the time data will be “[11]".

FAILURE DETEGTED TIME
IACV-AAC VLV/CIRC [11]
[P0505;

ERASH|[PRINT |[FFdatal

SEFz26U

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

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

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame
data. The data, stored together with the DTC data, are called freeze frame data and displayed on CON-
SULT or GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the
GST. For details, see EC-65.

Only 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 Iltems

Freeze frame data Misfire — DTC: PO300 - PO304 (0701, 0605 - 0608)
Fuel Injection System Function — DTC: P0171 (0115}, PO172 (0114)

2 Except the above items (Includes A/T related items)
3 1st trip freeze frame data

1

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

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

SYSTEM READINESS TEST (SRT) CODE

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

SRT codes are set after self-diagnosis has been performed one or more times. This occurs regardless
of whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecu- .
tive trips. The following table lists the five SRT items (18 test items) for the ECCS used in B14 models.
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‘ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic information

(Cont’d)
SRT items Self-diagnostic test items @l
Catalyst monitoring ® Three way catalyst function P0420 (0702)
® EVAP control system (Small leak — Negative pressure) P0440 (0705)
EVAP system monitoring ® EVAP control system (Small leak — Positive pressure) P1440 (0213) hA

® EVAP control system purge flow monitering P1447 (0111)

® Front heated oxygen sensor (Response monitoring) P0133 (0409)
® Front heated oxygen sensor (Rich shift monitoring) PO132 (0410) i
® Front heated oxygen sensor (Lean shift monitoring) PO131 (0411)
® Front heated oxygen sensor (Circuit) PO130 {0303}

Oxygen sensor monitoting ® Front heated oxygen sensor (High voltage) P0134 (0412) LG
@ Rear heated oxygen sensor (Response monitoring) P0139 (0707)

@ Rear heated oxygen sensor (Max. voitage monitoring} P0138 {0510)
® Rear heated oxygen sensor (Min. voltage monitoring) PO137 (0511)
® Rear heated oxygen sensor (High voltage) PO140 (0512)

® Front heated oxygen sensor heater PG135 {0901)

Oxygen sensor heater monitoring ® Rear heated oxygen sensor heater P0141 (0902) Pl
® EGR function (Close) P0400 (0302)

EGR system monitoring ® EGR function (Open) P1402 (0514) ‘
¢ EGRC-BPT valve function P0402 (0306} L.

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-52). In addition, after 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 Ay
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.

2. Selecting Mode 1 with GST (Generic Scan Tool)

A sample of CONSULT display for SRT code is shown at left.
W SRTSTATUS B[] “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRTis g7
CATALYST CMPLT set.
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT B
EGR SYSTEM INCMP
BT
| PRINT |
SEF215U
A&
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 [EL
driving pattern in which SRT codes can be properly set is explained on the next page. The driving pat-
tern should be performed one or more times to set all SRT codes. B
Ui
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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 tims required, for
the diagnosis under normal conditions®, is the shortest.
Zone B refers to the range where the diagnosis can still
be performed if the diagnosis is not completed within
zone A.

: Normal conditions refer to the following:

Sea level

Flat road

Ambient air temperature: 20 - 30°C (68 - 86°F)
Diagnosis is performed as quickly as possible under
normal conditions.

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

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

ant temperature of -10 to 35°C (14 to
95°F) (where the voltage between the ECM
terminals G1) and G0} 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 61)
and is lower than 1.4V).

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

Pattern 2: ® When steady-state driving is performed again

even after it is interrupted, each diagnosis
can be conducted. In this case, the time
required for diagnosis may be extended.

Pattern 3: ® The driving pattern outlined in *2 must be

repeated at least 3 times.
On M/T models, shift gears following “sug-
gested upshift speeds” schedule on next

page.

Pattern 4: ® Tests are performed after the engine has

*1:

*2:

been operated for at feast 17 minutes.
® The accelerator pedal must be held very
steady during steady-state driving.
® [f the accelerator pedal is moved, the test
must be conducted all over again.
Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH}), then release the accelerator pedaf and
keep it released for more than 10 seconds. Depress
the accelerator pedal until vehicte speed is 90 km/h (56
MPH} again.
Operate the vehicle in the following driving pattern.
1} Decelerate vehicle to 0 km/h and let engine idle.
2) Repeat driving pattern shown below at least 10
times.

#® During acceleration, hold the accelerator pedal
as steady as possible. {The THROTL POS SEN
value of CONSULT should be between 0.8 to
1.2V.)

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

50 - 55 KM/ - mmemencns .
{30 - 35 MPH} ;
0 km/h ===+

*3:

*4;

"B

*B:

*7:

EC-47

SEF4148

Checking the vehicle speed with CONSULT or GST is
advised.

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

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

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

® “EGR SYSTEM P0400”

® "EGR SYSTEM P1402”

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

® “PURGE FLOW P1447”

& “EGRC-BPT/VLV P0402”

@

A

E]

LG

Gl

M

Al
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

Suggested transmission gear position for
A/T models

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

Suggested upshift speeds for M/T
modeis

Shown below are suggested vehicle speeds for
shifting into a higher gear. These suggestions
relate to fuel economy and vehicle performance.
Actual upshift speeds will vary according to road
conditions, the weather and individual driving
habits.

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

ACCEL
Gear change shift point
km/h (MPH)
1st to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 65 (40}
4th to 5th 75 (45)

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

Gear change km/h {MPH)
1st to 2nd 25 (15}
2nd to 3rd 40 (25)
3rd to 4th 65 (40)
4th to 5th 75 (45)

Suggested maximum speed in each gear

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

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

Gear km/h (MPH)
1st 55 (35)

2nd 95 (60)

3rd 135 (85)
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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. &l

The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG”
while being monitored by the ECM during self-diagnosis. The test limit is a reference value which is
specified as the maximum or minimum value and is compared with the test vatue being monitored. MA
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 Coemponent ID (CID) and can be ER]
displayed on the GST screen.

X: Applicable .G
—-—: Not applicable

SRT item - - Test value (GST display) :
(CONSULT Seff dlai?:;stlc test Test limit Application EC
display) TID CiD
01+ 01H Max. X
CATALYST Three way_ catalyst B
function 02H 81H Min. X
EVAP control i
system 05H 03H Max. X CL
(Small leak)
EVAP SYSTEM
EVAP control BT
system purge flow 08H 83H Min. X "’
maonitoring
02H 04H Max. X BT
OAH 84H Min. X
Front heated 0BH 04H Max. X "
oxygen sensor FA
OCH 04H Max. X
02 SENSOR 0DH 04H Max. X .
Eif
19H 86H Min. X A
Rear heated 1AH 86H Min. X
oxygen sensor 1BH 08H Max. X 2R
1CH 06H Max. X
Front heaied 29H 08H Max. X ST
oxygen sensor
HEATER Rear heated 9DH 0AH Max. X RS
OXygen sensor
heater 2EH 8AH Min. X
BT
31H 8CH Min. X
32H 8CH Min, X
FGR function 33H 8CH Min. X A
EGR SYSTEM 34H 8CH Min. X
35H 0CH Max. X EL
EGRC-BPT valve 36H 0CH Max. X
function i N
37H 8CH Min. X oY
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicable
DTC*4
G812
32:5&;8;?2305“0 FAIL POO0C 0505 __ L o o
MAF SEN/CIRCUIT PO100 0102 — — X EC-112
ABSL PRES SEN/CIRC PO105 0803 — — X EC-121
AlR TEMP SEN/CIRC PO110 0401 — — X EC-129
COOLANT T SEN/CIRC PO115 0103 e — X EC-135
THRTL POS SEN/CIRC PO120 0403 —_ — X EC-140
*COQLAN T SEN/CIRC PO125 0908 — — X EC-152
FRONT O2 SENSOR PO130 0303 X X X*3 EC-157
FRONT 02 SENSOR P0131 0411 X X X3 EC-163
FRONT 02 SENSOR PO132 04190 X X X*3 EC-169
FRONT 02 SENSOR P0133 0409 X X X3 EC-175
FRONT 02 SENSOR PO134 0412 X X X*3 EC-183
FR ©2 SEN HEATER P0135 0901 X X X3 EC-188
REAR O2 SENSCOR P0O137 0511 X X x*3 EC-192
REAR Q2 SENSOR PO138 0510 X X X3 EC-199
REAR Q2 SENSOR PO139 0707 X X X3 EC-206
REAR 02 SENSOR PO140 0512 X X X*3 EC-212
RR Q2 SEN HEATER PO141 0902 X X X3 EC-217
FUEL SYS DIAG-LEAN PO171 0115 — — X EC-221
FUEL SY¥S DIAG-RICH P0O172 0114 e — X EC-227
FUEL TEMP SEN/CIRC PO180 0402 — — X EC-232
MULTI CYL MISFIRE P0O300 0701 — — X EC-238
CYL 1 MISFIRE PO301 0608 — — X EC-238
CYL 2 MISFIRE PO302 0807 — — X EC-236
CYL 3 MISFIRE P0O303 0606 — — X EC-238
CYL 4 MISFIRE P304 0605 — — X EC-236
KNOCK SEN/CIRCUIT P0325 0304 — — X EC-241
CPS/CIRCUIT (0BD) P0335 0802 — — X EC-245
CAM POS SEN/CIR P0340 0101 — — X EC-250
EGR SYSTEM P0O400 0302 X X X3 EC-256
EGRC-BPT VALVE P0402 0306 X X X3 EC-265
TW CATALYST SYSTEM P0420 Q702 X X X3 EC-270
EVAP SMALL LEAK P0440 0705 X X X3 EC-274
PURG VOLUME CONT/V FP0443 1008 — — X EC-285
VENT CONTROL VALVE PO446 0903 — — EC-291
EVAPO 5YS PRES SEN PO450 Q704 — — EC-296

*1: In Diagnostic Test Mode | (Self-diagnostic results). These numbers are contralled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: These are not displayed with GST.

*4: 1st trip DTC No. is the same as DTC No.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
— N)c(!:t ggg::ggg:z
DTC"4 c
(CONSUL_I:ZFS;% torms) CONSULT ECM SRT code T_T_:;tvﬁ‘::i?/ 1st trip DTC Reference page

GsT™2 A
VEH SPEED SEN/CIRC PO500 0104 — — X EC-302
IACV/AAC VLV/CIRG PO505 0205 - — X EC-306
CLOSED TP SW/CIRC PO510 0203 — — X EC-311 e
ECM POGOS5 0301 — — X EC-316
INHIBITOR SW/CIRG PO705 1101 — — X AT-81 L&
ATF TEMP SEN/CIRC PO710 1208 — — X AT-85
VEH SPD SEN/CIR AT PO720 1102 — — X AT-89
ENGINE SPEED SIG PO725 1207 - — X AT-93
AT 1ST GR FNCTN PO731 1103 — — X AT-96 .
A/T 2ND GR FNCTN PO732 1104 — — X AT-102 e
AT 3RD GR FNCTN P0733 1105 — — X AT-107
AT 4TH GR FNCTN P0734 1106 — — X AT-112 GL
TCC SOLENOID/CIRC PO740 1204 — — X AT-120
AT TCC SN FNGTN PO744 1107 — — X AT-124 MT
L/PRESS SOL/CIRG PO745 1205 — — X AT-131
SFT SOL A/CIRC PO750 1108 — — X AT-135
SFT SOL B/CIRC PO755 1201 — — X AT-139 ol
MAP/BAR SW SOL/CIR P1105 1302 — — X EC-318
CLOSED LOGP Pi148 0307 - —_ X EC-326 =
FPCM/CIRGUIT P1220 1305 — — X £C-328
IGN SIGNAL-PRIMARY P1320 0201 — — X EC-335 B,
CPSICIRG (OBD) COG P1336 0905 — — X EC-342
EGHRC SOLENOID/V P1400 1005 — — X EC-347
EGA TEMP SEN/CIRG P1401 0305 — — X EC-352 BR
EGR SYSTEM P1402 0514 X X x*3 EC-358
EVAP SMALL LEAK P1440 0213 X X X*3 EC-365 51
PURG VOLUME CONTA P1444 0214 — — X EC-377
VENT CONTROL VALVE P1446 0215 — — X EC-385 S
EVAP PURG FLOW/MON P1447 0111 X X X*3 EC-390
VENT CONTROL VALVE Pi448 0309 — — X EC-399
VGV BYPASS/Y P1490 0801 — — X EG-405 B
VC CUT/V BYPASSAY P1491 0311 — — X EC-410
PURG CONT/V SV P1492 0807 — — X EC-416 4,
PURG CONT/V & SV P1493 0312 — — X EC-422
AT DIAG GOMM LINE P1605 0804 — — X EC-430 EL
TP SEN/CIRC A/T P1705 1206 — —_ X AT-143
P-N POS SW/CIRCUIT P1706 1003 — - X EC-433 .
O/R CLTCH SOL/CIRC P1760 1203 — — X AT-150 IBX

*1: In Diagnostic Test Mode !l (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.

EC-51



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 diagnhostic trouble code is not for A/T related items (see EC-2), skip steps 2 through
4,

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

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
“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

individuaily from the ECM and TCM {Transmission control module).
How to erase DTC (With CONSULT)

1. If the ignition swilch 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.

[l sELECTSYSTEM | [ln sELecTpiaamoDE [} B SELF-DIAG RESULTS M []

L ENGINE | [ sELF-DIAG RESULTS | EAILURE DETECTED

| AT ) | | DATA MONITOR | SHIFT SOLENCIDV A

| = | |:> | DTC WORK SUPPORT | |:'>

I | | ECU PART NUMBER |

| ! | | m

| | | ] [ ERASE |[ PRINT |
2. Turn GONSULT "ON’, and fouch 3. Touch “SELF-DIAG RESULTS". 4. Touch "ERASE". (The DTC in the

TCM will be erased.)

AT
Touch —| Touch ’——‘
F "BACK". "BACK”,

Ly
[ ECM PART NUMBER | ERASE || PRINT |[ FFdata

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

[l SELECTSysTEM | Ili  seectoiramone [ W SELF-DIAG RESULTS I []

| ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME

| AT t | | SELF-DIAG RESULTS | SFT SOL A/CIRC 0
[PO750]

[ | [:> | DaTA MONITOR | |:>

| I ! ACTIVE TEST |

I | [ DTC CONFIRMATION |

l | |

5

SATI04t

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

&) How to erase DTC (With GST)

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

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. 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.) N

3. Select Mode 4 with GST (Generic Scan Tool).

The emission-related diagnostic information can be erased by selecting Mode 4 with GST (Generic Scan

Toaol).

LG

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

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

3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM. &L
(See EC-55.)

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

Diagnostic Test Mode Il to Made | by turning the mode selector on the ECM. (Refer to EC-55.) bl

NOTE:

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

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

quicker than switching the mode selector on the ECM. A,

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 i
System readiness test (SRT) codes BR
Test values

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

NoOORwLWND = .

=)
&2
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

l

N

SERVICE
— ENGINE — | & e
, SOON

!

7

\

Matfunction Indicator Lamp (MIL)

1. The malfunction indicator lamp will light up when the igni-
tion switch is turned ON without the engine running. This is
a bulb check.

e |f the malfunction indicator lamp does not light up, refer to
EL section (“WARNING LAMPS AND CHIME”) or see

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

should go off.
If the lamp remains on, the on board diagnostic system has
SEF217U detected an engine system malfunction.

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

Diagnostic Test Mode |

1. BULB CHECK

2. MALFUNCTION
WARNING

: This function checks the MIL buib for damage (blown, open circuit,

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

selector. (See next page.}

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

Diagnostic Test Mode II

3. SELF-DIAGNOSTIC

RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-

TOR

in two consecutive driving cycles (two trip detection logic), the MIL will
light up to inform the driver that a malfunction has been detected.
The following malfunctions will light up or blink the MIL in the 1st trip.
e “Misfire (Possible three way catalyst damage)”

e “Closed loop control”

e Fail-safe mode

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

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

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 foilowing “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.
How to switch the diagnostic test (function) modes, and details of the above functions are described later.

(Refer to EC-55.}

by front heated oxygen sensar, to be read.

" Diagnostic Diagnostic
Condition Test Mode | Test Mode II
Engine
stopped SELF-DIAGNOSTIC
- . BULB CHECK RESULTS
Ignition switch \;;ﬁ
in “ON” posi- 3
tion Engine
L . FRONT HEATED
running
@ MALFUNCTION | S oon
\@ i MONITOR

EC-54



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

NG
@ Turn ignition switch | Check MIL circuit. (See »| Repair harness or connector.
“ON”. (Do not start ™ EC-474) @l
enginge.)
+OK
W No -
A Check whether ECM test »{ Repair or replace ECM test mode selector. &,
Yes| mode selector can be
turned counterclockwise.
y
I
Mode | -~ MALFUNCTION INDICA- |NG = » Diagnostic Test Mode | e
—® TOR LAMP CHECK. Refer to D — MALFUNCTION WARNING
EC-54. .
MIL should come on. ’—P Start engine. e
OK
h 4
NG o NG .
»| Check MIL cireuit. (See »| Repair harness or connectors.
- EC-474)
— ﬂ@ OK
CK
FE
X
{Turn diagnostic test mode selector (él&egg )F CM tail-safe. (See
on ECM fully clockwise.) ’ GL
MIL should come off. OK
+OK
Wait at least 2 seconds. - - Diagnestic Test Mode | T
»| — FRONT HEATED OXYGEN SENSCR
MONITOR
} I A
Turn diagnostic test mode selector on ECM
fully clockwise. .
g
A4
=)
Wait at least 2 seconds. A
{Tumn diagnostic test mode selector
fully counterclockwise.}
1 ER
Y
DIAGNOSTIC TEST MODE Il > c | Turn diagnostic test mode selector on ECM
— SELF-DIAGNOSTIC RESULTS D L fully counterclockwise. &7
Start engine. ‘
L *1: If the selector is turned fully counterclockwise at this time, the emission-re- "
lated diagnostic information will be erased from the backup memory in the RS
ECM.
The following emission-related diagnostic information is cleared
when the ECM memory is erased. T
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes
3. Freeze frame data : A&
4. 1st trip freeze frame data
5. System readiness test (SRT) codes
6. Test values EL
7. Others
¢ Switching the modes is not possible when the engine
is running. D)

e When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic
Test Mode I

e Turn back diagnostic test mode selector to the fully
counterclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
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-474.

DIAGNOST
IC TEST MODE | — MALFUNCTION WARNING
MALFUNCTION Condition
INDICATOR LAMP
ON When the malfunction is detected or the EGM's CPU is malfunctioning.
OFF No malfunction.

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

DIAGNOSTIC TEST MODE Il — SELF-DIAGNOSTIC RESULTS

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

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

Example. Diagnostic trouble code No. 0102 and No. 0403

o

.3

0.5 03 086
N | ) m_l/ ’_’
I% OFF | lls
09 ' 03 2.1 06 0.9 2.1
. Unit: second
i j Diagnostic troubl de No. 0403
Diagnostic trouble code No. 0102 lagnostic frouble cods No SEF2980Q

Example: Diagnostic trouble code No. 1003
0.8 03

Diagniostic trouble code No. 1003 Unit; second
SEF162PA

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indi-
cates the two RH digits of number. For example, the malunction indicator lamp bfinks 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 swiich.

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE (DTC) INDEX, EC-2.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

How to erase diagnostic test mode Il (Self-diagnostic results)

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic
test mode is changed from Diagnostic Test Mode II to Diagnostic Test Mode 1. (Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES”.)

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

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

DIAGNOSTIC TEST MODE Il -— FRONT HEATED OXYGEN SENSOR MONITOR

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

Air fuel ratio feedback control

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

condition

ON

Lean

OFF

Rich

Closed loop system

*Remains ON or GFF

Any condition

Open loop system

*: Maintains conditions just before switching to open lcop.

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

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

OBD System Operation Chart

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

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

& When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data
are stored in the ECM memory, and the MIL will come on. Far details, refer to “Two Trip Detection
Logic” an EC-42.

e The MIL will go oft 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 fFuel Injection System, the DTC and freeze frame data will be stored until the vehicle is driven 80
times (driving pattern C) without the same malfunction recurring. The “TIME” in “SELF-DIAGNOS-
TIC RESULTS” mode of CONSULT will count the number of times the vehicle is driven.

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

SUMMARY CHART

ltams Fuel injection System Misfire QOther
MIL {goes off) 3 (pattern B) 3 (pattern B} 3 (pattern B)
DTC, Freeze Frame Data (no display) 80 (pattern C) 80 (pattern C) 40 (pattern A)
1st Trip DTC (clear) 1 {pattern C), *1 1 (pattern C), "1 1 (pattern B)
1st Trip Freeze Frame Data (clear) *1,%2 1, *2 1 (pattern B)

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

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

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

EC-57
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OBD System Operation Chart (Cont’d)

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

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

Detection

Thig driving pattern satisfies with B and C palterns.
NG

lights up.
Counter

MIL
= goes off.

=
A4

Vehicle
speed
MiL
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A

|
1
|

SEF392S

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

*6: The 1st trip DTC and the 1st trip fresze frame data will
once (pattern C) without the same malfunction after

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

*8: 1st trip DTC will be cleared when vehicle is driven

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

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

EC-58

played any longer after vehicle is driven 80 times (pat-

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

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

(The DTC and the freeze frame data still remain in

secutive trips, MIL will light up.
ECM.)

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

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

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




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

<Driving pattern B> @l

Driving pattern B means the vehicle operation as follows:

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

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

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

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

<Driving pattern C>

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

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

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

Engine coolant temperature (T) condition:

e When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T" should be higher than gz
or equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows: CL
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C {(176°F)
To be satisfied with driving pattern C, the vehicle shouid run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more iy
than 70°C (158°F)
The C counter will be cleared when the maifunction is detected regardless of (1).
The C counter will be counted up when (1} is satisfied without the same malfunction. AT
The DTC will not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after
DTC is stored in ECM. [FA

A

EL
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OBD System Operation Chart (Cont’d)

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

This driving pattern satisfles with A and B patterns.

This driving pattern
satisfies with A but not B.

This driving pattern

oK

satisfies with B but not A,

Detection

Detecticn

lights up.
goes off,

A MIL

<uIslEd BunLgs (dirsi) 2 01a (d 1s))>

i
=
\'

<BlEQ SUIEB)4 0Za8l4

SEF3933

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

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

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

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

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

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

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

secutive trips, the DTC and the freeze frame data will

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

the 1st trip freeze frame data will be cleared.

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

tern A) without the same malfunction,
(The DTG and the freeze frame data stili remain in

ECM.)
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OBD System Operation Chart (Cont’d)
EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

<Driving pattern A> @0
MA
Engine .
coclant C °F)
temperature |EUV’J
{1) Engine coolant temperature should go over 70°C (158°F). I
70 {158}
)
40 (104) LG
20 (68)
{(2) Engine coolant temperature should change more than 20°C
I (68°F) after starting engine.
IGN ON IGN OFF
K -
Engne | | i
ngine l N . . " . . ;;E
speed 1 :/-—(3) Ignition switch should be changed from “ON" to “"OFF". ig
rpm ll
| (4] Engine speed should go over 400 rpm. @“
I pe}
s00b | e A TN
T
AECE74
; . AT
¢ The A counter will be cleared when the malfunction is detected regardless of (1) - (4}.
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
e The DTC will not be displayed after the A counter reaches 40. )
<Driving pattern B>
Driving pattern B means the vehicle operation as follows: -
[Fitks

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

EL

I3

N
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= AT T

= Data link connector

for CONSULT

AEC678

NISSAN
CONSULT

L)

START

| SUB MODE ]

SBR45ED)

[In SELECT_SYSTEM

[ ENGINE

I

l
I
F

s

|
|
)
E'

FB95K

[l sELEcTDIAGMODE  [4]|

| woRrk suPPORT

| SELF-DIAG RESULTS

] DATA MON I TOR

] DTG CONFIRMATION

|
|
|
| ACTIVE TEST |
|
|

| FUNCTION TEST

SEF216U

[l seecToiamope [

|ECM 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.
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CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC DTC
RESULTS*1 CONFIRMATION

Item WORK paTA | acTive | FUNC- DTC

SUP- FREEZE |\ yonror | test | TON | st | work
PORT FRAME TEST | status | sup-

DATA*2 PORT

@

]

dJE

Camshaft position sensor X

EM

Mass air flow sensor
Engine coolant temperature sensor

Front heated oxygen senscr \L@

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor X

Tank fuel temperature sensor
EVAP control system pressure sensor

Absolute pressure sensor

EGR temperature sensor

INPUT

YRS px b x| x| x| x]x
>

Intake air temperature sensor

Crankshaft position senscr (OBD)

AR AR A d - d B B B R B B TR

Knock sensor

>
>

Ignition switch (start signal)
Closed throttle position switch X MT

Closed throttle position switch (throttle
position sensor signal)

[=]

Air conditioner switch
Park/Neutral position switch X

[

Power steering oil pressure switch

Battery voltage

HIXI XXX =
>

Injectors

X
Power transistor (Ignition timing) X {ignition
signal)
[ACV-AAC valve X X
EVAF canister purge control sclenoid X
valve
EVAP canister purge volume controf X
valve

ECCS COMPONENT PARTS

>

>

>
1)
[=a]

>
>
>

>
>
=
g
=)

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

=

X3

Front heated oxygen sensor heater

Rear heated oxygen sensor heater

Cooling fan
EVAP canister vent control valve

Vacuum cut valve bypass valve
MAP/BARQ swilch solenoid valve
Calculated load value X

R MW
>

HYXH Xy
HIH| R || X | x| xix]Ixix| x

Fuel pump contrel module X

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

frame data mode only if a 1st trip DTC or DTC is detected. For details, refer to EC-44. s
*3: If this function test mode is not available, use the “ACTIVE TEST” mode. [P
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FUNCTION

CONSULT (Cont’d)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

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

Data monitor

Input/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 shifis
some parameters in a specified range.

DTC confirmation

The status of systern monitoring tests and the self-
diagnosis status/resuli can be confirmed.

Function test

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

ECM part numbers

ECM part numbers can be read.

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

. Diagnostic frouble codes

. Freeze frame data
. 1st trip freeze frame data

. Test values
. Others

~N@mO s =

WORK SUPPORT MODE

. 1st trip diagnostic trouble codes

. System readiness test (SRT) codes

WORK ITEM

CONDITION

USAGE

THRTL PQS SEN ADJ

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

® [GN SW "ON”

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throtile position sen-
sor initial position

IGNITION TIMING ADJ

® |GNITION TIMING FEEDBACK CONTROL WILL BE HELD BY
TOUCHING “START". AFTER DOING S0, ADJUST {GNITION
TIMING WITH A TIMING LIGHT BY TURNING THE CRANK-
SHAFT POSITION SENSOR.

When adjusting initial ignition timing

IACV-AAC VALVE ADJ

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

When adjusting idle speed

CRANK A FEW TIMES AFTER ENGINE STALLS.

® NO-LOAD
FUEL PRESSURE RELEASE ® FUEL PUMP WILL STOP BY TOUCHING “START” DURING When releasing fuel pressure from
INLING. fuel line

EVAP SYSTEM CLOSE

OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE

THE EVAP CANISTER VENT CONTROL VALVE IN ORDER TC

MAKE EVAP SYSTEM CLOSE UNDER THE FOLLOWING CON-

DITIONS.

@ BATTERY VOLTAGE IS SUFFICIENT.

® |GN SW “ON”

® ENGINE NOT RUNNING

® AMBIENT TEMPERATURE IS ABOVE 0°C (32°F).

® NO VACUUM AND NO HIGH PRESSURE IN EVAP SYSTEM

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

® WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM

CLOSE”

WHEN TRYING TO EXECUTE “EVAP SYSTEM CLOSE” UNDER

THE CONDITIONS ABOVE, CONSULT WILL DISCONTINUE AND

DISPLAY INSTRUCTIONS.

NOTE: WHEN STARTING ENGINE, CONSULT MAY DISPLAY
“BATTERY VOLTAGE 15 LOW. CHARGE BATTERY"”,
EVEN WHEN USING A CHARGED BATTERY.

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

SELF-DIAGNOSTIC MODE
DTC and ist trip DTC

= = = LE) & L &
Regarding items of “DTC and 1st trip DTC”, refer to “DIAGNOSTIC TROUBLE CODE INDEX" (See &l
EC-2.).
- A
Freeze frame data and 1st trip freeze frame data
Freeze. franje data Description EM
item
|AG TROUBLE
DIAG TROU ® ECCS component part/control systern has a troubte code, it is displayed as "PXXXX”. [Refer to “Alpha-
CODE betical & P No. Index for DTC” (EC-2).] LG
[PXXXX] ) ’
@& “Fuel injection systern status” at the moment a malfunction is detected is displayed.
® One mode in the following is displayed.
“MODE 2”: Open loop due to delected system malfunction
FUEL SYS DATA “MODE 3™: Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 4": Closed loop - using oxygen sensor(s) as feedback for fuel control FE
“MODE 5™ Open loop - has not yet satisfied condition to go to closed loop
CAL/LD VALUE [%] ® The calculated load value at the moment a malfunction is detected is displayed. CL
ES]O;A[T;]_ TEMP ® 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. iy
S-FUEL TRIM [%%] ® The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule. i
f‘.’\
® “Long-term fuei trim” at the moment a malfunction is detected is displayed. w
L-FUEL TRIM [%] @ The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim. EA
E:EINE SPEED ® The engine speed at the moment a malfunction is detected is displayed.
218,
Z:ﬂ[?n;r?]PEED [kmvh] ® The vehicle speed at the moment a malfunction is detected is displayed.
ABSCL PRESS BR
[kPa] or [kg/cm?] or ® The absolute pressure at the moment a maifunction is detected is displayed. al
[psi]
*: The items are the same as those of 1st trip freeze frame data. &T
RS
HA
ElL,
DS
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DATA MONITOR MODE

CONSULT (Contd)

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

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

& ‘Vhen the engine is stopped, a cerlain

MAS AIR/FL SE [V]

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

vaiue is indicated.

COOLAN TEMP/S
i°C] or [°F]

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

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

FR 02 SENSCR [V]

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

RR 02 SENSOR [V]

O O O

O O O] O

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

FR 02 MNTR
[RICH/LEAN]

O
O

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

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

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

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

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

AR C2 MNTR
[RICH/LLEAN]

Display of rear heated oxygen sensor
signal:

RICH ... means the amount of oxygen
after three way catalyst is relatively
small.

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

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

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

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

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

OO0

The throttle position sensecr signal volt-
age is displayed.

TANK FTMP SE [°C]
or [°F]

The fuel temperature judged from the
tank fuel ternperature senser signal volt-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F]

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

START SIHGNAL
[ON/OFF]

OO0 00 000 O

O

indicates [ON/OFF] condition from the
starter signal.

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

played regardless of the siarter signal.

NOTE:

Any monitored item that does not match the vehicle being diagnased is deleted from the display automatically.
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CONSULT (Cont'd)

Monitored item
iUnit]

input
signals

Main
signals

Description

Remarks

CLSD THL/P SW
[ON/OFF]

Indicates [ON/OFF] condition from the
closed throttle position sensor signal.

AIR COND SIG
[ON/OFF]

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

P/N POSI SW
[ON/OFF]

Indicates [ON/OFF] condition from the
park/meutral position switch signal.

PW/ST SIGNAL
[ON/OFF]

O O 0|0

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

IGNITION SW
[ON/OFF]

O O 0|00

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

iNJ PULSE [msec]

indicates the actua! fuel injection pulse
width compensated by ECM according to
the input signals.

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

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

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

IACV-AAC/HY [%)

O 0O O

Indicates the IACV-AAC valve control
value computed by ECM according to the
input signats.

PURG VOL C/V [step]

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

The opening becarnes larger as the
value increases.

AJF ALPHA [%]

O

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

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

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

EVAP SYS PRES [V]

The signal voitage of EVAP confrol sys-
tem pressure sensor is displayed.

AIR COND RLY
[ON/OFF]

Indicates the air conditioner relay contro!
condition (determined by ECM according
to the input signal).

FUEL PUMP RLY

Indicates the fuel pump relay control con-

[ON/OFF] dition determined by ECM according to
the input signals.

COOLING FAN Indicates the control condition of the

[HHL.OW/OFF] cocling fan (determined by ECM accord-

ing to the input signal).

HI ... High speed operation
LOW ... Low speed operation
OFF ... Stop
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals

EGRC SOV Indicates the control condition of the
[ON/OFF] EGRC-solenoid valve {determined by

ECM according to the inpui signal).

CN ... EGR valve is operational

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

ECM according to the input signal) is
indicated.

ON ... Closed

OFF ... Open

FR O2 HEATER
[ON/OFF]

Indicates [ON/OFF] cendition of front
heated oxygen sensor heater determinad
by ECM according to the input signals.

RR 02 HEATER
[ON/OFF]

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

VC/V BYPASS/V
[ON/OFF]

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

ON ... Open

OFF ... Closed

PURG CONT SV
[ON/OFF]

The control condition of the EVAP canis-
ter purge control solenoid valve (com-
puted by the ECM according to the input
signals) is indicated.

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

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

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

MASS AIRFLOW
[gm/s]

Indicates the mass airflow computed by
ECM according to the signal voltage of
the mass air flow sensor.

MAP/BARO SW/V
IMAP/BARO|

The control condition of the MAP/EARO
switch solenoid valve (determined by
ECM according to the input signal) is
indicated.

MAP ... Intake manifold absolute pres-
sure

BARO ... Barometric pressure

ABSCL PRES/SE [V]

The signal voltage of the absolute pres-
sure sensor is displayed.
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CONSULT (Cont'd)

Monitored item ECM Main

[Unit} input . a Description Remarks
- signals
signals

FPCM ILOW/HI]

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

LOW ... Low amount of fuel flow

HI ... High amount of fuel flow

FPCM DR VOLT (V]

The voltage between fuel pump and
FPCM is displayed.

VOLTAGE
V]

Voltage measured by the voltage probe.

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

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

® Only “#" is displayed if item is unable to

be measured.

® Figures with “#”s are temporary ones.

They are the same figures as an actual
piece of data which was just previously
measured.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® Engine: Return to the original
trogble condition ’ If trouble symptom disappears, see ° Harnt.as.s and connector
FUEL INJECTION - ® Fuel injectors
® Change the amount of fuel injec- | CHECK ITEM. ® Front heated oxygen sensor
tion using CONSULT.
® Engine: After warming up, idle
IACV-AACH the engine. Engine speed changes according to | ® Harness and connector
® Change the IACV-AAC valve .
OPENING . . the opening percent. ® |ACV-AAC valve
opening percent using CON-
SULT.
® Engine: Rethr.n to the original ® Harness and connector
ENG COOLANT trouble condnt;oq If trouble symptom disappears, see |® Engine coolant temperature sen-
TEMP ® Change t‘he .engllne cqolan1 tem- CHECK ITEM. sor
perature indication using CON- @ Fuel injectors
SULT.
® Engine: Return to the original
trouble condition If trouble symptom disappears, see
IGNITION TIMING | ® Timing light: Set ' ® Adjust initial ignition timing
P . CHECK ITEM.
® Retard the igniticn timing using
CONSULT.
® FEngine: After warming up, idle ® Harness and connector
the engine. ® Compression
POWER BAL- ® Ajr conditioner switch “OFF” Engine runs rough or dies ® Injectors
ANCE ® Shift lever “N” ) ® Power transistor
® Cut off each injector signal one ® Spark plugs
at a time using CONSULT. ® [gnition coils
® Ignition switch: ON ® Harness and connector
COOLING FAN ® Turn the cooling fan “ON” and Cooling fan moves and stops. ® Cooling fan motor
“OFF" using CONSULT.
® |gnition switch: ON (Engine
stopped}
FUEL PUMP U Fuel pump relay makes the cperat- | ® Harness and connector
RELAY ® Tum the fuel pump refay "ON ing sound. ® Fuel pump relay
and “OFF” using CONSULT and
listen to operating sound.
® |gnition switch: ON
EGRC SOLE- ® Turn EGRC-solenoid valve “ON” | EGRC-solencid valve makes an ® Harness and connector
NOID VALVE and “OFF” using CONSULT and | operating sound. ® EGRC-solencid valve

listen to operating sound.

SELF-L.EARNING
CONT

In this test, the coefficient of self-learmning control mixture ratio returns to

“CLEAR" on the screen.

the original coefficient by touching

Ignition switch: ON
Select “LOW" and “HI” with

“FPCM DR VOLT” of CONSULT

FPCM CONSULT and check that E'(’)av’\’lges :5 :2')'(‘3";58 v : ?;g;ss and connector

“FPCM DR VOLT” of CONSULT - APPIOX. ©.

HI ... Approx. 0.4 V
changes.
® Engine: After warming up, run
i . . ® H 1

PURGVOL | VAP canite purge | EN9Ne speed changes aceording o ¢ i 00 SEFONEERE
CONTNV 9 purg the opening step. purg

volume control valve opening
step using CONSULT.

control valve
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CONSULT (Cont’d)

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

® |gnition switch: ON {Engine
stopped)

VENT . - Solenoid valve makes an operating |® Harness and connector
CONTROL/V ® Tum solencid valve "ON” and |, ® Solenoid valve
“OFF” using CONSULT and lis- ' .
ten to operating sound. IS
® [gnition swilch: ON {Engine
stopped) . . i
| ® it =
VG/V BYPASS/Y | ® Tum solenoid valve “ON” and :;lﬁ;md valve makes an operating ° 2;?:;3 a\\,r;clivzonnec or El
“OFF” using CONSULT and lis- ’
ten f ti d.
en to operating soun 16
EVAP canister purge control sole-
® . . .
L] i;?: ﬁ::agg\i;\P canister purge 23:5:1;3'\[8 koS an operaing ® Harness and connector
purg ) ® EVAP canister purge control

PURG CONT S/ control solenoid valve “ON” and | Check vacuum signal for EVAP solenoid valve
“OFF" using CONSULT and lis- | canister purge control valve,

) . ® Vacuum hose
ten for operaling sound. VG ON ... Vacuum exists. =E
VC OFF ... Vacuum does not exist.

® |gnition switch: ON

(Engine stopped) ® Harness and connector G
® Turn th A it - R itch solengid valve ) .
MAP/BARO swyv | ® Tum the MARBARO switch sole- | MAP/BARQ switch solenoid v ® MAP/BAROC switch solenoid
noid valve between "MAP” and | makes an operating sound. valve
“BARC” using CONSULT and [T
listen for operating sound.
TANK F/TEMP )
SEN ® Change the tank fuel temperature using CONSULT. AT
DTC CONFIRMATION MODE =4
SRT STATUS mode
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”, EC-44. B
Inllmiy
DTC WORK SUPPORT MODE
TEST MODE TEST ITEM CONDITION REFERENGE PAGE 5/
PURGE FLOW P1447 EC-390
VC CUTN BP/V P1491 EC-410 &7
EVAPORATIVE PURG CN/V & S/V P1493 EC-422 :
SYSTEM PURG VOL CN/V P1444 EC-377
EVAP SML LEAK P0440 EC-274 RS
EVAP SML LEAK P1440 EC-365
FR 02 SENSOR P0130 EC-157
FR 02 SENSOR FR O2 SENSOR P0131 Refer to corresponding trouble diagnosis EC-163 BT
FR 02 SENSOR PQ132 for DTC, EC-169
FR 02 SENSOR PC133 EC-175 "
RR 02 SENSOR P0137 EC-192 I
RR 02 SENSOR RR 02 SENSOR P(138 EC-199
RR 02 SENSCR P0139 EC-206 EL
EGR SYSTEM P0400 EC-256
EGR SYSTEM EGRC-BPTALY P0402 EC-265
EGR SYSTEM P1402 EC-358 (DR

EC-71
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CONSULT (Cont'd)

FUNCTION TEST MODE

FUNGCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

SELF-DIAG
RESULTS

® |gnition switch: ON
{Engine stopped)

® Displays the results of on-
board diagnostic system,

Objective system

CLOSED THROTTLE
POSI

® [gniticn switch: ON
(Engine stopped)

® Closed throttle position sen-
sor circuit is tested when
throttle is opened and
closed fully. (“IDLE POSI-
TION” is the test item name
for the vehicles in which idle
is selected by throttle posi-
tion sensor.)

® Harness and connector

® Throttle position sensor
(Closed thratile position)

& Throtlle position sensor
(Closed throttle position)
adjustment

® Throtlle linkage

® Verify operation in DATA
MONITOR mods.

THROTTLE POSI
SEN CKT

® {gnition switch: ON
(Engine stopped)

® Throttle position sensor cir-
cuit is tested when throttle
is opened and closed fully.

® Harness and connector

® Throttle position sensor

® Throtile position sensor
adjustment

® Throttle linkage

@ Verity operation in DATA
MONITOR mode.

PARK/NEUT POSI
SW CKT

® Ignition switch: ON
{Engine stopped)

@ |nhibitor/Neutral position
swilch circuit is tested when
shift lever is manipulated.

Throttle valve: opened OFF
Throttle valve: closed ON
Range (Throtile valve fully More than
opened — Throttle valve fully

3.0V
closed)
Out of N/P positions OFF
In N/P positions ON

® Harmess and connector

® Neutral position switch or
inhibitor switch

® Linkage or inhibitor switch
adjustment

FUEL PUMP
CIRCUIT

® |gnition switch: ON
{Engine slopped)}

@ Fuel pump circuit is tested
by checking the pulsation in
fuel pressure when fuel tube
is pinched.

There is pressure pulsation on the fuel

feed hose.

® Hamess and connector
@® Fuel pump

® Fuel pump relay

® Fuel filter clogging

® Fuel level

EGRC SOL/V CIR-
curT

® [gnition switch: ON
{Engine stopped)

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

The EGRC-solencid valve makes an oper-

ating sound every 3 seconds.

® Harness and connector
® EGRC-solenoid valve

COOLING FAN CIR-
CuIr

® [gnition switch: ON
(Engine stopped)

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

The cocling fan rotates and stops every 3

seconds.

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

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

FUNC;I_—II_SE TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® [gnition swilch; ON — @l
START
@ Start signal circuit is tested
when engine is started by V123
operating the starter. Before
cranking, battery voltage
ART SIGNAL ® Harness and connector
ST Sia and engine coolant tem- Start signal: OFF — ON " , Ef
CIRCUIT ) ® [gnition switch
perature are displayed. Dur-
ing cranking, average bal-
tery voltage, mass air flow LG
sensor output voltage and
cranking speed are dis-
played.
® Ignition switch: ON
° l(jl—;ng;r:e tzj:::gl. iti Locked position ON ® Harness and connector EE
PW/ST SIGNAL wer sieering |r‘cw s ® Power steering oil pressure
tested when steering wheel )
CIRCUIT ) switch
is rotated fully and then set ® Power steering oil pump
to a straight line running Neutral position OFF ' Gl.
position.
© \/ehicle speed sensor circuit
N oH and connector M
VEHICLE SPEED is tested when vehicle is Vehicle speed sensor input signal is ® V;:?;ZSS Zed sensor
SEN CKT running at a speed of 10 greater than 4 km/h (2 MPH). ) o
i ® Electric speedometer
km/h (6 MPH) or higher. AT
® After warming up, idle the
engine. ® Adjust ignition timing (by
® [gniticn timing adjustment is L moving camshaft position )
The t I .
IGN TIMING ADJ checked by reading ignition | | C.Iming light indicates the same value 1 oo o gistributor)
o . o on the screen. .
timing with a timing light ® Camshaft position sensor
and checking whether it drive mechanism B8,
agrees with specifications.

& INJECTION SYS (Injector, -
fuel pressure regulator, har- BR
ness of connector}

® ION SYS (Spark plug,

® Air-fuel ratio feedback circuit IGNITIO S S (‘p o plug &7
A o power transistor, ignition @
(injection system, ignition .
t m tom coil, harness or connector)

MIXTURE RATIO Syslem, vacuum SyYSIem, | £t heated oxygen sensor COUNT: More | ® VACUUM SYS (Intake air

etc.) is tested by examining . \ a5
TEST than 5 times during 10 seconds leaks) RS

the front heated oxygen

® Front heated oxygen sensor

sensor output at 2,000 rpm cireuit
under non-loaded state. ® Front heated oxygen sensor BT
operation

® Fuel pressure high or low

® Mass air flow sensor A

EL
DX
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CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM {REMEDY)

POWER BALANCE

® After warming up, idle the
engine.

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

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

injector of each cylinder.

® |njector circuit (Injector, har-
ness or connector)

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

& Compression

® Vaijve timing

IACV-AAC/HY
SYSTEM

® After warming up, idle the
engine.

@ |ACV-AAC valve system is
tested by detecting change
in engine speed when
{ACV-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 at 20%.

® Harness and connector

® JACV-AAC valve

® Ajr passage restriction
between air inlet and 1ACV-
AAC valve

® |AS (Idle adjusting screw)
adjustment
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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 malfunction will be identified on the CONSULT screen in real time.
fn other words, DTC/1st trip DTC and malfunction item will be dispiayed at the moment the mal-
function is detected by ECM.

DATA MONITOR can be performed continuously untii a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.
2. “MANU TRIG” (Manual trigger):

e DTC/1st trip DTC and malfunction item will not be displayed automatically on CONSULT screen
even though a malfunction is detected by ECM.

DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:
1. “AUTO TRIG”

e While trying to detect the DTC/1st trip DTC by performing the “DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE”, be sure to select to “DATA MONITOR (AUTO TRIG)” mode. You
can confirm the malfunction at the moment it is detected.

e While narrowing down the possible causes, CONSULT shouid be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors,
components and harness in the “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE?”, the moment a malfunction is found the DTC/1st trip DTC will be displayed. (Refer

to G! section, “Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR
AN ELECTRICAL INCIDENT".}
2. “MANU TRIG”

e |f the malfunction is displayed as soon as “DATA MONITOR” is seiected, reset CONSULT to
“MANU TRIG”. By selecting “MANU TRIG” you can monitor and store the data. The data can be
utilized for further diagnosis, such as a comparison with the value for the normal operating condi-
tion.

|[1 stwect monmor mem | |l seT recompiNgcono | | ]y sET RecorDiNG conD |

ECM INPUT SIGNALS avto 7RG IV ECE B IERCRGE | vavu TRIG

|

SELECTION FROM MENU | | |
|| | |
| | ||
|| ||

l
| |
| I
| |
l |

SETTING || START
“SETTING” “AUTO TRIG” “MANU TRIG”
A malfunction can be A malfunction can not be
displayed on “DATA displayad on “DATA
MONITCR” screen MONITOR" screen
automatically if detected. automatically even if
detected.

SEF529Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

SEF139P,

Data link connector

for GST \

AECE7%

VTX GENERIC OBD Il
PROGRAM CARD

Press [ENTER]

Sample screen”

SEF3985

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
F&: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen”

SEF4165

Generic Scan Tool (GST)

DESCRIPTION

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

1IS09141 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 fink connector for GST. (Data link
connector for GST is located under LH dash panel 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.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnoestic test mode Function
MODE 1 READINESS TESTS Thls mode gains accu.esls tc? current emission-related data values, }ncludlng analog
inputs and outputs, digital inputs and outputs, and system status information.
This mode gains access to emission-refated data value which were stored by ECM
MODE 2 (FREEZE DATA) during the freeze frame. {For details, refer to “Freeze Frame Data” (EC-65}.]
MODE 3 DTCs This mode gains access to emission-related power train trouble codes which were
stored by ECM. _
This mode can clear all emission-related diagnostic information. This includes:
® Clear number of diagnostic trouble codes (MODE 1)
® Clear diagnostic trouble codes {(MODE 3)
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)
MODE 6 (ON BOARD TESTS) This mode accesses the results of on Poard diagnolstic monitoring tests of specific
components/systems that are not continuously monitored.
This mode enables the off board lest drive to obtain test results for emission-related
MODE 7 (ON BOARD TESTS) powertrain components/systems that are continuously monitored during normal driv-
ing conditions,
This mede can close EVAP syslem in ignition switch “ON” position (Engine stopped).
When this mode is performed, folfowing parts can be opened or closed.
® EVAP canister vent control valve open
® Vacuum cut valve bypass valve closed
In the following conditions, this mode cannot function.
MODE 8 — ® | ow ambient temperature
® Low battery voitage
® Engine running
® |gnition switch “OFF”
® | ow fuel temperature
® Too much pressure is applied to EVAP system

EC-77
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TROUBLE DIAGNOSIS — Introduction

Sensors

% ECM Actuatars
»% )»
T

MEFQ36D

SEF234G

KEY POINTS

WHAT ... Vehicle & engine model

WHEN ... Date, Frequencies

WHERE..... Road conditions

HOW ... Operating conditions,
Weather 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 continuously. Most intermittent problems
are caused by poor electric connections or improper wiring. In
this case, careful checking of suspected circuits may help pre-
vent the replacement of good parts.

A visual check only may not find the cause of the problems, A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Follow the “Work Flow” on EC-80.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example on next page should be used.
Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electroni-
cally controlled engine vehicle.

Diagnostic Worksheet

There are many operating conditions that lead to the malfunc-

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

make trouble-shooting faster and more accurate.

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

is important to fully understand the symptoms or conditions for

a customer complaint.

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

order to organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator lamp to

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

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

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

EC-78



TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

WORKSHEET SAMPLE

Customer name  MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Dale
Fuel and fuel filler ca O Vehicle ran cut of fuel causing misfire
P O] Fuel filler cap was left off or incorrectly screwed on.
00 Impossible to start {1 No combustion 1 Partial combustion
. O Partial combustion affected by throttle pesition
tartahil
) Startability (1 Partial combustion NCT affected by throtlie position
1 Possible but hard to start C1 Others [ ]
T 1dlin L No fast idle LI Unstable O High idle U Low idle
g O Cthers | ]
Symptoms
O Stumble 0 Surge O Knock J Lack of power
[.J Driveabikity [0 Intake backfire [ Exhaust backfire
O Others | ]
O At the time of start O While idling
O Engine stall 1 While accelerating 1 While decelerating
“1 Just after stopping [ While loading
Incident occurrence L1 Just after delivery 1 Recently
1 In the morning O Al night T In the daytime
Frequency O All the time O Under certain conditions L] Sometimes
Weather conditions 0 Not affected
Weather 1 Fine L1 Raining O Snowing O Others [ i
Temperaiure O Hot £ Warm . Cool " Cold O Humid °F
O Cold O During warm-up O After warm-up
Engine conditions Endi d
ngine spee L L 1 t | L N 1 J
0 2,000 4,000 6,000 8,000 rpm
Road conditions O In town O In suburbs O Highway O Off road (up/down)
O Not affected
O At starting [J While idling [ At racing
L] White accelerating 0 While cruising
Driving conditions O Whiie decelerating O While turning (RH/LH)
Vehicle speed [ W NN WA N TR ST S W R |
¢ 10 20 30 40 50 60 MPH
Malfunction indicator lamp O Turmed on [ Not tumed on

EC-79
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TROUBLE DIAGNOSIS ~— Work Flow

Work Flow

CHECK IN

:

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

I

CHECK DTC AND FREEZE FRAME DATA, 3

Check and PRINT OUT (write down) (1t trip) Diagnostic Trouble Code (DTC)and |7 STEP Il
Freeze Frame Data (Pre-chack). Then clear. Paste it in repair order sheet.

If DTC is not available even if MIL lights up, check ECM fail-safe. {Refer to EC-88.)
Also check related service bulleting for information.

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

b4

Verify the symplom by driving in the condition the cus- . T N P
tomer described. R E P R P P TP By R R PR P PP PP PR PRSP P STE il

Normal Code Malfunction Code
(at STEP II) {at STEP H)

h 4 ¥ *1

INCIDENT CONFIRMATION  promewmsssmmsmrmeees STEP IV
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”.

I ...........................................

Choose the appropriate action. 5 STEPV

Y

Malfunction Code {(at STEP I or IV) lNormal Code (at both STEP Il and V)

BASIC INSPECTION

SYMPTOM BASIS (at STEP | or Hi)

Y

Perform inspections
according to Symptom
Matrix Chart.

v '

TROUBLE DIAGNOSIS FOR DTC PXXXX.

I

REPAIR/REPLACE

FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION and  |.......c..coocmvimvninirsrssmiensvnesans STEP VI
DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE {or OVERALL
FUNCTION CHECK}. Then, erase the unnecessary (already fixed) (1st trip) DTCs in
ECM and TCM (Transmissicn control module).

lox

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

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

*3: If time data of “SELF-DIAG RESULTS” is other than “0” or “it” refer to “TROUBLE DIAGNOSIS FOR
INTERMITTENT", EC-106.

*4: If the malfunctioning part cannot be found, refer tc “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-106.

EC-80

4 STEP VI

NG

CHECK OUT




TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-79.

STEP I

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

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

STEP NI & V. =
Study the relationship bstween the cause, specified by (1st trip} DTC, and the symptom described by the customer.

{The “Sympiom Matrix Chart” wili be useful. See EC-89.)

Also check related service bulletins for information. LE

STEP I

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

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

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

If the malfunction code is detected, skip STEP |V and perform STEP V.

STEP IV

Try to detect the (1st trip) Diagnostic Trouble Code by driving in (or perferming) the "DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE”. Check and read the (1st trip) DTC and (1st trip} freeze frame data by
using CONSULT or Generic Scan Tool.

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

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

In case the "DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” is not avaifable, perform the
“OVERALL FUNCTION CHECK” instead. The (1st trip) DTC cannot be displayed by this check, however, this sim-
plified “check” is an effective alternative.

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

STEP V

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

If the malfunction code is indicated, proceed fo TROUBLE DIAGNOSIS FOR DTC PXXXX. EA,
If the normal code is indicated, proceed to the BASIC INSPECTION. (Refer to EC-82.) Then perform inspections
according to the Symptom Matrix Chart. (Refer to EC-89.)

STEP VI

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

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

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

SULT. Refer to EC-97.

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

section (“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”).

Repair or replace the malfunction parts. E8

STEP vl

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

Perform the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” and confirm the normal code BT
[Diagnostic trouble code No. POOOC 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 il

ECM. (Refer to EC-52.)

EL

EC-81



TROUBLE DIAGNOSIS — Basic Inspection

SEF142

AT T N

Data link connector

for CONSULT
AECE78

M IGN TIMING ADJ R [:]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

| START

|

SEF555N

-@I\t\a'ke manifold collector

\\‘Thmtt!e position sensor
harness gonnector

Timing
light
4
|
'-
[}

SEF284G

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

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

BEFORE STARTING

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

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

® Hamess connectors for improper con-
nections

® Vacuum hoses for splits, kinks, or
improper connections

& Wiring for improper connections,
pinches, or cuis

B
h 4

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

v

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

CHECK IGNITION TIMING. NG

Y

(!@ 1. Warm up engine to normal

operating temperatura.
2. Select “IGN TIMING ADJ” in
"WORK SUPPORT” mode.
Touch “START",
Check ignition timing at idie
using timing light.
Ignition timing:

15°+2° BTDC

OR

3.
4.

. Warm up engine to normal
operating temperatura.

. Stop engine and disconnect
threttle position sensor harness
connecior,

. Start engine.

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

. Check ignition timing at idle
using timing light.

Ignition timing:
15°+2° BTDC

lOK

(Go to next page.)

EC-82

Adjust ignition timing by
turmning camshaft position
sensor.




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

EC-83

D B IGN TIMING ADJ M [ ]
IGNITION TIMING FEEDBACK D] -
CONTROL WILL BE HELD BY NG @l
TOUCHING START. CHECK BASE IDLE SPEED. »| Adjust base idle speed by
AFTER DOING SO, ADJUST 1. Select “IGN TIMING ADJ” in turning idle speed adjust-
TIMING LIGHT BY TURNING 2. When touching “START", does Refer to “Idie Speed/ A
TUE CAMSHAFT POSITION engine speed fall to 750£50 rpm Ignition Timing/ldle Mixture
SENSOR (A/T in “P” or “N” position)? Ratio Adjustment”, EC-35.
: OR
N D i t 750+50 pm EM
> Does engine run a p
r START I e (A/T in “P” or “N” position)?
SEF546N
oK & OK (M/T models) e
(A/T models) Go 1o step _
[l seLECT svsTEM ] v “
l ENGINE CHECK CLOSED THROTTLE POSITION » ADJUSTMENT
m'—d SWITCH IDLE POSITION. =~.| Adjust closed throttle posi-
I AT I ¢ Warm engine up to normal operating tion switch idle position by
temperature. rotating throttle position
| J @ Always check ignition timing and sensor body as follows. EE
base idle speed before performing 1. Start engine and warm =
’ | the following. it up to normal operat-
=~ 1. Select “A/T”, then “DATA Ing temperatyre.
| | MONITOR". 2. Siop engine. -
2. Select "ENGINE SPEED” and 3. Selact "A/T", then :
“CLOSED THL/SW™. DATA MONITOR”.
| | 3. Read "CLQSED THL/SW" sig- 4. Select "ENGINE
SATOTAH " nal under the following condig SPEED” and “CLOSED .
! ” 0
s 5 [Hugr\:vtﬁrohle sensar ol
: ® Rai i . Loos
# MONITOR % NOFALL [] %ﬂf‘e engine speed to 2,000 body fxing bolis and
i move the sensor.
THRTL POS SEN 1.2v ¢ S?%ﬂ;ﬁ;%g%gg;ﬁ?;g 8. Start engine and adjust AT
ENGINE SPEED BOOrpm “GLOSED THL/SW’' should turn the sensor bady under
CLOSED THL/SW ON “ON” at 1,050+150 rpm {transaxle .e 0 0"‘[)89 ggn EI)IOr'IS.
in “P” or “N” position). Read “CLOSE
OR THL/SW" signal. =
1. Disconnect throttle position sen- ¢ Eaésgo%nglr;ﬁ speed
sor harness connector and ® Lower enrpiné spead
closed throttle position switch as radua%l asp o8-
5 Eirnekss connecto;. siblge yasp =y
. eck continuity between oo o
| RECORD I closed throttle position switch Eg?r:r glgspggtiha:omz
SEF727T connector terminals and position switch turns
35 'chglig{\;v Se:r:gine speed to 2,000 b A U EL
E ¥t . ) conlinuity to continu-
B RN\\\\ rpm. _ ity exists): 1,050+150
A@_I take manifold collector - - ® [ower engine speed as Fpm
YThrottfe position sensor __gradually as possible. 7. Temporarily tighten the 8T
harness connector Continuity should exist (closed sensor body fixing bolts.
2 ~ throttle position switch should 8. Raise engine speed to
close) at 1,05011 50 rpm (Transaxle 2000 rpm and lower the
& in “P” or “N”” position). engine speed as gradu- BS
( ally as possible, confirm e
: OK NG that above adjustment is
SNV A performed correctly.
Closed throttle position If OK, go to step 9. -
switch harness connector ® 15f NG, repeat from step BY
-~ -
o SERaTRV (Go to “ADJUST- 9. 'Sl'(lagnr;tgp btl&rjoti'le position
MENT"”, EC-85.) Dody. ﬂ
10.Reconfirm that the R
closed throttle position
— switch idle position is
i Throttie position switched from “OFF” to
switch connector "ON” at 1,050+150 rpm EL
while reducing engine
aan) speed from 2,000 rpm.
If NG, repeat from the
step 4. 5%
@] v Fox
AR (Go to next page.) (G to next pags.)
SEF436Q



TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

?

Reconnect throttle position sensor har-
ness connector and closed throttle posi-
tion switch harness connector.

RESET IDLE POSITION

MEMORY.

1. Warm engine up to nor-
mal operating tempera-
fure.

Select “CLSD
THL/P SW” in
“DATA MONITOR”
mode (Manual
trigger) with
“ENGINE”.

2. Step engine (Tum igni-
tion switch “OFF”).

3. Reconnect throtife posi-
tion sensor harness
connector and closed
throttle position switch
harmess connector.

4. Turn ignition switch
“"ON" and wait at least
5 seconds.

5. Turn ignition switch
“OFF" and wait at least
5 seconds.

E Repeat steps 4.
and 5. until “CLSD
THL/P SW” in
“DATA MONITOR"
mode changes to
“ON".

Repeat steps 4.
and 5. 20 times.

\

®

(Go to “CHECK TARGET IDLE
SPEED", EC-86.)

EC-84




TROUBLE DIAGNOSIS — Basic Inspection

-

DISCONNECT

Throttle position
switch connector

15[+

(o]

SEF438Q

Basic Inspection (Cont’d)

=
BT

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION.

Warm engine up tc normal operating
temperature.

Always check ignition timing and
base idle speed before performing
followings.

. Disconnect throttle position senscr har-

ness connector and closed throtile
position switch harness connector.

. Rev engine {2,000 to 3,000 rpm) 2 or 3

times under no-load and then run
engine at idie speed.

. Check harness continuity between

closed throttle position switch terminals
and under the following condi-

tian.

Raise engine speed to 2,000 rpm.

Lower engine speed as graduaily as

possihle.

Engine speed at the point closed
throttle position switch turns from OFF
— ON (No continuity to continuity
exists): 1,050+150 rpm

NG

Y

OK

(Go to next page.)

EC-85

ADJUSTMENT

Adjust closed throtile posi-

tien switch idle position by

rotating threttle position
sensor body as follows.
1. Start engine and warm
it up to normal operat-
ing termperature.
2. Stop engine and dis-
connect throttle position
sensor harness connac-
tor and c¢losed throttle
positicn switch harness
connector.
3. Set the circuit tester
leads to the closed
throttle position switch
terminals (6) and (5).
4. Loosen throtile sensor
body fixing bolis and
mave the sensor.
5. Stant engine and adjust
the sensor body under
the following conditions.
® Check harness conti-
nuity between closed
throttle position
switch_terminals
and .

® Raise engine speed
to 2,000 rpm.

® [ ower engine spead
as gradually as pos-
sible.

Engine speed at the

point closed throttle

position switch turns

from OFF — ON (No

continuity to continu-

ity exists): 1,050+150

rpm

6. Temporarily tighten the

sensor body fixing bolts.

7. Raise engine speed to

2,000 rpm and lower the
engine speed as gradu-
ally as possible, confirm
that above adjustment is
performed correctly.

If OK, go to siep 8.

If NG, repeat from step

4

8. Tighten throttle position

sensor body.

9. Reconfirm that the

closed throttle position
switch idle position is
swilched from "OFF” to
“ON” at 1,050+150 rpm
while reducing engine
speed from 2,000 rpm.
If NG, repeat from the
step 4.

YOK

(Go 1o next page.)

i

=

5

BT

i

EL
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

7 7

RESET IDLE POSITION

MEMORY.

1. Warm engine up 1o nor-
mal operating tempera-

ture.

f@\ Select “CLSD

VE THL/P SW” in

“DATA MONITOR”
mode {Manual
trigger) with
“ENGINE".

2. Stop engine (Turn igni-
tion switch “OFF”).

3. Reconnect throttle posi-
tion sensecr harness
connector and closed
throttle position switch
harness connector.

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

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

E Repeat steps 4.
and 5. until “CLSD
THL/P SW” in
“DATA MONITOR”
mode changes to
“ON.

Repeat steps 4.
and 5. 20 times.

™

v
NG
CHECK TARGET IDLE SPEED. »| Adjust idle speed. Refer to
Read the engine idle speed in EC-35.
“[DATA MONITOR” mode with

CONSULT.
M/T = 800+50 rpm
A/T = 800=50 rpm
(in “N” position)
CR
Check idle speed.
M/T = 800+50 rpm
AST = 800+50 rpm
{in “N” position)

¢0K

After this inspection, unnecessary diag-
nostic trouble code Ne. might be dis-
played.

E(r:ase the stored memory in ECM and
TCM.

Refer to “ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION" {(EC-52) and "HOW
TO ERASE DTC” in AT section.

¢OK

INSPECTION END

EC-86



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
(PO100, 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 temperatura sensor
(PO110, 0401}

® Knock sensor (P0325, 0304)

® Tank fuel temperature sensor
{P0180, 0402)

® Engine coolant temperature sensor
(P0O115, 0103) (PO125, 0908)

® Ignition signal (P1320, 0201)

® Park/Neutral position switch
{P1708, 1003)

® EGR temperature sensor (P1401,
0305)

® AT related sensors, solenocid
valves and switches (PO705 -
P0O725, 1101 - 1208) (P0O740 -
P1760, 1108 - 1208)

¢ Absolute pressure sensor (PO105,

0803)

® MAP/BARO switch solenoid valve
(P1105, 1302}

® Closed throttle position switch
(P0510, 0203)

® Front heated oxygen sensor heater
(PO135, 0901)

® Crankshalft position sensor {(OBD)
(P0335, 0802) (P1336, 0905)

® Vacuum cut valve bypass valve
(P1491, 0311) (P1490, 0801}

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

® Front heated oxygen sensor
(PO130 - PO134, 0303 - 0412)

® Rear heated oxygen sensor
(P0137 - PO140, 0510 - 0707}

® Rear healed oxygen sensor heater
(PO141, 0902)

® EVAP control system pressure
sensor (PG450, 0704)

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

® EVAP canister purge volume con-
trol 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}

@ Misfire (PC304 - PG300, 0605 -
0701)

® Closed loop control
{P1148, 0307}

® Fuel injection system function
{P0172, 0114), (P0O171, 0115)

® Three way catalyst function
(P0420, 0702)

® EGRC-BPT valve function (P0402, ® A/T function (P0731 - P0734, 1103 @ Fuel pump control module (FPCM)

0306)

® JACV-AAC vaive
(PO505, 0205)

- 1106) (P0744, 1107)

circuit {P1220, 1305)
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No.

CONSULT
GST

ECM*

Detected items

Engine operating condition in fail-safe mode

PO100

o102

Mass air flow sensor cir-
cuit

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

PO110

0401

Intake air temperature
sensor

The ECM functions an the assumption that the intake air temperature is 25°C

(77°F).

PO115

0103

Engine coolant tempera-
ture sensor circuit

Engine coolant temperature will be determined by ECM based on the time
after turning ignition switch “ON” or “START”.

CONSULT displays the engine coolant

temperature decided by ECM.

Condition

Engine coolant temperature decided
{CONSULT display}

Just as ignition switch is turned ON or
Start

40°C (104°F)

More than approx. 4 minutes after igni-

tion ON or Start

80°C {176°F)

Except as shown above

40 - 80°C (104 - 176°F)
(Depends on the time)

P0120

0403

Throttle position sensor
circuit

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

engine speed.
Therefore, acceleration will be poor.

Condition

Driving condition

When engine is idling

Normal

When accelerating

Poor acceleration

Unable to
access
ECCS

Unable to
access
Diagnostic
Test Mode
I

ECM

ECM fail-safe activating condition

The computing function of the ECM was judged 1o be malfunctioning.

When the fail-safe system activates (i.e., if the ECM detects a maffunction
condition in the CPU of ECM), the MALFUNCTION INDICATOR LAMP on the
instrument panel lights to wam the driver,

However it is not possible to access ECCS and DTC cannot be confirmed.

Engine control with fail-safe

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

tions.

ECM fail-safe operation

Engine speed

Engine speed will not rise more than 3,000 rpm

Fuel injection

Simultaneous multipert fuet injection system

Ignition timing

Ignition timing is fixed at the preset valve

Fuel pump

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

when engine stalls

{ACV-AAC valve

Full open

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

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

Symptom Matrix Chart

SYMPTOM
= @l
z ©
— o T
T E m
: = o 1T ;
B 5 i S35 R4,
< o i < = S T
1 w = &) o by ) <
g Elo| e w iyl =151 X
r T I a o= ©
— Basic engine control system b a 5 8 w g gt % 2 | o | Reference page S
LLf Z |l E &8l 2|8 rirocl|lagle=
= 1g|BlE|2|g|5|E|E 2|82
r|lo(2|(s|8|lz|2IE2|R|E.,5|2]¢
<|d|le|3|z|8|Z2!/5|E2i2|2]|= LS
El=s | Z o T I T I T ' %) ol
I = = Q 0 = — o = Lt 1] Ia]
w | Q|2 w || @ o | > =
O — N [T wed - = Q ui = = >
z2 |w |k cl|lalzx b m (o] r
S|z = | x = o | S|l |le|lon
[a] = = c ~ T [ = = oc {1 i
2 2| z12|8|3|3|al¥|sig|k
Tja|l!ls|3|T|c|c|s|o|dld|s
Warranty symptom code AA{AB | AC|{ AD | AE| AF [ AG | AH | AJ | AK | AL | AM | HA
Fuel Fuel pump circuit 1 1 2 3 2 2 2 3 2 |EC-458 EE
Fuel pressure regulator system 3 3 4 4 4 4 4 4 4 4 EC-34 ’
Injector circuit 1 1 2 3 2 2 2 2 EC-452
Evaporative emission system 3 3 4 4 4 4 4 4 4 4 EC-22 @
Air Posgitive crankcase ventilation system 3 3 4 4 4 4 4 4 4 4 1 EC-32 A
Incorrect idle speed adjustment 3 3 1 1 1 1 1 EC-35
IAGV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 | EC-306 _
IACV-FICD soienoid valve circuit 2 2 3 3 3 3 3 3 3 3 EC-470 )
Ignition Incorrect ignition timing adjustment 313 1 1 1 1 1 1 EC-35
Ignition circuit 1 1 2 2 2 2 2 2 EC-335
EGR EGRC-solenoid valve circuit 2 2 3 3 3 EC-347 &
EGR system 2l 1 |l2|3|la|a|l2]z2]s3 3 5505256’ 265,
Main power supply and ground circuit 2 2 3 3 3 3 3 2 3 2 |EC-107 F@‘\\
Air conditioner circuit 2 2 3 3 3 3 3 3 3 3 2 | HA section
1 - & The numbers refer to the checking order. (continued on next page)
BR
5T
BY
[,
EL
03
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTCM
T
z g
— o I
T & w _
o = o =z o
o 1 o E|ldlz]0
> o i <€ [ o] o
w Wiz lo Clo | = | =
= k|60 w RIS E|S
x S| E | < al|l={2|:= 2
SYSTEM < L|l=g | ¢ |25 |5
— ECCS systemn I 158w g Ol - |5&!@| 5 |Reterence page
L Z 1 E | g |2 E = 5 S lol g
T o Lyl P = Z = ir o —t o 2
= clao|lLrZ)sieiS | Eim|3
T2 2 2T |E [= g S| =2
= j o O = Q = -, L T8 O <z
= <C =4 O | u [a 2] Lt
v | = Ol izl |la|F|r|lw|w|o
w | ©| 2 woa) = < | = | =
o ¥ | W | = Q ui b
2wl C|olBd|lz|glEl218(8 |5
S 5G| E|l58|5|3|2|8|8|48|8|E
<]=ztm|& %’ ©lo |3 91318 R| &
|| T} o T | o({2 | |0 | W|Ww|od
Warranty symptom code AA | AB | AC | AD | AE| AF | AG| AH [ AJ | AK | AL | AM | HA
ECCS Camshaft position sensor circuit 2 2 3 3 3 3 3 3 EC-250
Mass air flow sensor ¢ircuit 1 1 2 2 2 2 2 2 EC-112
Front heated oxygen sensor circuit 1 21 3|2 2 2 2 EC-157, 163
Engine coolant temperature sensor circuit | 1 1 2 3 2 3 2 2 3 2 EC-135, 152
Throttle position sensor circuit 1 2 2 2 2 2 2 2 EC-140
Incorrect throttle position sensor adjust- 3 1 1 1 1 1 1 1 EC.82
ment
Vehicle speed sensor circuit 2 3 3 3 EC-302
Knock sensor circuit 2 3 EC-241
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-316, 88
Start signal circuit 2 EC-455
Park/Neutral position switch circuit 3 3 3 3 3 EC-433
Power steering oil pressure switch circuit 2 3 3 EC-462
1 - 6: The numbers refer {o the checking order. {continued on next page)
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM

MA

SYSTEM
— Engine mechanical & other

Reference

page ER

LG

IDLING VIBRATION

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

& | SPARK KNOGK/DETONATION

# | LACK OF POWER/POGR AGCELERATION
2| HIGH IDLE/LOW IDLE

5| ROUGH IDLE/HUNTING

&1 SLOW/NO RETURN TO IDLE

£ | OVERHEATS/WATER TEMPERATURE HIGH
£ | EXCESSIVE FUEL CONSUMPTION

£ | EXCESSIVE OIL CONSUMPTION

£ | BATTERY DEAD (UNDER CHARGE)

% | ENGINE STALL

>
X

Warranty symptom code
Fuel Fuel tank
Fuel piping
Vapor lock 5
Valve deposit

Poor fuel {Heavy weight gasoline, Low 5 5 5 5 5 5 5
octane) - @L

Air Air duct
Air cleaner

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

Threttle body, Throttle wire 5 5 5 5 FE section

Air leakage from intake manifold/ . AT
Collector/Gaskst
Cranking Battery

Alernator cirquit
Starter circuit
Flywheel/Drive plate
Inhibitor switch
Engine Cylinder head
Cylinder head gasket 4 3
Cylinder block
Piston 4 BR
Piston ring
Conr?ectmg rod EM section

Bearing ST
Crankshaft
Valve Timing chain
meachanism | Camshaft
Intake vaive 3
Exhaust valve

Exhaust Exhaust manifold/Tube/Muffler/Gasket
Three way catalyst

Lubrication | Oil par/Oil strainer/Qil pump/Qil filter/Qil MA, EM and LC
gallery 5|55 5]|5 55 5 sections

Oil level {Low)/Filthy oil A
Cooling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan 5 EC-438

Coolant level {low)/Contaminated coolant MA seclion 103

FE section

m

L4
n
o
[44]
[+
[4)]

FE

Py
oy
—_
ury
=y
ry
—

EL section

EM section
AT section

n || W

5 5 5 5 5 5 5 5 FE section BT

5 LC section

1 - &: 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 compenents signals/values/operations.

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

@ |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) : ;z?g;n;;eer .a(r:lzn:;rﬁtpare tachometer indication with the CONSULT value. gllr.lrll_?l'sif;?je.same spead as fhe CON
® Engine: After warming up Idle 13-17V
was AFLSE | S oo suta OFF
® No-ioad 2,500 mpm 1.8-24V
COOLAN TEMP/S | ® Engine: After warming up More than 70°C (158°F)

FR O2 SENSCOR

FR O2 MNTR

Engine: After warming up

Maintaining engine speed at 2,000 pm

0-03V«r06-10V

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

RR 02 SENSOR

RR 02 MNTR

Engine: After warming up

Rewving engine from idle to 3,000 rpm
guickly

0-03Ve 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 ® Ignition switch: ON (Engine stopped) 11 - 14V
® [gnition switch: ON Throttle valve fully closed 0.35 - 0.65V
THRTL POS SEN (Engine stopped)
® Engine: After warming up Throttle valve iully opened Approx. 4.0V

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

START SIGNAL

® [gnition switch: ON - START - ON

OFF —+ ON — OFF

Throtile valve:

ON

® Engine: After warming up ldle position
CLSD THL/P SW @ |gnition switch: ON
{Engine stopped) Throttle valve: OFF
Slightly open
. A/C switch “OFF” OFF
Engine: Aftar warming up, idle the
AIR COND SIG engine A/C switch “ON" ON
{Compressor operates)
Shift lever “P” or “N” ON
F/N POSI SW ® |gnition switch: OM
Except above OFF
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TROUBLE DIAGNOSIS — General Description
CONSULT Reference Value in Data Monitor
Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION @l
] ] . Steering wheel in neutral position OFF
PW/ST SIGNAL ® Engine: After warming up, idie the {forward direction)
angine - - M &
The steering wheel is turned ON il
IGNITICN SW ® [gnition switch: ON — OFF CN — OFF
o Sraine: Aftor warming up Idie 24-32msec Bl
ir conditioner switch:
INJ PULSE ® Shift lever: “N”
® No-oad 2,000 rpm 1.9 - 2.8 msec
P ——— LG
. A_r;g'”e-d_t_“er Wa”,';”;‘g SF;:F Idte 1.0 - 1.6 msec
ir conditicner switch:
B/FUEL SCHDL ® Shift lever: “N”
® No-load 2,000 rpm 0.7 - 1.3 msec
o A sondioner awich, OFF e 13- 1" BTOC
IGN TIMING ® Shitt lever: "N” - EE
® No-load 2,000 rpm More than 25° BTDC
: Epgine:di\.ﬂer warr:ir;]g BT:F Idle 20 - 40% ol
Ir conditioner switch: (=
IACV-AACN ® Shift lever: “N*
® No-load 2,000 rpm -
Idle 0 step s
® Engine: Affer warming up More than 60 seconds after starting
® No-load engine
PURG VOL C/V ® M/T modets: Lift up drive wheels and | A’T models: Rev engine up from 2,000 |, step AT
shift to 1st gear position, to 4,000 rpm.
M/T models: Rev engine up from 2,000
to 4,000 rpm.
AF ALPHA ® Engine: After warming up Maintaining engine speed at 2,00 rpm | 53 - 155%
EVAP SYS PRES ® |gnition switch: ON Approx. 3.4V
AIR COND RLY ® Air conditioner switch:  OFF — ON OFF — ON B
® |gnition switch is turned to ON (Operates for 5 seconds)
® Engine running and cranking ON
FUEL PUMP RLY ® When engine is stopped (stops in 1.0 seconds) EBR
® Except as shown above OFF
Engine coolant temperature is 94°C
(201°F} or less for A/T modeis, and 99°C | OFF ST
(210°F) or less for M/T models.
® After warming up engine, idle the Engine coolant temperature is betwsen .
COOLING FAN engine. 95°C (203°F) and 104°C {219°F) for A/T | LOW BiS)
® Air conditioner switch: OFF models only.
Engine coolant temperature is 105°C
(221°F) or more for A/T models, and HIGH BT
100°C (212°F) or mere for M/T models.
VENT CONT/V ® ignition switch: ON OFF
a
® Engine: After warming up ldle OFF A
® Ajr conditioner switch: OFF
® Shift lever; N A/T models: Rev engine up from 2,000
EGRC SOV ® No-load to 4,000 rpm. oN EL
® M/T models: Lift up drive wheels and | M/T models: Rev engine up from 2,000
shift to 1st gear position. to 4,000 rpm.
*: 1st position for USA models, 2nd position tor Canada models I[m224
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CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
FR 02 HEATER ® Engine speed: |die ON
® Engine speed: Running ON
RR G2 HEATER
® Ignition switch “ON" (Engine stopped) OFF
VC/V BYPASS/HY @ |gnition switch: ON OFF
Idle OFF
: 5”91i”eé After warming up More than 60 seccnds after starting
0-lod engine
PURG CONT SV ® /T models: Lift up drive wheels and A."'? models: 2,000 rpm ON
shift to 1st gear position. M/T models: 2,000 rpm and more than
16 km/h {10 MPH}
® FEngine: After warming up Idle 20.0 - 35.5%
® Ajr conditioner switch; OFF ] ]
CALLD VALUE ® Shift lever: "N .
® No-load 2,500 rpm 17.0 - 30.0%
® [gnition switch; ON Throttle valve fully closed 0.0%
ABSOL TH-P/S {Engine stopped}
® After warming up Throttle valve fully opened Approx. 88%
o Gnaine: After wamming up._ idle 25 - 5.0 gmis
Ir conditioner swiichn:
MASS AIRFLOW ® Shift lever: N
® No-load 2,500 rpm 7.1-12.5 gmjs
® When cranking engine Approx. 0.4V
FPCM DR VOLT
@ idle at coolant temperatures above 10°C (50°F) Approx. 5.0V
® When cranking engine HI
FPCM
® |dle at coolant temperatures above 10°C (50°F) LOW
® For 5 seconds after starting engine 8AROC
MAP/BARO SW/V
® More than 5 seconds after starling engine MAP
Engine is not running. Approx. 4.4V
ABSOL PRES/SE ® Engine: After warming up
Idle {5 seconds after starting engine) Approx. 1.2V
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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. &l
(Select “HI SPEED” in “DATA MONITOR” with CONSULT.)
THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW WA
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”. M
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". o
CLSD THULP SW 0009 ABSOL TH-P/S -00"09 THRTL POS SEN -00"09 §&
10:22 +02'69  10:22 % +02"69 10:22 x0.1V +02"69
OEF QN S 0 215 5.0 7.5 100, 0 1.3 F_‘IG 3.8 51.
Full { > o S "l i
Release T,
1 s P
Full : :
Depress i i
! ! el
; '  BEF058P
CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR O2 SEN, FR 02 SEN, INJ T
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. A,
@~ <7
D;D w
33 R
1 + m n
< -
E ‘ﬁ""-.»__' ‘ + “CMPS=RPM(REF)” should increase gradually oo
,u_:'g' 84 e, while depressing the accelerator pedal and
g * “‘»,,“ should decrease gradually after releasing
= ""—q.,._ the pedal without any intermittent drop or rise. a7
D "y,
% T B U — e s
m wv) e s aw r P
0ol
= [
5 go Y r&g
BT
O]
oow
(=]
8% 44,
L)
Zed EL
SN _".-." . * “MAS AIR/FL. SE” should increase when
£ -
] . o S depressing the accelerator pedal and should
N e A decrease at the moment "THRTL POS SEN"is 15X
£ =~ closed (accelerator pedal is released). -
<
a8
=3° ry
SEF059P
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-00"06

THRTL POS SEN

09:25

-00"08
+04"67

RR 02 SENSOR

-00"06

FR Q2 SENSOR

09:25

-00"06

INJ PULSE

0825

+04"67

x0.1V

x0.01V

09:25
0

+04"67 x0.01v +04"67
128
]

MSEC

51

38
1

26
i

13

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

+ "THRTL PGS SEN” should increase while
depiessing the accelerator pedal and should
decrease while releasing it.

128
l

64
[

256
|

192
1

64
1

EC-96

= "RR 02 SENSOR" may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.

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

+ “INJ PULSE™ should increase when depressing
the accelerator pedal and should decrease
when the pedal is released.
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TROUBLE DIAGNOSIS — General Description

VN
Pt

ECM harness
connector

AEC683

ECM harness protector
AEC913

—
e ]
Thin wire Tester probe

SEF367I

ECM Terminals and Reference Value

PREPARATION

1. ECM is located behind the center console. For this inspec-

tion:

e Remove the front passenger center console panel.

2. Remove ECM harness protector.

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

ily.

e Open harness securing clip to make testing easier.
o Use extreme care not to touch 2 pins at one time.

e Data is for comparison and may not be exact.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

01[102[103( (104105106
1071108108( 11011112
113[114]115{ [116[117[118

lola1] [5354]58]

la4]as]46l57]58l59]60]

la7jasl62l63l64l65]

51|52, |6§|62|68 69

pr.

SEF0B4P
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

ECM Terminals and Reference Value (Cont’d)

Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC voltage)
NO.
0.2-03V
(Engine is running.| (Warm-up condition)
Idle speed
O e N
1 W/B tgnition signal SEF186T
Approximately 0.5V
[Engine is running.l
Engine speed is 2,000 rpm. S
IR :
“20ms T
SEF187T
Approximately 13V
M—— —
[Engine Ts running.| (Warm-up condition) ol Sy
L Idle speed 0
2 w Ignition check SEF168T
Approximately 13V
M — —
T - - a0t ... 0
[Engine is running | ool I
Engine speed is 2,000 rpm,.
|Engine is running.| (Warm-up condition)
L Idle speed an
PR
3 L/OR Tachometer SEF190T
2-3Vv
(V)
— . 10}.
[Engine is running. 5

Engine speed is 2,000 rpm.

T SEF1aIT
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ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR fTEM CONDITION (DC voltage)
NO.
[Engine is running.}
Ignition switch “OFF” 0-1V
For 5 seconds after turning ignition switch
4 wW/G ECGCS relay (Self'ShUtOﬁ) “QOFF”
‘Ignition switch “OFF"|
BATTERY VOLTAGE
5 seconds passed after turning ignition switch (11 - 14V)
“OFF”
5 EVAP canister purge vol- | |[ENgine is running.] (Warm-up condition) 0. 0.6V
6 G ume cortrol valve dle speed )
PU |Ignition switch “ON”
7 (AT A/T check signal 0-4v
models) ‘Engine is running.|
[Ignition swilch “"ON”
L For 5 seconds afler turning ignition switch 0-1v
(EONH
8 B/P Fuel pump relay |Engine is running |
|Ignftion switch “ON”f
B BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch "ON”
‘Engine is running.|
10 B Ignition ground I_ Engine ground
Idle speed
[When cranking the engine] Approximately 0.4V
1 B/P Fuel pump control module Engine is running—.| (Warm-up condition)
Approximately 10V
Idle speed
|[Engine is running.| BATTERY VOLTAGE
LG L Cooling fan is not operating. (11 -14v)
13 (AT Cooling fan relay (High)
models) |Engine is running.l 0. 06V
I— Cooling fan {High) is operating.
Engine is running. BATTERY VOLTAGE
|—- Cooling fan is not operating. (11 - 14V}
14 LG/R Cooling fan relay
[Engine is running. |
0-08vV
Cooling fan is operating.
|Engine is running.|
L 0-08vV
Both A/C switch and blower switch are “ON”.
15 G/Y Air conditioner refay — -
|Engine is running. | BATTERY VOLTAGE
L A/C switch is “OFF”. (11 -14v)
6 |Y EVAP canister purge vol- | |ENgine is running.| BATTERY VOLTAGE
17 OR ume control valve I_ idle speed (11 - 14V}

EC-99
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’'d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Ignition switch "ON"] Approximately 0.1V
18 OR/L Malfunction indicator lamp lEngine is running.| BATTERY VOLTAGE
ldle speed (11 - 14v)
[Engine is running.[
19 B Ignition ground L Engine ground
Idle speed
|ignition switch “ON” Approximately OV
20 | BY Start signal BATTERY VOLTAGE
Ugmtlon switch “START [ (1 - 14V)
IEngine is runnini]
Both air conditioner switch and blower switch | APProximately 0V
21 LW Air conditioner swilch are “ON" (Compressor operates).
[Engine is running. BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 - 14V)
IIgnition switch “ON"
Neutral position switch Gear position is “Neutral position® (M/T mod- | Approximately OV
(M/T models) els).
22 G/OR Inhibitor switch (A/T mod- Gear position is “N” or “P” (A/T models).
els) |Ignition switch “ON” BATTERY VOLTAGE
Except the ahove gear position (11 - 14v)
‘Ignition switch "ON"'
0.35 - 0.68V
Accelerator pedal released
23 Y Throttle position sensor — T
gnition switch “ON"
| Approximately 4V
Accelerator pedal fully depressed
Engine is running.
|_ Approximately OV
25 SB Power steering ail pres- Steering wheael is fU"y turned.
sure switch [Engine s running.]
Approximately 5V
Steering wheel is not tumed.
0 - Approximately 4.2V
[Engine is running. | (1\2 R
26 PU/R | Vehicle speed sensor Lift up the vehicle. g ERRE
In 2nd gear position R Rarie
Vehicle speed is 40 km/h {25 MPH). R
TBOmgTT
' SEF194T
|lgnition switch “ON” (Warm-up COﬂditiOn) BATTERY VOLTAGE
o7 v Throttle position switch Accelerator pedat released (11 - 14v)
{Closed position) [gnition switch “ON"|
Approximately 0V
Accelerator pedal depressed
. Approximately 0 - 4.8V
int t . .
28 R/Y niake air temperature IEngine is running. | Qutput voltage varies with

sensor

intake air temperature.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL
COLOR ITEM CONDITION (DG voltage)
NQ.
]When cranking the engine| Approximately 0V
Fuel trol dul
36 G/R ;scﬁmﬂ CD: ol moguie [Engine is running.| (Warm-up condition)
{ ) chec T Approximateiy 5V
Idle speed
Jlgnition switch “OFF”] ov
38 B/R ignition switch BATTERY VOLTAGE
|Ign|t|on switch “ON ] (11 - 1aV)
iEngine is running.|
39 B ECCS ground Engine ground
ldle speed
0.1 - 04V
S
|Engine is running.] {Warm-up condition) 150 B
Idle speed 9
40 L Camshaft position signal
44 L (Reference signal) 0.1-04V
|Engine is running.
|— Engine speed is 2,000 rpm.
" SEF200T
oS i Engine ground
nging Is running. i i i
43 B ECCS ground | (Probe this terminal with
Idle speed & tester probe when
measuring.)
Approximately 2.5V
(V) Dol L
[Engine is running.] (Warm-up condition) 150 I
ldle speed 0 -
B B e po
41 B/W Camshaft position sensor ‘ T SEF195T
45 B/W {Position signal) Approximatsly 2.4V

|Engine is running.|
Engine speed is 2,000 rpm.

M
10f 0l L

0

SEF196T

EC-101
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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.
0 - Approximately 0.7V
V) —
[Engine is running. 2 .
Fraont heated oxygen sen- 10
46 W sor After warming up to normal operating tempera- | 5 |\ N\
ture and engine speed is 2,000 rpm N
T SEF2CIT
[Engine is running.| (warm-up condition)
1.3-1.7V
L Idle speed
47 OR Mass air flow sensor —
|Engine is running.| (Warm-up condition)
1.8-2.4V
L Engine speed is 2,500 rpm.
; Engine is running.| {Warm-up condition)
48 W Mass air flow sensor | l Approximately OV
ground Idle speed
49 P/L Sensors' power supply (Ignition switch “ON”| Approximately 5V
iEngine is running. ’ {Warm-up condition)
50 B Sensors’ ground |_ Approximately 0V
Idle speed
Approximately O - 4.8Y
Engine coolant tempera- s - Output voltage varies with
51 BRIY fure sensor |Eng|ne *® runnlng.| engine coolant tempera-
ture.
lEngine is running.l
Rear heated oxygen sen- .
52 w s0r After warming up to normal operaling tempera- 0 - Approximately 1.0V
ture and engine speed is 2,000 rpm
Approximately OV
(v
F: |
Engine is running.| {Warm-up condition) 2
L ldle speed 1}
53 W Crankshaft position sensor " SEF202T
(OBD) Approximately OV
(V) T
— _ 4 S
'Engine is running. 2 {\ . 3
Voo
|— Engine speed is 2,000 rpm. 0 o /\f
VRYaS
T SEF203T
lEngine is running. |
54 w Knock sensor 20-3.0V
idle speed
56 | W/R _ R BATTERY VOLTAGE
o1 WIR Power supply for EGM |1gn|t|on switch "ON”| (11 - 14v)
: Engine is running.
58 LB Data link connector for | I - 10V

GST

Idle speed (GST is disconnected.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
Mpl.ll\cl)AL COLOR ITEM CONDITION (DC voltage)
Engine is running.| (Warm-up condition
| 9 9 I ( P ) Less than 4.5V
62 R/B EGR t b Idle speed
emperature sensor
g |Engine is running.| (Warm-up condition)
0-15V
EGR system is operating.
Approximately 0 - 4.8V
63 LG/R ;—zrk fuel temperature sen- |Engine is running.| Qutput voltage varies with
fuel temperature.
64 G/B IEngine is running.‘ Approximately OV
Data link connector for -
65 |GYL | consULT ldle speed (CONSULT is connected and tummed | Approximately 4 - 9V
68 | G/W an.) Approximately 3.5V
|lgnition switch “ON”|
For 5 seconds after turning ignition switch
“ON” Approximately 4.4V
Engine i ing.
66 w Absolute pressure sensor ( fgINe 1S running |
For 5 seconds after starting engine
|Engine is running.; (Warm-up condition)
Approximately 1.4V
More than 5 seconds after starting engine
67 | W EVAP control system pres- [ignition switch “ON”| Approximately 3.4V
sure sensor
[Ignition switch "ON”
For 5 seconds after turning ignition switch
“ON" 0-1V
'Engine is running.|
69 GYR MAP/BARO switch sole- For 5 seconds after starting engine
noid valve [lgnftion switch “ON”|
Mqre tr?‘an 5 seconds after turning ignition BATTERY VOLTAGE
switch “ON
5 - (11 - 14V)
|Eng|ne i runnmg.[
More than 5 seconds after starting engine
Power supply for ECM — T 5 BATTERY VOITAGE
70 WiL (Back-up) |Ign|t|on switch “OFF | (11 - 14V)
Approximately 10V
(V)
10}~
’Engine is running.} (Warm-up condition) 5
U g
L Idle speed
SEF845U
101 SB IACV-AAC valve

[Engine is running.| (Warm-up condition}

Engine speed is 2,000 rpm.

Approximately 10V
v}

SEFBAGU
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL I TION
COLCR TEM CONDITIO (DG voltage)
NO.
BATTERY VOLTAGE
(11 - 14V)
M
- - - " aal. ..
[Engine is running.| (Warm-up condition) 20 L T
Idle speed R
T 20ms
t02 | RB Injector No. 1 '
104 G/B Injector No. 3 SEF204T
107 | Y/B Injector No. 2 BATTERY VOLTAGE
109 |L/B Injector No. 4 (11 - 14V)
Vir—r —
[Engine is running.] (Warm-up condition) ;g B
Engine speed is 2,000 rpm. 0
SEF205T
Engine is running.l (Warm-up condition)
M/T models: Lift up drive wheels and shift to 0-0.7V
] 1st gear position.
103 | P EGRC-soienoid valve Rev engine up from 2,000 to 4,000 rpm.
IEngine is running.| {(Warm-up condition) BATTERY VOLTAGE
Idle speed (11 - 14V)
'Engine is running.| (Warm-up condition)
More than 60 seconds after starting engine )
_ M/T models: Lift up drive wheels and drive at | APProximately 0V
105 | PU EVAP cam.ster purge con- 16 km/h (10 MPH).
trol solenoid vaive Engine speed is 2,000 rpm.
|Engine is running. r (Warm-up COﬂdiﬁOn) BATTERY VOLTAGE
Idle speed {(11-14V)
[Engine is running.|
1066 ' B Injector ground Engine ground
Idle speed
EVAP ist trol BA Y VOLT,
108 PUM canister vent contro |Igniti0n Swiiah “ON”| TTERY VOLTAGE
valve (11 - 14V)
|Engine is running. | Approximateiy 0.7V
110 By Rear heated oxygen sen-
s0r heater — - n 7 BA-ITERY VOLTAGE
|Ign|t|on switch “"ON | (1 - 14v)
IEngjne is running.|
112 B Injector ground |_ Engine ground
Idle speed
Engine is running.
113 [ wiL Current return | | BATTERY VOLTAGE
Idle speed (11 - 14v)
Eront heated i Engine is running.
115 OR ront heated oxygen sen ‘ | Approximately 0V

sor heater

L Idle speed
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (DC voitage) al
Vacuum cut valve bypass — D BATTERY VOLTAGE
117 | PU/R valve [ignmon switch “ON ] (11 - 14V)
—— . A
[Engine is running.|
118 B Injector ground ’_ Engine ground
Idle speed
EM
LG

L

(T

AT

FA
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HA
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Intermittent incidents (I/I) may occur. In many cases, the problem resolves itself {the part or circuit func-
tion returns to normal without intervention). It is important to realize that the symptoms described in the
customer’'s complaint often do not recur on DTC (1st trip) visits. Realize also that the most frequent cause
of I/l occurrences is poor electrical connections. Because of this, the conditions under which the incident
occurred may not be clear. Therefore, circuit checks made as part of the standard diagnostic procedure
may not indicate the specific problem area.

Common I/l Report Situations

STEP in Work Flow Situation
1l The CONSULT is used. The SELF-DIAG RESLULTS screen shows time data other than “0” or “1t".

] The symptoem described by the customer does not recur,
v (1st trip) DTC data does not appear during the DTC CONFIRMATION PROCEDURE.
Vi The TROUBLE DIAGNOSIS for PXXXX does not indicate the problem area.

Diagnostic Procedure

Erase (1st trip) DTCs. Refer to “HOW TO ERASE EMISSION-RELATED INFORMATION” (EC-52).

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

Perform “Incident Simulation Tests” (Gl section).

!

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

Main Power Supply and Ground Circuit
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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
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running.|
|Ignition switch “OFF”] 0-1V
For 5 seconds after turning ignition switch
4 W/G ECCS relay (Self-shutoff) “OFF”
|Ignition switch “OFF”
BATTERY VOLTAGE
5 seconds passed after turning ignition switch | (11 - 14v)
“«OFF"
[Engine is running. |
10 B Ignition ground Engine ground
Idle speed
Engine is running.
19 B Ignition ground Engine ground
Idle speed
|Ignition switch “OFF"I oV
|Ign|t|0n switch "ON”| (1 - 14V)
|Engine is runni@
39 B ECCS ground L Engine ground
Idle speed
Engine ground
Engine is running. ; i i
43 B ECCS ground ' | {Probe this terminal with
Idle speed © tester probe when
measuring.)
56 W/R — — BATTERY VOLTAGE
61 WR Power supply for ECM |Ignltlon switch “ON | (11 - 14V)
Power supply for ECM — o - BATTERY VOLTAGE
7 W/L
4] / (Back-up) |lgn|t|0n switch “OFF j (11 - 14V)
[Engine is running.]
106 B Injector ground L Engine ground
Idie speed
[Engine is running.|
12 B Injector ground Engine ground
Idle speed
Engine is running.
13 WL Current return I l BATTERY VOLTAGE
|dle speed {11 - 14V)
[Engine is running. |
118 B Injector ground Engine ground

Idle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

€

rrém_l )
[ ECM [0 CONNECTOR|
38

| @

® On
[
R0
&
SEFO6EP

DISGCHNECT
{[_ecm__[c[coNnEcTOR]| H.S. Eéj]

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

AEC496)

=\

LSS .
#"‘!‘.a\
iy =
== ~
ECM harness

connector

SEF453T
AE Q@
[2 ; |
(5]
| !
@ O 1
) SEF227U

W DISCONNECT DISCONMEST
A€ A€

[_Eom__oconnecTor] B
4 EIED
5]
(&
AEC4g92

Main Power Supply and Ground Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
. Yes w
Start engine. »| Go to “CHECK POWER
Is engine running? SUPPLY-HI" on next page.
No
h 4
CHECK POWER SUPPLY-I. NG | Gheck the following.
1. Turn ignition switch “ON". ® Harness connectors
2. Check voltage between ECM terminal @19,
@ and ground with CONSULT or ® Harness connectors
tester. F20), @39
Voltage: Battery voltage ® Harness for open or
short between ECM and
OK ignition switch
If NG, repair harness or
connectors.
B v
CHECK GROUND CIRCUIT-I. NG_'_ Repair open circuit or short
1. Tumn ignition switch “OFF”. to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors,
3. Check hamess continuity between ECM
terminals , @ , ,
(12, and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
v
CHECK POWER SUPPLY-IL NG | check the following.
1. Disconnect ECCS relay. ® Harness connectors
2. Turn ignition switch “ON”. s
3. Check voltage between terminals @ ® Harness connectors
(3) and ground with CONSULT or @19,
tester. ® 7 5A fuse
Voltage: Battery voltage ® Harness for open or
short between ECCS
OK retay and battery
i NG, repair harness or
connectors.
= v
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1. Tumn ignition switch "OFF”.

2. Check hamess continuity between ECM
terminal and relay terminal {(2).
Continuity should exist.

If OK, check harness for short to
ground and shart 1o power.

v

¢OK

Go to “TROUBLE DIAGNOSIS FOR
NON-DETECTABLE ITEM (Injector)”,
EC-452.

v OK

(Go to next page.)

EC-109

Repair open circuit or short
to ground or short to power
in harness or connectors.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

[_Ecn ﬁcumscron”ﬁﬂe

70-112

(&

SEF066P

Main Power Supply and Ground Circuit

CONNELT

—_
r ECH acomscron]]%

€

56+61

Cpmd
Sy

SEF0G7P
DISCONKECT
) & EHSCONNECT
HE B A &
[ ecm Jolconnecton| Iz?;ﬂ
5661 5
L) .:

SEF228U

ECCS relay

[N
ECM harness
connector

SEF453T)

A

[2

11

[en Dol |

€ &

SEF227U

(Cont’d)
CHECK POWER SUPPLY-III. NG [ Gheck the following.
Check voltage between ECM terminals "| ® Haness connectors
@9, (13 and ground with CONSULT or @19,
tester. ® Harmess connectors
Voltage: Battery voltage @D, @)
oK ® Harness for open or
short between ECM and
fuse
If NG, repair harmess or
connectors.
¥
CHECK POWER SUPPLY-IV. OK | Go to [ “CHECK
1. Turn ignition switch “ON” and then "| GROUND GIRGUIT-I" on
“QFF™. next page.
2. Check voltage between ECM terminals
, and ground with CONSULT or
tester.
Voltage: Case-1: Battery vollage does
After turning ignition switch “OFF”, not exist.
battery voltage will exist for a few Case-2: Battery voltage exists
seconds, then drop to approximately for more than a few
ov. seconds.
NG
Case-2 .| Goto W] “CHECK ECCS
Case-1 "] RELAY" on next page.
v
CHECK HARNESS CONTINUITY NG Repair open circuit or short
BETWEEN ECCS RELAY AND ECM. "| to ground or short to power
1. Disconnect ECM hamess connector. in harness or connectors.
2. Disconnect ECCS relay.
3. Check harness continuity between ECM
terminals @ and relay terminal @
Continuity should exist.
If OK, check hamess for short to ground
and short to power.
OK
v
NG

CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.

Check voltage between relay terminals
(1, 3) and ground with CONSULT or
tester.

Voltage: Battery voltage

Check the following.

® Harness for open or
short between ECCS
relay and 7.5A fuse

Iif NG, repair harness or

connectors.

lOK

(Go to next page.)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

DISCUMNEC] DISCOMMECT
H.s. G@ .F

ECM jolmNNECTOR||

QL

«l]

1]

(%]

AEC492
S
| —
5
2 1
3
SEFG23M

DISCOMNEC
[[__ecw__[-lcoNnecTon] H.S. Esj]

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

- =

(%

AECA496

Main Power Supply and Ground Circuit

(Cont’d)
®
|

CHECK OUTPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
terminal @ and relay terminal @
Continuity should exist.

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

NG

OK

¥

Y

Repair open circuit or short
to ground or short to power
in harness or connectors.

CHECK ECCS RELAY.
1. Apply 12V direct current between relay
terminals @ and @
2. Check conlinuity between relay termi-
nals @ and @
12v ((1) - (2)) applied:
Continuity exists.
No voitage applied:
No continuity

NG

¥

OK

r

Replace ECCS relay.

CHECK GROUND CIRCUIT-IL.

1. Turn ignition switch "OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminals , , , , ,

G12), and engine ground.
Continuity should exist.

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

NG

OK

¥

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

v

INSPECTION END

EC-111

Repair open circuit or short
to ground or short to power
in harness or connectors.
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TROUBLE

DIAGNOSIS FOR DTC P0100

SEF781K

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

The mass air flow sensor is placed in the stream of intake air.
it measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot wire that is supplied with electric
current from the ECM. The temperature of the hot wire is con-
trolled by the ECM a certain amount. The heat generated by the
hot wire is reduced as the intake air flows around it. The more
air, the greater the heat loss.

Therefore, the ECM must supply more electric current 1o 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
: ipgineij?ﬁer warr:ir:g ‘L‘.ISFF” Idie 13-17V
MAS AIR/FL SE Ir conditioner switch:
® Shift lever: “N v
® No-load 2,500 rpm 1.8-24
: if‘gi”eﬁﬂer Wa”‘;'ifr‘? HSFF" idte 20.0 - 35.5%
Ir condiucner swiicn.
CAULD VALUE ® Shift lever: “N” 0.0%
® No-load 2,500 rpm 17.0 - 30.0%
. Ef‘ginezdft‘,“er Wa”,':":]g B |l 25 - 5.0 gm/s
ir conditioner switch:
MASS AIRFLOW ® Shift lever: "N
® Noload 2,500 rpm 7.1-12.5 gm/s

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.
|Engine is running.| (Warm-up condition)
1.3-1.7V
Idle speed
47 CR Mass air flow sensor
[Engine iS running. ' {Warm-up conrdition)
L, 1.8-24V
Engine speed is 2,500 rpm.
i Engine is running.| (Warm-up condition
48 W Mass air flow sensor l 9 g | ( P ) Approximately 0V
ground Idle speed
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check items

Trouble Malfunction is detected when ... . Gl
{Possible Cause)
Code No.
PO100 A) An excessively high voltage fromn the sensor is sent | ® Harness or connectors N
0102 to ECM when engine is not running. {The sensor circuit is open or shorted.) LA
........................................................................................... ® Mass air flow sensor

C) A high voltage from the senscr is sent to ECM under e

E

light load driving condition.

B) An excessively low voltage from the sensor is sent to | ® Harness or connectors
ECM* when engine is running. (The sensor circuit is open or shorted.) e
........................................................................................... ® |ntake air leaks

D} A low vollage from the sensor is sent to ECM under | ® Mass air flow senscr
heavy load driving conditicn.
*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.

Engine operating condition in fail-safe FE
mode

Detected items

Engine speed will not rise more than

i r circuit
Mass air flow sensor circut 2,400 rpm due to the fuel cut. GL

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE )

Perform “Procedure for maifunction 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 AT
“Procedure for malfunction D”.

CAUTION:; o4
Always drive vehicle at a safe speed.
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE" has been previously conducted, R4
always turn ignition switch “OFF” and wait at least 5 seconds before conducting the next test.

B
Procedure for malfunction A
% MONTOR ¢ NoFalL L] @ 1) Turn ignition switch “ON”.
CMPS<RPM(REF) Orpm = 2) Select “DATA MONITOR” mode with CONSULT. 8T
3) Wait at least 6 seconds.
OR -~
G@) 1) Turn ignition switch “ON”, and wait at least 6 sec- Fo
= onds.
2) Select “MODE 77 with GST.
OR BT
RECORD i oy 1) Turn ignition switch “ON”, and wait at least 6 sec-
SEF232U \-,y onds.

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

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

ioX
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TROUBLE DIAGNOSIS FOR DTC P0100

CMPS*RPM(REF)

¥t MONITOR ¥ NO FAIL []

700rpm

RECOR

D

SEF190P

¥r MONITOR ¥ NOFAIL [ ]

CMPSeRPM(REF)
COOLAN TEMP/S

700rpm
85°C

5

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
G%J 1) Turn ignition switch "ON".
2} Start engine and wait 5 seconds at most.
3) Select “MODE 7” with GST.
OR
aay 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 1l (Self-diagnostic
results)” with ECM.

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

Procedure for maifunction C
1} Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
NOTE:
If engine will not start or stops soon after starting at
next step, wait at least 10 seconds with engine
stopped (Ignition switch “ON”’).
3} Start engine and warm it up to normal operating tem-
perature.
4) Run engine for at least 10 seconds at idle speed.
OR

@ NOTE:

= If engine will not start or stops soon after starting at
next step, wait at least 10 seconds with engine
stopped (Ignition switch “ON™).
1) Start engine and warm it up to normal operating tem-

perature.

2) Run engine for at least 10 seconds at idle speed.
3} Select "MODE 7” with GST.

OR
@@ NOTE:

If engine will not start or stops soon after starting at

next step, wait at least 10 seconds with engine

stopped (Ignition switch “ON”).

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

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

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

4) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)
Procedure for malfunction D

@\ 1) Turn ignition switch “ON”.
=/ 2] Start engine and warm it up to normal operating tem- @]

perature.

oK NG I engine cannot be started, go to “DIAGNOSTIC
] ] PROCEDURE”, EC-117. (4
s G ooeas tem GV 10onab 3) Select “DATA MONITOR" mode with CONSULT.
0 132 3 5 © 132 3 9 4) Check the voltage of MAS AIR/FL. SE with “DATA
d MONITOR”. 2l

1

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

! 6) Monitor the linear voltage rise in response to engine

speed increases.

] If NG, go to “DIAGNOSTIC PROCEDURE”, EC-117.
If OK, go to following step.

7} Maintain the following conditions for at least 10 con-

secutive seconds.

3 ; CMPS-RPM (REF): More than 2,000 rpm

i *— THRTL POS SEN: More than 3V i

- Selector lever: Suitable position
Driving location: Driving vehicle uphifl (Increased

LG

engine load) will help maintain Cl
the driving conditions required
L SEF99EN for this test. WIT
OR ’
% MONITOR % NoraL [
CMPS-RPM(REF] 3000rpm OVEBALL FUNCTION CHECK | AT
VHCL SPEED SE 7Ckm/h Use this procedure to check the overall function of the mass air
THRTL POS SEN 3.2v flow sensor circuit. During this check, a 1st trip DTC might not
be confirmed. =8,
Procedure for malfunction D
H H'H H i b m
=) 1) Turn ignition switch Ol_\i . .
| RECORD —l Q@ 2) Start engine and warm it up to normal operating tem-
SEF231U
perature. BR
- 3) Select “MODE 1” with GST. =
S LoD P A 4) Check the mass air flow with "MODE 17.
SHORT FT #1 2% 5) Check for linear mass air flow rise in response to &7
T T #2 Pl increases to about 4,000 rpm in engine speed.
LONG FT #2 0% OR
RO Syt @y 1) Tum ignition switch “ON”. _ gS
[GN ADVANCE 41.0° - 2) Start engine and warm it up to normal operating tem-
INTAKE AIR 41°C
perature. .
THROTILE POS 3% 3) Check the voltage between ECM terminal and gy
ground.
SEFs34P 4) Check for linear voltage rise in response to increases
to about 4,000 rpm in engine speed. HA

= m COMNEST
[ Ecm OCONNECTOH]IG el
47

_ﬂ
3 D O

SEFg99N

EC-115



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

EC-MAFS-01

BATTERY
| = : Detectable line for DTC
7.5A Refer lo "EL-POWER". —  Non-detectable line for DTC
]
WL
Bl
1
- M18 - — To EC-MAIN
Wil @xvwrRmp ECCMPS
EC-PGCA
2
T
@
I W/R
WL WL HTH
MASS AIR
I =] FLOW SENSOR
5
9” 20 (L)
(L2} 1Ls]) W OR
WG W/R o
- ~
e W Ry
1 1
1 |
1 1
: :
® ! ]
I | I
I I
N I
® ' B X )
(IR
|——| JOINT
CONNECTOR1
L6E3]
wW/G WR  whR W QR B
mliealie CIL e @—
— ECM [ECC
S50FF VB VB QA QA+ CONTROL é !
MODLULE) —é— —é—
Refer to last page (Foeldout page).
e G
[ F23

w0
=y
o

—

13]14}15H8

1M

02

103

104

105

107

108

109

110

1

13

114

115

116

17
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TROUBLE DIAGNOSIS FOR DTC P0100

T~

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 g

duplicated after “Procedure for malfunction B or D", per-

form “Procedure B’ on next page.

Procedure A

INSPECTION START

Imm
o=z §
Y
ST
)

v

1. Tum ignition switch “OFF”.

‘E

2. Loosen and retighten engine ground
SCTeWS.
&
{
Air cleaner
4 \ L4
CHECK POWER SUPPLY. NG‘ Check the following.
& 1. Disconnect mass air fliow sensor har- | ® Harness for open or
ness connector. shert between ECCS
2. Turmn ignition switch “ON”. relay and mass air flow
< 3. Check voltage between terminal @ SENSOr
SEr280v and ground with CONSULT or tester. ® Harness for open or
Voltage: Battery voltage short between mass air
— oK flow sensor and ECM
W ES} If NG, repair harness or
— LS. connectors.
(T2l -
y NG
o CHECK GROUND CIRCUIT. .| Repair open circuit or short
- = = 1. Turn ignition switch “QFF™. "| to ground or short to power
@ 2. Disconnect ECM harness connector. in harness or connectors.
/ = L 3. Check harness continuity between ter-
AECE91 minal (2) and ECM terminal @8),
Continuity should exist.
If OK, check hamess for short to
DIECONNECT OISCONNECT ground and Short to pOWer.
A€ A€ -
e [olconnecton]
48 \d
NG

()

AEC777

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

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

DISCORNECT
A€

[_EcM __[o|cONNECTOR]!
a7

L

E DISGONNECT
T_s_ E
=]

AEC778

lOK
®

(Go to next page.)

EC-117

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

in harness or connectors.

A

EM

LG

a5
dEa

(7
=



TROUBLE DIAGNOSIS FOR DTC P0100

™~

Intake manifeld colle

AN,

Mass air flow sensor
harness connector
W

SEF280V
™ TH5GONKED "
T.8.
=
SIEIEID:
‘
HD) CH
Ly, T
)
AEC&91

Mass Air Flow Sensor (MAFS) (Cont’d)

CHECK COMPONENT

(Mass air flow sensor).

Refer to "COMPONENT INSPECTION”,
EC-120.

NG

OK

h 4

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

;

INSPECTION END

Procedure B

INSPECTION START

h 4

Replace mass air flow sen-
sor.

CHECK INTAKE SYSTEM.

Check the followings for connection.

® Ajr duct

® Vacuum hoses

® Intake air passage beiween air duct to
collector

If disconnected, reconnect the parts.

NG

OK
h 4

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

Y

Reconnect the paris.

CHECK POWER SUPPLY.

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

2. Turn ignition switch “ON”.

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

NG

OK

(Go to next page.)

EC-118

¥

Check the following.

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

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

If NG, repair harness or

connectors.




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

|E DISCONNECT DISGOMNECT
A€ A€
B @l
“ ECM___|°|GONNECTOR)| 1]2]3 NG . .
48 ' CHECK GROUND CIRCUIT. .| Repair open circuit or short
1. Turn ignition switch “OFF”. "| to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors. A
3. Check harness continuity between ter-
@ﬁ]a’ minal (2) and ECM terminal @8).
J Continuity should exist. Ell
It OK, check harness for short to
AEC777
ground and short to power. LG
DISCUNNELT hED DISCONNECT OK
M€ A€ |
= [olconnecion]] CHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit or short
47 Check harmess continuity between termi- "] to ground or short to power
nal @ and ECM terminal @ in harness or connectors. [FE
Continuity should exist.
N, If OK, check harness for short to ground
C and short to power. L
OK
AECT778 :
CHECK COMPONENT NG_ Replace mass air flow sen- T
(Mass air flow sensor). "1 sor.
Refer to “COMPONENT INSPECTION",
EC-120. AT
OK
FA
A4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1086. RA
4
INSPECTION END B
ST
FS
BT
HA
E
()4

EC-119



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

COMPONENT INSPECTION

—_ & CONNECT
[ ecm_o[conncToR]| G Mass air flow sensor
47

1. Turn ignition switch “ON".

2. Start engine and warm it up to normal operating tempera-
ture.

3. Check voltage between ECM terminal @ and ground.

Conditions Voltage V
§ J c @ & l Ignition switch “ON” (Engine stopped.) Less than 1.0
Y ¢

-SEF999N Idle {Engine is warmed-up to normal operating tem- 153-17
perature.) ’ '
2,500 rpm (Engine is warmed-up to normal operat- 18-24
ing temperature.) ' ’
[dle to about 4,000 rpm* 1.3 - 1.7 to Approx. 4.0

*: Check for linear voltage rise in response 1o increases to about 4,000 rpm

in engine speed.

4, I the voltage is out of specification, disconnect mass air
fiow sensor harness connector and connect it again. Repeat
ahove check.

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

SEF781K film for damage or dust.

EC-120



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor
Absolute
pressure sensor COMPONENT DESCRIPTION &
The absolute pressure sensor is connected to the MAP/BARO
switch solenocid valve by a hose. The sensor detects ambient
barometric pressure and intake manifold pressure and sends ga
the voltage signal to the ECM. As the pressure increases, the
voltage rises.
(B
SEF4280}
, LG
5+ !
451 X
> 4}
351 : Ambient
g °r ! paremsiic
§ osgl 1‘ ar
z 2L ‘ pressure
;’;,1?: Vacuum ' FE
i i
033 1066
(100, 3.94) (800, 31.50) CL
Pressure kPa {mmHg, inHg)
(Absaolute pressure) SEF9465
(AT
ON BOARD DIAGNOSIS LOGIC ’
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause) AT
PO105 A) An excessively low or high voltage from the sen- | ® Hamess or connectors
0803 sor is sent to ECM. {Absolute pressure sensor circuit is open or B
shorted.) "
& Absolute pressure sensor
B) A high voltage from the sensor is sent to ECM ® Hoses Bl
under light load driving conditions. (Hoses between the intake manrifold and absolute
pressure sensor are disconnected or clogged.)
® Intake air leaks ER
® MAP/BARO switch solenoid valve
® Absolute pressure sensor
C) Alow voltage from the sensor is sent to ECM ® Absolute pressure sensor s
under heavy load driving conditions.
DIAGNOSTIC TROUBLE CODE CONFIRMATION - B

PROCEDURE

Perform “Procedure for malfunction A” first. If the 1st trip g7
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”.

EC-121



TROUBLE DIAGNOSIS FOR DTC P0105

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

i RECORD

SEF002P)

CMPS'RPM(REF)  700rpm

W MONITOR W NGO FAIL D

RECORD

SEF180P

Absolute Pressure Sensor (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.

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 6 seconds.

OR

2
3)
1)

@@ Turn ignition switch “ON" and wait at least 6 sec-
N onds.

2) Select “MODE 7” with GST.

OR

@I@ 1) Turn ignition switch “ON” and wait at least 6 sec-
- onds.

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

and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

resultsy” with ECM.

Procedure for malfunction B

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

1) Start engine and warm it up to normal operating tem-
\l perature. :
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) Start engine and let it idle.
5) Wait at least 15 seconds.
OR
& 1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine.
4) Let engine idle and wait at least 15 seconds.
5) Select “MODE 7” with GST.
OR
@f@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine.
4) Let engine idle and wait at least 15 seconds.
5) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”,
6) Perform “Diagnostic Test Mode Il {Self-diagnostic

results}” with ECM.

EC-122



TROUBLE DIAGNOSIS FOR DTC P0105

¥ MONITOR  ¥r NO FAIL O
CMPS-RPM(HEF) 4000rpm
VHCL SPEED SE 70km/h
B/FUEL SCHDL 4.8ms
ABSOL PRES/SE 4.4V

| RECORD

SEF36sU

ENGINE SPD ....cocceoeeiee ORPM
COOLANT TEMP ..o /9°C
VEHICLE SPD ...... . OMPH
IGN ADVANCE ......

CALC LOAD .....

THROTTLE POS ................ Q.
INTAKE AIR
FUEL SYS #1

FUEL SYS#2 ...

SHORT FT #1 .. e O
LONG FT #1 0.
025B1 51 .. oV
Q2FT B1 51. v 0.0%
Q25 B1 82 .., 0.000V

SEF518R

CONNECT
A€

[ ecw_ [o]connecTon]]
66

D ©

SEF471R

Absolute Pressure 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) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.

The voltage of “ABSOL PRES/SE” should be

more than 1.74 [V].

If the check resuit is NG, go to “DIAGNOSTIC

PROCEDURE”, EC-125.

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

Start engine and warm it up to normal operating tem-

perature.

Turn ignition switch “OFF” and wait at least 5 sec-

onds.

Start engine and let it idle for at least 13 seconds.

Select “DATA MONITOR” mode with CONSULT.

Drive the vehicle at least 3 consecutive seconds

under the following conditions,

B/FUEL SCHDL: More than 3.6 ms

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

Selector lever: Suitable position

Driving pattern: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.

OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.

Procedure for malfunction C

@ 1) Turn ignition switch “ON".
2) Select “MAP” in “MODE 1” with GST.
3) Make sure that the gressure of “MAP” is more than
46 kPa (0.47 kg/lem*, 6.7 psi).
OR

Turn ignition switch “ON".
Make sure that the voltage between ECM terminal
and ground is more than 1.74 [V].

s 3

EC-123
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TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01

ABSOLUTE ABSOLUTE

PRESSURE PRESSURE
SENSOR SENSOR
B112
L2 ] s : Detectable line for DTC
W = : Non-detectable ling for DTC
: With ABS
: Without ABS
f Ay : With AT
I
|
|
i
i
1
i
1
I
1
3
I
i
k=
I
[2] JOINT
CONNEGCTOR-2

%)
-
e

JOINT
CONNECTOR-1

B W
(5
ooz e— ® 1
. : L
1 i - :
I |
I I +
- | l
L._l |
B B W P/L B
I—l—I F"I I—l—l I—I—I I—l—l B
> TCM 0] fso] [£9] [o9] ECM (ECCS l.
SENS GND-A  PRES  AVCC GND-C
TRANSMISSION CONTROL I
anD (oL MODULE) g :
MODULE) i i
G2
Refer to last page (Foldout page).
1[213]« s[el7]eitvas) [1T2]s 4 [5]6](w48) , B111)
] B E R BB R EE 718l oo le]1ahalishis] w w @

@2
Gy av

38
42
49

1011102]103| |104[105
107]108)109f |1101 11
113[114}115] [116]117

AECA468A
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TROUBLE DIAGNOSIS FOR DTC P0105

SEF279V

SEF0958
(8]
€ &
il
SEF0965

Absolute Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction

A or C”, perform “Procedure A” below. If the trouble is @)

duplicated after “Procedure for malfunction B”, perform

“Procedure B’ on next page.
Procedure A

INSPECTION START

'

DISCONNECT

HE G HME

Gl

O] CONNECTOR
56

ECM

[a]

terminal and terminal @
Continuity should exist.

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

SEF628T

OK

(Ge to next page.)

EC-125

1. Turn ignition switch “OFF”, NG.; Repair harness or connec-
2. Loosen and retighten engine ground tors.
SCrews.
OK
4
CHECK POWER SUPPLY. NG) Check the following.
1. Turn ignition switch “OFF". "| ® Harness connectors
2. Disconnect absolute pressure sansor With ABS: , @,
harmess connector. @43,
3. Check sensor connector for water. Without ABS: @45),
Water should not exist.
I OK, go to step 4. If NG, repair or ® Hamess for open or
replace harness connector. shor! between ECM and
4. Turn ignition switch “ON". absolute pressure sen-
5. Check voltage between terminal @ and sor
engine ground with CONSULT or tester. If NG, repair harness or
Voltage: Approximately 5V connectors.
CK
B v
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Check harness continuity between ter- With ABS: , @y,
minal and engine ground. .
Continuity should exist. Without ABS: @49,
If OK, check harness for short to
ground and short to power. ® Harness for open or
short between ECM and
CK absolute pressure sen-
sor
® Harness for open or
short between absoiute
pressura sensor and
TCM (With A/T)
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectars,
A
CHECK INPUT SIGNAL CIRCUIT. NG.; Check the following.
1. Disconnect ECM harness connector. ® Harness connectors
2. Gheck harness continuity between ECM With ABS: , @D,

Without ABS: (49,

® Harness for open or
shott between ECM and
absolute pressure sen-
s0r

It NG, repair open circuit or

short to ground or short to

power in harness or ¢on-

nectors.

GL

M

RS

EL
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

7

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

NG

EC-128.
lOK

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

v

INSPECTION END

EC-126

h J

Replace absolute pressure
SEensor.




TROUBLE DIAGNOSIS FOR DTC P0105

3-way connector

SEF385L

BmactveresTl® [
MAP

MAP/BARC SW/V
MONITOR

CMPSsRPM(REF)
MAP/BARO SWNV
ABSOL PRES/SE

700rpm
MAP
1.3V

[ BARO |ENVVYEE

SEF500R

[

[

8 ACTIVETEST W

MAP/BARC SW/V
MONITOR

CMPSeRPM(REF}
MAP/BARQ SW/V
ABSOL PRES/SE

Baro

700rpm
BARO
4.3V

MAP

SEF498R

B

@:-'7??__:
Split

Clogging

_—
jfi% Improper connection

SEF109L

Absolute Pressure Sensor (Cont’d)

Procedure B

INSPECTION START

A4

INSPECTICN END

EC-127

@
A4
CHECK VACUUM SOURCE TO ABSO- | V@ | GHECK VACUUM HOSE. MA
LUTE PRESSURE SENSOR. "| Check vacuum hose for
1. Start engine and warm it up to normal clogging, cracks, discon-
operating temperature. nection or improper con- EM
2. Turn ignition switch “OFF”. nection.
3. Connect MAP/BARO switch solencid If NG, repair or replace the
valve and absolute pressure sensoer hose. LE
with a rubber tube that has vacuum
gauge. OK
4. Tum ignition switch “ON”. L4
5. Select "MAP/BARO SW/V" in Check vacuum port for
“ACTIVE TEST” mode with clogging.
CONSULT. If NG, clean it.
6. Start engine and let it idie. FE
7. Touch “MAP” and “BARQO” alter- OK
nately and check for vacuum. y
CHECK COMPONENT cL
MAP/BARO SW/V Vacuum (MAP/BARO switch sole- -
noid valve).
BARO Shoufd not exist Refer to “COMPONENT
MAP Should exist INSPECTION”, EC-325. MT
OR OK NG
. 4. Tum ignition switch “ON”. 3 AT
@ 5. Start engine and let it idle. Replace
6. Check for vacuum. MAP/BARO
For 5 seconds affer starting switch sole- A,
engine: noid vahe. -
Vacuum should not exist. v
More than 5 seconds after start-
ing engine: CHECK INTAKE SYSTEM. FA
Vacuum should exist. Check intake system for air
leaks.
OK GIR
E ¥
CHECK HOSE BETWEEN ABSOLUTE | NG| Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARO " ST
SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF".
2. Check hose for clogging, cracks or RS
improper connection.
OK —
A 4 B}‘HI
CHECK COMPONENT NG | Replace absolute pressure
(Absolute pressure sensor). "| sensor.
Refer to “COMPONENT INSPECTION", MA
on nex! page.
OK
A4 EL
Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-106.
)4



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute pressure
sensor

| Ecm  lofconnecTor]|

66

SEF515U

Absolute Pressure Sensor (Cont’d)
COMPONENT INSPECTION

Absolute pressure sensor

1.

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

2. Remove hose from absolute pressure sensor.

3. Turnignition switch “ON” and check output voltage between
terminal @ and engine ground.

The voltage should be 3.210 4.8 V.

4. Use pump to apply vacuum of -26.7 kPa (—200 mmHg,
—7.87 inHg) to absolute pressure sensor as shown in figure
and check the output voltage.

The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.

CAUTION:

e Always calibrate the vacuum pump gauge when using
it.

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

5. If NG, replace absolute pressure sensor.

EC-128
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intake air
temperature sensor

SEF208T
20[
18_
at
g ar Acceptable
2 gl
% o8f
w
& 04t
c.2f
01l \ R
20 0 20 40 6O 80 710G
(-4} (32) (68) (104} (14Q) (176)(212)
Temperature °C {°F)
SEFQ12P

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted to the air duct
housing. The sensor detects intake air temperature and trans-
mits a signal to the ECM.

The temperature sensing unit uses a thermistor which is sensi-
tive to the change in temperature. Electrical resistance of the
thermistor decreases in response to the temperature rise.

<Reference data>
Intake air temperature Voltage* Resistance
°C (°F) v k2
20 (58) 3.5 21-2.9
80 (176) 1.23 0.27 - 0.38

*: These data are reference values and are measured between ECM terminal
(intake air temperature sensor) and ECM terminal (ECCS ground).

ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Maifunction is detected when ... Che.mk ftems
No {Possible Cause)
PO110 A) An excessively low or high voltage from the sensor is | ® Harness or connectors
0401 sent to ECM. (The sensor circuit is open or shoried.)

coolant temperature sensor.

B) Raticnally incorrect voltage from the sensor is sent to
ECM, compared with the vottage signal from engine

® |ntake air temperature sensor

¥r MONITOR ¥ NO FAIL |:_—_|
CMPSsRPM{REF) Orpm
| RECORD |
SEF232U

Engine operating condition in fail-safe mode

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

Procedure for malfunction A

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT,
3) Wait at least 5 seconds.

EC-129
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

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

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

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

Procedure for malfunction B

Yy MONITOR vr NOFAIL CAUTION:
COOLAN TEMP/S 30°C Always drive vehicle at a safe speed.
VHCLSPEEDSE  7Skmh 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

80°C (194°F).
RECORD (a) Turn ignition switch “ON”.

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

(c) Check the engine coolant temperature.

EBE',: §¥§ ﬁ% UNBSEB {d} If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF” and cool
CHORTEL down engine. |
ENGINE SPD ORPM e Perform the following steps before engine coolant
IGN ADVANCE 5.0° temperature is above 90°C (194°F).
INTAKE AR 0.0am508 2) Turn ignition switch “ON”.
5@2?&5{’&8 0% 3) Select QATA MONITOR” mode with CONSULT.
025 B1,51 0.380V 4) Start engine.
85? B?jé? o.oo%(? 8) Hold vehicle speed more than 70 km/h (44 MPH) for
SEF950N 100 consecutive seconds.
— OR
. (= 1) Wait until engine cooiant temperature is less than
= ONHECT @E‘- °C 194°F
ECM___|O] CONNECTOR [] Ej] 90°C (194°F). )
= = {a) Turn ignition switch “ON”.

(b) Select MODE 1 with GST.
(c) Check the engine coolant temperature.
(d) If the engine coolant temperature is above 90°C

@@ (194°F), turn ignition switch “OFF” and cool down
engine.
& D © e Perform the following steps before engine coolant

= temperature is above 90°C (194°F).
SEF00BP 2) Start engine.

3) Hold vehicle speed more than 70 km/h (44 MPH) for
100 consecutive seconds.
4) Select MODE 7 with GST.
OR
@Q) 1) Wait until engine coolant temperature is less than
90°C (194°F).
{a) Turn ignition switch “ON”.
{b) Check voltage between ECM terminal &) and
ground.
Voltage: More than 1.0 (V)
(c) If the voltage is less than 1.0 (V), turn ignition
switch “OFF” and cool down engine.
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Intake Air Temperature Sensor (Cont’d)

e Perform the following steps before the voltage is
below 1.0V.

2) Start engine. al

3) Hold vehicle speed more than 70 km/h (44 MPH) for
100 consecutive seconds.

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

5) Perform “Diagnostic Test Mode H (Self-diagnostic
results)” with ECM. M

LG
FE
CL
T
&Y
FA
RA
BR
ST

RS
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Intake Air Temperature Sensor (Cont’d)

EC-IATS-01
INTAKE AIR
EWD TEMPERATURE
SENSCR
E20
) L
B B mmmm : Detectablie line for DTC
—  Non-detectable line for DTC
B> With AT
RAY B
Erfh----=- .m - ----------- 1=
(M16)
By B
M45
R 10e]l
F34
R/Y B
.
O e m—— B

B
=
m
m

el [l L]

- ECM {ECCS TCM

TA GND-A | ceM It S (TRANSMISSION
MODULE] CONTROL
MODULE)

Refer te last page (Foldout page).

9 [2[2la] & [s5js[7[a]@as 11213 156 M4 ORRGER
GY 9 [off12]13]14]15{18[17lis]1920] w 718 9 [iohilizpafiafis]is] w
IAHAIBERERTIE 23] 24| 25]26 |27 | 2828|3031 [ 32 33[34 (35

AAHBGEEEEEBE 3a]37] asfaatao[41 [42]4af44[4s | 46]27]48] | T H.S.

101]102]103] [104]105[106
107]108]109] {110[111|112
113f114)115] [118]117)118

AECA42A
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A
Air duct

Intake air

v

‘I~ temperature sensor

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

harness connector Jr
\ ] j \ CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “CFF”. | ® Harness connactors
= 2. Disconnect intake alr temperature sen- , @, @49,
— sor harness connector.
- seFzia7| | 3 Tum ignition switch “ON”. ® Harmess for open or
4. Check voltage between terminal @ short between ECM and
and ground. intake air ifemperature
& DISGONNEGT
' Gé} Voltage: sensor
— I.5. Approximately 5V If NG, repair harness or
OK connectars.
‘ B v
@ O CHECK GROUND CIRCUIT. NG | Check the following.
Py 1. Turn ignition switch “QFF”. "1 ® Hamess connectors
@ﬁm @ 2. Check harmess continuity between ter- . @19, @,
: " minal (1) and engine ground.
AECT23 Continuity should exist. ® Harness for open or
If OK, check harness for short to short between ECM and
@ - - ground and short to power. intake air temperature
(< Eé} (t[ﬂa‘ OK sensor
LS. J ® Harness for open or
@ short between intake air
temperature sensor and

TCM (With A/T)

e o If NG, repair open circuit or
short to ground or short to
power in harness or con-

== nectors.
AEC724
v
NG

CHECK COMPONENT

{Intake air temperature sensor).

Refer to “COMPONENT INSPECTION”
on next page.

OK

hd

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

v

INSPECTION END

EC-133

Replace intake air tem-
perature Sensor.

LG

AT

FA

RA

e
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

COMPONENT INSPECTION

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

AEC725

20 <Reference data>

13' Intake air iemperature )

EE A °C (°F) Resistance k(
E cceptable
s 2f 20 (68) 21-29
1=
g 408r 80 (178) 0.27 - 0.38
g r . .
o 04 If NG, replace intake air temperature sensor.

0.2F

[ Y L

20 0 20 40 60 B0 100
(-4) (32) (68)(104)(140) {176} (212)
Temperature *C {°F})

SEF012P
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Sensor

Engine Coolant Temperature Sensor (ECTS)
(Circuit)

COMPONENT DESCRIPTION

Terminal

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

O - the engine coolant temperature input. The sensor uses a ther-
; mistor which is sensitive to the change in temperature. The

Gaske . . .
electrical resistance of the thermistor decreases as temperature
SEPS9  increases.
20r <Reference data>
10k ; .
gi Engine co?ligt tempera Valtage* Resistance
4r Accaptable
'y r
g 10} -10 (14) 4.4 7.0-11.4
% 0.8
7 20 (68) 35 21-29
& 04}
0sk 50 (122) 22 0.68 - 1.00
0.1 T 90 (194) 0.9 0.236 - 0.260
20 0 20 40 60 B0 100
t4) (3T2L,§,68gf£jr)§fg) fl_f:‘"})(m) *: These data are reference values and are measured between ECM terminal
e SEF012P 61 (Engine coolant temperature sensor) and ECM terminal (ECCS
ground).
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION
COOLAN TEMP/S ® Engine: After warming up More than 70°C (158°F)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detecled when ... Chgck ftems
(Possible Cause}
No.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent to ECM.” (The sensor circuit is open or shorted.)
® Engine coolant temperature sensor

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

Detected items Engine operating condition in fail-safe mode

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

CONSULT displays the engine coolant temperature decided by ECM.
e Engine coolant temperature decided
Condition (CONSULT display)
_ o Just as ignition switch is turned ON or 40°C (104°F)
Engine coolant temperature sensor circuit Start
More than approx. 4 minutes after igni- 80°C (176°F)

ticn ON or Start

40 - 80°C {104 - 176°F)

Except as shown above {Depends on the time)

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

EC-135
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TROUBLE DIAGNOSIS FOR DTC P0115

W MONITOR ¥ NO FAlL

COOLAN TEMP/S

30°C

RECORD

SEF002P

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF’’ and wait at least 5 seconds before con-
ducting the next test.

)
3)

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
@ 1) Turn ignition switch “ON” and wait at least 5 sec-
onds.
2} Tumn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0115

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

EC-ECTS-01 d@

ENGINE COOLANT A
@ TEMPERATURE mm : Cetectable line for DTC
SENSOR — : Non-detectable line for DTC
Ez15) (R With AT
L] L EW
AN E
21
Lo lp--==-- R
LG
BRAY B
FE
GL
@20
—_
} O —" y iy
AT
FA&
RA
BR
BR/Y B B
=l gl ERl 8T
W GND-A  |ECM (FCCS SENS  |TCM
CONTROL GND  |(TRANSMISSION
MODULE) CONTROL
MODULE) BS
BT
[l
1BRA R EEERIE @ P) 21 IS 2 o ] ) el P R A @\ﬁ
s16(7]8 | [eli7ehel20z1]22 sola7]aslsefaolarfeelecfaal s asiar]es] | T | 4IRS A
e A e ) @@ AT ®
72 Y I ) 3 T D R S e aIo oy oy EL
i !
101[102]10a] [104]105]108 & 15X
107]108]100{ [110]111]112 @
113)1 141115 [116]117]<18 g7 H.S.

AEC443A
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Engine coolant
temperature sensor

TR
\

SEF013P

A€
(20

i

DISCONNECT

5

'
o o

SEF541P

E]

DISCONNECT

€& &

i

(Q]

SEF542P

Engine Coolant Temperature Sensor (ECTS)

(Circuit) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "1 ® Harness connectors
2. Disconnect engine coolant temperature ED , (D)
sensor harness connector. If NG, repair harness or
3. Turn ignition switch “ON". connectors.
4. Check voliage between terminal @
and ground with CONSULT or tester.
Voltage:
Approximately 5V
CK
E'] v
CHECK GROUND CIRCUIT. NG | Check the foliowing.
1. Turn ignition switch “OFF™. "1 ® Hamess connectors
2. Check harness continuity between ter- ED, 7D
minal @ and engine ground. ® Harness connectors
Continuity should exist. E28), @9
If OK, check hamess for short to ® Harness for open or
ground and short to power. short between ECM and
engine coolant tempera-
OK
ture sensor
® Harness for open or
short between intake air
temperature sensor and
TCM (With A/T)
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
h 4
NG

CHECK COMPONENT

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

Y

OK

¥

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

¥

INSPECTION END

EC-138

Replace engine coofant
temperature sensor.




TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

= (Circuit) (Cont’d)

COMPONENT INSPECTION
. G
Engine coolant temperature sensor =
Check resistance as shown in the figure.
<Reference data>
Temperature °C (°F) Resistance k() Ei
20 (68) 21-28
SEFt152P
50 (122) 0.68 - 1.00 Le
20t 90 (194) 0.236 - 0.260
18:
g H Accegtable If NG, replace engine coolant temperature sensor.
] 2F
g8 EE
8 o
0.2f
1 35 % 20 a0 80 80 100 el
(-4) (32) (68) (104) (140) (176)(212)
Temperature °C {°F) SEFG12P
MT
AT
EA
RA
BR
ST
RS
BT
1A
153
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

Note: i both DTC P0120 (0403) and DTC P0510 (0203) are displayed, perform TROUBLE DIAGNO-
SIS FOR DTC P0510 first. (See EC-311.)

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 throttie valve and feeds the
voltage signal to the ECM.

Idle position of the throttle valve is determined by the ECM receiving the signal from the throttle position
sensor. This sensor controls engine operation such as fuel cut. On the other hand, the “Wide open and
closed throttle position switch”, which is built into the throttle position sensor unit, is not used for engine
control. '

< Supply voltage: 5V
- (Applied between terminal
o
Wide open 1 g4 No. 1 and 3)
= .
throttie @
position o Output voltage between
4 switch 2 terminal Ne. 2 and 3)
oy Ciosed E] 4.0 ;/
fan = N z @3 } throtlle £
= 1 position z
8] 8 J switch S
-, @
! 220 et
5 VB Throttle 2
= 4—o2 position o
1 sensor &
3 > 4
Z o 45 90 135
g Throttle valve opening angle (deg)

SEF105S
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

® Ignition swiich: ON Throttle valve: fully closed 0.35 - 0.65V
THRTL POS SEN | (Engine stopped)

® Engine: Alter warming up Throttle valve: fuily opened Approx. 4.0V

® |gnitlon switch: ON Throttle valve: fully closed 0.0%
ABSOL TH-P/S (Engine stopped)

Throttle valve: fully opened Approx. 88%

® Engine: After warming up
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

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

@l
TER-
WIRE : DATA
NDITION
M’LNOAL COLOR ITEM co {DC voltage)
: MA
[Ignition switch “ON”| {Warm-up condition)
L 0.35 - 0.85V
Accelerator pedal fully released
23 Y Throttle position sensor ER
[Tgnition switch "ON”|
Approximately 4V
Accelerator pedal fully depressed Le
49 P/L Sensocrs’ power supply |Ignition switch “ON” Approximately 5V
|Engine is running. |
50 B Sensors’ ground Approximately OV
Idle speed
ON BOARD DIAGNOSIS LOGIC FE
Diagnostic
k It
Trouble Malfunction is detected when ... Chpfc ems CL
(Possible Cause)}
Code No.
PO120 A) An excessively low or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM.* (The throttle position sensor circuit is open or MIT
shorted.}
® Throttle position sensor
)
B) A high voltage from the sensor is sent to ECM under | ® Harness or connectors AT
light load driving condition. (The throttle position sensor circuit is open or
shorted.) B
® Throttle position sensor i
® Fuel injector
® Camshaft position sensor -
® Mass air flow sensor .
C) A low voitage from the sensor is sent to ECM under | ® Hamness or connectors
heavy load driving condition. (The throttle position sensor circuit is open or shorted.) BR
® |Intake air feaks
® Thraottle position sensor
*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. 8T
Detected items Engine operating condition in fail-safe mode RS
Throttle position will be determined based on the injected fuel amount and the
engine speed.
Therefore, acceleration will be poor. BT
Throttle position sensor circuit Condition Driving condition
When engine is idling Normal HA
When accelerating Poor acceleration
EL
o3
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3¢ MONITOR ¥ NOFAIL

VHCL SPEED SE

20km/h

RECORD

SEF651U

Throttle Position Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

Procedure for malfunction A

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

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

e This test may be conducted with the drive wheels lifted
in the shop or by driving the vehicle. If a road test is
expected to be easler, 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) Start engine and maintain the following conditions for
at least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N” position
2) Select “MODE 7” with GST.
OR
1) Start engine and maintain the following conditions for
at least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N”" position
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Tumn ignition switch “ON” and perform “Diagnostic
Test Mode |l (Self-diagnostic results)” with ECM.
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Throttle Position Sensor (Cont’d)

Procedure for malfunction B

3% MONITOR % NO FAILL D 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. M
1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.

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

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

SEF190P ing conditions for at least 10 seconds to keep engine

speed below 1,000 rpm.
A/T model
Selector lever: Suitable position except “P” or
iiN!!
Brake pedal: Depressed
Vehicle speed: 0 km/h (0 MPH)
M/T model
Selector lever: Suitable position except “N”
(Higher gear position such as
3rd or 4th is better to keep low
engine rpm.)
Accelerator pedal: Released il
Vehicle speed: As slow as possible

OR
(& 1) Start engine and let it idle for at least 10 seconds. iT
& If idle speed is over 1,000 rpm, maintain the follow- =
ing conditions for at least 10 seconds to keep engine
speed below 1,000 rpm. =A
A/T model ’
Selector lever: Suitable position except “P”° or
“N” (A

Brake pedal: Depressed

Vehicle speed: 0 km/h (0 MPH)

M/T model EE

Selector lever: Suitable position except “N”
(Higher gear position such as
3rd or 4th is better to keep low
engine rpm.)

Accelerator pedal: Released

al

Vehicle speed: As slow as possible RS
2) Select “MODE 7” with GST.

. OR N
voy 1) Start engine and let it idle for at least 10 seconds. BT
N5 If idie speed is over 1,000 rpm, maintain the follow-

ing conditions for at least 10 seconds to keep engine

speed below 1,000 rpm. A

AT model

Selector lever: Suitable position except “P” or g
“Nu e

Brake pedal: Depressed

Vehicle speed: 0 km/h (0 MPH) D%,

M/T model -

Selector lever: Suitable position except “N”
(Higher gear position such as
3rd or 4th is better to keep low
engine rpm.)

EC-143



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)
Accelerator pedal: Released
Vehicle speed: As slow as possible
2) Turn ignition switch “OFF” and wait at ieast 5 sec-
onds.
3} Turn ignition switch “ON” and perform “Diagnostic
Test Mode il (Self-diagnostic results)” with ECM.

Procedure for malfunction C
¥ MONITOR ¢ No FalL [] CAUTION:
AERILPOSSEN 048 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-
RECORD S]EF024P perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
NGdata o OKdata 3) Turn ignition switch “ON”.
Ig@ﬁ;“ifjﬁ‘ §j 15231:“@5?‘ o 4) Select “MANU TRIG” and “HI SPEED” in “DATA
o s B I MONITOR” mode with CONSULT.
. 5) Select “THRTL POS SEN” and "ABSOL TH-P/S” in
A S, “DATA MONITOR” mode with CONSULT.
B ] 6) Press RECORD on CONSULT SCREEN at the same
ABSOL THP/S 0000 ABSOL THP/S 0000 time accelerator pedal is depressed.
0% o w0 7sa0e o 2 w0 75108 7) Print out the recorded graph and check the following:
'_ ' e The voltage rise is linear in response to accelerator
e ) pedal depression.
R e The voltage when accelerator pedal is fully
I depressed is approximately 4V.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-147.
15 THEE 4855 - THEIL aBsdlL If OK, go to following step. .
B AR ) ~OSEN =EN 8) Select “AUTO TRIG” in "DATA MONITOR” mode
00'36 214 399 0046 288 574 with CONSULT. o
ggzgg 220 @3 o 300 B0s 9) Maintain the following conditions for at least 10 con-
el O CMPSRPM (HEE): More than 2,000
iy 5 : 20 3. : . : More than 2, rpm
043 D55 04 0o ass 74z MAS AIR/FL SE: More than 3V
o4 258 ¥5 B s o COOLAN TEMP/S: More than 70°C (158°F)
SEF021P Selector iever: Suitable position
Driving location: Driving vehicle uphill {Increased
engine load) will help maintain
% MONTOR % NOFAL [ the driving conditions required
GMPS*RPM(REF 2137 i
MAS AIFUFL(SE ) 307 for this test.
GOOLAN TEMP/S 84°C
Iy
RECORD
SEF235U
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

OR
= S =\ 1) Maintain the following conditions for at least 10 con-
|| ECM__[0] CONNECTOR” .Gj] @ secutive seconds. &
4 Gear position: Suitable position
Engine speed: More than 2,000 rpm
Engine coolant temperature: More than 70°C MA
(158°F)
Voltage between ECM terminal ¢? and ground:
More than 3V EM
f @‘ @ ® & L OR
W serogan|  (#9y 1) Maintain the following conditions for at least 10 con-
secutive seconds. L&
- consecr Gear position: Suitable position
[ Ecm_ |0 CONNECTOR ” e Engine speed: More than 2,000 rpm
= HS. Voltage between ECM terminal @) and ground:
More than 3V
Voltage between ECM terminal ) and ground:
Less than 1.5V FE
2) Stop the vehicle, turn ignition switch “OFF”, wait at
) least 5 seconds and then turn “ON”.
’fﬁ @ o 3) Perform “Diagnostic Test Mode Ii {Self-diagnostic G
= results)” with ECM.
SEF006P
BT
AT
FA
R
ST
RS
BT
HA
EL
U@‘W
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Throttle Position Sensor (Cont’d)

EC-TPS-01

THROTTLE
PCEITION s : Detectable line for DTC
SFE::SOR — : Non-detectable line for DTC
N T @ A with AT
PiL Y B
~xA
I i
| 1
| 1
i 1
1 1
Ll N
I I
I 1 O — B
1 1
I I
1 i
] I
| |
| |
| I
1 |
| |
I !
| 1
I )
}! i
| 1
] 1
I 1
| 1
| 1
i 1
1 1
1 ]
1 i
i | JOINT
] ] CONNECTOR-1
| F =
k@ — =] 73]
N ) B iZ]~B
PIL Y B ® .
||49 ] 1 flsoll |—l_I
AVCC  TVO1  GNDA ECM (ECCS 35]
CONTROL SENS TCM
MODULE) BND (TRANSMISSION
(F25) B B CONTROL
- =+ MODULE)
Fig Fi2
Refer to last page (Foldout page).
= o page ( page)
IBAIBEEEERE |§| 7% P2 P P Pl P P R KT R R R 6 €3
5 [& 178 | [16hi7[38[1a]20]21]22 56157 eelasfaolsr]elasfa s selarlag] | HS.
112]3 4
HARRERED ;
[ri] — |
WP 1.5,
101T102}103} frosfios a8[ae] [40[41] [5afsaf55] o]
T2]aa] [44]45]as]57]5a]58]60
107{108f108] h1of11 e
11a|11afs1s} [118[147 eal67]68]69]
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

T3 e DIAGNOSTIC PROCEDURE
Intalh’lanifrmor If the trouble is dupliicated after “Procedure for malfunction

S e S A, perform “Procedure A” below. If the trouble is dupli- @i
cated after “Procedure for malfunction B”, perform “Proce-
dure B” on next page. If the trouble is duplicated after “Pro-
cedure for malfunction C”, perform “Procedure C” on [
EC-150,

Procedure A - Bl
INSPECTION START
LG
\ 4
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground E
SCrews.
FE
¥
CHECK POWER SUPPLY. NG_ Repair harmess or connec- CL
1. Discannect throttle position sensor har- | tors.
ness connector.
2. Turn ignition switch “"ON". MT

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

- & DISCOMNECT
Eéj] Voltage: Approximately 5V AT

OK
& E ! FA
CHECK GROUND CIRCUIT. NG | Check the following.
‘{& © & 1. Turn ignition switch “OFF”. "] ® Harness connectors BA
! = 2. Check hamess continuity between ter- E=29), (With A/T)
SEFS64P minal @ and engine ground. ® Harness for open or
Continuity should exist. short between ECM and BR
E} It OK, check harness for short to throttie position sensor
ground and short to power. ® Harness for open or
= DISSOMMECT short between throttle
EED' oK positicn sensor and TCM ST
(With A/T)
If NG, repair open circuit or S
short to ground or short to '
@ power in harness or con-
1 nectors. a
SEF5B5P ¥
CHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit or short | A
=Y g DISCONNECT 1. Disconnect ECM harness connactor. "| to ground or short to power
Eé}] G@ 2. Check harness continuity between ECM in harness or connectors.
— e terminal @3) and terminal (2). EL
|| ECM 0] CONNECTOH]] Continuity should exist.
33 If OK, check harness for short to .
greund and short to power. e

™ lOK
@

{Go to next page.)

&3

SEF566P

EC-147



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

!

CHECK COMPONENT NG Replace throttle position
{Throttle position sensor). "] sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION”, form “Basic Inspection”,
EC-151. EC-82.

OK

Y

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

h A
INSPECTION END

\\ ~—~ Procedure B
s S
ntake manifold collector
f ST e INSPECTICN START
SIS
=y

h

1. Turn ignition swiich "OFF".
2. Loosen and retighten engine ground

SCrews.
L
AR . |{ CHECK POWER SUPPLY. NG | Repair hamess or connec-
4 Intake manifold collector <2\ 1. Disconnect throttle position sensor har- tors.
W QThrottfe position sensar ness connector.
harness connector

2. Turn ignition switch “ON".

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

7%

l OK

switch harness connector

/_\@M ®
SEF273V {Go 1o next page.)

DISCONNEGT

oo (A €
D On

SEF564P

EC-148



TROUBLE DIAGNOSIS FOR DTC P0120

o A€ B

[Q]

SEF565P

HAE HAE

|I ECM HCONNECTOH”
23

)

Q]

G

SEF566P

Throttle Position Sensor (Cont’d)

CHECK COMPONENT

{Fuel injector).

Refer to “COMPONENT INSPECTION”,
EC-454.

OK

Y

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

Y

INSPECTION END

EC-149

B
CHECK GROUND CIRCUIT, NG .| Check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Check harness continuity between ter- Fz8), {With A/T)
minal and engine ground. ® Harness for open or
Continuity should exist. short between ECM and
If OK, chack harness for short to throttle position sensor
ground and short to power. ® Harness for open or
short between throttle
OK position sensor and TCM
(With A/T)
If NG, repair open circuit or
short to ground or short to
power in harmess or con-
nectors.
) 4
CHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit or short
1. Disconnect ECM harness connector. 1t ground or short to power
2. Check harmmess continuity between ECM in harness or connectors.
terminal @ and terminal @
Continuity should exist.
If OK, check harness for short to
ground and short to power.
CK
A
CHECK COMPONENT NG | Replace throttle position
{Throttle position sensor). "| sensor. To adjust it, per-
Refer to “"COMPONENT INSPECTION", form “Basic Inspection”,
EC-151. EC-82.
OK
¥
CHECK COMPONENT NG_ Replace mass air flow sen-
(Mass air flow sensor). | sor.
Refer to “COMPONENT INSPECTION",
EC-120.
OK
4
CHECK COMPONENT NG~ Replace camshaft position
(Camshaft position sensor). "1 sensor.
Refer to "COMPONENT INSPECTION”,
EC-255.
OK
4
NG

Replace fuel injector.

RiA

[E]

LC

FE

ClL

W



TROUBLE DIAGNOSIS FOR DTC P0120

ﬁ\\\\ -

Throttle Position Sensor (Cont’d)

Procedure C

INSPECTION START

h 4

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

OK
s A
CHECK INTAKE SYSTEM. NG | Reconnect the parts.
Check the followings for connection. "
A RS — ® Ajr duct
~ QThrottEe\ itiom e ® |ntake air passage between air duct to
POSILIGN 5ensGr
> harness connector collector
o : If disconnected, reconnect the parts.
el ( @ oK
¥
\\1 A 1. Turn igniticn switch “OFF”,
Glosed throttle position 2. Loosen and retighten engine ground
switch harness connector 3Crews.
-~
7 % SEF273V
v
CHECK POWER SUPPLY NG | Repair h -
. . pair harmess or connec
- oy DISCONNECT 1. Disconnect throttle position sensor har- | tors.
Eéj] ness connector.
TS.
2. Tum ignition switch “ON".
3. Check voltage between terminal @
and ground with CONSULT or tester.
@m Valtage: Approximately 5V
D © 0K
8 L E v
CHECK GROUND CIRCUIT. NG Check the following.
SEFS64P| [ 1. Turn ignition switch “OFF”. | ® Harness connectors
~ 2. Check hamess continuity between ter- €29, @3 (With AT)
E minal and engine ground. ® Harness for open or
DISCOANECT Continuity should exist. short between ECM and
Géj] If OK, check harness for short ta throttle position sensor
TS.
ground and short to power. ® Harness for open or
short between throttle
OK position sensor and TCM
(With A/T)
@ I NG, repair open circuit or
short to ground or short to
L power in harness or con-
- nectors.
SEF585P|
¥
NG

W DISCOMNECT & DISCONNEG™
A€ A€

= .
[_ecwm__ o] connecton]l
23

&

SEFE66P

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

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

+OK

(Go to next page.)

EC-150

Repair open circuit or short
to ground or short to power
in harness or connectors.




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

!

CHECK COMPONENT NG | Replace throttie position
(Throttle position sensor). "| sensor. To adijust it, per-
Refer to “COMPONENT INSPECTION” form “Basic Inspection”, MA
below. EC-82.
OK

v [EfM]
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106. LG

¥

INSPECTION END

FE
Gl
VI
JETSa ~—. | COMPONENT INSPECTION
A@Intake manifold Collector e
N ™ Throtile posmon sensor Throttle pOSItlon sensor n@!T
harness gonnector 1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals @) and ®
changes when opening throttle valve manually. EA
Throttle valve conditions Resistance [at 25°C (77°F)]
Closed throttle position .

switch harmess connestor Completely closed Approximately 0.6 k(2

W Partially open 0.6 -4k}
SEF27av Completely open Approximately 4 k{} 50

It NG, replace throttle position sensor.

To adjust it, perform “Basic Inspection”, EC-82.
8T
RS
BT
A
EL
B¢

EC-151



TROUBLE DIAGNOSIS FOR DTC P0125

Sensor

Terminal

|

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-
O — mistor which is sensitive to the change in temperature. The
efectrical resistance of the thermistor decreases as temperature

Gasket

increases.
SEF594K

o0¢ <Reference data>

1% F Etnegr:_?;ef;tﬁ!rim Voltage” Resistance
g Al Acceplabie °C (°F) L\ k(y
é 18t —10 (14) 4.4 9.2
& o4t 20 (68) 3.5 2.1-29

02r 50 (122) 22 0.68 - 1.00

O 565 30 ab 80 80 700 90 (194) 0.9 0.236 - 0.260

(-4) (32) (68)(104) (140) ({76}212)

ground).

Temperature °C (*F) seFoizpl % These data are reference values and are measured between ECM terminal
@ (Engine coolant temperature sensor) and ECM terminal (ECCS

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION

SPECIFICATION

COOLAN TEMP/S

® Engine: After warming up

More than 70°C {158°F)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Malfunction is detected when ... .
{Possible Cause)
Code No.
P0O125 ® Voltage sent to ECM from the sensor is not practical, |® Harness or connectors
0908 even when some time has passed after starting the {High resistance in the circuit)

engine.
® Engine coolant temperature is insufficient for closed
loop fuel control.

® Engine coolant temperature sensor
® Thermostat

EC-152



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

(Cont’d)

¥r MONITOR Y NO FAIL

COOLANTEMPS 30 DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
CAUTION:
Be careful not to overheat engine. A

NOTE:
e |f both DTC P0O115 (0103) and P0125 (0908) are
displayed, first perform “TROUBLE DIAGNOSIS FOR Efi

RECORD I DTC P0115”. Refer to EC-135.

ScF002F| o |f “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 15°C FE
(59°F).
If it is above 15°C (59°F), the test result will be OK.
If it is below 15°C (59°F), go to following step. L
4) Start engine and run it for 65 minutes at idle speed.
If “COOLAN TEMP/S” Increases to more than 15°C
(59°F) within 65 minutes, stop engine because the jy
test result will be OK.
OR
@ 1) Turn ignition switch “ON". AT
2) Select “MODE 1” with GST.
3) Check that engine coolant temperature is above
15°C (59°F). [FA
If it is above 15°C (59°F), the test result will be OK.
If it is below 15°C (59°F), go to following step.
4) Start engine and run it for 65 minutes at idle speed.
If engine coolant temperature increases to more than
15°C (59°F) within 65 minutes, stop engine because 84

the test result will be OK.

4 € 5) Select “MODE 7" with GST.
OR -

I EcM__[o]comnecTon]] @@ voy 1) Turn ignition switch “ON”.

51 o 2) Check that voltage between ECM terminal &) and
L
®

ground is less than 3.85V. BS
If it is less than 3.65V, the test result will be OK.
If it is over 3.65V, go to following step.

3) Start engine and run it for 65 minutes at idle speed. [T
Then measure voltage between ECM terminal 69

e

SEFOSGY and ground.
if the voltage decreases to less than 3.8V within 65 A
ey minutes, stop engine because the test result will be
HS. E} OK.

(e ﬁcomwscmn" @@ 4) Turn ignition switch “OFF”, wait at least 5 seconds G

= and then turn “ON”.
\ 5) Perform “Diagnostic Test Mode |l (Self-diagnostic IO

results)” with ECM.

|!
® o

SEF100V

EC-153



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

3
(Cont’d)
ENGINE COOLANT
YW TEMPERATURE s : Detectable line for DTG
SENSCR — : Non-detectable line for DTC
E21 Wi
T2] : 5 A - with AT
BR/Y B
C-2
BRYY B
——
4 O vamems 7 — B B
BR/Y B B
|| 51 || || 50 || |[35 ||
W GND-A |ECM (ECCS SCNS TCM
CONTROL GND (TRANSMISSION
MODULE) CONTROL
MODULE)
[l
112]3]2 [ Tafoln]2[13[14]15 @ 2324 2z]2e[27] 28 200 30[31]32]32]34] 35 s
56718 [16]i7]18[19]20]21] 22 36{37] 3efs]4041 [+2] 43]ad]45] ae[a 48] |~ HS.
1]2]a > 4]5]s
718l aliol11li2]13j14]15]16
101[102108] [104]105}106
107{1c8108| [110f111f+12
113[114]115| [116}117[118
AEC443A

EC-154



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

3
(ég@m/‘ - (Cont’'d)
ngine coclan
\ temperature sensor DIAGNOSTIC PROCEDURE
INSPECTION START &l
i\
v biA
kl CHECK POWER SUPPLY. NG | Check the following.
/ 1. Turn ignition switch “OFF". | ® Harness connectors BN
\"Hocke ; Cover \ 2. Disconnect engine coolant iemperature @&,
r ANER SEF013P sensor harness connector. ® Harness for open or
3. Tum ignition switch “ON". short between ECM and e
4. Check voltage between terminai @ engine coolant tempera- -
Y and ground with CONSULT or tester. ture sensor
S E Voltage: If NG, repair harness or
Approximately 5V COnNectors.
Gl
oK
) = : FE
CHECK GROUND CIRCUIT. NG | Check the following.
@ ® 1. Turn ignition switch “OFF". "] ® Hamess connectors eL
— 1 2. Check harness continuity between ter- 29, (With A/T)
SEFs41P minal @ and engine ground. ® Harness for open or
Continuity should exist. short between ECM and MT
E If OK, check harness for short to engine coolant tempera-
= DISCONNECT ground and short to power. ture sensor
- Eé}] (cl@ oK ® Harness for open or AT
T short between engine
t coolant temperature sen-
sor and TCM (With A/T) B
If NG, repair open circuit or .
@ short to ground or short to
power in harness or con-
nectors. RA
SEFB42P
; BR
CHECK COMPONENT NG_ Replace engine coolant -
(Engine coolant temperature sensor). " temperature sensor.
Refer to “COMPONENT INSPECTION” ST
on next page.
oK
v RS
CHECK THERMOSTAT OPERATION. NG; CHECK COMPONENT
When the engine is cooled [lower than 7| (Thermostat). BT
76.5°C {170°F)], grasp lower radiator hose Refer to LC section (“Ther-
and confirm the engine coolant is not flow- mostat”}.
ing. If NG, replace it.
d P MA
OK
¥ BL
Perform “TROUBLE DIAGNOS!S FCR
INTERMITTENT INCIDENT", EC-1086.
4 i)
4

INSPECTION END

EC-155



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 °C (°F) Resistance k{2
SEF152P 20 (68) 21-29
50 {122) 068-1.0
20+ 90 (194) 0.236 - 0.260
9
6r .
g o Acceptable If NG, replace engine coolant temperature sensor.
2l
8
5 1.0t
% 08f
[8;" o4+
0.2f
[ | I

-20 0 20 40 60 80 100
(-4) (32) (68) (104){140) (176)(12)
Temperature °C (°F)
SEF012P

EC-156



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-

T @; ol fold. It detects the amount of oxygen in the exhaust gas com- [
\
e

Louver

Heater pad Holder
]

7 AT \\\;}_ﬁ/‘)‘)v)\"/; "\'\‘
Al % [E_ - 7 e

Gl

pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in  [EM
leaner conditions. The front heated oxygen sensor signal is sent
SEF463R| {0 the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs LG

Zirconia tub

near the radical change from 1V to 0V.
=g
=
4]
g
s EE
= 1S
=
=
O (]
Q 1 A
Rich ~=—— Ideal ratic —= Lean GL
Mixture ratio
SEF288D
BT
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
BT
MONITOR ITEM CCNDITION SPECIFICATION AT
FR 02 SENSOR 0- 0.3V & Approx. 0.6 - 1.0V
.............................. ® Engine: After warming up Maintaining engine speed at 2,000 | LEAN < RICH [F2
FR 02 MNTR rem Changes more than 5 times during
10 seconds.
A
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground). B
TER-
WIRE DATA o
M[LI\CI)AL COLOR ITEM CONDITION (DG voltage) 8T
0 - Approximately 1.0V "
M .
|Engine is running.| 2ol
Front heated oxygen sen- L P T 5
8w sar L After warming up to normal operating tempera- | o [V UV BT
ture and engine speed is 2,000 rpm S
i [l
SEF201T
EL
)4

EC-157



TROUBLE DIAGNOSIS FOR DTC P0130

OK NG

1A

ov

SEF237U

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

ON BOARD DIAGNOSIS LOGIC

Under the condition in which the front heated oxygen sensor
signal is not input, the ECM circuits will read a continuous
approximately 0.3V. Therefore, for this diagnosis, the time that

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

Diagnostic Trouble

Code No.

Malfunction is detected when ...

Check Items
{Possible Cause)

P0130

® The voltage from the sensor is constantly approx. .3V.

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

BFR 02 SENSOA Po130l [ ]
OUT CF CONDITION

MONITOR

CMPS.-APM{REF) 1250rpm
THRTL POS SEN 0.82v
B/FUEL SCHDL 1.5ms

SEF256U

HFR 02 SENSOR Po130l []

MONITOR

CMPS.RPM(REF) 1887rpm
THRTL POS SEN 0.88Y
B/FUEL SCHDL 3.2ms

SEF257U

WFR 02 SENSOR Po130M [ ]

COMPLETED

SELF-DIAG RESULTS

SEF210V

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 fest,

TESTING CONDITION:

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

¢ Never raise engine speed above 3,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE". If the engine speed limit is exceeded, retry
the procedure from step 2).

@) 1) Start engine and warm it up to normal cperating tem-
perature.
2) Stop engine and wait at least 1.5 seconds.
3) Turn ignition switch “ON” and sefect “FR 02 SEN-
SOR P0130” of "FRONT 02 SENSOR" in “DTC
WORK SUPPORT” mode with CONSULT.
Touch “START".
Start engine and let it idle for at least 3 minutes.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 10 to 60 seconds.)
CMPS-RPM (REF): 1,900 - 2,800 rpm (A/T)
2,200 - 3,000 rpm (M/T)
Vehicle speed: 78 - 100 km/h (49 - 62 MPH)
B/FUEL SCHDL: 2.0 - 4.5 ms (A/T)
1.7 - 4.5 ms (M/T)

EC-158



TROUBLE DIAGNOSIS FOR DTC P0130

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

If “TESTING” is not displayed after 5 minutes, retry 3|

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer [yA
to "DIAGNOSTIC PROCEDURE”, EC-161.

During this test, P1148 may be displayed on CON-

SULT screen, =R
OR e
. @ . OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front
L ECM |0| CONNECTOR]| éﬁ_ heated oxygen sensor circuit. During this check, a 1st trip DTG
46 43 s might not be confirmed.
2 = 1) Start engine and warm it up to normal operating tem- FE
1;.\\ j.ﬁ perature.
° 8 2) Set voltmeter probes between ECM terminal @ (sen-
o o sor signal) and @3 {engine ground). G
3) Check the following with engine speed held at 2,000
SEF9BER rpm constant under no load.
e The voltage does not remain in the range of 0.2 - M
0.4V,
Al
ST
Bl
[Hf@\
EL

12

EC-159



TROUBLE DIAGNOSIS FOR DTC P0130

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

EC-FRO2-01

IGNITION SWITCH
ON or START

| Refer to “EL-POWER".
: FUSE mmmm : Detectable line for DTC

BLOCK
104 (7B} = : Non-detectabie line for DTC
M74,
T

BR/Y
X
BR/Y

m

FRONT
HEATED
OXYGEN
SENSOR
[ R
OR w
T~
-
1 ]
1 1
1 i
1 1
: : GY QY
4 1 | B II i 7 I
| | JOINT
1 1 CONNECTOR-1
I 1
B o
I 2 12
i | (L= [L2]]
I I
I B
- X
OR W
115 [46]
ECM
O2HF OzZ58F (ECes
CONTROL
MODULE}

Refer to last page (Foldout page).

ra
%]
N
w
o
~
o

N33 [ N]2NIN] T Janf s en ]z [ -
13[14]1sh6l7iel19]e0] W )Y D Y Y I e GY

ow
=]
iy

|20 21} 22)23] 38
24[osleel27]28] [32
pepofstoafaal [
u]3s]36]37

101[102]103] {104]105
107[108]109] [110)111
113|114115] | 118]117

AECA45A
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TROUBLE DIAGNOSIS FOR DTC P0130

sensar harness connector —
[

o

T

T
N\
Intake manifold collector
e =g

SEF279V

IL_Ecm__|ofconnecTonl|

16

=)

&l ”

DISCONNECT

&

SEF0735

Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

A

1. Turp ignition switch “OFF".
2. Loosen and retighten engine ground
SCrews.

¥

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
harmess connector and ECM harness
connector.

2. Check harness continuity between ECM
terminal @6 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

A 4

Repair open circuit or short

"] to ground or short to power

in hamess or connectors.

CHECK COMPONENT

(Front heated oxygen sensaor).

Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

¥

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

v

INSPECTION END

EC-161

.| Beplace front heated oxy-

gen sensor.

MA

Eh

LG

A

FA&

i,

ER

ST

BT

HA



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 Q2
Iy SENSOR” and “FR 02 MNTR”.
I RECORD | 3) Hold engine speed at 2,000 rpm under no load dur-
SEF084P ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR G2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycies) 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 O2 MNTR”, “LEAN”

e “FR O2 SENSOR” voltage goes above 0.6V at least
once.

e “FR O2 SENSOR” voltage goes below 0.3V at least
once.

e “FR O2 SENSOR” voltage never exceeds 1.0V.

{rpm) ) [ Py P Y ;o « Maximum voltage
09'13 2050 0.19 , . k ' shouid be over 0.6V
09'11 2050 0.18 cZ ' - at least one time.
09'08 2050 0.18 053 o
09"07 2037 0.18 =z * ! \ ; 1 ! y : 1 1 )
09'05 2037 0.18 o ' O T A T A * Minimum voltage
0903 2060 0.23 o L Vo ool Voo Cor should be below 0.3V
0901 2012 0.43 O N VS at least one time.
SEFOBBPA
OR
.ﬁr‘ 1) Start engine and warm it up to normal operating tem-
CONNECT  — - & perature.
e % 2) Set voltmeter probes between ECM terminal @8 (sen-
3 sor signal) and {engine ground).
1 KLY )
|__EcM o CONNECTOR] T 3) Check the following with engine speed held at 2,000

46

43

SN 5
o 6

L

&

o

o

S

2
If

o

N\

Ky

N

o 7By

SEF085P,

rem constant under no load.
e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |l
(FRONT HEATED OXYGEN SENSOR MONITOR).
The maximum voltage is over 0.8V at least one time.
The minimum voltage is below 0.3V at least one time.
e The voltage never exceeds 1.0V.

EC-162



TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-

fold. It detects the amount of oxygen in the exhaust gas com- [
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
Zirconia tube ates voltage from approximately 1V in richer conditions to OV in  E[Y
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 LG
near the radical change from 1V to OV.

Louver

N
=
€
£
2 FE
z
=
O 1
o] 1
Rich ~=—— |deal ratip ——= Lean GL
Mixture ratio
SEF288D
MT
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
m
MONITOR ITEM CONDITION SPECIFICATION AT
R 02 SENSOR 0- 0.3V « Approx. 0.6 - 1.0V
A . B
.............................. ® Engine: After warming up Maintaining engine speed at 2,000 | LEAN > RICH i , EA
FR O2 MNTR rpm Changes more than 5 times during
10 seconds.
R

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

TER-
WIRE DATA
MIL:\CI)AL COLOR ITEM CONDITION (DC voltage) S
0 - Approximately 1.0V
M RS
|Engine iS running. 2
W Front heated oxygen sen- L Ll P
46 sor After warming up to normal operating tempera- | g BT
ture and engine speed is 2,000 rpm
Do P
SEF20MT A
EL
DX

EC-163



TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift

OK

ON BOARD DIAGNOSIS LOGIC

Monitoring) (Front HO2S) (Cont’d)

1v

0.6v

NG 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.

SEF300U

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No.

{Possible Cause)

PO131

® The maximum and minimum voltages from the sensor are not | ® Front heated oxygen sensor
reached ta the specified voltages.

® Front heated oxygen sensor heater
® Fuel pressure

® injectors

® |ntake air leaks

SEF247U

MFR 02 SENSOR Po131R [ ]

COMPLETED

SELF-DIAG RESULTS

DIAGNOSTIC TROUBLE CODE CONFIRMATION

#FR 02 SENSOR Po131l [
OUT OF CONDITION PROCEDURE
CAUTION:
zzzzzzzzzz MONITOR =zzzzzzzz: Always drive vehicle at a safe speed.
CMPS.RPM(REF) 1250rpm NOTE:
THRTL POS SEN 0.82v :
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 above -10°C (14°F).

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

e Never raise engine speed above 3,200 rpm during the
=z======== MONITOR z=z======= “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CMPS-RPM(REF) 1887rpm CEDURE". If the engine speed limit is exceeded, retry
g;':Fl*JTE'-LZ%igEN ggfﬂ‘; 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-
SEF248U SOR P0131” of “FRONT O2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.
WFR 02 SENSOR PO131H [ 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 20 seconds.})
CMPS-RPM (REF): 1,900 - 2,800 rpm (A/T)

2,200 - 3,000 rpm (M/T)
Vehicle speed: 78 - 100 km/h (49 - 62 MPH)

EC-164
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A EDE

|| ECM |0[CONNECTOR—| o f(S\ H

46 43

Wt

B O

3
ra

2 ‘oi‘
1; \ ;—: 5
0“ -5

SEF986R

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)
B/FUEL SCHDL: 2.0 - 4.5 ms (A/T)
1.7 - 4.5 ms (M/T)
Selector lever: Suitable position
It “TESTING” is not displayed after 5 minutes, retry
from step 2).
7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to "DIAGNOSTIC PROCEDURE”, EC-166.

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 narmal operating tem-
perature.
2) Set voltmeter probes between ECM terminal @ {sen-
sor signal) and (engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e The maximum voltage is over 0.6V at least one time.
OR
e The minimum voltage is over 0.1V at least one time.

EC-165

Mot



TROUBLE DIAGNOSIS FOR DTC P0131

B ACTIVETESTH |:|
SELF-LEARN 100%
CCNTROL
===—MONTOR ===
CMPS-RPM (REF}  812rpm
CCOLAN TEMP/S 22°C
FR 02 SENSOR 0.91V
A/F ALPHA 102%

n
CLEAR

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

1. Turn ignition switch “OFF”,
2. Loosen and retighten front heated oxy-
gen sensor.
Tightening torque:
40 - 60 N'm
(4.1 - 6.1 kg=m, 30 - 44 fi-b)

A
r

SEF280V

CLEAR THE SELF-LEARNING DATA.

1. Start engine and warm it up to normali

operating temperature.

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST"
mode with CONSULT.

3. Clear the self-learmning control
coefficient by touching
“CLEAR”.

4. Run engine for at least 10 min-
ufes at idle speed.

Is the 1st trip DTC PO171
detected? Is it difficult to start
engine?

OR

Yes

. Turn ignition switch “OFF".

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode |1

6. Erase the diagnostic test mode

It (Self-diagnostic resuits)

memory. Make sure diagnostic

trouble code No. 0505 is dis-
played in Diagnostic Test Mode

Il.

7. Run engine for at least 10 min-
utes at idle speed.
Is the 1st trip DTC 0115
detected? Is it difficult to start
engine?

No

r

Y

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO1717,
EC-221.

CHECK COMPONENT
(Front heated oxygen senscr heater).
Refer to “COMPONENT INSPECTION”

NG

A

on next page.
lOK

{Go to next page.}

EC-166

Replace frent heated oxy-
gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

|

NG

@

CHECK COMPONENT _y| Replace front heated oxy- i
{Front heated oxygen sensaor). gen sensor. R4
Refer to “COMPONENT INSPECTION”
on next page.

oK EM

v
Perform “TROUBLE DIAGNOSIS FOR ‘
LG

INTERMITTENT INCIDENT”, EC-106.
Refer to “TROUBLE DIAGNOSIS FOR
DTC P0130" for circuit, EC-157.

¥

INSPECTION END EE
oL
COMPONENT INSPECTION i
o - Front heated oxygen sensor heater .
1S, Check resistance between terminals @) and (. ar
Resistance: 2.3 - 4.3} at 25°C (77°F)
DISTONNELT Check continuity between terminals @ and (1), ® and (2. EA
Eﬁj Continuity should not exist. a
@‘ If NG, replace the front heated oxygen sensor.
@‘ﬂ . CAUTION: .
Discard any heated oxygen sensor which has been
aecissa) dropped from a height of more than 0.5 m (19.7 in) onto a

=9

Tan)

hard surface such as a concrete floor; use a new one.

=]

)
)

EC-167



TROUBLE DIAGNOSIS FOR DTC P0131

¥ MONITOR

MAS AIR/FL SE

CMPS*RPM(REF) 2137rpm

COOLAN TEMP/S 84°C

¥ NO FAIL D

1.96V

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

Front heated oxygen sensor

Start engine and warm it up to normal operating tem-
perature.
Select “MANU TRIG” and “HI SPEED” in “DATA

FR 02 SENSOR 0.37V )
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR O2
INJ PULSE 2 6msec SENSOR” and “FR O2 MNTR”.
" Hold engine speed at 2,000 rpm under no load dur-
ing the following steps.
RECORD Touch “RECORD” on CONSULT screen.
SEFOB4P \
Check the following.
“FR 02 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds.
5 times (cycles) are counted as shown below:
cycle 11121314151
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR”, “RICH”
L =“FR O2 MNTR”, “LEAN”
“FR O2 SENSOR” voltage goes above 0.6V at least
once.
“FR Q2 SENSQR” voltage goes below 0.3V at least
once.
“FR 02 SENSQR” voitage never exceeds 1.0V.
=N - Bt
1751 pos) SN . N \ _
(rpm) ) [ ! ! N ' = Maximum vollage
08"13 2050 .19 should be over 0.6V
09"11 2050 0.18 o 2 ' ’ : at least one time.
0909 2050 018 O 2B ’ o -
09'07 2037 0.18 =z | ; S R S S T
09'05 2037 0.18 u . : P * Minimum valtage
0903 2060 0.23 o ' L U A S A S shouid te below 0.3V
09'01 2012 0.43 o \ SN A at least one time.
e SEF086PA
OR
Start engine and warm it up to normal operating tem-

CONNECT -
i
€ UM

[__Eon O!CONNECTOR” ‘3\

43 T=

LY
:icfﬁn

SEF085P,

perature.

Set voltmeter probes between ECM terminal @¢) (sen-
sor signal) and @3 (engine ground).

Check the following with engine speed held at 2,000
rpm constant under no load.

Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |l
(FRONT HEATED OXYGEN SENSOR MONITOR).
The maximum voltage is over 0.6V at least one time.
The minimum voltage is below 0.3V at least one time.
The voltage never exceeds 1.0V.

EC-168
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Heater pad
- / 54
ALY AN
E’%

g L

N =

Zirconia tube

SEF463R

Output voltage V. [v}

0 i
Rich -=— ideal ratio ———= Lean

Mixture ratio

SEF288D

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
foid. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to 0V in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs

near the radical change from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECGIFICATION

FR O2 SENSCR

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.

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.
0 - Approximately 1.0V
M
|Engine is running.| 2 .
Front heated oxygen sen- Ll SR S
46 w sor After warming up 10 hormal operating tempera- | g
ture and engine speed is 2,000 rpm
SEF201T

EC-169
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TROUBLE DIAGNOSIS FOR DTC P0132

SEF299U

Front Heated Oxygen Sensor (Rich 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. The “lean” output is sufficiently low. When
both the outputs are shifting to the rich side, the malfunction will
be detected.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check Items
{Possible Cause)

PO132
0410

® The maximum and minimum voitages from the sensor are
beyond the specified voitages.

® Front heated oxygen sensor

® Front heated oxygen sensor heater
® Fuel pressure

® Injectors

OUT OF CONDITION

CMPS-RPM(REF)
THATL POS SEN
B/FUEL SCHDL

0.82V
1.5ms

WFR 02 SENSOR Po132 []

zz==zz==r=z MONITOR =z=czoo=
1250rpm

SEF250U

CMPS.RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

0.88Y
3.2ms

MFR 02 SENSOR Po132ll []

==z======= MONITOR =====-==
1887rpm

SEF251U

COMPLETED

WFR 02 SENSOR Pot320 []

SELF-DIAG RESULTS

SEF212V

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 above -10°C (14°F).

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

¢ Never raise engine speed above 3,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE". If the engine speed limit is exceeded, retry
the procedure from step 2).

kK
2)
3)

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 “FR 02 SEN-
SOR P0132” of “FRONT 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.
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 continvously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 20 seconds.)
CMPS-RPM (REF): 1,900 - 2,800 rpm (A/T)

2,200 - 3,000 rpm (M/T)
Vehicle speed: 78 - 100 km/h (49 - 62 MPH)

EC-170



TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)
B/FUEL SCHDL: 2.0 - 4.5 ms (A/T)
1.7 - 4.5 ms (M/T) @
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2). Ty
7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer

to “DIAGNOSTIC PROCEDURE”, EC-172. EM
GONNECT OR lL@
. “ “ OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front
Y |O|CONNECT0R]] ° _rg\ . heated oxygen sensor circuit. During this check, a 1st trip DTC
46 43 might not be confirmed.
3 9
2 @ 1) Start engine and warm it up to normal operating tem- [E
EAN I.s perature.

> 8 2) Set voltmeter probes between ECM terminal @8 (sen-
sor signal) and @) (engine ground). GL

® 3} Check the following with engine speed held at 2,000

SEF986R rpm constant under no load.
e The maximum voltage is below 0.8V at least one T
time.
OR i
¢ The minimum voltage is below 0.35V at least one AT
time.

FA
BR
S
RS
BT
HA
el
D)

EC-171



TROUBLE DIAGNOSIS FOR DTC P0132

W ACTIVETESTE [ ]
SELF-LEARN 100%
CONTROL
=== MONITOR ===
CMPS-RPM (REF)  812rpm
COOLAN TEMP/S  93°C
FR 02 SENSOR 0.91V
A/F ALPHA 102%

I;L[
| CLEAR

AECHAT

SEF280V

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

1. Turn ignition switch “OFF”.
2. Loosen and retighten front heated oxy-
gen sensor.
Tightening torque:
40 - 60 Nm
(4.1 - 6.1 kg-m, 30 - 44 ft-b}

A

4

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up tc normal
operating temperature.
@ 2. Select “SELF-LEARNING
- CONT” in “"ACTIVE TEST"”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR”".

4. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC P0O172
detected? Is it difficult to start
engine?

OR

Yes
|

. Tumn ignition switch “OFF”.

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode Il

6. Erase the diagnostic test mode
il {Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
Il

7. Run engine for at least 10 min-

utes at idle speed.

Is the 1st trip DTC 0114

detected? Is it difficult to start

engine?

lNo
®

(Go to next page.)

EC-172

Go to “TROUBLE DIAG-

"| NOSIS FOR DTC PO172”,

EC-227.




TROUBLE DIAGNOSIS FOR DTC P0132

5s)
TS,

DISCONNECT

(&

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

®

l

CHECK COMPONENT NG_ Replace front heated oxy-
(Front heated oxygen sensor heater). "| gen sensor.
Refer to “COMPONENT INSPECTION”
below.
OK
v
NG

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 INSPECTICN”
below.

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
Refer 1o "TROUBLE DIAGNOSIS FOR
DTC PO130” for circuit, EC-157.

h 4

INSPECTION END

AEC158A

COMPONENT INSPECTION

Repair or replace hamness
and/or connectors or
replace front heated oxy-
gen Sensor.

Front heated oxygen sensor heater

Check resistance between terminals (@) and (1).
Resistance: 2.3 - 4.30) at 25°C {77°F)

Check continuity between terminals @) and (), @ 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-173
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

¥t MONITOR % NO FalL [}
Front heated oxygen sensor

CMPS*RPM(REF)  2137pm . . ;
MAS AIR/FL SE 1.96V 1) Start engine and warm it up to normal operating tem-
COOLANTEMP/S  84°C perature. ‘
FR 02 SENSOR 0.37V 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR O2 MNTR LEAN MONITOR” mode with CONSULT, and select “FR O2
INJ PULSE 2 6msec SENSOR” and “FR 02 MNTR”.

" 3) Hold engine speed at 2,000 rpm under no load dur-

{ ing the following steps.

RECORD SJEFOW 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 |1 121314151

FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR", “RICH”

L = “FR 02 MNTR”, “LEAN”

e “FR O2 SENSOR” voltage goes above 0.6V at least
once.

e “FR O2 SENSOR” voitage goes below 0.3V at least
once.

¢ “FR 02 SENSOR” voltage never exceeds 1.0V.

D DO
CMPS FR P _
1751 RPM oy ?e Maximum
(POS) SEN L) "‘\ f’\‘ -"‘\ —‘. .
(rpm) ) F ; F HEY N : * Maximum voltage
09"13 2050 .19 should be over 0.6V
09"11 2050 018 o z ' ' ' ' at feast one time.
09'09 2050 0.18 S Zd T .
09"07 2037 0.18 = * 1 'l \ H ) ! 1 ! ! ! 1 N
09"05 2037 0.18 & O T S S * Minimum voltage
09'03 2060 0.23 o Vo Vo Vo Vo Lo ] should be below 0.3V
0g9"01 2012 0.43 © VL N 5 ',' Ny NS i at least one time.
- SEF086PA
OR
Start engine and warm it up to normal operating tem-

CONNECT

SEF085P)

perature.

Set voltmeter probes between ECM terminal @) (sen-
sor signal) and @ (engine ground).

Check the following with engine speed held at 2,000
rpm constant under no load.

Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode 11
(FRONT HEATED OXYGEN SENSOR MONITOR).
The maximum voitage is over 0.6V at least one time.
The minimum voltage is below 0.3V at least one time.
The voltage never exceeds 1.0V,

EC-174
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Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com- &
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
Zirconia tube ates voltage from approximately 1V in richer conditions to OV in  Ej
leaner conditions. The front heated oxygen sensor signal is sent
SEF483R|  to the ECM. The ECM adjusts the injection pulse duration to
- achieve the ideal air-fuei ratio. The ideal air-fuel ratio occurs [LC
near the radical change from 1V to OV.

Louver

Hoider

N =

Heater pad

@

L

R
=
15
£
§ E‘F
- F
2
3
ol__ : CL
Rich —=—— Ideal ratic ———= Lean =
Mixture ratio
SEF288D
(T
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
3
MONITOR ITEM CONDITION SPECIFICATION all
FR 02 SENSOR 0 - 0.3V « Approx. 0.6 - 1.0V
Maintaining engine speed at 2,000 |LEAN «» RICH F&

.............................. ® Engine: After warming up

FR 02 MNTR pm Changes more than 5 times during

10 seconds.

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

TER-
WIRE DATA

MINAL 7

No,. | COLOR TEM CONDITION (DG voltage) 1

0 - Approximately 1.0V

Front heated oxygen sen-
sor

WM
[Engine is running. | - 2 S P S
46 |w ; :

I— After warming up to normal operating tempera-
ture and engine speed is 2,000 rpm Lol

SEF201T
EL
B2

EC-175



TROUBLE DIAGNOSIS FOR DTC P0133

OK

NG

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

o inordinately long or not.
SEFO10V
Diagnostic Troubie _ Check items
Code No. Malfunction is detected when ... {Possible Cause)
P0O133 ® The cycle of the voltage signal from the sensor is more than | ® Harness or connectors
0409 the specified time. (The sensor circuit is open or shorted.)

® Front heated oxygen sensor

® Front heated oxygen sensor heater
® Fuel pressurs

® Injectors

® |ntake air ieaks

® Exhaust gas leaks

® PCV

® Mass air flow sensor

B/FUEL SCHDL

WFR 02 SENSOR Po133ll []
QUT OF CONDITION

woo======= MONITOR =========:
CMPS.RPM(REF) 1250rpm
THRTL POS SEN

0.82v
1.5ms

SEF253U

WFR 02 SENSOR Po1338l [

TESTING
===zzzz==z MONITOR =zzzzzzzzz
CMPS-RPM(REF) 1887rpm
THRTL POS SEN .88V
B/FUEL SCHDL 3.2ms

SEF254L)

BFR 02 SENSOR Po133Hl [

COMPLETED

SELF-DIAG RESULTS

SEF213V

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 feast 5 seconds before con-
ducting the next test.

TESTING CONDITION:

e Always perform at a temperature above -10°C (14°F).

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

¢ Never raise engine speed above 3,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE". If the engine speed limit is exceeded, retry
the procedure from step 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 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START”.

5) Start engine and let it idle for at least 3 minutes.

8) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously untili “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 20 seconds.)

CMPS-RPM (REF): 1,900 - 2,800 rpm (A/T)
2,200 - 3,000 rpm (M/T)
Vehicle speed: 78 - 100 km/h (49 - 62 MPH)

EC-176
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[_Ecm[ofconnecTor]| o fé\_H

3
2 ‘-l"r,'4
1:.\ ;5
- N
0* &

46 43

e O

SEFB8ER,

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)
B/FUEL SCHDL: 2.0 - 4.5 ms (A/T)
1.7 - 4.5 ms (M/T)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-179.

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 load.
¢ Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |
(FRONT HEATED OXYGEN SENSOR MONITOR).

EC-177
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TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

IGNITION SWITCH
ON or START
1| FUSE Refer to "EL-POWER".
BLOCK . - Detoctable line for DTC
g {(J/B) e - Non-detectable line for DTG
] M74,
|8N]|
BR/Y
'l
BR/Y
I| 3]
FRONT
HEATED
QOXYGEN
SENSOR
| [
CR w
T~
[NES B
I 1
i !
1 i
1 1
: : GY Gy
1 1 | B i ‘ 7 I
! ! JOINT
1 1
1 1 CONNECTOR-1
I !
i [
t | z 12
| | L]:]J I_l_l
1 I
N B
e
oR w
175 Ilﬁ|
ECM
Q2ZHF Q25F (FCCS
CONTROL
MODLULE)
ED B
I
.—l
1
B B
L .
Refer to {ast page (Foldout page).
F23
1{2]3]14 <> 5161718 |(M33 1N|2N3N:l4N5N8N?N
§ 110]11]12) 13|14[15I15 17819]20] w BNIGNT b [12MaNaNsNlia Gy
101}102}103| j104|105(106 {2of21]22)23) 38
2Al25lzelerlze] [
1071108)108] 110111112 y
113|114j115| |116]117(118 24[35]3537

AEC445A
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TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

'

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
SCTews.

SEFO99P] | | hosen and retighten front heated oxygen

4. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC P0171 or
PO172 detected? Is it difficult
to start engine?

CR

2. Turn igniticn switch “OFF”.

3. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds af idle speed.

4. Stop engine and reconnect
mass air flow sensor harmess

AECEA7

connector.
: P 5. Make sure diagnostic trouble
Mass air flow code No. 0102 is displayed in
harmsss connector A Diagnostic Test Mode |l

6. Erase the diagnostic test mode
Il (Seif-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
Il

7. Run engine for at least 10 min-
utes at idle speed.
Is the 1st trip DTC 0114 or
0115 detected? Is it difficult to
start engine?

¥No

(Go to next page.)

EC-179

5ensor.
\\ T || Tightening torque:
Imake\maniftm 40 - 60 N-m
(P (4.1 - 6.1 kg-m, 30 - 44 fi-Ib)
Engine ground
Y NG
CHECK EXHAUST AIR LEAK. »| Repair or replace.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.
lOK
NG -
CHECK FOR INTAKE AIR LEAK. »| Repair or replace.
SEFz7av| | Start engine and run it at idle. Listen for
an intake air leak between the mass air
E flow sensor and the intake manifofd.
BacTiveTESTE [
SELF-LEARN 100% B v OK
CONTROL.

o CLEAR THE SELF-LEARNING DATA YGS# Go to “TROUBLE DIAG-
= =—MONTCR === 1. Start engine and warm it up to normal NOSIS FOR DTC PO171,
CMPS-RPM (REF)  812rpm operating temperature. P0O1727, EC-221, 227.
COOLAN TEMP/S 930 E 2. Select “SELF-LEARNING
FR 02 SENSOR 0.01V CONT” in “ACTIVE TEST”

AF ALPHA 102% mode with CONSULT.
[ 3. Clear the self-learning control
coefficient by touching
| CLEAR | OLEAR.
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TROUBLE DIAGNOSIS FOR DTC P0133

—

(CIFIED

)

[o] CONNECTOR || I

ol -

Il Ecm

SEFQ735

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

®

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.

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

3. Check harness continuity between ECM
terminal {or terminal @) and
ground.

Continuity should not exist.

If OK, check harness for short to ground

and short to power.

NG

OK

!

| Bepair open circuit or short
"] to ground or short to power

in harness or connectors.

CHECK COMPONENT

(Front heated oxygen sensor heater).
Refer fo “COMPONENT INSPECTION”
next page.

oK

A4

NG

Replace front heated oxy-
gen sensor.

CHECK COMPONENT
{Front heated oxygen sensor).
Refer to “COMPONENT INSPECTION”

on next page.

NG

OK

h 4

.| Replace front heated oxy-
"| gen sensor.

CHECK COMPONENT

{Mass air flow sensor).

Refer to “COMPONENT INSPECTION”,
EC-120.

NG

OK

A

| Replace mass air flow sen-

SOr.

CHECK COMPONENT

(PCV valve).

Refer to “COMPONENT INSPECTION”,
EC-32.

NG

OK
¥

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

b4

INSPECTION END

EC-180

"] vaive.

Repair or replace PCV




TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response

Monitoring) (Front HO2S) (Cont’d)
COMPONENT INSPECTION

i i 3|21 @ﬂ
TS. Front heated oxygen sensor heater
— Check resistance between terminals @) and (1.
E@ Resistance: 2.3 - 4.3() at 25°C (77°F) WA
Q] Check continuity between terminals @ and O, ® and ().
Continuity should not exist.
@’ﬂ If NG, replace the front heated oxygen sensor. El
CAUTION:
AEC158A  Discard any heated oxygen sensor which has been

dropped from a height of more than 0.5 m (19.7 in) onto a LG
hard surface such as a concrete floor; use a new one.

GL
T
Front heated oxygen sensor
¥t MONITOR  ¥r NO FalL [] ) . .
. 1} Start engine and warm it up to normal operating tem-
CMPS*RPM(REF)  2137rpm perature. AT
MASAIRFLSE 196V 2) Select “MANU TRIG” and “HI SPEED” in “DATA
COOLANTEMP/S — 84°C MONITOR" mode with CONSULT, and select “FR O2
FROZSENSOR  0.37v SENSOR” and “FR 02 MNTR". A
FR 02 MNTR LEAN 3) Hold engine speed at 2,000 rpm under no load dur-
INJ PULSE 2.8msec ing the following steps. ﬂ
b 4) Touch "RECORD” on CONSULT screen. [RA
RECORD 5} Check the following.

SEF084P e “FR O2 MNTR” in “DATA MONITOR” mode changes _
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec- ER
onds.

5 times (cycles) are counted as shown below: ST
cycle 1112131415
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R BS
R = “FR 02 MNTR”, “RICH”
L = “FR O2 MNTR”, “LEAN” BT
e “FR 02 SENSOR?” voltage goes above 0.6V at least
once.
¢ “FR O2 SENSOR” voltage goes below 0.3V at least y;
once.
e “FR 02 SENSOR” voltage never exceeds 1.0V.
EL

EC-181



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

@ oo
o 0N
s 83| e
. - T aximum
17:51 (P08) . ) -~ _
(rpm} (v} HERY LN ; Py PN * Maximum voltage
09"13 2050 0.19 . . \ should be over 0.6V
09"11 2050 0.18 g ' : at least one time.
09'09 2050 0.18 233 oot o
0907 2037 0.18 =X | L
09'05 2037 0.18 & ' T » Minimum voltags
09"03 2060 0.23 o ' Vo Vo T o should be below 0.3V
09'01 2012 0.43 2 | ; \ S ‘\‘,' A at least one time.
GRAPH I T8 'E. . i Minimum
SEF086PA
OR
ComNECT e .'I"w;*‘ 1) Start engine and warm it up to normal operating tem-
€ A ; B) 7 peraturs.
Z‘mru a 2) Set voltmeter probes between ECM terminal @ (sen-
[__Ecn |°l CONNECTOR]| \ sor signal) and @3 (engine ground).
“3 3} Check the foilowing with engine speed held at 2,000
rpm constant under no load.
“ D 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.
SErossP e The minimum voltage is below (.3V at |east one time.

¢ The voltage never exceeds 1.0V.

EC-182
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e

e ey
A TN

SN

Zirconia tube

SEF483R

=y

Cutput veltage V. fv]

0 H
Rich ~=—= |deal ratic —— Lean

Mixture ratic
SEF288D

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs

near the radical change from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSCR

FR Q2 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 & times during
10 seconds.

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.
0 - Approximately 1.0V
VM
|Engine is running.| 2]l
Front heated oxygen sen- B O
8 | W sor L After warming up to normal operating tempera- | ¢ \WJ\W
ture and engine speed is 2,000 rpm R UTE ST RPN
—————
s
- SEF201T

EC-183
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
oK NG ON BOARD DIAGNOSIS LOGIC
P VN To judge the malfunction, the diagnosis checks that the front
BV rmmmmmmm e heated oxygen sensor output is not inordinately high.
1v
v
SEF301U
Diagnostic Trouble o Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0134 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0412 {The sensor circuit is open or shorted.)
® Front heated oxygen sensor

COOLAN TEMP/S

¥r MONITOR ¥ NO FAIL

30°C

RECORD

SEFQU2P|

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Tumn ignition switch “ON”.

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-
&/ onds
2) Select “MODE 3" with GST.
OR
(voy 1) Turn ignition switch “ON” and wait at least 5 sec-
onds.

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

and then turn “ON”.
3) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

EC-184
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Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

EC-FRO2-01 @

IGNITION SWITCH
ON or START
| Refer 1o "EL-POWER'. n
: ELLJSCE:K mmam : Doteclabls line for DTG MA
% (VB) — ; Norn-detectable tine for DTC
,
G0 : el
BR/Y
2 e
BR/Y
lj 3 ||
FRONT
HEATED
OXYGEN
SENSOR
-
[
OR W
-~ @ﬂ:
[
| 1
1 1
| ' T
1 1 il
: I| GY GY
I' } ]I 6 || 7
| | JOINT ;A\T
| i CONNECTOR-1 i
. [
| |
i ! 2] [12]
i i [L=]] =) i
! ! Fa,
T B
vl e
D‘ i
OR w
|f115|| ||4e H .y BE
1o
OZHF 025F (ECCS
CONTROL
MODULE)
! ST
1
[ ] I
B B S
=< =<
F18
BT
Refer to last page {Foldout page).
1]2]3 sle]7l8l(ma3 1N [2NISNI T aNIENIBNITN| (a7.4) (F1) i
g [1ol11]12)13]14]15hs 7 [1sfialen] W () ) D D Y Y Y IR G.Y A
=
W H.S.
1 )
101[102]103] [104]105]+08 [eolz:22T23]  {aeae] [40f41] [sslealss] 54
pre oy s s Pt 24]25]26]27]28] 1aoT43] [44]45]26]57]58] 5060 s
POl 1] o] Torleslezloslealsal [o]
13|114]115] |118[117]118 24 135[36 137 BEER
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

k.

Front heated oxyben \
sensor harness connector —
O N S N
SEFO0B9P
SCONNECT f E DISCONNECT
A€ @ A€
==y —
[ Ecm  Jo|connecTor]| Qfal3>
46
SEF0735

Loosen and retighten front heated oxygen
SENnsor.
Tightening torque:

40 - 60 N'm

(4.1 - 6.1 kg-m, 30 - 44 ft-Ib)

h 4

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
harmess connector and ECM harness
connector.

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

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.

If OK, check harness for short to ground

and short to power.

NG

OK

h 4

| Repair open circuit or short
7| to ground or short to power

in 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” on
next page.

NG

OK
Y

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

b

INSPECTION END

EC-186

hd

Repair or replace harness
and/or connectors or
replace front heated oxy-
gen sensor,




TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
% MONITOR % NO FAlL []
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 SENSOR 0.37V perature.
FR O2 MNTR LEAN 2) Select “MANU TRIG” and “Hl SPEED” in “DATA
INJ PULSE 2.6msec MONITOR” mode with CONSULT, and select “FR O2
by SENSOR” and “FR 02 MNTR”.
RECORD | 3) Hold engine speed at 2,000 rpm under no load dur-
SEF0B4P ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FRO2MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle 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”

o “FR O2 SENSOR” voltage goes above 0.6V at least
once.

o “FR O2 SENSOR” voltage goes below 0.3V at least
once.

¢ “FR 02 SENSOR” voltage never exceeds 1.0V.

SBE

CMPS FR Eha
1751 «RPM 02 e Maximum

(POS) SEN \ - ,

(rpmy} (W HE H H \\ ! y J ! = Maximum voltage
09”13 2050 0.19 should be over 0.6V
09"11 2050 0.18 e z ' ' ' ' ' at least one time.
09"09 2050 0.18 253 ' o :
09"07 2037 0.18 =% N
0905 2037 0.18 u i V! Vol Voo ] E ! » Minimum voltage
09'03 2060 0.23 o : [ S S R SR S S A should be below 0.3V
09"01 2012 0.43 C . ‘\‘},' ‘\“,’ Yot WS '\‘ at least one time.

GRAPH E E Minimum

e SEFOBGPA
OR

I

ECM__[0] CONNECTOR]|

43

L)

By
b 9 o 7Yy

SEF085P

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

Set voltmeter probes between ECM terminal @8 (sen-
sor signal) and (engine ground).

Check the following with engine speed held at 2,000
rpm constant under no load.

Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode Il
(FRONT HEATED OXYGEN SENSOR MONITOR).
The maximum voltage is over 0.6V at least one time.
The minimum voltage is below 0.3V at least one time.
The veltage never exceeds 1.0V.

EC-187
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater
SYSTEM DESCRIPTION

Front

Camshaft position sensor Engine speed ECM pj heated oxy-
> gen sensor

heater

The ECM performs ON/OFF control of the front OPERATION

heated oxygen sensor heater corresponding to Eromt hoated oxvaen somsor
the engine operating condition. Engine operating condition heateyrg
Continuous high gngfne OFF
speed operation
Naormal engine operation ON
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITICN SPECIFICATION

FR O2 HEATER |® Engine speed: Idle ON

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.
R Engine is running.
115 OR Front heated axygen sen [ L [ Approximately OV
sor heater Idle Speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)

PO135 ® The current amperage in the front heated oxygen ® Harness or connectors

0901 sensor heater circuit is out of the normal range. (The front heated oxygen sensor heater circuit is
(An improper voltage drop signal 15 sent to ECM open or shorted.)
through the front heated oxygen senscr heater.} ® Front heated oxygen sensor heater

EC-188



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

% MONITOR ¥ NO FaiL [] PROCEDURE

CMPS*RPM{REF) 700rpm NOTE: €l
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[%
ducting the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that

E

[ RECORD SE]HQOP battery voltage is between 10.5V and 16V at idle.
@ 1) Turn ignition switch “ON” and select “DATA MONI- LE
N TOR” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle
speed.
OR
Q@\, 1} Start engine and run it for at least 5 seconds at idle
= speed. EE
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 BT
o 1) Start engine’and run it for at least 5 seconds at idle
o
speed.

2) Turn ignition switch “OFF”, wait at ieast 5 seconds A7
and then turn “ON".
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. 4,
e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice
as much as when using CONSULT or ECM (Diagnostic &
Test Mode II) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using _
CONSULT or ECM (Diagnostic Test Mode Il) is recom- Bl
mended.

=g
(B

EC-189



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)
_ EC-FRO2/H-01

IGNITION SWITCH
ON or START
1 FUSE Refer to “EL-POWER".
BLOCK N : Detectable line forDTC
10A )
% (W/B) — Non-detectable line for DTC
] M74
[[EN i
BR/Y
)
5
BR/Y
|| 3
FRONT
HEATED
OXYGEN
SENSOR
(L) IL2 ]
OR w
-~ L”-.
M~
1 I
1 1
| |
1 |
: : GY Gy
1 1 ||_|6 = i
| | JOINT
I I CONNECTOR-1
1 1
1 I
| ! L2] [2]
j i (=8| 1L=]
1 1 B
N T
1 @
OR W
115 48 | oM
E
QPHF 0O25F (ECCS
CONTROL
MGDULE}

Refer to jast page (Foldout page).
1]z]3]4 516718 | a3 IN]2N NI JansN[sN N
a[1o[11]12]13[14]1s]1e]t7 18 [19]20] ~wy (T ERE) 2 )

101)102[103] |104|105[106
107]108[108] [110[111]112
113{114|115] |116]117]118

AEC446A
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

EC-191

INSPECTION START
v
CHECK POWER SUPPLY. NG| Check the foliowing.
. 1. Turn ignition switch “OFF”. ® Harness connectors
\l_ || ,%@i\_ - i 2. Disconnect front healed axygen sensor ,
Front heated ox: eru/ h - harness connector. ® 10A fuse
s,r;;sor harnass i%nnec/é: l\/_L 5é 3. Turn ignition switch "ON". ® Hamess for open or
o A RN = 4. Check voltage between terminal @ short between front
SEF08SP and ground with CONSULT or tester, heated oxygen sensor
Voltage: Battery voltage and fuse
ian iy If NG, repair harness or
OK connectors.
TS.
B \ G
CHECK GROUND CIRCUIT. »| Repair open circuit or short
1. Turn ignition switch “OFF”. to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check harness continuity between ter-
minal (1) and ECM terminai (i15)
® O Continuity should exist.
= ¥ OK, check harness for short to
SEFG46P ground and short to power.
CK
F} h 4
"‘“""“E“ D’m CHECK COMPONENT MG | Replace front heated oxy-
(Front heated oxygen sensor heater). gen Sensor.
Refer to "COMPONENT INSPECTION”
|| ECM ]0] CONNECTOR” Glats) below.
118
OK
Perform “TROUBLE DIAGNQSIS FOR
@ INTERMITTENT INCIDENT”, EC-106.
SEFQ37S hd
INSPECTION END
COMPONENT INSPECTION
. Front heated oxygen sensor heater
% 32100 Check resistance between terminals (@ and (1).
Resistance: 2.3 - 4.3(} at 25°C (77°F)
- Check continuity between terminals 2) and (1), 3@ and (2.
Continuity should not exist.
o) If NG, replace the front heated oxygen sensor.
) CAUTION:
‘.Ea) Discard any heated oxygen sensor which has been
AEC15EA 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.

(B



TROUBLE DIAGNOSIS FOR DTC P0137

Heater pad

/Holder

W P

AN

]

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
voliage from approximately 1V in richer conditions to OV in

leaner conditions.

Under normal conditions the rear heated oxygen sensor is not

used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONMTION

SPECIFICATION

RR O2 SENSOR

RR 02 MNTR

® Engine: After warming up

Rewving engine from idle to 3,000

0 - 0.3V < Approx. 0.6 - 1.0V

pm

LEAN < RICH

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

CONDITION

DATA
(DC voltage)

{Engine is running.]

L After warming up to normal operating tempera-
ture and rewving engine from idle to 2,000 rpm

0 - Approximately 1.0V

TER-
WIRE

MINAL ITEM

NO. COLOR

50 W Rear heated oxygen sen-

sor
QK NG
0.43v W --------------
ov
SEF258Y

ON BOARD DIAGNOSIS LOGIC

The rear heated oxygenh senscr has a much ionger 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 voitage of the sensor is sufficiently low during various

driving conditions such as fuel-cut.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check Items

(Possibie Cause)

PO137

0511 specified voltage.

® The minimum veltage from the sensor does not reach the

® injectors

® Harness or connectors

(The sensor circuit is open or shorted.)
® Rear heated oxygen sensor
® Fuel pressure

EC-192



TROUBLE DIAGNOSIS FOR DTC P0137

B RRO2SENPO137 B []
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

========== MONITOR ==========
CMPS-RPM(REF) 912rpm
THRTL POS SEN .51V
B/FUEL SCHDL 1.0ms

SEF276U

W rRO2SeENPOIS7 W []
COND1 :
COND2: INCOMPLETE
COND3: INCOMPLETE
MONITOR =z=======:

CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDBL 3.6ms

SEF277U

B RrO2sENPOIZ7 M [
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

—————————— MONITOR

CMPS - RPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6mg

SEF278U

B rRRo2seNP0137 B[]
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

zz======== MONITOR

CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF279U

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when

all tests “COND1”, “COND2” and “COND3” are com-
pieted.

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

TESTING CONDITION:

Never stop engine during this procedure. If the engine
is stopped, retry this procedure from step 2).

Always perform at a temperature above -10°C {(14°F).

Procedure for COND1

1)
2)

3)

2o

7)

Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Turn ignition switch “ON” and select “RR 02 SEN-
SOR P0137" of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.
Touch “START".
Start engine and let it idle for at least 30 seconds.
Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.
If “COMPLETED” appears on CONSULT screen, go
to step 10).
If “COMPLETED” does not appear on CONSULT
screen, go to the following step.
When the following conditions are met, “TESTING”
will be displayed at “COND1” on the CONSULT
screen. Maintain the conditions continuously until
“TESTING” changes to “COMPLETED”. (It will take
approximately 30 seconds.)
CMPS-RPM (REF): 1,400 - 3,400 rpm
Vehicle speed: 78 - 100 km/h (49 - 62 MPH)
B/FUEL SCHDL: 1 - 4 ms (A/T)

0.5 - 4 ms (M/T)
Selector lever: Suitable position
if “TESTING” is not displayed after 5 minutes,
retry from step 2).
if “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for
COND2"” is conducted, it is unnecessary to con-
duct step 8).

Procedure for COND2
8) While driving, release accelerator pedal completely

with “OD” OFF (A/T models only} from the above
condition [step 7] until “INCOMPLETE” at “CONDZ2”
on CONSULT screen has turned to “COMPLETED”.
(it will take approximately 4 seconds.}

EC-193
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TROUBLE DIAGNOSIS FOR DTC P0137

BRR 02 SENSOR Po137 ]

COMPLETED

SELF-DIAG RESULTS

SEF214V

E CONNECT i “
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SEFS83R|

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

If “TESTING” is not displayed after 5 minutes,
retry from step 2).

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

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
& minutes.)

If “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-196.

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.

=

2)

3)

4)

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

Set voltmeter probes between ECM terminals
62(sensor signal) and @)(engine ground).

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 voitage 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.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH}) in 3rd gear position (M/T), D position
with “OD” OFF (A/T).

The voltage should be below 0.43V at least once
during this procedure.

EC-194



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

. EC-RRO2-01 @
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TROUBLE DIAGNOSIS FOR DTC P0137

oxygen sensor
harress connector

%

Rear heated
oxygen sensor

AEC785

-
M ACTIVE TEST B D
SELF-LEARN 100%
CONTROL
S MONITOR ===
CMPS-RPM (REF) 812rpm
COOLAN TEMP/S a3°C
FR 02 SENSOR 0.81V
A/F ALPHA 102%
[y
I CLEAR |
AECH47

v

Air cleaner

~

SEF280V]

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

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

¥

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.
@ 2. Select “SELF-LEARNING
= CONT" in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC PO172
detected? Is it difficult to start
engine?

OR

Yes

. Turn ignition switch “OFF".

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

. Stop engine and reconnect
mass air flow sensor harness
cennector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode |I.

6. Erase the diagnostic test mode
Il (Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
il.

7. Run engine for at least 10 min-

utes at idle speed.

Is the 1st trip DTC 0114

detected? Is it difficult to start

engine?

-

=y

lNo
@

(Go to next page.)

EC-196

. Go to “TROUBLE DIAG-

NOSIS FOR DTC P0O1727,
EC-227.




TROUBLE DIAGNOSIS FOR DTC P0137

B J—
€ &

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

CHECK COMPONENT
(Rear heated oxygen senscr).
Refer io “COMPQONENT INSPECTION

on next page.

OK

h 4

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

Y

INSPECTION END

EC-197

I _ecmJolconnecTon] =2
52 | a =
CHECK INPUT SIGNAL CIRCUIT. NG .| Check the following.
1. Discennect rear heated oxygen sensor ® Hamess connectors
harness connector and ECM hamess &), @
] connector. ® Haress connectors
@ 2. Check harness continuity between ECM .
= SEF114S terminal @ and terminal @ ® Harness for open or
Continuity should exist. short between rear
3. Check hamess continuity between ECM heated oxygen sensor
terminal G2 (or terminal @) and and ECM
Fousy (c@a\ ground. If NG, repair open circuit or
T.S. E} ) Continuity should not exist. short to ground or short to
tf OK, check harness for short to power in harness or con-
@ ground and short to power. nectors.
OK
] ;
L. CHECK GROUND CIRCUIT. NG | Check the following.
L Check harness continuity between termi- ® Hamness connectors
) seFi115s] | nal (3) and engine ground. (®3), @3
Continuity should exist. ® Hamess connectors
If OK, check harness for short to ground @33, Ez)
and shont to power. ® Harness for open or
short between rear
OK heated oxygen sensor
and engine ground
If NG, repair open circuit or
short to ground or shert to
power in harness or con-
nectors,
v
NG

Replace rear heated oxy-
gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0137

W actveTesT B [

FUEL INJECTION 25%
=====x=== MONITQOR ========

CMPS<RPM(REF) 725rpm

FR O2 SENSOR 0.94V

AR 02 SENSOR 1.89V

FR 02 MNTR RICH

AR 02 MNTR RICH
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Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION

Rear heated oxygen sensor

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

perature.

2) Select “FUEL INJECTION” in “ACTIVE TEST”
maode, and select “RR 02 SENSOR” as the monitor
item with CONSULT.

3) Check “RR O2 SENSOR?” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.

“RR 02 SENSOR” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is -25%.

OR

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

2) Set voltmeter probes between ECM terminals 62
(sensor signal} and (engine ground).

3) 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 voliage 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 voli-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position (M/T), D position with “OD” OFF (A/T).
The voltage should be below 0.43V at least once.

-
Cﬁgli -

J

+00"686

x0.01V  +04"20
192 256

128
1

; 23710-5£510
64
]

DATE: 04,18 1995

SYST: ENGINE
Pi#

- — e e i

The voltage should be above
H 0.48V at least cne time.

‘\

1

The voltage should be below
Mt | 0.43V at least one time.

RR 02 SENSCR

10:00

SEF431RA
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TROUBLE DIAGNOSIS FOR DTC P0138
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SEF327R

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air 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
voitage from approximately 1V in richer conditions to OV in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

RR O2 SENSOR

RR O2 MNTR

® Engine: After warming up

Revving engine from idle to 3,000 0- 0.3V <> Approx. 0.6 - 1.0V

rpm

LEAN «» RICH

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC vohtage)

NO.

lEngine is running.|
Rear heated oxygen sen- .
52 w sor After warming up to normal operating tempera- | O - Approximately 1.6Y
ture and revving engine from idle to 2,000 rpm

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 maxi-
mum voltage of the sensor is sufficiently high during various
driving conditions such as fuel-cut.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause)
P0138 ® The maximum voltage from the sensor does not reach the ® Harness or connectors
0510 specified voltage. (The sensor circuit is open or shorted.)

® Rear heated oxygen sensor
® Fuel pressure

® Injectors

® Intake air leaks

EC-199
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TROUBLE DIAGNOSIS FOR DTC P0138

B RR 02 SENSOR Po13sl [
COND1: OUT OF COND
COND2: INCOMPLETE
CONDB: INCOMPLETE

zzzozzzzzz MONITOR zzzzzzz==:
CMPS-RPM(REF) 912rpm
THRTL POS SEN .51V
B/FUEL SCHDL 1.0ms

SEF282U

B RR C2 SENSOR Po13si []
NI H TESTING
COND2: INCOMPLETE
COND3: INCOMPLETE

---------- MONITOR

CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6ms

SEF283U

W RR 02 SENSOR PO138H []
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

MONITOR

CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6ms

SEF284U

B RR 02 SENSOR Po138l [
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

—————————— MONITOR

CMPS-RPM(REF) 1050rpm
THRTL POS SEN 051V
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:
¢ Never stop engine during this procedure. If the engine
is stopped, retry this procedure from step 2).
e Always perform at a temperature above -10°C (14°F).
@ Procedure for COND1
= 1) Start engine and warm it up to normal operating tem-

perature.

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

3) Turn ignition switch “ON” and seiect “RR 02 SEN-
SOR P0138” of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.

If “COMPLETED" appears on CONSULT screen, go
to step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the foliowing 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 30 seconds.)

CMPS‘RPM (REF): 1,400 - 3,400 rpm
Vehicle speed: 78 - 100 km/h (49 - 62 MPH)
B/FUEL SCHDL: 1 - 4 ms (A/T)
0.5 - 4 ms (M/T)
Selector lever: Suitable position
NOTE:

o 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 (A/T models only) from the above
condition [step 7] until “INCOMPLETE” at *COND2”"
on CONSULT screen is turned to “COMPLETED”. (it
will take approximately 4 seconds.)

EC-200



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

Monitoring) (Rear HO2S) (Cont’d)

M RR 02 SENSOR Po13sll [] NOTE:
o If “TESTING” is not displayed after 5 minutes, g
COMPLETED retry from step 2).

e If “COMPLETED” already appears at “COND3”
on CONSULT screen before “Procedure for [ja
COND3"” is conducted, it is unnecessary to con-
duct step 9).
Procedure for COND3 E
SELF-DIAG RESULTS 9) Stop vehicle and let it idie until “INCOMPLETE” of
SEFZ1SY, “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 pg
“SELF-DIAG RESULTS”.
H “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE", EC-203. CL

OR

Tl & A & OVERALL FUNCTION CHECK
___,e Use this procedure to check the overall function of the rear AT

[ Ecm lo[connFcTor]| cch\H heated oxygen sensor circuit. During this check, a 1st trip DTC
52 4 might not be confirmed.
2/“ @ 1) Start engine and warm it up to normal operating tem- F&
2.5 perature.
B 2) Set voltmeter probes between ECM terminals &2 ‘
(sensor signal) and @3 (engine ground). IR
® 3) Check the voltage when revving engine up to 4,000
SEF9E8R rpm under no load at least 10 times.

(Depress and release accelerator pedal as soon as Bl

possible.)
The voltage should be above 0.48V at least once

during this procedure. ST
If the voltage can be confirmed in step 3, step 4
is not necessary. RS

4) Keep venhicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80 BT
km/h (50 MPH) in 3rd gear position (M/T), D position =
with “OD” OFF (A/T).

The voltage should be above 0.48V at least once wa
during this procedure. "

EC-201
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

ON or START

IGNITION SWITCH

|
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(8)

Refer o "EL-POWER".
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m : Detectable line for DTC
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TROUBLE DIAGNOSIS FOR DTC P0138

e

—

Intake manifold collecter
f e =5
PN

MW ACTIVE TEST H D
SELF-LEARN 100%
CONTROL
===MONITOR ===
CMPS-RPM {REF}  812rpm
COOLAN TEMP/S 93°C
FR 02 SENSOR .91V
AF ALPHA @» 102%

l CLEAR 1

AECSE47

SEF280V,

Rear Heated Oxygen Sensor {Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

hd

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

v

CLEAR THE SELF-LEARNING DATA

1. Start engine and warm it up to normal
operating temperature.

@ 2. Select “SELF-LEARNING

CONT” in “ACTIVE TEST"
made with CONSULT.

3. Clear the seli-learning conirol
coefficient by touching
“"CLEAR".

4, Run engine for al least 10 min-
ules at idle speed.

Is the 1st trip DTC P71
detected? Is it difficult to start
engine?

Yes

OR

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idie speed.

4. Stop engine and reconnect
mass air flow sensor hamess
connector.

. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode Il.

6. Erase the diagnostic test mode
Il {Self-diagnostic results)
memory. Make sure diagnostic
troubie code No. 0505 is dis-
played in Diagnostic Test Mode
1.

7. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC 0115
detected? |s it difficult to start

LN

i

engine?
¢ No

{Go to next page.)

EC-203

Go to “TROUBLE DIAG-
NQOSIS FOR DTC PO171”,
EC-221.




TROUBLE DIAGNOSIS FOR DTC P0138

_Ecv_ [0} CONNECTOR”

. DISCONKECT ' . CISCOMMECT

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

(Rear heated oxygen sensor).
Refer to “COMPONENT INSPECTION”
on next page,

Y

OK

Y

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT", EC-1086.

h 4

INSPECTION END

EC-204

52 E]
CHECK INPUT SIGNAL CIRCUIT. NG .| Check the following.
1. Disconnect rear heated oxygen sensor "| ® Harness connectors
harness connector and ECM harness @), @1
1 connector. ® Harness connectors
@ 2. Check harness continuity between ECM .
= SEF1145 terminal @ and terminal If NG, repair open circuit or
Continuity should exist. short to ground or shart to
3. Check harness continuity between ECM power in harness or con-
terminal @ or terminal @) and nectors.
DISCONNECT “ ground
Continuity should not exist.
if OK, check harness for short to
@ ground and short fo power.
OK
@ '
L. | ' CHECK GROUND CIRCUIT. NG | Check the following.
L Check harness continuity between termi- ® Hamess connectors
i seF11ss| | nal (3) and engine ground. @), @i
Continuity should exist. ® Harness connectors
If OK, check harness for short to ground @3, 2D
and short to power. ® Harness for open or
short between rear
OK heated oxygen sensor
and engine ground
If NG, repair apen circuil or
short to ground or short to
power in harness oOf ¢con-
nectors.
Y
CHECK COMPONENT NG Replace rear heated oxy-

gen sensar.




TROUBLE DIAGNOSIS FOR DTC P0138

M actvetesT B [
FUEL INJECTION 250,

=== =z MONITOR ========Z|
CMPS-RPM{REF) 725rpm
FR 02 SENSCR 0.94V
AR 02 SENSCR 1.88V
FR O2 MNTR RICH
RR 02 MNTR RICH

[Qu| INVI [ OWN ][Qd]

A=

SEF102P
CONNECT
A€

[ ECM _ |O|CONNEGTOR]
52 43

BT, 4
\\\ !II

® of

SEF1G3P

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

®

perature.
2) Select

“FUEL INJECTION” in

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

“ACTIVE TEST”

mode, and select “RR 02 SENSOR” as the monitor

item with CONSULT.

3) Check “RR 02 SENSOR?” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR"” should be below 0.43V at least
once when the “FUEL INJECTION” is —25%.

OR

® 7

perature.

Start engine and warm it up to normal operating tem-

2) Set voltmeter probes between ECM terminals &2
(sensor signal} and (engine ground).

3) 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.

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 (M/T}, D position with “OD” OFF (A/T).
The voltage should be below 0.43V at least once.

+00"66
132 256
]

i

x0.01V  +04"20

1 23710-5E510
128
]

SYST: ENGINE
DATE: 04,18 1995
RR 02 SENSOR
6

PiE
10:00

The voiltage should be above
0.48V at least one time.

The voltage should be beiow
0.43V at least one time.

SEF431RA |

EC-205

&l
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=z
b=

[5:4



TROUBLE DIAGNOSIS FOR DTC P0139

Heater pad Holder

N =

- N

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen leve! in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlied to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 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

RR 02 MNTR

® Engine: After warming up

Revving engine from idle to 3,000 0 - 0.3V & Approx. 0.6 - 1.0V

rem

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
Mllll\éAL COLOR ITEM CONDITION (DC voltage)
IEngine is running.|
Rear heated oxygen sen- .
52 w sor After warming up to normal operaling tempera- | O - APproximately 1.0V
ture and revving engire from idle to 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen-

1v 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 various driving conditions such as fuel-cut.

ov

SEF302U
Diagnostic Trouble oo Check Iltems
Code No. Malfunetion is detected when ... (Possible Cause)
P0139 ® |t takes more than the specified time for the sensor to ® Harness or connectors
0707 respond between rich and lean. {The sensor circuit is open or shoried.)

® Hear heated oxygen sensor
® Fyel pressure

® Injeciors

® |ntake air leaks

EC-206



TROUBLE DIAGNOSIS FOR DTC P0139

M RR 02 SENSOR Po139l [_]
GOND1: OUT OF GOND
COND2: INCOMPLETE
COND3: INCOMPLETE

======z==z MONITOR ==z========
CMPS-RPM(REF) 912rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF288U

M RR 02 SENSOR Po139l [ ]
COND1: IIE0TE
COND2: INCOMPLETE
COND3: INCOMPLETE

======we==- MONITOR ====z====-
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6ms

SEFREgU

M RR 02 SENSOR Po13ell [}
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INGOMPLETE

======z=z7x MONITOR z=z=z======
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.84v
B/FUEL SCHDL 3.6ms

SEF290U

B RR 02 SENSOR o139l [
COND1: COMPLETED
COND2: GOMPLETED
COND3: INGOMPLETE

======z=== MONITOR ===zzzzzz=:
CMPS-RPM({REF) 1050rpm
THRTL POS SEN 051V
B/FUEL SCHDL 1.0ms

SEF291U

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when
all tests “COND1”’, “COND2” and “COND3"” are com-
pleted.

o If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE" has been 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 procedure. If the engine
is stopped, retry this procedure from step 2).

e Always perform at a temperature above —10°C (14°F).

O Procedure for COND1
1) Start engine and warm it up to normal operating tem-
perature.

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

3) Turn ignition switch “ON” and select “RR O2 SEN-
SOR P0139” of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds.

6} Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.

If “COMPLETED” appears on CONSULT screen, go
to step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to 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
appreximately 30 seconds.)

CMPS-RPM (REF): 1,400 - 3,400 rpm
Vehicle speed: 78 - 100 km/h (49 - 62 MPH)
B/FUEL SCHDL: 1 - 4 ms (A/T)

0.5 - 4 ms {M/T)
Selector lever: Suitable position

NOTE:

e If “TESTING” is not displayed after 5 minutes,
retry from step 2).

e |f “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 8).

Procedure for COND2

8) While driving, release accelerator pedal completely
with “OD” OFF (A/T models only) from the above
condition [step 7] until “INCOMPLETE” at “COND2”
on CONSULT screen has turned to “COMPLETED”.
(It will take approximately 4 seconds.)

[T T}

EC-207
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TROUBLE DIAGNOSIS FOR DTC P0139

B RR 02 SENSOR Po139l []

COMPLETED

SELF-DIAG RESULTS

SEF216V

ECM__ |0| CONNECTOR]]

52 43

—1® &

A& 16

B\

o

viry, 4

RO
. S

3

&

SEF98BR|

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

NOTE:

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

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:

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

from step 2).

10)Make sure that “OK” is displayed aifter touching
“SELF-DIAG RESULTS”.

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-210.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.

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

2) Set voltmeter probes between ECM terminals
62 {sensor signal) and @3{engine ground}.

3) Check the voltage when racing up to 4,000 rpm
under no load at least 10 times.
(Depress and release accelerator pedal as soon as
possible.)
The voltage should change at more than 0.06V fer
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 3rd gear position (M/T), D position
with “OD” OFF (A/T).

The voltage should change at more than 0.06V for
1 second during this procedure.

EC-208



TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

. EC-RRO2-01 @

IGNITION SWITCH
ON or START
1
EE(S)EK Refer to “EL-POWER", [
10A .
mmam : Dsteclable ne for DTG
— Non-detectable line for DTC -
IJITIQ_I i 0
BR/Y
I c
BR/Y
=]
REAR HEATED
OXYGEN SENSOR
GD
1A R
==
R/Y W B FE
TR
1
1
(Gl :. — I — EL
R/Y w B
(B3)
C---C-- - o &
{Liad] @D 3T
R/Y w B
Nl I . e ] e——
I
IL_,_ _.| ﬁ AT
R/Y ‘-W' B I_Gly_| |_GIY_|
s [6] [] =
-G -0 -T2 JoNT 4
3 ? - F27 CONNECTOR-1

TN
°-0
I 1
EEE—
aC
m.E
]
pE

B
g]]-s

8T
D?HR  0O2SR  GND-E |ECM ' 1 ]
(ECCS u :
CONTROL B B BS
MODULE) A A
(D) EDENGE
ENl)
Refer to last page (Foldout page).
T fa [l 4]5]6]7 |1 2] 3]# 5]6]7]8]Gvas (F23)
&g oltifia]afrafisfis] w g [soli[12[i3[14[1]1a]i7]18p9[20] w A
popal b (B  ATNED
solzapapofoefidiz ~w 7 &Y EL
] 1
101]102] 103 2 230 22 ) I Yo
24]2s]26]27128] [42
107| 108|168 =
113114115

AEG44TA
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear heated
axygen sensor
harness connector

Rear heated

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

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

A 4

INSPECTION END

EC-210

wen s5ensor SCrews.
AEC785
e — 4
N\ CHECK INPUT SIGNAL CIRCUIT. NG .| Check the following.
Intake ﬂ"_‘fﬁﬁ:o”emr 1. Disconnact rear heated oxygen sensor | ® Harness connectors
j *Engine ground RH harness connector and ECM har- . @
ness connector. ® Harness connectors
2. Check harness continuity between ECM @3d. E29
terminal and terminal @ ® Harness for open or
Continuity should exist. short between rear
3. Check harness continuity between ECM heated oxygen sensor
terminal @ {or terminal @) and and ECM
ground. If NG, repair open circuit or
Continuity should not exist. short to ground or short to
SEF278Y If OK, check harness for short 1o power in harness or con-
ground and shott to power. nectors.
DISCONNECT I';i DISCONNECT
€0 A€ | [
|L_Ecm__Jo[connecTor]| C;EQ NG
B2 L CHECK GROUND CIRCUIT. .| Check the following.
Check harness continuity between termi- "| ® Harmess connectors
nal (3) and engine ground. @), @y
Continuity should exist. ® Harness connectors
If OK, check harness for shert to ground @ @
@ 1 and short to power. ® Harness for open or
1 short between rear
- = SEF114S OK heated oxygen sensor
and engine ground
|E] If NG, repair open circuit or
—— short to ground or short to
E@ @ﬂ power in harness or con-
T.8. nectors.
:
3la/ CHECK COMPONENT NG_ Replace rear heated oxy-
(Rear heated oxygen sensor). g gen sensor.
Refer to “COMPONENT INSPECTION”
@ ﬂ on next page.
le ol L 0K
) SEF1158 v




TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HO2S) (Cont’'d)

W sorveTesT M L COMPONENT INSPECTION
FUEL INJECTION 25% @ﬂ
Rear heated oxygen sensor
mz====2= MONITOR ======== 1) Start engine and warm it up to normal operating tem-

NS gm peratur, s

RR 02 SENSOR 1.89v 2) Select “"FUEL INJECTION” in “ACTIVE TEST”

R QMR Rl mode, and select “RR 02 SENSOR” as the monitor
o item with CONSULT. El
[Qu] P DWN ][Qd] 3) Check “RR 02 SENSOR” at idle speed when adjust-

SEF102P ing “FUEL INJECTION" to +25%.

“RR 02 SENSOR’ should be above 0.48V at least 1

once when the “FUEL INJECTION” is +25%.

,%e “RR 02 SENSOR” should be below 0.43V at least

once when the “FUEL INJECTION" is —25%.

[ Eowloowesion] OR

52 43 i ¢ @ 1) Start engine and warm it up to normal operating tem-
S S perature. &
= L: 2) Set voltmeter probes between ECM terminals 6
y ’ (sensor signal) and @) (engine ground).
i) CfﬁH 3) Check the voltage when racing up to 4,000 ipm &L
b ¢ under no load at least 10 times.
SEFT03P (Depress and release accelerator pedal as soon as
possible.) Y
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is AT
not necessary. =
4) Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10 FA,
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position (M/T), D position with “OD” OFF (A/T). A
The voltage should be below 0.43V at least once.
o BE
BE @7
53 o1
e oz
w & Eﬁ) - R RS
% w O 2 The voltage should be above
z g E,J z 3 :' “‘ } 0.48Y at least one time.
5 i - g o N Y } The voltage should be below Bl
> z % - g N } st s e | 043V at least one time.
o - ry SEF431RA _
i
EL
DX

EC-211



TROUBLE DIAGNOSIS FOR DTC P0140

Heater pad

/Holder

¥ LT
T

A

I

Zirconia tube

SEF327R,

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S)

COMPONENT DESCRIPTION

The rear heaied oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR
® Engine: After warming up

RR O2 MNTR

Revving engine from idle to 3,000 |2 - 83V & Approx. 0.6 - 1.0V

rpm

LEAN < RICH

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

TER-
WIRE DATA
MINAL | o ITEM CONDITION {DC voltage)
NO.
|Engine is running.
Rear heated oxygen sen- .
2 W sor After warming up to normal operating tempera- | 0 - Approximately 1.0V
ture and revving engine from idle tc 2,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen-
v - T—— sor. The oxygen storage capacity before the three way catalyst
"""""""" causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensot, ECM monitors whether or not the
v voltage is too high during various driving conditions such as
/\/\/ fuel-cut.
ov
SEF305U

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0140
0512

® An excessively high voltage from the sensor is sent to ECM.

® Harmess ar connectors
(The sensor circuit is open or sharted.)
® Rear heated oxygen sensor

EC-212



TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voitage)

(Rear HO2S) (Cont’d)

% MONITOR % NoFalL [ DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS«RPM(REF) 2040rpm PROCEDURE &)
COOLAN TEMP/S B82°C

VHCL SPEED SE 76km/n NOTE:

B/FUEL SCHDL 2.5ms Iif “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. Bl
1) Turn ignition switch “ON” and select “DATA MONI- ="
L RECORD !semeu TOR” mode with CONSULT.
2) Meet the following conditions once. LE
CMPS-RPM (REF): 1,400 - 3,400 rpm
E h . VHCL SPEED SE: 78 - 100 km/h (49 - 62 MPH)
B/FUEL SCHDL: 1 - 4 ms (A/T)
[ ecm |O| CONNECTORI| o fé)\ y 0.5 - 4 ms (M)
) 43 , COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
gpttiegd Selector lever: Suitable position FE
5 /I_s 3) Stop vehicle with engine running.
o® s CHR
OVERALL FUNCTION CHECK oL

Use this procedure to check the overali function of the rear
SEFS8ER]  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. o
2) Set voltmeter probes between ECM terminals Al
63 (sensor signal) and @3)(engine ground).
3) Check the voltage after racing up to 4,000 rpm under EA
no load at least 10 times. '
(Depress and reiease accelerator pedal as soon as

possible.} BA
The voltage should be below 2V during this pro-
cedure.
ST
BT
&
ElL
o3

EC-213



TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

IGNITION SWITCH
ON or START

. EC-RRO2-01

FUSE  |Refer lo “"EL-POWER".
10A %‘;QCK
 : Detectable line for DTG

—  Non-delectable line for DTC

REAR HEATED
OXYGEN SENSOR

w B
N O . O [ o
(n i [R et
R/Y W B
IL—-" .— ————
1 1
L"__ M — —— I I
R/Y W ¢ B o Gy
sl 7
GI--Tgh-- L 3-- T - o
CONNECTOR-1
RY w B
N dl [3] 12
I 1 ! i
L — B
o
i
R/Y w B
ol M1 IReell
O2HR  O2SR  GND-E |ECM @ @
(ECCS E E
CONTROL
MODULE) JT. JT_
Fig
Refer to last page (Foldout page).
]2 ]s{cT]4]5]6]7 |(mis 1]2]3]4 (e 516]7]8]| (w33 F23
819 fo[11hiefis]iahishe] w glioltife]ia4sel7heEEe] w

I} 217} i) [ ] 1

soj7opapeficelicheg w

101{102)103( 1104105106
107|108109] [110]111]112
113[114)115] [116{117{118

AEC447A
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear heated
oxygen sensor

harness connector
Grommet

gy

Rear heated
oxygen sensor
&___

AECTBS
~——
fntake manifold collector

\\;\

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

1. Tum Ignition switch “OFF",
2. Loosen and retighten engine ground
sSCrews.

€& A€

lo connecTor]|
52

[ eEcm

SEF114S
Bl
&
al4/
@_q
b SEF1155]

4
CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1. Disconnect rear heated oxygen sensor | ® Hamess connectors
RH harness connactor and ECM har- @D, @3
ness connector. ® Harness connectors
2. Check harness continuity between ECM @33, 2D
terminal and terminal @ If NG, repair open circuit or
Continuity should exist. short to ground or short to
3. Check hamess continuity between ECM power in harness or con-
terminal 62) (or terminal (2)) and nectors.
ground.
Continuity should not exist.
If OK, check harness for short to
ground and short to power.
OK
B ¥
CHECK GROUND GIRCUIT, NG | Check the following.
Check hamess continuity between termi- ® Harness connectors
nal (3) and engine ground. ONE]
Continuity should exist. ® Hamess connectors
If QK, check harness for short to ground @ @
and short to power. ® Harness for open or
short between rear
OK heated oxygen sensor
and engine ground
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
k.
NG

CHECK COMPONENT
{Rear heated oxygen sensor).
1. Turn ignition switch “OFF”.
2. Disconnect sensor harness connector
and check for water.
Water should not exist.
i OK, go to step 3.
3. Check rear heated oxygen sensor.
Refer to “COMPONENT INSPECTION” on
next page.

Y

OK
h 4

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

h 4

INSPECTION END

EC-215

Repair or replace harness
and/or connectors or
replace rear heated oxy-
gen sensor.

Gl

T
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TROUBLE DIAGNOSIS FOR DTC P0140

BacmvetesT B [
FUEL INJECTION

FR 02 MNTR
RR 02 MNTR

MONITCR
CMPS-RPM{REF)

FR 02 SENSOR

RAR 02 SENSOR

25%

725rpm
0.94V
1.89v
RICH
RICH

[Qu| I [ DWN ][Qd]

SEF102P

[__EcM__[o[comnEcTor]|

52

0 &

43

=

2.8y,

2

SEF103P

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor
1) Start engine and warm it up to normal operating tem-

2)

3)

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 +25%.
“RR 02 SENSOR” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RA 02 SENSOR’” should be below 0.43V at least
once when the “FUEL INJECTION" is —-25%.

OR

1)
2)

3)

4)

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

Set voltmeter probes between ECM terminals 62
(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 volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position (M/T}, D position with “OD” OFF (A/T).
The voltage should be below 0.43V at [east once.

SYST: ENGINE

DATE: 04,18 1895

P/

: 23710-5E510

+00"66
xC.01V  +04"'20

RR G2 SENSOR

10:00

1?2 256

128

G4

1
1
1
1
b

}

The voltage should be above
0.48V at least one time.

The voltage should be below
0.43V at least one time.

SEF431RA

EC-216



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION ol
Rear
- i heated oxy-
Engine speed - y
Camshaft position sensor » ECM * gen sensor MA
heater
The ECM performs ON/OFF control of the rear ~ OPERATION Ell
heated oxygen sensor heater corresponding to Fear heated
the endine speed. , . ear heated oxygen sensor
d P Engine condition heater e
Engine stopped OFF
Engine is running. ON
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
™ . i
Specification data are reference values. &
MONITOR ITEM CONDITION SPECIFICATION
® Engine speed: Idle ON Gl
RR 02 HEATER
® [gnition switch ON (Engine stopped) OFF
AT
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground). pu
bl
TER-
WIRE DATA
MIN
NOAL COLOR ITEM CONDITION (DC voktage) |
: FA
|Engine is running.| Approximately 0.7V
1o RAW Rear heated oxygen sen-
sor heater = TSR BATTERY VOLTAGE B4,
|Ign|tlon switch “ON (11 - 14V)
ON BOARD DIAGNOSIS LOGIC BR
Diagnostic Trouble Malfunction is detected when .... Check ftems
Code No. {Possible Cause) il
PO141 ® The current amperage in the rear heated oxygen ® Harness or connectors
0902 sensor heater circuit is oul of the normal range. (The rear heated oxygen sensor heater circuit is
(An improper voltage drop signal is sent to ECM open or shorted.) =i
through the rear heated oxygen sensor heater.) ® Rear heated oxygen sensor heater
BT
&
EL

EC-217



TROUBLE DIAGNOSIS FOR DTC P0141

3T MONITCR Y7 NO FAIL D

CMPSRPM(REF)  700rpm

[

RECORD

SEFT190P

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.

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 idie

speed.

OR
@ 1) Start engine and run it for at least 5 seconds at idle
= speed.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3} Start engine and run it for at least 5 seconds at idle
speed.
4) Select “MODE 3” with GST.
OR
@@ 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 CONFIR-
MATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode Il) because GST cannot display MODE 7 (1st trip DTC)
concerning this diagnosis. Therefore, using CONSULT or
ECM (Diagnostic Test Mode li) is recommended.

EC-218



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

IGNITICN SWITCH
ON or START

|
FUSE |Refer to “EL-POWER”.
104 |BLOCK

B
18

[E]
[y

BR/Y

BR/Y

il

REAR HEATED
OXYGEN SENSOR

EC-RRO2/H-01

IR : Detectable line for DTC
e ;. Non-detectabie line for DTC

L=}

4l <>
E L EGOEEE R

=]
(=]
—
Y

N R
R/Y W B
ol et
4 E
i t
I L= ._I_
RAY W B
[EY g R K g (K ey
RY w B
I,_"__ _.l— —
| ]
L“___ - o | ——
1 =re=l ar 2
el [7]
G- d--E -0 ot
- CONNECTOR-1
R/Y ) :Al.f: B =
i i = L]
L L
1. @ B
o
|‘._| [l |‘J“|I |
Y w B
[ifell _I[s2]l Ifioe]
O2HR 02SR  GND-E |ECM *o—o
(ECCS é I;
CONTROL
MODULE) 4 4
G2 GEs
Refer to last page (Foldout page).
2 1]2]3 5[6]7]8

42143
43150
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear heated

oXygen sensor
harness connector

AN

Rear heated
oxygen sensar

Grommet

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Q_

!

\_‘\
AEC785
& DISGOKNECT
A€
B .
|
® O .*ﬁ
SEF2208
. DISCONNECY “ DISCONKECT
[ ]
[ Ecm IOICONNECTDR” %
110
AEG159A

DISCONMECT

kie
TS.

EISCONNECT

ks
TS.

DISCONNECT

-

3

(F

(

)
o)

G

SEF1165

CHECK POWER SUPPLY. NG., Check the following.

1. Turn ignition switch “OFF". ess onnectors

2. Disconnect rear heated oxygen sensor ’@
harness connector. In onnectors

3. Turn ignition switch “ON". ?

4. Check voltage between terminal @ arness Jor open or
and ground. short between rear
Voltage: Battery voltage heated oxygen sensor

and fuse
OK If NG, repair harness or
connectors.
E] Y NG

CHECK GROUND CIRCUIT. > Check the following.

1. Turn ignition switch “OFF”, ess onnectors

2. Disconnect ECM harness connector. #

3. Check harness continuity between ter- s connectors
minal and ECM terminal @5
Continuity should exist. drness Tor open or
if OK, check hamess for short to short between rear
ground and short to power. heaied oxygen sensor

heater and ground
OK If NG, repair open circuit or
short to ground or short to
power in hamess or con-
nectors.
h 4
NG

CHECK COMPONENT

(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”
below.

v OK

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

v

INSPECTION END

COMPONENT INSPECTION

¥

Replace rear heated oxy-
gen sensor.

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals (1) and (@.
Resistance: 2.3 - 4.3(2 at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@ad DB @ No
@and D@ @

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-220




TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

ON BOARD DIAGNOSIS LOGIC al
G

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to

the theoretical mixture ratio based on the mixture ratic 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 lights up the MIL (2 trip detec- [y
tion logic).

Density of oxygen in exhaust gas
Front heated oxygen sensors (Mixture ratio feedback signal) > ECM * Injectors L
Diagnostic Trouble N Check ltems
Code No. Maltunction is detected when ... (Possible Gause)
PO171 ® Fuel injection system does not operate properly. ® |ntake air leaks
0115 ® The amount of mixture ralio compensation is too large. (The | ® Front heated oxygen sensor LS
mixture ratio is too lean.) ® Injectors ‘
® Cxhaust gas leaks
@ Incorrect fuel pressure e
® |ack of fusl .
® Mass air flow sensor
T
54}
DIAGNOSTIC TROUBLE CODE CONFIRMATION
W ACTIVETEST H D PROCEDURE
S NOTE o
— === MONITOR = == = if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
CMPS-RPM (REF) orpm E_)URE”.has“been,previougly conducted, always turn igni- -
COOLAN TEMP/S  93°C tion switch “OFF”" and wait at least 5 seconds before con- %
FRO2 SENSOR  0.00V ducting the next test.
A/F ALPHA . 100% . . .
m @ 1) Start engine and warm it up to normal operating tem- BT
CLEAR i perature. =
2) Turn ignition switch “OFF” and wait at least 5 sec-
AECE54 onds. .
3) Tumn ignition switch “ON” and select “SELF-LEARN
% MONITOR % NO FALL [] CONTROL” in “"ACTIVE TEST” mode with CON-
\ SULT. =L
CMPSREMRER) 7o0rm 4) Clear the seif-learning control coefficient by touching =
“CLEAR".
5) Select “DATA MONITOR” mode with CONSULT. oY
6) Start engine again and fet 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

EC-221



TROUBLE DIAGNOSIS FOR DTC P0171

4

AR,

Mass air flaw sensor

SEFZ80V|

Fuel Injection System Function (Lean side)
(Cont’d)

7)

8)

If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-225. If engine does not start, visually check for
exhaust and intake air leak.

OR

S/

9)

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

Turn ignition switch “OFF" and wait at least 5 sec-
onds.

Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 7” with GST. Make sure 1st trip DTC
P0100 is detected.

Select “MODE 4” with GST and erase the 1st trip
DTC P0100.

Start engine again and run it for at least 10 minutes
at idie speed.

Select “MODE 7”7 with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction
exists.

If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.

10) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-225. If engine does not start, visually check for

exhaust and intake air leak.
OR

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

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

Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diag-
nostic Test Mode Il to Diagnostic Test Mode I.
Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0115 should be detected at this
stage, if a maifunction exists.

EC-222



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 fue! injec-
tion system also has a malfunction. @[
11) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-225. If engine does not start, visually check for s
exhaust and intake air leak.

FE
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)
EC-FUEL-01
mmmm : Detectable fing for DTC
— : Non-detectable line for DTC
IGNITION SWITCH
ON or START
) FUSE
BLOCK
10A Joa |(B) |Refer to “EL-POWER".
%
|
e Ee
BR BR/Y
| J
| [
BR/Y
B/R
l_l_l.mgz) =
EN FRONT HEATED
OXYGEN
B/R SENSOR
]

£
=

JOINT
CONNECTOR-1

1
.
!
i

‘+
3e-
3

A
\ s

f

i
1
§

| 1
W W w W | 1 ..
2] [l t2] ] | | fILH o
INJECTOR INJECTOR INJECTOR INJEGTOR ! !
g NO. 1 % NO. 2 % NO. 3 g NO. 4 o "‘. B
(L) | KM | SEH L
W/B YR G/B LB

R/ Y/8 G/B LB OR w
102 rf%ﬂ_l 104 ’_139_| FI+I5_| Iﬁl_]s_'
INJ# INJ#2 INJ#3 INJ#4 O2HL  O2SF Egmggfs ®
MODULF}) -
i 1
Fig
Refer to last page (Foldout page).
1121314 5161718 (33 112 1] 3 1 (=4
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK MASS AIR FLOW SENSOR.
Gheck “MASS AIR FLOW” in
“DATA MONITOR" mode with
CONSULT.
2.5 - 5.0 g-m/sec: at idling
7.1 - 12,5 gm/sec: at 2,500 rpm
OR

¥

Check "MASS AIR FLOW” in
MODE 1 with GST.

2.5 - 5.0 g-m/sec: at idling

7.1 - 12.5 g-m/sec: at 2,500 rpm

OR
lm) Check voltage between ECM ter-
rminal and ground.

1.3 - 1.7V: at idling
1.8 - 2.4V: at 2,500 rpm

vOK

(Go to next page.)

EC-225

CHECK EXHAUST AIR LEAK. NG T Repair or replace.
Start engine and run it at idle. Listen for an "
exhaust air leak before three way catalyst.
¥ OK
serogop| | CHECK FOR INTAKE AIR LEAK. NG_ Repair or replace.
Start engine and run it at idle. Listen for an
intake air leak between the mass air flow
sensor and the intake manifold.
B l oK
CHECK FRONT HEATED OXYGEN SEN- NG‘ Repair open circuit or short
SOR. "| to ground or short to power
1. Tum ignition switch “OFF”. in harness or connectors.
2. Disconnect front heated oxygen sensor
- harmess connecter and ECM harness
T AL ‘ connector.
Front heated oxyben Mﬁ\ [ é 3. Check harness continuity between ECM
sensor harness connector - S AU terminal and terminal
P~ N B e S Continuity should exist.
SEF089P| | 4, Check harness continuity between ECM
terminal {or terminal (2)) and ground.
B D'S“’””E“ “'S“"”“E“ Continuity should not exist.
If OK, check harness for short to ground
and short to power.
3
il Ecwm lol CONNECTOR || (g2 ' EK
46
CHECK FUEL PRESSURE. NG [ Gheck the following.
@ 1. Release fuel prassure to zero. | ® Fuel pump and circuit
Refer to EC-34. Refer to EC-458.
r -J | 2. Install fuel pressure gauge and check @ Fuel pressure regulator
@ = fuel pressure, Refer to EC-34.
At idling: ® Fuel lines
When fuel pressure regulator valve Refer to “ENGINE MAIN-
SEFO73S vacuum hose is connected. TENANCE" in MA sec-
235 kPa tion.
(2.4 kg/em?, 34 psi) ® [Fuel filter for clogging
When fuel pressure regulfator valve Iif NG, repair or replace.
vacuum hose is disconnected.
294 kPa
(3.0 kgfem?, 43 psi)
v OK
NG

Check connectors for
rusted terminals or loose
connections in the mass air
fiow sensor circuit or engine
grounds.

Refer to EC-117.

A
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

3. Crank engine for about 3 seconds.
Make sure that fuef sprays out from
injectors.

Fuel should be sprayed evenly for each

cylinder.

OK

¥

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

.

INSPECTION END

EC-226

5 H
B ACTIVE TEST I D (Cont d)
*** POWER BALANCE "**
= — — MONITOR == = =
CMPS-RPM{REF} 737rpm NG
MAS AIR/FL SEN  0.98v CHECK FUNCTION OF INJECTORS. > Perform TROUBLE DIAG-
IACV-AAC/Y 41% 1. install all parts removed. NOSIS FOR NON-DE-
2. Star engine. TECTABLE ITEMS,
3. Perform “POWER BALANCE” in “Injectors”, EC-452.
I 2 li“ 4 ] “ACTIVE TEST” mode with Repair harmness or connec-
RESET
| ” | I “ l CONSULT. tors.
MEF354F 4. Make sure that each circuit pro-
duces a momentary engine
) speed drop.
Aa 1 ) OR — :
C “@( ! > 6, 3. Listen to each injector operating
T ' sound.
Cliok Clicking noise should be
Cs. - heard.
oK
: h 4
= Suitable tool Confirm that the engine is cooled down
/1 Click and there are no fire hazards near the
Cr. p vehicle.
MEC7038
) 4
E 1. Turn ignition switch “OFF”.
2. Remove injector with fuel tube assem-
by,
Refer to EC-34.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors
should remain connected.
D ¥
SEF595Q)) | 1. Disconnect all ignition coil harness con- NG| Replace injectors from
nectors. which fuel does not spray
2. Place pans or saucers under each out.
injector. Always replace QO-ring with

new one.




TROUBLE DIAGNOSIS FOR DTC P0172

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to

Fuel tnjection System Function (Rich side)

the theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen

sensor. The ECM calculates the necessary compensation to correct the offset between the actual and

the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.),

the ECM judges the condition as the fuel injection system malfunction and lights up the MIL (2 trip detec-

tion logic).
Density of oxygen in exhaust gas
Front heated oxygen sensors (Mixiure ratic feedback signal) » ECM ™ Injectors
Diagnestic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO172 ® Fuel injection system does not operate properly. ® ront heated oxygen sensor
0114 ¢ The amount of mixture ratio compensation is too large. (The | ® Injectors

mixture ratio is too rich.)

® Exhaust gas leaks
® |ncorrect fuel pressure
® Mass air flow sensor

W ACTIVETESTE  [7]

SELF-LEARN 100%

CONTROL
=== MONTOR ===

CMPS-RPM (REF) Orpm
GOOLAN TEMP/S 93°C
FR 02 SENSOR 0.00v

A/F ALPHA @_ 100%

CLEAR

|

AECS54

CMPS*RPM(REF)

¥ MCONITOR W NO FAIL

700Grpm

0

RECORD

SEF190P

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF”’ and wait at least 5 seconds before con-
ducting the next test.

1)
2)

3)
4)

5)
6)

7)

8)

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

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

Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in "ACTIVE TEST” mode with CON-
SULT.

Clear the seif-learning control coefficient by touching
“CLEAR”.

Select “DATA MONITOR” mode with CONSULT.
Start engine again and let it idle for at least 10 min-
utes.

The 1st trip DTC P0172 should be detected at this
stage, if a malfunction exists.

If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction.

Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-230. If engine does not start, remove ignition
plugs and check for fouling, etc.

OR

EC-227
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TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Rich side)

(Cont’d)
© @@ 1) Start engine and warm it up to normal operating tem-
= perature.
T e 2) Turn ignition switch “OFF” and wait at least 5 sec-

f N onds.

3) Disconnect mass air flow sensor harness connector.

AK 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.

SEF280v 5) Select “MODE 7” with GST. Make sure 1st trip DTC
P0O100 is detected.

6) Select “"MODE 4" with GST and erase the 1st trip
DTC P0100.

7) Start engine again and run it for at least 10 minutes
at idle speed.

8) Select “MODE 7” with GST. The 1st trip DTC P0172
should be detected at this stage, if a malfunction
exists.

9) If it is difficuit 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-230. If engine does not starn,
remove ignition plugs and check for fouling, etc.

‘ﬁ]" 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 hamess 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 Il (Seif-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 1l to Diagnostic Test Mode |.

8) Perform Diagnostic Test Mode I (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.

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 fio “DIAGNOSTIC
PROCEDURE”, EC-230. If engine does not start,
remove ignition plugs and check for fouling, etc.

EC-228



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(Cont’d)
EC-FUEL-01 (Gl
wmm : Detectable line for DTC A,
— : Non-detectable ling for DTC
IGNITICN SWITCH L
ON or START
FUSE A
d BLOCK LG
10A 104 | B Refer to "EL-POWER".
g
|
LK) @D 16X T
BR BR/Y _
_ | @ - [FE
[ =X
BR/Y
B/R
e @ =1 eL
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BT
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g NO. 1 NO. 2 NO. 3 NG. 4 P “*. B B
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF099P,

= ==
Front heated oxygen
sensor harness connector —

o A
SEFO89P

’E . DISCONNECT “ . DISCONNECT

C_IELJ

ECM —IOI CONNECTOR"

't )

-

SEF0738

Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness connector.

3. Check harness continuity between ECM
terminal . and terminai
Continuity should exist.

4. Check harmess continuity between ECM
terminal . or terminal @ and
ground,

Continuity should not exist.
If CK, check harmess for short to ground
and short to power.

,
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 way
catalyst.

OK
B v
NG

. | Repair open circuit or short

OK

4

"] to ground or short to power

in harness or connectors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-34.
2. Install fuel pressure gauge and check
fuel pressure.
At idfing:
When fuel pressure regulator valve
vacuum hose is connected.
Apprommately 235 kPa
(2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approx:mately 294 kPa
(3.0 kg/cm?, 43 psi)

NG

Check the following.

lOK

® Fuel pump and circuit
Refer to EC-458.

® Fuel pressure regulator
Refer tc EC-34.

If NG, repair or replacs.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
2.5 - 5.0 g-m/sec: at idling
7.1 - 12.5 g-m/sec: at 2,500 rpm
OR

NG

. | Check connectors for

gﬁ) Check “MASS AIR FLOW” in
&/ MODE 1 with GST.

2.5 - 5.0 g'-m/sec: at idling
7.1 - 12.5 gm/sec: at 2,500 rpm
OR

@ Check voltage between ECM ter-
- minal and ground.

1.3 - 1.7V: at idling

1.8 - 2.4V: at 2,500 rpm

v OK

(Go to next page.)

EC-230

"1 rusted terminals or loose

connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-117.




TROUBLE DIAGNOSIS FOR DTC P0172

I
B ACTIVETEST B D
*** POWER BALANCE ***
=== MONITOR = = =
CMPS«RPM(REF) 737rpm
MAS AIR/FLL SEN  0.98V
IACV-AACHY 4%
1 2 3 4
C .
MEF354F
™ B s 7
fy ¥ /.
\'}ﬁ _d :— =
At idle Clisk
c.
Ic;r
— Suitabte tool
71 Gliek
C/,-M_
MEC703B

Fuel Injection System Function (Rich side)

(Cont’d)

CHECK FUNCTION OF INJECTORS. NG> Perform TROUBLE DIAG-
1. Install all parts removed. NOSIS FOR NON-DE-
2. Start engine. TECTABLE ITEMS,

3. Perform “POWER BALANCE” in “Injectors”, EC-452.
“ACTIVE TEST” mode with Repair harness or connec-
CONSULT. tors.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.
OR
3. Listen to each injector operating
sound.
Clicking noise should be
heard.
OK
A
Remove injector assembly.
Refer to EC-34.
Keep fuel hose and all injectors connected
to injector gallery.
A 4
Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.
A4 )
1. Disconnect all injector harness connec- D”pi Replace the injectors from

tors.

2. Disconnect all ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

J Does not drip.
A

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

hd

INSPECTION END

which fuel is dripping.
Always replace O-ring with
new ane.

EC-231
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TROUBLE DIAGNOSIS FOR DTC P0180

Tank fuel temperature sensor

L/
Y

SEF463T

—= M
=]

Acceptable

Fesistance ki

L

SN R O M BomD

o o o O

20 0 20 40 60 80 100
(-4} {32) (68)(104}{140) (176){212)
Temgerature °C (°F)

SEFO12P

ON BOARD DIAGNOSIS LOGIC

Tank Fuel Temperature Sensor

COMPONENT DESCRIPTION

The tank fuel temperature sensor is used fo detect the fuel
temperature inside the fuel tank. The sensor modifies a voltage
signal from the ECM. The modified signal returns to the ECM as
the fuel temperature input. The sensor uses a thermistor which
is sensitive to the change in temperature. The eiectrical resis-
tance of the thermistor decreases as temperature increases.

<Reference data>

Fluid temperature Voltage*® Resistance
C(°F) v k(2
20 {68) 35 23-27
50 (122) 22 0.79 - 0.90

*: These data are reference values and are measured between ECM terminal
{Tank fuel temperature sensor) and ECM terminal {ECCS ground).

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
No. {Possible Causes}
P0180 ® An excessively high or low voltage is sent to ECM. ® Harness of connectors
0402 ® Rationally incorrect voltage is sent to ECM, compared {The sensor circuit is open or shorted.}
with the voltage signals from engine coolant tempera- | ® Tank fuel temperature sensor
ture sensor and intake air temperature sensor.

37 MONITOR Y¢ NO FAIL I___I

CMPSsRPM(REF) orpm:
COOLAN TEMP/S 76°C
INT/A TEMP/S 28°C

[ RECORD

SEF311U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

1) Turn ignition switch “ON".
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at ieast 10 seconds.
If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-235.
if the resuit is OK, go to foliowing step.
NOTE: if “COCLAN 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-232
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Tank Fuel Temperature Sensor (Cont’d)

F

1}

OR
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-235.
If the result is OK, go to following step.

3) Select “MODE 1” with GST and check for the engine
coolant temperature.

4) Cool engine down until the engine coolant tempera-
ture is less than 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.

8) Select “MODE 7”7 with GST.

OR
@5} 1) Tu;n ignition switch "ON” and wait at least 10 sec-
g 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-235.
If the result is OK, go to following step.

4) Cool engine down until the voltage between ECM
terminal &) (Engine coolant temperature sensor) 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.

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

7}y Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-233
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Tank Fuel Temperature Sensor (Cont’d)

FUEL TANK
GAUGE UNIT
{TANK FUEL
TEMPERATURE
[ ]| SENSOR)
5 D)
L&A B
mmmm : Detectable line for DTC
e - Nori-detectabie line for DTG
LGMA
Ko
LG/R
[
LG/Ft
LG/R
||63 || ’ I
TFOEL | ECM (ECCS
B B
CONTROL B a
MODULE) = A
B4
[ ]
11213] &> [4]51e](is 1]2]3]4 sTa[7][8|@4D 1 TN\B15
71879 [io[r1]12f13fi4]s]i6] w A 9 K R D R R R E S 314/ GY

101|102]1031 |104{105|106
107]108]108] 1110{111]112
13]114]115] [16]117]118] [15]

AECA469A
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Under rear
seat cushion

SEF482T)

@

|!
® o

SEF476T)

DISCONMECT

D 6

L)
1.

G

=)

SEF477T)

Hot water
7

. / RISCOMNECT

21
3

Tank fuel temperature
sensor connector

[@]

SEF379T]

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT

{Tank fuel temperature sensor).

Refer to “COMPONENT INSPECTION”
below.

Y

OK

Y

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

h 4

INSPECTION END

COMPONENT INSPECTION

Tank fuel temperature sensor
Check resistance by heating with hot water or heat gun as

shown in the figure.

L4
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. | ® Hamess connectors
2. Disconnect tank fuel temperature sen- ®@D. @13, E, @
sor harness connector. ® Harness for open or
3. Turn igniticn switch “"ON", short between ECM and
4. Check voltage between terminal @ tank fuel temperature
and ground with CONSULT or tester. sensor
Voltage: Approximately 5V If NG, repair harness or
OK connector.
B ¥
CHECK GROUND CIRCUIT. NG .| Repair open circuit or short
1. Turn ignition switch “OFF”. "| to ground or short lo power
2. Check harness continuity between ter- in harness or connectors.
minal @ and body ground.
Continuity should exist.
If OK, check harness for short {o
ground and short to power.
oK
¥
NG

Replace tank fuel tempera-
ture sensor.

Temperature °C (°F)

Resistance kf)

20 (68)

23-27

50 (122)

0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-235

T

&T

Fiy



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC

If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft posi-
tion sensor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Crankshaft position sensor (OBD) Engine speed ECM

h 4

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
indicator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the
misfire every 200 revolutions.
If the misfire frequency decreases to a level that wili not damage the three way catalyst, the MIL will
change from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will
cause three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs,
the malfunction indicator lamp will light up based on two trip detection logic. In this condition, ECM
monitors the misfire for every 1,000 revolutions of the engine.

Dlagg(;s(.jtg:l;ll'cr;)uble Malfunction is detected when ... (PS:;EL Itg;zze)
P0300 (0701) ® Multiple cylinders misfire. ® Improper spark plug
® [nsufficient compression
® Incorrect fuel pressure
PO301 (0608) ® No. 1 cylinder misfires. ® EGR valve
#® The injector circuit is open or shorted
PO302 (0607) ® No. 2 cylinder misfires. ® [njectors
® |ntake air leak
PO303 (0608) ® No. 3 cylinder misfires. ® The ignition secondary circuit is open or shorted
® [ ack of fuel
P0304 (0605) ® No. 4 cylinder misfires ¢ Drive plate/Flywheel
) ' #® Front heated oxygen sensor

EC-236



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

¥r MONITOR % NOFAIL D
CMP3+RPM(REF) 1500rpm

RECORD

SEF3300

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d) '
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE”’ has been previously conducted, always turn igni-
tion switch “OFF"’ and wait at least 5 seconds before con-

ducting the next test.

® "

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 ignition switch “OFF” and wait at least 5 sec-
onds.
4) Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
Note: Refer to the freeze frame data for the test
driving conditions.
OR
=) 1) Startengine and warm it up to normal operating tem-
= perature.
2) Tum ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine again and 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 77 with GST.
OR
voy 1) Start engine and warm it up to normal operating tem-
perature,
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
4) Turn ignition switch “OFF”, wait at least 5 seconds,
and then turn “ON”.
5) Perform “Diagnostic Test Mode |l (Self-diagnostic

results)” with ECM.

EC-237
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SECE47A

B]

BACTVETESTR [ ]

* % % POWER BALANCE % %
= = = MONHOR
CMPS.RPM (REF)
MAS AIR/FL SE
IACV-AACHY

825rpm
1.63V
26%

m

*

" [ENEN RN

|
TEST

|

START

SEF564N

.t Injector harness

other injectors

connector (for No. 2 cylinder)

Suitable tool

MEC7038

Ignition wire

Spark plug

SEF282G

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

4

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Lis-
ten for the sound of the intake air leak.

NG

¥

oK

¥

Discover air leak location
and repair.

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three way catalyst and muffler for
dents.

NG

OK

v

Repair or replace it.

CHECK EGR FUNCTION.

Perform DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE for EGR
Function.

Refer to EC-358.

NG

h 4

OK

E v

Repair EGR system.

PERFORM POWER BALANCE TEST.
1. Perform "POWER BALANCE”
in "ACTIVE TEST” mode.
2. Is there any cylinder which
does not produce a mementary
engine speed drop?

No

hd

OR
When disconnecting each injector
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
sound at idle?

No

Yes

E} h A

Check injector(s) and cir-
cuit(s). Refer to EC-452.

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

NG

Y

OK

(Go to next page.)

EC-238

CHECK COMPONENT

{Ignition wires}.

Refer to “COMPONENT
INSPECTION”, EC-240.

OK NG

v
Replace.

hd

Check ignition coil, power
transistor and their ¢ircuits.
Refer to EC-335.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEF1561
Sy
y_ «‘\ Preéhs\uie gauge
b7 =/
N A \
/o Fuel fi!ter \
O
SEF574N

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’'d)

CHECK SPARK PLUGS. NG.; Repair or replace spark
Remove the spark plugs and check for piug(s) with standard type
fouling, etc. one(s).
For spark plug type, refer
OK to “ENGINE MAINTE-
NANCE” in MA section.
v NG
CHECK COMPRESSION PRESSURE. »l Check pistons, piston
Refer to EM section. rings, valves, valve seats
® Check compression pressure. and cylinder head gaskets.
Standard:
kPa (kg/fecm?, psi)300 rpm
1,226 (12.5, 178)
Minimum:
kPa (kgfem?, psi)}/300 rpm
1,030 {10.5, 149)
Difference between each cylinder:
kPa {(kg/cm?, psi)/300 rpm
98 (1.0, 14)
OK
v NG
CHECK FUEL PRESSURE. »| Check the following.
1. Release fuel pressure to zero. Refer to ® Fuel pump and circuit
EC-34. Refer to EC-458.
2. Install fuel pressure gauge and check ® Fuel pressure regulator
fuel pressure. Refer to EC-34.
At idle: ® Fuel lines
Approx. 235 kPa Refer to "ENGINE
(2.4 kgfem?, 34 psi) MAINTENANCE” in MA
section.
OK ® Fuel filter for clogging
If NG, repair or replace.
= NG
CHECK IGNITION TIMING. »| Adjust ignition timing.
Perform “Basic Inspection”, EC-82.
l OK
NG
CHECK COMPONENT »| Replace front heated oxy-
(Front heated oxygen sensor). gen sensor.
Refer to “COMPONENT INSPECTION",
EC-168.
l OK
NG

CHECK MASS AIR FLOW SENSOR.

Check "“MASS AIR FLOW” in

“DATA MONITCR”™ mode with

CONSULT.

2.5 - 5.0 gm/sec: at idling

7.1 - 12.5 g-m/sec: at 2,500 rpm
OR

¥

r Check “MASS AIR FLOW” in

%/ MODE 1 with GST.

2.5 - 5.0 gm/sec: at idling

7.1 - 12.5 g-m/sec: at 2,500 rpm
OR

Tg*@ Check voltage between ECM ter-
2 minal @3 and ground.

1.3 - 1.7V: at idling

1.8 - 2.4V: at 2,500 rpm

v OK

{Go to next page.)

EC-239

Check connectors for
rusted terminals or loose
connections in the mass
air flow sensor circuit or
engine grounds.

Refer to EG-112.

If NG, repair or replace it.

LG

A



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

CHECK SYMPTOM MATRIX GHART, NG | Repair or replace.

Check items on the rough idie symptom in
“Symptom Matrix Chart”, EC-89.

OK

) 4

Some tests may cause a 1st trip Diagnos-
tic Trouble Code to be set.

Erase the 1st trip DTC from the ECM
memory after performing the tests. Refer
to EC-52.

h 4

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

A

INSPECTION END

SEF174P

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap ter-
minal. Move each wire while testing to check for intermittent
breaks.

Resistance:
13.6 - 18.4 k{¥/m (4.15 - 5.61 k(}/ft) at 25°C (77°F)
If the resistance exceeds the above specification, inspect
ignition wire to distributor cap connection. Clean connection
or replace the ignition wire with a new one.

EC-240



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS)

COMPONENT DESCRIPTION &l
i

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- pag
sure. This pressure is converted into a voltage signal and sent

to the ECM.

/
/ s

/ )
— Terminal

FIEZO-ELEMENT

SEF598K

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for
knock sensor malfunction. The knock sensor has one trip detection logic.

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

TER 1 wiRe DATA E
Mllll\(.I)AL COLOR ITEM CONDITION (DC voliage)
——— CL
|Engine is runnlng.|
54 W Knock sensor 2.0-30V
Idle speed
BT
ON BOARD DIAGNOSIS LOGIC
) : AT
Diagnostic i
Trouble Code Malfunction is detected when ... Ch?Ck ltems
No (Possible Cause}
: =
P0325 ® An excessively low or high voltage from the knock @ Harness or connectors FA
0304 sensor is sent to ECM. (The knock sensor circuit is open or shorted.)
® Knock sensor
RA
BR
DIAGNOSTIC TROUBLE CODE CONFIRMATION
W MONITOR %% NO FAIL D PROCEDURE
CMPS*RPM(REF) 700rpm NOTE: 511

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- 7S

ducting the next test.
TESTING CONDITION: BT
Before performing the following procedure, confirm that °
battery voltage is more than 10V at idle.
@ 1) Tum ignition switch “ON” and select “DATA MONI- 3
TOR” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle

RECORD |

SEF190P

speed. EL
OR
(&) 1) Start engine and run it for at least 5 seconds at idle
speed. i

2) Select “MODE 3" with GST.

EC-241



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)
OR
1) Start engine and run it for at least 5 seconds at idle
speed.
2) Tum ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-242
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Knock Sensor (KS) (Cont’d)

&l
FE%%S s : Detectable line for DTC
ﬁgg[ﬁ%‘- — : Non-detectable line for DTG
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TROUBLE DIAGNOSIS FOR DTC P0325

T~
Intake manifold collector

\_\\

Engine ground

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

Loosen and retighten engine ground

\ Knaock sensor( |I ! g(

f |
e
harness connectori-" 1 \ \
W NAVANRAN
, | \ AN
. _-Drive shaft N )

MEF438FA
BLSCONNECT NISGOMNECT
H.S. Eé} T.S. Gé}
[ _ecm__slconnecTon]) [TTzh
54
AEC718

CHECK COMPONENT

Y

(Knock sensor).
Refer to “COMPONENT INSPECTION”
below.

OK

v

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

h 4

INSPECTION END

€

iy

AECT19

COMPONENT INSPECTION
Knock sensor

SCrews.
v
CHECK INPUT SIGNAL CIRCUIT-1. NG [ Gheck the following.
1. Turn ignition switch “OFF”. "] ® Harness connectors
2. Disconnect ECM harness connector @ @
and knock sensor harmess connector. ® Harness for open or
3. Check harness continuity between ter- short between knock
minal @ and ECM terminal 4). sensor and ECM
Continuity should exist. If NG, repair open circuit or
If OK, check harness for short to short to ground or short to
ground and short to power. power in harness or con-
nectors.
OK
4
NG

Replace knock sensor.

e Use an ohmmeter which can measure more than 10 M.

1. Disconnect knock sensor harmess connector.

2. Check resistance between terminal (2) and ground.
Resistance: 500 - 620 k() [at 25°C (77°F)]

CAUTION: -

Discard any knock sensors that have been dropped or
physically damaged. Use only new ones.

EC-244




TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

Core COMPONENT DESCRIPTION &l
7 The crankshaft position sensor (OBD) is located on the tran-
T I==7, saxle housing facing the gear teeth (cogs) of the flywheel or
u 4 drive plate. It detects the fluctuation of the engine revolution. A
2= The sensor consists of a permanent magnet, core and coil.
/ £ ol When the engine is running, the high and low parts of the teeth
L Permanent magnet cause the gap with the sensor to change. El

The changing gap causes the magnetic field near the sensor to

SEF956N Change_
Due to the changing magnetic field, the voltage from the sen- LC
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

Crankshaﬂ posmon
sensor (OBD)}
harness connector

J\O\}% GL

Radiator |
- ! SEF957N

,ﬁ

T
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
AT
TER- WIRE DATA .
MIL%AL COLOR ITEM CONDITION (DC voliage)
- EA
Approximately 0.03V
(V) . ool
|Engine is runningj {Warm-up condition)
Idle speed 1 : 2T
m BE
SEF843U
53 W Crankshaft position sensor ST
(OBD) Approximately 0.03V
v
wr ES
]Engine is running.| i -
Engine speed is 2,000 rpm. BT
A
SEF§44U
ON BOARD DIAGNOSIS LOGIC AL
Diagnostic
Trouble Code Malfunction is detected when ... {Pgh?g'k !tgms )
No. Ssiole Lause HD}X{
P0O335 ® The proper pulse signal from the crankshaft position ® Harmess or connectors
0802 sensor (OBD} is not sent to ECM while the engine is (The crankshaft position sensor (OBD) circuit is
running af the specified engine speed. open.}
® Crankshaft position sensor (OBD)

EC-245
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Y MONITOR Y NO FAIL D

CMPS-RPM(REF)  700pm

RECORD

SEF150P

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, afways turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

® "

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.

2) Start engine and run it for at least 10 seconds at idle
speed.
OR
@ 1) Start engine and run it for at least 10 seconds at idle
speed.
2) Select “MODE 7” with GST.
OR
(woy 1) Start engine and run it for at least 10 seconds at idle
-7 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-246
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Crankshaft Position Sensor (CKPS) (OBD)

7
(Cont’d)
EC-CKPS-01 il
CRANKSHAFT 7
POSITION A
SENSOR (OBD)
1 |£| | ] Detectable line igr DTC
L._I L._l w—  Non-detectable line tor DTC EM
W B
Bl Slaletey Ly
1 - I
t ' LG
| i
1 1
1 1
I 1
I 1
I 1
I t
i I
1 I
1 |
I [ EE
1 I | l
! 4 ! GY ay
1 |—‘—| ["—|
: I [€] [7] €L
1 1 JOINT
1 1 CONNECTCR-1
| :
i ! <] 19 T
1 |
i | [EA] 2]
I 1 B
ko QP-- "7 To =
--------- ¢ I
FA
RA
W B BR
||
||53 || ||50 || ®
RGC/S GND-A ECM (ECCS
GONTROL I
MODULE) : B ST
£ £
BS
BT
Refer to last page {Foldout page).
€
HA
<] F
® "
] =
101}102]103| |104|105]106 1]213] [4] [2o]21f22]23] B 1%
e e e e e g | A E O 24]25126327128] |42
] POl [
113|14)115{ J116[117]118 16[17]18 3413536137

AEC458A
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5
h

ensor (OBD}}
arness connector

SEF857N

intake manifold colle

%\\\\

f e~z

/ [
s

Engine ground

T
ctor

& DISCONNECT
A€
<]
2

|

EcM  |o{ connecToR||

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

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

v

CHECK INPUT SIGNAL CIRCUIT.
1. Disconnect crankshaft position sensor
(OBD} and ECM harness connectors.
2. Check continuity between ECM terminal
@ and terminal @
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

A A

Bl r

oK

Repair open circuit or short
to ground or short to power
in harness or connectors.

CHECK GROUND CIRCUIT.

1. Reconnect ECM harness connector.

2. Check harness continuity between ter-
minal (2) and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

oK

v

¥

Repair open cireuit or short
to ground or short to power
in harness or connectors.

53

[Q]

CHECK COMPONENT

[Crankshaft position sensor (OBD)].
Refer to "COMPONENT INSPECTION”
on next page.

NG

h 4

SEF039S ¢ OK
B Perform “TROUBLE DIAGNOSIS FOR
g g INTERMITTENT INCIDENT”, EC-106.
HE & ¢
INSPECTION END
SEFG38S

EC-248

Replace crankshaft posi-
tion sensor (OBD).




TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

(
[o]
—

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness con-
nector.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor.

4. Visually check the sensor for chipping.

5. Check resistance as shown in the figure.
Resistance:
166 - 2040} [at 25°C (77°F)]
If NG, replace crankshaft position sensor (OBD).

EC-249
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Rotor head

Ignition coil
with power
transistor
SEF298R

180° signal slit for No. 1 cylinder

12 signal slit

180° signal slit

SEF853B8

Camshaft Position Sensor (CMPS)

COMPONENT DESCRIPTION

The camshaft position sensor is a basic component of the
ECCS. it monitors engine speed and piston position. These
input signals to the ECM are used to control fuel injection, igni-
tion timing and other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for a 1° (POS) sig-
nal and 4 slits for a 180° {REF) signal. The wave-forming circuit
consists of Light Emitting Diodes (LED) and photo diodes.

The rotor plate is positioned between the LED and the photo
diode. The LED transmits light to the photo diode. As the rotor
plate turns, the slits cut the light to generate rough-shaped
pulses. These pulses are converted into on-off signals by the
wave-forming circuit and sent to the ECM.

The distributor is not repairable and must be replaced as an
assembly except distributor cap.

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 CONDITICN (DC voltage)
NO.
0.1-04V
V) ——
i0f..-...
[Engine is running.| (Warm-up condition) 50 o
40 L ﬂ T l
idle speed 0f —/———
Cpedsheder o
10ms" "0
Camshaft position sensor SEF199T
(Reference signal) 01 -0.4Y
) Lo
[Engine is running. | 150 I
“ L . | Sl
Engine speed is 2,000 rpm. R
IO 3
‘ SEF200T

EC-250
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Camshaft Position Sensor (CMPS) (Cont’d)

TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (DC voliage} @l
Approximately 2.5V
(V) A
|Engine is running.] {(Warm-up condition) 150 ]
Idle speed 0 EM
Sura— 02ma ek
41 B/W Camshaft position sensor SEF185T LG
45 B/W (Position signal) Approximately 2.3 - 2.5V
M=
T n T 10 LT L
[Engine is running.| s |
Engine speed is 2,000 rpm. 0 MMWL B
— D2ma T s
SEF196T eL
56 | WR BATTERY VOLTAGE
Power supply for ECM |Igr|iti0n switch “ON” ©
61 W/R (11 - 14V)
(211}
ON BOARD DIAGNOSIS LOGIC
. o
Diagnostic il
_ Check ltems
TrOUbI\I,I?) .Code Malfunction is detected when ... (Possible Cause)
P340 A) Either 1° or 180° signal is not sent fo ECM for the ® Harness or connectors A
o101 first few seconds during engine cranking. (The camshaft position sensor circuit is open or
........................................................................................... shorted.)
. . . ® Camshaft position sensor -
B) Either 1% or 180° signal is not sent to ECM often ® Starter motor (Refer to EL section.) R
enOu.g.h Whlle.the engine Speed 1S hlgher than the ] Startlng System circuit (Refer to EL Section.)
specified engine speed. ® Dead (Weak) battery
........................................... . ......... R
C) The relation between 1° and 180° signai is not in the
normal range during the specified engine speed.
8T

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If DTC cannot 2§
be confirmed, perform “Procedure for malfunction B and

c”.

WA

EL
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¥r MONITCR  ¥r NO FAIL
COOLAN TEMP/S 30°C

RECORD

|

SEFQ02P

¥ MONITOR 7 NO FAIL D

CMPSRPM(REF)  700rpm

I

RECORD

SEF130P

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”.
elect mode wit .
2) Select “DATA MONITOR” mode with CONSULT.
3) Crank engine for at least 2 seconds.
OR
@-} 1) Crank engine for at least 2 seconds.
w
NO
@LS

2) Select “MODE 7” with GST.
OR
/“) 1) Crank engine for at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode 1I” (Self-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 least 2 seconds at idle

speed.
OR
@ 1} Start engine and run it for at least 2 seconds at idle
z speed.
2) Select “MODE 7” with GST.
OR
@ 1)} Start engine and run it for at least 2 seconds at idle
speed.

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

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

| L [Refer o ELPOWER".
g

Camshaft Position Sensor (CMPS) (Cont’d)
EC-CMPS-01

mmm : Detectable line for DTC
e © NoOn-detectable line for DTC

WiL o
r“| — —~ EC-MAIN
2 @ m— i =2
EC-PGCNV
i
®
|
WL WL
I =7 WiR
ECCS r'—|
° p =] DISTRIBUTOR
(CAMSHAFT
9 BOSITION SENSOR)
L2y e
WG WR [ R R[]
L BAwW B
e I
i = 1
1 1
| 1
1 1
| I
L i :
i I I
I ] JOINT
¢ ] I CONNECTOR-1
| :
qA-F
Ci_Le I B ®
— -
T il
WG WR WA L L BW B
[F] I i1 e [l ] 2]
SSOFF vB VB REF REF POS POS Egmggfs
®
MODULE) I_
|
B B
£ -+
Reter to last page (Foldeut page).
e . E
F23

2%

w
.

w
ry
(=)

ry

13]14]15]16{1

Sajle

=}

101

102

103

10411051106

107

108

109

1o[111j112

113

114

115

116[117)118

AEC453A
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TROUBLE DIAGNOSIS FOR DTC P0340

N
Camshaft
position sensor

harness connector

Engine ground

\\ T
. \\
Intake manifold col'ector
i >

SEF279V
€ & D
l !
3 O L
SEF040S

B DISCOMECT DISCONNECT
A€ A€

clconnecTor]| (r2) (] |$|516)

41,45

[ Ecwm
40,44

|

|

AEC322A

=)

SEF0465

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

'

CHECK STARTING SYSTEM. Mo | Check starting system.
Does the engine turn over? {Refer to EL section.)
(Does the starter molor operate?)
l Yes
1. Turn ignition switch “"OFF”.
2. Loosen and retighten engine ground
SCrews.
I
CHECK POWER SUPPLY. NG= Check the following.
1. Disconnect camshaft position sensor ® Harness for open or
hamess connector. short between camshaft
2. Tum ignition switch “ON". position sensor and
3. Check voltage between terminal @ ECCS relay
and ground with CONSULT or tester. ® Harness for open or
Voltage: Battery voltage short between camshaft
position sensor and
OK ECM
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
E :
CHECK INPUT SIGNAL CIRCUIT. NG: Repair open circuit or short
1. Turn ignition switch “OFF". to ground or short to power
2. Disconnect ECM hamess connector. in harness or connectors.
3. Check harness continuity between sen-
sor terminal and ECM terminals
s sensor terminal @ and ECM
terminals ,
Continuity should exist.
If OK, check hamess for short to
ground and short to power.
l OK
CHECK GROUND CIRCUIT. NG.; Repair open circuit ar short
1. Turn ignition switch “OFF”. to ground or short to power
2. Disconnect camshaft position sensor in harness or connectors.
harness connector.
3. Check harness continuity betwsen sen-
sor terminal @ and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
l OK
NG

CHECK COMPONENT
(Camshaft position sensor).
Refer to “COMPQONENT INSPECTION”

on next page.
¢OK

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

:

INSPECTICN END

EC-254

Replace camshalft position
SENsOr.




TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

convecT COMPONENT INSPECTION
i i
"'S' ; Camshatft position sensor J
IL_Ecm __[ojconnecTor]] 1. Start engine and warm it up to normal operating tempera- e
40 41 ture.
2. Check voltage between ECM terminals @9, @) and engine B
ground. e
e & . .
! Terminal @ (or @) and engine ground =i
= Condition Idle 2,000 rpm )
SEF520U Voltage 0.1-0.4V 0.1 - 0.4V
e
My M
§ 0
R H 5
Pulse signal 0 ﬂ SR 0
BT SRR
SEF199T SEF200T
. . L
Terminal @) (or @) and engine ground
Condition Idle 2,000 rpm HIT
Voltage Approximately 2.5V Approximately 2.4V :
Wy M AT
10} -0 10
i s
Pulse signal 0 0 =4
SEF195T SEF196T
If NG, replace distributor assembly with camshaft position
Sensor. 5R
§T
BT
&
ER
(D)
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EGR Function (Close)
SYSTEM DESCRIPTION

Camshalft position sensor Engine speed

h 4

Mass air flow sensor Amount of intake air

Y

EGRC-
Engine coolant temperature sensor Engine coolant temperature | ecwm » solenoid
" valve
Start signal

Ignition switch

)4

Throttle position

Throttle position sensor

h 4

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

This system cuts and controls vacuum applied to
the EGR valve to suit engine operating condi-
tions. This cut-and-control operation is accom-
plished through the ECM and the EGRC-sclenoid
valve. When the ECM detects any of the follow-
ing conditions, current through the solenoid valve
is cut. This causes the vacuum to be discharged
into the atmosphere. The EGR valve remains
closed.

EGR and vacuum EGRC-solenoid valve

EGRC-BPT

valve

Coflector Throttle
hody

SEF317U

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR vaive 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 o the vacuum diaphragm
in the EGR valve.

SEF783K|

EC-256
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To intake
air fiow

EGR Function (Close) (Cont’d)
EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the @]
solenoid valve is energized. The vacuum signal passes through

' the solenoid valve. The signal then reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move [{A
to cut the vacuum signal from the intake manifold collector to the
EGR valve.
[ER
SEF318U
ON BOARD DIAGNOSIS LOGIC Le
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 CL
SEF073P
M
Diagnostic Trouble N Check Items
Code No. Malfunction is detected when ... (Possible Cause)
P0400 ® The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed AT
0302 sively low during the specified driving condition. ® EGRC-BPT valve

® Vacuum hose

® EGRC-solenoid valve FA
® EGR passage

® EGR temperature sensor

® Cxhaust gas leaks RA

8T

RS

A

EL

EC-257
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M EGR SYSTEM Po4ool []
OUT OF CONDITION

========== MONITOR z====--o=:
CMPS.RPM(REF) 2175rpm
THRTL POS SEN 1.08V
B/FUEL SCHDL 3.6ms

SEF2670)

W £GR SYSTEM Poacoll [

—==z=z==== MONITOR =z========
CMPS-RPM{REF) 2162rpm
THRTL POS SEN 0.88V
B/FUEL SCHDL 2.7ms

SEF268U

M EGR sYsTEM Posoo Bl [

COMPLETED

[ SELF DIAG RESULTS

SEF785U

EGR Function (Close) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
e K “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, aiways
turn ignition switch “OFF” and wait at least 5 seconds
before conducting the next test.

e P0400 will not be displayed at “SELF-DIAG RESULTS”
mode with CONSULT even though DTC work support
test result is “NG”.

TESTING CONDITION:

Always perform the test at a temperature of -10°C (14°F) or

higher.

1) Turn ignition switch “ON".

2) Check “COOLAN TEMP/S” in “DATA MONITOR”
mode with 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.

3} Turn ignition switch “ON” and select “EGR SYSTEM
P0400” of “EGR SYSTEM” in “DTC WORK SUP-
PORT"” mode with CONSULT.

4) Touch “START”.

5) Start engine and let it idle. When the engine coolant
temperature reaches 70°C {158°F}, immediately go
to the next step.

6) Accelerate vehicle to a speed of 40 km/h (25 MPH)
once and then stop vehicle.

If “COMPLETED” with “OK” appears on CONSULT
screen, go to step 9).

It “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.

8) When the following conditions are met, “TESTING”
will be 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): 1,800 - 2,800 rpm (A/T)
1,600 - 2,800 rpm (M/T)
Vehicle speed: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.0 - 3.1 ms (A/T)
1.8 - 3.0 ms (M/T)
THRTL POS SEN: X - (X +0.87) V
X = Voltage value measured at
step 7)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
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EGR Function (Close) (Cont’d)
9) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer

to “DIAGNOSTIC PROCEDURE”, EG-261. o
Mk

e

OR LG

V|ew W|th engine hood removed

Intake mamiold OVERALL FUNCTION CHECK
\/ °"”e°“” - Use this procedure to check the overall EGR function. During
. this check, a 1ist trip DTC might not be confirmed.

EGR temperature sensur
N

harness CQectorf\,(\L) ﬁ) f .4.";3‘ 1) S;?;ttjrnegine and warm it up to normal operating tem- o
\ 3 » / 2) Check the EGR valve lifting when rewing engine
@xi:'f'e from idle to 3,000 rpm under no load.
. \ i gl N EGR valve should lift up and down without stick- CL
ing.

SEF283v 3) Check voltage between EGR temperature sensor

harness connector terminal (3) and ground at idle MT

R N Speed
. Gj] @ Less than 4.5V should exist. -
&

4) Tum ignition switch “OFF".

5) Check harness continuity between EGR temperature
ozl sensor harness connector terminal @) and ECM ter-
‘\ minal 9. FA
— Continuity should exist.
6) Perform "“COMPONENT INSPECTION", “EGR tem- .
L perature sensor”. Refer to EC-263. RA
AECT83
R
%Ifl DISCOMNECT . BISCONNECT
A€ -
A [ eom |0|CONNECTOH||
50
RS
BT
@ [al
E@) ~ SEF454R
HIA
Overall function check
Check the EGR valve EL
lifting when revving

engine from 2,000 rpm

up 1o 4,000 rpm. ot

SEFB420

EC-259
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IGNITION SWITCH
ON or START

EGR Function (Close) (Cont’d)
EC-EGRC1-01

mmmm ; Detectable line for DTC

FUSE |Refer ic "EL-POWER".
BLOCK wmen - Non-detectabie line for DTC
10A (B} Can
(A : With AT
i
||8K|I
T
BR
,_._|
a8a
(5
7
BR
EGR e
AAAA TEMPERATU
TYvy SENSOR
Fii
|'"—|2 R/B B
EGRC-
SOLENOID
VALVE
CE .
H O \_/‘A‘ B B eteti——m
P }
II
=]
p R/B B B
EGR EGRTS GND-A  |EGMIECCS g oM
CONTROL ENS  |(TRANSMISSION
MODULE) GND  |coNTROL
MODULE)
Refer to last page (Foldout page).
1T2T3]4 58 [7 [8](wia3 T2 4] 516 |(Ma6)
g [1o]11]12]13}14]15{ 1617 [is)i9fe0] w 7 T8l a 1ol 1l12[13]4fi5]18] “w

K| 2K]3K| [ 4K]|5K|6K]

7K,

BK oK 0k 1KgieK K]tk s

& o ED ) FD
A G

107{102]163] (1041105106
107108|108| |T1opii2
34115 [HsI7is
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SEF098F

MEF436F]

‘_“—l—_
4\ Vacuum hose connected

to EGR valve l

B

‘7 WAcTiVETESTEH [
EGRC SOV
(EGR}

=zzzz====== MONITOR z=zzzz====
CMPS*RPM (REF)  732rpm

BTl (oN/OFF ][ OFF |

SEF313U
=
Split

Clogging

—_—
j‘)% Improper connection

SEF109L)

EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for
leaks.

NG

k4

OK

B
A 4

Repair or replace exhaust
system.

CHECK VACUUM SOURCE TO EGR

VALVE.

1. Start engine and warm il up to normal
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 io
3,000 rpm with the following
method.
® Select “EGRC SOLENOID
VALVE" in “ACTIVE TEST”
mode with CONSULT and turn
the solenoid valve “ON”.
Vacuum shouid exist when rev-
ving engine,
CR

OK

4. Stop engine.

5. Start engine and check for
vacuum existence when revving
from 2,000 to 3,000 rpm.

Vacuum should exist when rev-

ving engine.

@

NG

!

CHECK COMPONENT
(EGR valve).

Refer to “"COMPONENT
INSPECTION”, EC-363.

NG

h 4

Replace EGR valve.

CHECK VACUUM HOSE.
Check vacuum hose far clogging, cracks
or improper connection.

NG

lOK
®

(Go to next page.)

EC-261

i Repair or replace vacuum

hose.

A

El]

LC

FEe

GL

BT
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EGR Function (Close) (Cont’d)

BteGre soL CIRCUIT IR Qf

DOES THE SOLENOGID
NG

CHECK COMPONENT Repair or replace EGRC-
VALVE MAKE {EGRC-sclenoid valve). solenoid valve or repair

AN OPERATING SOUND 1. Turn ignition switch “ON". circuit.

hd

2. Perform “EGRC SOL/V CIR-
EVERY 3 SECONDS? CUIT” in “FUNCTION TEST”
mode with CONSULT.
Note: If this function test mode
L NEXT H NO H YES L is net available, use
“ACTIVE TEST"' mode.
OR
@ ) 5 o BB i on
= . Tum -solenoid valve “ON”
B ACTIVETEST M O and “OFF" in “ACTIVE TEST"
EGRC SOLWV ON mode with CONSULT and check
{(EGR) FLOW operaling sound.

zzzzzzzzzz MONITOR zz==zz=z=z=: — T - 't'OR oh “OFF”
CMPS+*RPM (REF) 732rpm @ © Ao fgnition Swie .

MEF857D

. Disconnect ECM harness con-
nector.

. Turn ignition switch “ON".

. Connect a suitable jumper wire
between ECM terminal

mle/OFF“ OFF | and engine ground.

SEF319U 5. Check operating sound of the

solenoid valve when disconnect-

E] ing and reconnecting the jumper

|

4 O J R

?ﬁﬁ wire. LOK

[ Ecm IOICONNECTOF!II NG
CHECK COMPONENT »| Replace EGRC-solenoid

7 7 (EGRC-solenoid valve). valve.
Suitable jumpsr Refer to “COMPONENT INSPECTION”

wire on the next page.
lOK
NG

CHECK COMPONENT »| Replace EGRC-BPT valve.
(EGRC-BPT valvs).

Refer to “COMPONENT INSPECTION”,
EC-264.

103

= SEF491V

J’OK

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

.

INSPECTION END

COMPONENT INSPECTION

EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum
pump.

EGR valve spring should lift.

e Check for sticking.
If NG, repair or replace EGR valve.

EGR valve

MEF137D

EC-262
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EGR Function (Close) (Cont’d)

EGRC-solenoid valve
Check air passage continuity.
WacveTEsTE (] ( Perform “EGRC SOLENOID VALVE” in "ACTIVE TEST” @[
EGRC SOLY ON g
{(ECR) cuT mode.
====== MONITOR ====== - -
Ao g
EGRC SOLENOID VALVE between @ and between @ and
[ ON || ON Yes No
OFF No Yes [ER
SEF185Y OR
- 1
l|= 15907
)
Air passage Air passage
Conditions continuity centinuity
between @ and between @ and
> 12V direct current supply EE
between terminals and Yes No
BATTERY
No supply No Yes @IL
(I
If NG or operation takes more than 1 second, replace EGRC-
aEcorel  Solenoid valve.
M
EGR temperature sensor
A Check resistance change and resistance value.
A
EGR temperature Voltage Resistance 1
C (R M (M)
0 (32) 4.81 7.9-9.7 o
50 (122) 2.82 0.57 - 0.70
@ 100 (212) 0.8 0.08 - 0.10
= If NG, replace EGR temperature sensor.
SEFB43Q
10,000 —
i ST
1,000 - RS
s | .
g | 31
g
100
T
8 T 3,
g 2
10p EL
I 183
1 1 el 1 ] |
0 50 100 150 200
(32) (1220 (212)  (302) (392
Temperature °C (°F}
SEF526Q
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function {(Close) (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,QO, 3.94
inH,O) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

SEF083P

EC-264



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

ECM

Ignition. switch
(power supply) A

Air duct "~ | Gollector

EGRC-BPT
valve

EGRC-solenoid vaive

ECM
EGR valve .
EGR
temperature
sensor

Exhaust pressure A.;

Intake
manifold

v
ﬁ 77777 manifold

Exhaust

SEF453PC

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controiling throttle body
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlied in response to
positioning of the EGR valve or 1o engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will
increase. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-
solenoid vaive. If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indi-

cated.

Diagnostic Trouble L Check ltems
Code No. Malfuniction is detected when ... (Possible Cause)
PO402 ® The EGRC-BPT valve does not operate properly. |® EGRC-BPT valve
0306 ® EGR valve

® | pose or disconnected rubber tube
® Blocked rubber tube

® Camshaft position sensor

® Blocked exhaust system

® Orifice

® Mass air flow sensor

® EGRC-solenoid valve

EC-265
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TROUBLE DIAGNOSIS FOR DTC P0402

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

W EGRC-BPT viLv Po4o2ll [
OUT OF CONDITION

MONITOR ====zzz==c
B37rpm
0.48V

1.4ms

0 20 40 60 80100

SEF848U

B EGRG-BPT vLv Po402l ]

=z====zzxz MONITOR ====zz-ooc
CMPS-RPM(REF) 1962rpm
THRTL POS SEN 0.76V
B/FUEL SCHDL 2.3ms

0 20 40 &0 80 100

SEF849U

B EGRC-BPT VLV Posoz B [
COMPLETED

SELF-DIAG RESULTS

SEFss8U

EGRC-BPT Valve 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.

TESTING CONDITION:

Always perform the test at a temperature of -10°C (14°F) or
higher.

1)

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 - 1,600 rpm
Vehicle speed: 30 - 100 km/h (19 - 62 MPH)
B/FUEL. SCHDL: 1.5 - 2.0 ms
THRTL POS SEN: X - (X + 0.3) V (A/T)
(X + 0.07) - (X + 0.30) V (M/T)
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 pedai
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-268.

EC-266



TROUBLE DIAGNOSIS FOR DTC P0402

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.

®

2)

3)

5)

6)

Disconnect the vacuum hose to the fuel pressure
regulator at the intake manifold.

Disconnect the vacuum hose 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. {The intake
manifold vacuum will be directly applied to the
EGRC-BPT valve.)

Start engine.

Check for the EGR valve lifting with engine at idle
speed under no load.

EGR vailve should remain closed or lift up
slightly.

Check the EGR valve lifting when revving engine
from 2,000 rpm up to 4,000 rpm under no load.
EGR valve should lift up, and go down without
sticking when the engine is returned to idle.
Check rubber tube between EGRC-solenoid valve
and intake manifold collector for misconnection,
cracks or blockages.

0.5 mm (0.02 in) dia. -
orifice

Check the
EGR valve
lifting.

SEF092PA
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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
Cheek vacuum hose for clogging and hose.

Y

impreper connection.

CK
¥
CHECK EXHAUST SYSTEM. NG_ Repair or replace exhaust
Check exhaust system for collapse. | system.
OK
v
CHECK ORIFICE. NG | Replace vacuum hose.

Check if orifice is installed in vacuum
hose between EGRC-BPT valve and
EGRC-solenoid valve.

OK

¥

CHEGK COMPONENT NG | Replace EGRC-BPT valve.

(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”
on next page.

OK

h 4

CHECK COMPONENT NG | Replace camshatt position
{Camshaft position sensor). SENSor.

Refer to “COMPONENT INSPECTION™,
EC-255.

OK

h 4

CHECK COMPONENT NG | Replace mass air flow sen-
(Mass air flow sensor). sor,

¥

Refer to "COMPONENT INSPECTION”,
EC-120.

OK

Y

CHECK COMPONENT NG | Replace EGRC-solenoid
(EGRC-solenoid valve). valve.

Y

Refer to “COMPONENT INSPECTION”,
EC-263.

OK

¥

CHECK COMPONENT NG | Repiace EGR valve.

b4

(EGR valve).
Refer to “"COMPONENT INSPECTION",
EC-262.

OK
h 4

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

h 4
INSPECTION END

EC-268



TROUBLE DIAGNOSIS FOR DTC P0402

X No pressure
SEF172P

EGRC-BPT Valve Function (Cont’d)
COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check leakage without
applying any pressure from under EGR-BPT valve. BA,
Leakage should exist.

FE

Gl

T

BIR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P0420

Front

heated
oxygen
sensor

ECM (ECCS control module)l

* . Exhaust gas

Rear

heated
oxygen
sensor

=

Three way
catalyst

SEF184U

Three Way Catalyst Function

ON BOARD DIAGNOSIS LOGIC

The ECM monitors the swiiching frequency ratio of front and
rear heated oxygen sensors.

Athree way catalyst with high oxygen storage capacity will indi-
cate a fow switching frequency of rear heated oxygen sensor. As
oxXygen storage capacity decreases, the rear heated oxygen
sensor switching frequency will increase.

When the frequency ratio of front and rear heated oxygen sen-
sors approaches a specified limit value, the three way catalyst
malfunction is diagnosed.

Diagnostic Troubie

Maifunction is detected when ...

Check ltems
{Possible Cause)

Code No.
P0O420 ® Three way catalyst does not operate properly. ® Three way calalyst
0702 ® Three way catalyst does not have enough oxygen storage ® Exhaust tube
capacity. ® [ntake air leaks
® |njectors
® Injecior leaks
® Spark plug

® improper ignition timing

% MONITOR  +# NOFAL []
CMPS<RPM (REF)  2037rpm
FR O2 SEN 0.68V
RR 02 8EN 0.04Y
FR 02 MNTR RICH
RR 02 MNTR LEAN
VHCL SPEED SE Okm/h
| RECORD |
SEF3z21U
B sSRTsTATUS B [
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP
| PRINT 1
SEF215U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has bheen previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds betore con-
ducting the next test.
1) Start engine and warm it up to normat operating tem-
perature.
2) Set “MANU TRIG” and “HI SPEED", then select “FR
02 SENSOR”, “RR 02 SENSOR", “FR 02 MNTR”,
“RR 02 MNTR” in “DATA MONITOR” mode with
CONSULT.
3) Touch "RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constantly under no load.
4) Make sure that the switching frequency between
“RICH” and “LEAN"” of “RR O2 MNTR” is much less
than that of “FR O2 MNTR” as shown below.
Switching frequency ratio =

Rear heated oxygen sensor swilching frequency

Front heated oxygen sensor switching fre-
quency

This ratio should be less than 0.75.

If the ratio is greater than above, the three way cata-
lyst is not operating properly.

If the “FR 02 MNTR” does not indicate “RICH”
and “LEAN” periodically more than 5 times
within 10 seconds at step 3), perform TROUBLE
DIAGNOSES FOR DTC P0133 first. (See EC-175.)

EC-270



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)
If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-272.
If the result is OK, go to following step.

5) Select “AUTO TRIG” in “DATA MONITOR” mode
with CONSULT.

6) Drive vehicle at a speed of approximately 84 to 96
km/h {562 to 60 MPH) with the following for at least 10
consecutive minutes.

(Drive the vehicle in an area where vehicle speed Bl
and accelerator pressure can be held steady and
constant.)

M/T: 5th position L
A/T: D position (“OD”” ON)

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-272.

7) Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT.

8) Verify that "CATALYST” is “CMPLT". B
If not “CMPLT”, repeat the test from step 5).

€3

OR
v OVERALL FUNCTION CHECK
o) g
hS, Ej] t e Use this procedure to check the overall function of the three way AT

T TE_EONNECTO?” catalyst.
During this check, a 1st trip DTC might not be confirmed.

2\\\“?”/,;‘ @ 1) Start engine and warm it up to normal operating tem- 74
1= ‘I’:s perature.
o= S 2) Set voltmeters probes between ECM terminals
f@_ (front heated oxygen sensor signal) and (engine
¢ H ground), and ECM terminals &2 (rear heated oxygen
SEF098P sensor signal) and @3 (engine ground). o

46 43 52 43

B Oy

3) Keep engine speed at 2,000 rpm constant under no =0
load.

4) Make sure that the voltage switching frequency (high
& low) between ECM terminals 62 and is much
less than that of ECM terminals @ and @3.
Switching frequency ratio = -

Rear heated oxygen sensor voltage switching
frequency 5

Front heated oxygen sensor voltage switching
frequency

This ratio should be less than 0.75.
If the ratio is greater than above, it means three way
catalyst does not operate properly. EL
Note: If the voltage at terminal does not switch
periodically more than 5 times within 10 sec- e
onds at step 3, perform TROUBLE DIAGNOSIS
FOR DTC P0133 first. (See EC-157.)

e
o

EC-271



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

CHECK EXHAUST SYSTEM. NG__ Repair or replace.
Visually check exhaust tubes and muffler "
for dent.
¥
SEF0I%P| | CHECK EXHAUST AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for
B| Py @ an exhaust air leak before the three way
H.S. B catalyst.
[__EcM_|ojconnEcToA] lOK
102, 104, 107, 108 NG K
_— CHECK INTAKE AlIR LEAK. | Repair or replace.
Start engine and run it at idle. Listen for
an intake air leak after the mass air flow
Sensor,
OK
D ©
= B ,
SEFI7SPY CHECK INJECTORS. NG | perform TROUBLE DIAG-
1. Reter to WIRING DIAGRAM for "| NOSIS FOR NON-DE-
o Injectors, EC-452. TECTABLE ITEMS,
Ignition wire 2. Stop engine and then turn ignition “Injector”, EC-452,
switch “ON". Repair harmess or connec-
3. Check voltage between ECM terminals tors.
, , and and
ground with CONSULT or tester.
Battery voltage should exist.
\
- Spark plug OK
L4 » 4
i CHECK IGNITION SPARK. NG_ CHECK COMPONENT
SEF282G! 1 1. Disconnect ignition wire from spark "] (Ignition wires).
plug. Refer to “COMPONENT
2. Connect a known gooed spark plug to INSPECTION”, EC-240.
the ignition wire.
3. Piace end of spark plug against a suit- OK lNG
able ground and crank engine. Repl
4. Gheck for spark. oplace.
OK r
Check ignition coil, power
transistor and their circuits.
Refer to EC-335.
NG

Check for igniticn timing.
Refer to “Basic Inspection”, EC-82.

lOK

1. Turn ignition switch “OFF”.

2. Remove injector assembly.
Refer to EC-34.
Keep fuel hose and all injectors con-
nected to injector gallery.

v
®

(Go to next page.)

EC-272

Adjust ignition timing.




TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

? Gl

1. Disconnect camshaft position sensor 1P | Repiace the injector(s)
harness connector. "1 from which fuel is dripping.
2. Turn ignition switch “ON”. MA
Make sure fuel does not drip from injec-
tor.
h Does not drip Troubla EM
is not
Perform “TROUBLE DIAGNQSIS FOR fixed | Replace three way cata-
INTERMITTENT INCIDENT”, EC-106. - lyst. LE
Trouble is fixed
\ 4

INSPECTION END

A

FA

s
=}

EC-273



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure)

Note: If both DTC P0440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448
first. (See EC-399.)

ON BOARD DIAGNOSIS LOGIC
This diagnosis detecis leaks in the EVAP purge line using engine intake manifold vacuum.

If pressure does not increase, the ECM will check for leaks in the line between the fuel tank and EVAP
canister purge control valve under the following “Vacuum test” conditions.

The vacuum cut vaive bypass valve is opened to clear the line between the fuel tank and the EVAP can-
ister purge control valve. The EVAP canister vent control valve will then be closed to shut the EVAP purge
line off. The EVAP canister purge volume control valve and EVAP canister purge control valve are opened
to depressurize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister
purge volume control valve and EVAP canister purge contirol valve will be closed.

cut valve

Refueling control valve
and refueling EVAP vapor

EVAP canister purge control solenoid vaive m

EVAP control system pressure s

ensor
EVAP service port
Vacuum cut valve bypass valv
i T — One-way valve

Vacuuk EVAP

cut valve |canister

EVAP canister
vent control \($7
valve

Fuel tank

EVAPR canister purge
control valve

\
EVAP canister purgeA
volume control valve

SEFBSUUJ

Diagnostic
Trouble Code
No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0440 ® EVAP control system has a leak.
0705 ® VAP control system does not operale properly.

Incorrect fuel tank vacuum relief vatve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close,
Foreign matter caught in fuel filler cap.

Lezk is in line between intake manifold and EVAP
canister purge control valve.

Foreign matter caught in EVAP canister vent control
valve.

EVAP canister or fuel tank leaks

EVAP purge line (pipe and rubber tube) leaks
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister vent control valve and the circuit
EVAP canister purge control valve

EVAP canister purge volume control valve

EVAP canister purge control solenoid valve and the
circuit

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARQ switch solenoid valve and the circuit
Blocked or bent rubber tube to MAP/BARO switch
solenoid valve

O-ring of EVAP canister vent centrcl vaive is missing
or damaged.

Water separator

EVAP canister is saturated with water.

EVAP control system pressure sensor

Refueling EVAP vapor cut valve

ORVR system leaks

CAUTION:

e Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is

used, the MIL. may come on.
e If the fuel filler cap is not tightened properly, the MIL may come on.
s Use only a genuine rubber tube as a replacement.
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TROUBLE DIAGNOSIS FOR DTC P0440

B EVAP SML LEAK Po440 [l [:I

1)PERFORM TEST AT A
LOGATION OF 5-30C
{41-86F)

2)OPEN ENGINE HOCD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

EXIT || START |

SEF296U)

M EvAP sML LEAK Po4soll []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE 15 TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

l

EXIT || PRINT |

SEFGEIU

B EVAP SML LEAK P0440 B[]

WAIT. ..

KEEP ENGINE RUNNING

AT IDLE SPEED.

SEFBS1V

B EVAP SML LEAK PO440 I [

& A e ok (IR ok ok ok ok ok ok

END

| PRINT

SEF297U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If both DTC P0440 and P1448 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. Refer to

EC-399.

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:

[Q )

Perform “DTC WORK SUPPQORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level sur-
face.

Always perform test at a temperature of 5 to 30°C (41 to

86°F).

It is better that the fuel level is low.

Turn ignition switch “ON".

Turn ignition switch “OFF” and wait at least 5 sec-

onds.

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

4) Check that the following conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 5 - 60°C (41 - 140°F)

5) Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instructicn displayed.

NOTE:

e |If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at 25°C (77°F) or cooler. After “TANK F/TMP
SE” becomes less than 30°C (86°F), retest.

(Use a fan to reduce the stabilization time.)

e [f the engine cannot be maintained within the
range on CONSULT screen, go to “Basic
Inspection’, EC-82.

¢ This test for the engine idle pos:tlon (see illustra-
tion at left) will take approximately 5 minutes.

6) Make sure that “OK” is displayed.
If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-277.

NOTE:
Make sure that EVAP hoses are connected to EVAP canis-

ter purge control valve properly.

NOTE:
Be sure to read the explanation of “Driving pattern” on

EC-46 before driving vehicle.

&

1) Start engine.
2) Drive vehicle according to “Driving pattern”, EC-46.

3} Stop vehicle.
4) Select “MODE 1” with GST.

EC-275
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

[
5)

6)

If SRT of EVAP system is not set yet, go to the fol-
lowing step.

If SRT of EVAP system is set, the result will be OK.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.

Start engine.

It is not necessary to cool engine down before driv-

ing

7)
8)
9)
®

Drive vehicle again according to the “Driving pat-
tern”.

Stop vehicle.

Select “MODE 3 with GST.

[f P1447 is displayed on the screen, go to “TROUBLE
DIAGNQOSIS FOR DTC P1447”, EC-390.

It PO440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE”, EC-277.

If P1440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE” in “TROUBLE DIAGNOSIS
FOR DTC P1440”", EC-368.

If PO440, P1440 and P1447 are not displayed on the
screen, go to the following step.

10) Select “MODE 1” with GST.

If SRT of EVAP system is set, the result will be OK.
If SRT of EVAP system is not set, go to step 5).
OR

NOTE:

e Be sure to read the explanation of “Driving pattern” on
EC-46 before driving vehicle.
e |t is better that the fuel level is low.

® )
3)
4)

5)
6)

Start engine.

Drive vehicle according to “Driving pattern”, EC-46.
Stop vehicle.

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

Perform steps 1) to 4) again.

Turn ignition switch “ON” and perform “Diagnostic
Test Mode Il (Seif-diagnostic resuits)” with ECM.

EC-276



TROUBLE DIAGNOSIS FOR DTC P0440

SEF434Q

T

& Air clear)er
&) it

Vehicle from ___

e

‘——‘__‘_

EVAP
service
port

Pressure pump

SEF4624

SEF2G0U

Battery

Under vehicle (rear left)

\\ s S
EVAP camster ]

//—
EVAF‘ canister

vent control valve

Harness connector
il

Vehicle
l front

L

SEF285V

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK FUEL FILLER CAP.

1. Check for genuine NISSAN fuel filler
cap design.

2. Check for air releasing sound while
opening the fuel filler cap.
If the air releasing sound is heard, go to

B

If the air releasing sound is not heard,
check the following.

Was the cap tightened properly?

If Yes, check fuel filler cap vacuum
relief valve.

Refer to "EVAPCRATIVE EMISSION
SYSTEM”, EC-23.

If No, open fuel filler cap, then clean cap
and filler neck thread using air blower.
Retighten until ratcheting sound is heard.

NG

B J.OK

Y

If genuine NISSAN fuel
filler cap is not used,
replace with genuine
NISSAN fuel filler cap.

CHECK FOR EVAP LEAK.
® Never use compressed air ar high
pressure pump.
® Improper installation of service port
may cause leaking.
® Do not exceed 4.12 kPa (0.042 kg/cm?,
0.6 psi) of pressure in the system.
To locate the EVAP leak, do the following.
1. Install the EVAP service port adapler
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 into the EVAP line until the
pressure indicator reaches the
middle of bar graph.

4. Using EVAP leak deteciar, locate
the leak portion. For the leak
detector, refer to instruction
manual for more details.

Refer to “EVAPORATIVE EMIS-
SION SYSTEM”, EC-22.

NG

OR
.ﬁ. 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. (Confinue to
apply 12 volts until the end of
test.)

5. Pressurize the EVAP line using
pressure pump with 1.3 t0 2.7
kPa (10 to 20 mmHg, 0.39 to
Q.79 inHg}).

6. Locate the ieak using a leak
detector. Refer to the instruction
manual for more details about
the leak detector. Refer to
“Evaporative Emission Line
Crawing”, EC-25.

YOK

(Go to next page.}

EC-277

Repair or replace.

LG




TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
B] Under vehicie (rear left) (Small Leak) (Negative Pressure) (Cont’d)

Vacuum cut Vehicle
211
@ front

valve bypass valve

J\.Harness connector
Y= NG .
CHECK COMPONENT y| Aeplace EVAP canister
. s (EVAP canister purge volume control valve). purge volume control
Refer to “COMPONENT INSPECTION”, vaive.
EC-290.
OK
" - X E l NG
T EVaP canister - —— CHECK COMPONENT ,| Replace EVAP canister
Battery / serzsevl | (EVAP canister purge control valve). purge control valve.
Refer to “COMPONENT INSPECTION",
EC-422.
C T~ EVAP canister purge T c
C| purg

T volume santrol valve #OK

CHECK COMPONENT AND CIRCUIT NGL Repair or replace EVAP
(EVAP canister vent control valve, O-ring | canister vent control valve
and water separator). and O-ring or harness/
Refer 1o “TROUBLE DIAGNOSIS FOR connectars.

P0446” for circuit, EC-291 and “COMPO-

NENT INSPECTION”, EC-282.

lOK

CHECK IF EVAP CANISTER IS SATU- NG Check the following.

ﬁ{&\.\ . SEFPRTV RATED WITH WATER. 1. Visually check the EVAP

S

L
‘Intake manifold collector

Y

1. Remave EVAP canister with EVAP can- canister for damage.

ister vent control valve attached. 2. Check hose connection

E Top view - S 2. Check if water will drain from the EVAP between EVAP canister
N P u \ \ canister. If it will, weigh the EVAP canis- and water separator for
(LD“ \ ter with the vent control valve attached. clogging and poor con-

If the weight is: nection.
EVAP canis1er% More than 1.8 kg (4.0 Ih) — NG 3. Check water separator.
purge control valve Less than 1.8 kg (4.0 Ib) — OK Refer to “COMPONENT
/ - INSPECTION", EC-282.
OK If NG, repair hose or

replace EVAP canister or
water separator.

© !
NG

CHECK COMPONENT AND CIRCUIT

Check the following.

Y

(EVAP canister purge control solencid ® EVAP canister purge
SEF288Y| | valve). control solenoid valve.
EJ 1. Disconnact vacuum hose to Refer to “COMPONENT
EVAP canister purge control INSPECTION”, EC-281
solenoid valve. and “P1492 EVAP canis-
2. Start engine. ter purge control sole-
3. P:(r:f%er“%LEJSF{G CO!{;JT SNV in noid valve” for circuit,
. « T mode, EC-416.
L FUAD canister 4. Select “ON" on CONSULT ® Vacuum hoses for clog-
screen to turn on “PURG ging or disconnection.
CONT S/v”. Refer to “Vacuum Hose
5. Check vacuum hose for Drawing”, EC-15.

vacuum when revving engine

up to 2,000 rpm.

Vacuum should exist.

N , OR

Water.. & EVAP canister =\ 1. Start engine and warm it up to
\‘ vent control valvs gEFsagy normal operating temperature.

-

2. Stop engine.

3. L:ﬁ}up drive wheels (M/T mod-
cls).

4. Disconnect vacuum hose to
EVAP canister purge control
solenoid valve.

5. Start engine and let it idle for at

least 80 seconds.

6. Check vacuum hose for vacuum
when revving engine up to
2,000 rpm.

Vacuum should exist.

¥ 0K

SEF289Y/ (Go to next page.)

EC-278




TROUBLE DIAGNOSIS FOR DTC P0440

SN

N

e
Absolute pressure

Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)

_

CHECK COMPONENT

{Absolute pressure sensor).

Refer to “COMPONENT INSPECTION",
EC-283.

NG

v

OK

Replace absolute pressure
SENsor,

Under view of engine compartment

CHECK COMPONENT AND CIRCUIT
(MAP/BARQO switch solenoid valve).
Rgfer 1o “DIAGNOSTIC PROCEDURE”,
EC-322.

NG

h 4

Repair or replace MAP/
BARGC switch solenoid
valve or harness/
connector.

II A 4

OK

™~ Vehicle

Exhaust front tube / |
\ e front
vk

|

N
25 MAP/BARG switch
\solenoid valve

CHECK COMPONENT

{Tank fuel temperature sensor).

Refer to “COMPONENT INSPECTION”,
EC-284.

NG

¥

OK

v

Replace tank fuel tempera-
ture sensor.

SEFZ90V

CHECK COMPONENT

(EVAP control system pressure sensor).
Rgfer to “COMPONENT INSPECTION™,
EC-301.

NG

Y

Iﬁ Under rear

seat cushion

¢OK

Replace EVAP control sys-
tem pressure sensor.

CHECK COMPONENT.

Check EVAP purge line {pipe, rubber tube,
fuel tank and EVAP canister) for cracks or
improper connaction.

Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-25.

NG

h 4

¢OK

Repair or reconnect the
hose.

SEF462T

CHECK COMPONENT

(Refueling control valve).

Refer to “COMPONENT INSPECTION”,
EC-30.

NG

A4

S

LOK

Replace refueling conirol
valve with fuel tank.

|
/“— EVAP canister
EVAP control

system pressure
\, sensor harness
connector

Check hoses between EVAP canister and
refueling control valve for disconnaction.
For location, refer to “SYSTEM DESCRIP-
TION” in “On Board Refueling Vapor
Recovery (ORVR)” on EC-27.

NG

J,OK

h 4

Reconnect hoses properly.

SEF504T]

Check signal line and recirculation line for
disconnection. For location, refer to “SYS-
TEM DESCRIFTION” in “On Board Hefu-
eling Vapor Recovery (ORVR)” on EC-27.

NG

¢0K

Clean EVAP purge line (pipe and rubber
tube) using air blower.

'

Perform "TROWUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT", EC-106.

'

INSPECTION END

EC-279

Reconnect lines properly.

CLL
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TROUBLE DIAGNOSIS FOR DTC P0440

BISCONNECT

316

(=1L
s

[Q]

DISCONNECT

€

SEF353Q)

PURG VYOL CONT/V
—=oozz===z MONITOR
CMPS*RPM(REF)

FR O2 MNTR

A/F ALPHA
THRTL POS SEN

BacTveTesTH O

205tep

[Qul[_uP_ ][ DWN J[Qd]

SEFS07R

SEF474T

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge volume control
valve harness connector.
Check resistance between the following terminals.
terminal @) and terminals (1), @)
terminal (5) and terminals @), (&
Resistance:
35 - 431} [At 20°C (68°F)]

Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON".
Perform “"PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister
purge volume 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

Disconnect EVAP canister purge volume control

valve harness connector.

Check resistance between the following terminals.
terminal @) and terminals (O, 3
terminal (8 and terminals (@), (&)
Resistance:

35 - 430) [At 20°C (68°F)]
Reconnect EVAP canister purge volume control vaive
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON” and “OFF”. Check that
EVAP canister purge volume control valve shaft
moves smoothly forward and backward according to
the ignition switch position.
if NG, replace the EVAP canister purge volume con-
trol valve.

EC-280



TROUBLE DIAGNOSIS FOR DTC P0440

BACTVETESTEH [
PURG conT sy O N
(PURG CONT VAG} VG ON
zz======== MONITCOR =z=zz=z=z=z=z==
PURG CONT 5V ON
CMPS*RPM(REF) 2000rpm
CLSD THL/P SW OFF
COOLANT TEMP/S 84°C

I [ON/OFF] [ OFF |

SEF516T)

v B

(M/T moadels cnly)
N

EVAP canister
J,purge contrgl

SEF042V

SEF313Q

EVAP canister purge
control valve

SEFD43VA

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

EVAP canister purge control solenoid valve

® 32

Turn ignition switch “ON”.

3. Select “PURG CONT S/V” of "ACTIVE TEST” mode

with CONSULT.

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

perature.

5. Disconnect vacuum hose at EVAP canister purge

control valve.

6. Touch “ON” and “OFF” and check for vacuum pass-

ing through the hose.

Jack up driving wheels (M/T models only).

Condition Vacuum
Idle Not exist
Rev engine up from 2,000 to 4,000 rpm
(A/T models). Exist
Rev engine up from 2,000 to 4,000 rpm
with 1st gear position (M/T models).

OR
@ Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between @ and between @ and @

12V direct cun:rent supply Yes No
between terminals
No supply No Yes

If NG or operation takes more than 1 second, replace solenoid

valve.

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:
1. Blow air in port & and (B), then ensure that there is no

leakage.

2. Plug port ® and blow air in port (€}, check that there is no

leakage.

3. Apply vacuum to port . [Approximately —13.3 to -20.0
kPa (=100 to -150 mmHg, —3.94 to -5.91 inHg}}
Plug port (0 and blow air in port (€) and ensure free flow out

of port ®).

4. Blow air in port (€ and check that air flows freely from port

EC-281

Gl

MA

b

ER
LG
FE

oL

A

EL



TROUBLE DIAGNOSIS FOR DTC P0440

CONNECT

O/—ring Q

msctivetesTl [

VENT conNTROLY OFF

=======: MONITOR =======:
CMP S RPMBEE) orpm
FR Q2 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN

[ ON

SEF191V|

P

< U2
< S 5.1 - 6.3 Nem
W (0.52 - 0.64 kg-m,
BATTERY 45.1 - 55.6 in-lb)

SEF9695

~—Blind plug

bdye

% (B): Bottomn hole (To atmosphere)
(B): Emergency tube (From EVAR canister)
© : Inlet port (To member)

SEF829T]

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

Condition Air passage continuity
VENT CONTROLNV between (&) and
ON No
QOFF Yes
OR
T
. Air passage continuity
Condition between @ and
12V direct current supply between ter- No
minals @ and @
No supply Yes

If NG or operation takes more than 1 second, clean valve using
air blower or replace as necessary.

If the portion (®) is rusted, replace EVAP canister vent con-
trol valve.

Make sure new O-ring is installed properly.

Water separator

1. Check visually for insect nests in the water separator air
inlet.

2. Check visually for cracks or flaws in the appearance.

3. Check visually for cracks or flaws in the hose.

4. Check that (8 and (€ are not clogged by blowing air into
with (&, and then () plugged.

5. In case of NG in items 2 - 4, replace the parts.

¢ Do not disassemble water separator.

EC-282



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

=4 & @ (Small Leak) (Negative Pressure) (Cont’d)
. G} Absoliute pressure sensor
|L ECM |9 comwsomnjl 1.  Remove absolute pressure sensor with its harness connec- Gl
Absolute pressure 66 tor connected.
sensor % 2. Remove hose from absolute pressure sensor.
3. Turnignition switch “ON” and check output voltage between RA
termina and engine ground.
ECM inal d i d
5 o l ! The voltage should be 3.2 to 4.8 V. "
i+ | 4. Use pump to apply vacuum pressure of —26.7 kPa (-200 Bl
SEFS15U mmHg, —7.87 inHQ) to absolute pressure sensor as shown

in figure and check the output voltage. LG
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 below -93.3 kPa (-700 mmHg, -27.56 =g
inHg) or over 101.3 kPa (760 mmHg, 29.92 inHg) of pres-
sure.

5. If NG, replace absolute pressure sensor. GL

T

AT

A

DX

EC-283



TROUBLE DIAGNOSIS FOR DTC P0440

BmacTveTesTR [
Mar/BAaRO swiv  MAP
z=r=zz=z=- MONITOR z—=z==zzz==—:
CMPS*RPM{REF) 700rpm

MAP/BARO SWV MAP
ABSOL PRES/SE 1.3V

[ BARC _|NITYEE

SEF500R,

g

B AcTivE TEST Ml

Baro

MAP/BARO SW/V
MONITOR

CMPS*RPM(REF)
MAP/BARO SW/V
ABSOL PRES/SE

700rpm
BARO
4.3V

SEF498R

SEF313Q)

BATTERY

DISCONNECT

M Tank fuel temperature
p sensor connector

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

MAP/BARO switch solenoid valve

Start engine and warm it up to normal operating tem-

1.
perature.
2. Perform “MAP/BARO SW/N” in “ACTIVE TEST”
mode with CONSULT.
3. Check the foliowing.
e Condition: At idle under no-load
e CONSULT display

MAP/BARO ABSOL PRES/SE (Voltage)

BARO More than 2.6V
MAP Less than the voltage at BARO

& Time for voitage to change

MAP/BARQ SW/V Required time to switch
BARO fc MAP
AP 1o BARO Less than 1 second

4. If NG, check solenoid valve as shown below.

OR

SEF478T]

Remove MAP/BARO switch solenoid valve.

% 1 . /it
&Y 2. Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals Yas No
and (2
No supply No Yes

3. If NG or operation takes more than 1 second, replace
solenoid valve.,

Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as
shown in the figure.

Resistance k{}
23-27
0.79 - 0.90

Temperature °C (°F)
20 (68)
50 (122)

If NG, replace tank fuel temperature sensor.

EC-284



TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

Engine speed

Y

Mass air flow sensor

Amount of intake air

Engine coolant temperature sen-
sof

Engine coolant temperature

A4

Battery

Battery voltage

Y

Ignition switch

Start signal EVAP canister

Closed throtile position switch

h 4

ECM »| PUrge volume
control valve

Closed throttle position

Throttle position sensor

Throttle position

Yy

Front heated oxygen sensor

Density of oxygen in exhaust gas

Y

Tank fuel temperature sensor

{Mixture ratio feedback signal)

Fuel temperature in fue! tank

v

Vehicle speed sensor

Vehicle speed

.
L

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor bypass
passage in the EVAP canister purge volume control valve changes to controi the flow rate. A built-in step
motor moves the valve in steps corresponding to the ECM output pulses. The opening of the valve var-
ies for optimum engine control. The optimum value stored in the ECM is determined by considering vari-
ous engine conditions. When the engine is operating, the flow rate of fuel vapor from the EVAP canister

is regulated as the air flow changes.

COMPONENT DESCRIPTION

The EVAP canister purge volume 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. |t operates according
to the output pulse signal of the ECM. Two windings are turned
ON and OFF in sequence. Each time an ON pulse is issued, the
valve opens or closes, changing the flow rate. When no change
in the flow rate is needed, the ECM does not issue the puise
signal. A certain voltage signal is issued so that the valve
remains at that particular opening.

SEF249P

EC-285
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up |dle 0 step
PURG VOL GV ® No-icad More than 60 seconds after starting

® Lift up drive wheels and shift to 1st
gear position.

engine More than 1 step
More than 16 krvh (10 MPH)

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)
NOC.
5 L EVAP canister purge vol- [Engine is running.| {Warm-up condition) 0. 06V
6 ume control valve L Idie speed )
16 | Y EVAP canister purge vol- Engine is running. BATTERY VOLTAGE
17 OR ume control valve l— Idle speed (11 - 14V)
56 | W/R - R BATTERY VOLTAGE
61 W/R Power supply for ECM llgnltlon switch “ON (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0443 ® An improper voltage signal is sent to ECM ® Hamess or connectors
1008 through the valve. (The valve circuit is open or sharted.)

® EVAP canister purge volume ¢ontrol valve

EC-286



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE E]

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni- [
tion switch “OFF”’ and wait at least 5 seconds before con-
ducting the next test. .
TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is more than 11V with ignition switch “ON”, 1
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. FE
2) Select “MODE 77 with GST.
- OR
@_@ 1) Turn ignition switch “ON” and wait at least 5 sec- €L
onds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”. [T

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

EC-287



TROUBLE DIAGNOSIS FOR DTC P0443

BATTERY

7.5A

e

Reler to "EL-POWER".

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

EC-PGC/V-01

e : Detectable line for DTC
e ;. Mon-detectable tne for DTC

WiL
| EVAP
- CANISTER
® PURGE
' = s
WL WL WfH{Z @ VALVE
KR ll“s:““IlECCb G
Ve[
6” RELAY [: mwts\'l
(G, LelyjLady |Lady
? i G WR CR
I
W/G WiFi I \
—— —- i
@=wR = @ mem v @ mm v/ W £ ML
EC-CMPS
.
i I
wa  wh W/R L Y G OR
ICl s [ferdt [ (sl = Gz
SSOFF VB VB EVP EVP EVP EVP ESMT(%ES
#1 43 §2 #4 MODULE)
Refer to last page (Foldout page).
@
1 B @ g @
alio]r1f12]13] 14l 1s]16] 7]18]10]20] W L 4[58/ ey
'@ﬁ
H.S.
1oif102103| {104]105[108
107{108[109| Hioj111{112
113[114[113| [116{t17[118

EC-288

AEC474A



TROUBLE DIAGNOSIS FOR DTC P0443

" EVAP canister purge e
"™~ volume control valve \
% —

% TS. @ﬂ
|
Q&
Bl

S,
[ Ecm  [o|connecron] JIEIEN
/4 5 E/\

a5 6 16 17

o |, el |, o] |, o]

SEF189S8

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. ® ECCS relay
2. Disconnect EVAP canister purge val- ® 7 5A fuse
ume control valve harness connector. ® Harness connectors
3. Turn ignition switeh “ON". . @9, @33,
4, Gheck voltage between terminals @
@)t artld engine ground with CONSULT ® Hamess for open or
e Ifs er- Batt it short between EVAP
oltage: Ballery vollage canister purge volume
OK controf valve and fuse
® Harness for open or
short between EVAP
canister purge volume
controf vatve and ECM
If NG, repair harness or
connectors.
E h 4
CHECK OUTPUT SIGNAL CIRCUIT. NG _| Repair open circuit or short
1. Turn ignition switch “OFF". to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check hamess continuity between
ECM terminal and terminal @
ECM terminal 17 and terminal (&),
ECM terminal (8) and terminal (3),
ECM terminal {8) and terminal (8).
Continuity should exist.
If OK, check harness for short to
ground and short to power.
J OK
NG

CHECK COMPONENT
(EVAP canister purge volume control

valve).
Refer to “COMPONENT INSPECTION”

¥

on next page.
l OK

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

L

INSPECTION END

EC-289

Replace EVAP canister
purge volume control
valve.
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TROUBLE DIAGNOSIS FOR DTC P0443

DISCONNECT

AT

SEF3530Q

PURG VOL CONTN
—oz=o==o== MONITOR

CMPSsRPM(REF)

FR 02 MNTR

AF ALPHA
THRTL POS SEN

WacTnverest® [

205tep

[Qull uP_ ][ DWN J[Qd]

SEFB07R

SEF374T,

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVVAP canister purge volume control
valve harness connector.
Check resistance between the following terminals.
terminal (2) and terminals (1), @
terminal &) and terminals @, (&)
Resistance:

35 - 43(} [At 20°C (68°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON".
Perform “PURG VOL CONT/” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister
purge volume contro! valve shaft moves smoothly
forward and backward according to the valve open-
ing.
If NG, replace the EVAP canister purge volume con-
trol valve.

OR
Disconnect EVAP canister purge volume control
valve harness connector.
Check resistance between the following terminals.
terminal (2) and terminals @), @
terminal (8 and terminals (@), (6)
Resistance:

35 - 43() [At 20°C (68°F)]

Reconnect EVAP canister purge volume contro! valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON” and “OFF”. Check that
EVAP canister purge volume control valve shaft
moves smoothly forward and backward according to
the ignition switch position.
If NG, replace the EVAP canister purge volume con-
trol valve.

EC-290



TROUBLE DIAGNOSIS FOR DTC P0446

= Tarminal

Canister side Plung>§ \

Spring
SEF378Q

Under vehicle (rear left)

e

\

[ Vehicle

. EVAP canister !
=

front -

PN |iﬁ

g e,

4’;?@3‘\ Fﬁl ]
a—-q*—

- TV

ne nnector

' % /
4 ’I"
ff\aa.'::h—ﬂﬁ
.-'L P .
\ Harness co
g

sl
EVAP canister vent control valve

SEF308V

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP
canister and is used to seal the canisier veni.

This solenoid (the EVAP canister vent control valve) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid
valve is energized.

A plunger will then move to seal the canister vent. The ability to
seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually
remains opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and
aliows “EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONTN ® |gnition switch: ON

OFF

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

TER-
WIRE DATA
MINAL iITE Tl
COLCR M CONDITION {DC voltage)
NO.
EVAP canister vent con- BATTERY VOLTAGE
1 P i itch "ON”
08 Uw irol valve [ignition switch "ON | (1 - 14v)
ON BOARD DIAGNOSIS LOGIC
Diagnostic : Check ltems
Troul?\lg .Code Malfunction is detected vyhen {Possible Cause)
P0446 ® An improper voltage signal is sent to ECM through ® Harness ar conneclors
0903 EVAP canister vent control valve. {EVAP canister vent control valve circuit is open or
shorted.)
® EVAP canister vent controf valve

EC-2H
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TROUBLE DIAGNOSIS FOR DTC P0446

¥ MONITOR % NO FAIL D

CMPS-RPM(REF) 700rpm

RECORD

SEF190P

Evaporative Emission (EVAP) Canister Vent
Control Valve {Circuit) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE"” has been previously conducted, always turn igni-
tion switch “OFF’’ and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is more than 11V at idle.
1) Turn ignition switch “ON".
\E 2) Select “DATA MONITOR” mode with CONSULT.
3) Starn engine and wait at least 5 seconds.
OR
@ 1) Start engine and wait at least 5 seconds.
= 2} Select “MODE 7” with GST.
OR
voy 1) Start engine and wait at least 5 seconds.
- 2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

EC-292



TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)
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TROUBLE DIAGNOSIS FOR DTC P0446

Under vehicle (rear left) A
. ‘ i Vehicle
\L[EVAP canister % front
T3 i

—

P P
EVAP canister vent control valve

SEF306V
BAcTveTEsTE [
VENT coNnTROLY  OFF
z=z=====z=z MONITOR ===zz==z==
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

on next page.

¢0K

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

'

INSPECTION END

EC-294

)| | - @)
Go 1o GHECK POWER SUPPLY [E].
A v

CHECK CIRCUIT. OK | Go to “CHECK COMPO-

1. Turn ignition switch “ON". "] NENT" after procedure C]

2, Perform “VENT CONTROL/V" in
“"ACTIVE TEST” mode.

3. Make sure that ratcheting sound is
heard from the vent control valve.

NG
E ¥

CHECK POWER SUPPLY. NG | Check the following.

1. Disconnect EVAP canister vent control "| ® Hamess connectors
valve hamess connector. ®@3d, E2D, F3d,

2. Turn ignition switch “ON”. ! @ ,

3. Check voliage between terminal @ ! @
and ground with CONSULT or fester. ® 10A fuse
Voltage: Batiery voltage ® Haress for open or

oK short between EVAP
canister vent control
valve and ECM
If NG, repair harness or
connectors.

CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following.

1. Tum ignition switch “"OFF". "| ® Harness connectors

2. Disconnect ECM harness connector. D, @9, E.

3. Check harness confinuity between ECM @, @3,
terminal and terminal (1). ® Harness for open or
Continuity shouid exist. short between EVAP
If OK, check harness for short to canister vent control
ground and short 1o power. valve and ECM

OK if NG, repair open circuit or
short to ground or shott to
power in harness or con-
nectors.

h 4

GHECK COMPONENT NG .| Replace EVAP canister

{EVAP canister vent control valve and "| vent control valve and

G-ring). Q-ring.

Refer to "COMPONENT INSPECTION"




TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent

Control Valve (Circuit) (Cont’d)

CONNECT O/—rir‘lg 8
MacnveTesTH [ COMPONENT INSPECTION
VENT conthroLy OFF EVAP canister vent control valve
=======; MONITOR =====5=: . . H H
CNPSFPMEER  Orom Check air passage continuity. _y §
FROZUNTR  HCH Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
THRTL PCE SEN 0.52v
[ oN Jonorr i Condition Air passage continuity
VENT CONTROL/V between (@) and
SEF191V] ON No
OFF Yes
) =Y
o
® | §
e T N
\ < Q\O-ringe N Air passage continuity
Condition
. , between @ and
b 7 @ 51 - 6.3 N°m 12V direct current supply between ter- No
@V (0.52 - 0.64 kg-m, minals (1) and (2)
BATTERY 45.1 - 55.6 in-Ib) Yes

SEF969S

No supply

It NG or operation takes more than 1 second, clean valve using

air blower or replace as necessary.

If the portion is rusted, replace EVAP canister vent con-

trol valve.

Make sure new O-ring is installed properly.

EC-295
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative
emission (EVAP)
control system
pressure sensor

SEF4290

W oA

—y

Qutput voltage V

< N
OV o M We &g

—91.3 +¢i.0
(=70, —2.76, ~1.39) {(+30, +1.18, +0.58)
Pressure kPa {mmHg, inHg, psi)

{Relative to atmospheric pressure)  SEF9545

Evaporative Emission (EVAP) Control System
Pressure Sensor

COMPONENT DESCRIPTION

The EVAP control system pressure sensor detects pressure in
the purge line. The sensor output voltage to the ECM increases
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.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MCNITOR ITEM

CONDITION

SPECIFICATION

EVAP SYS PRES ® |gnition switch: ON

Approx. 3.4V

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.
49 P/L Sensors’ power supply ||gnition switch “ON”| Approximately 5V
|Engine is running.] {Warm-up condition)
50 B Sensors’ ground L Approximately OV
Idle speed
EVAP 1
87 w control system |Ignition switch “ON”‘ Approximately 3.4V
pressure sensor

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

P0450
0704

® An improper vollage signal from EVAP control
system prassure sensor is sent to ECM.

Harness or connectors

(The EVAP control system pressure sensor circuit
is open or shorted.)

Rubber hose to EVAP control system pressure is
clogged, vent, kinked, disconnected or improper
conhnection.

EVAP control system pressure sensor

EVAP canister vent control valve

EVAP canister purge volume controi valve

EVAP canister

Rubber hose from EVAP canister vent control
valve fo waler separalor

EC-296



TROUBLE DIAGNOSIS FOR DTC P0450

Yz MONITOR ¢ NOFAIL []

CMPSsRPM(REF) 750rpm
COOLAN TEMP/S 85°C
TANK F/TMP SE 29°C

| RECORD

SEF362U

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION 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.
e Before performing the following procedure, confirm
battery voltage is more than 10V at idle.
1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF"” and wait at least 5 sec-
onds.
3} Turn ignition switch “ON”.
4) Select “DATA MONITOR” mode with CONSULT.
5) Make sure that “TANK F/TEMP SE” is more than 0°C

(32°F).
6} Start engine and wait at least 20 seconds.
OR
@5‘ 1) Start engine and warm it up to normal operating tem-
perature.

2) Check that voltage between ECM terminal and
ground is less than 4.2V.
3) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
4} Start engine and wait at least 20 seconds.
5) Select "MODE 7” with GST.
OR
@ 1) Start engine and warm it up to normal operating tem-
~ perature.
2) Check that voltage between ECM terminal and
ground is less than 4.2V.
3) Turn ignition switch “"OFF” and wait at least 5 sec-
onds.
4} Start engine and wait at least 20 seconds.
5) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
6) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-297
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)
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TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System

EC-299

1
Under vehicle (rear lef) Pressure Sensor (Cont’d)
~,
DIAGNOSTIC PROCEDURE
{’A
INSPECTION START al
'
NG . WA
- EVAP gontrol CHECK RUBBER TUBE CONNECTED Reconnect, repair or
N Harness connector_ TO THE SENSOR
% system pressure . replace.
T consar Check rubber tube connected to the sen-
sor for clogging, veni, kink, disconnection ERI
N or improper connection. :
EVAP canister-———
i SEF307Y ¢o|(
)
\\\ ~— 1. Turn ignition switch “OFF”. LG
. = 2. Loosen and retighten engine ground
- e, ™oy SCraws.
_’ [ = ¥
: CHECK POWER SUPPLY. NG | Check the following. -
\ 1. Disconnect EVAP control system pres- ® Harness connectors g
sure sensor hamess connector. G, , B,
2. Check sensor harness connector for @, ,
water. . ® Harness for open or G
Water should not exist. short between EVAP
If OK, go to step 3. If NG, repair or control system pressure
replace harness connectot. sensor and ECM WT
3. Turn ignition switch “ON". If NG, repair harness or '
DECONNEST 4. Check valtage between terminal @ and connectors.
== engine ground with CONSULT or tester.
TS, G{}' Voltage: Approximately 5V &T
OK
B v
NG : F&
CHECK GROUND CIRCUIT. y| Check the following.
1. Turn ignition switch "OFF”. ® Harness connectors
@ O 2. Check hamess continuity between ter- an, @9, &,
% : ] minal (1) and engine ground. @D, @3, ED R
= Continuity shauld exist. ® Harmess for oor
SEF41001 If OK, check hamess for short fo short between EVAP
ground and short to power. control system pressure 5E
sensor and ECM
8/ OK ® Harness for open or
Y R short between EVAP
Q Ez 3) Eg} control system pressure 8T
. ' sensor and TCM (With
AT)
If NG, repair open circuit or S
@ short tc ground or short to -
power in harness or con-
- nectors. BT
N v
serz110| | CHECK INPUT SIGNAL CIRCUIT. NG | Cneck the foilowing.
1. Disconnect ECM hamess connector. ® Harness connectors I,
2. Check hamess continuity %tween ECM D). @19, 8D,
terminal and terminal (2). @9 @:9 .
ey f - Coniinuiiy should exist. ® Harne’ss for,oor E
HS, E@ 1.8 If OK, check harness for short to short between ECM and L.
ground and short to power. EVAP control system
IL_Ecm_|of CONNECTOHII 123 oK pressure sensor
67 I NG, repair open circuit or )
short to ground or short to
power in harness or con-
nectors.
SEF4%6R {Go to next page.)



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
®
EVAP canister i
e CHECK COMPONENT NG | Replace EVAP canister
{EVAP canister purge volume control " purge volume control
valve). valve.
Refer to “COMPONENT INSPECTION”,
EC-290.
EVAP canister
Water\i vent control valve gepgggy rOK
CHECK COMPONENT NG .| Replace EVAP canister
(EVAP canister vent control valve). "l vent control valve.
Refer to “COMPONENT INSPECTION",
EC-403.
OK
A4
CHECK COMPONENT NG | Replace EVAP control sys-
{EVAP control system pressure sensor). "1 tem pressure sensor.
Refer to "COMPONENT INSPECTION”,
EC-301.
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 controi
valve and clean the rubber tube using air
blower.
For water separator, refer to EC-389.
OK
E ¥
CHECK IF EVAP CANISTER SATU- NG | Gheck the following.
RATED WITH WATER. | 1. visually check the EVAP
1. Remove EVAP canister with EVAP can- canister for damage.
ister vent control valve attached. 2. Check hose connecticn
2. Check if water will drain from ithe EVAP between EVAP canister
canister. If it will, weigh the EVAP canis- and watler separator for
ter with the vent control valve attached. clogging and poor con-
If the weight is: nection.
More than 1.8 kg (4.0 Ib) — NG 3. Check water separator.
Less than 1.8 kg (4.0 ib) - OK Refer to “COMPONENT
INSPECTION”, EC-282.

OK

!

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

v

INSPECTION END

EC-300

i NG, repair hose or
replace EVAP canister or
water separator,




TROUBLE DIAGNOSIS FOR DTC P0450

ECM !0] CONNEC@]

EVAP control Sys1em 67
pressure sensor

SEF516U

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)
COMPONENT INSPECTION

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor with its har-
ness connector connected.

2. Remove hose from EVAP control system pressure sensor.

3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

4. Check output voitage between ECM terminal &2 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 below -20 kPa (-150 mmHg, -5.91 inHg)
or over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

5. If NG, replace EVAP control system pressure sensor.

EC-301
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

Vehicle speed The vehicle speed sensor is installed in the transaxle. It contains
sensor a pulse generator which provides a vehicie speed signal to the
speedometer. The speedometer then sends a signal to the
ECM.

AECT10

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

TER-
WIRE DATA
MI:'%AL COLOR ITEM CONDITION (DC voltage)

0 - Approximately 4.2V

— - M
[Engine is running.| T PR
26 PU/R Vehicle speed sensor Lift up the vehicle. S 1TV
In 2nd gear position Sl At aatile
Vehicle speed is 40 km/h (25 MPH). e
——— -
o
SEF194T
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Che.Ck tems
(Possible Cause)
No.
PO500 ® The almost 0 km/h (0 MPH) signal from vehicle speed |® Harness or connector
0104 sensor is sent to ECM even when vehicle is being {The vehicle speed sensor circuit is open or shorted.)
driven. ® Vehicle speed sensor

EC-302



TROUBLE DIAGNOSIS FOR DTC P0500

B VEHICLE SPEED SEN CKTH

AFTER TGUCH START
DRIVE VEHICLE
AT 10km/h (Bmph} OR
MORE WITHIN 15 sec

MEF553D

next il START |

Y MONITOR ¢ 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

| RECORD |

SEF324U

[ Ecm Jo[connecTon]] .
28
t
!

o

COMNECT

&

SEF325U

Vehicle Speed Sensor (VSS) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF’’ and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Steps 1 and 2 may be conducted with the drive wheels lifted
in the shop or by driving the vehicle. If a road test is
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.
OR

1) Start engine
2) Read vehicle speed sensor signal in “DATA MONI-
TOR” mode with CONSULT. The vehicle speed on
CONSULT should exceed 10 km/h (6 MPH) when
rotating wheels with suitable gear position.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-305.
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT.
4) Warm engine up to normal operating temperature.
5) Maintain the following conditions for at feast 10 con-
secutive seconds.
CMPS-RPM (REF): 2,000 - 3,200 rpm (A/T)
1,950 - 2,900 rpm (M/T)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 2.3 - 3.5 ms (A/T)
2.3 - 3.7 ms (M/T)
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 control valve circuit. During this check, a DTC
might not be confirmed.

(m=n 1) Lift up drive wheels.

@ 2) Start engine.

3) Read vehicle speed sensor signal in “MODE 1” with
GST.

The vehicle speed sensor on GST should be able to
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
OR
(hoy 1) Lift up drive wheels.
= 2) Start engine.

3) Read the voltage signal between ECM terminal
(Vehicle speed sensor signal) and ground with oscil-
loscope.

4) Verify that the oscilloscope screen shows the signal
wave as shown at “ECM TERMINALS AND REFER-
ENCE VALUE” on the previous page.

EC-303
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH
ONor START

EC-VSS-01

FUSE - .
1A %I;S}CK Refer to “EL-POWER",
S D) s - Detectable iine for DTC
1 —  Non-detectable ling for DTC
[EK] _
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Y
Y
(22 ]]
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TE
|
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,
— —-
—— s ] 0] aLea b
|23||
PU/M
V.
A
O A R R/Y
---------
£ =
R RAY
PU/R
l_._1
F27 +
PU/R
o—0
PU/R PUR A R/Y
st il Iz7 || H 2 || |r1 ]I
B B B vapP ECM (ECCS TCM VEHICLE
4+ L L CONTHO)L ggANHsgALlssaom EEEEBR
= = = MODULE NT
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(F2s) D) E208
Refer ‘o last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0500

CISCONNES™ NISCONKFCT
AE A€

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

[_Ecm

|o|conNECTOR]|
26 I _.o 23

[Q]

&

AECS97

CHECK SPEEDCMETER FUNCTION.
Make sure that speedometer functions

properly.

Y

OK

v

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

Y

INSPECTION END

EC-305

¥
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". | ® Harness connectors
2. Disconnect ECM harness connector ®@3d, E2D
and combination meter harness con- ® Hamness for open or
nector. short between ECM and
3. Check harness continuity. combination meter
Ep— ® Harness for open or
short between combina-
ECM Meter tion meter and TCM
) {With A/T)
Continuity should exist. If NG, repair open circuit or
If OK, check harness for short to short to_ ground or short to
ground and short to power. power in harness or con-
nectors.
OK
¥
NG

Check the following.
® Harness connectors

@9,

@® Harness connectors
&,

® Hamness for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor and its 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

Engine speed

Camshaft position sensor

Y

. Amount of intake air
Mass air flow sensor »

Engine coolant temperature sensor Engine coolant temperature

ignition switch Start signal -

Throttle position sensor Throttle position

¥

:ngil?i:{pi‘ns’ztt?:n(gﬂt;?\o(ﬁﬁ )/models) ParidNeutral postton | ECM |yl IACV-AAC valve
Air conditioner switch Air conditioner cperation -
Power steering il pressure switch Power steering load signal N
Battery Battery voltage R
Vehicle speed sensor Vehicle spoed >
Cooling fan Cooling fan operation N

This system automatically controls engine idle speed to a specified level. ldle 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
sensor detects the actual engine speed and sends a signal to the ECM. The ECM then controls the
ON/OFF time of the IACV-AAC valve so that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by taking into consideration various engine conditions, such
as during warm up, deceleration, and engine load (air conditioner, power steering and cooling fan opera-
tion),

COMPONENT DESCRIPTION

IACV-AAC valve

The IAC valve-AAC valve is moved by ON/OFF pulses from the
ECM. The longer the ON pulse, the greater the amount of air
that will flow through the valve. The more air that flows through
the valve, the higher the idle speed.

SEF040E

EC-306



TROUBLE DIAGNOSIS FOR DTC P0505
Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

@l
MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up ldle 20 - 40%
® Air conditioner switch: OFF i
IACV-AACHY ® Shift lever: *N” HA
® No-load 2,000 rpm —
ECM TERMINALS AND REFERENCE VALUE i
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).
TER- LG
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 10V
v) —— .
[Enginie is funning.| (Warm-up condition) 1‘5’ IFE
ldle speed O
e ] G
""" SEF645U
101 SB IACV-AAC valve T
Approximately 10V -
(V) _
[Engine is running.| (Warm-up condition} 16} Al
F,
" SEFBaU
ON BOARD DIAGNOSIS LOGIC
Diagnostic ™G
Gl
Trouble Code Makunction is detected when ... Ch(?Ck ftems "
No (Possible Cause)
P0O505 A) The IACV-AAC valve does not operate properly. ® Harness or connectors ST
0205 {The IACV-AAC valve circuit is open.)
® JACV-AAC valve
B) The IACV-AAC valve does not operate properly. ® Haress or connectors Ao
(The IACV-AAC valve circuit is shorted.)
® [ACV-AAC valve
BT
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE HA

NOTE:
o If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always [
turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.
e Perform “Procedure for malfunction A” first. f DTC [
cannot be confirmed, perform “Procedure for malfunc-

tion B”.

EC-307
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* MONITOR ¥ NO FAIL

COOLAN TEMP/S

30°C

RECORD

|

SEFo0zP

¥r MONITOR  # NOFAIL [_]

CMP&«RPM(REF)
COCLAN TEMP/S
INT/A TEMP SE

700rpm
85°C
18°C

REGCORD

SEF327U

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

Procedure for malfunction A

® 2

Tum ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine and run it at idle at least 2 seconds.
OR

Start engine and run it at idle at least 2 seconds.
Select “MODE 7” with GST.
OR

Start engine and run it at idle at least 2 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".

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

Procedure for malfunction B

® "

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

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

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

4) Start engine and run it for at least 1 minute at.idle
speed.

OR
5 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.

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.
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01 @l

IGNITION SWITCH

ON or START
. | - &l
1 FUSE Refer to “EL-POWER". [}Vﬂf‘é\\
e) 108 |BLOCK :
J/B) : Detectable line for DTC
{ ——  Dolec
- = : Non-detectable line for DTC
LLEx]y &
BR
LG
BR
FE

el

I
=
g
=

r._||BH|
1
IACY- Ar
AAC VALVE
FA
[
SB
=4
BR
S8 &7
[l
= ECM (ECCS
CONTROL
MODULE) 58
A
BT
A
e[3l4] O  Tslel7[8lwaa RB e e T 2 50 TS (YA »=e ’
g [o[11]z[r3fafa[e7 e[l —w 3 N D S S (112) &R
EL
| L
101]r02] 103} [104[1as]ro0e (20]21]22]23] 8 B
24]2s]26]27]28] |42 i
107)168[108| friofirifiz
Pafao31[32[33] o9
113fti2] 15| [rie]zi1s B EBE,

AEC4624a
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TROUBLE DIAGNOSIS FOR DTC P0505

7

@/

IACV-AAC varwk/ﬁ_

harness connector | MEF446F
DISCGNNECT
B 6
,\
\1 2
r® e-J |
SEF0545

FIQ(‘GNN ooy DISCOMNECT
.

ECM O-GUNNEGTOFI” @
101
i
. o

AEC323A

. €& “

SEF0575

Idle Air Control Valve (IACV) —

Control (AAC) Valve (Cont’d)
DIAGNOSTIC PROCEDURE

Auxiliary Air

CHECK COMPONENT

4

INSPECTION START
v
CHECK POWER SUPPLY. NG | chack the fallowing.
1. Stop engine. "| ® Hamess connectors
2. Bisconnect IACV-AAC valve harness ,
connector. ® 10A fuse
3. Turn ignition switch “ON". ® Harness for open or
4. Check vollage between terminal @ short between IACV-
and ground with CONSULT or tester. AAC valve harness con-
Voltage: Battery voltage nector and fuse
If NG, repair harness or
OK connectors.
B] v
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair open circuit o short
1. Disconnect ECM hamess connector. " 1o ground or short to power
2. Check harness continuity between ECM in harness or connectors.
terminal and terminal (2)
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
¥
NG

Replace IACV-AAC valve.

([ACV-AAC valve).
Refer to “COMPONENT INSPECTION”
below.

OK

¥

Perorm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-106.

¥

INSPECTION END

COMPONENT INSPECTION
IACV-AAC valve

Disconnect IACV-AAC valve harness connector.

e Check IACV-AAC valve resistance.
Resistance:
Approximately 100} [at 25°C (77°F)]
e Check plunger for seizing or sticking.

e Check for broken spring.

EC-310
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Throttle position switch CIOSEd Throttle POSitiOI‘I SWitCh
built inte throttle
position sensor Throttie position COMPONENT DESCRIPT'ON &l
(@) switch connector A closed throttle position switch and wide open throttle position
= switch are built into the throtile position sensor unit. The wide
= open throttle position switch is used only for A/T control.
Thrott N When the throttle valve is in the closed position, the closed MA
[hrofle PosTo | throttle position switch sends a voltage signal to the ECM. The
i e ECM only uses this signal to open or close the EVAP canister M
(@) purge control valve when the throttle position sensor is malfunc-
sersosy|  Hioning.
LG

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

TER-
WIRE DATA
MINAL COLOR ITEM CCNDITION (DC voltage)
NO. FE
' |Ignition switch “ON”[ {Warm-up condition) BATTERY VOLTAGE
11 - 14V
7 v Throttle position switch Accelerator pedal fully released ( ) CL
(Closed position) [ignition switch "ON”|
Approximately OV
Accelerator pedal depressed MT
ON BOARD DIAGNOSIS LOGIC
AT
Diagnostic Trouble N Check Items
Code No. Malfunction is detected when .... (Possible Cause)
PO510 ® Battery voltage from the closed throttle position ® Harness or connectors [FA
0203 switch is sent to ECM with the throttle valve (The closed throttle position switch circuit is
opened. shorted.) .
® Closed throttle position switch R
® Throttle position sensor
BIR
8T
RS
BT
HA
EL
IB)S

EC-311
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HE B D7

J—

[o] connecTorl|

_J'_]_
P &

SEF366U

(}
[ Ecwm

# MONITOR ¥ NOFAIL ]

COOCLAN TEMP/S
VHCL SPEED SE
THRTL POS SEN

84°C
45kmv/h
2.6V

| RECORD |

SEF329U

e

M ecm [o]connecTor]| . fé)\_H

27
g
e &4

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 normai operating tem-
perature. :
2) Check voltage between ECM terminal &) and ground
under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately 0V
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-314.
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 2.1V
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 overail function of the closed
throtile position switch circuit. During this check, a 1st trip DTC
might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Check the voltage between ECM terminal @) and

ground under the following conditions.

At idle: Battery voltage

At 2,000 rpm: Approximately 0V

EC-312
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Closed Throttle Position Switch (Cont’d)

IGNITION SWITCH al
ON or START
| | mmm : Deteciable line for DTC
! 10A gtjgtE:K Refer to “EL-POWER". —:Ngn-detectable iine for DTC
(B LAy - With AT RIA,
’ M74
|[eN |
Bl
,—'—|®
L
LG
FE
GL
BR/Y
5 i
[5] THROTTLE BT
) POSITION
SWITCH
{(CLOSED THROTTLE POSITION
OFF o|=|= SWITCH AND WIDE OPEN e
e THROTTLE POSITION SWITCH) by
Sl .
WIDE
CLOSED TOPEN "
I N/ §
¥ LG
I LGLG 7
1
(I) Y1 SE
Y LG
& ECM (ECCS 14 21 TCM o
[27] M (E [21]
IDLE CONTROL CLOSED ooE [(TRANSMISSION
MODULE) sSw o CONTROL
SWITCH MODULE) RS
Refer to last page {Foldout pags). BT
112]3]4] & Tslel7]8]Guma3 1Ja]s] & [a[s]e]G46)
o fiol11]12]13]14] 518l 7[18]19]20] "W 718 [ al1oj11[12]13]14]15] 16| “w
INNIBNCI[AN[ENEBN]TN] (7 4) =
BRINI U INTER N RN Gy lsle )y @
[V H.S. EL

101]102]103] |104]105]108
107[108{108] [110]111]112
113{114{115] [116[117[118

AEC479A
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TROUBLE

e
LS
@Intake manifeld collector F ~
N \“Thruttle position sensor
% ’ § £ 5 harness connector .
SEF273V
R DISCONNECT
il i)
A€
&3
f ® on
SEF405C
B
DISCONNECT DISCONNECT
& ki
HS. T.5.
ECM |0 CONNECTOR (4]sle
27
SEFG62R

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY. NG_‘ Check the following.

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

2. Disconnect throttle position switch har- @ (D)
ness connector. ® 10A fuse

3. Turn ignition switch “ON". ® Harness for open or

4. Check voltage between terminal @ short between throttle
and engine ground with CONSULT or position switch and fuse
fester. If NG, repair harness or
Voltage: Battery voltage connectors.

oK
B h 4

CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.

1. Turn ignition switch “OFF”. "| ® Hamness for open or

2. Disconnect ECM harness connector. short between throttle

3. Check harness continuity between ECM position switch and ECM
terminal @ and terminal @ ® Harness for open or
Cantinuity should exist. short between throttle
If OK, check harness for short to position switch and TCM
ground and short to power. {With A/T)

OK If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.

X
ADJUST THROTTLE POSITION SWITCH
IDLE POSITION.
Perform BASIC INSPECTION, EC-82.

L oK
CHECK COMPONENT NG .| Replace throttle position
(Closed throttle position switch). "1 switch.
Refer to “COMPONENT INSPECTION”
on next page.

¢ OK

NG

CHECK COMPONENT
(Throttle position sensor).
Refer to "COMPONENT INSPECTION”,

EC-151.
iOK

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

v

INSPECTION END

EC-314

Replace throttle position
sensor.




TROUBLE DIAGNOSIS FOR DTC P0510

DISCONNECT

SEF291V

Closed Throttle Position Switch (Cont"d)

COMPONENT INSPECTION
Closed throttle position switch

1. Start engine and warm it up to normal operating tempera- &l
ture,
2. Tumn ignition switch “OFF”. m
3. Disconnect throttle position switch harness connector.
4. Check continuity between terminals (& and (6) while open-
ing throttle valve manually. N
Throttle valve conditions Continuity
Completely closed © Yes LG
Partially open or completely open No
If NG, replace throttle position switch. ﬂ
FE
GL
M
AT
A
RA
BR
8T
RS
BT
A
EL
)4

EC-315



TROUBLE DIAGNOSIS FOR DTC P0605

SEC2208

ON BOARD DIAGNOSIS LOGIC

Engine Control Module (ECM)

COMPONENT DESCRIPTION

The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for
power supply. The ECM controls the engine.

Diagnostic Trouble
Code No.

Malfunction is detected when ....

Check Item
(Possible Cause)

P0605 ® ECM calculation function is malfunctioning. ® ECM

0301

¥ MONITOR w NO

CMPS+RPM(REF) 700rpm

FAIL I: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 next test.
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Run engine for at least 30 seconds at idle speed.
OR
& 1) Turn ignit_ion switch “ON".
2) Start engine.
3) Run engine for at least 30 seconds at idle speed.
4) Select “Mode 7" with GST.
OR
@ 1) Turn ignition switch “ON”.
= 2) Start engine and wait at least 30 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-316
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Engine Control Module (ECM) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

b

1) Turn ignition switch “ON", )
2) Select “SELF DIAG RESULTS” [
maode with CONSULT.

3} Touch “ERASE”.

=gl

- OR ol
g@ 1) Turn ignition switch “ON".

2) Select MODE 4 with GST. e

LG

3) Touch "ERASE".
OR
Tr%?s 1} Turn ignition switch “ON”.
2} Erase the Diagnostic Test Mode
Il (Self-diagnostic results)
memory. Refer to EC-53.

FiE
¥
PERFORM DIAGNOSTIC TROUBLE oL
CODE CONFIRMATION PROCEDURE, B
see previous page.
‘L g
Is the 1st trip DTG POB05 (0301) dis- Yes | Replace ECM.
played again? " AT
i, No
INSPECTION END BA
(i
ET
A
EL
[J\:\.’F

EC-317



TROUBLE DIAGNOSIS FOR DTC P1105

SYSTEM DESCRIPTION

Camshaft position sensor

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve

Engine speed

Ignition switch

Start signal

Ad

Throttle position sensor

Throttle position

Vehicle speed sensor

Vehicle speed

Y

A 4

MAP/BARC
switch solenoid
valve

ECM

This system allows the absolute pressure sensor
to monitor either ambient barometric pressure or

Solenoid

Conditions

intake manifold pressure. The MAP/BARO switch
solenoid valve switches between two passages
by ON-OFF pulse signals from the ECM. {One
passage is from the intake air duct, the other is

from the intake manifold.) Either ambient baro-

ON

metric pressure or intake manifold pressure is
applied to the absolute pressure sensor.

Absolute pressure sensor

From air duct f

intake
manifold
vacuum
signal

SEF417Q

® Far 5 seconds after turning ignition switch
“ON” (Engine is net running)
OR

® For 5 seconds after starting engine
R

® More than 5 minutes after the sclenoid valve
shuts OFF.
and
® Throttle valve is shut or almost fully shut for
more than S seconds
and
® Vehicle speed is less than 100 km/h (62
MPH).

COMPONENT DESCRIPTION

The MAP/BARO switch solenoid valve switches its air flow pas-
sage according to the voltage signal sent from the ECM. When
voltage is supplied from the ECM, the MAP/BARO switch sole-
noid turns “ON”. Then, the absolute pressure sensor can moni-
tor the ambient barometric pressure. When voltage is not sup-
plied from the ECM, the MAP/BARO switch solenoid valve turns
“OFF”. Then, the sensor monitors intake manifold pressure.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

MAP/BARC SW/V

CONDITION SPECIFICATION
® For 5 seconds after starting engine BARO
® More than 5 seconds after starting engine MAP

EC-318



TROUBLE DIAGNOSIS FOR DTC P1105
Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (Cont’d)
ECM TERMINALS AND REFERENCE VALUE G
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER- MA
WIRE DATA
Mllth[)AL COLOR ITEM CONDITION (DG voltage)
Ignition switch “ON” B
For 5 seconds after turning ignition switch
"ON” 0-1Vv -
[Engine is running.| LG

MAP/BARO swilch sole- For 5 seconds after starting engine

69 GY/R

noid valve [Ignition switch “ON""]
!\'Aool';? than 5 seconds after ignition switch BATTERY VOLTAGE
— - (11 - 14V) _
|Eng|ne is runmng.| EE
|_ More than 5 seconds after starting engine
o
ON BOARD DIAGNOSIS LOGIC 7
Diagnostic Trouble L Check ltems -
M hen ... i
Code No. alfunction is detected when (Possible Cause) T
P1105 A) MAP/BARO switch solenoid valve receives the ® Harmmess or connectors
1302 voltage supplied though ECM does not supply {(MAP/BARQ switch solenoid valve circuit is open AT
the voltage to the valve. or shorted.)
® MAP/BARO switch solenoid valve
B) There is little difference between MAP/BARO ® Harness or connaclors B4,
switch solenoid valve input voltage at ambient (MAP/BARO switch solenoid valve circuit is open
baremetric pressure and voltage at intake mani- or shorted.)
fold pressure. ® Hoses A
{Hoses are clogged, vent, kinked, disconnected or
improper connection.)
® Absolute pressure sensor i
® MAP/BARQ switch solenoid valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
PURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

X

EC-319
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Yr MONITOR ¢ NOFaIL []

CMPS*RPM(REF) 700:pm
GOOLAN TEMP/S 85°C

| RECORD

SEF230U

4 MONITOR ¥ NOFAL ]

CMPSRPM(REF) 812rpm
COOLAN TEMP/S 85°C
TANK F/TMP SE 29°C

( RECORD

SEF195V

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (Cont’d)

Procedure for malfunction A

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

®

2)

Turn ignition switch "ON” and select “DATA MONI-

-TOR” mode with CONSULT.

Wait at least 10 seconds.
OR

@ 1) Turn ignition switch “ON” and wait at least 10 sec-
= onds.
2) Select “MODE 7” with GST.
OR
@ 1) Turn ignition switch “ON” and wait at least 10 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.

Procedure for malfunction B

K
2)

Start engine and warm it up to normal operating tem-

perature.
Turn ignition switch “OFF” and wait at least 5 sec-

onds,

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

4) Make sure that “TANK/F/TEMP SE” is more than 0°C
(32°F).

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

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 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) 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 1l (Self-diagnostic

results)” with ECM.
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Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)
Gl
- EC-SW/V-01
IGNITION SWITCH
ON or START I]:Eﬂnﬂ-\.\
-1 FUSE m— : Detectable line for DTC
g 10a | BLOCK|Refer 10 “EL-POWER. e - Non-detectable line for DTC
(JB)
. [ER
JES]
@@ 16
E&D

GL

R
BIH
rli_“l_[ T
2
L
GY/R

MAP/BARO
SWITCH
SOLENGID
1 JVALVE AT
A,
) Ja)
GY/R RA
B3
L.—I.FS
GY/R BB
511}
GY/R
B BIS
ECM (ECCS
SOL CONTROL
MODULE)
E» BT
&
HAE 5161715 |(M33 K2R K [ K K BRIK] (7 7)
[ BRI BEEEEE R 0 (T F AT R A 8 I T BH GY EL
103X

39
43
30

101]102]1031 [104]105{106
107]108]108] [110]111]112
113|114)115] §116{117]|118

W H.S.

AEC472A



TROUBLE

DIAGNOSIS FOR DTC P1105

Under view of englne compartment

\Y
Exhaust front tube
N / -~ Vehlcle front

\ > MAP/BARC SWitch
{sqlencnd valve

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (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

EC-325.

OK
¥

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

¥

INSPECTION END

EC-322

SEFes0v INSPECTION START
TISCONNECT
I . .
CHECK POWER SUPPLY. .| Check the following.
1. Turn ignition switch “OFF”. 7| ® Harness connectors
2. Disconnect MAP/BARO switch solenoid ,
valve harness connector. ® Harness connectors
3. Turn ignition switch “ON", .
4. Check voltage between terminal (2) @® 10A fuse
and engine ground with CONSULT or ® Harness for open or
T tester. short between MAP/
= Voltage: Battery voltage BARO switch solenoid
SEF519TJ valve and fuse
CK If NG, repair harness or
r_ . DISCONNECT . . DISCONNECT connectors.
HS 18
= E h 4
e olcowecton] (] CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
69 1. Turn ignition switch “OFF™. | ® Harness connectors
2. Disconnect ECM hamess connector. Ed ,
3. Check harness continuity between ECM ® Harness for open or
terminal €9 and terminal (1) with short between MAP/
CONSULT or tester. BARQO switch solenoid
@ Continuity should exist. valve and ECM
if OK, check harness for short to If NG, repair cpen circuit or
SEFSR0T ground and short to power. short to ground or short to
power in harness or con-
OK nectors.
v
CHECK COMPONENT NG | Replace MAP/BARO
(MAP/BARQ switch solenoid valve). "| switch solenoid valve.
Refer to “COMPONENT INSPECTION”,




TROUBLE DIAGNOSIS FOR DTC P1105

Under view of engine compartment

R T
Exhaust front tube / ‘
N / f\ror;:t

*~ Vehicle

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)
Procedure B

|
S
25 MAP/BARO switch

INSPECTION START

—
ﬂ Improper connection

SEF109L

(Go to next page.)

EC-323

f \sqlenoid valve
v
CHECK VACUUM SOURCE AND CIR- OK_ CHECK COMPONENT
CUIT TO MAP/BARO SWITCH SOLE- | (Absolute pressure sen-
SEF250v| | NOQID VALVE. sor).
1. Start engine and warm it up to normal 1. Check for disconnection
From ‘ Absolute operating temperature. of vacuum hose con-
air duct’ o Z;isssel:re Vacuum 2. Tum ignition switch “OFF". nected to the sensor.
rz . = gauge 3. Connect MAP/BARO switch solenoid 2. Disconnect sensor's
Three-way ——_ valve and absolute pressure sensor connector and check
connector with a rubber tube that has vacuum sensor harness connec-
o fé)\ ’ gauge. tors for water.
o 4. Turn ignition switch "ON”. Water should not exist.
Ci@ Intake 5. Select “MAP/BARO SW/" in Refer to “COMPONENT
manifold “ACTIVE TEST' mode with INSPECTION" of
4 vacuum CONSULT. “TROUBLE DIAGNOSIS
i ¢ SEFE76T 6. Start engine and let it idle. FOR DTC P0105”,
7. Touch “MAP” and "BARQO” alter- EC-295.
nately and check for vacuum.
MrcTveTesTE [ OK NG
v
MAP/BARC SWY Vacuum
MaP/BARO swiv  MAP . Repair (dis-
zzzzzzzz=zz MONITOR =zz====== BARO Should not exist connection)
CMPS«RPM(REF} 700rpm MAP Should exist or replace
MAP/BARQ SW/V MAP |
ABSOL PRES/SE 1.3V OR absolute
@ 4. Turn ignition switch “ON”. pressure
5. Start engine and Jet it idle. sensor or
8. Check for vacuum. hamess
BARO |IITY NN - conneciors
SEFS00R For _5 seconds after starting :
engine: v
Vacuum should not exist. G p
. ¢ to “TROUBLE DIAG-
ACTIVE TEST For 5 seconds after starin
u I er?gme_ " ng NOSIS FOR INTERMIT-
MAP/BARC sw/v  Baro Vacuum should exist. TENT INCIDENT",
zzzzzzz=zzz MONITOR =========: EC-106.
CMPSsRAPM{REF) 700rpm NG
MAP/BARO SW/V¥  BARO B
ABSOL PRES/SE 43V Y
CHECK HOSE. NG | Ciean, repair or reconnect
1. Turn ignition switch “OFF”. "1 the hose.
BAR 2. Check hose for clogging, cracks, dis- i NG, check vacuum port
MAP connection or improper connection. for clogging.
_SEFagen|
OK OK
E] | 4
CHECK INTAKE SYSTEM.
Check the intake system
for air leaks.

=

LG

FE

Gl

T

ST

RS

BT

HA

EL



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/

I Barometric Pressure (BARO) Switch Solenoid
. Valve (Cont’d)
NG
@ D o CHECK POWER SUPPLY. .| Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
f 2. Disconnect MAP/BARO switch solenoid @
@ valve harness connector. ® Harness connectors
3. Turn ignition switch “ON". ,
4. Check voltage beiween terminal @ ® 10A fuse
reconmEGT F—— and engine ground with CONSULT or ® Harness for open or
. . . tester. short between MAP/
Voltage: Battery voltage BAROQO switch solenoid
521 If OK, check harness for short. valve and fuse
o = '
FCM_ | ICONNECTOR” 1 If NG, repair harness or
69 OK connectors.
E] v
CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following.
[Q] 1. Turn ignition switch “OFF". "| ® Hamess connectors
2. Disconnect ECM hamess connector. (), @D
3. Check harness continuity between ECM If NG, repair open circuit,
terminal and terminal @ with short te ground or short to
CONSULT or tester. power in harness connec-
Continuity should exist. tors.
If OK, check hamess for short to
ground and short to power.
OK
Y
NG

CHECK COMPONENT

(MAP/BARC switch solenoid valve).
Refer to “COMPONENT INSPECTION”
on next page.

OK

b 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIBENT", EC-108.

hJ

INSPECTION END

EC-324

Y

Replace MAP/BARO
swilch solenoid valve.




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BARO) Switch Solenoid
BAacTvETESTIR [ Valve (Cont’d)
MAP/BARC swv  MAP COMPONENT INSPECTION &l
zzzzzzzzns MONITOR =zz==zzzz: . .
CMPS*RPM(REF) 700rpm MAP/BARO switch solenoid valve
NoaEDAROSWY  MAR 1. Start engine and warm it up to normal operating tem- 14
perature.
2. Perform “MAP/BARO SW/NV” in “ACTIVE TEST” _
mode with CONSULT. EM
BARO m 3. Check the following.
SEFS00R e Condition: At idle under no-load N
e CONSULT display LS
WacTveTesTM [ MAP/BARO ABSOL PRES/SE (Voltage)
MAP/BARC sw/v  Baro BARO More than 2 6V
==3=722222 MONITOR ==z===2222 MAP Less than the voltage at BARO
CMPSeRPM(REF) 700rpm
MAP/BARO SW/V  BARO o Time for voltage to change Flg
ABSOL PRES/SE 4.3V
MAP/BARO SW/vV Required time to switch
BARO to MAP GL
BARO MAP VAP © BARG Less than 1 second
SEF498R
4. If NG, check solenoid valve as shown below. T
OR
‘ﬁ. 1. Turn ignition switch “OFF” and remove MAP/BARO
s switch solenoid valve. AT
2. Check air passage continuity.
Air passage Alr passage [
Condition continuity continuity
BATTERY between @ and between @ and ©
12V direct current supply RA&
between terminals @ Yes No
MEC488B. and @
No su B
pply No Yes

3. Check the time required for the soclenoid valve to

switch. It should be less than 1 second. &t
4. If NG, replace solenoid valve.
5. If OK, check “Absolute pressure sensor”. Refer to
“COMPONENT INSPECTION”, EC-128. RS
BT
EL

EC-325



TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control

ON BOARD DIAGNOSIS LOGIC
% The closed loop controi has the one trip detection logic.

Diagnostic Check Iltems
Trouble Malfunction is detected when ... (Possible Cause)
Code No.
P1148 #® The closed loop control function does nof operate ® The front heated oxygen sensor circuit is open or
0307 even when vehicle is driving in the specified condition. shorted.
® Front heated oxygen sensor
® Front heated oxygen sensor heater
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR % NOFAL L[] PROCEDURE
CMPS=RPM(REF) 2000rpm CAUTION:
FR 02 SENSOR 0.78v - .
VHOL SPEED SE Z5Kkimvh Always drive vehicle at a safe speed.
B/FUEL SCHDL 2.7ms NOTE:

| RECORD

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.

serzasul TESTING CONDITION:
e Never raise engine speed above 3,200 rpm during the

“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE?”. If the engine speed limit is exceeded, retry
the procedure from step 4).

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

)
2)
3)

Start engine and warm it up to normal operating tem-
perature.
Select “DATA MONITOR” mode with CONSULT.
Hold engine speed at 2,000 rpm and check the fol-
lowing.
“FR 02 SENSOR” voltage should go above 0.61V at
least once.

OR

4)

“FR 02 SENSOR” voltage should go below 0.23V at
least once.

If the check result is NG, perform “DIAGNOSIS
PROCEDURE", EC-179.

If the check result is OK, perform the following step.
Let engine idle at least 4 minutes.

Maintain the following condition at least 50 consecu-
tive seconds.

EC-326



TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control (Cont’d)
B/FUEL SCHDL: 1.0 ms or more
CMPS-RPM (REF): 1,800 - 3,200 rpm
Selector lever: Suitable position
VHCL SPEED SE: More than 70 km/h (44 MPH)
During this test, P0130 may be displayed on CON-
SULT screen.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
loop control. During this check, a 1st trip DTC might not be
confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2} Setvoltmeter probes between ECM terminal @s) (sen-
sor signal) and @3 {(engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e The voltage should go above 0.61V at least once.
OR
e The voltage should go beiow 0.23V at least once.

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR DTC P0133, EC-179.

EC-327
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM)
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Y

Mass air flow sensor Amount of intake air

¥

_ ECM » FPCM
Engine coolant temperature Engine coolant temperature >
sSensor
Ignition switch Start signal >
This system controls the fuel pump operation.
. Amount
The amount of fuel flow delivered from the fuel " .
. Conditions aof fuel Supplied voltage
pump is altered between two flow rates by the How
FPCM operation. The FPCM determines the volt- - .
age supplied to the fuel pump (and therefore fuel ¢ Engine cranking
flow) according to the following conditions. ® Engine coolant tempera-
ture is below 10°C (50°F). high Battery voltage
® Engine is running under 9 (11 - 14V)
heavy load and high
speed conditions
Except the above low Approximately 7V
FPCM COMPONENT DESCRIPTION

The FPCM adjusts the voltage supplied to the fuel pump to
control the amount of fuel flow. When the FPCM increases the
voltage supplied to the fuel pump, the fuel flow is increased.
When the FPCM decreases the voltage, the fuel flow is
decreased.

SEF4210Q

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

MONITOR ITEM CONDITION SPECIFICATION
® When cranking engine HI
FPCM
® |dle at coolant temperatures above 10°C (50°F) LOwW
® When cranking engine Approx. 0.4V
FPCM DR VOLT
#® |dle at coolant temperatures above 10°C (50°F) Approx. 5.0V

EC-328



TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (Cont’d)

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

TER- @l
WIRE DATA
M IJJ[\Cj)AL COLOR ITEM CONDITION (DC voltage)
- A
{When cranking the engine| Approximately 0.4V
11 B/P Fuel pump control module E]gine is running.| {(Warm-up condition)
L Approximately 10V ER
|die speed
_ [When cranking the engine| Approximately OV
LG
36 G/R F;F? (I:;':num?‘ co; trol module IEngine is running.| (Warm-up condition)
( ) chec B Approximately 5V
Idle speed
ON BOARD DIAGNOSIS LOGIC
. ) =
Diagnostic Trouble . Check ltems FE
Code No. Malfunction is delected when .... (Possible Cause)
P1220 ® An improper voltage signal from the FPCM, which | ® Harness or connectors Gl
1305 is supplied to a point between the fusl pump and {FPCM circuit is open or shorted.}
the dropping resistor, is detected by ECM. ® Dropping resistor
® FPCM MT
AT
FA
Bl
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR ¥ NOFAIL [] PROCEDURE
CMPSRPM(REF)  2000rpm CAUTION: ] ST
COOLANT TEMP/S ~ 91°C Always drive vehicle at a safe speed.
VHCL SPEED SE 80km/h
B/FUEL SCHDL 1.6msec NOTE: RS
Eggm DR VOLT L4o'\?vv 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- BT
ducting the next test.
! RECORD ] v
eroo2y] TESTING CONDITION:

¢ Always perform in coolant temperature of more than [g
10°C (50°F).
e Confirm that battery voitage is more than 11V at idle.
1) Turn ignition switch “ON” and select “DATA MONI- EL
= TOR” mode with CONSULT.
2) Start engine.
3) Hold vehicle at the following conditions for 12 sec- X
onds.
CMPS-RPM (REF): 1,700 - 2,500 rpm {(A/T)
2,000 - 3,000 rpm (M/T)
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (Cont’d)
Vehicle speed: 70 - 100 km/h (44 - 62 MPH)
B/FUEL SCHDL: 1 -5 ms
Selector lever: Suitable position

OR
@ 1) Start engine.

2) Hold vehicle at the following conditions for 12 sec-
onds.
Engine speed: 1,700 - 2,500 rpm (A/T)

2,000 - 3,000 rpm (M/T)

Vehicle speed: 70 - 100 km/h (44 - 62 MPH)
Selector lever: “D” position

3) Select “MODE 7” with GST.

OR
1)} Start engine.

2) Hold vehicle at the following conditions for 12 sec-
onds.
Engine speed: 1,700 - 2,500 rpm (A/T)

2,000 - 3,000 rpm (M/T)

Vehicle speed: 70 - 100 km/h (44 - 62 MPH)
Selector lever: “D” position

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

4) Perform “Diagnostic Test Mode !l (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (Cont’d)

IGNITION SWITCH EC-FPCM-01
ON or START ) @H
1 FUSE
oy |Refer to “EL-POWER. mm : Detectable line for DTG
; M74 mumee ;| NON-detectable line for DTC il B,
_ ]
1ONT] 2]
- i
L BAW EM
I LG
B/L BAW
ml [l
I? FUEL
PUMP
” RELAY
0 s
2 5
2] =], |I£I| FUEL
B/P BrY BrY PUMP
i
B/P
llm AT
B/P
il FA
o
DROPPING
RESISTOR RA
B28
B/P
M34 =
=2 o
B/P B/P G/R
&1 I Gl —l -
FPR FPC FPCM riv
CK (ECCE B
CONTROL .
MODULE) =
B17 RS
Refer to last page {Feldout page). -
= @ o
1 GD R HE BN AR vy B 1 E==1El [z
2 ? g o10]11]12]13[14{15] 16] "y E 1| 4]slef[7]8] W
= _ HA
1 4] O |slel7]8]qras)  [IN[NEN T fnIENIEN[N] =) =RGD
9 12]13]14]15]16]17[ig[19]20] S EN Jon1on] 1 2o e sng g Bl
B
B27 i](B28
[ W B3

AEC475A

EC-331



TROUBLE DIAGNOSIS FOR DTC P1220

Trunk room right side \

Fuel Pump Control Module (FPCM) (Cont’d)

DIAGNOSTIC PROCEDURE

{Removing trim) Resmter
S

INSPECTION START

e

\\.

harness connector
5,

AEC921

FPCM terminal @ and engine ground,
fuel pump terminal @ and engine
ground.

Continuity should not exist.

if OK, check harness for shott to
ground and short to power.

OK

D] +

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamess cennector.

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

Y

/ Harness connector
\ q?g v
A \g/ ]} CHECK POWER SUPPLY. NG | Check the following.
4 el pump . J/Q 1. Turn ignition switch “OFF”. | ® Harness connectors
control medule / Harness CD"'neCfOr 2. Disconnect FPCM hamess connector. (BD), @
// f” 3. Tum igniticn switch “ON". ® Harness for open or
‘ - 4. Check voltage between terminal (3) short between FPCM
' SEF293V] and ground with CONSULT or tester. and fuel pump relay
Voltage: Battery voltage If NG, repair hamess or
F g T “ OK connectors.
T.8 & B|
5] b4
CHECK GROUND CIRCUIT-I. NG Repair open circuit or short
34 1. Turn ignition switch "OFF". | to ground or short to power
2. Disconnect dropping resister harmess in hamess or cannectors.
connector.
3. Check harness continuity between
® o FPCM terminal @ and dropping resis-
L tor terminal @ and engine ground.
SEFO05R Continuity should exist.
If OK, check hamess for short to
F . " . ground and short to power.
pping reststor OK
@ v
| Q] CHECK GROUND CIRCUIT-Ii. NG | Repair open circuit o short
- 1. Disconnect fuel pump harness connec- "| to ground or short to power
.El tor. in harness or connectors.
FPCM 5 [Q] 2. Check hamness continuity between fuel
5 DISCOMNECT __* pump terminal @ and dropping resistor
K ﬁj] ferminal @ resistor terminal @ and
SEF204V) FPCM terminal @
Continuity should exist.
Rear saat Fuel pump 3. Check harness continuity between

OK

®

(Go to next page.)

EC-332

Check the following.
@ Harness connectors

E29, @)

® Hamess connectors

® Harness for open
between ECM and
FPCM

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR DTC P1220

IJISCONNECT
DSCDNNECT

FPCM

. €

Dropping resuslor

Fuel pump

iff

& - DIGCONNECT
€ qE

FPCM
Fuel pump

o
=

SEF295V,
& DISCONNECT
DISCONNECT
€ 4e
iy o]
[ Ecm  |o|connecTor]y
SEF256V

DISCONNEET
€

i % DISCONNECT
IL_Ecm [O{CONNECTORII T.S. Eé}

. DISCONNECT ﬁ%

Fuel pump

gl

DISGONNECT

lof connecToR|f
36

IL_ECM

[Q]

& ']

SEF297V

Fuel Pump Control Module (FPCM) (Cont’d)

CHECK INPUT SIGNAL CIRCUIT. NG} Check the following.
1. Check harness continuity between ECM ® Harness connectors
terminal €6 and FPCM terminal (1) (or E20), @39
fuel pump terminal ®)~ ® Harness connectors
Continuity should exist. . Harnéss Tor open of
2. Check harness continuity between ECM short between ECM and
terminal and engine ground. FPCM (and fuel pump)
Continuity should not exist. If NG, repair open circuit or
If OK, check harness for short to short to ground or short to
ground and short to power. power in harmness or con-
nectors.
OK
A4
CHECK COMPONENT NGk Replace dropping resistor.
(Dropping resistor). "
Refer to “COMPONENT INSPECTION”
on next page.
OK
4
CHECK COMPONENT NG | Replace FPCM.

(FPCM).
Refer to “COMPONENT INSPECTION”
on next page.

OK

¥

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

¥

INSPECTICN END

EC-333
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TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (Cont’d)

COMPONENT INSPECTION

WACTVETESTEH [
FPCM
_PoM HE 1. Start engine and let it idie.
==z===zzz2 MONITOR ======2zz= 2. Perform “FPCM” in “ACTIVE TEST” mode with CON-
CMPS*RPM (REF) 825pm SULT
FPCM DR VOLT 0.2V : .
FPCM HI 3. Check the following.
e When selecting “HI”, “FPCM DR VOLT” indicates
approximately QV.

“| LOW |[ OFF | ¢ When selecting “LOW”, “FPCM DR VOLT” indicates
approximately 4.4V,

SEF298Y|

4. If NG, replace FPCM.

CR
WAcTVETESTE [ ] @ 1. Start engine and warm it up to normal operating tem-
perature.
:::F:ZS:L: MONITOR :I::O::f:\;:: 2. Turn ignition switch “OFF” and wait at least 5 seconds.
CMPSeRPM {REF) 825pm 3. Start engine and et it idle.
FPCM DR VOLT 4.4V 4. Check voltage between terminals (D and @).
FPCM LOW When starting engine:
Approximately OV
After starting engine:

Approximately 5V

SEF29V 5. If NG, replace FPCM.

Trunk room right side

Dropplng resistor E%
CONNECT 3 harness connE J
'53 @3 c
Al w
“\
A0 @9
2

SEF300V|

Dropping resistor

Trunk room right side By o
p G@ Check resistance between terminals (1) and (2.
’ Resistance: Approximately 0.8() at 25°C (77°F)

o

=

SEF301V

EC-334



TROUBLE DIAGNOSIS FOR DTC P1320

N el oot | 1IN Signal
ey itor /=~2% COMPONENT DESCRIPTION
\ Ignition coil & power transistor (Built into distributor)

The ignition coil is built into distributor. The ignition signal from
the ECM is sent to the power transistor. The power transistor i

switches on and off the ignition coif primary circuit. As the pri-
lghition ool mary circuit is turned on and off, the proper high voltage is . .
harness connector” induced in the coil secondary circuit. £
\m N serorgp|  THe distributor is not repairable and must be replaced as an
_ assembly except distributor cap. 1@

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up Idle 13 - 15° BTDC
® Air conditioner switch: OFF
IGN TIMING ® Shift lever: “N” FE
® No-ioad 2,000 rpm More than 25° BTDC
ECM TERMINALS AND REFERENCE VALUE GL
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).
TER- BT
WIRE DATA
Mllll\cl)AL COLOR ITEM CCNDITION (DC voltage)
@\
0.2 - 0.6V AT
IEngine is running.| (Warm-up condition) Fa
ldle speed
1 |wmB | Ignition signal SEF186T
' Approximately 0.5V ER
M
Erging i - 4 I
| ngine is running. 2 &T
L Engine speed is 2,000 rpm. Y
TSEF187T
BT
(hF!
EL
DX

EC-335



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 13V
(V) — — —
|Engine is running.| (Warm-up condition) :g N S Y
Idle speed 0.
2 w Ignition check SEF186T

Approximately 13V

[Engine is running. |

Engine speed is 2,000 rpm.

SEF189T

ON BOARD DIAGNOSIS LOGIC

Diagnostic
CTrgut;\lle Malfunction is detected when ... (ngggg Itcearlr;sse)
ode No.
P1320 ® The ignition signal in the primary circuit is not sent to | ® Harness or connectlors
0201 ECM during engine cranking or running. (The ignition primary circuit is open or sharted.)

® Power transistor unit.

® Resistor

® Camshaft position sensor

& Camshatt position sensor circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

NOTE:

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

e |If both DTC P0340 (0101) and P1320 (0201) are

displayed, perform TROUBLE DIAGNOSIS FOR DTC
P0340 first. Refer to EC-250.

1)
2)
3)

Turn ignition switch "ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at least 4 seconds. (If engine
does not run, turn ignition switch to “START” at least
5 seconds.)

OR

1} Turn ignition switch “ON".
2} Start engine and wait at least 4 seconds. (If engine
does not run, turn ignition switch to “START” at least
5 seconds.)
3) Select MODE 3 with GST.
OR
@@ 1) Turn ignition switch “ON”.

Start engine and wait at least 4 seconds. (If engine
does not run, turn ignition switch to “START” at least
5 seconds.)
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
3) Turn ignition switch “OFF” and wait at least 5
seconds, and then turn “ON".
4) Perform “Diagnostic Test Mode HI” (Self-diagnostic Gl
results) with ECM.

A

(=]

LG

EC-337



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

BATTERY EC-IGN/SG-01
1
% 304
| wEl "
G Refer to "EL-POWER" - mm  Detectabls line for DTG
I—r%_l—l ® .B/H*T% m— Non-detectable line for DTC
EC-MAIN
IGNITION B,H
orrq~™® g7 |G ;
ACC'® ON
2] Bi""
B/R - CONDENSER
L "_”
BJRB/HB/R
s
" — DISTRIBUTOR
IGNITION TRANSISTOR .E .m
é>—% colL
|
h |H] =]
| W/B B
G _
I
RESISTOR G|I_Y GIY
EE
|| 5 7
= JOINT
L2] CONNECTOR-1
GY/R
|
H L L2
<= 'i
< ¥ o
W W/B I
SPARK I—l—l I-l—l
PLUG [27] [ I ®
IGNGK iGN |ECM |
x. e (ECCS B B
= = - = CONTROL
MODULE) — —
Fi2
Refer to last page (Foldout page).
(mmommmsommoeosoooo- . @9 €
IS =] |
(P (== ] {oem {351 Ewr IaBBNED )] EGDGYX £z
4]|5]6]7]8] W 62 GY Gy |
C1(F6)
e
101[102}103| [104]105|108
wrhoshog| [110]111]112
113[(114[115] [118|117]118
AECA52A




TROUBLE DIAGNOSIS FOR DTC P1320

~

Battery =/ /=
Distributor

‘I Ff/

P

/A’ Power transistor

harness connector wez=—==

P

Igniticn coil ~_
harness connector

VS

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

Yes

—» @ (Go to next page.)

SEFQ10P
E—
HE
i
|
& O
m o L
AECE98
B]

RISEOHRTET
A€

(&

!

AECE99

D:SCOMHERT
A€
H.8S.

[[__Ecm

|o] cONNECTOR ||

()

1

DISLOMKECT
A€
|
IERREN

AEC700

No
v

CHECK POWER SUPPLY. NG_ Check the following.

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

2. Disconnect ignition coil harness con- .
nector. ® Hamess connectors

3. Tumn ignition switch “ON". @3d,

4. Check voltage between terminal ®and ® Harness for open or
ground with CONSULT or tester. short between ignition
Voltage: Battery voltage coil and ignition switch

If NG, repair harness or
OK connectors.
B ¥

CHECK GROUND CIRCUIT. NG Repair open circuit or short

1. Turn ignition switch “OFF". | to ground or short to power

2. Disconnect power transistor harness in harness or connectors.
connector.

3. Check harness continuity between ter-
minal and engine ground.

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

CHECK INPUT SIGNAL CIRCUIT. NG ' Repair open circuit or short

1. Disconnect ECM hamess connector. "] to ground or short to power

2. Check hamess continuity between ECM in harness or connectors,
terminal {(Dand power transistor termi-
nal (1).

Continuity should exist.
If OK, check harness for shaort to
ground and short to power.
OK
A 4
NG

CHECK COMPONENTS
{Ignition coil, power transistor).
Refer to “COMPONENT INSPECTION",

hd

Replace malfunctioning
companent(s).

EC-341.
L oK
®

{Go to next page.)

EC-339

el
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[

LG
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

o L SN
Q\‘\»
D]
= CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair open circuit or short
1. Stop engine. | to graund or short to power
Dustnbutor \ . . .
2. Disconnect ignition coil harness con- in harness or connectors.
Resmtor nector.

ViSlEr 3. Strip tape covering resistor and con-
«“h.‘.-jr“ m denser.

4. Disconnect resistor harness connector.
. Disconnect ECM harness connector.

E 6. Check harness continuity between igni-
tion coil terminal and resistor termi-

E DISGONNECT DISCONNECTE nal @ resistor terminal @and ECM
T.S. Eﬁ} @ﬁ@ T.S. terminal (2).

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

AEC735

4]

oK
@ .
CHECK COMPONENTS NG‘ Replace resistor.
sEFa3ayi | (Resistor).
Refer to “COMPONENT INSPECTION"
D) on next page.
DISCONNECT DISCONNECT
A€ C) 24 o
TS
b4 "
[eow_Iolconecron] Perform “TROUBLE DIAGNOSIS FOR
2 INTERMITTENT INCIDENT”, EC-106.
¥
INSPECTION END
SEF334U

EC-340



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

: GISCONNEET COMPONENT INSPECTION
% E@ Ignition coil
&]D 1. Disconnect ignition coil harness connector. <
2. Check resistance as shown in the figure.
Terminal Resistance [at 25°C (77°F)] Tl
® - {Primary coil} Approximately 0.5 - 1.00)
‘ - e o @ - secondary terminal on distributor . ‘
©), \Jt o _ head (Secondary coii) Approximately 25 kil S
Ccll tower metal tip
AEC902
e e 3. For checking secendary coil, remove distributor cap. LG
E E@ 4. Check resistance between ignition coil harness connector
T terminal (7) and coil tower metal tip (8) (secondary terminai) EC
on the distributor head.
If NG, replace distributor.
F&
GL
AEC903
— . T
Distributor - o | POWeT transistor
e [t 1. Disconnect power transistor harness connector.
- 2. Check power transistor resistance between terminals @ AT
and (8).
Terminals Resistance Result BA
Except 0£) OK
nd
@ 00 NG
KA
If NG, replace distributor.
Distributor ReSIStor
1. Disconnect resistor harness connector.
12l 2. Check resistance between terminals () and (@). ST
Resistance: Approximately 2.2 k(} [at 25°C (77°F)]
If NG, replace resistor.
RS
BT
Resistor
AEC780
[l
EL
D
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TROUBLE DIAGNOSIS FOR DTC P1336

T

Zo

i Coil

ermanent magnet

SEF956N

D

i

Crankshaft posmon
sensor (OBD]|
harness connector

=@)F

Radiator
/_ [

SEF957N

Crankshaft Position Sensor (CKPS) (OBD)
(COQG)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the trans-
mission housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system.
It is used oniy for the on board diagnosis.

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

TER-
WIRE DATA
N
MINAL | o0 or ITEM CONDITIO (DC voltage)
NO.
|Engine is running.] (Warm-up condition)
50 B Sensors’ ground L Approximately OV
Idle speed
Approximately .03V
(V}— —
ab
|Engine is running.[ (Warm-up condition) z SN AN
L ldle speed
SEFf43U
53 W Crankshaft position sensor
(OoBD) Approximately OV
(V)
4 o
e g 21
[Engme is running. o
I— Engine speed is 2,000 rpm.
SEFB44U

EC-342



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items “
Trouble Code Malfunction is detected when .... .
{Possible Cause)
e HIA
P1336 @® A chipping of the flywheel or drive plate gear tooth ® Harness or connectors
0905 (coqg) is detected by the ECM. ® Crankshaft position sensor {OBD)
® Drive plate/Flywheel B
LG
DIAGNOSTIC TROUBLE CODE CONFIRMATION v
% MONITOR % No FaL L[] PROCEDURE

CMPS=RPM(REF) 700rpm NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con- [FE
ducting the next test.

1} Turn ignition switch “ON” and select “DATA MONI- .
RE TOR” mode with CONSULT. CL
CORD | 2) Start engine and run it for at least 4 minutes at idle
SEF180P Speed.
OR MIT
G@r 1) Start engine and run it for at least 4 minutes at idle
speed. AT
2) Select “MODE 7” with GST.
OR
@ 1) Start engine and run it for at least 4 minutes at idle EA
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON". 5,

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

BS
BY
HA
EL

IBhY

EC-343



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

CRANKSHAFT
POSITION
SENSOR (OBD}
- s : Detectable line for DTC
LI—#-Jl . —— : Non-detectable line for DTC
W B
(e aiujaiabiibe ~15
1 - = 1
1 1
1 1
1 1
1 ]
1 1
1 1
1 1
1 I
| 1
1 1
| 1
1 |
| | ' I
! } ! GY GY
! ! [67] 71
1 1 JOINT
i I CONNECTOCR-1
1 1
| | |
! ] 12
b 1
l i L [EH]
| | B
b= J=ZTITTTTIIE@
¥ :
= ECM (ECCS
RGC/S GND-A z omgn e ? —|
MODULE) B B
L L
G, Fiz

Refer to last page {Foldout page).
(=2

101

102

103

105

108

107

108

109

111

112

13

114

115

117,

118

AEC458A
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

\ Y -
Crankshaft position
sensor {OBD)}
harness connector

@y

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

SEF957N

OK

v

DISCONMELT

W DISCONNTET 5
AE A

__Ecm__[ojconnecToR]|

ato =

CHECK INPUT SIGNAL CIRCUIT.
1. Disconnect crankshaft position sensor
(OBD) and ECM harness connectors.
2. Check continuity between ECM terminal
and terminal @
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

"o

AEC740

A€

OK

E v

Repair open circuit or short
to ground or short to power
in harness or connectors.

CHECK GROUND CIRCUIT.

1. Reconnect ECM hamess connectors.

2. Check harness continuity between ter-
minal and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power,

NG

Lo
N

AECT47|

OK

A 4

Loosen and retighten the fixing bolt of the
crankshaft position sensor (OBD). Then
retest.

v Trouble is not fixed.

Y

Repair open circuit or short
to ground or short to power
in harness or connectors.

CHECK COMPONENT

[Crankshaft posilion sensor (OBD)].
Refer to “COMPONENT INSPECTION"
an next page.

NG

OK
i

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

Trouble is not fixed.
¥y

Replace crankshaft posi-
tion sensor (OBD).

Visually check for chipping flywheel or
drive plate gear tooth {cog).

NG

Y

Replace the flywheel or
drive plate.

OK

h 4

INSPECTION END

EC-345
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

SEF960N

SEF151P

(
o

2.
3.
4

- (COG) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)
1.

Disconnect crankshaft position sensor (OBD} harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance:
166 - 204} [at 25°C (77°F)]

EC-346



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve

To intake
air flow

w

EGR valve.

SEF318U

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 intake manifold collector to the

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

MONITOR ITEM

CONDITION

SPECIFICATION

EGRC SOV

® Engine: After warming up

® M/T models: Lift up drive wheels

pm.
and shift to 1st gear position.

® Air conditioner switch: “OFF” Idte OFF
® Shift lever: "N
® No-lgad .

Rev engine up from 2,000 to 4,000 ON

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.
'Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Idle speed (11 - 14v)
103 P EGRC-solenoid valve |Engine is running.| (Warm-up condition)
M/T models: Lift up drive wheels and drive at 0-07V
16 km/h {10 MPH]).
Rev engine up from 2,000 to 4,000 rpm.
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Check ltems
{Possible Cause)
No.
P1400 ® The improper voliage signal is sent io ECM through | ® Harness or connectors
1005 EGRC-solenoid valve. (The EGRC-solenoid valve circuil is open or shorted.)

® EGRC-sclenoid valve

EC-347
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TROUBLE DIAGNOSIS FOR DTC P1400

% MONITOR  ¥¢ NO
COOLAN TEMP/S

FAIL
30°C

RECORD

]

SEFO02P|

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.

D 3

Turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT and
wait at least 5 seconds.

OR

® "

2)

Turn ignition switch “ON” and wait at least 5 sec-
onds.
Select “MODE 7” with GST.

OR

2)
3)

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

onds.

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

Turn ignition switch “ON” and perform “Diagnostic
Test Mode Il (Self-diagnostic results)” with ECM.

EC-348



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)
EC-EGRC/V-01

IGNITION SW/TCH Gl
ON or START
| FUSE Refer 10 “EL-POWER".
10A |BLOCK ;
) A
@ mmm : Detectable line for DTC
I{a( II weeme . Non-detectabie line for DTC -
i
BR §
&
BH LG
5
BR
FE
BR
] -
P
EGRC-
g Jitree
ol
C [(EEM) i
=]
&Y
FA
.
(F5) vy
P
P
[io3
=on EGM (ECGS 8T
CONTROL
MODULE)
RS
=1
tefala]l <> |s{e}7?|8|Gmaa ECH S LS i L BT EN S P @ .,:5
8 {foli1{ve[ra]14] El1e[17 [re 19 ]20] “vy BRIFK [0 11K||2K13KMK1SKIIBK% ? GIII 1
L
EL

101[1024103] [104]105]106
107)108Y109] [110111]112
113[114]115] |116]117]118

W LR B4

AECA453A
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TROUBLE DIAGNOSIS FOR DTC P1400

Drive shaft\

EGRC solenmd valve

/ hamess connector
4')1_'/\/ \‘4;\

EF223RA

L5
&

AEC7E3

. CISCONNECT . CISCONKEST

[ Eom

]O]GON NECTOR||

ol

AEC754

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

hd
CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF". "| ® Harmess connectors
2. Disconnect EGRC-solenoid valve har- @ @
ness connector. ® Harness connectors
3. Tum ignition switch “ON". (F5), E21D
4. Check voltage between terminal @ ® 10A fuse
and ground with CONSULT or tester. ® Harness for open or
Voltage: Battery voltage short between EGRC-
OK solenoid valve and fuse
If NG, repair harness or
connectors.
B A 4
CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following.
1. Turn ignition switch “OFF"". ~ 7| ® Harness connectors
2. Disconnect ECM hamess connector. (Fs), @D
3. Check harness continuity batween ECM ® Hamness for open or
terminal and terminal (7). short between EGRC-
Continuity should exist. solenoid valve and ECM
If OK, check harness for short to It NG, repair open circuit or
ground and short to power. short to ground or short to
power in harness or con-
OK nectors.
Y
NG

CHECK COMPONENT
(EGRC-solenoid valve).

Refer to “COMPONENT INSPECTION"”
on next page.

Y

OK

¥

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

4

INSPECTION END

EC-350

Replace EGRC-solenoid
valve.




TROUBLE DIAGNOSIS FOR DTC P1400
EGRC-Solenoid Valve (Cont’d)

COMPONENT INSPECTION
EGRC-solenoid valve

CONNECT

macTnveTesTM O ] . . @J
GG SoLY ON Check air passage continuity.
=== MOMTOR S==m==: [@ Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST”
CMPS+RPM {REF) g12rpm mode_ [\F o
gl
Condition Air passage Air passage
EEECnicFRl OFF | continuity continuity
R

EGRC SOLENQID VALVE | petween ® and between (&) and © B

ON Yes No
SEFISSV ToFF No Yes R
LG

OR
B = Air passage Air passage EE
Condition continuity continuity !
BATTERY between (&) and between @ and (€
12V direct current supply e
between terminals @ Yes No
AECH19 and (@
No supply No Yes AT
If NG or operation takes more than 1 second, replace solenoid

&
valve.
4
B
S
8T
RE
[ET
Ha,
EL
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element EGR Temperature Sensor

COMPONENT DESCRIPTION

Tightening nut

Gasket

The EGR temperature sensor detects temperature changes in
the EGR passageway. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passageway changes.
The EGR temperature sansor is a thermistor that modifies a
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] |t is used only for the on board diagnosis.

10,000 —

g
o
T

Resistance kQ

100 -

)
Q)
Q
.'l|
)
l|.
)
l...
Q
‘h
Q
J)
\y
,
l..|
0y
'I|..
u..‘.
l...

<Reference data>
EGR temperature Voltage™* Resistance
°C {°F) v MQ
0 (32) 4.81 7.9-97
50 (122) 282 0.57 -0.70
100 (212) 0.8 0.08 - 0.10

Acceptable range

*: These data are reference values and are measured between ECM terminal
(EGR temperature sensor) and ECM terminal @3 (ECCS ground).
When EGR system is operating.

Voltage: 0 - 1.5V

i
0 50

{32) (122)
Temperature °C {°F)

1 A I
100 150 200
(212) {302) {392)

SEF526Q

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trguble
Code No.

Check ltems

Malfunction is detected when .... ‘
ahunetion s gefecied whe (Possible Cause)

P1401
0305

A) An excessively low voltage from the EGR tem- |® Harness or connectors
perature sensor is sent to ECM even when (The EGR temperature sensor circuit is shorted.)

engine coolant temperature is low. ® EGR temperature sensor
® Malfunction of EGR function, EGRC-BPT valve or

EGRC-solenoid valve

B) An excessively high voltage from the EGR ® Harness or connectors
temperature sensor is sent to ECM even when (The EGR temperature sensor circuit is open.)
engine coclant temperature is high. ® EGR temperature sensor

® Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

EC-352



TROUBLE DIAGNOSIS FOR DTC P1401

CMPS+RPM(REF)
COOLAN TEMP/S

700rpm
20°C

% MONITOR % NOFaL L]

SEF335U

CIONNECT

Il _eom o] connecioR] Ej]
51

()

@

@
@

SEF006P

CMPS<RPM(REF)
COOLAN TEMP/S
VHCL SPEED SEN
THRTL POS SEN
B/FUEL SCHDL

1500rpm
85°C
Chim/h
1.68V
1.0msec

Y MONITOR s NO FAIL D

SEF336U

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
G@D 1) Turn ignition switch “ON”.
2) Select “MODE 1” with GST.
3) Verify that engine coolant temperature is fess 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
@@ 1) Turn ignition switch “ON”.
- 2) Verify that voltage between ECM terminal &9 (engine
coolant temperature) is more than 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 |l (Self-diagnostic resuits)y”’ with ECM.

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.
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 P1402”. (See page EC-358.)
4) Select “DATA MONITOR” mode with CONSULT.

EC-353
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

5) 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-356.

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

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

7) Turn ignition switch “ON”.

8) Check the output voltage of “THRTL POS SEN” {at
closed throttle position} and note it.

9) Start engine.

10} Maintain the following conditions for at least 5 con-
secutive seconds.

CMPS-RPM (REF): 1,800 - 2,800 rpm (A/T)
1,600 - 2,800 rpm (M/T)
VHCL SPEED SE: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.0 - 3.1 ms (A/T)
1.8 - 3.0 ms (M/T)
THRTL POS SEN: X - (X + 0.87) V
X = Voltage value measured at

step 8)
Selector lever: Suitable position
OR
Lift up the OVERALL FUNCTION CHECK
EGR valve Use this procedure to check the overall function of the EGR

Py hand temperature sensor. During this check, a 1st trip DTC might not

be confirmed.

Procedure for malfunction B

.ﬁ]"‘ 1) Start engine and warm it up to normal operating tem-
5 perature.
2) Run engine at idle for at least 2 minutes.
3) Confirm that EGR valve is not lifling. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and

T &> @fj A P0402 (See pages EC-256 and 265).

Ej] @w < Cfé)\'H 4} Check voltage between ECM terminal &2 and ground
at about 1,500 rpm with EGR valve lifted up to the full
position by hand.

Voltage should decrease to less than 1.0V.

5) If step 4 is OK, perform TROUBLE DIAGNOSES
FOR DTC P0400, P1400 (See pages EC-256, 347).

SEF360Q

[—ecm_[ofconnector]

.@_.

SEF391R

EC-354
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EGR Temperature Sensor (Cont’d)

@f
EGR
/'.\":'K']\ TEMPERATURE = : Detectable line for DTC A
SENSOR = Non-detectable line for DTC
S With AT
LI J ®
R/B B E
LG
FE
GL
——
4 O e— . — B MT
AT
FA
RA
Ae B B
2] o] = .
EGRTS GND.A | |ECMIECES SENS | ICM
CONTROL GND (TRANSMISSION
MODULE) CONTROL
£25 MODULE)
RS
= Bl
BB IEIEEE R @ 23] 2] 25[ze[e7 [28]o0]s0]51 [az] saf34] 35 )
AR ABIEHEE REE 5657 8]30]20 1[4z 2324 45  aear] 8] [
A
1 [2]3 O [a]s5]s 1. FD)
7 [B18 [0 [12lTa a5l vy X EL

38
2143
50

101[102]103] |104[105)106
107]108]109] J110)111[112
13114 115 [116]117]118

i
.

AEC454A
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EGR Temperature Sensor (Cont’d)

EC-356

\hew with engine hood removed DIAGNOSTIC PROCEDURE
Intake mamfold
colleclor INSPECTION START
EGR temperature sensor A
harness connector%,@) — A y NG
\ CHECK POWER SUPPLY. " | Repair harness or connec-
ﬁ‘ X 1. Disconnect EGR temperature sensor tors.
““Vehicle harness connector.
front 2. Turn ignition switch “ON".
\ 3. Check voltage between terminal @
and ground with CONSULT or tester.
SEF283V Voitage: Approximately 5V
B v
iﬁj (Gw @ CHECK GROUND CIRCUIT. NG | Check the following.
152 j 1. Tum ignition switch “OFF”. ® Harness connectors
2. Check hamess continuity between ter- Ez0), (With A/T)
minal and engine ground. ® Harness for open or
Continuity should exist. short between EGR tem-
If OK, check harness for short to perature sensor and
ground and short to power. ECM
® Harness for open or
B @J OK short between EGR tem-
= perature sensor and
SEF394R TCM (With A/T)
If NG, repair open circuit or
E] short to ground or short to
DBISCONNECT power in hamess or con-
. @ nector.
= ¥
H2 CHECK COMPONENT NG | Replace EGR temperature
{EGR temperature sensor). Sensor.
Refer to "COMPONENT INSPECTION”
@ on next page.
S| .
¥
sEFagsr| | FPerform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
A4
INSPECTION END




TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (Cont’d)

COMPONENT INSPECTION

D EGR temperature sensor N
. , &l
Check resistance change and resistance value.
<Reference data> Mk
EGR temperature Voltage Resistance
@ °C (°F) vV MG
0 (32) 4.81 79-97 ¥
50 (122) 2.82 0.57 - 0.70
SEF643Q 100 (212) 0.8 0.08 - 0.10
L‘w

If NG, replace EGR temperature sensor.

10,000 E

1,000 (-
N Acceptable range

100 —

Resistance k{2

10

Y
\
..l
1..'
)
|,|..
u..'
J
ll..l o
N T
N
Q
..'I
I'...
I|..
Ty
l.l..

1 1 1 i 1 I
0 50 100 150 200

(32) {122) (212) (302) (392) [Q’A
Temperature °C (°F) "

SEF5260Q)
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Mass air flow sensor Amount of intake air

Y

A4

Engine coolant temperature sensor Engine coolant temperature

ECM

EGRC-solencid valve

Y

Y

Ignition switch Start signa!

¥

Throttle position sensor Throtile position

Y

This system cuts and controls vacuum applied to
the EGR valve to suit engine operating condi-
tions. This cut-and-control operation is accom-
plished through the ECM and the EGRC-solenoid
valve. When the ECM detects any of the follow-
ing conditions, current through the solenoid valve
is cut. This causes the vacuum {0 be cut. The

Low engine coolant temperature

Engine stanting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

EGR valve remains closed.

EGR and vacuum

EGRC-BPT
valve

_, EGRG-solenoid_valve

——+ECM

I[gnition switch {power supply) }
i

- =~ ECM ﬂ

!
) EGR tﬁerbnperature Sensor

1
Collector Throtlle
hady

SEF317U

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve.

SEF783K

EC-358
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To EGR

valve
Vacuum
signal "‘

To
air

intake
flow

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 coil in the
solenoid valve is energized. The vacuum signal passes through
the solenoid vaive. The signal then reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the intake manifoid collector to the
EGR valve.

SEF318U
ON BOARD DIAGNOSIS LOGIC
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-
nosed.
EGR
temperature
ECM
SEFQ73P
Diaggzztg:l;l':uble Maifunction is detscted when ... (Pc?:sei};:v(a Igazjze)
P1402 ® The exhaust gas recirculation (EGR) flow is exces- |® EGRC-solenoid valve
0514 sively high during the specified driving condition. ® EGR valve leaking or stuck open
® EGR temperalure sensor
® EGRC-BPT valve
DIAGNOSTIC TROUBLE CODE CONFIRMATION

% MONITOR  # NOFAlL [] PROCEDURE

COOLAN TEMP/S 30°C NOTE:

EGR TEMP SEN 42V 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:
¢ Alw rform the test at a temperature of -10°C
] RECORD | lways perform t es p

SEF347U

W EGR SYSTEMP1402 R [ ]
OUT OF CONDITION

MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

SEF270U

(14°F) or higher.

e Engine coolant temperature and EGR temperature must
be verified in “DATA MONITOR” mode with CONSULT
before starting DTC WORK SUPPORT test. if it is out of
range below, the test cannot be conducted.

COOLAN TEMP/S: —-10 to 40°C (14 to 104°F)
EGR TEMP SEN: Less than 4.8V

If the values are out of the ranges indicated above, park
the vehicle in a cool place and allow the engine tem-
perature to stabilize. Do not attempt to reduce the
engine coolant or EGR temperature with a fan or means
other than ambient air. Doing so may produce an inac-
curate diagnostic result.

EC-359
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TROUBLE DIAGNOSIS FOR DTC P1402

M EGR SYSTEM P1402l []

czz=z====- MONITOR ==zzzzzz-=
CMPS-RPM(REF) 737rpm
THRTL POS SEN 0.56V
B/FUEL SCHDL 1.1ms

SEF2710

B EGR SYSTEM P1402 8 []
COMPLETED

| SELF-DIAG RESULTS

SEF897U

View with engine hood removed

Intake man
collector

EGR temperature sensor
harness connector &)

=

AN

ifold

Vehrc:le
front
Y

SEF283V|

' O CONNECTOR I .

LL &

]

CORNECT

SEF348U

EGR Function (Open) (Cont’d)

f@\ 1) Turn ignition switch “ON”.

B/ 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
90 seconds or more.)

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

ignition “OFF”’ and cool the engine coolant tempera-

ture to the range of -10 to 40°C (14 to 104°F), Retry

from step 1).

5) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". if “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE", EC-362.

— OR

) 1) Turn ignition switch “ON” and select “MODE 1” with

< GST.

2) Check that engine coolant temperature is within the
range of —10 to 40°C (14 to 104°F).
3) Check that voltage between ECM terminai 62 (EGR
temperature) and ground is less than 4.8V.
4) Start engine and [et it idle for at least 90 seconds.
5) Stop engine.
6) Perform from step 1) to 4).
7) Select “MODE 3" with GST.
OR
oy 1) Turn ignition switch “ON”.
~  2) Check the following voltages.
ECM terminal &) (engine coolant temperature)
and ground:
1.5 - 4.4V
ECM terminal 62 (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 ieast 5 seconds
and then turn “ON”.
5) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

When using GST, “DIAGNOSTIC TROUBLE CODE CONFIR-

MATION PROCEDURE” should be performed twice as

much as when using CONSULT or ECM (Diagnostic Test

Mode Il) because GST cannot display MODE 7 (1st trip DTC)

concerning this diagnosis. Therefore, using CONSULT or

ECM (Diagnostic Test Mode ll) is recommended.

EC-360



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)

IGNITION SWITCH @l
ONor START
FUSE |Refer to “EL-POWER”. m : Detectable fine for DTC
104 (?JIFS)CK _:N?n-detectable line for DTC A
Yo Ay - with AT
I
|Lex]] E
B8R
LG
BR
,—'—|
12
NG
F5
e
o
T EGR
ParyyYey TEMPERATURE
LAAMJ SENSOR
GL
5 =] L
"_2—” R/B B
EGRC-
é SOLENOID b
VALVE
ER[CE .
L'_lP O A BB—-—-—- AT
I R
P 4
| BR
P R/B B B
||103|| =l [Ed s [35” . ST
ECM (EC CM
EGR EGRTS GND-A [ CONTROL BENS | (TRANSMISSION
MODULE) GND  |CONTROL
F25 MODULE}
ued BS
Refer 1o last page {Foldout page). BT
[m)
12]3 56 ]7 [8]@ms3) 1]2]s 41516 [(Ma8)
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AEC460A
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TROUBLE DIAGNOSIS FOR DTC P1402

=
Split
Clogging -:O:

=3
R Improper connection

()

SEF100L

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

‘

CHECK VACUUM HOSE.

Check vacuum hose for clogging, cracks
or improper caonnection.

Refer to “VYacuum Hose Drawing”, EC-15.

NG

Y

B , O

Repailr or replace vacuum
hose.

(B]

BMEGRC 501V CIRCUITH
DOES THE SOLENCID
VALVE MAKE
AN OPERATING SCUND

EVERY 3 SECONDS?

[ nea J[NO_J{ YES |

MEF957D

CHECK COMPONENT
(EGRC-solencid valve).
1. Turn ignition switch “ON”,
@ 2. Perform “EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

Note: i this function test mode
is not available, use
“ACTIVE TEST” mode.

OR

NG

\d

Turn ignition switch “ON".

Turn EGRC-solenoid valve “ON”
and “OFF” in “ACTIVE TEST”
mode with CONSULT and check
operating sound.

)

B ACTIVETEST B
EGRC SOV
{EGR)

732rpm

T —

MONITOR
CMPS=RPM (REF)

YW [ON/OFF][ OFF |

1. Turn ignition switch “"OFF”.
2. Disconnect ECM harness con-
nector.

3. Turn ignition switch “ON”,

4. Connect a suitable jumper wire
between ECM terminal
and engine ground.

5, Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting the jumper

wire.
¢0K

Repair or replace EGRC-
solenoid valve or repair
circuit.

CHECK COMPONENT
(EGRC-solencid valve).
Refer to “COMPONENT INSPECTION™

NG

[ [rm——
A& B

ECM Of CONNECTOR

103

Suitable jumper
wire

= SEF491V

on next page.
Jr oK

Y

Replace EGRC-solencid
valve.

CHECK COMPONENT

(EGR valve).

Refer to “COMPONENT INSPECTION”
on the next page.

NG

Yy

vLOK

Replace EGR valve.

CHECK COMPONENT
{EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”

NG

on EC-364.
¢ OK

Replace EGRC-BPT valve.

CHECK COMPONENT
(EGR temperature sensor).
Refer to “COMPONENT INSPECTION”

NG

on EC-364.
¢ OK

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

v

INSPECTION END

EC-362

Replace EGR temperature
sensor,




TROUBLE DIAGNOSIS FOR DTC P1402

EGR valve

MEF137D

CONNECT

EGR Function (Open) (Cont'd)
COMPONENT INSPECTION

EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum
pump.

EGR valve spring should lift. A

¢ Check for sticking.
If NG, repair or replace EGR valve.

@l

EM

~

Ly

EGRC-solenoid valve

Check air passage continuity.
Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST” ﬂ

macTveTEsSTR [
s op | {B) oge.
======: MONITOR ====== -
CMPS*RPM (REF) E12rpm Condition A;ro ﬁiiilage At|:r0 2:ii‘al§e FE
EGRC SOLENQID VALVE
© between @ and between @ and ©
I [GN/GFF] [ OFF ]
ON Yes No €L
QFF No Yes
SEF185V
OR M
) ) AT
Air passage Air passage
Canditions continuity continuity

AEC918

between @ and between @ and @ 2h

12V direct current supply
between terminals @ and Yes No

No supply No Yes

If NG or operation takes more than 1 second, replace EGRC- 98
solenoid valve. &

EC-363



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)
EGR temperature sensor

o Check resistance change and resistance value.
<Reference data>
EGR temperature Voltage Resistance
°C (°F} v MQ
0(32) 4.81 79-9.7
[Q] 50 (122) 2.82 0.57 - 0.70
_ 100 (212) 0.8 0.08 - 0.10

sere4sq|  If NG, replace EGR temperature sensor.

10,000

1,000

100

Resistance kK&

10

0 50 100 750 200
{32) (122)  (212)  (302)  (3@2)

Temperature °C (°F)

SEF5260

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,O, 3.94
inH,O) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

SEF083P

EC-364



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure)

Note: If both DTC P1440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448 &
first. (See EC-399.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using vapor pressure in the fuel tank.
The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass El
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge control
valve. The EVAP control system pressure sensor can now monitor the pressure inside the fuel tank.

If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP

canister purge control valve.

EVAP canistar purge control solenoid vaive

EVAF control system pressure sensor .
(FJ EVAP serwy

Vacuum cut valve bypass valve
Retueling centrol valve ég_’
and refueling EVAP vapor &

cut valve I I
\ EVAP canister purge
Vacuum EVAP

) control valve
cut valve |canister

/

T— One-way valve

Fuel tank

EVAF canister purge

EVAF canister | ol vl

velume control valve "
vent cantrol \(%@ T
valve SEF850U

ON BOARD DIAGNOSIS LOGIC AT

Diagnostic G
L, heck items

Trout;\ll% Code Malfunction is detected when ..., (Possible Cause) .

. IPEA

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close. B4,
Foreign matter caught in fuel filter cap.

Leak is in line between intake manifold and EVAP
canister purge control valve.

Foreign matter caught in EVAP canister vent control EE
valve.

EVAP canister or fuel tank leaks

EVAP purge line {pipe and rubber tube) leaks

EVAP purge line rubber tube bent. gT
Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canistar vent control valve and the circuit BiE]
EVAP canister purge control valve

EVAP canister purge volume control valve

EVAP canister purge control solenoid valve _
Absolute pressure sensor BT
Tank fuel temperature sensor

MAP/BARO switch solenoid valve

Blocked or bent rubber tube to MAP/BARO switch

sclencid valve HA
O-ring of EVAFP canister vent control valve is missing

or damaged,

® Waier separator

® EVAP canister is saturated with water. EL
® Refueling EVAP vapor cut valve

P1440 ® EVAP control system has a leak.
0213 ® EVAP control system does not operate properly.

CAUTION: _ DX
e Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is ™

used, the MIL may come on.
e If the fuel filler cap is not tightened properly, the MIL may come on.
e Use only a genuine rubber tube as a replacement.

EC-365



TROUBLE DIAGNOSIS FOR DTC P1440

B EVAP SMLLEAK P1440 M []

1)PERFORM TEST AT A
LOCATION OF 5-30C
{41-86F)

2)STOP ENGINE AND TURN
IGN SW ON.

3)CLAMP EVAP HOSE
TIGHTLY. SEE SERVICE
MANUAL FOR LOCATION.

4)TOUCH START.

I

EXIT ||  START

SEFZ294U

Adapter for service port

EVAP
service
port

Pressure pump

SEF462U

W EVAP SML LEAKP1440 0 []

adcokkkk QR kkkkkk

END _|[ PRINT

SEF295U

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

'DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:

e Never use compressed air or high pressure pump.
Otherwise, EVAP system may be damaged.

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

NOTE:

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

e Always remove service port adapter from service port
when applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
mmHg, 0.202 to 0.407 inHg).

¢ During the test, clamp the EVAP hose tightly as shown
at left.

e If both DTC P1440 and P1448 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See
EC-399.)

@ 1) Turn ignition switch “ON”.

2) Select “EVAP SML LEAK P1440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Foilow the instruction displayed.

3) Make sure that “OK?” is displayed.

f “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-368.
OR

NOTE:

Be sure to read the explanation of “Driving pattern’” on

EC-46 before driving vehicle.

& 1) Start engine.

2} Drive vehicle according to “Driving pattern”, EC-46.

3) Stop vehicle.

4) Select “MODE 1” with GST.

e |f SAT of EVAP system is not set yet, go to the fol-
lowing step.

o [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-46.

8} Stop vehicle.

9) Select "MODE 3” with GST.

o [fP1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-390.

e |f PO440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE”, EC-277.

e If P1440 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1440”, EC-368.

e [f P0O440, P1440 and P1447 are not displayed on the
screen, go to the following step.

EC-366



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

10) Select “MODE 1” with GST.
e |f SRT of EVAP system is set, the result will be OK. g
e |f SRT of EVAP system is not set, go to step 5).
OR
NOTE: WA
e Be sure to read the explanation of “Driving pattern’ on
EC-46 before driving vehicle.
e It is better that the fuel level is low. Bl
@@ 1) Start engine.
2) Drive vehicle according to “Driving pattern”, EC-486.
3) Stop vehicle.
4) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
5) Perform steps 1) to 4} again.
6) Turn ignition switch “ON” and perform “Diagnostic
Test Mode |l (Self-diagnostic results)” with ECM. e

EC-367



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
{Small Leak) (Positive Pressure) (Cont’d)

' DIAGNOSTIC PROCEDURE
‘ INSPECTION START
S |
NG
CHECK FUEL FILLER CAP. »| If genuine NISSAN fuel
1. Check for genuine NISSAN fuel filler filler cap is not used,
cap design. replace with genuine

2. Check for air releasing sound while NISSAN fuel filler cap.
opening the fusl filler cap.
If the air releasing sound is heard, go to

If the air releasing sound is not heard,
check the following.

Was the cap tightened properly?

If Yas, 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 untif ratcheting sound
is heard.

OK
B :
NG

CHECK FOR EVAP LEAK. »] Repair or replace.
® Never use compressed air or high

SEF434Q

IE . ressure pump.
Adapter for service por: ® Improper installation of service port
may cause leaking.

® Do not exceed 4.12 kPa {0.042
kg/cm?, 0.6 psi) of pressure in the
system.

To locate the EVAP leak, do the following.

1. install the EVAP service port adapter

; 7 and the pressure pump securely,

=N 2. Turn ignition switch “ON”.

EVAP Select “EVAP SYSTEM
CLOSE” of “WORK SUP-
PORT” mode with CONSULT.

3. Touch “START" and apply pres-
sure into the EVAP line until the

Pressure purmp SEF462U pressure indicator reaches the
middle of bar graph.

4. Using EVAP leak detector,
focate the leak portion. For the
leak detector, refer to instruction
manual for more details.

Refer to “EVAPORATIVE EMIS-
SION SYSTEM”, EC-25.
OR

2. Turn ignition switch "OFF".

3. Apply 12 voits DC to EVAP can-
ister vent control valve. The
valve will ¢lose, {Continue to
apply 12 volts until the end of
test.

4. Apply 12 voits DC to vacuum
cut valve bypass valve. The
valve will open. (Continue fo

service
port

2
SEF200U ;’appl 12 volts until the end of
est.
|E] Under vehicle (rear left) 5. Pressurize the EVAP line using
o~ L Vehicle pressure pump with 1.3 to 2.7
EVAF, canister ] front kPa (10 to 20 mmMg, 0.39 to
' | 0.79 inHg).

8. Locate the leak using a leak
detector. Refer to the instruction
manual for more details about
the leak detector. Refer to
“Evaporative Emission Line
Drawing”, EC-25.

Harness connector
sy = Y OK
EVAP canister ——
venl conirol valve//

(Go to next page.)

Batiery

SEF2B5V

EC-368



TROUBLE DIAGNOSIS FOR DTC P1440

Battery

Under vehicle (rear left)

Vacuum cut Vehicle

valve bypass valve C:? front
y -Harness connector

a -~
.. EVAP canister

SEF286V

T~ 77~ EVAP canister purge

\
T volume contrel valve
‘\\\_\

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

EVAP canister
purge control

N

SEF594U

EVAP canister

EVAP canister
vent control valve gepsosy

Water-\f

CHECK COMPONENT NG .| Replace EVAP canister
(EVAP canister purge volume control " purge volume control
valve). valve.
Refer to “COMPONENT INSPECTION",
EC-290.
OK
D]
¥
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge control valve). "| purge control valve.
Refer to “COMPONENT INSPECTION”,
EC-422.
OK
¥
CHECK COMPONENT AND CIRCUIT NG | Repair or replace EVAP
(EVAP canister vent control valve, O-ring "| canister vent control valve
and water separator). and O-ring or harness/
Refer to “COMPONENT INSPECTION", connectors.
EC-374 and "P0446 EVAP canister vent
control valve”, EC-291.
QK
\d
NG

CHECK IF EVAP CANISTER SATU-

RATED WITH WATER.

1. Remove EVAP canister with EVAP can-
ister vent control valve attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.
If the weight is:

More than 1.8 kg (4.0 Ib) —» NG
Less than 1.8 kg (4.0 Ib) - OK

OK

{Go to next page.)

EC-369

¥

Check the following.

1. Visually check the EVAP
canister for damage.

2. Check hose connection
between EVAP canister
and water separator for
clogging and poor con-
nection.

3. Check water separator.
Refer to “COMPONENT
INSPECTION", EC-374.

ff NG, repair hose or

replace EVAP canister or
water separator.

(M

B

LG

CL

BT

=L

13X



TROUBLE DIAGNOSIS FOR DTC P1440

SEFza8v
B ACTIVETEST B ]
PURG CONT S/V ON
{PURG CONT VAC) VC ON
=zz=z===== MONITOR zzz=zz=z=:
PURG CONT &V ON
CMPS=RPM (POS) 2000rpm
CLSD THL/P SW OFF
Y [ON/OFFI[ OFF |
SEFB82T

Vacuum gauge

) g 3-way connector

/ EVAP canister
@
Vacuum hose

purge conirol
(originally connected
to the EVAP canister

purge coniral valve) SEF&22U
Ress, ¢ A
\<\i\&q1“\§\“ Absolute pressure
S S“(\;(\«\
R( ((‘K
<
<X

SEF457T

Under view of engine compartment

\N Y ’|_U‘6Jl
Exhaust front tube / |f \
L i
A\ / \ror':

| ™ Vehicle

5
XN MAP/BARO switch
solehoid valve

AN

SEF290V

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

®
CHECK COMPONENT (EVAP canister NG .| Check the following.
purge control sclencid valve). " ® EVAP canister purge
1. Disconnect vacuum hose from control solenoid valve
EVAP canister purge control Refer to “COMPONENT
valve and install vacuum gauge. INSPECTION”, EC-373.
2. Start engine and let it idle. ® acuum hoses for clog-
3. Perform “PURG CONT S/ in ging or disconnection.
“ACTIVE TEST” mode. Refer to “Vacuum Hose
4. Rev engine up to 2,000 rpm. Drawing”, EC-15.
5, Select "ON” and “OFF” on If NG, repair hoses or
CONSULT screen to turn on replace EVAP canister
“"PURG CONT/ S/V". purge control solencid
ON: Vacuum should exist. valve.
OFF: Vacuum should not
exist.
CR
@ 1. Start engine and warm it up fo
normal operating temperature.
2. Stop engine.
3. Lift up drive wheels.
4. Disconnect vacuum hose from
EVAP canister purge volume
contrel valve and install vacuum
gauge.
5. Start engine and let it idle for at
least 60 seconds.
6. Check vacuum hose for vacuum
when revving engine up o 2,000
rpm.
While operating solenoid
valve, vacuum should exist.
7. Release the accelerator pedal
and let idte.
Vacuum should not exist.
OK
A\ J
CHECK COMPONENT NG | Replace absolute pressure
(Absolute pressure sensor). "] sensor.
Refer to “COMPONENT INSPECTION”,
EC-375.
OK
A4
NG

CHECK COMPONENT
{MAP/BARO switch sclenoid valve}.
Refer to “COMPONENT INSPECTION”,

b4

EC-376,
l oK
©

(Go to next page.}

EC-370

Replace MAP/BARQ
switch solencid valve.




TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

(| (Small Leak) (Positive Pressure) (Cont’d)
seat cushion
@i
a
CHECK COMPONENT NG | Replace tank fuel tempera- | MA
(Tank fuel temperature sensor). "1 ture sensor.
Refer to “COMPONENT INSPECTION”,
EC-376. [E¥)
\ SEF462T oK
: NG LG
CHECK COMPONENT .| Repair or reconnect the
Check EVAP purge line {pipe, rubber tube, hose.
fuel tank and EVAP canister} for cracks or
improper connection.
Refer to "EVAPORATIVE EMISSION
SYSTEM”, EC-25. B
OK
v
CHECK COMPONENT NGA Replace refueling control GL
{Refueling control valve). "] valve with fuel tank.
Refer to “COMPONENT INSPECTION”,
EC-30. V108
CK
A
o AT
Clean EVAP purge line (pipe and rubber N
tube} using air biower.
FA
Y
Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-106. BA
'
INSPECTION END BR
ST
RS
gy
A
EL
I

EC-371



TROUBLE DIAGNOSIS FOR DTC P1440

DISCONNECT

[Q]

e
&)

A€

SEF353Q

[

B AcTivETEST B
PURG VOL CONT/  20Step
—=z===zzzs MONITOR
CMPSsRPM(REF)
FR Q2 MNTR

AF ALPHA
THRTL POS SEN

100%
0.48v

[Qu]l uP ][ DWN |[Qd

SEF507R

SEF474T

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) {(Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge volume control
valve harness connector.
Check resistance between the following terminals.
terminal (2) and terminals (1), )
terminal (8) and terminals (@), (&
Resistance:

35 - 43() [At 20°C (68°F)]
Reconnect EVAP canister purge volume control valve
haress connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON”.
Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister
purge volume 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

Disconnect EVAP canister purge volume control
valve harness connector.
Check resistance between the following terminals.
terminal (2) and terminals (@), 3
terminal (5) and terminals (@), (6)
Resistance:

35 - 430) [At 20°C (68°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
{Plug the purge hoses. The EVAP canister purge vol-
ume 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.
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macmvetesTl [

PURG GONT SV O N
(PURG CONTVAC) VG ON

========== MONITOR ==========
PURG CONT 5/v ON
CMPS*RPM(REF) 2000rpm
CLSD THL/P SW OFF
COOLANT TEMP/S B84°C

Y [ON/OFF][ OFF |

SEF516T)

@) B P

{M/T models only}
™~

-7

EVAP caniste

BATTERY

SEF313Q)

EVAP canister purge
control valve

SEF043VA

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

EVAP canister purge control solenoid vaive
1. Lift up drive wheels (M/T models only).
2.

Turn ignition switch “ON”.

3. Select “PURG CONT S/V” of “ACTIVE TEST” mode
with CONSULT.

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

perature.
5. Disconnect vacuum hose at EVAP canister purge

control valve.
6. Touch “ON” and “OFF” and check for vacuum pass-

ing through the hose.

Condition Vacuum

Idle Not exist

Rev engine up from 2,000 to 3,000 rpm
(A/T models). i

. Exist
Rev engine up from 2,000 to 3,00C rpm
with 1st gear position (M/T models}.

OR
@ Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between @ and between @ and @

12V direct cur_rent supply Yes No
between terminals

No supphy No Yes

If NG or operation takes more than 1 second, replace solenoid
valve.

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:

1. Blow air in port ® and ®), then ensure that there is no
leakage.

2. Plug port ® and blow air in port (©, check that there is no
ieakage.

3. Apply vacuum to port (8). [Approximately -13.3 to —20.0
kPa (—100 to -150 mmHg, -3.94 to -5.91 inHg)]
Plug port 8 and blow air in port © and ensure free flow out
of port ).

4. Blow air in port (€) and check that air flows freely from port

EC-373
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

e 0-rina 629 (Small Leak) (Positive Pressure) (Cont’d)
mcnveestl [ | EVAP canister vent control valve
VENT ConTAowY OFF Check air passage continuity.
:;;,f;_;f;%ﬂ’ro“ — @ Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
FR 32 MNTR AICH
A/F ALPHA 100%
THRTL POS SEN e.52v Condition Air passage continuity
.
E ON/GEF m VENT CONTROL/Y between @ and
ON No
SEF191V OFF Yes
o) T
Ced| ®
f ® Condition Air passage continuity
/{’K between (A) and
0rng€3 12V direct t supply between t
g Irect current supply between ter-
. —»?;4@/ minals @ and @ No
> [8)] 51 - 6.3 Nem N | Y
W (0.52 - 0.64 kg-m, O supply ©s
45.1 - 55.6 in-Ib)

SEF9695

/,—Bfind plug
ot

* @: Bottom hole (To atmosphere)
: Emcrgency tube (From EVAP canister)
©: Inlet port (To member)

0D

L

SEFB29T|

If NG or operation takes more than 1 second, clean valve using
air blower or replace as necessary.

If the portion is rusted, replace EVAP canister vent control
valve.

Make sure new O-ring is installed properly.

Water separator

1. Check visually for insect nests in the water separator air
inlet.

2. Check visually for cracks or flaws in the appearance.

3. Check visually for cracks or flaws in the hose.

4. Check that ®) and (© are not clogged by blowing air into
with @), and then (© plugged.

5. In case of NG in items 2 - 4, replace the parts.

e Do not disassemble water separator.
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Evaporative Emission (EVAP) Control System

oo C_ {Smali Leak) (Positive Pressure) (Cont’d)
we 1 () Absolute pressure sensor
M eom ] CONNECTOR]| 1. Remcve absolute pressure sensor with its haress connec- &l
Abscluie pressure — 66 tor connected.
sensor N 2. Remove hose from absolute pressure sensor.
‘ 3. Turnignition switch "ON” and check output voltage between &
M;’ ECM termina! &8 and engine ground.
Uep The vollage shouid be 3.2 to 4.8 V. -
‘ i | 4. Use pump to apply vacuum pressure of —-26.7 kPa {—200 Rl
m B N mmHg, —7.87 inHg) to absolute presslre sensor as shown

L in figure and check the output voitage. L
The voltage should be 1.0 to 1.4 V lower than the value =%
measured in step 3.

CAUTION: _
@ Always calibrate the vacuum pump gauge when using @
it.

# Do nol apply below -93.3 kPa (-700 mmHg, -27.56€ .=
inHg) or over 101.3 kPa {760 mmHg, 29.92 inHg) of pres-
sure.

5. H NG, replace absolute pressure sensor. Gl

el

EL

3
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Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

WacTveTEST M L] MAP/BARO switch solenoid valve
Map/BARO swiv - MAP 1. Start engine and warm it up to normal operating tem-
—=zz=z==== MONITOR ==z=z=z===: perature_
CMPS*RPM(REF) 700rpm 2. Perform “MAP/BARO SW/V” in “ACTIVE TEST”
e DO Sy MAR mode with CONSULT.
3. Check the following.
e Condition: At idle under no-load
o CONSULT display

BAROC [HITCEN
SEF500R MAP/BARO ABSOL PRES/SE (Voltage)
BARC More than 2.6V
BacTveTesTl [ MAP Less than the voltage at BARO
MAP/BARC SW/V  Baro e Time for voltage to change
zzz===e=== MONITOR z=zz===zz== . . .
CMPSSHPM(REF) 700rpm MAP/BARO SW/V Required time to switch
MAP/BARO SWV BARO BARQO to MAP
ABSOL PRES/SE 4.3V Less than 1 second
MAP to BARO
4. If NG, check solenoid valve as shown below.
BARO MAP , OR — .
SEF408R - 1. Remove MAP/BARO switch solenoid valve.
2. Check air passage continuity.
Air passage Alr passage
Condition continuity continuity

between @ and between @ and ©

12V direct current supply

between terminals @ Yes No
and @

BATTERY
No supply No Yes

3. If NG or operation takes more than 1 second, replace

SEF313Q A
solenoid valve.

Tk Tank fuel temperature sensor
It t , . .
Hot Wa‘ef7 o oS @ | Check resistance by heating with hot water or heat gun as

sensor connector

wigcannEeT shown in the figure.

21
43/ Temperature °C (°F) Resistance k()
20 (88) 23-27
50 (122) 0.79 - 0.90

If NG, replace tank fuel temperature sensor.

SEF379T
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SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

Engine speed

Mass air flow sensor

Amount of intake air

Y

Engine coclant temperature sen-
sor

Engine cooclant temperature

Y

Battery

Battery voltage

Ignition switch

¥

Start signal EVAP canister

A4

Closed throttle position switch

ECM p| PUrge volume
control valve

Closed throttie position

Y

Throttle position sensor

Throttie position

Front heated oxygen sensor

Density of oxygen in exhaust gas

Tank fuel temperature sensor

A A

(Mixture ratic feedback signal}

Fuel temperature in fuel tank

L 4

Vehicle speed sensor

Vehicle speed

-
>

This systemn 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 controi 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 fuei vapor from the EVAP canister
is regulated as the air flow changes.

COMPONENT DESCRIPTION

The EVAP canister purge volume control valve uses a step
motor to control the flow rate of fuel vapor from the EVAP can-
ister. This motor has four winding phases. It operates according
to the output pulse signal of the ECM. Two windings are turned
ON and OFF in sequence. Each time an ON pulse is issued, the

valve opens or closes, changing the flow rate. When no change
in the flow rate is needed, the ECM does not issue the pulse
signal. A certain voltage signal is issued so that the valve
remains at that particular opening.

SEF249P

EC-377
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TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
Idle 0 step
: Engine: After warming up More than 60 seconds after starling
PURG VOL C/V No-load _ engine
® Lift up drive wheels and shift to 1st | AT models: 2,000 rpm More than 1 step
gear position. M/T models: 2,000 rpm and more than
16 km/h {10 MPH)

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

TER-
WIRE DATA
NDIT!
MINAL COLOR ITEM co ON (DC voltage}
NO.
5 L EVAP canister purge vol- |Engine is running.J (Warm-up condition) 0. 0.6v
6 G ume control valve Idle speed ’
16 Y EVAP canister purge vol- | [Engine is running. BATTERY VOLTAGE
17 OR ume control valve |_ die speed (11 - 14V)
56 W/R — —— BATTERY VOLTAGE
o1 WIR Power supply for ECM [Ignition switch “ON”| (1 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble I Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P1444 ® The canister purge flow is detected during the ® EVAP control system pressure sensor and circuit
0214 specified driving conditions, even when EVAP ® FEVAP canister purge volume control valve (The
canister purge velume control valve is completely valve is stuck open.)
closed. ® EVAP canister purge control valve
' ® EVAP canister
® Hoses
{Hoses are connected incorractly or clogged.)
® EVAP canister vent control valve
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M PURG CNV&SV P1493 8 [

THIS SUPPORT FUNCTION

IS FOR
DTG P1493.
SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT I smrr ]

SEF610U

W PURG CNVaSN P1493 M []
OK K K KK

* kK K K

B SELF-DIAG RESULTSH

* % % % NO FAILURE * % % %

PRINT ]

END |L

SEF811U

W PURG VOL CN/V P1444 D

THIS SUPPORT FUNCTION
IS FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT || smrT ]

SEF612U

B PURG VOL CNAV P1444 B[]

TESTING

zrzozooos= MONITOR zzzzzzzzz=:
CMPS«RPM(REF) 1687rpm
THRTL POS SEN 0.74V
B/FUEL SCHDL 2.5msac

SEF853U

B PURG VOL CNV P1444 BT
COMPLETED

SELF-DIAG RESULTS

SEF902U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

if “DTC CONFIRMATION PROCEDURE” has been previ-
ously conducted, always turn ignition switch “OFF” and
wait at least 5 seconds before conducting the next test.

TESTING CONDITION:
Always perform test at a temperature of 5°C {41°F) or more.

® "

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 cantinuously until “TESTING”
changes to “COMPLETED”. (It will take at least 30
seconds.)

Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
CMPS-RPM (REF): 1,000 - 3,000 rpm

B/FUEL SCHDL: 1-~4.5ms

Stop vehicle with engine running.

Select “PURG VOL CN/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

10) Touch “START”.

If “COMPLETED” is displayed, go to step 12.

11) When the following conditions are met, “TESTING”

will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. {It will take at least 20
seconds.)

Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
CMPS-RPM (REF): 1,000 - 3,000 rpm

B/FUEL SCHDL: 1 -4.5 ms

NOTE:

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

12) Make sure that “OK” is displayed after touching

“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-382.

EC-379
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TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge

oo 25 Volume Control Valve C()(F‘;ont d)
YGEI\T fDL\FAaE% ....................... 8.0° 1} Start engine and warm it up to normal operating tem-
r\cﬂ;}e&,c LOAD ... ......é.af(flisg? = perature.
MAF e 5,20V 2) Select “MODE 1” with GST.
INTARE AR o 3) Check coolant temperature.
EHEt ‘3@ o gh%glé/g Coolant temperature: 40 - 100°C (104 - 212°F)
SHORTFT#1 o 0.8% Be sure that water temperature does not exceed
LONG L - e 9% 100°C. If it becomes higher than 100°C, cool down
O2FT B1 $1 v 0.8% the engine and perform the procedure again from the
025 B182 e 0010V |sersten beginning.
4) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
5) Restart engine and let it idle for at least 100 seconds.
6) Maintain the following conditions for at least 80 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
Engine speed: 1,000 - 3,000 rpm
Coolant temperature: 40 - 100°C (104 - 212°F)
7} Select "MODE 7” with GST.
NOTE:
o Hold the accelerator pedal as steady as possible during
driving in step 6.
e If the driving conditions are not satisfied in step 6,
restart the procedure.
e |t is better that the fuel level is fow.
CONKRECT OR
“ & @ 1) Start engine and warm it up t6 normal operating tem-
perature.
ECM |0|cowwscmn][ 2) Check voltage between ECM terminal 69 and ground
Py Voltage: 0.8 - 1.5V

Perform the following pracedure before the voltage
drops below 0.8V. If the voltage drops below 0.8V,
ﬂ cool down the engine and perform the procedure

again from the beginning.
& O gai ginning

1 3) Turn ignition switch “OFF” and wait at least 5 sec-
SEF487R onds.

4) Restart engine and let it idle for at least 100 seconds.

5) 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 - 3,000 rpm
Check voltage between ECM terminal &) and
ground: 0.8 - 1.5V

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

7) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

EC-380
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)
NOTE:

Hold the accelerator pedal as steady as possible during g|
driving in step 5.

if the driving conditions are not satisfied in step 5,
restart the procedure. MIA
It is better that the fuel level is low.

EM

LC
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Tl EVAP canister purge
T vglume controf valve

S, e

T~

7y Harness connector ™

Sensor

.
EVAP canister — ™
ol

N
- EVAP control
system pressure

SEF307Y

EVAP canister

Water\t

EVAP canister

vent control valve gprsggu

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK COMPONENT

(EVAP canister purge volume conirol
valve).

Refer to “COMPONENT INSPECTION”
on next page.

NG

K
B v

Y

Replace EVAP canister
purge volume control
valve.

CHECK COMPONENT AND CIRCUIT
(EVAP control system pressure sensaor).
1. Check disconnection of hose connected
to the sensor.
2. Check sensor harness connector for
water,
Water should not exist.
If OK, go io siep 3.
3. Check EVAP control system pressure
sensor.
Refer to “COMPONENT INSPECTION”,
EC-384 and EC-2989.

NG

lOK

h 4

Replace EVAP control sys-
tem pressure sensor and
repair of replace harness
and connector.

CHECK COMPONENT

(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”,
EC-384.

NG

Y

lOK

Replace EVAP canister
vent control valve,

CHECK RUBBER TUBE FOR CLOG-
GING.

Check obstructed water separator,
improper connecticn of hose and rubber
tube to EVAP canister vent control valve
and clean the rubber tube using air
blower.

For water separator, refer to “COMPO-
NENT INSPECTION", EC-389.

NG

OK

v

4

Clean, repair or replace
subber tube and/or water
separator.

CHECK IF EVAP CANISTER IS SATU-

RATED WITH WATER.

1. Remaove EVAP canister with EVAP can-
ister vent control vaive attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.
If the weight is:

More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) — OK

NG

oK

A 4

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

v

INSPECTION END

EC-382

h 4

Check the following.

1. Visually check the EVAP
canister for damage.

2. Check hose connection
hetween EVAP canister
and water separator for
clogging and poor con-
nection.

3. Check water separator.
Refer to “COMPONENT
INSPECTION", EC-3889.

If NG, repair hose or

replace EVAP canister or

water separator.




TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont’d)
S COMPONENT INSPECTION
A€ & . :
S EVAP canister purge volume control valve
AEE @ 1. Disconnect EVAP canister purge volume control
’ IEILY valve harness connector. g4,
2. Check resistance between the following terminals.

terminal (2) and terminals (1), @
@ terminal () and terminals (@), (&) E
Resistance:
35 - 430) [At 20°C (68°F)]
3. Reconnect EVAP canister purge volume control valve L
DISCONNEST harness connector.

@ Eé} 4. Remove EVAP canister purge volume control valve
5|53 - from intake manifold collector and disconnect hoses
from the vaive.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain  Ft
connected.)

5. Turn ignition switch “ON”. ~

6. Perform “PURG VOL CONTA” in “ACTIVE TEST” ©L
mode with CONSULT. Check that EVAP canister

]

SEF3s3Q purge volume control valve shaft moves smoothly
' forward and backward according to the valve open- v
BrcTvetesT [ ing. .
If NG, replace the EVAP canister purge volume con-
FURG VOL CONT/V 20Step trol valve. Fl
zzzz====== MONITOR =—===z=--=: OR
CMPSsRPM(REF) Orpm ; :
FR Oz MNTH RICH (E) 1. Disconnect EVAP canister purge volume control EA
A/F ALPHA 100% valve harness connector. -
THRTL POS SEN 0.48v 2. Check resistance between the following terminals.
terminal (2} and terminals 1, @) 7
terminal and terminals (@), o
[Qu_up_ [ DWN Jad e ®©
SEF507R "
35 - 43() [At 20°C (68°F)] BE

3. Reconnect EVAP canister purge volume control valve
harness connector.

4. Remove EVAP canister purge volume control valve &7
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol- g5
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON” and “OFF”. Check that BT
EVAP canister purge volume control valve shaft

@ SEF474T moves smoothly forward and backward according to

the ignition switch position. HA
If NG, replace the EVAP canister purge volume con-
trol valve.

EC-383
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Evaporative Emission (EVAP) Canister Purge
A€

Volume Control Valve (Cont’d)
COMPONENT INSPECTION
—Ecwm

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.
© O 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

o] CONNECTORII

EVAP control system 67
pressure sensor

CONMNECT

O{—ring Q

SEF516U 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) 04-06

CAUTION:

e Always calibrate the vacuum pump gauge when using

it.

¢ Do not apply below -20 kPa (-150 mmHg, -5.91 inHg)
or over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

5. If NG, replace EVAP control system pressure sensor.

EVAP canister vent control valve

/ WmacveTEsTH [ Check air passage continuity.
113 £ B ki L
VENT CONTROLY OFF Perform *VENT CONTROL/V" in “ACTIVE TEST” mode
with CONSULT.
=======: MONITOR z=====z=:
CMPS-RPM{RER) Orpm
1 FR 02 MNTR RICH Condition Air passage continuity
A/F ALPHA 100%

®/./ ) THATL POS SEN 052V VENT CONTROL/V between (A) and

=" W[ ON JloN/oFF ON No

e 0 OFF Yes

B SEF191V OR
=)
®
T e O <
o9 0
< N2 Condition Air passage confinuity
® between @ and
p _ 12V direct current supply between ter-
Q\O'”"QQ minals (1) and (@) No
No supply Yes

BATTERY

{0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib}
SEF369S

If NG or operation takes more than 1 second, clean valve using

air blower or replace as necessary.

If the portion is rusted, replace EVAP canister vent con-

trol valve.

Make sure new O-ring is installed properly.

EC-384
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Almospheric pressure Coif Terminal
side ——)
Valve :

e

L.\ —
D \2
Canister side Plunger Spring

SEF378Q

Under vehicle {rear left) A
P } | Vehicle
\L[EVAP canister Chbont —
s Ry E

A=

Pl o =
EVAP canister vent centrol valve

SEF308V

Evaporative Emission (EVAP) Canister Vent

Control Valve (Close)
COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP

canister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds

to signals from the ECM.

@l

A

When the ECM sends an ON signal, the coil in the solenoid El

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 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 CONTN ® [gnition switch: ON OFF
ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured betwaen each terminal and (ECCS ground).

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC voltage)
NQO,
EVAP i t - ERY VOLU
108 PU/MW canister vent con |Igniti0n switch “ON” BATTERY VOLTAGE
trol valve (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
N Check ltems
Trc>ul?\llt?3 Code Malfunction is detected when ... {Possible Cause)
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 circuit

valve
® Water separator
® EVAP canister is

® Blocked rubber tube to EVAP canister vent control

saturated with water.

EC-385
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TROUBLE DIAGNOSIS FOR DTC P1446

% MONITOR % NOFAL L]

CMPS*RPM(REF)
COOLAN TEMP/S
VHGL SPEED SEN
THRTL POS SEN
B/FUEL SCHDL

1500rpm
85°C
Okmv/h
1.68V
1.0msec

SEF336U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for a maximum of 15 minutes.
NOTE:
If a malfunction exists, NG resuit may be displayed quicker.
OR

%@ 1) Start engine.
=" 2) Drive vehicle at a speed of approximately 80 km/h
(50 MPH} for 15 minutes.
3) Select “MODE 77 with GST.

OR
Q@ 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-386
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t
\L[EVAP canister
e
2NN

i A
Ungler\vehlc[e (rear left) Vehicle

jl@ﬁont -

sl —
EYAP canister vent control valve
SEF306Y

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

(E]

EVAP canister

EVAP canister
vent control valve gppggg))

Under vehicle (rear left) \
wr ’ /

- EVAP ntrol
» Harness connector contro
L [ system pressure

" sensor

L

SEF307V|

CHECK RUBBER TUBE FOR CLOG- NG Clean, repair or replace
GING. | rubber tube and/or water
Check cbstructed water separator and separator.
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air
blower.
For water separator, refer to EC-389.
OK
Jy
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister vent control valve and vent control valve and
O-ring). Q-ring.
Refer to “COMPONENT INSPECTION"
onh nexi page.
OK
B v

CHECK IF EVAP CANISTER IS SATU- NG} Check the following.
RATED WITH WATER. 1. Visually check the EVAP
1. Remove EVAP canister with EVAP can- canister for damage.

ister vent control valve attached. 2. Check hose connection
2. Check if water will drain 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 control valve attached. nection.

If the weight is: 3. Check water separator.
More than 1.8 kg {4.0 Ib) - NG Refer to “COMPONENT
Less than 1.8 kg (4.0 Ib) — OK INSPECTION”, EC-389.

If NG, repair hose or
OK replace EVAP canister or
water separator.
r
NG

CHECK COMPONENT AND CIRCUIT
{EVAP control system pressure sensor).
1. Check for disconnection of hose con-
nected to the sensor.
2. Check sensor harness connector for
water.
Water shouid not exist.
If OK, go to step 3.
3. Check EVAP conirol syslem pressure
SEensor.
Relfer to “COMPONENT INSPECTION",
EC-389 and EC-299.

OK

v

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

h 4

INSPECTION END

EC-387

Replace EVAP contral sys-
tem pressure sensor and
repair or replace hamess
and connector.

6l

MA

(=}

HoEe



TROUBLE DIAGNOSIS FOR DTC P1446

CONNECT

q—ring @

macTtveTesTH [

VENT conTRowv QFF
m===—==: MONITOR ====z==:

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.

CMPS<RPM{REF) frpm . )
1R.C2 MNTR: HICH A Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
THRTL POS SEN .52V
: ON | ON/OFF Condition Air passage continuity
VENT CONTROLV between (&) and
SEFta1y ON No
OFF Yes
T e O
(rn
=30 OR
G
e @
Q\O-ringQ - Alr passage continuity
) Condition between @ and
\>ZJ m 51 - 6.3 N'm 12V direct current supply between ter- No
W (0.52 - 0.64 kg-m, minals (1) and
BATTERY 45.1 - 55.6 an-lb}
SEF989S No supply Yes

If NG or operation takes more than 1 second, clean valve using
air blower or replace as necessary.

If the portion (B is rusted, replace EVAP canister vent con-
trol valve.

Make sure new O-ring is installed properly.

EC-388
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CONNECT
I )

ECM IOI CONNECTOR]]

EVAP control system 87
pressure sensor

SEF516U

/—Blind pfug

é;;jg - @@

* @: Bottom hole (To atmosphere)
(B : Emergency tube (From EVAP canister)
©: Intet port (To member)

SEF829T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)
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 A
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 LG
-9.3 kPa {(~70 mmHg, —2.76 inHg) 04-086

CAUTION:
e Always calibrate the vacuum pump gauge when using
it. FE
o Do not apply below -20 kPa (-150 mmHg, -5.91 inHg)
or over 20 kPa (150 mmHg, 5.91 inHg) of pressure.
5. If NG, replace EVAP control system pressure sensor. L
n
Water separator i
1. Check visually for insect nests in the water separator air
inlet. AT

2.
3.
4,

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 FA

with &), and then © plugged.
In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

({4,
EL

()4

EC-389



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

Note: If both DTC P0510 and P1447 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P0510
first. (See EC-311.)

EVAP canister purge control solenoid valve
EVAP control system pressure s
Vacuum cut valve bypass Val\.re

TOs

ensor
EVAFP servigce port
r—
T Crne-way valve

Refueling contral valve

EVAP canister

and refueling EVAP vapor
cut valve _®k |
\ EVAP canister purge
Fue! tank Vacuurr contiol valve
cul valve |canister Y
EVAF canister purgeﬁ\-

volume control valve

vent control
valve

SEFSE0U

SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge flow occurs during non-vehicle stopped con-
ditions (M/T models} and non-closed throttle conditions. Purge volume is related to air intake volume.
Under normai purge conditions (non-closed throttle), the EVAP canister purge volume control valve and
EVAP canister purge control valve are open. Purge flow exposes the EVAP control system pressure

sensor to intake manifold vacuum.

ON BOARD DIAGNOSIS LOGIC
Under normal conditions (non-closed throttle), sensor output voltage indicates if pressure drop and purge
flow are adequate. If not, a fault is determined.

Diagnostic
s Check liems
TrOUbrLi Code Malfunction is detected when .... (Possible Cause)
P1447 ® EVAP control system does not operate properly. ® EVAP canister purge volume control valve stuck

closed
® EVAP canister purge control valve stuck closed
® EVAP control system pressure sensor and the circuit
® [ oose, disconnected or improper connection of rubber
tube
Blocked rubber tube
EVAP canister purge control solenoid valve
Blocked or bent rubber tube to MAP/BARQO switch
solenoid valve
Cracked EVAP canister
Closed throttle position switch
Improper connection of one-way valve
Blocked purge port
EVAP canister vent control vaive

® EVAP control system has a leak between intake
manifold and EVAP control system pressure sensor.

0111

EC-390



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)
W PuRa oW P47 B[] 'I;)llzl‘-\chE%SuTFlé TROUBLE CODE CONFIRMATION y
L
zzzzzz==zz MONITOR =zzz===c== CAUTION:
%TF?TSLF;%%(F;EE é?szz\;pm Always drive vehicle at a safe speed. "
B/FUEL SCHDL 1.2ms NOTE: [
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni- gy
tion switch “OFF’” and wait at least 5 seconds before con-
serzzsy| ducting the next test.
TESTING CONDITION: LG
B PURG FLOW P1447 Bl [ ] Always perform test at a temperature of 5°C (41°F) or more.
@ 1) Start engine and warm it up to normal operating tem-
—————————— MONITOR =======zz= perature. itap © » i
?,'X‘F‘?-EL‘F,LF(’,"Q‘QE,? 337725\:“ 2) Z;lg; .|gn|t|on switch “OFF” and wait at least 5 sec-
B/FUEL SCHDL 2.1ms 3) Start engine and let it idle for at least 1 minute. s
4} Select “PURG FLOW P1447” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with A
CONSULT. o
N 5) Touch “START".
6) When the following conditions are met, “TESTING” BT
will be displayed on the CONSULT screen. Maintain ™
W PURG FLOW P1447ll [] the conditions continuously until “TESTING”
COMPLETED changes to “COMPLETED”. (It will take at least 30 i
seconds.)
CMPS-RPM (REF): 1,000 - 3,000 rpm
Selector lever: Suitable position E4
Vehicle speed: 36 - 100 km/h (22 - 62 MPH) )
B/FUEL SCHDL: 1 -4.5 ms
If “TESTING” is not displayed after 5 minutes, retry g
[ SsElF-DIAG RFSULTS from step 2).
SEFG05L 7) Make sure that "OK” is displayed after touching

“SELF-DIAG RESULTS” and go to the following

]
=11

step. If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE” of “TROUBLE DIAGNOSIS FOR
DTC P1493”, EC-422. &7
8) Select “PURG FLOW P1447° of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT. Fg
9) Touch “START".
If “COMPLETED” is displayed, go to step 11.
10) When the following conditions are met, “TESTING” [ET
will be displayed con the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED?”. (It will take at least 20 A
seconds.)
CMPS-RPM (REF): 1,000 - 3,000 rpm
Selector lever: Suitable position
Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 1 -45ms
If “TESTING” is not displayed after 5 minutes, retry
from step 2).

EC-391
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

11) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS” and go to the following
step. If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE” of “TROUBLE DIAGNOSIS FOR
DTC P1444”, EC-377.

12) Select “PURG FLOW P1447” of “EVAPORATIVE
SYSTEM” in “DTC CONFIRMATION” mode with
CONSULT.

13) Touch “START”.

14) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take at least 35
seconds.)

Selector lever: Suitable position

Vehicle speed: 30 - 100 km/h (19 - 62 MPH)

CMPS-RPM (REF): 1,000 - 3,000 rpm

Engine coolant temperature: 70 - 100°C
(158 - 212°F)

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

from step 2).

15) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNQOSTIC PROCEDURE”, EC-394.

EC-392
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Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

. € C . _ OVERALL FUNCTION CHggK &l

Use this procedure to check the overall monitoring function of
the EVAP control system purge flow. During this check, a 1st trip

ECM |O| CONNECTOR|

H v DTC might not be confirmed. A
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF”, wait at least 5 seconds. ER
B S SEFS10R 3) Start engine and wait at least 70 seconds.
4) Set voltmeter probes to ECM terminals (EVAP
control system pressure sensor sighal) and L&
(ground).
5) Check EVAP control system pressure sensor value at
idle speed.
8) Establish and maintain the following conditions for at
~ least 1 minute. EE

Air conditioner switch: ON

Steering wheel: Fully turned

Headlamp switch: ON CL
Rear window defogger switch: ON

Engine speed: Approx. 3,000 rpm

Gear position: MT
M/T models
Any position other than “Neutral” or
“Reverse” AT
A/T models

Any position other than “P”, “N” or “R”’
Verity that EVAP control system pressure sensor FA
value stays 0.1V less than the value at idle speed for

at least 1 second.
BA

BR

ST

HA

EL

EC-393
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[

B ACTIVE TEST B

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

DIAGNOSTIC PROCEDURE

PURG CONT 8/ ON
(PURG CONT VAC) VYC CN
zzzzzzzc=z MONITOR =zzzz-===-= INSPECTION START
CMPSRPM(POS) 2000rpm
CLSD THL/P SW OFF v
PURG CONT SV ON NG
CHECK EVAP CANISTER. .| Replace EVAP canister.
Check EVAP canister for cracks. -
OK
BT (ON/OFF][_OFF |
SEF620U v B)
NG

Vacuum hose

to the EVAP canister

EVAF canister
purge control
valve

{originally connected

purge control valve) SEF622U

o]

One-way
EVAP canister purge valve
control solenoid valve

53
._'@ 1%.-
EVAF canister /

purge control K
valve

O

b 4C)

©

EVAP canister
purge volume
control valve

SEF621U

/NN
o

Intake manifold

SEF368U

"7 EVAP canister purge
" vglume control valve

S T

CHECK PURGE FLOW.

1. Disconnect vacuum hose from
EVAP canister purge centrol
valve and install vacuum gauge.

. Stan engine and let it idle.

. Perform “PURG CONT S/V” in
“"ACTIVE TEST” mode.

. Rev engine up to 2,000 rpm.

. Select "ON" and “OFF” an
CONSLULT screen to furn on
“PURG CONT/V S/,

ON: Vacuum should exist.
OFF: Vacuum should not

exist.
OR

. Start engine and warm it up to
normal operating temperaiure.

. Stop engine.

. Lift up drive wheels.

. Disconnect vacuum hose from
EVAP canister purge volume
control valve and install vacuum
gauge.

. Start engine and let it idie for at
least 60 seconds.

. Check vacuum hose for vacuum
when rewving engine up to 2,000
FDITL.

While operating solenoid
valve, vacuum should exist.

. Release the accelerator pedal

i)

=)

©

%]

.| CHECK EVAP PURGE

and let idle. ) tral solenoid valve).
Vacuum should not exist. Refer to “COMPONENT
oK INSPECTION", EC-397.
v

LINE.

Check EVAP purge line for

improper connection, dis-

connection and blocked
purge port.

1. Turn ignition switch

“QFF”.

Disconnect purge hoses

connected io EVAP can-

ister purge controi valve

(@) and EVAP canister

purge volume control

valve ((B)).

. Blow air into each hose
and make sure air flows
freely.

. Check EVAP purge port

2.

. Check improper connec-
tion of one-way valve.
Refer to “COMPONENT
INSPECTION", EC-398.

If NG, reconnect one-way

valve properly or repair or

clean hoses and/or purge
port.

OK
r

CHECK COMPONENT
(EVAP canister purge con-

CHECK COMPONENT
(EVAP canister purge volume control

valve}.
Refer to “COMPONENT INSPECTION”,
EC-396.

NG

Y

lOK

®

{Go to next page.)

EC-394

Replace EVAP canister
purge volume control
valve.




TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System

% Purge Flow Monitoring (Cont’d)
(7 SN

EVAP canister purge a0
control solenoid valve e

D
CHECK COMPONENT NG | Replace EVAP canister ,
(EVAP canister purge control solenoid "| purge control solenoid ik
valve). valve.
Refer to “COMPONENT INSPECTICN”, o
EC-397. EM
' SEF289Y 0K
.
\ \/ UJQ, \ r LG
e @ Brake master || CHECK COMPONENT NG= Replace EVAP canister
cylinder 7 {EVAP canister purge control valve), purge control vaive.
/ . Refer to “COMPONENT INSPECTION”,
RIS / EC-397.
3@ ® J OK FE
. h 4
EVAP camste‘r‘? CHECK COMPONENT NG | Replace EVAP controi sys- | L
purge control valy {EVAP control system pressure sensor). "] tem pressure sensar and
} /> PR I N seFodoy| | 1. Check disconnection of hose connected repair or replace harness
to the sensor. and connector. MIT
Under vehicle (rear left) \ 2. Check sensor harness connector for
), X / / water.
Water should not exist. Al

If OK, go to step 3.
3. Check EVAP control system pressure

sensor, 37
s Harness connector EVAP control Refer to “COMPONENT INSPECTION”,
’ system pressure EC-389 and EC-299.

sensor
. oK R
EVAP canister —
/F s SEF307V ¥
i : CHECK COMPONENT NG | Repiace EVAP canister ER
U“ﬂeﬁ"e"'c'e (re'f:r left) . e {EVAP canister vent control valve and vent control valve and
\[\[EVAP canister "@from -~ O-ring). O-ring.
pa 'iﬁ Refer to “COMPONENT INSPECTION", §T
\ o) EG-403.
' OK B
CHECK EVAP PURGE LINE. NG | Replace it.
Harness connactor Inspect EVAP purge line {pipe and rubber BT

tube). Check for evidence of leaks.

T P
EVAP canister vent control valve

SEF306V OK
4 i
Clean EVAP purge line (pipe and rubber
tube) using air blower,

b4

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

¥
INSPECTICN END

EC-395
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DISCONNECT

A
‘aa

;B

DISCONNECT
24 €

=[]

@]

4€ &

SEF3530)

[

W ACTIVETEST I
PURG VOL CONT/  20Step
—=z======: MONITOR
CMPS*RPM{REF)
FRO2 MNTR

AF ALPHA
THRTL POS SEN

Orpm
RICH

100%
0.48V

lQull UP | DWN Jlad

SEF507R

SEF474T)|

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (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 (1), (3
terminal &) and terminals (@, (&)

Resistance:
35 - 434 [At 20°C (68°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”.

6) 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
‘ﬁ" 1) Disconnect EVAP canister purge volume control
G valve harness connector.

2) Check resistance between the following terminals.
terminal @) and terminals ), 3
terminal (&) and terminals &), (&)

Resistance:
35 - 4302 [At 20°C (68°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 vailve 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.

It NG, replace the EVAP canister purge volume con-
trol valve.

EC-396
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Evaporative Emission (EVAP) Control System

evap canstor purge | P UFGE Flow Monitoring (Cont’d)
control valve EVAP canister purge control valve

Check EVAP canister purge control valve as follows: el
1. Blow air in port &8 and (®), then ensure that there is no -

leakage.
Blow air in port (€ and check that air flows freely from port (A

2
3. Pltjg port (O and blow air in port (©, check that there is no
4

® leakage. -
serosaval & Apply vacuum to port @). [Approximately -13.3 to -20.0
kPa (100 to ~150 mmHg, —3.94 to -5.91 inHg)] L6

Plug port @ and blow air in port (© and ensure free flow out

of port ®. E

FE
GL
. . T
EVAP canister purge control solenoid valve
macTvetestm [ @ 1. Lift up driving wheels (M/T models only).
PURG CONT 8V O N 2. Turn ignition switch “ON”. AT
(PURGCONTVAC) VG ON 3. Select "PURG CONT S/V” of “ACTIVE TEST” mode
zzzz=zzzzz MONITOR zzzzzzz=zc with CONSULT.
gﬁﬁg-ggmn?z/g) 2[6"%0"1 4. Start engine and warm it up to normal operating tem- F4
CLSD THL/P SW OFF perature.
COOLANT TEMP/S 84°C 5. Disconnect vacuum hose at EVAP canister purge
control valve. RA
I ON/OFF][ OFF | 6. Touch “ON” and “OFF” and check for vacuum pass-
SEF516T; ing through the hose.
C‘w o f&\_H m Condition Vacuum
(MIT models only) |dle Not exist S

o, ™ 2,000 rpm (A/T models)
RS 2,000 rpm with 1st gear position (M/T Exist
= / models) B5

\[’EVAP canister
purge caontrol
OR

valve SNg~ _ ~R N
/ @ Check air passage continuity. BT
SEF042v

Air passage Air passage HA
Condition continuity continuity
between @ and batween @ and ©
12V direct current supply =L
. Yes No
between terminals
No supply No Yes 53¢

BATTERY If NG or operation takes more than 1 second, replace solenoid
valve. _

SEF313Q)

EC-397
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

G} EVAP control system pressure sensor
iL_E

fr—

oM [ofconnecToR)) 1. Remove EVAP control system pressure sensor with ifs har-
EVAP control system &7 ness connector connected.
pressure sensor 2. BRemove hose from EVAP control system pressure ‘sensor.
3. Use pump to apply vacuum and pressure to EVAP control
o system pressure sensor as shown in figure.
4. Check output voltage between ECM terminal &) and engine
] ground.
SEFs16U Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 30-3.6
-9.3 kPa (70 mmHg, —-2.76 inHg) 04-06
CAUTION:
e Always calibrate the vacuum pump gauge when using
it.

o Do not apply below -20 kPa (-150 mmHg, -5.91 inHg)
or over 20 kPa (150 mmHg, 5.91 inHg) of pressure.
5. If NG, replace EVAP control system pressure sensor.

One-way valve
Check one-way valve air passage continuity.
Condition Air passage continuity
Blow air into side B to A Yes
, \ Blow air into side A to B No
@/
If NG, replace one-way valive.
Colored side Make sure to install one-way valve with the colored side
aeci40Al  facing the vacuum.

EC-398
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Coil Terminal Evaporative Emission (EVAP) Canister Vent

Atmospheric pressure

side ] | Control Valve (Open)
@‘
Ty COMPONENT DESCRIPTION -

NOTE:
. 0 If DTC P0440 or P1440 is displayed with P1448, perform [
= TROUBLE DIAGNOSIS FOR DTC P1448 first.
IS =" The EVAP canister vent control valve is located on the EVAP
e e \ _ canister and is used to seal the canister vent. Sl
Plunger Spring This sclenoid (the EVAP canister vent control valve) responds

SEFST8Q] o signals from the ECM.
When the ECM sends an ON signal, the coil in the solenoid LG

Untier\yehicle (regr Iefrt) Vehicle valve is energized
\L[EVAP canigter _redt | Aplunger 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 =z
remains opened. d
When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and
allows “EVAP Control System (Small Leak)” diagnosis. o=

PO ==

EVAP canistar vent control valve

S

SEF308Y

CONSULT REFERENCE VALUE IN DATA MONITOR MODE T
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION AT
VENT CONT/ ® Ignition switch: ON OFF
FA

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

TER-
DAT.
MINAL CV(\)’:_%ER ITEM CONDITION (DC volg o)
NO. g BR
i - BATTER
108 PU/W EVAP canister vent con |Ignition Swith “ON”| Y VOLTAGE
trol valve (11 - 14v) ST
ON BOARD DIAGNOSIS LOGIC
RS
Diagnostic
L Check Items
Troul?\lleo-Code Malfunction is detected when ... (Possible Cause)
BT
P1448 ® EVAP canister vent control vaive remains opened ® EVAP canister vent control valve
0309 under specified driving conditions. ® EVAP control system pressure sensor and the circuit
® Elocked rubber tube to EVAP canister vent control a
valve H&
® Water separator
® EVAP canister is saturated with water.
® Vacuum cut valve -
EL
(X

EC-399



TROUBLE DIAGNOSIS FOR DTC P1448

B EVAP SML LEAK Po440 Bl []
1)PERFORM TEST AT A

LOCATION OF 5-30C
(41-86F)

2)OPEN ENGINE HOOD.
3)START ENGINE WITH

VEHICLE STOPPED.
fF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.

4)TOUCH START.

| EXIT ||

START

SEF296U

B EvAP SMLLEAK Po44o Bl [[]

R NG E T LT

I

END || PRINT

SEF297U

B EvAP SML LEAK Po440 l [ ]

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TCO
HIGH. RETEST AFTER FUEL

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:
If DTC P0440 or P1440 is displayed with P1448, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first.

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

TESTING CONDITION:

Perform “DTC WORK SUPPORT”’ when the fuel level is
less than 3/4 full. If not, inspect fuel filler cap and fuel
tank separately. Refer to EC-277.

Always perform test at a temperature of 5 to 30°C (41 to

86°F)

It is better that the fuel level is low.

1)
2)

3)

Turn ignition switch “ON”.

Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

Make sure that “OK” is displayed.

if “NG” is displayed, go to following step.

If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle temperature
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.)

HAS COOLED. 4) Disconnect hose from water separator.
5) Select “VENT CONTROL/V” of “ACTIVE TEST”
mode with CONSULT.
| EXIT ][ PRINT S 6) Touch “ON” and “OFF” alternately.
> 7) Make sure of the following.
caunzst O:7ing £33 iy Air passage continuity
HactveTesTl [ Condition between @ and
VENT CONTROLY OFF Touching "ON” No
======x: MONITOR =======: Touching “OFF” Yes
CMPS=RPM{REF) Orpm
AP i If the result is NG, go to “DIAGNOSTIC
THRTL POS SEN 0.52v PROCEDURE”, EC-402.
ETRIEeESl oFe | If the result is OK, go to “DIAGNOSTIC PROCE-
ON_|[ON/OFF] ’
[on_Jroworr e DURE” for “TROUBLE DIAGNOSIS FOR DTC
P0440”, EC-277.
SEF191V

EC-400



TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent

Control Valve (Open) (Cont’d)
g eg OR
B OVERALL FUNCTION CHECK ' @&f
L= | Use this procedure to check the overall function of the EVAP
,Q\O g€ canister vent control valve circuit. During this check, a DTC _
ing might not be confirmed. HIA
@ 1) Disconnect hose from water separator.
5.1 - 6.3 Nem 2} Disconnect EVAP canister vent control valve harness
{0.52 - 0.64 kg-m, connector. EM
45.1 - 55.6 in-Ib) . .
BATTERY SEF9B9S 3) Verify the following.
Condition Air passage continuity LG

12V direct current supply between
. No
terminals @ and

No supply Yes ﬂ

If the result is NG, go to “DIAGNOSTIC

PROCEDURE”, EC-402. FE
If the result is OK, go to “TROUBLE DIAGNOSIS

FOR DTC P0440”, EC-274.

CL

T

AT

S|

&S

[

EC-401



TROUBLE DIAGNOSIS FOR DTC P1448

Under vehicle (rear left) .\
L o ’
\L[EVAP canister "@ front ~
(- o

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

i

i
5y Harness connector EVAP control

system pressure
@ensor

N
EVAP canister——

CHECK RUBBER TUBE FOR DISCON- NG= Repair or clean.
NECTION.
Check disconnection of rubber tube to
- T EVAP canister vent control valve and
EVAP canister vent control valve clean the rubber hose and/or vent control
SEF308V| | valve then install properly.
E Under vehicle (rear left) vehicle froQt OK
Vacuum cut valve bypass valve [ P v
Harness connestor Z CHECK COMPONENT NG__ Replace EVAP canister
T (EVAP canister vent control valve and vent control valve and
O-ring). O-ring.
Refer to “COMPONENT INSPECTION”
on next page.
a‘ OK
\ZZ/ E r
AT == NG
[ EVAP Ca!ﬂlffr/__— CHECK COMPONENT »| Replace vacuum cut valve.
SEF308V} | (Vacuum cut valve).
Refer to “COMPONENT INSPECTION”,
EC-415.
OK
EVAP canister hJ NG
/ CHECK IF EVAP CANISTER IS SATU- | Chsck the following.
RATED WITH WATER. 1. Visually check the EVAP
1. Remove EVAP canister with the vent canister for damage.
control valve attached. 2. Check hose connection
2. Check if water will drain from the EVAP between EVAF canister
canister. and water separator for
EVAP canister If it will, weigh the EVAP canister with clogging and poor con-
Water\‘ vont control valve the vent control valve attached. nection.
SEFS596U If the weight is: 3. Check water separator.
_ More than 1.8 kg (4.0 Ib} — NG Refer to “"COMPONENT
[B] Under vehicle (rear left) \ Less than 1.8 kg (4.0 Ib) — OK INSPECTION", EC-404,
~ If NG, repair hose or
OK replace EVAP canister or
water separator.
D] v
NG

SEF307V]

CHECK COMPONENT

{EVAP control system pressure senscr).

1. Check for disconnection of hose con-
nected to the sensor.

2. Check sensor harness conneactar for
water,
Water should not exist.

3. Check EVAP control system pressure
S5ensor.

Refer to “COMPONENT INSPECTION" on

next page and EC-299.

hd

OK
y

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT™, EC-106.

hd

INSPECTION END

EC-402

Replace EVAP control sys-
tem pressure senscr and
repair or replace harness
and connector.




TROUBLE DIAGNOSIS FOR DTC P1448

Evaporative Emission (EVAP) Canister Vent

Control Valve (Open) (Cont’d)

COMKECT O-ring Q
f msacvetestl ]| COMPONENT INSPECTION
j .
VENT coNTROLYY OFF EVAP canister vent control valve “
[ el omemmien e | Check air passage continuity.
3o | FRozMNTR ek @ Perform “VENT CONTROL/V” in “"ACTIVE TEST” mode. jja
A = THRTL POS SEN 0.52v -
@ oo |
[ on_JlonoFF IR Condition Air passage continuity =
VENT CONTROLV between (&) and
SEF191V ON No
- OFF Yes LG
OEYe
‘0 OR
QN
s | @
r‘)\ O-rinQQ Condition Air passage continuity [Elg
Ve between (&) and
- IE' 51 - 6.3 N-m 12V direct current supply between ter-
W (0.52 - 0.64 kg-m, minals (1) and (2) No GL
BATTERY 451 - 55'68'2;';295 No supply Yos

If NG or operation takes more than 1 second, clean valve using M7
air blower or replace as necessary.
If the portion is rusted, replace EVAP canister vent con-

trol valve. AT
Make sure new O-ring is installed properly.
FA
RA

@. EVAP control system pressure sensor

ﬂ 1. Remove EVAP control system pressure sensor with its har-

Tof ness connector connected. ST
2. Remove hose from EVAP control system pressure sensor.

3. Use pump to apply vacuum and pressure to EVAP control

{L__EcM_[ofconnecTor]|
EVAP control system 67

pressure sensor
system pressure sensor as shown in figure. RS
® o 4. Check output voltage between ECM terminal €7 and engine
ground.
ET
1 Pressure (Refative to atmospheric pressure) Veltage (V)
SEF516U 0 kPa (0 mmHg, 0 inHg) 30-386
-9.3 kPa (-70 mmHg, —2.76 inHg) 04-086 A
CAUTION: EL
¢ Always calibrate the vacuum pump gauge when using

it.
® Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) [D}{
or over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

5. If NG, replace EVAP control system pressure sensor.

EC-403



TROUBLE DIAGNOSIS FOR DTC P1448

Evaporative Emission (EVAP) Canister Vent

Biing plug Control Valve (Open) (Cont’d)
Water separator
/© J@‘ 1. Check visually for insect nests in water separator air inlet.
B . .
} L/@ \@ 2. Check visually for cracks or flaws in the appearance.
=P (_ 3. Check visually for cracks or flaws in the hose.
\® ey 4. Check that @ and (© are not clogged by blowing air into
with @), and then © plugged.
* (& Bottom hole (To atmosphere) 5. In case of NG in items 2 - 4, replace the parts.
®: Emergency tube (From EVAP canister) e Do not disassembie water separator.
©) : Inlet port (To member) SEFs29T

EC-404



TROUBLE DIAGNOSIS FOR DTC P1490

Under vehicle (rear left) venicle front Vacuum Cut Valve Bypass Valve (Circuit)

Vacuum cut valve bypass valve |

COMPONENT DESCRIPTION al
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. LA
The vacuum cut vaive prevents the intake manifold vacuum ™
_ from being applied to the fuel tank.
Vacuum cut valve The vacuum cut valve bypass valve is a solenoid type valve and B
EVAP canister —— generally remains closed. It opens only for on board diagnosis.
f 5 seFaogyl | he vacuum cut valve bypass valve responds to signals from
the ECM. When the ECM sends an ON (ground) signal, the |
valve is opened. The vacuum cut valve is then bypassed 1o
apply intake manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister purge conirol solenocid valve B
EVAP control system pressure s m -

ensor
EVAP service port
Vacuum cut valve bypass valvs
Refueling centrol valve Rl
and refueling EVAP vapor | | [T~ One-way valve EL

cut valve ®\ I l

\ EVAP canister purge
Vacuum EVAP MT

h control vaive
cut valve |[canister

Fuel tank

EVAP canister purge =

EVAP canister
veni control \$ volume control valve -
valve SEF850U Al
CONSULT REFERENCE VALUE IN DATA MONITOR MODE [
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION [
VC/V BYPASS/V | ® ignition switch: ON CFF

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

e
TER | \wiRe DATA o
M
INAL COLOR ITEM CONDITION (DG voltage)
NQ. BS
B9
117 PU/R Vacuum cut valve bypass |ignition SWich "o BATTERY VOLTAGE
valve (11 - 14V)
BT
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble _ Check ltems Bk
hen ... &
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 EL
open or shorted.)
® Vacuum cut valve bypass valve
(X

EC-405



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.
TESTING CONDITION:

Before performing the following procedure, confirm battery

voltage is more than 11V at idle.

Y MONITOR ¥ NO FAIL L__|

@ 1} Turn ignition switch “ON".

OR

2) Select “DATA MONITOR” mode with CONSULT.
CMPS*RPM(REF) 700rpm 3) Start engine and wait at least 5 seconds.

2 5} Select “MODE 7” with GST.
OR

/@ 1) Start engine and wait at least 5 seconds.

RECORD

| and then turn “ON”.

results)” with ECM.

EC-406

@ 1) Start engine and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds

SEF190P 3) Perform “Diagnostic Test Mode li (Self-diagnostic



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’d)

EC-BYPS/V-01 @

IGNITION SWITCH
ON or START MA

] FUSE  |Refer to “EL-POWER".
10a |BLOCK eerto
o EM
M77,
1 m : Detectable tine for DTC

LI%IJ — Non-detectable line for DTC

BR ﬂ:.@

2R
FE

BR
e

|T".5'1—1 BT

VACUUM CUT VALVE

é BYPASS VALVE
AT
L
PUSY
A
P
PUR
M15
PU/R
i@ BR
@
PU/R ST
177
ECM (ECCS
Cvav CONTROL
MODULE)
Fas RS
BT
1]2]3]4 5]e|7]8]|(M12), (v33), (M45) 1K2K3K|:14K_|_5K6K7K
AN EREEZRELEEHBDEE W W K Joriihikkhixhahiskek] BR HA
[ >]
< [EEIMs. (T T
Tlela ol ealihsle] w W G EL

101]102|103] {104]105:
107|108]109] 1110111
113|114][115] [116]117

ARCA7IA

EC-407



TROUBLE DIAGNOSIS FOR DTC P1490

Under vehicle {rear left) vehicle front
Vacuum cut valve bypass valve [ @ '

S~

Harness connector

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Vacuum cut valve

Y

fy
L

®)

Go to CHECK POWER SUPPLY [E].

-~ eI
ﬁEVAP canister —

o SEF308V OK “
CHECK VACUUM CUT VALVE BYPASS »| GO to “CHECK COMPO-
VALVE CIRCUIT. NENT"” after procedure [@.
1. Turn ignition switch “ON".
ACTIVE TEST
u u L] 2. Perform “VC/V BYPASS/V” in “ACTIVE
VGV BYPASS/V TEST” mode.
- 3. Make sure that clicking sound is heard
==2=z===== MONITOR ====z=z=== from the vacuum cut valve bypass
CMPS*RPM(REF) QOrpm valve,
FR G2 MNTR RICH
A/F ALPHA 100% NG
THRTL POS SEN 0.52V B v .
N -
CHECK POWER SUPPLY. .| Check the following.
ON/OFF 1. Turmn ignition switch “OFF"". | ® Hamess connectors
SEF364U] | 5 pisconnect vacuum cut valve bypass @33, G20, E39,
B| valve harness connectar. @1, @, @),
3. Turn ignition switch “ON". . @
Gy (_ 4. Check voltage between terminal (2) ..1fuse
15 ES} ‘.iw and ground with CONSULT or tester. ® Hamess for open or
Voltage: Battery voltage short between vacuum
cut valve bypass valve
oK
and fuse
If NG, repair harness or
connectors.
B e 4
= seFe77T | CHECK OUTPUT SIGNAL CIRCUIT, NG% Check the following.
1. Tumn ignition switch “OFF”. ® Harness connectors
2. Disconnect ECM harness connector. an. @9, @,
DECONNECT o By 3. Check harness continuity between ECM @13, @3,
EE} @E@) E@ terminal and terminal @ ® Harness for open or
H.S. 1.5, Continuity should exist. short between vacuum
'—'_'——ll—-_l—l—] - If QK, check harness for short to cut valve bypass valve
ECM O] CONNECTOR ground and short to power. and ECM
17 oK If NG, repair open circuit or
short to ground or short to
power in harness or con-
@ nectors.
b4
NG

SEF734T|

CHECK COMPONENT

(Vacuum cut valve bypass valve).
Refer to “COMPONENT INSPECTION”
on next page.

OK
v

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

A

INSPECTION END

EC-408

Replace vacuum cut valve

"| bypass valve.




TROUBLE DIAGNOSIS FOR DTC P1490
Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
P COMPONENT INSPECTION
mrcTvETESTH [ @l
vov Bveasey  OFE Vacuum cut valve bypass valve
se====wowon======| | Check air passage continuity.
FR 02 MNTR RICH o o ) MA
AR [¥) Perform “VC/V BYPASS/V” in "ACTIVE TEST” mode.
IS [GRE| OFF | — , —
Condition Air passage continuity EM
VC/V BYPASS/V between @ and
SEF254V ON Yes
OFF No LG
OR
=
" Air passage continuity e
Condition between @ and
12V direct current supply between terminals Yes
.
No suppiy No CL
SEF351Q

If NG or operation takes more than 1 second, replace vacuum .
Ve

cut valve bypass valve.

oy
a3

@R
=]

)
&7

EC-409



TROUBLE DIAGNOSIS FOR DTC P1491

Under vehicle (rear left) vehicle front
Vacuum cut valve bypass valve | A

Fa T
A EVAP canister —

[

SEF308Y|

Vacuum Cut Valve Bypass Valve

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallei 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 vaive is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from
the ECM. When the ECM sends an ON (ground) signal, the
valve is opened. The vacuum cut valve is then bypassed to
apply intake manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP control system pressure s

EVAP canister purge control solenoid valve

cnsor
({ EVAP servi?‘)rh

O

‘.____‘_\

77— Che-way valve

cut valve

Vacuum cut valve bypass valve
Refueling control valve llg;_l
and refueling EVAP vapor
- &x | ]

Fuel tank

EVAP canister
vent control \($
valve

EVAP canister purge

EVAP control valve

canister

Vacuum
cut valve

EVAP canister purge =
volume control valve

SEF850U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITICN SPECIFICATION

VC/V BYPASS/VY | @ |gnition switch: ON

OFF

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

TER-
WIRE
MINAL ITEM
NO. COLOR

DATA

CONDITION {DC voliage)

Vacuum cut valve bypass

117
valve

PU/R

BATTERY VOLTAGE

Ignition switch “"ON"| (11 - 1av)

EC-410



TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Djaggzi’t;cl;ll':uble Malfunction is detected when ... (Pg:s?;::s “g::;e) @]
P1491 ® Vacuum cut valve bypass valve does not operate |® Vacuum cut valve bypass valve
0311 properly. ® Vacuum cut valve
® Bypass hoses for clogging A
® EVAP control system pressure sensor and the
circuit
® EVAP canister vent control valve M
® Hose between fuel tank and vacuum cut valve
clogged
® Hose between vacuum cut valve and EVAP canis- LC
ter clogged
® EVAP canister
® EVAP purge port of fuel tank for clogging
® ORVR system leaks
FE
GL
DIAGNOSTIC TROUBLE CODE CONFIRMATION o
B vC cuTA BPAV P1491 R D PROCEDURE
QUT OF CONDITICN
CAUTION: AT
mz======== MONITOR ======z==== Always drive vehicle at a safe Speed.
CMPS-RPM(REF) 1062rpm NOTE'
THRTL POS SEN 0.59v ’ - . . Fﬂg&
B/FUEL SCHDL 1.2ms Iif “DTC CONFIRMATION PROCEDURE"” has been previ-

ously conducted, always turn ignition switch “OFF” and
wait at least 5 seconds before conducting the next test. BA
TESTING CONDITION: -
Always perform iest at a temperature of 5 to 30°C (41 to
86°F). BR
1) Turn ignition switch “ON”.
2) Start engine and warm it up to normal operating tem-

SEF241U

M vc cutvBPY P1agtll ]

[TESTING]
perature. 8r
=za====—== MONITOR ===oz2e=cc 3) Turn ignition switch “OFF” and wait at least 5 sec-
CMPS-RPM(REF) 1475rpm onds.
e 4) Start engine and let it idle for at least 1 minute. RS

5) Select "PURG CN/V & 5/V P1493” of “EVAPORA-
TIVE SYSTEM” in “DTC WORK SUPPORT” mode

with CONSULT. el
6) Touch “START".
SEF242U 7) When the following conditions are met, “TESTING” M,

will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take at least 30
seconds.) EL
CMPS-RPM (REF): 1,000 - 3,000 rpm
Selector lever: Suitable position 155
Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 1 -4.5 ms

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

= from step 3).

[ SELF-DIAG RESULTS 8) Make sure that “OK” is displayed after touching

SEF912U “SELF-DIAG RESULTS" and go to the following

EC-411

B vcoutv BPAV P14o Ml [
COMPLETED




TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum Cut Valve Bypass Valve (Cont’d)
step.
If “NG” is displayed, refer to “DIAGNOSTIC PROCE-
DURE” of “TROUBLE DIAGNOSIS FOR DTC
P1493”, EC-422.

9) Select “PURG VOL CN/V P1444” of "EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

10) Touch “START".

If “COMPLETED” is displayed, go to step 12.

11) When the following conditions are met, “TESTING”
will be dispiayed on the CONSULT screen. Maintain
the conditions continuously untii “TESTING”
changes to “COMPLETED”. (It will take at least 20
seconds.)

CMPS-RPM (REF): 1,000 - 3,000 rpm
Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 1 - 4.5 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 displayed, refer to “DIAGNOSTIC PROCE-
DURE” of “TROUBLE DIAGNQOSIS FOR DTC
P1444”, EC-377.

13) Select “VC/V BYPASS/V P1491” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

14) Touch “START”.

16) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take at least 30
seconds.)

CMPS-RPM (REF): Less than 3,000 rpm
Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
B/FUEL SCHDL: 0.5 - 45 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-414.

EC-412



TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)

OR
OVERALL FUNCTION CHECK

@ 1) Remove vacuum cut valve and vacuum cut valve @
bypass valve as an assembly.
2) Apply vacuum to port ® and check that there is no
suction from port ®. Rid
3) Apply vacuum to port (8 and check that there is suc-
BATTERY tion from port @).
4) Blow air in port and check that there is a resis- EM
tance to flow out of port @).
5) Suppiy battery voltage to the terminal.
6) Blow air in port (& and check that air flow freely out L
of port ®.
7) Blow air in port ® and check that air flow freely out ﬂ

(A
Fuel tank side EVAP canister
_ o of port .

L

(A EE

SEFE30Q

fT

Al

EA

Y

EC-413



TROUBLE DIAGNOSIS FOR DTC P1491

EONHECT

W ACTIVE TEST R

VGV BYPASEN OFF
=====% MONITOR ======

CMPSsRPM{REF) Orpm

FR 02 MNTR RICH

AF ALPHA 100

THRTL POS SEN

[on Joworr TR

SEF254V]

SEF530Q

'E Under vehicle (rear left} vehicle front
Vacuum cul valve bypass valve | @ A

Vacuum cul valve
e T
EVAF canister —

f o SEF308Y

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPEGTION START

{

\

Under vehicle (rear left)

- Harness connector’. EVAP control

i1 system pressure
A —
gﬁ//‘éensor
SN
EVAP canister ——
I

EC-30.

¢0K

INSPECTION END

SEF307V|

EC-414

CHECK COMPONENT. OKL Check the following.
1. Remove vacuum cut valve and vacuum "] ® EVAP purge line
cut valve bypass valve as an assembly. between EVAP canister
2. Apply vacuum to port and check and fuel tank for clog-
that there is no suction_from port . ging or disconnection
3. Apply vacuum to port and check ® FVAP canister
that there is suction from port @ Refer to EC-22.
4. Blow air in port and check that ® EVAP purge port of fuel
there is a resistance to flow out of port tank for clogging
. If NG, repair or replace.
; E 5. Turn ignition switch “ON" and
select “VC/V BYPASS/V” in OK
"ACTIVE TEST” mode with
CONSULT and touch “ON”.
OR ,
5. Supply battery voltage to the
@ 19,51?”’;,_ v veras Go to [@ “CHECK COM-
6. Blow air in port and gheck that air PONENT (EVAP control
flows freely out of port (B). system pressure sensor)”.
7. Blow air in port and check that air
flows freely out of port @
J' NG
. NG -
Check bypass hoses for clogging. | Repair or replace hoses.
B l OK
CHECK COMPONENT NG_ Repiace malfunctioning
(Vacuum cut valve, vacuum cut valve parts.
bypass valve).
Refer to “COMPONENT INSPECTION”
on next page.
l OK
CHECK COMPONENT AND CIRCUIT NG Replace EVAP coentrol sys-
(EVAP control system pressure sensor). "| tem pressure sensor and
1. Check for disconnection of hose con- repair or replace harness
nected to the sensor. and connector.
2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to the following step.
3. Check EVAP control system pressure
sensor.
Refer to “COMPONENT INSPECTION”,
EC-389 and EC-298.
+ 0K
CHECK COMPONENT NG.‘ Replace EVAP canister
{(EVAP canister vent control valve). vent control valve,
Refer to “COMPONENT INSPECTION”,
EC-403.
+ OK
CHECK COMPONENT NG} Replace refueling control
{Refueling control valve). valve with fuel tank.
Refer to "COMPONENT INSPECTICN”,




TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve {Cont’d)

COMPONENT INSPECTION
Vacuum cut valve bypass valve

GONNECT

WMrcveesTl [ . L @l
N Check air passage continuity. 8
VOV BYPASSIY OFF
=z iowron == Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.
FRoz I\.‘INTI(Q & RIGH M4,
- AF ALPHA, 100% Sl
= THRTLPOSSEN D52 Condition Air passage continuity
OB oo i3 | oF | VC/V BYPASS/V between @ and
ON Yes ElH
OFF No
SEF254V
OR LG
ez
{ Tl
¥
. Air passage continuity
Condition between @ and
12V direct current supply between terminals Yes FE
No supply No

If NG or operation takes more than 1 second, replace vacuum L
cut valve bypass valve.

SEF3I510
(AT

_ - Vacuum cut valve Vacuum cut valve
EVAP canister
side \ Check vacuum cut valve as follows:

* 1. Plug port © and @ with fingers. AT

®Q7\\ 2. Apply vacuum to port (&) and check that there is no suction
I from port (®).

4 s 3. Apply vacuum to port and check that there is suction F4
> M from port @.

_ Fuel tank side 4. Blow air in port and check that there is a resistance to

© flow out of port &). (R
D) 5. Open port © and @©).
SEFs7sa] 6. Blow air in port &) check that air flows freely out of port ©. ]
7. Blow air in port &) check that air flows freely out of port ®. =B
S]
RS
BT
A
1B

EC-415
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SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

Y

Engine coolant temperature sensor

Throttle position sensor

Vehicle speed sensor

Igniticn switch

Start signal

Engine coolant temperature EVAP canister
" »| purge cantrol sole-
Throttle position noid valve
ECM Vacuum
Vehicle speed signal
" A 4

EVAP canister

fy
Ll

Front heated oxygen sensor

Density of oxygen in exhaust gas

purge contro! vaive

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 flow through the
EVAP canister purge control solenoid valve.

The solenoid valve cuts the vacuum signal so that
the EVAP canister purge control valve remains

closed.

{Mixture ratio feedback signal}

To EVAP canister purge control vaive

1]

Intake
manifold
vacuurm

signal

To intake
air duct

SEF673PA

Vacuum signal from
EVAFP canister purge
control solgnoid
valve

control valve

Frem
EVAP
canister

4

EVAP canister purge

To EVAP
canister
purge volume
control valve

SEF038V

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 vaive responds to
signals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifold to the EVAP canister
purge control valve) is cut.

When the ECM sends an ON (ground) signal, the vacuum sig-
nal passes through the EVAP canister purge control solenoid
valve. The signal then opens the EVAP canister purge control

valve.

EVAP canister purge control valve

When the vacuum signal is cut by EVAP canister purge control
solenoid valve, EVAP canister purge control valve closes.

EC-416



TROUBLE DIAGNOSIS FOR DTC P1492
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)
(Cont’d)
EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister purge control solenoid valve

EVAP control system pressure sensor
EVAP service port
Vacuum cut valve bypass valve
Refueling control valve
and refueling EVAP vapor
cut valve

— One-way valve EM
EVAP canister purge
Fuel tank Vac'-'“m EVAP | control valve ~
cut valve |canister LE
EVAP canister purge

volume control valve

EVAF canister
venl control \é
valve

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

SEF850U

FE
MONITOR ITEM CONDITION SPECIFICATION
ldle OFF
® Engine: After warming up GL
® Shift lever: N More than 60 seconds after starting
PURG CONT S/vV ® No-load enging
® M/T models: Lift up drive wheels and | A/T modeis: 2,000 rpm ON ,
shift to 1st gear position. M/T medets: 2,000 rpm and more than T
16 km/h {10 MPH)
ECM TERMINALS AND REFERENCE VALUE AT
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER- =
WIRE DATA i
|
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running.l {Warm-up condition) izt
More than B0 seconds after starting engine .
‘ M/T models: Jack up front wheels and drive Approximately OV BE
105 | pu EVAP canister purge con- wheels at 16 km/h (10 MPH). o
trol solenoid valve Engine speed is 2,000 rpm.
[Eng‘rne is running.| (Warm-up condition) BATTERY VOLTAGE 8T
Idie speed (11 -14V)
A
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Check It 2
Trouble Code Malfunction is detected when .... e_c ems BT
{Possible Cause)
No.
P1492 ® An improper voltage signal is sent to ECM through ® Harness or connectors MA
EVAP canister purge control solenoid valve. {The EVAP canister purge control solenoid valve cir- g
cuit is open or shorted.)
® EVAP canister purge control solenoid valve EL
HDﬁ\\

EC-417



TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at [east 5 seconds before con-
ducting the next test.

® 2

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 5 seconds.

OR
Turn ignition switch “ON” and wait at least 5 sec-
onds.
Select “MODE 3" with GST.

OR

3)
&
o8 )
ey 1)

2)

3)

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
resulis)” with ECM,

EC-418



TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

(Cont’d)
EC-CANI/V-01 @l
mmmm : Detectable tine for DTC
(GNITION SWITCH e Non-detectable line for DTC (A
I
] FUSE |Refer to “EL-POWER",
10A |BLOCK
) EM
)
RR LG
BR
(5]
BR
I FE
BA
r;j EVAP CANISTER GL
PURGE
GONTROL
SOLENOID
VALVE MT
L] GeD
PU
AT
A,
A
BR
PU
[[as1 ST
ECM (ECCS
CPC CONTROL
MODULE)
@D BS
BT
A
i513[4] _C  [516]7]8](va3 =21, (Fa1 KK [ afrexlre] (M77)
El 0 i B §E B2 B EE E T, B exforcfoe [l el BR
EL
1 L
1o1f102l103] [104fics = 10X
107|108)108] [110]111 @ .
t1aft14f11s] [118]117 B4[35]3 7] " S

AECA51A

EC-419



TROUBLE DIAGNOSIS FOR DTC P1492

iT\

SEF289V

DISCONNECT
. 5 G v

B
SEF514T

(B]

. DISCONNECT ' . DISCONNECT

P |

ECM 1

|O| CONNECTOR ||

105

[@]

SEF515T,

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK POWER SUPPLY. NG | check the foliowing.
1. Disconnect EVAP canister purge con- "1 @ 10A fuse
trol solenoid valve harness connector. ® Harness connectors
2. Turn ignition switch “ON". s
3. Check voltage between terminal @ ® Harness for open or
and ground with CONSULT or tester. short between EVAP
Voltage: Battery voltage canister purge control
solenold valve and fuse
OK If NG, repair harness or
connectors.
8] v
CHECK OUTPUT SIGNAL CIRCUIT. NGL Repair open circuit or short
1. Turn ignition switch “OFF”. "1 to ground or shorl to power
2. Disconnect ECM harness connector. in harmess or connectors.
3. Check hamess continuity between
ECM terminal and terminal (3).
Continuity should exist.
if OK, check hamess for short to
ground and short to power.
OK
¥
NG

CHECK COMPONENT
(EVAP canister purge conirol solenoid

valve).
Refer to “COMPONENT INSPECTION”,
EC-421.

OK
v

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

Y

INSFECTION END

EC-420

Replace EVAFP canister
purge control solenoid
valve.




TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve {Circuit)

MACTVETESTE [ (Cont’d)
S ARIIN SN COMPONENT INSPECTION o
eyt EVAP canister purge contro! solenoid valve
G CONT SV ON k4 A
CMPS*RPM(REF) 2000rpm @ 1. Jack up driving wheels (M/T models only). b
e s e =/ 2. Turn ignition switch “ON”.
3. Select "PURG CONT S/V” of “ACTIVE TEST” mode e
m|ON/OFFI| OFE | with CONSULT. =
SEFS16T 4. Start engine and warm it up to normal operating tem-
perature. e
. 5. Disconnect vacuum hose at EVAP canister purge
@w c—@“—r« m @; ) control valve.
(M/T modsls only} 6. Touch “ON” and “OFF” and check for vacuum pass-
Pt/ ™ ing through the hose.
\
- Condition Vacuum :
= EVAP caniste% FE

Lpurge control Idle Not exist

valve SVg 2,000 rpm (A/T models)
@ '\% 2,000 rpm with 1st gear position (M/T Exist eL

models)
SEFD42V
&
OR W
‘ﬁ’. Check air passage continuity.
4% -Z\‘-L_l-‘
&
Air passage Air passage
Condition continuity continuity EA
between (&) and between (&) and (€ '
12V direct c:ur.rent supply Yes No )
between terminals =AY
No supply No Yes
SEF313Q - -
If NG or operation takes more than 1 second, replace solenoid g
valve.
ST
BT
EVAP canister purge control valve i
il

Check EVAP canister purge control valve as follows;

1. Blow air in port ® and @), then ensure that there is no
ieakage. EL
Blow air in port (© and check that air flows freely from port

EVAP canister purge
control valve

leakage.

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

Plug port @ and blow air in port (€ and ensure free flow out

SEFD43VA of port ®.

2
3. Pldg port @ and blow air in port ©), check that there is no gt
4

EC-421



TROUBLE DIAGNOSIS FOR DTC P1493

SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve

Engine coclant temperature sensor

Throttle positicn sensor

Vehicle speed sensor

Ignition switch

Front heated oxygen sensor

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 flow through the
EVAP canister purge control solenoid valve.

The solenoid valve cuts the vacuum signal so that
the EVAP canister purge control valve remains

closed.

To EVAP canister purge control valve
Intake f
manifold
vacuum :
signal

To intake
air duct

SEF673FA

Vacuum signal from
EVAP canister purge
control solenoid
valve

control vaklve

EVAP canister purge

To EVAP

" purge volume
contral valve

‘ . canister
From
EVAP 4
canister ‘

SEFO39V

Engine speed
Engine coolant temperature R EVAP canister

" » purge conirol sole-
Throtile position noid valve

ECM Vacuum

Vehicle speed N signal
Start signal N EVAP canister

" purge control valve
Density of oxygen in exhaust gas
(Mixture ratic feedback signal}

Ignition switch “ON”

Closed throtile 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 sclencid valve responds to
signals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (irom the intake manifold to the EVAP canister
purge control valve) is cut.

When the ECM sends an ON {ground) signal, the vacuum sig-
nal passes through the EVAP canister purge control solenoid
valve. The signal then opens the EVAP canister purge control

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-422



TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’'d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

6l

EVAP canister purge control solenoid valve e
EVAP contrcl system pressure sensor &
EVAP service port
Vacuum cut valve bypass valve D'm
heth
Refueling centrol valve e °
and refusling EVAP vapaor 4@\ TT— One-way valve
cut valve P r
~ \ EVAF‘ canister purge E]
Vacuum= | EVAP | . nio) valve
cut valve | canister
EVAP canister EVAF canister purge L
vent control % volume control valve &
valve SEF850U
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION L:E
Idle OFF
® Engine: After warming up
® Shift lever; N More than 60 seconds after starting
PURG CONT S/ ® No-load engine =
® M/T models: Lift up drive wheels and | AT models: 2,000 rpm ON
shift to 1st gear position. M/T models: 2,000 rpm and more than
16 km/h (10 MPH} )
N
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground). 47
TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR (DC voltage) EA,
NO. b
|Engine is running. L {Warm-up condition}
More than 80 seconds afler starling engine . RA
_ M/T models: Jack up front wheels and drive Approximately OV
105 | PU EVAP canister purge con- wheels at 16 kméh (10 MPH).
trol solenoid valve Engine speed is 2,000 rpm. EiR
iEngine is running.l (Warm-up condition) BATTERY VOLTAGE
|dle speed {11 - 14V} &T
ON BOARD DIAGNOSIS LOGIC
RS
Diagnostic
k 1t
Trouble Code Malfunction is detected when ... Chgc ems
N (Possible Cause)
0. BT
P1493 ® EVAF canister purge control valve does not operate | ® EVAP canister purge control valve
properly (stuck open). ® EVAP canister purge control solenoid valve
® Vacuum hoses for clogging or disconnection HA
® EVAP control system pressure sensor and the circuit
& VAP canister vent control valve
® Water separator EL
® EVAP canister saturated with water
B34

EC-423



TROUBLE DIAGNOSIS FOR DTC P1493

4 MONITOR v NOFAL L]

CMPS+RPM(POS) 750rpm
COOLAN TEMP/S 85°C

| RECORD

=

SEFg42T

VYHCL SPEED SE
COOQLAN TEMP/S

% MONITOR  # NOFAL L]
CMPS3+RPM{PCS) 2000rpm

60km/h
85°C

| RECORD

SEF843T

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e If both DTC P1492 and P1493 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P1492 first. (See
EC-417.)

o If “DTC CONFIRMATION PROCEDURE" has been previ-
ously conducted, always turn ignition switch “OFF”
and wait at least 5 seconds before conducting the next

test.

O

2)

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

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

Turn ignition switch “ON”.

Seiect “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 approxi-
mately 30 seconds.)

Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)
CMPS-RPM (REF): 1,000 - 3,000 rpm

B/FUEL SCHDL: 1 -4.5 ms

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-426.

EC-424



TROUBLE DIAGNOSIS FOR DTC P1493

Evaporative Emission (EVAP) Canister Purge

H L]
oo p—— Control Valve/Solenoid Valve (Cont’d)
VEHICLE SPD ... . ) i
IGN ADVA:SGCE . 8.0° & 1) Start engine and warm it up to normal operating tem- &
r\cﬂﬁch LOAD ... o %2% perature.
................... d,

MAF 5.20gm/s 2) Select “MODE 17 with GST.
ROTTLE POS e D0% 3) Check coolant temperature. WA
FUEL ST 11 - -Shgggg Coolant temperature: 40 - 100°C (104 - 212°F)
SHORT FT #1 ... 0.8% Be sure that water temperature does not exceed
EONG FTH#T oo 0.0% 100°C. If it becomes higher than 100°C, cool down [l
O2FT BY ST coovcerecrrcrreennes 0.8% the engine and perform the procedure again from the
028 B1 82 ........................ 0.010V SEFS'QR beginning.

' 4} Turn ignition switch "OFF” and wait at least 5 sec- LG

onds.

5) Restart engine and let it idle for at least 100 seconds.
6) Maintain the following conditions for at least 30 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 36 - 100 km/h (22 - 62 MPH) [FE
Engine speed: 1,000 - 3,000 rpm
Coolant temperature: 40 - 100°C {104 - 212°F)
7) Select “MODE 7” with GST. -
NOTE:
¢ Hold the accelerator pedal as steady as possible during T
driving in step 6. "
e If the driving conditions are not satisfied in step 6,

restart the procedure. AT
e |t is better that the fuel level is low.
OR
@ 1) Start engine and warm it up to normal operating tem- [
perature.

2) 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-

2

lngl
=g

CommesT 7o, dure all over again.
. Gjl @@) @E::l 3) Turn ignition switch “OFF” and wait at least 5 sec-

onds. ST
|L_Ecm__lofconnecTor]| 4) Restart engine and let it idle for at least 100 seconds.

51 5) Maintain the following conditions for at least 30 sec-
onds. =S
Gear position: Suitable gear position
Vehicle speed: 36 - 100 km/h (22 - 62 MPH)

o I l Engine speed: 1,000 - 3,000 rpm BT

L Check voltage between ECM terminal 6) and

SEF487R ground: 0.8 -15V

6) Stop the vehicle, turn ignition switch “OFF”, wait at HA
least 5 seconds, and then turn “ON”.
7) Perform “Diagnostic Test Mode H (Self-diagnostic
results)” with ECM. EL
NOTE:
¢ Hold the accelerator pedal as steady as possible during
driving in step 5. IBx
e If the driving conditions are not satisfied in step 5,
restart the procedure.
e |t is better that the fuel level is low.

EC-425
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=

s

EVARP canister

purge control valve\

B e

e ™

-~

Brake master
cylinder

-

.

SEFQ40V|

&

Vacuum hose
(originally connected

Vacuum gauge

3-way connector
EVAP canister
purge control
valve

to the EVAP canister
purge control vaive) SEF22U
macnveresTm [
PURG CONT 8V (O N
(PURG CONTVAC) VC ON
==zz=====z MONITOR zz===z===:
PURG CONT S/ ON
CMPSsRPM(REF) 2000rpm
CLSD THL/P SW OFF
COOLANT TEMP/S 84°C
I (ON/OFF][ OFF ]
SEFS16T

Water

EVAP canisier

& EVAP canister
\‘ vent control valve gepsggu

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
NG
CHECK VACUUM SIGNAL. »| CHECK COMPONENTS
1. Disconnect vacuum hose to {(EVAP canister purge con-
@ EVAP canister purge control trol solenoid vaive).
valve and install vacuum gauge. Refer to "COMPONENT
2. Start engine. INSPECTION”, EC-428.
3. Perform "PURG CONT S/ in
"ACTIVE TEST” mode. OK
4. Select "ON” and “OFF” on
CONSULT screen to turn on
“"PURG CONT S/,
5. Check vacuum hose for
vacuum while revving engine up
to 2,000 rpm.
ON: Vacuum should exist.
OFF: Vacuum should not
exist.
OR
@ 1. Start engine and warm it up to
normal operating temperature. ¥
g' fit;t)?,l;rc]ﬁil\?g-wheels Check vacuum hoses for
4. Disconnect vacuum hose to impraper connection, clog-
EVAP canister purge control ging or dj§connec1|on.
valve Refer to “Vacuum Hose
p Drawing”, EC-15.
5. Install vacuum gauge and start
engine and let it idle at least 60
seconds.
6. Check vacuum hose for vacuum
when revving engine up to
2,000 rpm.
While operating solenoid
valve, vacuum should exist.
7. Release the accelerator pedal
and [et it idle.
Vacuum should not exist.
L OK
NG ;
CHECK COMPOMENT »| Replace EVAP canister
(EVAP canister vent control valve). vent centrol vaive.
Refer to "COMPONENTS INSPECTION",
EC-429.
B| OK
¥ NG
CHECK IF EVAP CANISTER IS SATU- »i Check the following.
RATED WITH WATER. 1, Visually check the EVAP
1. Remove EVAP canister with EVAP can- canister for damage.
ister vent control valve attached. 2. Check hose connection
2. Check if water drains from the EVAP hetween EVAP canister
canister. and water separator for

If it will, weigh the EVAP canister with clogging and poor con-

the vent conirol valve attached. nection.

If the weight is: 3. Check water separator.
More than 1.8 kg (4.0 Ib) — NG Refer to “COMPONENT
Less than 1.8 kg (4.0 Ib) —» OK INSPECTION", EC-428.

If NG, repair hose or
OK replace EVAP canister or
water separator.
A 4
NG

CHECK COMPONENT

(EVAP canister purge control valve).
Refer to “COMPONENT INSPECTION”,
EC-428.

h 4

+ OK

(Go to next page.)

EC-426

Replace EVAP canister
purge control valve.




TROUBLE DIAGNOSIS FOR DTC P1493

Under vehicle (rear left)
o) ! /

»Harness connector

SENsor

N
EVAP canister—"
[

N
- EVAP control
f' system pressure

SEF307Y

Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (Cont’d)

CHECK COMPONENT AND CIRCUIT

(EVAP control system pressure sensor).

1. Check disconnection of hose connected
to the sensor.

2. Check sensor hamess connector for
water.
Water should not exist.
If OK, go to step 3.

3. Check “COMPQONENT INSPECTION”,
EC-389 and EC-299.

NG

OK

h 4

Y

Replace EVAP control sys-
tem pressure sensor and
repair or replace harmess
and connector.

CHECK EVAPORATIVE EMISSION LINE.
Check EVAP purge line hoses for leak or
clogging.

Refer to “Evaporative Emission Line
Drawing”, EC-25.

NG

Y

CK

h 4

INSPECTION END

EC-427

Repair EVAP purge line
hoses.

8

ER

FE

Gl

T

AT

[RE)

By
=T

o7

29
@

il
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TROUBLE DIAGNOSIS FOR DTC P1493

B ACTIVETEST B ]
PURG CONT sV O N
{PURG CONT VAC) VG ON
========== MONITOR z==zzz====:
PURG CONT 5V ON
CMPSeRPM(REF) 2000rpm
CLSD THL/P SW OFF
COOLANT TEMP/S 84°C

I [ON/OFF][ OFF |

SEF516T)

(-@) BN P Y

(M/T models only)

EVAP canlster

\{,purge control
valve SSo~

«%\?

SEFD42V

BATTERY

SEF313Q

EVAP canister purge
f control valve

SEF043VA

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

COMPONENT INSPECTION

EVAP canister purge control solenoid valve
@ 1. Lift up driving wheels (M/T models only).

. Turn ignition switch “ON”.

with CONSULT.

2
3. Select “PURG CONT S/V” of “ACTIVE TEST” mode
4

Start engine and warm it up to normal operating tem-

perature.

5. Disconnect vacuum hose at EVAP canister purge
control valve.
6. Touch “ON” and “OFF” and check for vacuum pass-
ing through the hose.
Condlition Vacuum
Idie Not exist
2,200 mpm (AT madels)
2,000 rpm with 1st gear position (M/T Exist
models}
OR
@ Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between (&) and between (&) and )
12V direct current supply
between terminals Yes Ne
No supply No Yes

If NG or operation takes more than 1 second, replace solenoid

valve.

EVAP canister purge control vaive

Check EVAP canister purge control valve as follows:
1. Blow air in port (8 and (8, then ensure that there is no

leakage.

2. Blow air in port © and check that air fiows freely from port

3. Plljg port ® and blow air in port (©), check that there is no

leakage.

4. Apply vacuum to port (. [Approximately —13.3 to -20.0
kPa (-100 to —150 mmHg, -3.94 to ~5.91 inHg)]
Plug port (8 and blow air in port (© and ensure free flow out

of port ®).

EC-428
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BactvetesTl [}

VENT GOnTROLY QFF
mmm===z: MONITOR =z=z===:

CMPS*RPM(REF) Orpm
FR 02 MNTR RICH
AF ALPHA 100%
THRTL. POS SEN 0.52v

["ON J[on/oFF SIS

SEF191V

D

E35)

P 5.1 - 6.3 N-m
W (0.52 - 0.64 kg-m,
BATTERY 451 - 56.6 |n-lb)
SEF969S
Blind plug

v 5
%" =0

* @: Battom hole (To almosphere}
(B : Emergency tube (From EVAP canister)

@: Iniet port (To member) SEFS20T

Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (Cont’d)

EVAP canister vent control valve
Check air passage continuity.

Perform “VENT CONTROL/V” in “ACTIVE TEST” mode

with CONSULT.

Condition Air passage continuity

VENT CONTROL/V between (&) and
ON No
OFF Yes

OR

s Air passage continuity

Condition between @ and
12V direct current supply between ter- No

minals @ and @

No supply Yes

If NG or operation takes more than 1 second, clean valve using

air blower or replace as necessary.

If the portion (&) is rusted, replace EVAP canister vent con-

trol valve.

Make sure new O-ring is installed properly.

Water separator

1. Check visually for insect’s nests in the water separator air

inlet.

with @&, and then © plugged.

SR NEN

NOTE:

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

. In case of NG in items 2 - 4, replace the parts.

¢ Do not disassemble water separator.

EC-429
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line

The malfunction information related to A/T (Automatic Tran-
saxle) is transferred through the line {circuit) from TCM (Trans-
mission Control Module) to ECM. Therefore, he sure to erase
the malfunction information such as OTC not only in TCM
(Transmission Control Module) 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
MINAL COLOR ITEM CONDITICN (DC vottage)
NO.
PU |Ignition switch “0N”|
7 (AT A/T check signal 0-4vY
models}) |Engine is running. |
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... Chgck Items
{Possible Cause)
Code No.
P1605 ® An incorrect signal from TCM (Transmission Centrol ® Harness or connectors
0804 Module) is sent to ECM. [The cammunication fine circuit between ECM and
TCM (Transmission Control Module) is open or
shorted.]
® Dead (Weak) battery
® TCM (Transmission Control Module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:
If “DTC CONFIRMATION PROCEDURE” has been previ-
ously conducted, always turn ignition switch “OFF” and
wait at least 5 seconds before conducting the next test.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 40 saconds.
OR
@ 1) Start engine and let it idle for at least 40 seconds,
2) Select “MODE 3” with GST.
OR —
1) Start engine and let it idle for at least 40 seconds.
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-430



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (Cont’d)

EC-ATDIAG-01

TCM
(TRANSMISSION
CONTROL
MODULE) W-‘ﬂ\
OBD2 _ mm— : Detectable line for DTC vl
1 EEL] s : Non-detectable line for DTG
PU A - With AT
S
LG
FE
PU
a8
Fo8 o
L L]
J21)
o,
D.Iﬂﬁ\
B
PU
[xal o
ATCIKC ECM (ECCS 8T
CONTROL
MODULE)
RS
BT
213 I5T6] Gaas)
gl olrolii]i2013]14]15]16] W
A&
Tl
HEMIBIEHEERE PR P P S L P ) ) X R i @
AREBIREEREEE 36} 373830 a0]1[a2 43 [45]a6]a7] 5 H.S
L - EL
I 1
101]1ce]103] [10af10s (L3
107|108f100k 110t
13[r1aft15] [r1e{t17

AECA77A
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TROUBLE DIAGNOSIS FOR DTC P1605

R\
S

o

\\\\\\\\\\&\
=

ECM harness

connector

_”'

A/T Diagnosis Communication Line (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

AEC683

CHECK INPUT SIGNAEL CIRCUIT,

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and TCM harness connector.

3. Check harness continuity between ECM
terminal @ and TCM terminal @
Continuity shouid exist.

If OK, check harness for short.

NG

Y

OK

h 4

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

h 4

INSPECTION END

SEF302v

DISCONNECT
P A&

- DISCONNECT
ECM |0 CONNECTOHl Gﬁj]
7 ——

i TCcm ]BiCONNECTORJ

[@]

13

Gy

SEF303V

EC-432

Check the iollowing.

® Harness connectors
€,

® Harness for open or
short between ECM and
TCM

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR DTC P1706

Neutral position
switch harness
connector

ground exists.

AEC906

Park/Neutral Position Switch

COMPONENT DESCRIPTION
When the gear position is “P” (A/T models only) or “N”, park/
neutral position switch is “ON”.
ECM detects the park/neutral position when continuity with

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

MONITOR ITEM

CONDITION

SPECIFICATION

P/N POSI SW

Shift lever: “P” or “N”

ON

® Ignition switch: ON

Except above

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
COLOR © (DC voitage)
NO.
’lgnition switch "ON”|
t Gear position is “Neutral position” (M/T mod- Approximately OV
- ) els).
22 | G/OR | Inhibitor switch Gear position is "N’ or “P” (A/T models).
|Ignition switch “ON”l BATTERY VOLTAGE
Except the above gear position (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck Items
No {(Possible Cause}
P1706 ® The signal of the park/neutral position switch is not ® Hamess or connectors
1003 changed in the process of engine starting and driving. (The neutral position switch or inhibitor switch circuit

is open or shorted.)
® Neutral position switch (M/T models)
@® Inhibitor switch {A/T models)

EC-433
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TROUBLE DIAGNOSIS FOR DTC P1706

W PARK/NEUT POSI SW CKT I
SHIFT
ouT oF N/P pPosITION
THEN

TOUCH START

START |

SEF854U

| NEXT |i

Y MONITOR  ¥r NOFAIL L]

CMPS*RPM(REF)
COOLAN TEMP/S 85°C
VHCL SPEED SE Okmvh
P/N POS| SW ON
B/FUEL SCHDL 0.9ms

700rpm

| RECORD |

SEF331U

B PARK/NEUT POSI swW CKTH
SHIFT
ouT OF N/P POSITION
THEN
TOUCH START

START |

SEFg54U

| NEXT ||

[ Ecn M%
&)
e }

" SEFos4aN

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) Periorm “PARK/NEUT POSI SW CKT” in “FUNC-
TION TEST” mode with CONSULT,
OR
2) Select “P/N POSI 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

Pasition {Selector lever)

“N” and “P” (A/T only) position

Except the above pesition

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-436.
If OK, go to following step.
3) Select “DATA MONITCR” mode with CONSULT.
4) Start engine and warm it up to normal operating tem-
perature.
5) Maintain the following conditions for at least 50 con-
secutive seconds.
CMPS-RPM (REF): 2,100 - 3,000 rpm {(M/T)
1,800 - 2,600 rpm (A/T)
COOLAN TEMP/S: More than 70°C (158°F)
BfFUEL SCHDL: 1 - 3.75 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.
(E) 1) Turn ignition switch “ON”.
2) Check voltage between ECM terminal @ and body
ground under the following conditions.

Condition {Gear position) Voltage (V) {Known good data)

“P” (A/T only) and “N” position Approx. 0
= BATTERY VOLTAGE
Except the above position (11 - 14V)

EC-434



TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position Switch (Cont’d)
EC-PNP/SW-01

ECM (ECCS @ﬂ
CONTROL
%ULE) mmmm : Detectable line for DTC
NEUT — : Non-detectable line for DTC DﬁA
@i @ : M/T models
(A - AT medels
I @ [E]
|i| - LG
-
O

_M G/OR G/OR ﬁ

G/OR
[i| FE
INHIBITOR
I_._I SWITCH
[T1] oL
NEUTRAL
POSITION
SWITCH
OTHERS WT
N
| Ar
Wamn)
’—l—|
B
D) /4
— O o
I BR
I I 8T
B B
A i
i RS
Refer to last page (Fotdout page). ET
n w18, Eiol
; 120 131 142 13[14]1 I1615 168 179 280 (Tl NEDD AR F EaRAY
i L L W elel7le/ GY 2] B \4]s5]s/ Gy
HA
sli1e 165N
NJolel4{z/ ™
EL
101 [102]103| {104]105]:08 tecfz1[22]23] 38
107f10ef100] {110]111]112 8 j; B
113[114|115] {116]117]118 a4[35]36137
AEC463A

EC-435



TROUBLE DIAGNOSIS FOR DTC P1706

connector

Neutral position
switch hamess

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Neutral position switch (M/T mod-
els)

INSPECTION START

{Neutral position switch).
Refer to MT section.

OK
h 4

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

h 4

INSPECTION END

EC-436

A4
CHECK GROUND GIRCUIT. NG | Check the following.
AECI06 1. Disconnect neutral position switch har- "| ® Harness connectors
ness connector. . ED
S 2. Check harness continuity between ter- ® Harness for open or
® E} @ﬁ minal () and body ground. short between neutral
15, | Continuity should exist. position switch and body
[ If OK, check harness for short to ground
ground and short to power. If NG, repair open circuit or
short to ground or short to
OK power in harness or con-
@ nectors.
[ ‘
1 CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.
- 1. Disconnect ECM harness connector. | ® Harness connectors
SEFESSU | 2. Check haé%ess continuity be@hveen ECM €D, @39, o,
terminal and terminal . ED
= Y e Continuity should exist. . Hss connectors
HS. Eﬁ} T5. If OK, ¢heck harness for short to ED.
— . » ground and short to power. ® Hamess for open or
|L_EcM __folconnecTon] m short between ECM and
2o o neutral position switch
If NG, repair open circuit or
short to ground or short to
power in harness or con-
C‘ @ neclors.
4 4,
SEF856U| | CHECK COMPONENT NG Repiace neutral position

switch.




TROUBLE DIAGNOSIS FOR DTC P1706
Park/Neutral Position Switch {Cont’d)

A/T models A/T control cable Sy ™ — -
Inhibitor switch Inhibitor switch {A/T models)
harness connector
@l
INSPECTION START &l
v A
CHECK GROUND CIRCUIT. NG »| Check the following.
1. Disconnect inhibitor switch harness ® Harness connectors =
connector. @ : 204
2. Check continuity between terminal @ ® Harness for open or
AEC752 and ground with GONSULT or tester. short between inhibitor
Continuity should exist. switch and ground LG
DISCONNECT If OK, check harness for short to If NG, repair open circuit or
L) G @.ﬁ;@ ground and short to power. short to ground or short to
1.5. J oK power in hamess or con-
A nectors.
SUiiE>
B h 4
CHECK INPUT SIGNAL CIARCUIT. NG_‘ Check the following. FE
@ 1. Disconnect ECM harness connector. ® Harness connectors
2. Check harness continuity between E2D, @3d. @9,
ad ECM terminal @ and terminals @ GIL
= continuity should exist. ® Harness connectors
SEF636T If OK, check harness for short to ,
) ground and short to power. ® Harness for open or T
—— OK short between inhibitor
TRl T switch and ECM
Hs. Eé} T.S. Eé} If NG, repair open circuit or AT
— AN short to ground or short to
[ Ecm  Jo[connecion] i 2L power in harness or con-
=9 nectors.
¥ (P&
CHECK COMPONENT NG | Reptace inhibitor switch.
@ {Inhibitor switch). ay
@‘[‘@ Refer to AT section. FA
SEF637T 9K

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

Y
INSPECTION END

EC-437



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat
SYSTEM DESCRIPTION
Cooling fan control
Vehicle speed sensor Vehicle speed ,

Engine coolant temperature sensor Engine coolant temperature N

ECM » Cooling fan relay(s)

Air conditioner swiich Air conditioner “ON" signal

Ignition switch Start signal .

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, and .
air conditioner ON signal. The control system has 3-step control [HIGH/LOW/OFF] on A/T models and

2-step control [HIGH/OFF] on M/T models.

Operation
For A/T models

Air conditioner switch is “OFF". Air condltioner switch is “'ON”.

105 (221)
100 (212)

°C (°F)
OC (OF’

100 (212 .
2} ¢ 7

95 (203) |l

20 80
12y  (50)
Vehicle speed km/h (MPH)

[ : Cooling fans do not operate. - Cooling fans operate at “'Low” speed.

(12) (50
Vehicle speed km/h (MPH)

: Cooling fans operate at “High" speed.

Engine coolant temparature
Engine coclant temperature

SEF226NA |
For M/T models

® -  Air conditioner switch is “OFF" o (T Alr conditioner switch is "ON”
S e
] 52 w
fg_no 105 (221} fRiges 5 s g £ 105 @2n) eSS 3
E wo@y 2 o £ 100212 ESEROR0EIR
e - * %
F 95 (203) E 95 (203} R
2 H] X
o o e
g 20 a0 2 20 80
B (12 (5o) B (12) (50)
[ Vehicle speed km/h (MPH) w Vehicle speed km/h (MPH)

1 Cooling fans do not operate, EE&: Cooling tans operate at “High” speed.

AEC706

EC-438



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

AIR COND SIG .
engine

® Engine: After warming up, idle the

Air conditioner switch: OFF OFF

Air conditioner switch: ON
ON
(Compressor operales)

COOLING FAN engine.

® Air conditioner switch: OFF

® After warming up engine, idle the

Engine coolant temperature is 94°C
{201°F) or less far A/T models, and 99°C | OFF
(210°F) or less for M/T models.

Engine coolant temperature is between
95°C (203°F) and 104°C {219°F) for A/T | LOW
models only.

Engine coolant temperature is 105°C
(221°F) or more for AT models, and
100°C (212°F) or more for M/T madels.

HIGH

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
LG Cooling fan is not operating. (11 -14V)
13 (AT Cooling fan relay (High)
Engine is running.
models) | | 0-08V
Cocling fan {High) is operating.
[Engine s running. | BATTERY VOLTAGE
Cooling fan is not operating. (11 - 14V)
14 LG/R Cocling fan relay (Low)
[Engine is running. |
0.06V
Coaling fan {Low} is operating.
[Engine is running. |
L Both air conditioner switch and blower switch | APProximately OV
21 LW Air conditioner switch are “ON" (Compressor operates).
[Engine is running.| BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 -14V)

EC-439
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TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont’d)

ON BOARD DIAGNOSIS LOGIC
If the cooling fan or another component in the cooling system malfuncticns, engine coolant temperature

will rise.
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction

is indicated.

Dlaggzzt;c;;?uble Malfunction is detected when ... (PS:SBJ';:; tggfse)
0208 ® Cooling fan does not operate properly (Cverheat). ® Harness or connectors
® Cooling fan system does not operate properly (Over- (The coaling fan circuit is open or shorted.)
heat). ® Cooling fan
#® Engine coolant was not added to the system using ® Radiator hose
the proper filling method. ® Radiator

@ Radiator cap

® Water purmp

® Thermostat

For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, EC-450.

CAUTION:
When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA

section (“Changing Engine Coolant”, “ENGINE MAINTENANCE"). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure
to use coolant with the proper mixture ratio. Refer to MA section (“Anti-freeze Coolant Mix-
ture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

b. After refilling coolant, run engine to ensure that no water-tflow noise is emitted.

EC-440



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the cooling

fan. During this check, a DTC might not be confirmed. @
WARNING:
MAX. Never remove the radiator cap when the engine is hot. Seri-
TOK ous burns could be caused by high pressure fluid escap- &
min, Y ing from the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by
turning it a quarter turn to allow built-up pressure to [E

escape. Then turn the cap all the way off.
AECE40,

1) Check the coolant level in the reservoir tank and radiator. 6

Allow engine to cool before checking coolant level.
WACTVETEST &[] If the coolant level in the reservoir tank and/or radiator is
below the proper range, skip the following steps and go to

cocLING FaN OFF
“DIAGNOSTIC PROCEDURE” (EC-444).

= = = MONITOR === 2) Confirm whether customer filled the coolant or not. If cus-
o tomer filled the coolant, skip the following steps and go to ¢
COOLANTEMP/S — 88°C “DIAGNOSTIC PROCEDURE” (EC-444). vs

@ 3) Turn ignition switch “ON”.

m 4) Perform “COOLING FAN” in “ACTIVE TEST"” mode g
m with CONSULT.
OR

MEF314F

*?‘ 3) Start engine. ' MT
Be careful not to overheat engine.
4) Set temperature control lever to full cold position.
5) Turn air conditioner switch “ON”. AT
6) Turn blower fan switch “ON”.
7} Bun engine at idle for a few minutes with air condi-
tioner operating. 6
Be careful not to overheat engine.
8) Make sure that cooling fan operates at low speed for
A/T models and high speed for M/T models. R
9) Turn ignition switch “OFF”.
SEG163BA 10) Turn air conditioner switch and blower fan switch

Cogcling fan

“OFF”, Bl

Cooling fan —A/T models only—
q:p/_ Engine coolant 11) Disconnect engine coolant temperature sensor har- '
{emperature sensor ness connector. B
harness connector 12) Connect 1501} resistor to engine coolant temperature
= sensor harness connector.
E@ 13} Restart engine and make sure that cooling fan oper- RS
ates at higher speed than low speed.
Be careful not to overheat engine.

15042 resistor

MECA7SE

1B

EC-441
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Overheat (Cont’d)

FOR A/T MODELS

IO O ST BATTERY EC-COOL/F-01
L
i FUSE & o
1ina IBLOCK 30A Refer to “EL-POWER".
(J/B}Y IE' m  Detectable line for DTC
1 e NoON-dletectable line for DTG

{WAY : With air conditioner

6 COOLING 6 CCOLING COOLING
FAN FAN FAN
AELAY-1 RELAY-2 RELAY-3
? {LO-RELAY) ? (HI-RELAY) (HI-RELAY)
.1@ E44 E46
[y (Led) [Lsd)
LGR GB LG/R  G/Y

——
|
COOLING
FAN FAN
LG/R /B MOTOR-1 MOTOR-2
|—.—|_ -I_._l
-------
LG/R LG
LG/R LG
l_._| M33 |—l—|
"""""
Fo7 :
LG/R LG I
LG/R LG O —
i ——~
[z I 1| O @
RFAL RFRH  |EGMUECCS
CONTROL l
MODULE) B B
4 X
En) &
Refer to last page (Foldout page).
— - G¢aie) . Eio
nejatal O 1elel sl AToNGED, ED % 69 ED E®
s rofrelrafuaftaielzielielanl "W~ (17 av  av [ Ry i T
5]
15]pslss|—45]5s]eS|7Ss
R EREEEER
101[102{102] |104]105]108
107[108[109] [1ofi1a11z
113[114[115] [11e]117]148

AECAS5A
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TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont’d)

FOR M/T MODELS
EC-COOL/F-02 @i

IGNITION SWITCH
BATTERY
ON Dr'START N : Detectable line for DTC A
: oA ELLJSEK oA Refer 1o “EL-POWER". e - NOP-dlBteCIAEIE line for DTG
(WB) =] {wEy : With air conditioner
: Eios EM
1T G
BR
I ﬁ LG
BR G
[Em I'le
COOLING
‘5” FAN EE
RELAY-1
Q
ILI L5__! o
LG/R GIB

| I .
O
%m I @ﬁ i

L G/H@ G/B G/B
|| 1 || || i |f
I COOLING COOLING A
FAN FAN
MOTOR-1 MOTOR-2
SR -~
s /)
' 2] 2]
@) == lLed]
LG/R B B
I @ BB
L.G/R O
i) l ST
ECM (ECCS
RFAL CONTROL =0 =
MODULE) j_ _E_ a8
F25 — = i)
Ei3
BT
Refer to last page (Foldout page}.
= @D . €&
i[2]2]4] <> [5l6]7]s 3 I
g [1of112[1a[ralslefi7hslielec] vy
18]2s]as| 145153168178 (E 105 El
sslostiog)i shoshashslisshes] vy -
101[102f103] [104[105] 10 )4
1o7ftosfioe] [110|111f112
113f114)115] |116]117[118
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

i\

DIAGNOSTIC PROCEDURE

INSPECTION START

A

AECT707

B COCLING FAN CIRCUIT M
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

CHECK COOLING FAN LOW SPEED

OPERATION {A/T MODELS) AND HIGH

SPEED OPERATION (M/T MODELS).

1. Disconnect cooling fan relays-2 and -3
for A/T models.

® ;

Turn ignition switch “ON”.
Perform “COQOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

NG

h 4

) :

- Perdorm “COOLING FAN” in

Turn ignition switch “ON”,

"ACTIVE TEST” mode with
CONSULT.

[ ~exr | NO [f YES

MEF311F

BACTVETESTR [ ]
coouing Fan OFF
—= —= = MONITOR = — —

COOLAN TEMP/S 88°C

mi—
L HE | L(J%JW][:&HI

OR

. 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 oper-

ates at low speed for A/T mod-
els and at high speed for M/T
models.

MEF313F l OK
. ®
Cooling fan (Go to next page.}
SEC163BA

EC-444

Check cooling fan low
speed control circuit (A/T
models) and high speed
controf cireuit (M/T mod-
els).

(Go to PROCEDURE A,
EC-446.)




TROUBLE DIAGNOSIS FOR OVERHEAT

o]

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STGOP

EVERY 3 SECONDS ?

[ e J[ NO_J[ YES

MEF311F

Overheat (Cont’d)

MACTIVETEST I []
cooung Fan OFF
— = = MONITOR = = =

COOLAN TEMP/S 88°C

; y
i

MEF314F

CHECK COOLING FAN HIGH SPEED
OPERATION {A/T MODELS).
1. Turn ignition switch “OFF”.
2. Reconnect cooling fan relays-2 and -3.
3. Disconnect cooling fan relay-1.
4, Turmn ignition switch “ON”.
5. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

NG

. Turn ignition switch “ON".

. Perform “COOLING FAN” in
“ACTIVE TEST” mode with
CONSULT.

OR

=)
TIES

E

Cooling fan
7 150 2 resistor

OISCONNECT

Engine coolant
temperature sensor
harness connector

MEF613EA

. Turn air conditioner switch and

blower fan switch “OFF”,

5. Disconnect engine coolant tem-
perature sensor harness con-
nector.

6. Connect 1501} resistor to engine
coolant femperature sensor har-
ness connector.

7. Restart engine and make sure

that cooling fan operates at

higher speed than low speed.

&

lOK

(Go to £C-449.)

EC-445

Check cooling fan high

" speed control circuit.

(Go to PROCEDURE B,
EC-447.)

BT

(1A



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

DISCONMELT PROCEDURE A
o €
A INSPECTION START
|+ = h 4
T CHECK POWER SUPPLY. NG | Check the following.
P 1. Tumn ignition switch “OFF”. ® 10A fuse
@ @ 2. Discennect cooling fan relay-1. ® 30A fusible link
= 3. Turn ignition switch *ON". ® Harness for open or
AEcois| | 4. Check voltage between terminals (1), short between cooling
@ and ground with CONSULT or fan relay-1 and fuse
@/ Cooling fan motor 2 <3 ~— tester. ® Haress for open or
// harness connecior Q‘,, Voltage: Battery voltage short between coaling
’\O < J’ fan relay-1 and battery
ﬂ/ %}f OK If NG, repair open circuit or
A 7o / short to ground or short to
@ [ 4{- /| power in harness or con-
2 <3 / / Q \ nectors.
Z & "\\¢ / : i% D Y NG
\, / /< Coaling fan molor 1 CHECK GROUND CIRCUIT. »| Repair open circuit or short
- / \K harness connector 1. Turn ignition switch “OFF”. to ground or short to power
7 SEF304V 2. Disconnect cocling fan motor-1 hamess in harness or connectors.
connector and cooling fan motor-2 har-
ness connector.
E] AT n{gﬂdels ISCONNECT CISCONRECT 3. Check harness continuity between ter-
G Eg} minat (1) and terminal .
1.5, 1.5. Continuity should exist.
5] If OK, check harness far short.
X1 4. Check harness continuity between ler-
L. s minal (&) (A/T models), (@) (M/T mod-
@% @ els) and body ground.
Continuity should exist.
Ly Ii OK, check harness for short to
[@] ground and short to power.
— - — g
i AECT08 oK
\ 4
[ MTModels e CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
Eé} ? Eé} 1. Disconnect ECM harness connector. ® Harness connectors
1.5, 1.S. 2. Check harness continuity between ECM @1y,
— terminal 34) and relay-1 terminal @ ® Harness connectors
Iz 3 1 Continuity should exist. E2D, @3
5 If OK, check harness for short to ® Harness for open or
@ a- - greund and short to power. short between cooling
fan relay-1 and ECM
- N OK If NG, repair open circuit or
@ short to ground or short to
s o = / power in harness or con-
AECT00 nectors.
h 4
‘ CHECK COMPONENT NG= Replace cooling fan relay.
ST T ‘Er {Cooling fan relay-1). :
Hs. iéjl - Eé} Refer to “COMPONENT INSPECTION”,
_ EG-451.
[ EcM__|o[coNNECTOR]| 3
14 2 5 ! *OK
(Go to next page.)
AECSH19

EC-446




TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

7

CHECK COMPONENTS

(Gooling fan motors-1 and -2).

Refer to “COMPONENT INSPECTION”,
EC-451.

o Replace cooling fan

OK
¥

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

A J

INSPECTION END

DISCORKEST
A€

—_—

& A

o)

.7

<

AECT

PROCEDURE B (For A/T models)

INSPECTION START

Y

motors.

CHECK POWER SUPPLY.
1. Turn ignition switch “"OFF".

Disconnect cooling fan relays-2 and -3.

2.
3. Turn ignition switch “ON”.
4, Check voltage between coogling fan

relays-2 and -3 terminals @ and

ground with CONSULT or tester.
Voltage: Battery voltage

Check the following.

OK

®

(Go 1o next page.)

EC-447

® 10A fuse

® 30A fusible link

® Harness for open or
short between cooling
fan relays-2 and -3 and
fuse

® Harness for open or
short between cooling
fan relays-2 and -3 and
battery

If NG, repair hamess or

cannectors.

=y

@
i)

D'\:a‘ iC'—l{\

EM

LG

BA

=
[ty

o)

ST



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)
A€ €

3
[ CHECK POWER AND GROUND CIR- | MG [ Repair open circuit of short
AN AT 5 CUIT. "| to greund or short to power
Cooling 1. Tt_Jrn ignition switch “OFF”. in harness or connectors.
Gooling Cooling N fan 2. Disconnect cooling fan motors-1 and -2
fan fan @n@ relay-2 harness connectors.
motar-1 motor-2 3. Check harness continuity between
cooling fan refay-2 terminal @ and
AEG712 cooling fan motors-1 and -2 termi-
nal @
DISCONAELT DISCONMECT Continuity should exist.
Ts E,:{j] . If OK, check harness for short.
Coolmg 4. Check hamess continuity between
GCooling [3] fan cooling fan relay-3 terminal @ and
fan (2D motor-1 cooling fan motors-1 and -2 termi-
relay-3 |5 P nal @ cooling fan relay-3 terminal
1 ‘L. (8) and body ground.
e o Coollng Continuity should exist.
If OK, check harness for short to
Cﬁ@’ ﬂ m°t°r‘ ground and short to power.
Al = OK
aec713| | v
II mscom«:cr msmMNEGT CHECK QUTPUT SIGNAL CIRCUIT. NG} Check the following.
1. Disconnect ECM harness connector. ® Harness connectors
- 2. Check harness continuity between ECM @19,
“ ECM IOE:ONNEGTORH Coolmg terminal @ and cooling fan relay-3 ter- ® Harness connectors
Pr— ‘ 1|fan minal (2), ECM terminal (14 and cool- ,
i relay-2 ing fan relay-2 terminal {2). ® Harness for open or
[z] Cooling Continuity should exist. short between cooling
21} tan If OK, check harness for short to fan relays-2 and -3 and
e 15| relay-3 ground and short to power. ECM
Py If NG, repair open circuit or
Ct[ﬂa] OK short to ground or short to

power in harness or con-
AECT714 nectors.

Y

CHECK COMPONENTS NG

{Cooling fan relays-2 and -3).

Replace cooling fan relays.

h 4

Refer to “COMPONENT INSPECTION”,

EC-451.

OK

¥

CHECK COMPONENTS NG | Replace cooling fan
{Cooling fan motors). motors,
Refer to “COMPONENT INSPECTION”,
EC-451.

OK

h 4

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

¥
INSPECTICN END

EC-448



TROUBLE DIAGNOSIS FOR OVERHEAT

EG17650301
(J23984-A)

SLC758A

S1.C343

Overheat (Cont’d)
®

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

OK

D) v

Check the following for
leak.

® Hose

® Radiator

® Waler pump

Refer to LC section
{“Water Pump”).

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
59 - 98 kPa {0.6 - 1.0 kg/cm?®, 9 - 14
psi)

NG

OK

h 4

Replace radiator cap.

CHECK THERMOSTAT.
1. Check valve seating condition at normal
room temperatures.
It should seat tightly.
2. Check valve opening temperature and
valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Valve lift:
More than 8 mm/90°C
{0.31 in194°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
For details, refer to LC section (“Thermo-
stat™).

NG

h 4

OK

h 4

Replace thermostat

Check engine coolant temperature sensor.
Refer to “"COMPONENT INSPECTION”,
EC-130.

NG

A4

If the cause cannot be isolated, go to
“MAIN 12 CAUSES OF OVERHEATING”
on next page.

h 4

INSPECTION END

EC-449

Replace engine coolant

"| temperature sensor.

A

EM)

LG

GL

BT

AT

F&

ST

BT

EL

DX



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 ® Coclant tester 50 - 50% coolant mixture | See "RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA section.
3 ® Coolant level ® Visual Coolant up to MAX level | See “Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section.
4 ® Radiator cap ® Pressure tester 59 - 98 kPa See “Sysiem Check”,
(0.6 - 1.0 kg/em? 9 - 14 | “ENGINE COOLING
psi) (Limit) SYSTEM" in LC section.
ON*2 5 ® Coolant leaks ® Visual No leaks See “System Check”,
“ENGINE COOLING
SYSTEM” in LC section.
ON*? B ® Thermostat @ Touch the upper and Both hoses should be hot | See “Thermostat” and
lower radiator hoses “Radiater”, “ENGINE
COOLING SYSTEM” in
LG section.
ON*' 7 ® Cooling fan ® CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR CVERHEAT”
(EC-438).
OFF 8 ® Combustion gas leak ® Color checker chemical | Negative —
tester 4 Gas analyzer
ON*? 9 ® Coolant temperature ® Visuat Gauge less than 3/4 —
gauge when driving
® Coolant overflow to res- | ® Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section.
OFF*4 10 ® Coolant return from res- | ® Visual Should be initial leve! in See “ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE” in MA secticn.
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 pis- | ® Visual No scuffing on cylinder See “Inspection”, “CYL-

fons

walls or piston

INDER BLOCK” in EM
section.

*1: Turn the igniticn switch ON.

*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.

*4; After 60 minutes of cool down time.
For mare information, refer to “OVERHEATING CAUSE ANALYSIS” in L.C section.

EC-450



TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont’d)

COMPONENT INSPECTION
5 Cooling fan relays-1, -2 and -3
(Q'o\ Check continuity between terminals (3} and (5. @
! 5 ’ Conditions Continuity A
2 <1
12V direct current supply between
-ﬂ terminals @ and @ Yes
Ne current supply No EL
SEF511P
If NG, replace relay. LG
FE
GL
Cooling fan motors-1 and -2 T
For AT Models ooling fan motors-1 and -
=y s 1. Disconnect cooling fan motor harness connectors.
. : 2. Supply cooling fan motor terminals with battery voltage and AT
Cooling fan motor check operation.
harness connector
Terminals A
Speed
(D) (&)
Low RA
(A/T models) @ @
AECTIS|  Gooling fan High
motor (A/T models) @ @ BR
For MT models W ey High
Gooling fan T.5. Eéj] (M/T models) @ ) 8T
motor harness ,__T:
211 :
connester Cooling fan motor should operate. i
it NG, replace cooling fan motor. RS
BT
AEC781
A
EL
(34

EC-451



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
IGNITION SWITCH ]
ON or START
|
1 FUSE .
BLOCK o . N : Detectable line for DTC
% (J/B) Refer to "EL-POWER". w—  Non-detectabie line for DTG
] i
B/R
B/R
4
e
B/R
B/
,——'—,
7
W
—f—
1 1 1 |
w w w W
|| 2 |I || 2 || |i Z {l |['2—||
INJEGTOR INJECTOR INJECTOR INJEGTOR
%NOJ gmoz %NO.B %NOA
(53
1L )] Iy (Lt 1]
w/B /B G/B LB
F51 —
I e 1 S ¢
BT A (e
Y z] \iE] amB LB
[faz]l o7l Tod 109
ECM (ECCS
INJ#1 INJ#2 INJ#3 INJ#4 CONT(HOL
MODULE)
A=A K[2K[SKI—[aK[5KI6RTTK] (77
slelz]s] w KoK ioki 2k iskpxiskpiek] aR
M@ @@ @@
\sjsl7le/ @y 8 B 3 )
] L
101h1024103] [104]105] 106 [20]21[22]23] a8[3a] [40j41] {53|54955] E o
2d]es2ale7]28] aales| [eafes]els7]el58]6d] {5
107}108f108f [110[111]112 BBeRela] [eoten] Torleeleelaaledles K
113014)115] 116} 117]118 B B R R BEEE W LA

EC-452

AEC457A



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Terminal

Injector (Cont’'d)

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel fo flow through the injector into the intake

manifold. The amount of fuel injected depends upon the injec-
tion puise duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse
duration based on engine fuel needs.
SEF586K
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION
: ﬁﬂgiﬂeﬁ_ﬂt*-f Wﬂfﬁ:";]g o Idfle 2.4-3.2 msec
I conarticner switcn:
INJ PULSE ® Shift lever: “N”
® No-load 2,000 rpm 1.9 - 2.8 msec
o Engine: Afler warming up_ Idle 1.0- 1.6 msec
Ir conditioner switch:
B/FUEL SCHDL ® Shift lever: "N”
® No-load 2,000 rpm 0.7 - 1.3 msec

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

TER-
WIRE DATA
MINAL | S ITEM CONDITION (DC voltage)
NO.
BATTERY VOLTAGE
(11 - 14V)
(V)
|?ngine is running—.| {Warm-up condition} 40 -
201}
Idle speed ol
102 R/B Injector No. 1 Sl
104 G/B Injector No. 3 SEF204T
107 Y/B Injector No. 2 BATTERY VOLTAGE
109 L/B Injector No. 4 (11 - 14V)
i ) M—————
|Engine is runnrng.| {Warm-up condition) 40 ool
i 1 1 A I
L Engine speed is 2,000 rpm. o LW u[ |
e Ao
T SEF205T

EC-453

al
MA
B
LG
CH
FE
el

T



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

e DIAGNOSTIC PROCEDURE
“s POWER BALANCE *** INSPECTION START
= = = MONITCR = = = A
CMPS<RPM(REF}  737rpm A Y OK
MAS AIR/FL SEN  0.98V CHECK OVERALL FUNCTION. > INSPECTION END
IACV-AAC/A 4% 1. Start engine. ,
2. Perform “POWER BALANCE” in
“ACTIVE TEST’ mode with
2 ][ 3 ][ 4] CONSULT.
RESET 3. Make sure that each circuit pro-
I [ | duces a momentary engine
MEF354F speed drop.
= OR
= 1. Start engine.
P .J'E‘n; 2. Listen to each injector operating
Y 2 @\ y, % sound.
ﬁm “EJ' ol Clicking noise should be heard.
Click
NG
ey, & : NG
CHECK POWER SUPPLY. »j Check the following.
1. Stop engine. ® 10A fuse
2. Disconnect injector harness connectar. ® Harness connectors
— Suitable tool 3. Turn ignition switch “ON". ,
’/[ Click 4. Check voltage between terminal @ ® Harness connectors
Cy. and ground with CONSULT or tesler. 21, @
ek Voltage: Battery voltage ® Harness for open or
MEC703B) short between injector
OK and battery
B e If NG, repair harness or
Géj] " b connectors.
i
_ TS J ) ‘F NG
CHECK QUTPUT SIGNAL CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF". #® Harness connectors
2. Disconnect ECM hamess connector. )
3. Check harness continuity between injectar ® Hamess Tor open or
D O hamess connector terminal (1) and ECM shortt between ECM and
terminals . . . . Injactor o
l Continuitouis @ If NG, repair open circuit or
L If OK, check harness for short to ground short to ground or short to
= and short to power. power in harness or con-
nectors.
AEG755
¢OK
T BT CHECK COMPONENT (Injector). NGﬁ; Replace injector.
s Géj] Ts Gﬁj] Refer to “COMPONENT INSPECTION”
- - below.
[ EcM  Jo|CONNECTOR o
| 102 = ! ,r OK
* 104 « 107 = 109
Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
& :
; INSPECTION END
AECT756
COMPONENT INSPECTION
DASCONNECT
4 € | @ Injector
e 1. Disconnect injector harness connector.
(’f) 2. Check resistance between terminals as shown in the figure,
Resistance: 10 - 14(} [at 25°C {77°F)]
If NG, replace injector.
[Q
-~
AECS559

EC-454



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
- EC-S/SIG-01 @

IGNITION SWITCH
START
_‘-,i: a
FUSE A
754 %I?E%CK Refer to “EL-POWER".
% m—  Dstectable line for DTG o,
1 m— : Non-detectable line for CTC EM
6N
1EY] |
B/Y
LG
FE
CL
BrY i
I_I_I M33
13
-
BIY AT
4
BR
\4
l‘"lé] ST
20 -
ECM (ECC
STSW CONTROL
MODULE) 23
BT
HA,
HHE OO BEAHBE R N[N TAN[sN]sNI N (7 D) L
g ol iti2lia]1a]is[1e[i7 i ]1a]20] I T T AT O D Y D e
101[102[103[ |104]105 |20]21]22[23| 28 =
2alzs]26[27]28] (40
107|108[108) |110f111 O = F25 A )4
113]114[115] |116]117 [34]35]36]57] W

AEC464A

EC-455



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

START SIGNAL

® |gnition switch: ON — START — ON

OFF — ON — OFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[ignition switch “ON”] Approximately 0V
20 | BYY Start signal BATTERY VOLTAGE
‘Ignmon switch STAF{TJ (1 - 14v)
DIAGNOSTIC PROCEDURE
B STAR! SIGNAL CKT W |
INSPECTION START
1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE hd
MMEDIATELY CHECK OVERALL FUNCTION. OK,|  INSPECTION END
E 1. Turn ignition switch “ON”.
2. Perform “START SIGNAL CKT”
in “FUNCTION TEST” mode
L vexr || START ] with CONSULT.
SEF191L OR
. 1. Turn ignition switch “ON”.
2. Check “START SIGNAL” in
Yo MONITOR ¥ NO FalL I:] “DATA MONITOR" mode with
START SIGNAL OFF CONSULT.
CLSD TH/P SW ON
AIR COND SIG OFF IGN "ON OFF
P/N POSI SW ON IGN “START” ON
OR
1. Turn ignition switch to “START".
2. Check voltage between ECM
[ RECORD terminal and ground.
SEF11IP Voltage:
|—~ Ignition switch “START”
Battery voltage

— = CONNECT®
[_Ecn__ | connECTER]] E
20

SEF109F

Except above
Approximately 0V

¥NG

®

{Go to next page.)

EC-456



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)

Gf &l

Check the following.
® Harness connectors @39, 2D
® 7 5A fuse

® Harness for open or short between A
ECM harness connector and ignition
switch
If NG, repair open circuit or short to _ BN
ground or short o power in hamess or
connectors.

h J

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

) J
INSPECTION END ' FE

AT

FA

EC-457



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Y

ECM

Start signal

Ignition switch

Fuel

»| pump
relay

The ECM activates the fuel pump for several sec- —
onds after the ignition switch is turned on to Condition

Fuel pump operation

improve engine startability. If the ECM receives a

180° signal from the camshaft position sensor, it Ignition switch is tumed to ON.

Operates for
5 seconds

knows that the engine is rotating, and causes the Engine running and cranking

Operates

pump to perform. If the 180° signal is not received

when the ignition switch is on, the engine stalls. When engine is stopped

Stops in 1 second

The ECM stops pump operation and prevents Except as shown above

Stops

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.

COMPONENT DESCRIPTION

AEGCB01

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

A turbine type design fuel pump is used in the fuel tank.

MONITOR {TEM CONDITION

SPECIFICATION

® Ignition switch is turned to ON (Operates for 5 seconds)
® Engine running and cranking ON
FUEL PUMP RLY @ wWhen engine is stopped (stops in 1.0 seconds)

® Except as shown above OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-

MINAL WIRE ITEM CONDITION
NO. COLOR

DATA
(DC voltage)

[fgnition switch “ON"|

For 5 seconds after turning ignition switch
“ON™
[Engine is running.|

8 B/P Fuel pump relay

-1V

[Ignition switch “ON"|

More than 5 seconds after turning ignition
switch "ON”

BATTERY VOLTAGE
(11 - 14V)

EC-458



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
7 EC-F/PUMP-01

IGNITION SWITCH
ON or START p
1 FUSE o
(BJIIE?)CK Reter to "EL-POWER". wemmn : Detectable line for DTG
. = Non-detectable line for DTC A
I _ ]
10N [2N]
|—,—| I-—.—| . =y
B/L BAW 51
I LG
BAL /W
[l =
& | FUEL —-
PUMP [ |
RELAY | -
B/Y ' BiY
? ® | et -
2] =] ] [ FE
- BAY G/R
(M14) FUEL
B/P BY B/Y lfa_Ji il PLIMP
FUEL
- PUMP CL
CONTROL
MCDULE 2]
7 5 €20 GiR .
O & WT
B/P B
B/P BL —— .
e @ D ) o &Y
B/P 1
¥ oln
(B3)
- |I : F]E\
~ =
I DROPPING A
g = |RESISTOR RA
I = @
B/P
.
= e
L :
B/P B/P G/A - ‘
il 8 || ] Bl I I &7
FPR FPC FPCM  |ECM
cK SNt oL B 8
MODULE) = =+
B B
Refer to last page (Foldout page). JB]T
o F25 <
23| Ga14 11213 AlS16 1G5 3] (w23 1{2 IE3 I3
sl6] w 7 {8190l ]12]13]14] 15} 18]~y [z 1| 4]s{ef7lel w
L5 (&
2]13]4 516718 [ NJPNN[ [N sN]eN] 7N
(M45) (17 4) (B16)
{15} K] K23 £ ) S IS K £ R 5] Do BN9N[1D\111N|12N131‘414N]15N‘|@g @g EL
[x]
2 Je3
1| W W
AEC465A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

{behind instrument
\ ¢ panel)

AECB09

~

Fn Ly

DISCONNECT

N

@ 9y

SEF479P

Rear soat

accoss

Fuel pump
harness connector
N a

AECH21

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

L4

CHECK OVERALL FUNCTION. OK_ INSPECTION END
1. Turn ignition switch “ON". "
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be
felt on the fuel feed hose for 5 sec-
onds after ignition switch is turned
“ON”.
NG
@ Y
CHECK POWER SUPPLY, NG | Gheck the foliowing.
1. Turn ignition switch “OFF". | ®15A fuse
2. Disconnect fuel pump relay from relay ® Harness for open or
box. short between fuse and
3. Turm ignition switch “ON”. fuel pump retay
4. Check voltage between terminals @ If NG, repair harness or
@ and ground with CONSULT or connectors.
tester.
Valtage: Battery voltage
OK
v
GHECK POWER GROUND CIRCUIT. NG | Gheck the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect fuel pump harness connec- .
tor. ® Harness for open or
3. Check hamess conlinuity between ter- short between fuel pump
minal @ and body ground, terminal and bedy ground
and fuel pump relay connector ® Hainess for open or
terminal . short between fuel pump
Continuity should exist. and fuel purnp relay
If OK, check harness for short 1o If NG, repair open circuit or
ground and short to power. short to ground or short to
power in harness or con-
OK nectors.
= '
NG

CHECK OQUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal (8) and fuel pump relay con-
nactor terminal .

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

¥

lOK
@

(Go to next page.)

EC-460

Check the following.
L %esgnnectors
)

® Harness for open or
short between ECM and
fuel pump relay

IF NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

T

CHECK COMPONENT
{Fuel pump relay).

Refer to “COMPONENT INSPECTION”

below.

NG

OK

A4

»| Replace tuel pump relay.

CHECK COMPONENT
(Fuel pump).

Refer to “COMPONENT INSPECTION”

below.

NG

JOK
r

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

b4

INSPECTION END

= DISCONNECT
A €
2
‘
1
= DISCONNEGT B DISCONNEGT
T.5. T.8.
3
[2D1]
db) E
(&)
AEC758
D]

DISCONNEET
] DISCBNNEET o

ECM O[ CUNNEBTOR”

3]

EDE]
: B
® =
oo

SEF482P

SEF511P

Under the "
rear seat

— Fuel pump =

—_—

harness connector E

DISCONNECT .
el #

SEFS55T

= -

COMPONENT INSPECTION

Fuel pump relay

> Replace fuel pump.

Check continuity between terminals ®and (5.
Conditions Continuity
12V direct current supply
between terminals (1)and @ ves
No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector,
2. Check resistance between terminals and @).
Resistance: 0.2 - 5.0} [at 25°C (77°F}]

If NG, replace fuel pump.

EC-461
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Power Steering Oil Pressure Switch

EC-PST/SW-01
ECM (ECCS
CONTROL.
MODULE)
PWST
3]
SB MMM : Detectable line for DTC
I e Non-detectable line for DTC
S AB» : With ABS
B .
{NAY : Without ABS
)
SB
.
O = BB e 530 8 | 5B
E I
SB SB
[ 5 [m]
Lo POWER STEERING ! & |POWER STEERING
ﬂ QIL PRESSURE : ﬂ OIL PRESSURE
SWITCH : SWITCH
gl ; ¢
(R 5 =
B B
E I
s
T (B 6 I 2
i
M33
o
F27
i
.ﬁ
B B
=4 =
1232 5167 [8]G3D) 1R CRED He [E]3]Eios
9 J1o]14]12}13]14l1s]16]17[18]10]20F W GY g s516]7§8] W

101]102]103] [104 %[ =
1074108[109] [110 :g 43
113{1141115 [116 2 w H.S.

AECAG6A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load. &
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and

Power steering
ail pressure switch

adjust for the increased load. 4

RH strut tower EM
B
AECT59

LG

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

MONITOR ITEM CONDITION SPECIFICATION
) . ) Steering wheel in neutral pasition OFF
PW/ST SIGNAL | * E;g;:zi::er warming up, idle | 4orward direction) E
The steering wheel is fully turned ON
GL
ECM TERMINALS AND REFERENCE VALUE oL
Specification data are reference values and are measured between each terminal and @) (ECCS ground).
— T
WIRE DATA
MINAL ITEM CONDITION
COLOR 0 (DC voltage)
NO. o
jﬂ‘.
‘Engine is running.|
|_ Approximately OV
i ; _ Steering wheel is fully turned. .
25 SB Power s.teerlng oil pres B4,
sure switch [Engine is running.]
Approximately 5V
Steering wheel is not turned. g
it
ST
G
i
BT
RA
Eil
(B4

EC-463



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B PW/ST SIGNAL CIRCUITH

HOLD STEERING WHEEL

Power Steering Oil Pressure Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

IN A FULL

LOCKED posimon

THEN
TOUCH START

START |

MEF023E

[ NexT |

0

OFF

7t MONITOR NG FAIL

PW/ST SIGNAL

[ RECORD ]

SEF5911

I__eocn ﬁcnnnscmj‘ @ %
| [ ()

@

—

SEF128P

AEC780

m QISCONMZCT & DISCONMEST
A€ A€
[1

[o[CONNECTOR]|
25

[ Ecm

()

AEC761

¥

CHECK OVERALL FUNCTION.
1. Turn ignition switch "ON".
‘ 2. Perform “PW/ST SIGNAL CIR-

mode with CONSULT.

OK

CR

Start engine.
Check “PW/ST SIGNAL” in
“DATA MONITOR" mode with
CONSULT.
Steering is in neutral
position:

OFF
Steering is turned:

ON

CUIT” in "FUNCTION TEST”
L 1.
OR

OR

. Start engine.

. Check voltage between ECM
terminal @8 and ground.
Voltage:

When steering wheel is

turned quickly.
Approximately OV

Except above
Approximately 5V

NG

Bl v

INSPECTION END

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect power steering oil pressure
switch harness connector.

3. Check harness continuity between ter-
minal and engine ground.
Continuity should exist,

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

NG

OK

v

h4

Check the following.
® Harness connectors

€D, @
(@59, for ABS
models)
® Harness for open or
short between power
steering oil pressure
switch and ground
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

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

NG

OK

{Go to next page.}

EC-464

Y

Check the following.
® Harness connsctors

€2, @9
(@s9, for ABS
models)
® Harness for open or
short between ECM and
power steering oil pres-
sure switch
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Qil Pressure Switch (Cont’d)

!

NG

CHECK COMPONENT .| Replace power steering oil

(Power steering oil pressure switch}. pressure switch.

Refer to “COMPONENT INSPECTHON” )

below. (4,
OK

v

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

A4
INSPECTION END

FiE

COMPONENT INSPECTION

. Eﬁ} @w Power steering oil pressure switch o

1. Disconnect power steering oil pressure switch harness con-

@ nector then start engine.
2. Check continuity between terminals (0 and @. A
Conditions Continuity
@ Steering wheel is being turned Yes B4
Steering wheel is not being turned No

SEFHST] If NG, replace power steering oil pressure switch.

Go
=24

@]
k)

EC-465



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Regulator
EC-AIRREG-01

IGNITION SWITCH

ON or START
|
] FUgE
154 |BLOCK " "
g {(J/B) |Pefer to "EL-POWER".
M74 N Doteclable line for DTC
I—‘—‘ —  Non-detectable line for DTC

LT LT

B/L B

B/L
[
FUEL
PUMP
RELAY
é |]
(]
B/P

BIY
F26 B/Y
M34 [—]
rﬁj
By L | IACV-
= AR
B/ “ | REGULATCR
Wy IL2]) 22
$ B
B/P
B/P
] ¢
5 ECM I
FPR (ECCS CONTROL B B
MODULE) i e
F25 = =
E12) F18
H
12 i3 |(v3a 1]2]3]4 56|17 ]8laas [INJ2NESNT I 2NISNBNN] (7 4)
. Iy NnAREEART g [wo1]v2[3]1a] s]e| 7 igfrefen] TS R I EE N "

101[102]103| [1041105|106 38]39
42]43 iy
107]108{109| |110]111{112 (F25)
4afs0 V.S

113]114]115] |116[117|118

AECA476A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Regulator (Cont’d)

DESCRIPTION

The idle air control valve (IACV)-air reguiator provides an air
bypass when the engine is cold for a fast idle during warm-up.
A bimetal, heater and rotary shutter are built into the {ACV-air
regulator. When the bimetal temperature is low, the air bypass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close

m the bypass port. The air passage remains closed until the
o engine stops and the bimeta! temperature drops.
SEF095K
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA
MINAL | oo ITEM GCONDITION (DG voltage)
NO.
[ignition switch “ON”]
For 5 seconds after turning ignition switch 0-1V
HONU
8 B/P Fuel pump relay |Engine is running |
rlgnition switch ”ON”‘
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch “ON”

EC-467

@i
WA
EM
LC
FE

GL

AT

FA

BT

A



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

m FUEL PUMP CIRCUIT m
PINCH FUEL FEED HOSE
WITH FINGERS IS THERE
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE?

OR
DCES THE FUEL PUMP
RELAY MAKE AN
QOPERATING SOUND EVERY 3
SECONDS?

[ nexT || NO ][ YES |

MEF591B

B ACTIVE TEST W
ON

= == MONITOR = = =
CMPS.RPM(REF) Orpm

[

FUEL PUMP RELAY

MEF309F

IACV-air regulator

v L
=g
harness COnﬂECtOFW

SEF305V

E DSEONNECT

‘4 €

{1]2h
i
D &
m L

) AECTE3

IACV-Air Regulator (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK CONTROL FUNCTION.
1. Turn ignition switch “ON".

2. Perform “FUEL PUMP GCIR-

CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

NG

. Turn fuel pump relay “ON" and
“OFF” in “ACTIVE TEST” mode
with CONSULT and check oper-

ating sound.
OR
‘i??. 2. Pinch fuel feed hose with fin-
> gers.

Fuel pressure pulsaticen
should be feit on the fuel feed
hose for 5 seconds after igni-
tion switch is turned “ON*.

OK

E Y

.| Check fuel pump control
| circuit.

Refer to EC-458.

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect |ACV-air regulator harness
connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal (1)
and ground with CONSULT or tester.
Battery voltage should exist for 5
seconds after ignition switch is

NG

turmed “ON”.
l OK
®

(Go to next page.)

EC-468

.| Check the following.
"| ® Harness connectors

€9, @9

® Harness for open or
short between |ACV-air
regulator and fuel pump
relay

If NG, repair harness or

connectors.
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IACV-Air Regulator (Cont’d)

DISGONNECT
A4 € (& .
‘ @l
E‘-?-h CHECK GROUND CIRCUIT. NG Repair open circuit or short
1. Turn ignition switch “QFF”. " to ground or short to power A
2. Check harness continuity between ter- in harmess or connectors. -
minal @ and body ground.
Continuity should exist. e
1 If OK, check harness for short to
B AECT64 ground and short to power.
0K LG
b
CHECK COMPONENT NG | Replace IACV-air regulator,

(IACV-air regulator).
Refer to “COMPONENT INSPECTION”

below.
OK FE
¥
INSPECTICON END '@L
, COMPONENT INSPECTION b
OISCONNECT IACV-FICD .
1S, solenoid valve IACV-air regulator -
b

Disconnect IACV-air regulator harness connector.
e Check IACV-air regulator resistance.
Resistance: =8
- Approximately 70 - 80() [at 25°C (77°F)] -
povr ?imr e Check IACV-air regulator for clogging.

SEFS84N

EL

[yt

EC-469



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

EC-FICD-01
IGNITION SWITGH ]
ON BATTERY
FUSE mmmm : Detectable line for DTC
75A  |BLOCK 7.5n  |Relerto "EL-POWER". m— : Non-dstactable line for DTC
g E {(J/B)
. :
|Lros]) I -
LG/R
| .
LR LG LR
G e LR
& &y 1eh ey &2
CONDITIONER
” ” RELAY
P = - il
| RE T [y Clem
(F34)
GY LR LR LR
[
* Sl
® — g VALVE
||iJ|
B
LR
lE2
T GD
=
B
M1 THERMAL
PROTECTOR
|
F34 I
G/Y A ®
[re] ECM (ECCS L] AC
ACRLY CONT(ROL H: COMPRESSOR
MODULE) > B B
F2s o r
iR Fi2 Fi8
Refer to last page {Foldout page).
l=H
1]2]3]4 5]6(78|(v4as 57 15[zs[zs|—=1as]5s[es 7S] Eus) W19, Eod
g Jio[ni]szltsf1atsliefi7]i8[1afen] ~w 5ls| BR g[oshosfshesfachshasiisy  w

= @+ @>* o
D o i CID o
|

101]+02]103] [104]105]s08 [20]21]22]23] [0
107[108{+08] {110[111}112

113|114 15 [116[117}118

O 24{25(26]27(28] [42]43
29f30[31132133]  TzgTs0

* ! This connector is not shown in "HARNESS LAYQOUT” of EL se&ction.

+a

AEC467A
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Idie adjusting
screw

IACV-AAC

valve

IACV-FICD
solenoid valve

MEF023D

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION

When the air conditioner is on, the IAC valve-FICD solenoid
valve supplies additional air to adjust to the increased load.

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER-
WIRE DATA
M'LNOAL COLOR ITEM CONDITION {DC voltage)
|Engine is rurmning. |
0- 06V
Both A/C switch and blower switch are “ON".
15 GIY Air conditioner relay -
|Engine is running. | BATTERY VOLTAGE
(11 - 14v)

A/C switch is “OFF".

21 LW Air conditioner switch

[Engine is running.|

Both air conditioner switch and blower switch
are “ON” (Compressor operates).

Approximately OV

|Engine is running. |

L Air conditioner switch is “OFF".

BATTERY VOLTAGE
(11 - 14V)

EC-471
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

& )
(I
\\\\\\\\nlllllprgﬂl% \E@ »d

7

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

lOK
®

(Go to next page.)

EC-472

§\ 3
£ i W :
%—*—4,/42(@)2 ’ — p— CHECK OVERALL FUNCTION. OK | INSPECTION END
o B 1. Start engine and warm it up to normal "
7 o0 e - operating temperature.
2. Check idle speed.
MEF834E M/T: 80050 rpm
'E imiake A/T: 800+50 rpm (in “N” position)
manifold If NG, adjust idle speed.
3. Turn air conditioner switch and blower
fan switch “ON”.
4. Recheck idle speed.
M/T: 850 rpm or more
A/T: 850 rpm or more {in “N” posi-
tion)
NG
IACV-FICD solenoid vy
valve harness connectors. aEcrar| | Check if air conditioner compressor func- | NG | Refer to “TROUBLE DIAG-
tions normally. "1 NOSES” in HA section.
5] oK
W JISCAONNICT @ ™ N
A4 €& 3= B\ !
a7 CHECK POWER SUPPLY. NG | Chack the following.
1. Stop engine. | ® Harness conneciors
2. Disconnect IACV-FICD solenoid valve @®,
D harness connector. ® Harness connectors
3. Start engine, then tum air conditioner @49,
switch and blower fan “ON". ® Hamess for open or
= 4. Check voltage between terminal @ short between IACV-
ABCT765 and ground with CONSULT or tester. FICD solencid valve har-
Voltage: Battery voltage ness connector and air
LS N conditioner relay
Eé} oK If NG, repair harness or
(ﬁﬁ) connectors.
t v
> . CHECK GROUND CIRCUIT. NG | Repair open circuit or short
l 1. Turn ignition switch “OFF". "] to ground or short to power
. 2. Check harness continuity between ter- in harness or connectors.
B minal @ and body ground.
AEC766 Continuity should exist.
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IACV-FICD Solenoid Valve (Cont’d)

! :

CHECK COMPONENT NG | Replace IACV-FICD sole-
(IACV-FICD solenoid valve). "1 noid valve.
Refer to “COMPONENT INSPECTION” LG
below. Rl
OK
v Bl

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

h J
INSPECTION END

FE
Gl
AT
o e _ COMPONENT INSPECTION
1.5, G@ @@ |IACV-FICD solenoid vaive -
RS, \ Disconnect IAGV-FICD solenoid valve harness connector. ‘”
¢ Check for clicking sound when applying 12V direct current
SE) to terminals. m
[
SEF721Q
e Check plunger for seizing or sticking. o
Washer e Check for broken spring.
| > )
W ﬁ _ RS
Z Spring BT
Plunger
SEF0S7K]
A
EL

EC-473
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MIL & Data Link Connectors

IGNITION SWITCH 1 EC-MIL/DL-01
ON or START BATTERY
T
' ®
i FUSE o FUSE  [Reter to EL-POWER"
104 7.5A E%S)CK g (J/B)
L L 15K
By B (el ]
¥ G e
I . - Detectable line for DTG
— . NON-delectable line for DTC
Y
[z
[21] COMBINATION
METER
é {MALFUNGCT!ON G
INDICATOR LAMP) I_l_I
(ME9) 7
() DATA LINK
CONNECTOR
34 FOR CONSULT
L1—| (M4)
OR/L P
LT 1
DATA LINK
G/8  GYIL B CONNECTOR
FOR GST
0] 2] |5
L/B B B
OR/L G/B  GYIL I I I
©- Bt 16 :
CR/L = G/B  GYL i
L7103
F27
LB B
|— ®
|
OR/L G/B  GYL GMW
e Enlca e r'7 ®
LED- ECM
R BCIRX SCITX BCICL  KLINE Eaes I —| I_‘_I
CONTROL 1
MODULE) B B B B B
E25) =+ L + L L
Fi8 @49 a3)
Refer o last page (Foldout page).
F25
14131211109351 121415161715 |(M2B) 1[2]3]+ s [6 [7 18|52
AROBREBHL GY slehilizhafiahshs g hol11]12[1a]14]15]te 178 fig]20] w

|

i

[ A |
1MIIIEM% iK[erferd Il sKferl7K] (7D !
|

I

M| GY Ak foriod kb laikfskhisk] "BR

AEC478A
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR

Fuel pressure at idling
kPa (kg/cm?, psi)

Vacuum hose is connected

Approximately
235 (2.4, 34)

Vacuum hose is disconnected

Approximately
294 (3.0, 43)

Inspection and Adjustment

—— — EGR TEMPERATURE SENSOR
No-load*2 . EGR temperature Voltage Resistance
(in g position] 800+50 (Iﬂ N posmon) °C (DF) (V) (Mﬂ.)
Air conditioner: ON 0 (32) 4.81 7.9-9.7
in “N" position) 850 or more
(in *N" p 50 (122) 282 0.57 - 0.70
Ignition timing 15°+2° BTDC 100 (212) 0.8 0.08 - 0.10
Thrtl)!tle position sensor idle 0.85 - 0.65
position \'
*1: Feedback controlled and needs no adjustments
*2: Under the following conditions: FUEL PUMP
® Ajr conditioner switch: OFF . o o
® Electric load: OFF {Lights, heater fan & rear window Resistance [at 25°C (77°F)] Q 02-5.0
defogger)
IACV-AAC VALVE
IGNITION COIL
Resistance [at 25°C {77°F)] £} Approximately 10.0
Primary voltage A Battery voltage (11 - 14)
anazy resuftance 05-1.0
[at 25°C (77°F}] Io] INJECTOR
Secondary resistance A imately 25
[at 25°C (77°F)] kQ pRroximately Resistance [at 25°C (77°F)] O 10 - 14
MASS AIR FLOW SENSOR RESISTOR
Supply voltage v Baltery voltage (11 - 14) Resistance [at 25°C (77°F)] k& Approximately 2.2
Qutput voltage v 1.3-1.77
Mass air flow 25 - 5.0 at idle”
(Using CONSULT or GST) 71 10.6 at 2500 rom* THROTTLE POSITION SENSOR
g-m/sec ’ ' ' P
Resistance

* Engine is warmed up to normal operating temperature and idling

under no-load.

Throttle valve conditions

[at 25°C (77°F))

Completely closed

Approximately 0.6 kil

Partially open 0.6 - 4.0 ki
ENGINE COOLANT TEMPERATURE Completely open Approximataly 4.0 k{2
SENSOR
Temperature °C (°F) Resistance k(1
20 (68) 21-2.9 FRONT HEATED OXYGEN SENSOR
50 (122) 0.68 - 1.00 HEATER
90 {194} 0.236 - 0.260 Resistance [at 25°C (77°F)] 14 23-43

EC-475
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR
Calculated load value % HEATER
(Using CONSULT or GST) Resistance {at 25°C (77°F)] 23-43
At idle 20.0 - 355
At 2,500 rpm 17.0 - 30.0
CRANKSHAFT POSITION SENSOR (OBD)
Resistance [at 25°C (77°F)] {1 166 - 204
INTAKE AIR TEMPERATURE SENSOR
Temperature °C (°F) Resistance k)
20 (68) 2.1-29 TANK FUEL TEMPERATURE SENSOR
80 (176) 0.27-0.38 Temperalure °C (°F) Resistance k{}
20 (68) 23-27
. 50 (122) 0.79-0.580
EVAP CANISTER PURGE VOLUME
CONTROL VALVE
Resistance [at 20°C (68°F)] 0N 35-43

DROPPING RESISTOR FOR FPCM

Resistance [at 25°C (77°F)] 0 Approximately (.8
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