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When you read wiring diagrams:

INCIDENT”.

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

¢ Read EL section, “POWER SUPPLY ROQUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART IN
TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNQSIS FOR AN ELECTRICAL
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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

— DTC*5
(CONSUL'IIEBSTtien terms) | ECM*1 CONSULT He:)zrge: “© (CONSUL'IIEesn;rseen terms} | ECM*1 CONSULT He;::: *
GST2 ' asT™2
Unable to acoass EoM — _ ) IGN SIGNAL-PRIMARY | P1320 | 0201 EC-355
*COOLAN T SEN/CIRC P0O125 0908 EC-155 INT/V TIMING CONT P1110 0805 EC-345
ABSL PRES SEN/CIRC PO105 0803 EC-121 KNOCK SEN/CIRCUIT P0325 0304 EC-251
AIR TEMP SEN/CIRC PO110 0401 EC-130 MAF SEN/CIRCUIT*3 PG100 0102 EC-112
CAM POS SEN/CIR P0340 0101 EC-261 MAP/BAR SW SOL/CIR P1105 1302 EC-386
CLOSED LOOP P1148 0307 EC-353 MULTI CYL MISFIRE PosoD | o701 EC-246
CLOSED TP SW/CIRC PO510 0203 EC-328 NO SELF DIAGNOSTIC PO00O 0505 —
COOLANTTSENGIRC | Pot15 | 0103 EC136 FAILURE INDICATED
CPS/CIRC (OBD) COG | P1336 | 0905 EC-362 N T D AGNOSTIC | NoDTC| Flashing's | EC-54
CPS/CIRCUIT {OBD) Po335 | 0802 EC-256 OVER HEAT . 0208 EC-468
CYL 1 MISFIRE Po301 0608 EC-246 PN-POS SW/CIRC P1706 1003 EC-453
CYL 2 MISFIRE Po302 0607 EC-246 PURG CONTA' & SV P1493 | 0312 EC-444
CYL 3 MISFIRE PO303 | 0608 EC-245 PURG CONTV SV Pidg2 | o807 EC-438
CYL 4 MISFIRE Po304 0605 EC-248 PURG VOLUME CONTV | P1444 | 0214 EC-399
ECM POBOS | 0301 EC-334 PURG VOLUME CONTV | P0443 | 1008 EC-299
EGR SYSTEM P0400 0302 EC-269 REAR 02 SENSOR P0138 | 0510 EC-208
EGR SYSTEM P1402 0514 EG-379 REAR 02 SENSOR rotar | ost £0-201
EGR TEMP SEN'GIRC F1401 0305 EC-372 REAR 02 SENSOR po1ao | os12 EC-202
EGRC SOLENOIDNV P1400 1005 EC-367 HEAR 02 SENSOR po13s | o707 EC-215
EGRC-BPT VALVE PO402 | 0306 EC-278 RR 02 SEN HEATER Po141 | 0302 EC-227
EVAP PURG FLOWMON | P1447 ot EC-412 THRTL POS SEN/CIRC*3 | P0120 | 0403 EC-141
EVAP SMALL LEAK P1440 | 0213 EC-386 TORCONV CLTGH SN | P177s | osoa £C.a58
EVAP SMALL LEAK PO44D | 0705 EC-287 TOR CONV CLTCH SN | P1776 | 0513 EC-463
EVAPO SYS PRES SEN | Podso | 0704 EC-310 TW CATALYST SYSTEM | Poazo | o702 Ec-283
FRONT O2 SENSOR PO130 | 0303 EC-161 VG GUT/V BYPASSIV P1491 | 0311 EC-432
FR O2 SEN HEATER Po135 |  o0g01 EC-197 VOV BYPASSIV p1ago | o801 EC-497
FRONT 02 SENSOR PO138 | 0409 EC-182 VEH SPEED SEN/CIRC | Po500 | 0104 EC-316
FRONT 02 SENSOR Po182 | o410 EC175 VENT CONTROL VALVE | P144g | 0215 EC-407
FRONT O2 SENSOR PO131 041t EC-168 VENT CONTROL VALVE | P1448 0309 EC-421
FRONT 02 SENSOR Po134 |  oat2 EC-190 VENT CONTROL VALVE | Podss | o003 EC-305
PUEL SYS DIAG-LEAN PoI7! ons e *1: In Diagnostic Test Mode Il (Seli-diagnostic results).
FUEL SYS DIAG-RICH Po172 0114 EC-237 These numbers are controlled by NISSAN.
FUEL TEMP SEN/CIRC PO180 0402 EC-242 *2. These numbers are prescribed by SAE J2012,
IACV/AAC VLV/CIRG PO505 0205 EC-a21 *3: When the fail-safe operation occurs, the MIL illumi-
nates.

*4;
*5:

EC-2

While engine is running.
1st trip DTC No. is the same as DTC No.



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

P NO. INDEX FOR DTC

DTC*s DTC*S
CONSULT tems Reference CONSULT Items Reference @ﬂ
- CONSULT screen terms age * CONSULT screen terms page
GET2 ECM*1 | ) pag aST ECM*1 | ( )]
— —_ Unable to access ECM EC-88 P0443 1008 |PURG VOLUME CONT/V EC-299
Flash- | NO SELF DIAGNOSTIC P0446 0903 [ VENT CONTROL VALVE EC-305 Ma@\
No DTC o4 | EAILURE INDICAT EC-54
ing"4 ILURE INDICATED P0450 0704 | EVAPO SYS PRES SEN EC-310
NO SELF DIAGNOSTIC PO500 0104 |VEH SPEED SEN/CIRC EC-316
P0000 0505 | EAILURE INDICATED EM
POS05 0205 | IACV/AAC VLV/CIRC EC-321
P0O100 0102 | MAF SEN/CIRCUIT*3 EC-112
PO510 0203 |CLOSED TP SW/CIRC EC-328
P0105 0803 |ABSL PRES SEN/CIRC EC-121
POG0S 0301 [ECM EC-334 ﬁ.—:@
PO110 0401 | AIR TEMP SEN/CIRC EC-130
P1105 1302 | MAP/BAR SW SOL/CIR EC-336
PO115 0103 | COOLANT T SEN/CIRC EC-136
P{110 0805 |INT/V TIMING CONT EC-345
PO120 0403 | THRTL POS SEN/CIRC*3 EC-141
P1148 0307 |CLOSED LOOP EC-353
PO125 0908 |*COOLAN T SEN/CIRC EC-155
P1320 0201 |IGN SIGNAL-PRIMARY EC-355
P0O130 0303 |[FRONT 02 SENSOR EC-161
P1336 0805 | CPS/CIRC {OBD) COG EC-362
PO131 0411 |FRONT 02 SENSOR EC-168 FE
P1400 1005 | EGRC SOLENQIDNV EC-367
PO132 0410 ]FRONT 02 SENSOR EC-175
P14 0305 |EGR TEMP SEN/CIRC EC-372
P0133 0409 | FRONT 02 SENSOR EC-182
P1402 0514 |EGR SYSTEM EC-379
PO134 0412 | FRONT 02 SENSOR EC-180 @ﬂ_-.
P1440 0213 | EVAP SMALL LEAK EC-386
PO135 0901 |FR O2 SEN HEATER EC-197
P1444 0214 | PURG VOLUME CONT/YV EC-399
P0O137 0511 REAR 02 SENSOR EC-201 o
. P1446 0215 | VENT CONTROL VALVE EC-407 MT
P0138 0510 | REAR O2 SENSOR EC-208
P1447 0111 | EVAP PURG FLOW/MON EC-412
P0O139 0707 | REAR 02 SENSOR EC-215
P1448 0308 { VENT CONTROL VALVE EC-421
PO140 0512 | AEAR 02 SENSOR EG-222 AT
P1490 0801 | VC/V BYPASS/V EC-427
PO141 0902 |RR 02 SEN HEATER EC-227
P1491 0311 VC CUTNV BYPASS/Y EC-432
FO171 0115 | FUEL SYS DIAG-LEAN EC-231
P14g92 0807 | PURG CONT/N S/V EC-438
PO172 0114 | FUEL SYS DIAG-RICH EC-237 ‘ FA
P1493 0312 | PURG CONT/V & SV EC-444
PG180 0402 {FUEL TEMP SEN/CIRC EC-242
P1706 1003 | P-N POS SW/CIRC EC-453
PO300 0701 MULTI CYL MISFIRE EC-246
P1775 0904 | TOR CONV CLTCH S/V EC-458
PO301 0608 | CYL 1 MISFIRE EC-246
P1776 . | 0513 | TOR CONV CLTCH S/V EC-463
PO302 0607 |CYL 2 MISFIRE EC-246
— 0208 | OVERHEAT EC-468
P0303 0608 |[CYL 3 MISFIRE EC-246 BE
P0O304 0605 | CYL 4 MISFIRE EC-246 *1: In Diagnostic Test Mode [l (Self-diagnostic results).
These numbers are controlled by NISSAN.
PO325 0304 | KNOSK SEN/CIRCUIT EC-251 *2: These numbers are prescribed by SAE J2012.
PO335 0802 | CPS/CIRCUIT (OBD) EC-256 *3: When the fail-safe operation occurs, the MIL illurni- 8T
P340 0101 | CAM POS SEN/CIR EC-261 nates.
*4: While engine is running.
P040 - ! 3 .
0 0802 | EGR SYSTEM EC-269 *5: 1st trip DTC No. is the same as DTC No. BS
PO402 0306 |EGRC-BPT VALVE EC-278
PO420 0702 | TW CATALYST SYSTEM EC-283
PO440 0705 | EVAP SMALL LEAK EC-287
BT
HA
EL
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PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number

(Kent-Moore No.) Description

Tool name

KV103117100 Loosening or tightening front heated oxygen
(J36471-A) sensor with 22 mm (0.87 in) hexagon nut

Heated oxygen sensor
wrench

NT379
KV10114400 a Loosening or tightening rear heated oxygen
(J-38365) “" ; Sensor
Heated oxygen sensor
wrench

NT636 a: 22 mm (0.87 in)

Commercial Service Tools
Tool name Description
Fuel filer cap adapter Checking fuel tank vacuum relief valve open-
g ing pressure

NT653
Leak detector Locating the EVAP leak.
{J41416)

NT703
EVAP service port adapter Applying positive pressure through EVAP ser-
(J41413-0BD) vice port.

NT704
Hose clipper Clamping the EVAP purge hose between the
(=) fuel tank and EVAP canister applied to DTC

P1440 [EVAP control system (Small leak —
Positive pressure}].
Approx. 20 mm {0.79 in)
NT720

EC-4



PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)
“AIR BAG”

The Supplemental Restraint System “AlIR BAG”, used along with a seat belt, heips to reduce the risk or @
severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint Sys-
tem consists of air bag modules {located in the center of the steering wheel and in the instrument panel
on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.

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

WARNING:

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

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

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

Precautions for On Board Diagnostic (OBD)
System of Engine

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

CAUTION:

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

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

Certain systems and components, mainly those related to OBD, may use a new style slide-
locking type harness connector.

For description and how to disconnect, refer to EL section, “Description”, “HARNESS CON-
NECTOR”.

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

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 systemn or fuel injection
system, etc.

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

BATTERY

® Always use a 12 volt battery as
power source.

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

ECCS PARTS HANDLING

@ Handle mass air flow sensor carefully to
avoid damage.

® Do not disassemble mass air flow sensor.

® Do not clean mass air flow sensor with
any type of detergent.

¢ Do not disassemble IAC valve-AAC valve.

® Even a slight leak in the air intake system
can cause sefious probiems.

® Do not shock or jar the camshaft
position sensor.

168

Engine Fuel & Emission Control System

ECM

Do not disassemble ECM {ECCS controil
modute).

Do not turn on-board diagnostic test mode
selector farcibly.

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

slightly when the terminal is disconnected.

Howaever, this is not an indication of a
problerm.

Do not replace parts because of a slight
variation.

‘s

WHEN STARTING

Do not depress accelerator pedal
when starting.

Immediately after starting, do not rev
up engine unnecessarily.

Do not rev up engine just prior to
shutdown.

EC-6

WIRELESS EQUIPMENT

@ When installing C.B. ham radio or a
mobile phone, be sure 1o cbserve
the following as it may adversely
affect electronic control systems
depending on its installation location.

1) Keep the antenna as far as possible
away from the electronic controd
units.

2) - Keep the antenna feeder line mare
the 20 cm (B in) away from the
hamess of electronic contrals.

Do not let them run parallel for a
long distance.

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

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

el ==z

bodloguooo ﬁi

FUEL PUMP
¢ Do not operate fuel pump when there is

ne fuel in lines.

® Tighten fuel hose clamps to the specified

torque.

ECM HARNESS HANDLING

@ Secwrely connect ECM harness
connectors.
A poor connection can cause an

extremety high (surge) voltage to develog

in coit and condenser, thus resulting in
damage to ICs.

@ Keep ECM harness at least 10 cm {4 in)
away from adjacent hamesses, to prevent
an ECM system malfunction due to
receiving external noise, degraded
operation of IGs, etc. -

® Keep ECM parts and harmesses dry.

® Before removing parts, turn off igrition

switch and then disconnect batiery
ground cable.

AECB02



PRECAUTIONS AND PREPARATION

SEF289H

Locsened

Tightened

SEF3080Q)

SEF291H

T e
Perform ECM in-
put/cutput signal)
inspection befors
replacement.

MEF040D:

N
SERVICE
— ENGINE —
, SOON |

' SEF217U

Precautions

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

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

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

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

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

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

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

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

EC-7
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PRECAUTIONS AND PREPARATION

Battery R i
voltage PN
o

Circuit tester Ah_

SEF348N

Precautions (Cont’d)

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

EC-8



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

t Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

EGR temperature sensor Throttte position sensor
) |ACV-AAC valve with |ACV-FICD solenoid valve
EVAP canister purge control solenoid valve Absolute pressure sensor
One-way valve EGRC-solenoid valve
MAP/BARD switch solenocid valve EGRC-BPT valve
EVAP canister purge
volume control valve Fuel filter
Power steering
oil pressure switch EVAP canister purge
controf valve
EVAP service port
¥ T\ g
N |

.

_/

Intake valve timing Intake air
control sotenoid valve temperature sensor
Engine coolant temperature senso Mass air flow sensor
Fuel injectors Ignition coil, power transistor,
: ' camshaft position sansor built into distributor
Front heated oxygen sensor EGR valve

¥nock ssnsor Crankshatt position sensor {OBD)

SEF841U

EC-11
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

(Cont’d)

SEF207T
174
EC-12



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location
(Cont’d)

Front drive shaft
¥ (Right side)

Rear heated
oxygen sensor

SEF208T

A

EM

LC

FE

cL

MT

Left side view . ECM
Rear seat Fuel pump
access harness connector

ECM harness

conhactor \

View A

Diagnhostic test ECM
\mode selector /

/
ECCS relay

j
\ Fuel pump

SEF451T

AT

FA

BR
Sr
RS
BY

HA

EC-13
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EVAP canister purge
volume control vaive

One-way valve
{Colored side should
face the vacuum.)

Vacuum gallery B

<D 25
A
Fuel pressure regulatt\ ! \ e
N
=92
o 'if‘
</ )
W

»

7 ,.

® ®

EVAP canister purge
control valve

(& MAP/BARO switch solenoid
valve to EVAP canister purge valve to Vacuum gallery B
control solenoid valve One-way valve to Vacuum gal-
Absolute pressure sensor to lery B
MAP/BARO switch solenoid () One-way valve to EVAP canister
vaive purge control solenoid valve

(@ EVAP canister purge control @ MAP/BARO switch solenoid
solenoid valve to Vacuum gal- valve to Vacuum gallery A
lery A EGRC-solencid valve to EGRC-

BPT valve

(1) EVAP canister purge control

,__,._-— MAP/BARO

switch

., .
\@solenmd

EVAP canister purga
control solenoid valve

Absclute pressure sensot

EGRC-BPT

EGRC-solanoid
valve

SEFB43U

EGRC-solenoid valve to Vacuum
gallery A

Fuel pressure regulator to Intake
manifold coltector

) EGR valve to EGRC-BFT valve

@ EGRC-solenoid valve to Vacuum
gallery B

Refer to “System Diagram” in ENGINE AND EMISSION CONTROL OVERALL SYSTEM for vacuum

control system.

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

hoses.

EC-14



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

@l
Camshatft position sensor > Fuel injection & mixture ratio > i
control Injectors
. A
Mass air fiow sensor >
Distributor ignition system »! Power transistor
Engi EW
ngine coolant temperature sensor »
. »| IACV-AAC valve and
Idie air control system IACV-FICD solenoid valve LG
Front heated oxygen sensar >
Ignition switch — »| Intake valve timing control sole-
Valve timing control noid valve
Throttle position sensor > FE
Fuel pump control »l Fuel pump relay
Park/neutral position (PNP) > @ﬂ:
Front heated oxygen sensor » Malfunction indicator lamp
X — monitor & on board diagnostic ™ (On the inst 1 |
Air conditioner switch » system (On the instrumen panel) IM]T
Knock sensor
> ECM EGR control »! EGRC-solenoid vaive AT
"1
A
® EGR temperature sensor A
® Intake air temperature sensor Heated oxygen sensor heater * Heated oxygen sensor heater
® Crankshaft position sensor (OBD) > control
® EVAP control system pressure
sensor =
® EVAP canister purge volume
EVAP canister purge flow con- conirol valve
Battery voltage » trol @ EVAP canister purge control BR
solenoid valve
Power steering ol pressure switch > ST
Cooling fan control ™ Cooling fan relay
Vehicle speed sensor > RS
Air conditioning cut control »! Air conditioner relay
Tank fuel temperature sensor >
> BT
Absolut Torque converter clutch lock-up »{ Torque converter cluich sole-
SOIULE pressure sensor > cancellation control noid vaive [HA
2
Rear heated oxygen sensor > ® EVAP canister vent control EL
valve
.| ® Vacuum cut valve bypass
*3 ” valve
® P/BARO switch solenoid
Closed throttle position switch » \I:Aa?\le/B =
“1: These sensors are not used to control the engine system. They are used only for the on board diagnosis.
*2: Under normal conditions, this sensor is. not for engine control operation,
*3: This switch will operate in place of the throttle position sensor to control EVAP parts if the sensor malfunctions.
177
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

178

INPUT/OUTPUT SIGNAL LINE

Camshaft position senscr

Multiport Fuel Injection (MFI) System

Engine speed and piston position

Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature sensor

Engine coolant temperature

Y

Density of oxygen in exhaust gas

Front heated oxygen sensor

h 4

Throttle position sensor Throtdle position

Gear position

Throtlle valve idle position

b J

Park/neutral position (PNP) switch

Vehicle speed sensor Vehicle speed

Y

Ignition switch Start signal

ECM

h 4

Injector

Y

Air conditicner switch

Air conditioner operation

Knock sensor

Engine knocking condition

h 4

Electrical load

Electrical load signai

Y

Battery Battery voltage

h 4

Power steering oil pressure switch

Power steering cperaticn

Y

Rear heated oxygen sensor*

Density of oxygen in exhaust gas

Y

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

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

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

<Fuel increase>

e During warm-up

When starting the engine

During acceleration

Hot-engine operation

When selector lever is changed from “N” to
“D” (A/T models only)

e High-load, high-speed operation

<Fuel decrease>

e During deceleration '

e During high engine speed operation

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL /@
Feedback signal Injection pulse

Fronf

heated
oxygen
Sensor

Injector

*
Combustioel injection
SEFB51V

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

The mixture ratio feedback system provides the best air-fual
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-161. 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.

Deceleration and acceleration

¢ High-load, high-speed operation

e Malfunction of front heated oxygen sensor or its circuit

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

e High engine coolant temperature

e During warm-up

o 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. Fuel trim includes
short term fuel trim and long term fuel trim.

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

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

MA
EM
LG
FE
GL

[T

ST

BT
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Injection puise
[~ |
M

Neo. 1 cylinder

No. 2 cylinder

A

No. 3 cylinder

F—1 angine cycle —]

Sequential multiport fuel injection system

No. 4 cylinder

MEF522D

No. 1 cy}inder-l-I n I
No. 2 cylinder S} 11 L
No. 3 cylinder n—n ... n.

No. 4 cylinder Il I Nn

L-—- 1 engine cycle ——l

Simultaneous multiport fuel injection system

MEF523D

INPUT/OUTPUT SIGNAL LINE

Carmnshaft position sensor

Engine speed and piston position

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
engine is running.

Simultaneous multiport fuel injection system

Fuel is injected simultaneously into all 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.

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

FUEL SHUT-OFF

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

Distributor Ignition (DI) System

Y

Mass air flow sensor

Amount of intake air

Engine cooclant temperature sensor

Engine coolant temperature

h 4

Throttle position sensor

Throttle position

Vehicle speed sensor

Throttle vaive idle position
Vehicle speed

. Power tran-

> ECM

Start signal

7| sistor

Y

Ignition switch

Knock sensor

Engine knocking

h 4

Park/neutral position {PNP) switch

Gear position

A 4

Battery voltage

Battery

180
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Distributor Ignition (DI) System (Cont’d)

;rnEsec) SYSTEM DESCRIPTION

175 The ignition timing is controlled by the ECM to maintain the best
£ 450 A air-fuel ratio for every running condition of the engine. @l
g The ignition timing data is stored in the ECM. This data forms
3125 the map shown.
2 100 The ECM receives information such as the injection pulse width [MA
8" and camshaft position sensor signal. Computing this
8075 information, ignition signals are transmitted to the power tran-
= sistor. EM

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

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

e At starting

e During warm-up

e Atidle

e At low battery voltage oE

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- GL
tions. The retard system does not operate under normal driving
conditions. 0T
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. AT
Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE FA
Air conditioner switch Air conditioner “ON" signal .
Throttie position sensor Throttle valve opening angle s
. BR
Camshaft position sensor Engine speed >
. Air
Engine coolant temperature sensor Engine coolant temperature » ECM » conditioner ST
relay
Ignition switch Start signal » RS
Vehicle speed sensor Vehicle speed >
BT
Power steering oil pressure switch Power steering operation »
HA
SYSTEM DESCRIPTION e When the engine coolant temperature
This system improves engine operation when the becomes excessively high. . . EL
air conditioner is used. e When operating power steering during iow
Under the following conditions, the air conditioner engine speed or low vehicle speed. ;
is turned off. e When engine speed is excessively low. DX
® When the accelerator pedal is fully
depressed.

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

EC-19 181



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

Park/neutral position (PNP) switch

Neutral position

Throttle position sensor

Throttle position

Engine coolant temperature sensor

Engine coolant temperature

Y

Camshaift position sensdr

Engine speed

[

182

If the engine speed is above 4,000 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

ECM

off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 2,000 rpm,
then fuel cut is cancelled.

NOTE:

This function is different from deceleration control listed

h

Injectors

under “Muitiport Fuel Injection (MFI) System’, EC-16.

EC-20




EVAPORATIVE EMISSION SYSTEM

Description

intake manifold

Throttle body

Purge line

Vacuum cut valve bypass valve

Vacuum cut valve N [ﬂ

l

A

Y
“— EVAP canister purge
volume control valve

solencid valve

EVAP canister
J’ purge control
EVAP canister

Refueling controi

purge control valve

—

valve and refueling
EVAP vapor cut valve

valve

Fuel tank

Sealing gas cap with
pressure relief valve
and vacuum relief

Water separator
Qﬂelief of
vacuum .
&g Air
|| EVAP * . Fuel vapor
B canister

EVAP canister

vent control valve SEFa44U

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 controlled 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 EVAP canister as follows;
1. Pinch the fresh air hose.
2. Blow air into port ® and check that air flows freely through

port ®.

EC-21
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cL
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BR
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EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

5 TIGHTENING TORQUE
(56?5;1-21. ' Tighten EVAP canister as shown in the figure.
46.9- 104) Make sure new O-ring is installed properly between EVAP
o0 O-1ing €34 canister and EVAP vent control valve.

{0.86 - 1.10,
74.6 - 96.5)

¢ Nem (kg-m, in-lb) AECTT8A

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

1. Wipe clean vaive housing.
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:
-6.0 to -3.5 kPa (~0.061 to -0.036 kg/cm?, -0.87
to -0.51 psi)
SEF427N| 3. If out of specification, replace fuel filler cap as an assembly.
CAUTION:
Vacuum/Pressure gauge Use only a genuine NISSAN fuel filler cap as a replacement.

) Vacuurm/ If an incorrect fuel filler cap is used, the MIL may come on.
Fuel filler Pressure

Fuei tank side

SEF9435

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL VALVE

Refer to EC-444.

VACUUM CUT VALVE AND VACUUM CUT VALVE
BYPASS VALVE

Refer o EC-432.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-399.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-444.

TANK FUEL TEMPERATURE SENSOR
Refer to EC-242.

184 EC-22



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

EVAP SERVICE PORT _
Positive pressure is delivered to the EVAP system through the

@ evaporator service port. If fuel vapor leakage in the EVAP sys- @)
— tem occurs, use a leak detector to locate the leak.

Adapter for service port

q
(% WA,
EVAP ‘
setvice A
Por ‘ Bl
Pressure pump SEF452U
- P ST GOw B How to detect fuel vapor leakage _ Lo
APPLY PRESSURE TO EVAP CAUTION:
gégﬁEt’lsﬁvF{gMH A%%H\QSEA . ¢ Never use compressed air or a high pressure pump. H
WITH PRESSURE GAUGE AT * Do not start engine.
NEXT SCREEN. ¢ Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pres-
AR OR HIGH PRLSSURE sure in EVAP system. FE
PUMP! NOTE:
$8ugSTs1§gQ$T ENGINE- Impropell' inkstallation of adapter to the service port may el
cause a leak.
[oaceL || START LEF%SU 1. Attach the adapter securely to the EVAP SERVICE
Leak detector 2. Also attach the pressure pump and hose.
3.  Turn ignition switch “ON".
4. Select the “EVAP SYSTEM CLOSE” of “WORK s
SUPPORT MODE" with CONSULT.
5. Touch “START”. Abar graph {Pressure indicating dis-
play) will appear on the screen. EA,
6. Apply positive pressure to the EVAP system until the
pressure indicator reaches the middie of the bar
graph. _ RA
7.  Remove adapter and hose with pressure pump.
8. Locate the leak using a leak detector. Refer to

“Evaporative Emission Line Drawing”, on next page. BR

OR

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

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

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

4.  Remove adapter and hose with pressure pump.

5. Locate the leak using a leak detector. Refer to
“Evaporative Emission Line Drawing”, on next page. g

102

Vacuum cut valve
SEF265Y
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister purge volume control vaive

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

hoses.
SEFB45U

186
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EVAPORATIVE EMISSION SYSTEM
Evaporative Emission Line Drawing (Cont’d)

@l
Refer to JM A
pravious
page
EM
LG

BE
GL
[T
AT
FA
EVAP vapor purge line B
BR
EVAP canister vent control valve
\ / © EVAP canister
__Vacuum_cut valve RS
—\ o
N -
Ot BT
HA
R
1 )\ Eﬂ_—;
A iy
-~ N
/ EVAP control system bypass valve Water separator DX
pressure sansor
B
SEF846U
187
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)
SYSTEM DESCRIPTION

Refueling EVAP vapor line

EVAP purge line
\ -

v Signal line

i% T

cut valve

+———
To EVAP canister
purge volume
contrel valve

/ Recirculation line
——One-way fuel valve
Fuel 1ank

Refueling control valve

EVAP
canister

To water separator Refueling EVAP vapor cut valve

SEF206V

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

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

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

WARNING:

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

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

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

CAUTION:

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

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

Release fuel pressure from fuel line. Refer to “Fuel Pressure Release”, EC-32.
Disconnect battery ground cable.

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

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

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

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

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

......pp‘p.
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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. €l

INSPECTION START
MA
L4

CHECK COMPONENT NG_ Replace EVAP canister.

(EVAP canister). EM

Check EVAP canister for water.

Weigh the EVAP canister with vent control e
L

valve attached.

If the weight is:

More than 1.8 kg (4 Ib) » NG

Less than 1.8 kg (4 Ib) —» OK

Iif OK, check that water drains fromi the
canister.

Water should not drain from the EVAP FE
canister.
oK
4 Gl
CHECK COMPONENT NG_ Replace refueling EVAP
(Refueling EVAP vapor cut valve). "1 vapor cut valve with fuel
Check refueling EVAP vapor cut valve for tank. T
open.
Refer to “COMPONENT INSPECTION”,
EC-29. AT
CK
CHECK COMPONENT NG_‘ Replace refueling control FA
(Refueling control vaive). 1 valve with fuel tank.
Check refueling control valve diaphragm
g phrag

for damage. Blow air into hose end @
and check that there is no air flow. Refer
to “COMPONENT INSPECTION”, EC-29, ER

OK

4
INSPECTION END 8T

RS

BT

HA

EL

DX

EC-27 189



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

SYMPTOM: Cannot refuel/Fuel odor from the fuel filler
opehing is strong while refueling.

INSPECTION START

Y
CHECK COMPONENT NG_ 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-396.
2. Weigh the EVAP canister with vent con-
trol valve attached.
If the weight is:
More than 1.8 kg (4 Ib) — NG
Less than 1.8 kg (4 Ib) — OK
If OK, check that water drains from the
canister.
Water should not drain from the
EVAP canister.

OK

v
CHECK COMPONENT - NG ' Repair or replace hoses

{Vent hoses and vent {ubes). and tubes.
Check hoses and tubes between EVAP
canister and refueling control valve for

clogging, kink, locseness and improper
connection.

OK

A

CHECK COMPONENT NG [ Raplace filler neck tubs.
{Filler neck tube).

Check signal line and recirculation line for

clogging, dents and cracks.

OK

¥
CHECK COMPONENT NG Replace refueling contro!
(Refusling control valve). valve with fuei tank.
Refer to “COMPONENT INSPECTION”
on next page.

h 4

oK

Y
CHECK COMPONENT NG Replace fuel tank with
(Refueling EVAP vapor cut valve). refueling EVAP vapor cut
Refer to “COMPONENT INSPECTION” valve.

on next page.

h 4

OK

h 4
CHECK COMPONENT NGL Replace fuel filler tube or

{Fuel filler tube). replace one-way fuel valve

1. Check filler neck tube and hose con- with fuel tank.
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.

OK

4
INSPECTICN END

190
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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. : MA
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. ET
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. And check there is no leakage.
If NG, replace refueling control valve with fuel tank. LG

@) (Signal line) |
N 3

(B) (Refusling EVAP vaper line} ~

~ EE

6ol .

@l

Fuel tank

Recirculation line

~ L ———— EVAP purge line {hose)

]
\/k
/ @.,\.,, AT
% y DA
'—, £,
tube. upper 10 EVAP RA
canister SEF207V
. BR
Refueling EVAP vapor cut valve
(Signal line) t.  Remove fuel tank. Refer to “FUEL SYSTEM” in FE section.
3-way connector Drain fuel from the tank as follows: §T
a. Remove fuel feed hose located on the fuel gauge
retainer.

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

¢. Drain fuel using “FUEL PUMP RELAY” in “ACTIVE BT
TEST” mode with CONSULT.

OR
@ a. Remove fuel gauge retainer.
' b. Drain fuel from the tank using a hand pump into a fuel
container. B

2. Check refueling EVAP vapor cut valve for being stuck to ™=
close as follows.
Blow air into the refueling EVAP vapor cut valve (from hose B
end (8), and check that the air flows freely into the tank.

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

Fuel tank |0w|ng

a. Connect vacuum pump to hose ends @ and ® using a
suitable 3-way connector.

SEF208Y]  b. Remove fuel gauge retainer with fuel gauge unit.

EC-29 191
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EVAPORATIVE EMISSION SYSTEM

Afier removing filler tube

One-way fuel valve

t—
(I

Fuel tank
SEF665U

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)

Always replace O-ring with new one.

¢. 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.

One-way fuel valve

1. Drain fuel from the tank.
Refer to “COMPONENT INSPECTION” of refuellng EVAP
vapor cut valve on previous page.

2. Remove fuel filler tube and hose.

3. Check one-way fuel valve for operation as follows.
When a stick is inserted, the valve should open; when
removing stick, it should close.

Do not drop any material into the tank.
If NG, replace one-way fuel valve with fuel tank.

EC-30



POSITIVE CRANKCASE VENTILATION

Description

;Fhis system returns blow-by gas to the intake col-
ector.

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

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

Normally, the capacity of the valve is sufficient to
handle any blow-by and a small amount of venti-
lating air. _
The ventilating air is then drawn from the air duct

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

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

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

tions.

Cruising

PCV valve—/

= : Fresh air
=p : Blow-by gas

Acceleration or high load

PCV valve operation

Engine not running .
ar backfiring Cruising

Ee=) |- s

ldling or Acteleration
decelerating or high load

AEC909

SEC137A

Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

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

EC-31

A

Bl

G

FiE

CL

MIT
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FA
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BASIC SERVICE PROCEDURE

=2 Data link connector
for CONSULT

AECGH78

M ~UEL PRES RELEASEN D

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

n

[ START l

SEF823K

Fuel pump fuse

AECE80

Fuel Pressure Release
Before disconnecting fuel line, release fuel pressure from

fuel

line to eliminate danger.

1. Turn ignition switch ON.
2. Perform “FUEL PRESSURE RELEASE” in "WORK .

SUPPORT” mode with CONSULT.

3. Start engine.

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

5. Turn ignition switch OFF.

OR

el

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.

Fuel Pressure Check

ORw b=

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

Fuel pressure

e
ID/
_ )
. ll

Z TFo pressure regulator

Vacuum

SEF718B

Loosen in numerical order |
- AEC792

29 - 3.8 N-m
%/_E (0.30 - 0.39 kg-m,

26.0 - 33.9 in-Ib)

Injector
Upper )
insulator Q-ring

%)

Tighten in numerical order l [
- - AEC793

Fast idle

Binr =<

AECEH

Fuel Pressure Regulator Check

1. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold. @l
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 A
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If __
results are unsatisfactory, repiace fuel pressure regulator. EM

LN

Injector Removal and Installation 1o

1. Release fuel pressure to zero. _

2. Remove injector tube assembly with injectors from intake E
manifold.

3. Remove injectors from injector tube assembly.

e Push injector tail piece. FE
e Do not pull on the connector.
Gl
4. Install injectors. i
e Clean exterior of injector tail piece.
e Use new O-rings. AT
e Face metal plate of upper insulator to injector.
CAUTION:

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

5. Assemble injectors to injector tube assembly.
8. Install injector tube assembly to intake manifold. RA

7. Tighten fuel tube bolis to 9.32 to 10.8 N'm (0.95 to 1.10
kg-m, 6.9 to 8.0 fi-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, 15t0 20 gy
ft-1b).

Fast Idle Cam (FIC)

COMPONENT DESCRIPTION El,

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

Thermo-element

17 |
(0.669) i) 16.45
16 {0.6476}
= (0.630)
£ 5 »15.35
E (©501) | {0.6043)
= 14 T 14.25
o 10.551) @ ! (0.5610)
$ 13 _
& 10512)
12
+11.056
{l01.472) m’”ﬁ
(0.433)]
1o «sssﬁ
(0394) (6 302y /
-20 0
—4) (32) (668 (F7)  {104)
Therme-element temperature °C (°F)
AECI22
Adjusting screw (s)
LN Loeck nut
Fast idle
® o cam
1
Clearance \_
® Throttle stopper
SEF083QA|
196

Fast Idle Cam (FIC) (Cont’d)
COMPONENT INSPECTION AND ADJUSTMENT

1.

LT}

If engine is not completely cold, remove throttle body from
engine. Then, wait for at least 3 hours.

(This step is necessary to bring the temperature of the
thermo-element to the room temperature.

Measure thermo-element stroke (L) and room temperature.
Check thermo-element stroke (L) as shown in the figure.

If the stroke is not within the range (O, replace thermo-ele-
ment with new one. Then return to step 1 again.

Adjust clearance ® between throttle stopper and throttle
adjusting screw to specification by turning adjusting screw

(S)-

Models Clearance @ mm {in)

M/T 0.72 - 1.18 (0.0283 - 0.0465)

AT 0.95 - 1.43 (0.0374 - 0.0563)

Rotate adjusting screw (S) clockwise or counterclockwise
by Z turns according to the following equation, then tighten
the adjusting screw lock nut.
L—LS*
Y
Value of the specified line (Ls) at the temperature of thermo-
element actually measured.

Y = 0.8 mm (0.031 in)
Direction of adjusting screw (S) rotation

Z=

(1) Positive (+) Z: Counterclockwise
(2) Negative (-) Z: Clockwise

EC-34



BASIC SERVICE PROCEDURE

Fast Idle Cam (FIC) {Cont’d)

For example:

Case | Case !
Thermo-element @ﬂ
temperature 25 (77) 40 (104)
°C (°F)
Therme-element A
specified stroke (Ls) 14.0 (0.551) 15.35 (0.6043)
mm {in}
Themo-element EM
stroks (L) rem (in) 14.8 {0.583) 14.15 (0.5571)
14.8-14.0 10/ 14.15 - 15.35 15/
Revolutions of 0.8 =10 0.8 =15 LG
adjusting screw (Z)
mman 0.583 - 0.551 0.5571 - 0.6043
—_—— =1 — =15
0.031 0.031

Direction of revolution Counterciockwise Ciockwise
GL
BT
AT
A
RA
BR
8T
RS
BT
&
EL
[

197
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BASIC SERVICE PROCEDURE

Idie Speedllgni'tion Timing/ldle Mixture Ratio

Adjustment

PREPARATION

()
9

Make sure that the following parts are in
good order.

Battery

Ignition system

Engine oil and coolant levels
Fuses

ECM harness connector

Vacuum hoses

Air intake system

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

Engine compression

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

Overall inspection sequence

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

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

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

Turn off headlamps, heater blower, rear
window defogger.

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

A

INSPECTION END

F

OK

¥

Replace front heated oxygen
Sensors.

Y

198

Check function of front heated
oxygen Sensors.

NG

EC-36

INSPECTION START
v
Perform on board diagnostic NG .| Repair or replace.
system. "
OK
4
Check & adjust ignition timing. | rd
A
Check & adjust idle speed. NG _| Check IACV-AAC valve.
OK
¥ y
Check function of front heated NG Check harnesses for front NG . | Repair or replace har-
oxygen sensors. "| heated oxygen sensors. | ness{es).
OK CK
v
Check CO%. NG .| Check emission control J
oK "| pans and repair or replace
if necessary.



BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
START @l
4
Visually check the following: MA
® Air cleaner clogging
® Hoses and ducts for leaks
® EGR valve operation
® Elcctrical connectors EM
® (asket
AECea2| | ® Throttle valve and throttle position sensor operations
LG
- iy
\\\\\\““\ Vi, : : -
\Q,\ 4 5 //// Start engine and warm it up until engine coolant temperature
N 3 ,// indicator points to the middle of gauge and ensure that engine
Q 6 a speed is below 1,000 rpm.
._"-"-: - -
= 1 O\ a B 3
e 8 ¥ Open engine hood and run engine at about 2,000 rpm for about
= 1000 rimin 2 minutes under no-load. - CL
SEF247F
4 BT
Perform ECM Self-diagnosis.
OK NG
T AT
< Repair or replace components as necessary.
r FA
Run engine at about 2,000 mpm for about 2 minutes under no-
= - load.
’g g Rev engine two or thres times under no-load, then run engine for BA
7~ x1000 r/min N about 1 minute at idle speed.
SEF248F
D v BR
D W IGN TIMING ADJ B[] 1. Select “IGNITION TIMING ADJ” in WORK SUPPORT
IGNITION TIMING FEEDBACK mode. " ,
CONTROL WILL BE HELD BY 2. Touch “START”, ST
TOUCHING START. : - OR ”
AFTER DOING SO, ADJUST @ 1. Stop engine and disconnect throttle position sensor
IGNITION TIMING WITH A narmess connector. RS
TIMING LIGHT BY TURNING 2. Start engine.
THE CAMSHAFT POSITICN .
SENSOCR. J, a7
[=)
’ START J Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and
run engine at idle speed.
SEFS46N
A
Timing indicator ]
Check ignition timing with a timing light. BL
M/T: 8°+2° BTDC
AIT: 8°£2° BTDC (in “P” or “N” position)
TOK NG 1B
{Go to next page.) {Go to next page.)
AEC943
199
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BASIC SERVICE PROCEDURE

TOUCHING START.

SENSOR.

B IGN TIMING ADJ B[]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A

TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION

| START

SEF546N

Increase

Id\’/\

idle speed adjusting screw

—T

\

) DRER
=g Decrease
‘l 1]

i

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

®

|

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

M/T: 8°22° BTDC
A/T: 8°+2° BTDC (in “P” or “N” position)

®

)

SUPFORT mode.

2. Touch “START".
OR

1. Select “IGNITION TIMING ADJ" in WORK

1. Stop engine and disconnect throttle position
sensor hamess connector.
2. Start engine.

Check base idle speed.

200

SEF602K]

SEF908PA
E Read idle speed in “IGN TIMING ADJ’ mode
with CONSULT.
OR
"IEI’. Check idle speed.
p &,
M/T: 62550 rpm
sack | <2 1:{} ﬂ AJT: 725450 rpm (in “P” or “N”’ position)
mope | LeHT | U T l ENTER OK I NG v
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-
toad and run engine at idle speed.
SEF913

Adjust idle speed by turning idle speed adjusting screw.

M/T: 625150 rpm
AT 725450 rpm (in “P” or “N"' position)

:

Touch “Back™.

CR

sor harness connector.
2. Start engine.

1. Stop engine and connect throttle position sen-

“ h 4

load and run engine at idie speed.

Rev engine {2,000 - 3,000 rpm) 2 or 3 times under no-

v

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

% MONITOR ¥ NO FAlL ] ©
CMPS*RPM{REF) 700mpm @il
‘Check target idle speed.
Read idle speed in “DATA MONI- A
TOR” mode with CONSULT.
OR
@ Check idle speed. EM
| RECORD |
SEF190P M/T modeis except for Canada:
67550 rpm
|— M/T models for Canada: L&
750450 rpm
AT models:
800+50 rpm (In “P” or “N” pasition)
OK NG
Yy
Check IACV-AAC valve and replace if neces- FE
sary.
Check IACV-AAC valve harness and repair if CL
necessary.
SEF957D i
[T
)
¥ MONITOR ¥ NO FAlL E:I Check ECM function* by substituting another
known good ECM.
CMPS*RPM (REF) 2000rpm AT
FR O2 MNTR RICH
*: ECM may be the
cause of a problem,
but this is rarely the
case. FA
A 4
Run engine at about 2,000 rpm for about 2
minutes under no-load.
[ RECORD
SEF054P
v BR
Check front heated oxygen sensor signal.
1. See “FR 02 MNTR” in “DATA
\ / MONITOR” mode.
2. Maintaining engine at 2,000 rpm ST
under no-load (engine s warmed
up to normal operating
temperature.), check that the moni-
N — tor fluctuates between “LEAN" and RS
: “RICH” more than 5 times during
10 seconds,
SOON 1 eycle: RICH -» LEAN — RICH
/ 2 cycles: RICH > LEAN — RICH | NG BT
\ — LEAN — RICH @ (Go to next
- OR page.)
SEF217U 1. Set the diagnostic test mode i
(fn;nt heated oxygen sensor moni- HA
tor).
2. Make sure that malfunclion indica-
tor [amp goes on more than 5
times during 10 seconds at 2,000 EL
pm.
l OK
DX
INSPECTION END
201
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BASIC SERVICE PROCEDURE

Front heated oxygen sensor
harness connector

MEFO31DA

I Ecﬂﬁ?connscwﬂ]]

46 DISCONNECT

-

SEF056P

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

n l

Check front heated oxygen sensor harness:

1. Turn off engine and disconnect battery ground
cable.

2. Disconnect ECM harness connector from ECM.

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

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

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

OK NG

Repair harness.

+®

v

Y

Connect ECM hamess connector to ECM.
1. Select “ENG COOLANT TEMP” in “ACTIVE
TEST” mode.

2. Set “COOLANT TEMP” at 5°C (41°F).

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

A

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

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

4

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

engine at idle speed.

®

{Go fo next page.)

EC-40
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

®

v @l
Check “CO”%.
Idle CO: 2 - 11% and engine runs smoathly.
After checking “CO"% A

Touch “BACK”.
1

OR
. Disconnect the resistor from terminals of engine EM
coolant temperature sensor,
SEF957D 2. Connect engine coolant temperature sensor harness
connector to engine coolant temperature sensor. LG
% MONITOR % No FalL [] NG oK
CMPS*RPM (REF} 2000rpm 4
FR 02 MNTR RICH Replace front heated oxygen sensor.
1. See "FR 02 MNTR” in "DATA MONITOR" mode.
2. Maintaining engine at 2,000 rpm under ne-load (engine
is warmed up to normal operating temperature.), check EE
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 CL
OR
[ RECORD I 1. Set the diagnostic test mode 1 (front heated oxygen
SEF054P sensor monitor).
2. Make sure that malfunction indicator lamp goes on AT
‘ more than 5 times during 10 seconds at 2,000 rpm.
\ / NG lOK
AT
s E RV I c E (Go to
EC-38.) ER

— ENGINE = [comeamon
Connect front healed oxygen sensor harness conneclor to

, SOON",_ B ' ,

' SEF217U Check fuel pressure reguiator.
l ER
Check mass air flow sensor.
i ST
Check injector and clean or replace if necessary.
Jr RS
Check engine coolant temperature sensor.
J' BT
Check ECM function® by substituting another known good
ECM. A
v
{Go to EC-38.) E
*. ECM may be the cause of a problem, but this is rarely the
case,
¢ [f a vehicle contains a part which is operating outside of design speci- IDX
fications with no MIL i{llumination, the part shall not be replaced prior
to emission testing unless it is determined that the part has been
tampered with or abused in such a way that the diagnostic system
cannot reasonably be expected to detect the resulting malfunction.
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Introduction

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

e Diagnostic Trouble Code (DTC). ..o e s Mode 3 of SAE J1979
@ Freeze Frame data ..ottt e e e Mode 2 of SAE J1979
o System Readiness Test (SRT) GO ... Mode 1 of SAE J1979
e 1st Trip Diagnostic Trouble Code (18t Trip DTC) c.eeeeiieeee e Mode 7 of SAE J1979
e 1st Trip Freeze Frame data

o Testvalues and Test HMitS . ..o r e e e Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

X: Applicable
—: Not applicable
DTC tsttrip DTG | | reeze Frame | fsttrip Freeze SRT code Test value
data Frame data
Diagnostic test
rr_lode il FSeIf- X x*1 _ . . .
diagnostic
results)
CONSULT X X X X X —
GST X X'z X — X X

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

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

to EC-88.).

Two Trip Detection Logic

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

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

X: Applicable
—: Not applicable

MIL DTC 1st trip DTC

items 1st trip 2nd trip tsttrip | 2nd trip 1st trip 2nd trip
Blinking | Lighting up | lighting up | displaying | displaying | displaying | displaying

Misfire (Possible three-way catalyst
damage) .
— DTC: PO300 - PO304 (0701, X - T X T X

0605 - 0608) is being detected

Misfire (Possible three-way catalyst

damage}

-— DTC: PO300 - P0304 (0701, o X o X - X

0605 - 0808) has been detected

Closed loop control — DTC: P1148

{0307) - X o X - X

Fall-safe items {Refer to EC-88.) — X — X1 — X1 —
Except above —_ — X — X X X

*1: Except "“ECM”.

EC-42



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

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

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

For malfunctions in which 1st trip DTCs are displayed, refer to EC-50. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continu-
ously are also displayed on CONSULT.

1st trip DTC is specified in Mode 7 of SAE J1979. 1st trip DTC detection occurs without lighting up the
MIL and therefore does not warn the driver of a problem. However, 1st trip DTC detection will not pre-
vent the vehicle from being tested, for example during Inspection/Maintenance (I/M} tests.

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip} DTC and Freeze
Frame data as specified in “Work Flow” procedure Step ll, 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
maifunction is duplicated, the item requires repair.

How to read DTC and 1st trip DTC
DTC and 1st trip DTC can be read by the following methods.
1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il {(Self-Diag-

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

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.
These DTCs are prescribed by SAE J2012.
(CONSULT also displays the malfunctioning component or system.)
e st trip DTC No. is the same as DTC No.
e Output of a DTC indicates a malfunction. However, Mode 1l 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 RESULTSE [ 1st trip DTC of a malfunction is displayed in SELF-DIAGNOS-

TIC RESULTS mode of CONSULT. Time data indicates how

FAILURE DETECTED TIME many times the vehicle was driven after the last detection of a
IACV-AAC VLV/CIRC 0 DTC.

[PoS05] If the DTC is being detected currently, the time data will be “0”.

[EERASE]|| PRINT |{FFdata)

SEF225U
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

- (Cont’d)
W seLFoiAG REsuTs B L If a 1st trip DTC is stored in the ECM, the time data will be “[11]”.
FAILURE DETEGTED ~ TIME
IAGV-AAG VLVICIRC [11]

[PO505]

ERASE|[PRINT |[FFdata

SEF226U

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM records the driving conditions such as fuel system status, calculated load vaiue, 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 ltems
1 Freeze frame data Misfire — DTC: PO300 - P0304 (0701, 0605 - 0608)
Fuei Injection System Function — DTC; P0171 {0115), PO172 (0114)
2 ' Except the above items
3 1st trip freeze frame data

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

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMIS-

SION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-52.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) 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} 1l system may become the legal
requirements in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are
set, conducting the I/M test may not be allowed.

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

(Cont’d)
SRT items Self-diagnostic test items &
Catalyst monitoring ® Three-way catalyst function P0420 (0702)
® EVAP conirol system (Small leak — Negative pressure} P0440 (0705)
EVAP system monitoring ® EVAP control system {Small leak — Pasitive pressure) P1440 (0213) A

® EVAP control system purge flow monitoring P1447 (0111)

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

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

® Front heated oxygen sensor (Rich shift monitoring) PO132 (0410}

® Front heated oxygen sensor (Response monitoring) P0133 (0409}

Oxygen sensor monitoring ® Front heated oxygen sensor (High voltage) P0134 (0412} LG

® Rear heated oxygen sensor (Min. voltage monitoring) P0137 (0511)

® Rear heated oxygen sensor (Max. voltage monitoring) P0138 (0510) H

® Rear heated oxygen sensor {Response monitoring) P0139 {0707)
® Rear heated oxygen sensor (High voltage) PC140 {0512)

Oxygen sensor heater monitorin ® Front heated oxygen sensor heater PO135 (0901}

9 _ g ® Rear heated oxygen sensor heater PO141 (0902) EE
® EGR function (Close) P0400 (0302)

EGR system monitoring ® EGRC-BPT valve function P0402 (0306)

® EGR function {Open} P1402 (0514) CL

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

memory. : AT
How to display SRT code 3
1. Selecting “SRT STATUS” in “DTC CONFIRMATION” mode with CONSULT.
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items FA
whose SRT codes are not set, “INCMP” is displayed.
7)) 2. Selecting Mode 1 with GST (Generic Scan Tool). RA
, : . BR
A sample of CONSULT display for SRT code is shown at ieft.
M sRTSTATUS B [ “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRT is gy
CATALYST CMPLT set.
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT _ BS
EGR SYSTEM INCMP
: BY
[ PRINT ]
"SEF215U
il
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. o
207
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*

Emission-related Diagnostic Information
{(Cont’d)

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

Zone A refers to the range where the time required, for
the diagnosis under normal 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 conditicns 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-

Pattern 2:

Pattern 3:

Pattern 4:

*1:

2

ant temperature of —10 to 35°C (14 to

[T LY PN S
(30 - 35 MPH) ;
R e e R
(0 MPH) iyosi10si 208
SEF4145
*3: Checking the vehicle speed with CONSULT or GST s

*4:

95°F) (where the voltage hetween the ECM

terminals &0 and 9 is 3.0 - 4.3V).

The engine must be operated at idle
speed until the engine coolant tempera-
ture is greater than 70°C (158°F) (where
the voltage between the ECM terminals
and 60 is lower than 1.4V).

*5:
*6:

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).
even after it is interrupted, each diagnosis
can be conducted. In this case, the time
required for diagnosis may be extended.
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 the fol-
lowing page.
Tests are performed after the engine has
been operated for at least 17 minutes.
The accelerator pedal must be held very
steady during steady-state driving.
If the accelerator pedal is moved, the test
must be conducted all over again.

*7:

When steady-state driving is performed again

Depress the accelerator pedal until vehicle speed is 90

km/h (56 MPH), then release the accelerator pedal and

keep it released for more than 10 seconds. Depress

the accelerator pedal until vehicle speed is 80 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.

EC-47

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-
ing are performed using the “DTC WORK SUPPORT”
mode with CONSULT.

® “EGR SYSTEM PQ400”

® “EGR SYSTEM P1402”

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

(Cont’d)

Suggested transmission gear position for
A/T models

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

Suggested upshift speeds for M/T
models

Shown below are suggested vehicie 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 70 (43)

For quick acceleration in low allitude areas and
high altitude areas [over 1,218 m (4,000 ft)]:

Gear change km/h (MPH)
1st to 2nd 25 (16)
2nd to 3rd 55 (34)
3rd to 4th 75 (47)
4ih to 5th 80 (50)

Suggested maximum speed in each gear

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

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

Gear km/h (MPH)
1st 50 (30)
2nd 90 (56)
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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. Gl

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 L
e

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

test items).
These data (test value and test limit) are specified by Test ID (TID) and Component ID (CiD) and can be EM

displayed on the GST screen.

X: Applicable LG
—: Not applicable

dj i Test value (GST displa
SRT item Seff dla_gnostlc tost { Play) Test limit Application
item TID cIb
. 01H 01H Max. X
CATALYST Three way. catalyst
function 02H 81H Min. X
EVAFP control
system 05H 03H Max. X el
(Small leak)
EVAP SYSTEM
EVAF control
system purge flow 06H 83H Min. X R
monitoring
09H 04H Max. X
- AT
0AH 84H Min. X
Front heated 0BH 04H Max. X
oxygen sensor : i
oCH 04H Max. % FA
02 SENSOR ODH 04H Max. X
19H 86H Min. X BA
Rear heated 1AH 86H Mln X
oxygen sensor 1BH o6H Max. X BE
1CH 06H Max. X
Front heated 29H 08H Max. X
oXygen sensor ST
02 SENSOR heater 2AH 88H Min. X
HEATER Rear heated 2DH 0AH Max. X BS
oxygen sensor
31H 8CH Min. X BT
32H 8CH Min. X
EGR function 33H ) 8CH Min. X A,
EGR SYSTEM 34H 8CH Min. X
35H oCH Max. X Bl
EGRC-BPT valve 36H 0CH Max. X
function 37H 8CH Min. X
D3
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Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Appiicable
-—: Not applicable
ltoms Dic4 Test vglu_e/ ‘ .

(CONSULT screen terms) ng?&;u ECMH SRT code (é’gs_lt_ l;)r:llst,) 1st trip DTC™4 Reference page
3EESIENI;;;|\$SSOSTIC FAIL- P000O 0505 _ _ _ .
MAF SEN/CIRCUIT P0O100 0102 — — X EC-112
ABSL PRES SEN/CIRG PQ105 0803 — — X EC-121
AlR TEMP SEN/CIRC PO110 0401 — — X EC-130
COOLANT T SEN/CIRC Pa115 0103 — — X EC-136
THRTL POS SEN/CIRC P0O120 0403 -— X EC-141
*CCOLAN T SEN/CIRC PO125 0008 — — X EC-155
FRONT O2 SENSQOR PO130 0303 X X X3 EC-161
FRONT Q2 SENSCR PC131 0411 X X X3 EC-168
FRONT O2 SENSOR PO132 0410 X X X3 EC-175
FRONT O2 SENSOR PO133 0408 X X X3 EC-182
FRONT O2 SENSOR P0O134 0412 X X X*3 EC-190
FR 02 SEN HEATER PG135 0901 X X xX*3 EC-197
REAR 02 SENSOR P0O137 0511 X X X*3 EC-201
REAR 02 SENSOR PO138 510 X X X3 EC-208
REAR 02 SENSOR P0O139 0707 X X X*3 EC-215
REAR O2 SENSOR PQ140 0512 X X X*3 EC-222
RR ©O2 SEN HEATER PO141 0902 X X X3 EC-227
FUEL $YS DIAG-LEAN PO171 0115 — - X EC-231
FLUEL SYS DIAG-RICH PQ172 0114 — — X EC-237
FUEL TEMP SEN/CIRC P(180 0402 — — X EC-242
MULTI CYL MISFIRE PG300 0701 — — X EC-246
CYL 1 MISFIRE P0O301 0608 — — X EC-246
CYL 2 MISFIRE P0O302 0607 — — X EC-246
GYL 3 MISFIRE P0O303 0606 — — X EC-246
CYL. 4 MISFIRE PO304 06045 — — X EC-246
KNOCK SEN/CIRCUIT P0325 0304 — — X EC-251
CPS/CIRCUIT (OBD) P0335 0802 — — X EC-256
CAM POS SEN/CIR P340 0101 — — X EC-261
EGR SYSTEM PQ400 1302 X X xX*3 EC-269
EGRC-BPT VALVE PQ402 0308 X X X*3 EC-278
TW CATALYST SYSTEM PO420 0702 X X X3 EC-283
EVAP SMALL LEAK P0440 0705 X X X*3 EC-287
PURG VOLUME CONT/Y P0443 1008 — — EC-299
VENT CONTROL VALVE P0O446 0903 — — EC-305
EVAPO SYS PRES SEN P0450 0704 — — EC-310

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

*4: 1st trip DTC No. is the same as DTC No.
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Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
ftems DTC*4 Test vglu.e/ _ .
(CONSULT screen torms) ng-ls-*uzu ECM SRT code ('Grcass; i(l}r::}t{) 1st trip DTG4 Reference page "
VEH SPEED SEN/CIRC P0O500 0104 — — X EC-316
{ACV/AAC VLV/CIRC POS0OS 0205 — — X EC-321
CLOSED TP SW/CIRC P0O510 0203 _ —_ X EC-328 M
ECM POGOS 0301 — — X EC-334
MAP/BAR SW SOL/CIR P1105 1302 — — X EC-336 IL@
INTA TIMING CONT P1110Q 0805 — — X EC-345
CLOSED LOOP P1148 0307 — -— X EC-353
IGN SIGNAL-PRIMARY P1320 0201 — — X EC-385
CPS/CIRC (OBD) COG P1336 0805 — — X EC-362
EGRC SOLENCID/V £1400 1005 —_ — X EC-367 FE
EGR TEMP SEN/CIRC F1401 0305 — — X EC-372
EGR SYSTEM P1402 0514 X X X*3 EC-379 GL
EVAP SMALL LEAK P1440 0213 X X xX*3 EC-386
PURG VOLUME CONT/NV P1444 0214 — — X EC-399 MT
VENT CONTROL VALVE P1446 0215 —_ — X EC-407
EVAP PURG FLOW/MON P1447 o1 X X X*3 EC-412
VENT CONTROL VALVE P1448 0308 —_ — X EC-421 AT
VCA BYPASS/V P1480 0801 —_— —_ X EC-427
VC CUT/V BYPASSV P1491 0311 — — X EC-432 FA
PURG CONT/V SV P1492 0807 — —_ X EC-438
PURG CONT/V & SNV P1483 0312 — -— X EC-444 RA
PNP SW/CIRC P1706 1003 — — X EC-453
TOR CONV GLTCH S/ P1775 0904 — — X EC-458 ]
TOR CONV CLTCH SV P1776 0513 —_ — X EC-463 BR
*1: In Diagnostic Test Mode |l (Self-diagnostic results). These numbers are controlled by NISSAN.
:25 These numbers are prescribed by SAE J2012. arT
3: These are not displayed with GST.
*4: 1st trip DTC No. is the same as DTC No.
RIS
BT
A
EL
D)
213
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

How to erase DTC (With CONSULT)

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

Turn CONSULT "ON”.

Touch "ENGINE”.

Touch “SELF-DIAG RESULTS".

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

sk

RN

How to erase DTC (With CONSULT)
1. If the ignition switch stays "ON" after repair work, be sure to turn ignition switch “CFF” once. Wait at least 5 seconds
and then turn it “ON" again.

| [im SELECT SYSTEM ’ [ [m  SELECT DIAG MODE . [:l] W SELF-DIAG RESULTS I []
[ ENGINE | | woRK suPPORT | .
I [ | [SELFDIAG RESULTS | FAILURE DETECTED  TIME
I COOLANT TEMP SEN 0
| | I:‘,> [ paTa monITOR = ] E,l> [ PO115)
| | [ AcTivE TEST |
[ ] [ DTC CONFIRMATION ]
| | [ FUNCTION TEST | | ERA E_|[ PRINT ]
2. Turn CONSULT “ON” and touch 3. Touch “SELF-DIAG RESULTS". 4. Touch “ERASE". (The DTG in the
“ENGINE”. _ ECM will be erased.}

SEF847U

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

@ How to erase DTC (With GST)

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

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

Tool).

How to erase DTC (No Tools)

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

EC-52



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

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

NOTE:

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

approx. 24 hours.
e Erasing the emission-related diaghostic information using CONSULT or GST is easier and

quicker than switching the mode selector on the ECM.
The following data are cleared when the ECM memory is erased.

Diagnostic trouble codes

1st trip diagnostic trouble codes

Freeze frame data

st trip freeze frame data

System readiness test (SRT) codes

Test values

Others

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

NogokswNn= e

EM

LG

CL
. . T
‘ Malfunction Indicator Lamp (MilL.)
\ / The MIL is located on the instrument panel.
1. The malfunction indicator lamp will light up when the igni- AT
SEHVICE tion switch is turned ON without the engine running. This is
a bulb check.
- ENG'NE — e if the malfunction indicator lamp does not light up, refer to FA
EL section (“"WARNING LAMPS”) or see EC-503.
SOON 2. - When the engine is started, the malfunction indicator lamp
should go off. RA
' 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. ST
Diagnostic Test Mode |
1. BULB CHECK : This function checks the MIL bulb for damage (blown, open circuit, etc.). RS
If the MIL does not come on, check MIL circuit and ECM test mode
selector. (See next page.)
2. MALFUNCTION : This is a usual driving condition. When a malfunction is detected twice BT
WARNING in two consecutive driving cycles (two trip detection logic), the MIL will
light up to inform the driver that a malfunction has been detected.
The following malfunctions will light up or blink the MIL in the 1st trip. A,
e “Misfire (Possible three-way catalyst damage)”
e “Closed loop control”
¢ Fail-safe mode EL
Diagnostic Test Mode i
3. SELLF-DIAGNOSTIC : This function allows DTCs and 1st trip DTCs to be read. IDX
RESULTS
4. FRONT HEATED OXY- : This function allows the fuel mixture condition (lean or rich), monitored
GEN SENSOR MONI- by front heated oxygen sensor, to be read.
TOR
215
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) {(Cont’d)

MIL flashing without DTC

If the ECM is in Diagnostic Test Mode II, MiL may flash when engine is running. In this case, check ECM
test mode selector following “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.

How to switch the diagnostic test (function) modes, and details of the above functions are described later.
(Refer to EC-55.)

- Diagnostic Diagnostic
Gondition Tost Made | Test Mode Il
. Engine;
stoppe DI TI
BULB CHECK SELFHEQL?L:I%S C
Ignition switch \;{b
in “ON" posi- A
tion Engine o
Y ; FRONT HEATED
running
“ MAvbi:’;?JéON OXYGEN SENSOR
@il MONITOR

216 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-503.) - @l
engine.)
i =
" No

Check whether ECM test

Repair or replace ECM test mode selector. [l

Y

mode selector can be

Yes
turned counterclockwise. _
¥ B
Mode | — MALFUNCTION INDICA-  [NG t N Diagnostic Test Modé |
] TOR LAMP CHECK. Refer to EC-53. D — MALFUNCTION WARNING
NG

¥

MIL should come on. Start engine. . g

oK

NG
Repair harness or connectors.

»| Check MIL circuit. {See
EC-503.)

Y

0K
OK
- " FE
(Turn diagnostic test mode selector Check ECM fail-safe. (See
on ECM fully clockwise.) - EC-88) ]
MIL should come off. : ]
OK oL
¢OK
Wait at least 2 seconds. -
MT
AT
FA

{Tum diagnostic test mode selector
fully counterclockwise.}

¢ =

PIAGNOSTIC TEST MODE I » ('-‘ »| Diagnostic Test Mode |l '
— SELF-DIAGNOSTIC RESULTS D — 5%?\'1"\1_‘]'01-AEATED OXYGEN SENSOR
(Erasing ECM Start engine. B

y mMemory)

The following emission-related diagnostic information is cleared g7
when the ECM memory is erased.

1. Diagnostic trouble codes

2. 1st trip diagnostic trouble codes BS
3. Freeze frame data

4. 1st trip freeze frame data

5. System readiness test (SRT) codes BT
6. Test values B
i “ 7. Others
e Switching the modes is not possible when the engine m
is running. : -
|| 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 EL
If the selector Is turned fully Test Mode |
counterclockwise at this time, . .
the emission-related diagnostic ¢ Turn back diagnostic test mode selector to the fully .
information will be erased from counterclockwise position whenever vehicle is in use. DX

the backup memory in the ECM.

EC-55 217



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I-BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel shouid stay ON. If it
remains OFF, check the bulb. Refer to EL section (“WARNING LAMPS”) or see EC-503.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

218

MALFUNCTION Condition
INDICATOR LAMP
ON When the maifunction is detected or the ECM’s CPU is malfunctioning.
OFF MNo malfunction.

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

DIAGNOSTIC TEST MODE I—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 | (Malfunction warning), all displayed items are 1st trip DTC’s. If only one code is dispiayed
when the MIL iliuminates in diagnostic test mode Il (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two
or more codes are displayed, they may be either DTC’s or 1st trip DTC’s. DTC No. is same as that of 1st
trip DTC. These unidentified codes can be identified by using the consult or GST. A DTC will be used as
an example for how to read a code.

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

06 0.3 08 0.3
| r i W
, OFF ( §
) i
08 ' 03 21 06 0.2 21
‘ Unit: second
Diagnostic trouble code No. 0109 Diagnostic frouble code No. 0403 SEF2080Q

Exampie: Diagnostic trouble code No, 1003
06 0.

Unit: second

Diagnostic trouble code No. 1003
SEF162PA

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

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to nc 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 1l (Self-diagnostic results)

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic
test mode is changed from Diagnostic Test Mode Il to Diagnostic Test Mode I. (Refer to “HOW TO
SWITCH DIAGNOSTIC TEST MODES”.)

e [f the battery is disconnected, the diagnostic trouble code will be lost from the backup memory

after approx. 24 hours.
o 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
Closed loop system
OFF Rich
*Remains OGN or OFF Any condition Open loop system

*: Maintains conditions just before switching to open loop.

LG

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode Il and warm CL

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 mifutes under no-load conditions. Then make sure that WIT

the MALFUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine

running at 2,000 rpm under no-load.
. o
OBD System Operation Chart AT

RELATIONSHIP BETWEEN MIL, 1ST TRIP DTC, DTC, AND DETECTABLE ITEMS 24

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

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

e The MIL will go off after the vehicle is driven 3 times with no malfunction. The drive is counted only gR
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 &7
A) without the same maifunction recurring {(except for Misfire and Fuel Injection System). For Misfire
and Fuel Injection System, the DTC and freeze frame data will be stored until the vehicle is driven 80
times (driving pattern C) without the same malfunction recurring. The “TIME” in “SELF-DIAGNOS- RS
TIC RESULTS” mode of CONSULT will count the number of times the vehicle is driven.

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

ST

SUMMARY CHART

items Fuel injection System ‘ Misfire Other LA,
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) EL
1st Trip DTC (clear) 1 (pattern C}, *1 1 (pattern C), *1 1 {pattern B)
1st Trip Freeze Frame Data v, 2 ", 2 1 (pattern B) D)4
(clear)

Details about patterns “B” and “C” jor “Fue! Injection System” and “Misfire” are on EC-59.

Details about patterns “A” and “B” for “Other” are on EC-61.

*1: Clear timing is at the roment OK is detected. _

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

219
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

NG
Datection

OK
Detection

Detection NG
Detection

This driving paitern satisfies with B and C patlerns.

This driving pattern
satisfies with C but not B.

This driving pattern
satisfies with B but not C.

MIL

A H
c i
@ i
% Vehicle i
L ospeed ISt/ A sendby O ¥Y
£ (e Trp
z NG NG
a H 0o [H
V ON i 1 : 1L
IGN oFr P Ll

lights up. H
MIL

AN LR .
= goes off. || oo P
= i P b
v T A AN
B = h o0 : g i I
Counter i T T B TR i i : P
o 8 | DGl el E il No DiseLay
A Freeze i | NO DISPLAY . . . : i H H t ! K :
S Fame [T 1N N S B : H H i Pl A
[ i n I 1l I v ] ] " ' 1 1 H
O Data i ' oo i i H P g i
o 1 DISPLAY : 'DISPLAY "3 t H 1 x H P i
£ 1st trip i H ' = : [ HeLEAR i " oot i
E Frosze | t i - t - i He ;i H(
i i ! i ﬁ : ! ' ! i H )}
¢ Frame : i oA ; i i i P
[ i i .. H Va1 H H I H H H
o Data |i | i i o : H i h b
e it 1 IDISPLAY: i; DISPLAY !
g Isttip i KU it T E { CLEAR i i t
£ DTC 7 H o v v i H '
= T B i i T i i H i i :
[} tr ll 1 1 i 1 [N 1 i i 1] B I
hat o ; H : T R - A it i i i P
] i i P i i i i ;
° g R :
2 Counter it ' I t f
g EE . H . : :0 :' H H :E
B HoE i i} P i
A I e

SEF3925

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

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

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

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

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

*2:

3

*4:

EC-58

*5:

*7:

*8:

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

: The 1st trip DTC and the 1st trip freeze frame data will

be cleared at the moment OK is detected.

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

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




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

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

<Driving pattern B> @l

Driving pattern B means the vehicle operation as follows:

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

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 wili go off when the B counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART") ER

<Driving pattern C>

Driving pattern C means the vehicle operation as follows: LE
(1) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) £375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%]
Engine coolant temperature (T) condition:

® When the freeze frame data shows lower than 70°C (158°F), “T” should be fower than 70°C (158°F).
® When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than 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 should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more 7
than 70°C (158°F)
The C counter will be cleared when the malfunction is detected regardiess 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. A&

BR
ST

RS
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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 paitern satisfies with A and B patterns.

NG

Detection NG

Detection

oK
Detection

This driving pattern
safisfies with A but not B.

This driving pattern
satisfies with B but not A.

Freeze | NO D'i'SPLfA

Frame I E:‘ HE A
Data

o T —

A i | | { 1 | P |

= i H i i i i i P i

o H i I HH H N H H ; I
E venicle i/ i b i i | i P i

S spees - et W sl st U el V- vl
= ' 4 o H " ' H 1 3 i I H
2 fHoOING § ; i i i b i i . H
0 H i H IH i H " H N I H
iV ONEL: 41 1 Dl o 1l ] £ i il h i 1
e N B IO IR D B B B . R B N
M b b R e

wiL L i I i i} || mi goes ot i/ | =.=
A P R T\ i i f: 0 )3
=R i oo |
v . I |

B E—jo I x i

Counter # = = i T i i

brca i i [ beeadi B Bl NO Dispuay

A

g NN

® i DISPLAY 1 @ i1 :DISPLAY: *3 & i 1 P i
& 1st trip it cear [ # ] HCLEAR i @ i
£ Frasze BB — AU
N Frame Lo Ha i b i
$ Data SN A f i
i (L gl piskuay i . 1 i
& Tst trip i CLEAR T , i {! CLEAR i
= DTC Lo L H ;

@ | o ; i :

= | L H i i

s : P ' i i

pa § P

O Counter [} i ‘o !

) H . . i I ;

8 | o | H i

v Z o i i i .

SEF3938

*1:

*2:

*3:

*4:
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When the same malfunction is detected in two con-
secutive trips, MIL will light up.

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

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

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

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

EC-60

5

7

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

1st trip DTC will be cleared after vehicle is driven once
{pattern B) without the same malfunction.

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




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

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

<Driving pattern A> _ @l
A
Engine
coolant °C (°F}
temperature EM
(1) Engine coolant temperature should go over 70°C (158°F).
70 {158)
40 (104) LG
20 (68)

(2) Engine coolant temperature should change more than 20°C
(68°F) after starting engine.

! | time —e

IGN ON IGN OFF
) '
SSSLT i L/—;E) Ignition switch should be changed from “ON" to “OFF". FE
G | |
I (4) Engine speed shoutd go over 400 rpm. @JL
|
| .
40103 | — e ——— g
' | i
AEC574
: o Ar
e The A counter will be cleared when the malfunction is detected regardless of (1) - (4).
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
¢ The DTC will not be displayed after the A counter reaches 40. BA
<Driving pattern B>
Driving pattern B means the vehicle operation as follows: .

Ail components and systems should be monitored at least once by the OBD system.
e The B counter will be cleared when the maifunction is detected once regardiess of the driving pat-

tern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions. BR
e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART”).

BT
HA

EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

g iy O BN
=" Data link connectar
for CONSULT

AEC678

NISSAN
CONSULT

g
START

| SUB MODE I

SBR455D

| [m SELECT,SYSTEM |
[ ENGINE |

|
|

I
L
=
I

|
|
I

SEF895K

|l seLecTomamopE  [y]|

[ woRK suPPORT

[ sELF-DIAG RESULTS

| DATA MONITOR
| ACTIVE TEST

[ DTC CONFIRMATION

| FuncTiON TEST

EF216U

P N | SN | NN | NN | S ) E_—

[W secectowemobe  [A)

[Ecm PART NUMBER

I
I
I
I
I

|
|
]
|
|
|

SEF3740Q

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn ignition switch OFF.

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

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

5. Touch “ENGINE”.

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

For further information, see the CONSULT Operation

Manual.

This sample shows the display when using the UE980 pro-

gram card. Screen differs in accordance with the program

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

DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC DTC
RESULTS*1 : CONFIRMATION

ltem WORK pata | acrive | FUNC- DTC

X N
SuP FREEZE | ponmor | TeEST | JIO SRT | WORK
PORT FRAME TEST

| STATUS | SUP-
DATA*2 PORT

Camshaft position sensor X

Mass air flow sensor

Engine coolant temperature sensor X

Front heated oxygen sensor

Rear heated oxygen sensor

Vehicle speed sensor

Throtlle position sensor X

Tank fuel temperature sensor

EVAP confrol system pressure sensor

Absolute pressure sensor

EGR temperature sensor

B S B e R e BV R v B
b

Intake air temperature sensor

INPUT
Crankshaft position sensor {QBD)

HERIR| R =Ix|xx]|5|x]x]|x]|x

Knock sensor

Ignition switch (start signal)

>

Closed throttle position switch

Closed throttle position switch {throttle
position sensor signal)

Air conditioner switch

Park/neutral position (PNP) switch X

Power steering oil pressure switch

Air conditioner pressure switch

Battery voltage

Ambient air temperature switch

iR (x| x ||
>

Injectors

X

Power transistor {Ignition timing) X (Ignition
signal)

>
>
s

IACVY-AAC valve X X X X X

Intake valve timing contral solenoid X X X
valve

ENGINE CONTROL COMPONENT PARTS

Torgue converter clutch solenoid X X X
valve

EVAP canister purge control solenoid X X X X
valve

EVAP canister purge volume control X

OUTPUT valve

Air conditioner relay

Fuel pump relay X

X3

>

EGRC-solenoid valve

Front heated oxygen sensor heater

Rear heated oxygen sensor heater

Cooling fan

EVAP canister vent control valve

Vacuum cut valve bypass vakve

HIX || =] x| =]
XKIX|X|>x

MAP/BARO swilch solenoid valve

HAM X R[] =| x| =[x =
>

Calculated joad value X

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

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

EC-63

WA

EM

LG

FE

CL

ST

RS

BT
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont’d)

Diagnostic test mode

Function

Work support

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

Salf-diagnostic results

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

Data monitor

Input/Qutput data in the ECM can be read.

Active test

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

DTC confirmation

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

Function test

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

ECM part numbers

ECM part numbers ¢an be read.

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

. Diagnostic trouble codes

. Freeze frame data
. 1st trip freeze frame data

. Test values
. Others

SO AWN =

WORK SUPPORT MODE

. 1st trip diagnostic trouble codes

. System readiness test (SRT) codes

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

® |GN SW “ON”

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position sen-
sor initial position

IGNITION TIMING ADJ

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

When adjusting initial ignition timing
and idle speed

IACV-AAC VALVE ADJ

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

® ENGINE WARMED UP

® NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

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

When releasing fuel pressure from
fuel line

EVAP SYSTEM CLOSE

OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE

THE EVAP CANISTER VENT CONTROL VALVE IN ORDER TO

MAKE EVAP SYSTEM CLOSE UNDER THE FOLLOWING GON-

DITIONS.

® |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 conditions

other than above, CONSULT will discontinue it and display appro-

priate instruction.

NOTE: When starting engine, CONSULT may display “BATTERY

VOLTAGE 1S LOW. CHARGE BATTERY", even if using charged

battery.

When detecting EVAP vapor leak
point of EVAP system
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SELF-DIAGNOSTIC MODE
DTC and 1ist trip DTC

Regarding items of “DTC and 1st trip DTC”, refer to “DIAGNOSTIC TROUBLE CODE INDEX" (See Gl
EC-2.).
A

Freeze frame data and 1st trip freeze frame data

Freeze fraTe data Description EM

item

SESETHOUBLE ® Engine control component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to LG
[PXOOO] “Alphabetical & P No. tndex for DTC” (EC-2).

® “Fuel injection system status” at the moment a malfunction is detected is displayed.
® One mode in the following is displayed.
“MODE 2”: Open loop due to detected system malfunction
“MODE 3": Open loop due to driving conditions {power enrichment, deceleration enrichment)
“MODE 4”: Closed loop - using oxygen sensor(s) as feedback for fuel control &
“MODE 5”: Open loop - has not yet satisfied condition to go to closed loop

FUEL SYS DATA

CAL/LD VALUE [%) ¢ The calculated load value at the moment a malfunctien is detected is displayed. el
OOLANT TE
[?C] or [°F] MP ® The engine coolant temperature at the moment a malfunction is detected is displayed.
® “Short-term fuel trim” at the moment a malfunction is dstected is displayed. T
S-FUEL TRIM [%] ® The short-term fuel trim indicates dynamic or instantaneous feedback compensaticn to the base fuel
schedule. AT
)
® “Long-term fuel trim” at the moment a malffunction is detected is displayed.
L-FUEL TRIM [%)] ® The long-term fuel trim indicates much more gradual feedback compensation to the base fuet schedule
than short-term fuel trim. BA,
ENGINE SPEED
[rpm ® The engine speed at the moment a malfunction is detected is displayed.
VHCL SPEED [km/h _ N o RIA
o [mph] [ I ® The vehicle speed at the moment a maklunction is detected is displayed.
ABSOL PRESS BR
[kPa] or [kgfcm?] or ® The absolute pressure at the moment a malfunction is detected is displayed.
[psi]
*: The items are the same as those of 1st trip freeze frame data. 8T
RS
BT
HIA
EL
(DX
227
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Cont’d)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

CMPS-RPM
(REF) [rom]

O

O

Indicates the engine speed computed
from the REF signal (180° signal) of the
camshaft position sensor.

® Accuracy becomes poor if engine speed
drops below the idle rpm.

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

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
[°C] or [°F]

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

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

FR 02 SENSOR [V]

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

RR O2 SENSOR [V]

OO O O
OO0 © O

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

FR O2 MNTR
[RICH/LEAN]

O
O

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

RICH ... means the mixture became

 “rich”, and control is being affected

toward a leaner mixture.

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

& After turning ON the ignition switch,
"RICH” is displayed unti! 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.

RA 02 MNTR
{RICH/LEAN]

Display of rear heated oxygen sensor
signal:

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

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

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

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

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

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

OO0

The throttle position sensor sighal volt-
age is displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperature judged from the
tank fuel temperature sensor signal voli-
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 voitage of the intake air tem-
perature sensor is indicated.

OO0 0|0 O] O

START SIGNAL Indicates [ON/OFF] condition from the ® After starting the engine, [OFF] is dis-
[ON/OFF] O starter signal. played regardless of the starter signal.
NOTE:

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

CONSULT (Cont'd)

Mcnitored item ECM Main
fUnit] input ) Description Remarks
. signals
signals

CLSD THL/P SW
[ON/OFF]

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

CLSD THL POS
[ON/OFF]

Indicates idle position [ON/OFF] com-
puted by ECM according to the throtile
positicn sensor signal.

AIR COND SIG
[ON/OFF)

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

PNP SW/CIRC
[ON/OFF]

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

PW/ST SIGNAL
[ON/OFF]

Indicates [ON/QFF} condition of the
power steering cil pressure switch deter-
mined by the power steering oil pressure
switch signhal.

LCAD SIGNAL

OO 000

indicates [ON/OFF] condition from the
rear defogger signal.

IGNITION SW
[ON/OFF]

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

HEATER FAN SE
[ON/OFF]

00 O OO |0

Indicates [ON/OFF] condition from the
heater fan switch.

INJ PULSE [msec]

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

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

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

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

IACV-AACH [%)]

OO0 O 10

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

PURG VOL C/V [step)

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

The opening becomes larger as the
value increases.

AF ALPHA [%]

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

® When the engine is stopped, a certain
valug is indicated,

® This data also includes the data for the

air-fuel ratio learning control.

EVAP SYS PRES [V]

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

AIR COND RLY
[ON/OFF]

Indicates the air conditioner refay controi
condition (determined by ECM according
to the input signal).

FUEL PUMP ALY
[ON/OFF]

indicates the fuel pump relay control ¢on-
dition determined by ECM according to
the input signais.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitcred item
{Unit]

ECM
input
signals

Main
signals

Description

Remarks

INTAV TIM SOL
[ON/OFF]

® The control condition of the valve timing

solenoid valve (determined by ECM
according to the input signal) is indi-
cated.

ON ... Intake valve timing control operat-
ing

OFF ... Intake valve timing control not
operating

COOLING FAN
[HI/LOW/OFF]

Indicates the control condition of the
cooling fan (determined by ECM accord-
ing to the input signal).

HI ... High speed operation

LOW ... Low speed operation

QFF ... Stop

EGRC soLwv
[ON/OFF]

Indicates the control condition of the
EGRC-solenoid valve {determined by
ECM according to the input signal).
ON ... EGR valve is operational

OFF ... EGR valve is cut-off

VENT CONT/V
[ON/OFF}

The contrel condition of the EVAP canis-
ter vent control valve {determined by
ECM according to the input signal) is
indicated.

ON ... Closed

OFF ... Open

TCC SOV

The control condition of the torgue con-
verter ¢lutch sclenoid valve (determined
by ECM according o the input signal) is
indicated.

ON ... Lock-up is cancelled

OFF ... Lock-up is operational

FR 02 HEATER
[ON/OFF]

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

RR 02 HEATER
[ON/OFF]

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

VC/V BYPASS/V
[CN/QOFF]

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

ON ... Open

OFF ... Closed

PURG CONT S/V
[ON/OFF]

The control condition of the EVAP canis-
ter purge control sclenoid 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

CALLD VALUE [%]

“Calculated load value” indicates the
value of the current airflow divided by
peak airflow.
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CONSULT (Cont’d)
Monitored item ECM Main
fUnit] input . a Description Remarks
. signals
signals

ABSOL TH-P/S [%]

“Absolute throttle position sensor” indi-
cates the throtile opening computed by
ECM according to the signal voltage of
the throftle 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 SWNV
[MAP/BARO]}

The contral condition of the MAP/BARO
switch soienoid vaive (determined by
ECM according to the input signal) is
indicated.

MAP __. Intake manifold absolute pres-
sure

BARO ... Ambient barometric pressure

ABSOL PRES/SE [V]

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

VYOLTAGE
(V]

Voltage measured by the voltage probe.

PULSE
[msec] or [Hz] or [94]

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

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

be measured.

® Figures with “#”s are temporary ones,

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

CONSULT (Cont'd)
ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
. . -
523:;2.023.:;2:0 e orgna If trouble symptom disappears, see @ Hamess and connector
FUEL INJECTION "y ouv’e Syme ppears, ® Fuel injectors
® Change the amount of fuel injec- [ CHECK ITEM. ® Front heated oxvgen sensor
tion using CONSULT. ¥
® Engine: After warming up, idle
IACV-AACHN the engine. Engine speed changes according to [ ® Harness and connector
® Change the IACV-AAC valve 9 p 9 9
OPENING ) . the opening percent. ® |ACV-AAC valve
opening percent using CON-
SULT.
. . -
523;22';1‘:;2;0 the original ® Harness and connector
ENG COCLANT . If trouble symptom disappears, see |® Engine cooclant temperature sen-
® Change the engine coolant tem-
TEMP o . CHECK ITEM. sor
perature indication using CON- ® Fusl injectors
SULT. I
® Engine: Return to the original
trouble condtion If trouble symptom disappears, see
IGNITION TIMING {® Timing light: Set ymp ppears, ® Adjust initial ignition timing
L - . CHECK ITEM.
® Retard the ignition timing using
CONSULT.
® Engine: After warming up, idie ® Harness and connector
the engine. ® Compression
POWER BAL- ® Ajr conditioner switch “OFF” Engine runs roudh or dies ® Injectors
ANCE ® Shift lever “N” g 9 ’ ® Power transistor
® Cut off each injector signal cne ® Spark plugs
at a time using CONSULT. ® [gnition coils
® lgnition switch: ON ® Harness and connector
COOLING FAN ® Turn the cooling fan “ON” and Cooling fan moves and siops. ® Cooling fan motor
“QFF" using CONSULT. g
® |gnition switch: ON (Engine
stopped}
FUEL PUMP I Fuel pump relay makes the operat- | ® Harness and connector
RELAY © Tum the fuel pump relay "ON ing sound ® Fuel pump rela
and “OFF” using CONSULT and | "9 : pump relay
listen to operating sound.
® [gnition switch: ON
EGRC SOLE- ® Turn EGRC-solenoid valve “ON” | EGRC-solenoid valve makes an ® Harness and connector
NOID VALVE and “OFF” using CONSULT and | operating sound. ® EGRC-solenoid valve
listen to operating sound.
® |gnition switch: ON
* . - *
VALVE TIMING Turn |qtake val\:e t'ng Cf) ntroln Intake valve timing conirol solenocid Hamess and C o.n nector
SOL solenoid valve “ON” and "OFF valve makes an operating sound ® Intake valve timing control sole-
using CONSULT and listen to P 9 ' nold valve
operating sound. :
SELF-LEARNING |® In this fest, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching
CONT “CLEAR” on the screen.
® Engine: After warming up, run
. _ .
PURG VOL engine at 1,500 rpm . Engine speed changes according to Harness alnd connector
@ Change the EVAP canister purge . ® EVAP canister purge volume
CONTN . the opening step.
volume control valve opening control valve
step using CONSULT.
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TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® Ignition switch: ON (Engine
stopped) . ) @
VENT . - Solencid valve makes an operating |® Harness and connector
CONTROL/YV ® Tum solenoid vaive "ON" and sound ® Solenoid valve
“OFF" using CONSULT and lis- ’ ' WA

ten to operating sound.

@ [gnition switch: ON {Engine

stopped) . .
®
VGV BYPASSIV | ® Tum solencic valve "ON® and | S018N0id valve makes an operating | & Harness and connector =
“QFF" using CONSULT and lis- '
ten to operating sound. L
EVAP canister purge control sole-
® Start engine. noid valve makes an operating
. ) d 1
® Turn the EVAP canister purge sound. ® :\a/:: ?:sa:ii;tefortl:?e: Zgn trol
PURG CONT S/V control solenoid valve “ON” and | Check vacuum signal for EVAP solenoid valve purg
“OFF” using CONSULT and lis- | canister purge contro! valve.
® Vacuum hose

ten for operating sound. VC ON ... Vacuum exists. FE
VC OFF ... Vacuum does not exist.

@ |gnition switch: ON
(Engine stopped)
®
® Turn the MAP/BARO switch sole- | MAP/BARO switch solenoid valve Hamness and connector
: « ” - & MAP/BARO switch sclenocid
noid valve between “MAP” and | makes an operating sound. valve
“BARO” using CONSULT and 0T
listen for operating sound.

GL

MAP/BARO SW/V

;AE:K FITEMP ® Change the tank fuel temperature using CONSULT. AT
DTC CONFIRMATION MODE A,
SRT STATUS mode
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”, EC-44.
PDTC WORK SUPPORT MODE
TEST MODE TEST ITEM CONDITION REFERENCE PAGE BR
PURGE FLOW P1447 EC-412
VG CUTA BP/V P1491 EC-432 .
EVAPORATIVE PURG CN/V & S/V P1493 EC-444 ST
SYSTEM PURG VOL CN/V P1444 EC-399
EVAP SML LEAK P0440 EC-287 RS
EVAP SML LEAK P1440 EC-386
FR 02 SENSOR P0130 EC-161
FR G2 SENSOR FTL 02 SENSOR Po1ST Refer to corresponding trouble di i EC1%8 e
FR 02 SENSOR P0132 o oTo, g trouble diagnosis EC-175
FR 02 S8ENSOR P0133 EC-182
RR 02 SENSOR P0137 EC-201 FIA
RRA 02 SENSOR RR 02 SENSOR P0138 EC-208
RR 02 SENSOR P0139 EC-215 EL
EGR SYSTEM P0400 EC-269
EGR SYSTEM EGRC-BPT/VLY P0402 EC-278
EGR SYSTEM P1402 EC-379 103
AT (TGC SNV) TCC 8/ FNCTN P1776 EC-463
233
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FUNCTION TES

CONSULT (Cont’d)

T MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY}
® [gnition switch: ON
SELF-DIAG {Engine stopped) _—
— 1 t
RESULTS ® Dispiays the results of on- Objective system

board diagnostic system.

CLOSED THROTTLE
POSI

® [gnition switch: ON
{Engine stopped)

@ Closed throttle position sen-
sor gircuit is tested when
throttle is opened and
closed fully. ("IDLE PQOSI-
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 throttie position)

@ Throttle position sensor
{Ciosed throttle position)
adjustment

® Throttle linkage

@ Verify operation in DATA
MONITOR mode.

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

® Throftle position sensor

® Throttle position sensor
adjustment

® Throttle linkage

® Verify operation in DATA
MONITGR mode.

PNP SW/CIRC

® [gnition switch: ON
(Engine stopped)

® Park/neutral position (PNP)
switch circulit is tested when
shift lever is manipulated.

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

3.0v
closed)
Qut of N/P positions OFF
in N/P positions ON

® Harness and connector

® Park/neutral position (PNP})
switch

® Linkage or Park/neutral
position (PNP) switch
adjustment

FUEL PUMP
CIRCUIT

® [gnition switch: ON
(Engine stopped)

® Fuel pump cireuit 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-
cuirt

@ [gnition switch: ON
{Engine stopped)

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

The EGRC-solenoid valve makes an oper-

ating sound every 3 seconds.

® Harness and connector
® EGRC-solenoid valve

VALVE TIMING 3/V
CKT

® |gnition switch: ON (Engine
stopped)

® intake valve timing control
solenoid valve circuit is
tested by checking solenoid
valve operating sound

The intake valve timing control solenoid
valve makes an cperating sound periodi-

cally.

® Hamess and connector
® Intake valve timing control
solenoid valve

COOLING FAN CIR-
CcuIT

® Ignition 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
® Cocling fan motor
® Cooling fan relay

*: If this function test mode is not available, use “ACTIVE TEST” mode.

234
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FUNCTION TEST
FIEM CONDITION JUDGEMENT CHECK iTEM {REMEDY}
® [gnition switch: ON — Gl
START
@ Start signal circuit is tested .
when engine is started by A
operating the starter. Before
cranking, battery vollage
START SIGNAL L] i
and engine ccolant tem- Start signal: OFF — ON Hafr)ess arl1d connector B
CIRCUIT ) # |gnition switch
perature are displayed. Dur-
ing cranking, average bat-
tery voltage, mass air flow LG
sensor output voltage and
cranking speed are dis-
played.
® |gnition switch: ON
. '(:’E()l:vg;rrlztr;.ln:':ng)ir it i Locked position ON ® Harness and connector FE
PW/ST SIGNAL erng ¢ ,Cu ® Power steering oil pressure
CIRCUIT tested when steering wheel switch
is rotated fully and then set ® Power steering oil oum
t0 a straight line running Neutral position OFF g ofl pump GL
position.
® Vehicle speed sensor circuit
. T
VEHICLE SPEED Is testod when vehicle is | Vehicle speed sensor input signal is . c:r:?;:ssag: dczzgzgf_”
SEN CKT running at a speed of 10 greater than 4 km/h (2 MPH) ) P
. ® Electric speedometer
km/h (6 MPH) or higher. AT
® After warming up, idle the
engine. ® Adjust ignition timing (by
® [gnition timing adjustment is s moving camshaft position EA
IGN TIMING ADJ checked by reading ignition | |C, iming light indicates the same value | (o100 distributon)
o . C on the screen. -
timing with a timing light ® Camshaft position sensor
and checking whether it drive mechanism A
agrees with specifications.
@ INJECTION SYS (Injector,
fuel pressure regulator, har- BR
ness or cennector)
@ [GNITION SYS (Spark plug,
® Air-fuel ratio feedback circuit . { . pal_r‘ plug S
L . power transistor, igniion 1
{injection system, ignition .
svstem. vacuurm svstem coil, hamess or connector)
MIXTURE RATIO Y o ystem, Front heated oxygen sensor COUNT: More |® VACUUM SYS (Intake air
etc.) is tested by examining . i
TEST than 5 times during 10 seconds leaks) BS
the front heated oxygen
® Front heated oxygen sensor
sensor output at 2,000 rpm circuit
under nan-ioaded state. ® Front heated oxygen sensor BT
operation
® Fuel pressure high or low
® Mass air flow sensor A,
EL
D24
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CONSULT (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BALANCE

® After warming up, idle the
engine.

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

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

® Compression

® Valve timing

® After warming up, idle the
engine.
® |ACV-AAC valve systern is

Difference in engine speed is greater than

® Harness and connector
® |[ACV-AAC valve
® Ajr passage restriction

IACV-AACIY ltested.by detecting change 150 rpm between when valve opening is at |  between air inlet and |IACV-
SYSTEM in engine speed when
.. |80% and at 20%. AAC valve :
IACV-AAC valve opening is ® 1AS (Idle adjusting screw)
changed to 0%, 20% and ; d 9
adjustment
80%.
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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, @I
1. “AUTO TRIG” {Automatic trigger):
# The malfunction will be identified on the CONSULT screen in real time.
In other words, DTC/1st trip DTC and malfunction item will be dispiayed at the moment the mal- 3
function is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannoct 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. LG
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 should be set in “DATA MONITOR (AUTO

TRIG)” mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, CL
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 Gi section, “Incident Simulation Tests” in "HOW TO PERFORM EFFICIENT DIAGNOSIS FOR 0T
AN ELECTRICAL INCIDENT".) '

2. “MANU TRIG” AT
e [f the maifunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to

“MANU TRIG”. By selecting “MANU TRIG” you can monitor and store the data. The data can be
utilized for further diagnosis, such as a comparison with the value for the normal operating condi- BA

tion.

FEE

[l seLect montor mem | [ seT mecompincono | | [ sET mecorpiNg conp | BA

ECM INPUT SIGNALS IGCRETI vanu TRic | | auto TRiG | IEETATORRYETE

| MAIN SIGNALS | [ Lona TME_|
[ sELecTion From MENU | | | | |
| | | | | ! BS
l | | | | |
|[sermng)|  START | | || | BT
T T Al
“SETTING” “AUTO TRIG" “MANU TRIG™
A malfunction can be A malfunction can not be &L
displayed on “DATA displayed on “DATA
MONITOR” screen MONITOR” screen
automatically if detected. automatically even if ()
detected.

SEF529Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tooi (GST): Sample

SEF139P)

Data link connectar
for GST

AECEB79

VTX GENERIC OBD |l
PROGRAM CARD

Press [ENTER]

Sample screen”

SEF398%

OBD I FUNCTIONS

FO: DATA LIST

F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen*

SEF4165
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Generic Scan Tool (GST)

DESCRIPTION

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

1S09141 is used as the protocol.

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

manual.

GST INSPECTION PROCEDURE
1. Turn ignition switch OFF.

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

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

3. Turn ignition switch ON.

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

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

shown.)

5. Perform each diagnostic mode according to each service
procedure.

For further information, see the GST Operation Manual of

the tool maker.

EC-76



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

MODE 1

READINESS TESTS

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

MODE 2

{(FREEZE DATA}

This mode gains access to emission-related data value which were stored by ECM
during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-65).]

MODE 3

DTCs

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

MODE 4

CLEAR DIAG INFO

This mode can clear all emission-related diagnostic infarmation. This includes:
® Clear number of diagnostic trouble codes (MODE 1)

® Clear diagnostic trouble codes (MODE 3)

® Clear trouble code for freeze frame data (MODE 1)

® Clear freeze frame data (MODE 2)

® Reset status of system monitoring test (MODE 1)

® Ciear on board monitoring test results {(MODE 6 and 7)

MODE 6

(ON BOARD TESTS)

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

MODE 7

{ON BOARD TESTS)

This mode enables the off board test drive to oblain test results for emission-related
powertrain components/systems that are continucusly monitored during normal driv-
ing conditions.

MODE 8

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

® Vacuum cut valve bypass valve closed

In the following conditions, this mode cannot function.

® | ow ambient temperature

® | ow battery voltage

® Engine running

® |gnition switch “OFF”

® Low fuel temperature

® Too much pressure is applied to EVAP system

EC-77
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. TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

i

MEF036D

/""i"“:—\
INFO ’
fgk( CAUSE
S

f P

=]

)

SEF233G

SEF234G
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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 signais 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. Foliow the “Work Flow” on EC-80.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example on next page should be used.
Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electroni-
cally controlied 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 famp to

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

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

o 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 Gl
Incident Date Manuf. Date In Service Date
. O Vehicle ran out of fuel causing misfire MA
Fuel f
uel and fuel filler cap [] Fuel filler cap was left off or incorrectly screwed on.
O Impossible to start O No combustion [} Partial combustion .
) Startabilit O Partial combustion affected by throttle position EW
¥ O Partiat combustion NOT affected by throttle position
1 Possible but hard to start I Others [ . ] e
7 1diin O No fast idle O Unstable O High idle O Low idle
9 O Others [ ]
Symptoms
0O Stumble O Surge O Knock O Lack of power
O Driveability 01 Intake backfire O Exhaust backfire
1 Others [ ]
O At the time of start 1 While idling FE
O Engine stall O While accelerating 0O While decelerating
[ Just after stopping D While loading ol
Incident oceurrence [7 Just after delivery O Recently
J In the morning O At night O In the daytime
Frequency O All the time 0 Under certain conditions O Sometimes MT
Weather conditions O Not affected
Weather 0O Fine 1 Raining 0 Snowing O Cthers | ] AT
Temperature 0 Hot 0 Warm O Cool O Cold O Humid °F
O Cold {1 During warm-up O After warm-up EA
Engine conditions Engine speed 1 , I L I | [ \ |
0 2,000 4,000 6,000 8,000 rpm
RA
Road conditions O In town O In suburbs U Highway 1 Off road {up/down)
O Not affected
O] At starting O While idling O At racing B
O While accelerating O While cruising
Driving conditions O While decelerating O While tumning (RH/LH) a7
Vehicle speed [T S VTN [ SN W W T S R R |
10 20 30 40 50 60 MPH
Malfunction indicator lamp [T Turned on 0 Not tumned on RS
BT
A
EL
o
241
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TROUBLE DIAGNOSIS — Introduction

Work Flow

CHECK IN

|

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

|

CHECK DTC AND FREEZE FHAME DATA.

Check and PRINT OUT (write down) (1st trip) Diagnostic Trouble Code (DTC) and
Freeze Frame Data (Pre-check). Then clear. Paste it in repair order sheetf.

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

-3 STEP II

Symptoms
collected.

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

Y

Normal Code
(at STEP 1)

h 4

Verify the symptom by driving in the condition the cus-
tomer described.

Maffunction Code
{at STEP II)

h

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

...u.u....,.."...a.......-............:1 STEP "E

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

w

......................................... 1 STEP WV

!

Choose the appropriate action.

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

Malfunction Code (at STEP If or IV) ll\!ormal Code (at both STEP Il and IV)

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

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

A4
Perform inspections

according fo Symptom
Matrix Chart.
v v

TROUBLE DIAGNOSIS FOR DTC PXXXX.

:

REPAIR/REPLACE

STEP Vi

NG

*:
*2:

*3:
o H
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FINAL CHECK

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

STEP VII

l oK
CHECK OUT
If completion of SRT is needed, drive vehicle
under the specific patiern. Refer to EC-486.

“TROUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-107.

TENT INCIDENT", EC-106.

EC-80

if the incident cannot be duplicated, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-106.
It the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to

If time data of “SELF-DIAG BESULTS” is other than “0” or “1t”, refer to “TRQUBLE DIAGNOSIS FOR INTERMIT-
If the malfunctioning part cannot be found, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-106.



TROUBLE DIAGNOSIS — Introduction

Description for Work Flow

STEP

DESCRIPTIGN

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred using the

“DIAGNOSTIC WORK SHEET”, EC-79.

STEP |l

Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the (1st
trip) Diagnostic Trouble Code (DTC) and the (1st trip) freeze frame data, then erase the code and the data. (Refer
to EC-52.) The (1st trip) DTC and the (1st trip) freeze frame data can be used when duplicating the incident at

STEP NI & IV.

Study the relationship between the cause, specified by (1st trip) DTC, and the symplom described by the customer.

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

LA

[ER

Lc

STEP I

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

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) mede and check real time diagnosis results.

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

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

STEP IV

Try to detect the {1st trip) Diagnostic Trouble Code by driving in {or performing) the “DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE". Check and read the (1st trip} DTC and (1st trip) freeze frame data by

using CONSULT or Generic Scan Tool.

During the (1st trip) DTC verification, be sure to connest 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 available, perform the
“OVERALL FUNCTION CHECK” instead. The (1st trip) DTC cannot be displayed by this check, however, this sim-

plified “check” is an effective alternative.
The “NG” resuit of the “"OVERALL FUNCTION CHECK” is the same as the (1st rip) DTC detection.

STEPV

Take the appropriate action based on the results of STEP | lthrough IV.
If the malfunction code is indicated, proceed to TROUBLE DMAGNOSIS FOR DTC PXXXX.
If the normal code is indicated, proceed o the BASIC INSPECTION. (Refer to EC-82.) Then pearform inspections

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

STEP VI

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

(AUTO TRIG)" mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-

SULT. Refer to EC-97.

The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gi
saction ("HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”).

Repair or replace the malfunction parts.

STEP VII

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

Perform the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” and confirm the normal code
[Diagnostic trouble code No. POO0O or 0505] is detected. If the incident is still detected in the final check, perfarm

STEP VI by using a different method from the previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC in

ECM. (Refer to EC-52.)

EC-81

eL
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;

e Headlamp switch is OFF,
e Air conditioner switch is OFF,
L

L

SEF1421

P g oy B RN
Data link connector
for CONSULT

BEFORE STARTING

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

2. Open engine hood and check the following:

® Harness connectors for improper connections

® Vacuum hoses for splits, kinks, or improper
connections

® Wiring for improper connections, pinches, or
cuts

B] v

AECE78

Thermoe-element

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

¥

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

CHECK F1 CAM FUNCTION NG

A4

1. If engina is not completely cold, remove
throttia body from engine. Then, wait for at
least 3 hours. (This step is necessary to
hring the temperature of the thermo-efement
to the room temperature,

. Measure thermo-element stroke {L) and
room temperature.

. Check thermc-element stroke {L) as shown

@
~411.05
(o.aaw-1
ﬁ
0.5
{0.302)
20 k) 26 25 40
1-4) (32) E8T (104)

Thermo-element temperature °C (°F)

AEC3922
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in the figure.

(Go to next page.)

EC-82

Check Fl cam, refer to “Fast
Idle Cam (FIC) in BASIC SER-
VICE PROCEDURE, EC-32.




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

Se=ME

Throttle position, @H
_sensor harnass CHECK IGNITION TIMING. NG Adjust ignition timing by furn-
connector’ 1. Warm up engine to nocrmal operating tem- ing distributor.
perature,
2. Stop engine and disconnect throttle position MA
sensor harmess connector.
3. Start engine.
4. Check ignition timing at idle using timing )
light.
Ignition timing: ER]
8°22° BTDC

h 4

SEF455T

rOK LE

CHECK BASE IDLE SPEED. NG Adjust engine speed by tumn-
Does engine speed fall to the following speed? ing idle speed adjusting screw.
M/T: 625+50 rpm

A/T: 72550 rpm {in “P” or “N” position)

OK o
v Y FE

CHECK CLOSED THROTTLE POSITION ADJUSTMENT

SWITCH IDLE POSITION. (Check throttle Refer to “THROTTLE POSI-

position sensor idle position.) TION SENSOR IDLE POSI- @.[L

@ Aiways check ignition timing and base TION ADJUSTMENT",
idle speed before performing the follow- Go to EC-85.

SEF284G ings.
1. Warm up engine to normal operating tem- oK MT

O]

Y

h 4

parature.
D 2. Check FI cam, refer to procedure .
¥7r MONITOR ¢ NOFAIL 3. Stop engine.

= 4. Turn ignition switch “ON". B
CLSP THL/P SW ON 5. Select “DATA MONITOR” mode with AT

CONSULT.
6. Select “CLSD THL/P SW" from the
menu. EA
7. Read “CLSD THL/P SW" signal
under the following conditions.
@® |nsert a 0.3 mm (0.012 in) and 0.4 mm
{0.016 in) feeler gauge alternately between BA
J the throttle adjust screw (TAS) and throtile
drum as shown in the figure and check the
SEF121W signal.
“CLSD THL/P SW” signal should remain BR
“ON" while inserting 0.3 mm {0.012 in) feeler
D gauge.
¥ MONITOR  ¥¢ NOFAIL “CLSD THL/P SW" signal should remain
CLSD THL/P SW OFF “OFF” while inserting 0.4 mm {0.016 in) ST
feeler gauge.

| RECORD

OR

4. Disconnect closed throttle position =
switch harness connector. RS

6. Connect the tester probe to closed
throttle position switch terminals @

and (8. BT

6. Check harnass continuity under the
RECORD J following conditions.
sEF1zow! | ® Insert the 0.3 mm (0.012 in) and 0.4 mm
{0.016 in) feeler gauge alternately between HA
the throttle adjust screw (TAS} and throttle
drum as shown in the figure and check conti-
nuity.
“Continuity should exist” while inserting 0.3 EL
Throttle mm (0.012 in) feeler gauge.
adjustment “Caontinuity should not exist” while inserting
0.4 mm (0.016 in) feeler gauge.

OK

=%

4
Feeler gauge
/__—/

NN

o5

r

)
) = / {Go t )
et o to next page.
Throttle drum
AECBA7A

EC-83
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)
End ‘e~ Closed throttle position
1.8, switch connector ® Reconnect throttle position sensor

harness connector and closed
= throttle position switch hamess con-
515 nector.
® Rev engine (2,000 to 3,000 rpm) 2
or 3 times under no-load and then
@ run engine at idle speed.

:

seFss2y| | RESET THROTTLE POSITION SENSOR IDLE
POSITION MEMORY.
Note: Always warm up engine to normal
[ \ operating temperature. If engine is
77 (S\ Ho N cool, the throttie position sensor idle
position memory will hot be reset cor-

G rectly.

1. Start engine.
2, Warm up engine to nermal operating tem-
) ) perature.
o Cl@ H @ 3. Select “CLSD THL POS" in “DATA
MONITOR” mode (Manual trigger)

m with CONSULT.
4. Stop engine. (Turn ignition switch “OFF”.)
5. Turn ignition switch “ON” and wait at least 5

seconds.
SEF884V| | & Tumn ignition switch “OFF” and wait at least
5 seconds.

7. Repeat steps 5 and 6 until “CLSD
THL POS” in "DATA MONITOR”
mode with CONSULT changes to
"ON”.

OR
@ 7. Repeal steps 5 and 6, 20 times.

!

CHEGK TARGET IDLE SPEED. NG

Adjust idle speed. Refer to

Y

Read the engine idle speed in “DATA
MONITOR” mode with CONSULT.
M/T models except for Canada:
67550 rpm

M/T models for Canada:
75050 rpm

AIT models:
800150 rpm
(in “P” or “N” position)

OR

Check idle speed.

M/IT models except for Canada:
B75+50 rpm

M/T models for Canada:
750150 rpm

AT models:
800x50 rpm
{in “P” or “N’’ position)

VOK

After this inspection, unnecessary diagnostic
trouble code No. might be displayed.

Erase the stored memory in ECM.

Refer 10 “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION” (EC-42) and “HOW TO
ERASE DTC” in AT section.

¢0K

INSPECTION END

246 EC-84
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TROUBLE DIAGNOSIS — Basic Inspection

TEMP

Basic Inspection (Cont'd)

THROTTLE POSITION SENSOR

IDLE POSITION

ADJUSTMENT

Note:

lv----y,
120 270

Never adjust throttle adjust screw (TAS).

Do not touch throttle drum when checking “CLSD
THL/P SW” signal or “continuity”, doing so may cause

an incorrect adjustment.

Warm engine up to normal operating temperature.
Check FI cam. Refer to procedure [# .

Stop engine.

SEF246F

Y MONITOR
CLSP THL/P SW

¥ NO FAIL
ON

| RECORD

SEF121W

Yr MONITOR
CLSD THL/P SW

¥ NO FAIL
OFF

RECORD [

SEF122W

Throtile
position

Counterclockwise
AECB48A

PN

18 |

N> O

10.

1.

12.

Loosen throttle position sensor fixing bolts.

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Select "CLSD THL/P SW” from the menu.
Read “CLSD THL/P SW” signal under the following
conditions.
Insert 0.3 mm (0.012 in) feeler gauge between
throttle adjust screw and throttle drum as shown in
the figure and check the foilowing.
Open throttle valve and then close.
“CLSD THL/P SW” signal should remain “OFF”
when the throttle valve is closed. (If signal is
“ON", turn throttle position sensor body counter-
clockwise until the signal switches to “OFF”.)
Temporarily tighten sensor body fixing bolts as fol-
lows.
Gradually move the sensor body clockwise and
stop it when “CLSD THL/P SW” signal switches
from “OFF” to “ON”, then tighten sensor body
fixing bolts.
Make sure the signal is “ON” when the throttle valve
is closed and “OFF” when it is opened. Repeat it 2
or 3 times.
Remove 0.3 mm {0.012 in) feeler gauge then insert
0.4 mm (0.016 in) feeler gauge and check the follow-
ing.
Make sure the signal remains “OFF” when the
throttle valve is closed. Repeat it 2 or 3 times.
Tighten throttle position sensor.
Check that the “CLSD THL/SW” signal remains
“OFF” while closing throttle valve. If NG, repeat from
the step 4.
After this adjustment, go to procedure [ RESET
THROTTLE POSITION SENSOR IDLE POSITION
MEMORY.

OR

Disconnect closed throttle position sensor harness
connector.

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

Insert the 0.3 mm (0.012 in) feeler gauge between
the throttle adjust screw and throttle drum as shown
in the figure and check the following.

Open throttle valve then close.

(A
EM
LE
FE
CL
MT
AT
[FA
BR
ST

RS

RA

EL
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E DISCONNECT

T.5.

switch connector

[2]

Closed throttle position

SEF862Y

248

Basic Inspection (Cont’d)

10.

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

Temporarily tighten sensor body fixing bolts as fol-
lows.

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

Make sure the continuity exists when the throttle
valve is closed and continuity does not exist when it
is opened. Repeat it 2 or 3 times.

Remove 0.3 mm {0.012 In) feeler gauge then insert
0.4 mm (0.016 in) feeler gauge and check the follow-
ing.

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

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

EC-86
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Diagnostic Trouble Code (DTC) Inspection

Priority Chart

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

priority chart.

Priority

Detected items (DTC)

1

® P0100 Mass air flow sensor (0102)

® P0O110C Intake air temperature sensor {0401)
® P0115, PO125 Engine coolant temperature sensor (0103}, {0908}
® P0120 Throttle position sensor (0403)

® P0180 Tank fuel temperature sensor (0402)
® P0325 Knock sensor (0304)

® P0O340 Camshaft position sensor (0101)

® P0O500 Vehicle speed sensor (0104)

® P0O605 ECM (0301)

® P1320 Ignition signal {0201)

® P1400 EGRC-solengid valve (1005)

® P1706 Park/neutral position switch (1003)

® P0105 Absoclute pressure sensor {0803)

® PO130-P0134 Front heated oxygen sensor (0303-0412)

® P0O135 Front heated oxygen sensor heater (0901)

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

® P0141 Rear heated oxygen sensor heater {0902)

® P0335, P1338 Crankshaft position sensor (OBD) (0802), (0905)

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

® P04486, P1448, P1448 EVAP canister vent control valve (0903), (0215), (0309)
® P0450 EVAP control system pressure sensor (0704)

& P0510 Closed throttle position switch (0203)

® P1105 MAP/BARO switch solencid vaive (1302)

® P1401 EGR temperature sensor (0305)

® P1447 EVAP control system purge flow monitering (0111)

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

® P1492, P1493 EVAP canister purge control valve/solenoid valve (0807}, {0312)
® P1775, P1776 T/C clutch solenoid valve (0904), (0513)

® P0171, PO172 Fuel injection system function (0115), (G114)

® P0304 - PO300 Misfire (0605 - 0701)

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

® P0402 EGRC-BPT valve function (0306)

® P0420 Three way catalyst function (0702}

® P0440, P1440 EVAP control system (SMALL LEAK) (0705}, (0213)
® PO505 IACV-AAC valve (0205)

® P1110 Intake valve timing control (0805)

® P1148 Closed loop control {0307)

EC-87
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

The ECM enters fail-safe mbde, it any of the following maifunctions 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™

Detacted itemns

Engine operating condition in fail-safe mode

PO100

0102

Mass air flow sensor cir-
cuit

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

PO110

0401

Intake air temperature
sensor

The ECM functions on the assumpticn that the intake air temperature is 30°C
(86°F).

P0115

6103

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,

Engine coolant temperature decided

Condition (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)

40 - 80°C (104 - 176°F)

Except as shown above (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

Poor acceleration

When accelerating

Unable to
access
ECM

Unable to
access
Diagnostic
Test Mode
]

ECM

ECM fail-safe activating condition

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

When the fail-safe system activates (l.e., if the ECM detects a malfunction
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 ECM and DTC cannot be confirmed.
Engine control with fail-safe

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

ECM fail-safe cperation

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

Fuel injection Simultaneous multiport fuel injection system

Ignition timing Ignition timing is fixed at the preset value

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

Fuel pump when engine stalls

IACV-AAC valve Full open

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

*1: In Diagnostic Test Mode Il {Self-diagnostic resulis)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T @l
4 e
- Q I
S g w
: = o i
& 0 w e|l8l=z|0 A
w @lz|0 Clalg| =
= '5 c|g zle|2/e|B
SYSTEM % L% | Qlzla|3 |
~ Basic engi = Z| 6 o ol Z |3l ]
asic engine control system 0 ols wl = = O o | Reference page
w = = 8 | = is 0 % =z
€& glw | g!B2]z|Z2 Z|l¥E|la|o]3
=, 8188 z|2|8|5/5|8|2]s5
< 32|52 |8|5|51E|12|2138|3 LG
glZ2|0|2|2alelx| @ -
P1ElSlz|e o @ ElElsl2
| 2lE|lE€lu <25 2|55 ]|2
Z|lw |k ola|=x €|z B E
8lZ|E E|y c|S|l2|c|m|@|w
zle 8|28 3/52/3/%|g|g ik
TIEIE|S|S|F|2|2|a(dlR|&|&
Warranty symptom c¢ode AA | ABJAC | AD | AE | AF {AG | AH | AJ | AK| AL | AM [ HA
Fuel Fuel pump ¢ircuit 1 1 2 3 2 2 2 3 2 {EC-487 EE
Fuel pressure regulator system 3 3 4 4 4 4 4 4 4 4 EC-33
Injactor circuit 1 1 2 3 2 2 2 2 EC-481
Evaporative emission system 3|1 3| 4] 4] 4 4 4 | 4 4 4 EC-21 CL
Air Positive crankcase ventilation system 3 [ 31414 4] 4] 4]4] 4 4 1 EC-31
Incorrect idle speed adjustment 3 3 1 1 1 1 1 EC-82
IACV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 |EC-321
IACV-FICD solenpid valve gircuit 2 2 3 3 3 3 3 3 3 3 EC-495 M
tgnition Incorrect ignition timing adjustiment 313 1 1 1 1 1 1 EC-82
Ignition ¢ircuit 1 1 2 2 2 2 2 2 EC-355
EGR EGRC-solenoid valve circuit 2| 233 3 EC-367 AT
EGR system 2 1 2 3|3 3| 2 2 3 3 EC-269
Main power supply and ground circuit 2 2 3 3 3 3 3 2 3 2 |EC-107
Air conditioner circuit 2 2 3 3 3 3 3 3 3 3 2 [ HA section =

1 - 6: The numbers refer to the order of inspection. (continued on next page)

BR

ST

RS

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

SYMPTOM
T
% g
_ o I
£ & v _
o = P w
S o uf El&|z|@
& & i s F|B8 &
W Sz Q Eialg| %
= E o |Q dlz|2|el|o
SYSTEM E el - QlE|la|3 |
— Engine Control system Ly @ 58y g e & | Reference page
ul Z | 28| 4|E o822
& Slw|zl2|l=Z|lz|8|E|a3|lo]|=2
ElalZ2|IR]|z 2l |E|RE 1215 Q
2|1L e Ol | % | w L0
blglZlo|pl2|s]le|c|@|w|w|d
= 90 o = a
w |8 (& CjiZ|lo|l=x]|2]=2
Q ElE | w]d = w lsl&agl =
HHBEIHEEBH L
= = o X T =
| & | @ 2| = w
z1¢12|z(212(13/2(2(5|8/8|k
T|O|xT|=w I (x| @ | w|Oo|W|H| o
Warranty symptom code AA | AB |AC | AD | AE | AF |AG | AH | AJ | AK | AL | AM | HA
Engine Con- | Camshaft position sensor circuif 2 2 3 3 3 3 3 3 EC-261
trol Mass air flow sensor circuit 1 1 2 2 2 2 2 2 EC-112
Front heated oxygen sensor circuit 1 2 3 2 2 2 2 EC-181, 168
Engine coolant temperature sensor circuit | 1 1 2 3 2 3 2 2 3 2 EC-136, 155
Throttle position sensor circuit 1 2 2 2 2 2 2 2 EC-141
Incorrect throttle position sensor adjust- 3 1 1 1 1 4 1 4 EC-82
ment
Vehicle speed sehsor circuit 2 3 3 3 EC-316
Knogk sensor circuit 2 3 EC-251
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-334, 88
Start signal circuit 2 EC-484
Park/neutral position (PNP) switch circuit 3 3 3 3 3 EC-453
Power steering oil pressure switch circuit 2 3|3 EC-491

1 - 8: The numbers refer to the order of inspection. (continued on next page)}
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
z &
— 5 T &l
=< [
=N = =z i
&) o u o Sl=z]|@
i & w E|E12|%
] z | & clE|2|g MA
b £|181¢Q dlz|2]z o
SYSTEM = o @ aig 22| G Reference
— Engine mechanical & other 0 S 5|8 w2 o F18|1% |2 page
in} = = pd
& s|lE|le|la|{E|l=zj{z|EI1S|8]|3 Bl
AR EEE
flal2| S| z|lo|lgl<!ll % L |0
o | ZlZ210|@ |2 )d|cic|Plw|lw|ad
L I m
olw (2|2 ol lol|l=x|2]2|x= LE
= = L = > = w i om v | x
£/ 8l |l=«lC|RB [T S 0|l®iWy
218|525 |3|2|5/3|8|8|¢8|E
g = >
$|6|¥/5|3S|218|0 4|5 |8|k|a
Warranty symplom code AA[AB |AC | AD | AE ) AF | AG | AH | AJ | AK | AL | AM | HA
Fuel Fuel tank 5 FE section
Fuel piping 5 5 5 5 5 5
Vapor lock 5 FE
Valve deposit
Poor fuel {Heavy weight gasoline, Low g 5 5 5 5 5 5
octane) . - €L
Air Air duct
Air cloaner
Adr leakage from air duct T
{Mass air fiow sensor — throttle body) 5,5 5 515 5 ‘
Throttle body, Throttle wire 5 5 5 5 FE section
Air leakage from intake manifold/ _ AT
Collector/Gasket
Cranking Battery
1 1 1 1 1 1 1 )
Alternator circuit EL section
Starter circuit 3 1 FA
Flywheel/Drive plate 6 EM section
Park/neutral position {(PNP) switch 4 AT section
Engin: li Fi
gine Cy !nder head sls1sls/|s s | s 5 =
Cylinder head gasket 4 3
Cylinder block
Piston 4 BR
Pist i
mon g 6|6 |6l6f6 6| s 6
Connecting rad EM saction
Bearing ST
Crankshaft
Valve Timing chain
mechanism | Camshait
5 =
Intake valve s 5 3 5 5 3 3 3 ES
Exhaust valve
Exhaust Exhaust manifold/Tube/Muffler/Gasket FE section
Three way catalyst BT
Lubrication | Qil pan/Oil strainerQil pump/Oit filter/Oil MA, EM and LC
gallery 5|65 [5]5:5 5|5 5 |sections
Qil level (Low)/Filthy oil HA
Cooling Radiator/Hose/Radiator filler cap
Thermostat 5 LC section
Water pump 5|s|5]|5]s 515 4| s EL
Water gallery
Cooling fan 5 E£C-468
Coolant level {(low)/Contaminated coolant MA section DX
1 - 6: The numbers refer to the order of inspection.
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode

Remarks:

& Specification data are reference values.

® Specification data are outputinput values which are detectsd or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.

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

® |f the real-time diagnosis resuits 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
' ® Tachometer: Connect Almost the same speed as the CON-
CMPS-RPM (REF) ® Run engine and compare tachometer indication with the CONSULT value. SULT value.
® Engine: After warming up Idle. 10-17V
® Air conditioner switch: OFF T
MAS AIRFFL SE ® Shift lever: "N”
® No-oad 2,500 pm 1.5-21V
COOLAN TEMP/S | ® Engine: After warming up More than 70°C (158°F)
FR O2 SENSCR 0-03Ve 0.6-1.0V
® Engine: After warming up Maintaining engine speed at 2,000 pm | LEAN <> RICH
FR 02 MNTR Changes more than 5 times
during 10 seconds.
RR 02 SENSOR . . Revving engine from idle to 3,000 qpm |0 - 03V © 0.6 - 1.0V
® Engine: After warming up 8
RR 02 MNTR quickly LEAN > RICH
® - ot .
VHCL SPEED SE Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as
value the CONSULT value
BATTERY VOLT ® [gnition switch: ON (Engine stopped) 11 - 14V
® (gnition switch: ON Throttle valve fully closed 0.35 - 0.65V
THRTL POS SEN (Engine stopped)
® Engine: After warming up Throttle valve fully opened Approx. 4.0V
EGR TEMP SEN ® Engine: After warming up Less than 4.5V
START SIGNAL ® Ignition switch: ON — START — ON OFF — ON — OFF
Throttle valve: ON
® Engine: After warming up Idle position
CLSD THL/P SW ® |gnition switch: ON
{Engine stopped) Throttle valve: OFF
Slightly open
- A/C switch “OFF” OFF
ngine: After warming up, idle the
AIR COND SIG engine A/C switch “ON" ON
{Comprassor operates)
: Shift lever "P” or “N” ON
FNP SW/CIRC @ |gnition switch: ON
Except above | OFF
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TROUBLE DIAGNOSIS — General Description
CONSULT Reference Value in Data Monitor

H
Mode (Cont’d)
MONITOR ITEM CONDITION SPECIFICATION Gl
) ] . Steeting wheel in neutral position OFF
PW/ST SIGNAL ® Engine: After warming up, idle the (forward direction)
engine MA
The steering wheel is turned ON
Rear window defogger is operating
L rap ON
and/or lighting switch* is on
LOAD SIGNAL ® [gnition switch: ON ER
Rear window defogger is not operating
S N OFF
and lighting switch is nol on
IGNITION SW ® [gnition switch: QN — OFF CN — OFF L@
HEATER FAN SE ® Heater fan switch: ON — OFF ON — OFF
o Sigine: Ater warming b _ Idle 2.4 - 3.2 msec.
ir conditioner gwitch:
INJ PULSE ® Shift lever: “N”
® No-load 2,000 rpm 1.9 - 3.2 msec.
: ipgine;{:‘ﬁer warr;\ir;:g gFF,:F [dle 0.7 - 1.6 msec F&
ir conditioner switch:
B/FUEL SCHDL & Shift lever: *N” i
® No-load 2,000 rpm 0.7 - 1.5 msec @L
; : Er\gine: f‘-\-fter wan'.ning.j up idle 0- 10° BTDC
IGN TIMING ir condmot:el;swnch. OFF
® Shift lever: “N R
® No-oad 2,000 rpm More than 25° BTDC T
: E‘pgine:d.?ﬂer warr-r:irLg ;;::F Idle 20 - 60%
ir conditionar switch:
IACV-AACIV ® Shift lever: “N” AT
® No-load 2,000 rpm -
Idte 0 step
® Engine: After warming up =AY
® Shift lever: N More than 60 seconds after starting
PURG VOL C/V ® No-load [ engine
® M/T models: Jack up drive wheels AT models: 2,200 rpm —
and shift to 1st gear position. M/T modefs: 2,000 rpm and more than RA
16 kmi/m (10 MPH)
A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm | 56 - 155%
EVAP SYS PRES ® {gnition switch: ON Approx. 3.4V BR
AIR COND RLY ® Air conditioner switch: OFF — ON QOFF — ON
® [gnition switch is turned to ON (Operates for 5 seconds) 511
® Engine running and cranking ON
FUEL PUMP RLY ® When engine is stopped (stops in 1.0 seconds)
® Except as shown ahove OFF B
Engine coociant temperature is 90°C OFF
® After warming up engine, idle the (194°F) or less
COOLING FAN ‘enging. BT
® Air conditioner switch: OFF Engine coolant temperature is 91°C ON
(198°F) or more
Idle OFF
INT/V TIM SOL ® Engine: After warming up HA
2,000 rpm ON
VENT CONT/V @ [gnition switch: ON QFF
® Er\gine: After warming up tdle OFF (CUT) EL
® Ajr conditioner switch: OFF
[ ] i -
EGRC SOLAV o oot tover: N AT models: 2,200 rpm B
® M/T models: Jack up drive wheels M/T models: 2,000 rpm ON (FLOW} ”
and shift to 1st gear position and more than 16 km/h (10 MPH)
*. 1st pesition for USA models, 2nd position for Canada models
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- TROUBLE DIAGNOSIS — General Description

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

MONITOR ITEM CONDITION SPECIFICATION
Idle ON
TCC SCLV ® Engine: After warming up Vehicle speed is 64 km/h (40 MPH) or | o
more in “D” position
& Engine speed: Idle ON
FR 02 HEATER -
® Engine speed: Above 3,200 rpm OFF
® Engine speed: Idle {After driving 2 minutes at 70 km/h {43 MPH) or more} ON
RR O2 HEATER ® Engine speed: Above 3,200 rpm OFF
® |gnition switch: ON (Engine stopped)
VC/V BYPASS/VY | @ ignition switch: ON OFF
fdle OFF
® Engine: After warming up
® Shift lever: N More than 60 seconds after starting
PURG CONT SV | ® No-load engine
® M/T models: Jack up drive wheels A/T models: 2,200 rpm ON
and shift to 1st gear position. M/T models: 2,000 pm and more than
16 kmn/h (10 MPH)
® Engine: After warming up idle 15.0 - 30.0%
@ Air conditioner switch: OFF ) ]
CALLD VALUE ® Shift lever: “N” .
® Nodoad 2,500 rpm 13.0 - 28.0%
it TS Throttle valve fully closed 0.0%
ABSOL THP/S ® Ignition switch: ON Y
{Engine stopped) Throttle valve fully opened Apptox. 89%
® Engine: After warming up I
dle 1.0-4.0gm/s
® Air coi ditioner switch: OFF
MASS AIRFLOW ® Shift lever: N
® No-load 2,500 rpm 5.0-10.0 gmis
® |gnition switch: ON (Engine stopped) MAP
MAP/BARO SWAV ‘ For 5 seconds after starting engine BARQ
® Engine speed: Idle More than 5 seconds after starting .
angine
® |gnition switch: ON (Engine stopped) Approx. 4.4V
ABSOL PRES/SE _ For 5 seconds after starting engine Approx. 4.4V
® Engine speed: Idle More than 5 seconds after starting
| Approx. 1.2V
engine
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data

Monitor Mode

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

THRTL POS SEN, ABSOL. TH-P/S, CLSD THL POS

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

accelerator pedal with the ignition switch “ON”.

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

or rise after “CLSD THL POS” is changed from “ON” to “"OFF”.

CLSD THL POS -00"09 ABSOL TH«P/S -00"0% THRTL POS SEN -00"08
10:22 +02"68 10:22 % +02"69 10:22 xQV +02"63
OFF ON 0 25 50 75 100 0 13 28 38 51
Full > ’ o T S
Release
Full
Depress
SEF580W

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

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

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

CMPS*RPM(REF) -00'06
+04'67

09:25

-00"06

+04"67

x0.1V

MAS AIR/FL SE

09:25

x100rpm
32
1

J

64

48
I

16
1

.....

e SO

o

51

38
1

28
1

13
]

* “CMPS*RPM(REF)" should increase gradually
while depressing the accelerator pedal and
should decrease gradually after releasing
the pedal without any intermittent drop orrise.

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

SEFO59P
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TROUBLE DIAGNOSIS — General Description
Major Sensor Reference Graph in Data
Monitor Mode (Cont’d)

855
=3
T3
Q.
£
?-. € . + “THRTL POS SEN" should increase while
1 h ! depressing the accelerator pedal and should
g decrease while releasing it.
8 o
e -
2 .
g:: © . .
@
= oo Y
o
R
83
[
‘>_ e frtan e ey,
o < |
o ©
o = * “RR O2 SENSOR" may increase immediately after
8 depressing the acceterator pedal and may
5 decrease after releasing the pedal.
W 7 .
o .
o] iy .
r . .
o 8 [=Y S TT TP TT T ]
A
o~ 2
S O D -
25"
[ }
T F
™
9_} -
2
o = + “FR 02 SENSOR™ may increase immediately after
o [T e ———_ depressing the accelerator pedal and may
5 ) decrease after releasing the pedal.
R : :
o .
O w
c e,
w o -
A
L M~ -
£ pd
[~
g8
'LQ —
8 -
277
= “INJ PULSE" should increase when depressing
the accelerator pedal and should decrease
w a - when the pedal is réleased.
4
> ¢ T
[T . NCRES
= N i
Z &
= )
= 2

SEF417R

258 EC-96



TROUBLE DIAGNOSIS — General Description

‘\\\ Zl
D

ECM harness
connector

AECE83

ECM harness protector
AEC313

/I'hin wire ﬁ

SEF367I

ECM Terminals and Reference Value

PREPARATION B @
1. ECM is located behind the center console. For this inspec-
tion:
® Remove the front passenger center console panel. MA
=
LG

2. Remove ECM harness protector.

€L

3. Perform all voltage measurements with the connector con- WY

nected. Extend tester probe as shown to perform tests eas-

ily. AT
e Open haress securing clip to make testing easier.

e Use extreme care not to touch 2 pins at one time.

e Data is for comparison and may not be exact. EA

ECM HARNESS CONNECTOR TERMINAL LAYOUT m

101f102/103| 1041105106}
1071081109 H10[111 112
113/114(115] (118]117]118

la7]asle2l63]64]65] 0%
51j52] [e6i67l68]69 “

40[41] [53[54]55 |s56] EL
44/45]46|57]58]5960 61

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

ECM INSPECTION TABLE
Specification data are reference vallies and are measured between each terminal and engine ground.

TER-
WIRE DATA
MINAL
INAL | GoLoR ITEM CONDITION (DG voltage)
0.2 -0.6V
V)
|Engine is running.| (Warm-up condition) :

ldle speed 0
T e :
- 20me
1 Wi ignition signal SEF186T
0.7 - 0.9V
(V)
—_ . 4
[Engine is running.| 2
Engine speed is 2,000 rpm. 0
— Lol
_— 2oma
' " SEF187T
Approximately 13V
VM
[Endine Ts g | (Warm-up conciton) ST S
idle speed 0
2 W Ignition check SEF188T
Approximately 13V
M
- _ 0. .oy
[Engine is running. ] AT EA TR ES

)]

Engine speed is 2,000 rpm.

_.-.—q—..’ B N -
F20ms
] SEF18eT
Approximately 1V

M
[Engine Is running.| (Warm-up condition) 150 ” ” ﬂ H
Idle speed 0 e
pree
T20msT I
3 L/OR Tachometer SEF190T
Approximately 2.4V
V) prrmo—— e —
— - 0. o ]
[Engine is running.| | s
L Engine speed is 2,000 pm. : 0
O

SEF191T
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MILI\CIJAL COLOR ITEM CONDITION (DC voltage)
|Engine is running.|
[Ignition switch "OFF”| 0- 1V
For a tew seconds after turning ignition switch
4 WG ECCS relay (Self-shutcif) “OFF"
[Ignition switch "OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
5 L EVAP canister purge vol- |Engine is running.| (Warm-up condition) 0 - 04V
6 G ume control valve Idle speed ’
[tgnition switch “ON”|
For 5 seconds after turning ignition switch 0-1V
“0N!l
8 B/P Fuel pump relay |Engine is running.|
‘Ignition switch “ON"|
L BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14Vv)
switch “ON"
Engine is running.
10 B ECM ground L Engine ground
|die speed
IEngine is running.| BATTERY VOLTAGE
LG ) . Cocling fan is not operating. (11 - 14v)
13 (AT Cooling fan relay (High) |Engine T |
models) 0.07 - 0.10V
Cooling fan (High) is operating.
|Engine Is running.| BATTERY VOLTAGE
Cocling fan is not operating. (11 - 14v)
14 LG/R Cooling fan relay E — -
ngine is running.
| 0.07 - 0.30V
Coaling fan is operating.
[Engine is running. | :
0-03v
15 S A di : Both A/C switch and blower switch are “ON".
ir conditioner rela
’ |Engine is running.| BATTERY VOLTAGE
A/C switch is “OFF". (11 -14v)
16 |Y EVAP canister purge vol- | |EN@ine is running. | BATTERY VOLTAGE
17 OR ume control valve Idle speed (11 - 14v)
[ignition swiich “ON"] Approximately 0.1V
18 ORA Malfunction indicator lamp (Engine is running.—f BATTERY VOLTAGE
l— Idle speed (11 - 14v)
|Engine is running.]
19 B ECM ground Engine ground
tdle speed
[lgnition switch “ON”| Approximately OV
20 BrY Start signal
[tgnition switch "START”} z?TriF\‘;; VOLTAGE

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.
|Engine is running.l
L Both air conditioner switch and blower switch | APProximately OV
21 Uw Air conditioner switch are “ON” (Compressor operates).
|Engine is running_i BATTERY VOLTAGE
Air conditioner switch is "OFF”. (11 - 14V)
|Ignition switch "ON”|
|: Gear position is “Neutral position” (M/T mod- | Approximately OV
els).
2o SOR Park/neutral position Gear position is “N” or “P” (A/T models).
(PNP) switch A/T models:
[ignition switch “ON” | BATTERY VOLTAGE
(11 - 14V)
Except the above gear position M/T models:
Approximately 5V
[Ignition switch "ON”|
|_ 0.35 - 0.65V
Acceleralor pedal released
23 Y Throttle position sensor — ——
gnition switch “ON”
| Approximately 4V
Accelerator padal fully depressed
Ignition switch “ON"
24 LG/B Blower fan switch Approximately OV
Blower fan switch is “ON”,
|Engine is running. |
. I_ Approximately OV
o5 SB Power Steering oil pres- Steering wheael is fU”y turned.
sure switch [Engine is running.|
|_ Approximately 5V
Steering wheel is not turned.
0 - Approximately 4.2V
v : M
|Engme s runnlng—.| 100, 0. L
26 PU/R Vehicle speed sensor Lift up the vehicle. 2
In 2nd gear position
Vehicle speed is 40 km/h (25 MPH).
" SEF194T
(lgnition switch “ON”| (Warm-up condition) BATTERY VOLTAGE
o7 LG Throttle position switch Accelerator pedal released (11 - 14V)
{Closed position) [ignition switch “ON”
Approximately OV
Accelerator pedal depressed
. Approximately 0 - 4.8V
28 R/Y Isr::s::ra" temperature jEngine is running.| Output voltage varies with
intake air temperature.
Engine is running.
L Approximately 0V
Torque converter ciuich ldle speed
30 P/B solenoid valve [Engine is running.] (Warm-up condition) BATTERY VOLTAGE
(A/T models only) (11 - 14v)

Vehicle speed is 64 km/h (40 MPH) or more
in “D™ positicn.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR {DC voltage) al
[Iignition switch “OFF”| ov
38 B/R Ignition switch BATTERY VOLTAGE MA
[fgnition swiich “ON"] (11 - 14V)
[Engine s running.|
38 B ECM ground Engine ground ElM
Idle speed
0.1-04V
LG
(V) o
|TEngine is n.mning.| (Warm-up condition) 1: R,
Idle speed 0
40 L Camghaft position signal
44 L (Reference signal} 0.1 - 0.4V
W CL
|Engine is running.J R S
Engine speed is 2,000 rpm. MT
AT
T =AY
[Engine is running. | (Warm-up condition) S
L idie speed A
By St
42 | PUW | JACV-AAC valve (Close) SEFI97T  BR
Approximately 13V
M————
[Engine is running.] (Warm-up condition) ;g R ST
Engine speed is 2,000 rpm. 0
RS
SEF198T
Engine ground BT
|Engine s running.| {Probe this terminal with
43 B ECM ground &) tester probe when .
Idie speed measuring.) HA
EL
4
263

EC-101



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL
e COLOR ITEM CONDITION (DG voltage)
Approximately 2.5V
V)
[Engine is running.] (Warm-up condition) 150 B
L Idle speed 0
—— ame b
41 BIW Camghaﬁ posmon sensor SEF195T
{Position signal) Approximately 2.4V
M
EnaeT ’ 100 L
[Engine is runnmgT] 5
| Engine speed is 2,000 rpm. o
SEF196T
0 - Approximately 1.0V
(v)
[Engine is running.| 2
46 W Front heated oxygen sen- 1
sor After warming up to normal operating tem- a
perature and engine speed is 2,000 rpm
[Engine is running.| (Warm-up condition}
!— Idle speed
47 G Mass air flow sensor
|Engine is running.’ {(Warm-up condition)
1.5- 2.4V
Engine speed is 2,500 rpm.
; Engine is running.| (Warm-up condition)
48 R Mass;:ur flow sensor i ] 0.005 - 0.02V
groun idle speed
49 P/L Sensors’ power supply [{gnition switch “ON"| Approximately 5V
|Engine is running.| {(Warrm-up condition)
50 B Sensors’ ground 0.001 - 0.02V
Idle speed
Approximately 0 - 4.8V
51 BR/Y Engine coolant tempera- {Engine s running.‘ Outf)ut voltage varies with
ture sensor engine coolant tempera-
ture.
[Engine is running.|
50 W Rear heated oxygen sen- 0 - Approximately 1.0V

sor

After warming up to normal operating tem-
perature and engine speed is 3,000 rpm
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
M|i|l\c|)AL COLOR ITEM CONDITION (DC voitage)
Approximately 0.03V
(V)
- ' - 4
|Engine is running.f (Warm-up condition) 2
L Idie speed o
A R il
- 0. 2me:
Crankshaft position sensor SEF202T
53 W (OBD)
Approximately 0.03V
V)
4
|Engine is running.] 2
R Engine speed is 2,000 rpm. 0
SEF203T
|Engine is running. |
54 w Knock sensor 2.0-3.0V
l_ Idie speed
[Ignition switch “ON"|
|_ - R Approximately 0V
55 LR Rear window defogger Rear window defogger is “OFF".
relay ' [Ignition switch “ON”] BATTERY VOLTAGE
l_ Rear window defogger is “ON". (11 - 14V)
56 W/R i o T BATTERY
51 WR Power supply tor ECM |Tgn|t|on switch “ON 1 (11 - 14V) VOLTAGE
; Engine is running.
s | ue gag_? link connector for {Eng 9| 6 - 10V
I_ Idle speed (GST is connected.)
[ifing swich O] BATTERY VOLTAGE
60 R/L Headlamp switch
]Lighting switch “OFF" Approximately 0V
|Engine is running.| (Warm-up condition)
Less than 4.5V
l_ Idle speed
62 R/B EGR temperature sensor
]ﬁgine is running.] (Warm-up condition)
) 0-3.0v
EGR system is operating.
Approximately O - 4,8V
63 LG/R 1222 of:'el temperature |Engine is running.] Output voltage varies with
fuel temperature.
64 G/B Dt f |Engine 5 running.} Approximately OV
ata link connector for .
65 GYL CONSULT L Idle speed (CONSULT is connected and al Approximately 4 - 9V
68 GwW idle.) Approximately 3.5V
|Ignition switch “ON”]
For 5 seconds after turning ignition switch
“CN” Approximately 4.4V
[Engine is running.|
66 W Absolute pressure sensor

|_ For 5 seconds after starting engine

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

|_ More than 5 seconds after starting engine

Approximately 1.4V

EC-103
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
Mi:lhcl)AL COLOR ITEM CONDITION (DC voltage)
67 w EVAP control system pres- |Ignition switch "ON’j Approximately 3.4V
sure sensor
flgnition switch “ON"
For 5 seconds after turning ignition switch
“ON” Approximately OV
|Engine is running.|
69 GYR MAP/BARO switch solenoid |— For 5 seconds after starting engine
valve [Tgrition switch “ON”
Molre trlllan E seconds after turning ignition BATTERY VOLTAGE
switch "ON
_— ” (11 - 14v)
(Engine is running.|
|— More than 5 seconds after starting engine
— - = BATTERY VOLTAGE
70 WiL Power supply (Back-up) [Ignition switch OFﬂ (11 - 14V)
Approximately 10V
(V) Dol
{Engine is running.| (Warm-up condition} gg L
Idle speed 0 hs
o T R
101 sB IACV-AAC valve SEF197T
{Open) Approximately OV
(V} Dol
[Engine is running.] (Warm-up condition) :g B
Engine speed is 2,000 rpm. 0
“SEF198T
BATTERY VOLTAGE
(11 - 14v)
Vi—
Engine is running.| (Warm-up condition) 40} ...
201..1.
Idle speed o
102 R/B Injector No. 1 SRS
104 G/B Injector No. 3 SEF204T
107 Y/B Injector No. 2 BATTERY VOLTAGE
109 L/B Injector No. 4 (11 - 14Vv)
Mr———————
'Engine is running.| (Warm-up condition) 40|l
20). | ]
Engine speed is 2,000 rpm. o
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

EC-105

TER-
WIRE DATA
MINAL , ITEM CONDITION
NO. COLCR (DC voltage) &l
[Engine is running. | (Warm-up condition)
M/T models: Jack up front wheels and drive . WA
wheels at 16 km/h (10 MPH). Approximately 0V
103 P EGRC-solenoid valve Engine speed is 2,200 rpm. (A/T modeis)
2,000 rpm. (M/T models) =
iEngine is running. | {Warm-up condition) BATTERY VOLTAGE
Idle speed (11 - 14V}
— P Le
[Engine is running.| (Warm-up condition)
Mare than 60 seconds after starting engine
M/T models: Jack up front wheels and drive Approximately OV
EVAP canister purge con- wheels at 16 km/h (10 MPH).
105 | PU trol solenoid valve Engine speed is 2,200 rpm. {A/T models)
2,000 rpm. (M/T modsls)
|Engine is running.l {(Warm-up condition) BATTERY VOLTAGE
Idle speed (11 - 14V) CL
[Engine is running. |
106 B ECM ground L Engine ground
idle speed MT
EVAP canister vent con- — e BATTERY VOLTAGE
108 - | PU/W ol valve [Ignition switch “"ON"| (11 - 14V)
[Engine is running. | AT
Idle speed after driving 2 minutes at 70 km/h | Approximately OV
{43 MPH) or more EA,
10 | rRW Rear heated oxygen sen- UQnition swiich “ON”|
sor heater
Engine stopped BATTERY VOLTAGE RA
[Engine is running.] (11 - 14V}
Engine speed is above 3,200 rpm. BR
[Ignition switch “ON”|
Engine stopped
112 B ECM ground 9 PP Engine ground ST
{Engine is running.]
L Idle speed RS
IEEi”e is running. | BATTERY VOLTAGE
imi Idie speed (11 - 14v) B
114 YR Intake 'valve timing control P B
solenoid valve Engine is running.
Approximately oV
Engine speed is 2,000 rpm. )
— , HA
[Engine is running.|
Approximately OV
- Engine speed is below 3,200 rpm.
115 oR z;crnr: r;::ed oxygen sen : -9 P P BL
I [Engine is runnmg.] BATTERY VOLTAGE
Engine speed is above 3,200 rpm. (11 -14Y)
By
17 | pup | Yacuumoutvalve bypass | rarion switch "ON”] BATTERY VOLTAGE
valve (11 - 14V)
|Engine is running.|
118 B ECM ground Engine ground
ldle speed
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Intermittent incidents (I/1) 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
1] The CONSULT is used. The SELF-DIAG RESULTS screen shows time data cother than “0” or “11”.

i The symptom described by the customer does not recur.
v (1st trip) DTC data does not appear during the DTC CONFIRMATION PROGEDURE.
Vi The TROUBLE DIAGNOSIS for PXXXX dees not indicate the problem area.

Diagnostic Procedure

Erase (1st trip) DTGs. Refer to "HOW TO ERASE EMISSION-RELATED INFORMATION" (EC-52).

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

Perform “Incident Simulation Tests” (Gl section).

v

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

268 EC-106



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01
BATTERY BATTERY
i L e - Dotectabie line for DTC
30A 7.54 |Referto "EL-POWER". m— : NoON-detectable fine for DTG
|
| ] |
G WiL
r‘—l Eod
1 i)
[ IGNITION — ®
OFF.’/‘ st {SWITCH WL = I I l
., .@ i [ M83 WL
ACC O-ﬂN WL WL
R KX ' } smllEn]
- Lo|ECCS
B/R RELAY
2 GD)
2 0 EagE
(A
I WG W/R
BR I
- Mad _’To
= — W/R = EC-CMPS
- F26 ® EC-MAFS
7 '
@
T
T_ BR = 2 ianisa I
3R WiL WG WR WA
&l [Eal [rmllEallEml
IGNSW BATT SSOFF VB VB ECM
(EGCS
CONTROL
MODULE)
GND-C  GND-C GND-l  GND-4  GND-E GND-E GND-E
) S T
f—_l'B—-I B B B B B B B
I—— l | ] 1 [ ] I
JOINT
| CONNECTOR-2 ® ® ®
L
GY
|_'_| JOINT
] CONNECTOR-1
r ®-- -9
% : s
e 4
(@D
__ Refer to last page (Foldout page).
3] (BRG]
Tz]5]¢ 516]7]8]|(W33 12 [=3] 5] (wz2) 11315l Ew G
o[ T2i e 4] 1617|360 9020]  w 1[5]6l7]8] w 6l2[4] 5] L

106
112
118

il
43
50

AEC403A

EM

LG

AT

FA

BR
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RS
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)

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

TER-
WIRE . DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running. |
|lgnition switch “OFF”J 0-1V
L For a few seconds after turning ignition swiich
4 WI‘G ECCS relay (Self-shutoﬁ) “OFF”
]Ignition switch “OFF“|
L BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
[Engine is running.|
10 B ECM ground Engine ground
Idle speed
[Engine is running. i
19 B ECM ground Engine ground
Idle speed
|Ignition switch “OFF”| ov
38 B/R Ignition switch _ _ BATTERY VOLTAGE
[lgnition switch “ON”| (11 - 14V)
[Engine is running.|
39 B ECM ground Engine ground
Idle speed
Enaine i - Engine ground
ngine is running. i i i
43 B ECM ground [ |_ | {Probe this terminal with
Idle speed @ tester probe when
measuring.}
56 | WiR _ N BATTERY VOLTAGE
&1 W/R Power supply for ECM [Ignltlon switch ON—| (11 - 14V)
70 WL Power supply (Back-up) [Ignition switch “OFF”| 3‘1\?1'54@; VOLTAGE
{Engine is running.|
106 B ECM ground Engine ground
Idie speed
|Engine is running.|
12 B ECM ground Engine ground
Idle speed
|Engine is running. |
118 B ECM ground Engine ground
Idie speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE

EGM _ |o] GONNECTOR]| | &
e Foover) 24 >

INSPECTION START

D

LE

EC-109

e Start engine. Yes_ Go to "CHECK POWER
‘:;L\’ @l@ Is engine running? "| SUPPLY-IIl” on next page.
No
SEF065P
v
E S CHECK POWER SUPPLY-I. NG | Check the foliowing.
Eé} 1. Turn ignition switch “ON”. "] ® Harness connectors
[C_ecm[olconnector]| | Y 2. Check voltage between ECM terminal @15,
10,19, 39,43, 106, 112,118 and ground with CONSULT or ® Hamess connectors
tester. E29), @3d
Voltage: Battery voltage ® Harness for open or
short between ECM and
. o OK ignition switch
o If NG, repair harness or
(t[@, connectors.
= E ) J
AEC496 NG -
CHECK GROUND CIRCUIT-. _| Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminals , , , , ,
and engine ground.
Continuity should exist.
If OK, check hamess for short to
ground and short to power.
connector OK
v
SEF45aT CHECK POWER SUPPLY-II. NG_ Check the following.
1. Disconnect ECCS relay. | ® 7.5A fuse
2. Turn ignition swilch “ON". ® Harness for open or
= SCONNEET 3 3. Check voltage between terminals (D, short between ECCS
E Eéj] Cﬁ@ (3) and ground with CONSULT or relay and battery
T tester. If NG, repair open circuit or
,.—.._% Voltage: Battery voltage short to ground or short to
[2[X]1] " power in hamness or con-
= oK nectors.
E h 4
CHECK OUTPUT SIGNAL CIRCUIT. NG; Repair hamess or connec-
® Or ]__ 1. Turn ignition switch “OFF”. 7| tors.
b 2. Check harness continuity between ECM
SEF227U1 | terminal (4) and terminal (2.
O] Continuity should exist.
Eod ‘e ey If OK, check harness for short to
H.S. T.8. Eéj] ground and short to power.
OK
[[_Ecm  [olconnector]] - 3 v
4 <] Go to "TROUBLE DIAGNOSIS FOR
NON-DETECTABLE ITEM (Injector)”,
EC-481.
JOK
AEC492 {Go to next page.)

ERM

LG

Fle

CL

MT

AT

A

ST

RS

BT

HA

EL
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

272

y
GONNECT (cont d)
[[_Eom__[o{connecTon]] B
H.5.
70
CHECK POWER SUPPLY-III. NG | Check the following.
1@ O Check voltage between ECM terminal | ® Harness conneclors
and ground with CONSULT or tester. e,
1 Voltage: Battery voitage ® Harness connectors
AECS565A oK ® Harness for open or
short between ECM and
CONNECT fUSe
ll ECH WUN"ECTOR” \% If NG, repair hamess or
connectors.
:
CHECK POWER SUPPLY-}V. OK | Go to [ “CHECK
1. Turn ignition switch “ON” and then | GROUND CIRCUIT-II" on
“OFF". next page.
2. Check voltage between ECM terminals
@, and ground with CONSULT or
SEF0O&7P tostor.
Voltage: Case-1: Battery voltage does
T wne — After turning |gmt|on switch “OFF”, not exist.
A Ej] [% iﬁ:}] battery voltage will exist for a few Case-2: Battery voltage exists
— seconds, then drop to approximately for more than a few
ECM _ {O|CONNECTOR = 3 q ov. secands.
5667, k NG
@ Case-2 Goto “CHECK ECCS
Case-1 "| RELAY” on next page.
SEF228U
Y
CHECK HARNESS CONTINUITY NGk Repair harness or connec-
BETWEEN ECCS RELAY AND ECM. "1 tors.
1. Disconnect ECM harness connector.
2. Disconnect ECCS relay.
3. Check harness continuity between ECM
terminals , and relay terminal
ECM harngs:; Continuity should exist.
connector If OK, check harness for short to
ECCS relay ground and short to power.
SEF453T OK
v
"'““""E“ CHECK VOLTAGE BETWEEN ECCS NG_ Check the following.
RELAY AND GROUND. | ® Hamess for open or
% Check voltage between relay terminals short between ECCS
BT @ @ and ground with CONSULT or relay and 7.5A fuse
E tester. If NG, repair harness or
Voltage: Battery voltage connectors.
[‘} JoK
& o 1 '
SEF227U (Go to next page.)




TROUBLE DIAGNOSIS FOR POWER SUPPLY

& DISCOMNECT
M€

|o]connecTon]| 3
4 [2

DISCONNECT
A€

IL__Ecm

1]

Main Power Supply and Ground Circuit

(Cont’d)

@l

A

(&)

AECA4852

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

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

NG

OK

h 4

Repair harness or connec-

"] tors.

SEF023M

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

NG

DISCONNECT
IC__EcM__[olconnEcTon]] Eé}

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

OK

v

Y

Replace ECCS relay.

(&)

AEC496

CHECK GROUND CIRCUIT-II.

Check harness continuity between ECM
terminals 19, (9, €9, @, (o), (1D,
and engine ground.

Continuity should exist.

It OK, check hamess for shorl.

NG

oK
A4

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

r

INSPECTION END

EC-111

Repair harmess or connec-
tors.
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TROUBLE DIAGNOSIS FOR DTC P0100

P

campensatian
resistor

Temperature L

—

resistor

L Terminal

AEC822

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

The mass air flow sensor is placed in the stream of intake air.
It measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot film resistor that is supplied with
electric current from the ECM. Thé temperature of the hot film
resistor is controlled by the ECM a certain amount. The heat
generated by the hot film resistor is reduced as the intake air
flows around it. The more air, the greater the heat loss.
Therefore, the ECM must supply more electric current to main-
tain the temperature of the hot film resistor 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
: if‘gi”e:d‘_:_“e’ Wa"f:ilg ESFF" dle 1.0- 17V
Ir CONAoner switch:
MASAIRFFLSE | o hitt lever: “P™ or “N”
o Nodons 2,500 rpm 1.8 - 2.4V
: E:giz‘;;?ﬁe;‘“’a”f:ilg P |ide 15.0 - 30.0%
| Honer switch:
CAL/LD VAL
UE ® Shift lever: “P” or “N” o
 Novond 2,500 rpm 13.0 - 28.0%
: ﬁ!“g'”e;’{:‘,ﬂer v ngF,, Idle 1.0 - 4.0 gmis
MASS AIRFLOW Ii'l condr |0ner' Swiich:
® Shift lever: “P” or “N” i
@ No-oad 2,500 rpm 5.0-10.0 gm/s

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

TER-
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DC Voltage)
|Engine is running.' {(Warm-up condition)
1.0-1.7V
Idle speed
47 G Mass air flow sensor
[Engine is running.| (Warm-up condition)
1.5-2.1V
Engine speed is 2,500 rpm.
; Engine is running.| (Warm-up condition)
48 R Mass air flow sensor | | 0.005 - 0.02V
ground Idle speed
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d).

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Trouble Malfunction is detected when ... Chgck ltems
(Possible Cause)
GCode No.
POi00 A} An excessively high voltage from the sensor is sent | ® Harness or connectors
0102 to ECM when engine is not running. (The sensor circuit is open or shorted.)

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

. | ® Mass air flow sensor

® |ntake air leaks

heavy load driving condition.

B) An excessively low voltage from the sensor is sent to | ® Harness or connectors
ECM* when engine is running. (The sensar circuit is open or sharted.)

D) A low voltage from the sensor is sent to £ECM under | ® Mass air flow 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

Mass air fiow sensor circuit

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

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

“Procedure for malfunction D”.

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

Procedure for malfunction A

CMPS*RPM(REF) Drpm

OR

* MONITOR ¢ NoFalL [] | 1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 6 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-117.

onds.

OR

@ 1) Turn ignition switch "ON”, and wait at least 6 sec-

ohds.

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

and then turn “ON".

3) Perform “Diagnostic Test Mode Il (Seif-diagnostic

results)” with ECM.

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

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

[ RECORD 2) Select "MODE 7” with GST.
SEF232U 3) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-117.

PROCEDURE”, EC-117.

EC-113
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TROUBLE DIAGNOSIS FOR DTC P0100

CMPS*RPM(REF)

% MONITOR % NO FAlL [_]

700mm

| RECORD

Il

SEF190P

fr MONITOR ¥ NOFAIL []

CMPSsRPM(REF)
COOLAN TEMP/S

700rpm
85°C

RECORD

SEF230U

276

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

B 2

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.
Start engine and wait 5 seconds at most.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-117.

OR

(= 1
& )

Turn ignition switch “ON”.

Start engine and wait 5 seconds at most.

Select “MODE 7” with GST.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-117.

OR

s

5)

NOTE:

Turn ignition switch “ON”.

Start engine and wait 5 seconds at most.

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

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

if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-117.

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

Procedure for malfunction C

NOTE:

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

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and warm it up to normal operating tem-
- perature.
4) Run engine for at least 10 seconds at idle speed.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-117.
OR
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.
4} If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-117.
OR
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 Il (Self-diagnostic
results)” with ECM.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-117.

EC-114
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OK

MAS AIR/FL SE +00°21 MAS AIR/FL SE +00"21
0.1V +02°45 15:48

15:48
0 13 2_6 3:‘3 5.1

NG

: X011V +02"45
0 13 26 38 &

{
A
M‘z
i
~ _
..... } {
SEF998N
Y MONITOR  # NOFAIL [
CMPS-RPM(REF)  3000rpm
VHCL SPEED SE T0km/h
THRTL POS SEN 32V
| RECORD
SEF231U
CALC LOAD 20%
COOLANT TEMP 95°C
SHORT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
INTAKE AIR 41°C
MAF 14 1gm/sec
THROTTLE POS 3%

SEF534P

CONNECT
[ ECM IOi CONNECTOR]| -

@ O

SEF299N

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,

If engine cannot be started, go to “DIAGNOSTIC
PROCEDURE”, EC-117.

Select “DATA MONITOR” mode with CONSULT.
Check the voltage of MAS AIR/FL SE with “DATA
MONITOR”.

Increases engine speed to about 4,000 rpm.
Monitor the linear voltage rise in response 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.
CMPS-RPM (REF): More than 2,000 rpm
THRTL. POS SEN: More than 3V
Selector lever: Suitable position
Driving location: Driving vehicle uphill {Increased
engine load) will help maintain
the driving conditions required
for this test.
8) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-117.
OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the mass air
flow sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
Procedure for malfunction D
& 1) Turn ignition switch “ON”.
2) Start engine and warm it up to normal operating tem-
perature.
3) Select “MODE 1” with GST.
4) Check the mass air flow sensor sighal with “MODE
17.
5) Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
6) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-117.
OR
1) Turmn ignition switch “ON".
2) Start engine and warm it up to normal operating tem-
perature.
3) Check the voitage between ECM terminal @9 and
engine ground.
4} Check for linear voltage rise in response to increases
to about 4,000 rpm in engine speed.
5) [If NG, go to “DIAGNOSTIC PROCEDURE”, EC-117.

EC-115
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278

Mass Air Flow Sensor (MAFS) (Cont’d)
EC-MAFS-01

BATTERY mmmm : Detectable line for BTC
—  Non-detectable lina for DTC
Refar to “EL-POWER".
% 7.5A
[«]
| |
WL To EC-MAIN
izl @mwimp  ECMAFS
1 EC-CMPS
F
W/L
|—l—|
2
W/L
‘ W/R
| I [l
WL WL MASS AIR
I_|_| [4_1 FLOW SENSCR
! 1 | |3 [ |
! GY GY
L [sallial
5 & 2l
? R G JOINT
I_i_l L§_| o = CONNECTOR-2
Z N 8 (29
WG WR - 1 =
1
i L
1
1
' GY
I I_I_l
1 1
. I JOINT
: CONNECTOR-1
l | F28
® i
|
|
N (]
)
_a- B
1
WG WR  WR R G
|l 4 ]| ||56 || I|61 || ||48|| ||47 || — EOM (EGCS
SSOFF VB VB QA- QA+ CONTROL B B
MODULE) e i
F24 @ T12
Refer to last page (Foldout page).
r— @ . GoD
[53 3 Fog
1121314 5161718 (Ma3) T CED AEILED.
A EEEELDEEEHEERRET Clzls]e) BR I 5 ] L F29
101{102[103| |104]105]108 39
107[108f108] [110]11{112 43
113[114]115] [118]117]118 %0

EC-116

AECA404A
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TROUBLE

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

v

AEC816

Mass air flow sensor

Air cleaner
AEC823

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

A

ER

LG

I :
GTERTD
Q
) & O
&
| - AECE631
& —
& [4dE
ECM C[CONNECTOR 1 _2 3
48 .
Ty Q
3
AECTTT

DISCONNECT %ﬁ MSCONNECT
e M€

ECM  |°|CONNECTOR C@D
47
.\

L

AEC778

v
CHECK POWER SUPPLY. NG | Check the following. FE
1. Disconnect mass air flow sensor har- | ® Harness for open or
ness connector. short between ECCS
2. Tum ignition switch “ON". relay and mass air flow eL
3. Check voltage between terminal @ sensor
and ground with CONSULT or tesler. ® Harness for open or
Voltage; Battery voltage short between mass air MT
OK flow sensor and ECM
If NG, repair harness or
conneclors. AT
CHECK GROUND CIRCUIT, NG_‘ Repair hamess or connec-
1. Turn ignition switch “OFF”, 7| tors.
2. Disconnect ECM harness connector. BA
3. Check harness continuity between ter-
minal (2) and ECM terminal @8).
Continuity should exist. BE
If OK, check harness for short to
ground and short to power.
OK S
v
CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec- RS
Check harness continuity between termi- 7| tors.
nal (1) and ECM terminal @).
| Continuity should exist. BT
If OK, check harness for short.
OK .
l A
(Go to next page.)
EL
(DX
EC-117 279
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Mass Air Flow Sensor (MAFS) (Cont’d)

CHECK COMPONENT

{Mass alir flow sensor).

Refer to “COMPONENT INSPECTION",
EC-120.

NG

Replace mass air flow sen-

k4

oK

Y

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

!

INSPECTION END

AECS16

Procedure B

INSPECTION START

Y

sor.

CHECK INTAKE SYSTEM.

Check the followings for connection.

® Air duct

® Vacuum hoses

® |ntake air passage between air duct and
collector

If disconnected, reconnect the parts.

NG

Reconnect the parts.

Mass air flow sensor

Air cleaner

oK

Y

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

A

280

AECS823
ﬁj DISCONNECT
T.5.
aE»)
‘
HD G}T
AECB91

CHECK POWER SUPPLY.

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

2. Turn ignition switch “ON".

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

NG

» Check the following.

OK

(Go to next page.)

EC-118

® 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)

& 4€ 5 | .

Lw G[%D CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
1. Turn ignition switch "QFF”. " tors. '
2. Disconnect ECM harness connector. A
3. Check harness continuity between ter-
t ; minal (2) and ECM terminal @8). :
(ﬁ@ Continuity should exist. EM
If OK, check hamess for shoit to
AECT77 ground and short to power.
oK LG
DISCONNECST DISCCNNELT
AE A€ |
== CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec-
ECM __ [°[CONMEGTOR 12 »
“ L—} Jl Check harness continuity between termi- tors.
nal @ and ECM terminal @ FE

Continuity should exist.
If OK, check harmess for short.

g™ 3
(] - oK oL
v
AEC778; | CHECK COMPONENT NG Replace mass air flow sen-
(Mass air flow sensor). 7| sor. MT
Refer to “COMPONENT INSPECTION”,
EC-120.
oK AT
¥ FA
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
RA
A
INSPECTION END
BR
8T
RS
BT
HA
EL
1D
281
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)
COMPONENT INSPECTION

r— m CONNECT
[_ECM___o|CONNECTOR]| e 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 engine

ground.
R @ = D o Conditions Voitage V
@ B '@ :EFQQQN Ignition switch “"ON" (Engine stopped.) Less than 1.0
ldle (Engine is warmed-up to normal operating tem-
Terminal 10-1.7
Temperature perature.)
com ensatio:L . B
p 2,500 rpm (Engine is warmed-up to normal operat- 17-21
- ing temperature.) ’ '
@ Idle to about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0
*: Check for linear voltage rise in response to increases to about 4,600 rpm
in engine speed.
4, If the voltage is out of specification, disconnect mass air
© flow sensor harness connector and connect it again. Repeat

~“Hot fitm above check.
resistor  arepool 5. IF NG, remove mass air flow sensor from air duct. Check hot

film for damage or dust.

282
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Absolute Pressure Sensor
Absolute
pressure sensor | COMPONENT DESCRIPTION al
The absolute pressure sensor is connected to the MAP/BARO
switch solenoid valve by a hose. The sensor detects ambient
barometric pressure and intake manifold pressure and sends g4
the voltage signal to the ECM. As the pressure increases, the
voltage rises.
EM
SEF4280
, LG
s} !
45t .
> 4}
§35r | Ambient
g 3 | barometic
§ 25t | Baro
Z o2t : pressure
ai.5}f '
5 1p '
Cosl 1
D 1 1 1
13.3 106.6
(100, 3.94) (800, 31.50) CL
Pressure kPa {mmHg, inHg}
{Absolute pressura) SEF9465
ON BOARD DIAGNOSIS LOGIC M
Diagnostic Trouble - Check ftems
Gode No. Malfunction is detected when .... (Possible Cause) AT
PO105 A) An excessively low or high voltage from the sen- | ® Harness or connectors
0803 sor is sent to ECM. (Absolute pressure sensor circuit is open or 4,
shorled.)
® Absolute pressure sensor
B) A high voltage frem the sensor is sent to ECM ® Hoses B
under light load driving conditions. (Hoses between the intake manifold and absolute
pressure sensor are disconnected or clogged.)
® [ntake air leaks BR
® MAP/BARO switch solenoid valve
® Absolute pressure sensor
C) Alow voltage from the sensor is sent to ECM ® Absolute pressure sensor ST
under heavy load driving conditions.
DIAGNOSTIC TROUBLE CODE CONFIRMATION RS
PROCEDURE ‘
Perform “Procedure for malfunction A” first. If the 1st trip gy
DTC cannot be confirmed, perform “Procedure for maifunc-
tion B”. If the 1st trip DTC is not confirmed on “Procedure
for malfunction B”, perform “Procedure for malfunction C”. g
EL
[BY:4
283
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¥r MONITOR 3% NO FAIL
COOLAN TEMP/S 30°C

| RECORD

|

SEF002P

284

ey

W MONITOR ¥ NO FAIL
CMPS-RPM(REF} 700rpm

O

[ RECORD

SEF190P

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.

® 3

Turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 6 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-126.
OR
= 1 Tu(rjn ignition switch “ON” and wait at least 6 sec-
£ onds.
2) Select “"MODE 7” with GST.
3) i 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-126.
OR
1) Tu(rjn ignition switch "ON” and wait at-least 6 sec-
onds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “"ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM,
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

NOTE:

PROCEDURE”, EC-126.

- Procedure for malfunction B

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.

® "

Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 5 sec-

Turn ighition switch “ON” and select “DATA MONI-

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

Start engine and warm it up to normal operating tem-

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

2)

onds.
3)

TOR” mode with CONSULT.
4) Start engine and let it idle.
5) Wait at least 15 seconds.
6)

PROCEDURE”, EC-126.

® "

perature.
2)

onds.
3) Start engine.

EC-122
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Absolute Pressure Sensor (Cont’d)

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

5) Select “MODE 7” with GST.

6) M 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-126.

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

perature.

2} Tumn ignition switch “OFF” and wait at least 5 sec-
onds.

3) 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 |l (Self-diagnostic
results)” with ECM.

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

PROCEDURE", EC-1286.

EC-123

G
MA
EM
LG
FE
€L

T

BR
ST
RS
BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0105

¥r MONITOR ¥ NOFAIL D
CMPSeRPM(REF) 4000rpm
VHCL SPEED SE 70km/h
B/FUEL SCHDL 4.8msec
ABSOL PRES/SE 4.4y

| RECORD

SEF127V]

VEHICLE SPD ...,
IGN ADVANCE ...
CALC LOAD

TH FIO'I'I'LE POS .

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 result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-126.
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.

INTAKE AR oo 27°C
FUEL SYS #1 ... 0
FUEL SYS #2 .. UNUSED
SHORT FT #1 ...00%
LONG FT #1 0.0%
025 B1 81 ..., 0.000V
O2FT B1 81 o 0.0%
oosBisz. 0,000V |sersisn
m CONMECT
| £
i Ecm o connecTor]|

66

EnlGy

SEF471R

Drive the vehicle at least 3 consecutive seconds
under the following conditions,
B/FUEL SCHDL: More than 4.5 msec
CMPS-RPM (REF): 3,000 - 4,800 rpm
Selector lever: Suitable position
Driving location: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.
8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-126.
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) Tum ignition switch “ON".

2) Select absolute pressure sensor signal in “MODE 1”
with GST.
Make sure that the pressure of absolute pressure
sensor signal is more than 46 kPa (0.47 kg/cm?, 6.7
psi).
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-126.

OR

Turn ignition switch “ON”.
Make sure that the voltage between ECM terminal
and ground is more than 1.74 [V].
if NG, go to "DIAGNOSTIC PROCEDURE”, EC-126.

3)

4)

1)
2}

NO
TOOLS,

3)

EC-124
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Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01

ABSOLUTE ABSOLUTE @l]

PRESSURE PRESSURE

SENSOR SENSOR

G2 - = MA
m : Detectable line for DTC

w—we - Non-detectable (ine for DTC

: With ABS g
: Without ABS i

LG

— JOINT
—E CONNECTOR-2 AT
1

, I .
GY
|_I+|_|JOINT RA
ECTOFM
BR

I

B
ECM (ECCS - gT
GND-A  PRES  AVCC GND-C ( ®
CONTROL |
MODULE) 1
F24 B B
. . . .
—= s =)
E23 F12 RS
Refer to last page (Foldout page). BT
v (E28)
1[e[3]e] & T5[e[7]8]Mas) ,3112 ]2 O T45]6] @il =
afiolt1]12H3[a 1518 7]18]10f0] “w GY GY 718lal0]11]:2]13h4]15hs] w
HA
EL
101]102]103] [104] 105108
1o7fosl1os} [110f111]112
13| nafusf [riefri7fi1s BX
AECA0RA

EC-125 281



TROUBLE DIAGNOSIS FOR DTC P0105

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

v

CHECK POWER SUPPLY.
1. Tum ignition switch “OFF"",
2. Disconnect absolute pressure sensor

1. Turn ignition switch “OFF". NG Repair harness or connec-
Engine ground 2. Loosen and retighien engine ground tors.
R - SCrews.
OK
y
NG

Check the following.
® Harness conneciors

With ABS: , @D,
@B,
Without ABS: (@a3),

® Harness for open or

harness connector.
3. Check sensor connector for water.
Water should not exist.
If OK, go to step 4. If NG, repair or
replace harness connector, short between ECM and
4. Turn ignition switch “ON". absolute pressure sen-

HSCONNECT :
Eﬁ} @i@ 5. Check voliage between terminal (3 sor

and engine ground with CONSULT or If NG, repair harmess or
3

AEC816

<) tester. cennectors,
Voltage: Approximately 5V
OK
E] v
CHECK GROUND CIRCUIT. NG | check the followin
. . g
@ 1. Turn ignition switch “OFF”, | ® Hamess for open or
= 2. Check harness continuity between ter- short between ECM and
minal @ and engine ground, absolute pressure sen-
SEF0955 Continuity should exist. sor
[Ej It OK, check harness for short to ® Harness connectors
ground and short to power. With ABS: . @

. F39)
\gi:%ougs: @D,

3

& 6 :

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

P

CHECK INPUT SIGNAL CIRCUIT. NG

Check the following.

SEF0963| [ 1. Disconnect ECM hamess connector. ® Harness connectors@
2. Check harness continuity between ECM With ABS: <E:) , .
ey @5 oy terminal ®6) and terminal (2). @43,
HS. E—J\] '5@ TS. E@ Continuity should exist. Without ABS: @49,
= If OK, check harness for short to
[ Ecm_ [ofconnecTor|| GFT2[3 ground and short to power. ® Hamess for open or
66 short between ECM and
CK absolute pressure sen-
sor
If NG, repair harness or
connectors.

Q]

®

{Go to next page.)

EC-126

SEFG28T|
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Absolute Pressure Sensor (Cont’d)

7

CHECK COMPONENT
(Absolute pressure sensor}.
Refer to “COMPONENT INSPEGTION™,

NG

EC-129.
lox

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

'

INSPECTION END

EC-127

»| Replace absolute pressure

Sensor.

A

EM

LG

FE

el

(M

AT

FA

5
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3-way connactor

SEF385U

>

B acTiveE TEST B

MAP/BARO sw/v  MAP

z=zzc===—= MONITOR
CMPS*RPM{REF)
MAP/BARO SWV
ABSOL PRES/SE

700rpm
MAP
1.3V

[ BARC |NNITCNE

SEF500R

]

W AcTIVE TEST R

MAP/BARO SW/v  Barc

zzz======= MONITOR
CMPS*RPM(REF)

MAP/BARO SW/V
ABSOL PRES/SE

700rpm
BARO
43V

MAP

SEF438R

8 .

Clogging

—
R Improper connection

SEF109L

290

Absolute Pressure Sensor (Cont’d)

Procedure B

INSPECTION START

i}

CHECK VACUUM SOURCE TO ABSO- | V@ | GHECK VACUUM HOSE.
LUTE PRESSURE SENSOR. "| Check vacuum hose for
1. Start engine and warm it up to normal clogging, cracks, discon-
operating temperature. nection or improper con-
2. Turn ignition switch “OFF". nection.
3. Connect MAP/BARO switch scfencid If NG, repair or replace the
valve and absolute pressure sensor hose.
with a rubber tube that has vacuum
gauge. OK
4. Tum ignition switch “ON". L4
5. Select “MAP/BARO SW/” in Check vacuum port for
“ACTIVE TEST” mode with clogging.
CONSULT. If NG, clean it.
6. Start engine and Jet it idle. OK
7. Touch “MAP” and “BARQ” alter- ,
nately and check for vacuum.
CHECK COMPONENT
MAP/BARO SW/V Vacuum {(MAF/BARO switch sole-
; noid valve}.
BARC Should not exist Refer to “COMPONENT
MAP Should exist INSPECTION”, EC-344.
OR OK NG
@ 4. Turn ignition switch “ON”. v
5. Start engine and let it idle. Replace
6. Check for vacuum. MAP/BARC
For 5 seconds after 5 minutes switch sole-
from starting engine: noid valve.
Vacuum should not exist.
More than 5 seconds after start- A
ing engine: CHECK INTAKE SYSTEM.
Vacuum should exist. Check intake system for air
leaks.
OK
B ¥
CHECK HOSE BETWEEN ABSOLUTE | VC | Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARO "
SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF".
2. Check hose for clogging, cracks or
improper connection.
OK
A
NG

CHECK COMPONENT

(Absolute pressure sensor).

Reter to “"COMPONENT INSPECTION”,
on next page.

h 4

OK
A

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

¥

INSPECTION END

Replace absolule pressure
sensor.

EC-128
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Absolute Pressure Sensor (Cont’d)
COMPONENT INSPECTION

m CONNECT ((‘_ )
d
ms. ej Bl Absolute pressure sensor
IL_Ecm__[ofconnecTor]] 1. Remove absolute pressure sensor with its harness connec- &l
Absolute pressure 66 tor connected.
sensor 2. Remove hose from absolute pressure sensor. MA

3. Turnignition switch “ON” and check output voltage between

ECM terminal € and engine ground.

& The voltage shouid be 3.2 to 4.8 V. =N
= | 4. Use pump to apply vacuum pressure of —26.7 kPa (-200

mmHg, -7.87 inHg) o absolute pressure sensor as shown

in figure and check the output voltage. LG

The voitage should be 1.0 to 1.4 V lower than the value

measured in step 3.
CAUTION: E
¢ Always calibrate the vacuum pump gauge when using

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

5. If NG, replace absolute pressure sensor. -

SEF516U

T

AT

BR

ST

S

BT

A

EC-129 2t
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake air
temperature sensor

SEF206T]
20+
18 o
gF
g ar Acceptable
¢ 2r
£ 10l
& OB
o
" o4t
0.2f
0.1 s
( ) (32} {68) (104)(140} 176)(212)
Temperature °C
SEF012P

ON BOARD DIAGNOSIS LOGIC

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted to the air duct
housing. The sensor detects intake air temperature and trans-
mits a signal to the ECM.

The temperature sensing unit uses a thermistor which is sensi-
tive to the change in temperature. Electrical resistance of the
thermistor decreases in response to the temperature rise..

<Reference data>

Intake air temperature Voltage™® Resistance
°C (°F) v k()
20 (68) 35 21-29
80 (176) 1.23 0.27 - 0.38

*: These data are reference values and are measured between ECM terminal
(Intake air temperature sensor) and engine ground.

Diagnostic
Trouble Code

No.

Malfunction is detected when ...

Check ltems
(Possible Cause}

PO110

0401

sent fo ECM.

coolant temperature sensor.

A) An excessively low or high voltage from the sensor is | ® Harness or connectors

(The sensor circuit is open or shorted.)

...................................... ® |ntake air temperature sensor
B} Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine

¥z MONITOR ¥ NOFAIL []
CMPS-RPM(REF) Orpm

[

RECQORD

SEF232U

Engine operating condition in fail-safe mode

The ECM tunctions on the assumption that the intake air temperature is 30°C
{86°F).

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

NOTE:

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

Procedure for malfunction A
1} Turn ignition switch “ON"".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at ieast 5 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-134.
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Intake Air Temperature Sensor (Cont’d)

OR

& 1) Turn ignition switch “ON” and wait at least 5 sec-

onds.
2) Select MODE 7 with GST.

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

PROCEDURE”, EC-134.

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.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-134.
Procedure for maifunction B
f¢ MONITOR v NO FAIL CAUTION:
COOLAN TEMP/S 30°C Always drive vehicie at a safe speed.
VHCL SPEED SE 7Skm/h 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
90°C (194°F).
RECORD JSEFESSU (a) Turn ignition switch “ON".
(b) Select “DATA MONITOR” mode with CONSULT.
(c) Check the engine coolant temperature.
EUEL &Y8 42 UNSEE:B' (d) If the engine coolant temperature is not less than
A D — 90°C (194°F), turn ignition switch “OFF” and cool
SHORT F1.#1 0% down engine.
ENGINE SPD ORPM e Perform the following steps before engine coolant
e e "y temperature is above 90°C (194°F).
INTAKE Al 0.0gmaee 2) Turn ignition switch “ON”.
THROTTLE POS 0% 3) Select “DATA MONITOR” mode with CONSULT.
025 LOCATION 3 ;
028 B1,S1 0.380V 4) Start engine.
8558185 0.0000 5) Hold vehicle speed more than 70 km/h (43 MPH) for
SEF950N 100 consecutive seconds.

CONNECT
= '@ OR
ECM 0| CONNECTOR - . . :
“ LJ l| E} HS. @ 1) Wait until engine coolant temperature is less than

%

W

PROCEDURE", EC-134.

B) If 1st trip DTC is detected, go to “DIAGNQSTIC

90°C (194°F).

Y

= engine.
SEF006P|

EC-131

(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

Gl

A
EM
LS

FE

Gl

MT

AT

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

2)
3)

Perform the following steps before engine coolant
temperature is above 90°C (194°F).
Start engine.
Hold vehicle speed more than 70 km/h (43 MPH) for
100 consecutive seconds.
Select MODE 7 with GST.
i 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-134.

OR

2)
3)

4)
5)
6)

Wait until engine coolant temperature is less than
90°C (194°F).
(a) Turn ignition switch “ON".
(b) Check voltage between ECM terminal &) and
engine ground.
Voltage: More than 1.0 (V)
(c) If the voltage is less than 1.0 (V), turn ignition
switch “OFF”" and cool down engine.
Perform the following steps before the voltage is
below 1.0V.
Start engine.
Hold vehicle speed more than 70 km/h (43 MPH) for
100 consecutive seconds.
Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-134.
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Intake Air Temperature Sensor (Cont’d)

EC-IATS-01
@l
INTAKE AIR
@ TEMPERATURE
SENSOR
2] L] s : Detectable line for DTC A
LI_' LI"I — . Non-detectable line for DTC
RY B
EM
LG

FE
R/Y a8
(10D
Iarh----------- [T P
RIY 4 ? €L
I-l_, rl-l..rums
11 |F----------- 10
o
R/Y B m
A¥
A
RY B BR
28] [50] ECM (ECCS
TA GND-A CONTROL ST
MODULE)
RS
Refer to last page (Foldout page). BT
@19 . EioD
2[[a] & [5]6]7]8 -
9| rfr2haa[ra]ssE[17{1819]20] w GY HA
=
W H.S.
! EL
105{ 108 [1]2]5] 20[21]22]23 3] 55
o o DA 1 FA 1 1] O [24]25]26]27]28] [4z]a3] [44]45]46]57] 58] 59060}
11]12]13]14] eofaofafaefas] [agfso] I47]48le2lealeales] 1B
17118 [16]17]18]

AEC406A
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TROUBLE DIAGNOSIS FOR DTC P0110

L

W)

Intake air |
"I\ temperature sensor
harness connector

SEF213T

AEC723

L

DISCONNEGT @1
& U

AEC724,

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

hJ
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. "| ® Hamess connectors
2. Disconnect intake air temperature sen- , @19, @43,
sor harness connector.
3. Turn ignition switch "ON”. ® Harness for open or
4. Check voltage between terminat @ short between ECM and
and ground. intake air temperature
Voltage: sensor
Approximately 5V If NG, repair hamess or
oK connectors.
B ¥
CHECK GROUND CIRCUIT. NG | cCheck the following.
1. Turn ignition switch “OFF”. | ® Hamess connectors
2. Check hamess continuity between ter- , @19, @4,
minal (1} and engine ground.
Continuity should exist. ® Harness for open or
If OK, check hamess for short to short hetween ECM and
ground and short to power. intake air temperature
sensor
OK If NG, repair open circuit or
short to ground or short o
power in harness or con-
nectors.
CHECK COMPONENT NG Replace intake air tem-
{Intake air temperature sensor). "| perature sensor.
Refer to “"COMPONENT INSPECTION”

on next page.

JOK
A

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

h 4

INSPECTION END

EC-134




TROUBLE DIAGNOSIS FOR DTC P0110
Intake Air Temperature Sensor (Cont’d)

COMPONENT INSPECTION

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

A

EM

AEC725

LG

<Reference data>

—

Intake air temperature
°C (°F}
20 (68) 21-29
80 {(176) 0.27 - 0.38 EE

If NG, replace intake air temperature sensor.

Resistance k}

Acteptable

Resistance k£

oo o o=
- Y
T t—r——T

CL

20 020 4060 80 100
(-4) (32) (68) (104)(140) (176) (212)
Temperature °G {°F)

SEFCG12P)

T

AT

A

BR

ST

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0115

Terminal
Sensor
/ Q i
Gashet
SEF594K]

20t

18:

2.
g Acceptable

1.0
3 %
W
2 04t

G2}

0.1

200 20 40 60 B0 100
(-4) (32) {68) 104)(140) (176} (212)
Temperature *C (°F})

SEF012P

Engine Coolant Temperature Sensor (ECTS)
(Circuit) |
COMPONENT DESCRIPTION

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
nal from the ECM. The modified signal returns to the ECM as
the engine coolant temperature input. The sensor uses a ther-
mistor which is sensitive to the change in temperature. The
electrical resistance of the thermistor decreases as temperature
increases.

<Reference data>

Engine co?:]e:gt tempera- Voltage* Resistance
°C (F) v ke
—10 (14) 4.4 7.0-11.4
20 (68) 3.5 21-29
50 {122) 22 0.68 - 1.00
90 (194) 0.9 0.236 - 0.260

*: These data are reference values and are measured between ECM terminal
{Engine cooclant temperature sensor) and engine 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 Check ftems
Trouble Code Malfunction is detected when ... ? °
(Possible Cause)
No.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent to ECM.* (The sensor circuit is open or shorted.)
® Engine coolant temperature sensor

*: When this malfunclion is detected, the ECM enters fail-safe mode and the MIL lights up.

Detectad items

Engine operating condition in fail-safe mode

Engine coofant temperature sensor circuit

Engine coclant 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.

Engine coolant temperature decided

Condition (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 Star 80°C (176°F)

40 - 80°C (104 - 176°F)

Except as shown above (Depends on the time)

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

298
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Circuit) (Cont’d)

¥ MONTTOR % NO FAIL DIAGNOSTIC TROUBLE CODE CONFIRMATION
COOLANTEMP/S ~ 30°C PROCEDURE @
NOTE:

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

MA

ducting the next test. B
RECORD 5~ 1) Turn ignition switch "ON”.
€O JSEFMP 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds. Le

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

PROCEDURE”, EC-139.
OR
& 1) Turn ignition switch “ON” and wait at least 5 sec-

onds.
2) Select “MODE 7" with GST. EB
3) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-139.
OR oL
1) Turn ignition switch “ON” and wait at least 5 sec-
onds.
2} Turn ignition switch “OFF”, wait at least 5 seconds MT
and then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. Ar
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-139.

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0115
Engine Coolant Temperature Sensor (ECTS)
(Circuit) (Cont’d)

EC-ECTS-01

mm ; Detectable line for DTC
= : Non-detactable line for DTC

\YYryy J

ENGINE COOLANT
FaryYTn TEMPERATURE
SENSOR
8

BRYY B
501 [53]
ECM (ECCS
™ GND-A - | CONTROL
MODULE)

i)

Gy

20l222[23] _ [asfae] [ao[ai] [sasalss
24[25]26]27128] [42]43] [44]45]45|57ls8]E0) Eil

29J30fat[a2[33]  fagfee EEIEE!
343513637 E';f]

101}102]108] [104]105]108 1]2]3

107]108}10a] [110h11]112 NEED
113[114]115] [116[s17]118] 5]

AEC580
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine cooiant temperature

sensor harness connector
VAR

Engine Coolant Temperature Sensor (ECTS)

(Circuit) (Cont’d) |
DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK POWER SUPPLY.

1. Turn ignition switch “"OFF”.

2. Disconnect engine coolant temperature
sensor harmess connector.

3. Turn ignition switch “ON”.

4. Check voltage between terminal @
and ground with CONSULT cr tester.

NG

Check the following.

"1 ® Hamess for open or

short between ECM and
engine coolant tempera-
ture sensor

E DHSCONNECT
TS.
2 t
.
@@) @ o
-SEF541P
B
i SEF542P

Voltage:
Approximately 5V
OK
B ¥
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. 7| ® Harness for open or
2, Check harness continuity between ter- short betwean ECM and
minal (‘D and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
If OK, check harness for short to If NG, repair apen circuit or
ground and short to power. short to ground or short to
wer in harness or con-
oK po ess 0
nectors.
v
CHECK COMPONENT NGL Replace engine coolant
(Engine cooclant temperature sensor). "| temperature sensor.

Refer to "COMPONENT INSPECTION"
on next page.

OK

r

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

Y

INSPECTION END

EC-139

(A

EM

LG

EE

CL

(T

AT

FA -

BiR

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0115

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

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

<Reference data>

Temperature *C (°F) Resistance kf}
20 (68) 21-29
SEF152P
50 (122) 0.68 - 1.00
20 90 (194) 0.236 - 0.260
12 F
3 ar Accepiable If NG, replace engine coolant temperature sensor.
e 2
g ol
£ o8k
[~
& 04f
0.2}t
0.1

200 20 40 60 80 100
(-8} (32) {68)(104}(140){176)(212)
Temperature °C (°F)
SEF012P
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Throttle Position Sensor
Note: If DTC P0120 (0403) is displayed with DTC P0510 (0203), perform TROUBLE DIAGNOSIS FOR

DTC P0510 first. (See EC-328.) @l
= Supply voltags: 5V [MA
; (Applied between terminal
Wide open T 60 No. 1 and 3)
throttle g EM
position o Output voltage between
1—04 switch S terminal No. 2 and 3);/
ﬂ s Closed E 4.0 LG
g o1 };h;;z:*:n
8 EY switch b
1 R '
|:|': ¥ Throttle z
= 2 position @
sensor & F=
3 =
2 0 45 90 135
8 Throttie valve opening angle (deg) CL
T
SEF1055
AT

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedai BA
movement. This sensor is a kind of potentiometer which trans-
forms the throttle position into output voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttle vaive and feeds the
voltage signal to the ECM.

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

sor controls engine operation such as fuel cut. On the other
hand, the “Wide open and closed throttle position switch”, which &
is built into the throttle position sensor unit, is not used for
engine contral. :

RS
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values &7
E
MONITGR ITEM CONDITION SPECIFICATION
® Ignition switch: ON Throttle valve: fully closed 0.35 - 0.65V .
THRTL POS SEN | {(Engine stopped) HA
® Engine: After warming up Throttie valve: fully opened Approx. 4.0V
® Ignition switch: ON Throttle valve: fully closed 0.0%
ABSOL TH-P/S (Engine stopped) [EL
® Engine: After warming up Throttle valve: fully cpened Approx. 89%
[0
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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 engine ground.

TER-
WIRE DATA
MINAL
s COLOR ITEM CONDITION (DG voltage)
ltgniiion switch “ON”] (Warm-up condition)
0.35 - 0.65V
Accelerator pedal fuily released
23 Y Throttle position sensor
(lgnition switch "ON”|
Approximatefy 4V
Accelerator pedal fully depressed
49 P/L Sensors’ power supply [fgnition switch “ON"| Approximately 5V
|Engine is running.
50 B Sensors’ ground 0.001 - 0.02V
ldle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Maifunction is detected when ... Ch?Ck Items
{Possible Cause)
Code No.
PO120 A) An excessively low or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM.* (The throttle position sensor circuit is open or
shorted.)
® Throtile position sensor
B) A high voltage from the sensor is sent to ECM under | ® Harness or connectors
light lead driving condition. (The throttle position sensor circuit is open or

shorted.)
® Throttle position sensor
® Fuel injector
® Camshaft position sensor
® Mass air flow sensor

C) A low woltage from the sensor is sent to ECM under | @ Harness or connectors

heavy load driving condition. {The throttle positicn sensor circuit is open or shorted.}
® [ntake air leaks
@ Throttle position sensor

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

Detected items Engine operating condition in fail-safe mode

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

engine speed.
Therefore, acceleration will be poor.

Throttle position sensor circuit Condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration

04 EC-142
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Throttle Position Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

perform “Procedure for malfunction C”. A
Procedure for malfunction A
NOTE: EM

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

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

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

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

vehicle.
1) Turn ignition switch “ON” and select “DATA MONI- M
¥ MONITOR st NOFAIL TOR” mode with CONSULT.
VHCL SPEED SE 20km/h 2) Start engine and maintain the following conditions for 4
at least 5 consecutive seconds.
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or pgp
“N” position
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-149. RA,
OR
RECORD SEFE51U @ 1) Start engine and maintain the following conditions for
at least 5 consecutive seconds. BR

Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N” position 8T
2) Select “MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-149. RS
OR
1) Start engine and maintain the following conditions for
at least 5 consecutive seconds. BT

Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P”’ or
“N”* position HA

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

3) Tumn ignition switch “ON" and perform “DIAGNOS-
TIC TEST MODE (Seif-diagnostic results)” with
ECM.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC DX
PROCEDURE”, EC-149.

)|

L
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CMPS+*RPM(REF) 700rpm

% MONITOR ¥z NO FAIL ]

[ RECORD

SEF190F|

306

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

NOTE:

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

1)
2)

3)

4)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

engine rpm low.)

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

If idle speed is over 1,100 rpm, maintain the follow-

ing conditions for at least 10 seconds to keep engine

speed below 1,100 rpm.

A/T model

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

Brake pedal: Depressed

Vehicle speed: 0 km/h (0 MPH)

M/T model

Selector lever: Suitable position except “N”
(Higher gear position such as 3rd
or 4th position is better to keep
engine rpm low.)

Accelerator pedal: Released

Vehicle speed: As siow as possible

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

PROCEDURE”, EC-149.

1)

2)

OR

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

If idie speed is over 1,100 rpm, maintain the follow-

ing conditions for at least 10 seconds to keep engine

speed below 1,100 rpm.

A/T model

Selector lever: Suitable position except “P” or
i‘N!!

Brake pedal: Depressed

Vehicle speed: 0 km/h (0 MPH)

M/T model

Selector lever: Suitable position except “N”’
(Higher gear position such as 3rd
or 4th position is better to keep
engine rpm low.)

Accelerator pedal: Released

Vehicle speed: As slow as possible

Select “MODE 7” with GST.

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

PROCEDURE”, EC-149.
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Throttle Position Sensor (Cont’d)
OR
1} Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,100 rpm, maintain the follow- &l
ing conditions for at least 10 seconds to keep engine
speed below 1,100 rpm.

A/T model MA

Selector lever: Suitable position except “P” or
“N”

Brake pedal: Depressed B

Vehicle speed: 0 km/h (0 MPH)

M/T model

Seiector lever: Suitable position except “N” LS

(Higher gear position such as 3rd
or 4th position is better to keep
engine rpm low.)
Accelerator pedal: Released
Vehicle speed: As slow as possible
2) Turn ignition switch "OFF” and wait at least 5 sec- Eg
onds.
3) Turn ignition switch “ON” and perform “DIAGNOS-
TIC TEST MODE (Self-diagnostic results)’ with GL

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

'PROCEDURE", EC-149. K]
AT

FA

BT
HA

El
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¥ MONITOR
THRTL POS SEN 0.48V

ABSOL THeP/S

¢ NO FAIL D

0.0%

RECORD _
4]

SEFQ24P

15:38
o

NG data
THRTL POS SEN
%01V +03"54 15:38
¥ 5

T 2%

0000 THATL POS SEN
X1V 0354
0 13 26 38 5

QK data

00"00

bl'

]

TS
‘\
IS

-.‘-"

ABSOL THeP/S 00"0C  ABSOL THeP!S 00°00
15:38 %o +03"54 15:38 k) +03°54
O 2 P TP s 2 P75

»

THRTL ABSOL
S TH/

oo
L

THRTL ABSOL
TH/PO

15:38 SEﬁ

e
.
"o,

: 0
1538 gEN SEN
v} (%) V) (%)
00'36 214 399  00'46 288 57.4
00'37 220 413 0047 300 605
00°38 228 427  00'8 312 633
0030 53> 44.4  00'9 324 661
00'41 526 457  00'50 B34 689
0042 220 413  O0'51 348 714
00'43 558 504 0052 356  74.2
00'44 266 525 0063 368 770
0045 276 549 0054 380 79.8
SEFQ21P
# MONITOR ¢ NOFAIL [
CMPS-RPM(REF)  2137rpm
MAS AIR/FL SE 3.07V
COOLAN TEMP/S 84°C
RECORD
SEF235L)

308

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

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Turn ignition switch “ON”.
4) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT.
5) Select “THRTL POS SEN” and “ABSOL TH-P/S” in
“DATA MONITOR” mode with CONSULT.
6) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
7) Print out the recorded graph and check the following:
e The voltage rise is linear in response to accelerator
pedal depression.
e The voltage when accelerator pedal is fully
depressed is approximately 4V.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-149.
If OK, go to following step. :
8) Select “AUTO TRIG” in “DATA MONITOR” mode
with CONSULT.
9) Maintain the following conditions for at least 10 con-
secutive seconds.
CMPS-RPM (REF): More than 2,000 rpm
MAS AIR/FL SE: More than 3V
COOLAN TEMP/S: More than 70°C (158°F)
Selector iever: Suitable position
Driving location: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.
10)If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-149.
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e S CONNECT
[_EcM IOICONNECTOF{”E}
47

SEF998N

E |

— GONNECT ﬁ
[_ecv ol comecron]| fffs ) | A8
51

& L]

SEFO06P

Throttle Position Sensor (Cont’'d)

OR

@

1)

2)

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

More than 3V
if 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-~148.

OR

1)

3)
4)

Maintain the following conditions for at least 10 con-

secutive seconds.

Gear position: Suitable position

Engine speed: More than 2,000 rpm

Voitage between ECM terminal @9 and ground:
More than 3V

Voltage hetween ECM terminal €) and ground:
Less than 1.5V

Stop the vehicle, turn ignition switch "OFF”, wait at

least 5 seconds and then turn “ON”.

Perform “DIAGNOSTIC TEST MODE (Self-diagnos-

tic results)” with ECM.

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

PROCEDURE", EC-148.

EC-147
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Throttle Position Sensor (Cont’d)

THROTTLE
gOSchI)ON s : Detectable line for DTC
lfll‘:: A — : NOP-detectable ling for DTG
R T [ 2
PL Y B
~KE
| 1
| I
I |
] |
i |
i I
1 |
1 |
I |
I |
1 |
1 |
I ]
1 1
] 1
1 1
] 1
] 1
| o
i I
1 1
I
i 1
I i
| 1
i ]
i |
] |
1 |
1 |
I | JOINT
! ! CONNECTOR-2
! .
R e—f—dGEF—T{F o
GY
I
JOINT
CONNECTOR-1
LY B [
[l 5] ol §
19 2 20 ECM (ECCS 6
AVCC _ TVO1  GNDA
CONTROL _I
MODUILE) é B
L -+
F23 F12

Refer to last page (Foldout page).

F28

Pof21]2z2]23] 38
24]25]26]27]23] |32

o[l [32[33] (g
RaJas e e

101102|103] |104]105
107[108108] |110]111
113[114115] [116]117

|&|8
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AEC816

O\

Throttle position,
sensor harness

. 7 A

connector/ /|~ £

|

(B

M |

AECS69

’& NISCONNECT
A €

|

!

AECS870

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
A”, perform “Procedure A” below. If the trouble is dupli-
cated after “Procedure for malfunction B”, perform “Proce-
dure B’ on next page. If the trouble is duplicated after “Pro-
cedure for maifunction C”, perform “Procedure C” on
EC-152.

Procedure A

INSPECTION START

Y

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

SCrews.
A 4
CHECK POWER SUPPLY. NG_ Repair harmess or connec-
1. Disconnect throttle position sensor har- 1 tors.

ness connector.

2. Turn ignition switch “ON”.

3. Check voltage between terminal @
and engine ground with CONSULT or

f

ECM iC—f[GONNECTORH o

23

[Ql

G

SEF566P

tester.
Voltage: Approximately 5V
OK
B h 4
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. "| ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. throttle position sensor
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
¥
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Disconnect ECM harness connector. | tors.

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

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

lOK
®

(Go to next page.)

EC-149
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

!

CHECK COMPONENT NG | Replace throtile position
(Throttle position sensor). " sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION", form “Basic inspection”,
EC-154. EC-82.

OK

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

A 4
INSPECTION END

Procedure B

INSPECTION START

Y

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

SCrews.
Y
»" CHECK POWER SUPPLY. NG Repair harness or connec-
g —|{ 1. Disconnect throttle position sensor har- 7| tors.
Throttle position,

ness connector.

2. Turn ignition switch “ON".

3. Check voltage between terminal @
and engine ground with CONSULT or
tester.

Voltage: Approximately 5V

sensor harness
- 7 \
connactor =

e

l OK
SEF455T| ®
{Go to next page.}
ED DISCONNECT
TS.

| @
& |

AECB869

312 EC-150
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Eﬁ DISCONNECT
A €

Throttle Position Sensor (Cont’d)

i

& ® CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “CFF". ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal and engine ground. throtife position sensor
i Continuity should exist. It NG, repair open circuit or
nip If OK, check harness for short 1o short to ground or short to
(l[ﬂaj ground and short to power. power in harness or con-
/ = oK nectors.
AEC870 ¥
CHECK INPUT SIGNAL CIRCUIT. NG| Repair hamess or connec-
DISCONNECT DISCONNECT 1. Disconnect ECM harness connector. tors.
Gé} Eé} 2. Check harness continuity between ECM
HS. 15, terminal and terminal @
=T =] Continuity should exist.
|| ECM__ [ CONNECTO?” If OK, check harmess for shor to
23 ground and short to power.
$ OK
- @ CHECK COMPONENT NG} Replace throttle position
(Ci@ {Throttle position sensor). sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION™, form “Basic Inspection”,
seFsesp| | EC-154. EC-82.
+ OK
CHECK COMPONENT NG.; Replace mass air flow sen-
{Mass air fiow sensor). SO,
Refer to "COMPONENT INSPECTION”,
EC-120.
} OK
CHECK COMPONENT NG_ Replace camshaft position
{Camshaft position sensar). sensor.
Refer to “COMPONENT INSPECTION”,
EC-268. '
+OK
CHECK COMPONENT NG.; Replace fuel injector.
(Fuel injector).
Refer to "COMPONENT INSPECTION",
EC-483.
L oK
NG

CHECK SHIELD CIRCUIT.

1. Turn Ignition switch “OFF”.

2. Remove joint connector-2.

3. Check the following.

@ Continuity between joint connector-2
terminal and engine ground

® Joint connactors-1, 2 ’
{Refer to “HARNESS LAYOUT” in EL
section.)

Continuity should exist.

If OK, check harness for short to power.

h J

¢OK

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

'

INSPECTION END

EC-151

Repair open circuit, short
to ground or short to power
in harmess or connectors.

A
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Throttle Position Sensor (Cont’d)

Procedure C

INSPECTION START

4

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

@

(&)

!

AEC870

HAEe A€

ECM__|o] CONNECTOR | @rB

23

[Q]

&)

SEF566P)

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

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.

.| Check the following.

OK

h 4

oK
AEC816 : NG
CHECK INTAKE SYSTEM. .| Reconnect the parts.
Check the following for connection. :
——— || ®Air duct
Throttle position, || & Vacuum hoses
sensor harness ® . .
- connector?/L. ¢ Intake air passage between air duct to
collector
If disconnected, reconnect the parts.
QK
v
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SEF455T SCTEewS. :
’& PISCONNELT
A€ |
1 CHECK POWER SUPPLY. NG Repair harness or connec-
1. Disconnect throttle position sensor har- "1 tors.
ness connector.
® o 2. Tum ignition switch “ON”.
~ 3. Check voltage between terminal @
@Em @ and ground with CONSULT or tester.
J = Voltage: Approximately 5V
AEC869 OK
E = DISCONNECT E L 4
A€ NG

| ® Harness for open or

short between ECM and
throttle position sensor
i 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
terminal @ and terminal @
Continuity should exist.
if OK, check harness for short to
ground and short to power.

NG

Repair harness or connec-

iOK
®
{Go to next page.)

EC-152

tors,
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Throttle Position Sensor (Cont’d)

l @l
CHECK COMPONENT NG‘ Replace throttle position
{Throttle position sensor). "| sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION", form “Basic Inspection”, MA
EC-154, EC-82.
OK
EM
CHECK SHIELD CIRCUIT. NG; Repair open circuit, short
| 1. Turn Ignition switch “OFF”. 1 1o ground or short to power
2. Remove joint connector-2. in harness or connectors. LG

3. Check the following.
® Continuity between joint connector-2
terminal @ and engine ground
® Joint connectors-1, 2
(Refer to “HARNESS LAYOUT” in EL
section.) BE
Continuity should exist.
If OK, check hamess for short to power. oL

oK

A 4
Perform “TROUBLE DIAGNOSIS FOR MT
INTERMITTENT INCIDENT”, EC-106.

AT

) 4
INSPECTION END

BR
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Throttle Position Sensor (Cont’d)

316

COMPONENT INSPECTION
¥ MONITOR ¥ NOFAIL [] N
CMPSFPMRER) orprm Throttle Posmon.Sensor ‘ .
COOLAN TEMF/S 85°C 1. Start engine and warm it up to normal operating tem-
THRTL POS SEN 0.52v perature. _
2. Stop engine and turn ignition switch “"ON”.
3. Select "DATA MONITOR” mode with CONSULT.
4. Check voltage of “THRTL POS SEN”.
Voltage measurement must be made with throttle
| RECORD position sensor installed in vehicle.
SEF765W
Throttle vaive conditions THRTL POS SEN
5 CONNECT Completely closed (a) 0.15-0.85
Hs. Partially open Between (a} and (b)
== 1 Completely open (b) 35-47
{___EcM__|ojconnEcTonr]]
23 If NG, adjust closed throtile position switch. Refer to “Basic
Inspection”, EC-82.
5. K it is impossible to adjust closed throttle position
switch in “Basic Inspection”, replace throttle position
@ sensor.
'@ 6- - OR
SEF767W i’ . "
@) 1. Start engine and warm it up to normal operating tem-
perature.
oisgonmecr 2. Stop engine and turn ignition switch “ON".
& @ 3. Check voltage between ECM terminal @ (Throttle
% position sensor signal) and ground.
Gl 4 Voltage measurement must be made with throttle
5 position sensor installed in vehicle.
@ *C Throttle position - ™ "
~sensor harnass = rottle valve conditions Voltage (V)
e A Completely closed 0.15 - 0.85
A :2 Partial B d (b
ront A SeF 1068 artially open etween (a) and (b)
Completely open 3.5-4.7

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

4.

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

EC-154
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*

Termingl Engine Coolant Temperature (ECT) Sensor

Sensor
COMPONENT DESCRIPTION &l
The engine coolant temperature sensor is used to detect the
\ engine coolant temperature. The sensor modiies a voltage sig-
- nal from the ECM. The modified signal returns to the ECM as 74

the engine coolant temperature input. The sensor uses a ther-

/ O - mistor which is sensitive to the change in temperature. The
Gasket

electrical resistance of the thermistor decreases as temperature gy
increases.
SEF594K

.

<Reference data>

20+
10 . .
§3 E?glne cotolant Voltage* Resistance
g 1 Acceptable emperature v kO
- 2’- OC (OF)
(4]
=4 —
LR 10 (14) 4.4 9.2
& o4t 20 (68) 3.5 2.1-289
0.2 50 (122) 2.2 0.68 - 1.00
0.1 1 3 i i, L M i @iL
20 0 20 40 60 80 100 90 (194 0.9 0.236 - 0.260
{-4) {32) (68) (104140} 176)(212) (194)
Temperature °C (*F seroizp]  *: These data are reference values and are measured between ECM terminal
6V (Engine coolant temperature sensor) and engine ground. T
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION A
COOLAN TEMP/S ® Engine: After warming up More than 70°C (158°F)
A
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... Che_ck fems RA
{Possible Cause)
Code No.
PO125 ® Voltage sent to ECM from the sensor is not practical, |® Harness or connectors BB
0808 even when some time has passed after starting the (High resistance in the circuit)
engine. ® Engine coolant temperature sensor
® Engine coolant temperature is insufficient for closed ® Thermostal ST
loop fuel control. '
RS
BT
HA
EL
18X
317

EC-155
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3 MONITOR 3% NO FAIL
COOLAN TEMP/S 30°C

RECORD |

SEF002P|

HE

HS,

v 1 :
ECM 51 CONNECTOR]| @l@
D en

SEFCI9V

318

HE

H.S.

IL_Ecmlo[connecton]|
51

&
T
il

SEF100V

Engine Coolant Temperature (ECT) Sensor
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

CAUTION:
Be careful not to overheat engine.

NOTE:

If DTC P0125 (0908) is displayed with P0O115 (0103), first
perform “TROUBLE DIAGNOSIS FOR DTC P0115".
Refer to EC-136.

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

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Check that “COCLAN TEMP/S” is above 10°C
(50°F).
if it is above 10°C (50°F), the test result will be OK.
If it is below 10°C (50°F), go to following step.
4) Start engine and run it for 65 minutes at idle speed.
if “COOLAN TEMP/S” increases to more than 10°C
(50°F) within 65 minutes, stop engine because the
test result will be OK.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-159.
OR

1) Turn ignition switch “ON”.

2) Select “"MODE 1” with GST.

3) Check that engine coolant temperature is above
10°C (50°F).
if it is above 10°C (50°F), the test result will be OK.
If it is below 10°C (50°F), go to following step.

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

If engine coolant temperature increases to more than

10°C (50°F) within 65 minutes, stop engine because

the test result will be OK.

5) Select “MODE 7” with GST.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-159.

NO
JOOLS,

OR

1) Turn ignition switch “ON".

2) Check that voltage between ECM terminal 69 and
ground is less than 3.8V.

If it is less than 3.8V, the test result will be OK.
If it is over 3.8V, go to following step.

3) Start engine and run it for 65 minutes at idle speed.
Then measure voltage between ECM terminal &1
and engine ground.

If the voltage decreases to less than 3.8V within 65

minutes, stop engine because the test result will be

OK.

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

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

EC-156
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Engine Coolant Temperature (ECT) Sensor

(Cont’d)
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-159. @l
MA
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
mmmmm ; Detectable line for DTC
: Non-detectable lina for DTG
ENGINE COOLANT
P YTy TEMPERATURE
R AAA Y SENSOR
0

A N |

BRY B

BRAY B

=1 [50]

ECM (ECCS
w GND-A | CANTROL
MODULE)
B
Gy
%
101}1e2]10a} |104]105]ios] 2 EE!IEI 38]39 m 5354 56] =
27 a2143] 14 57| 61] || (F24)

I 2 0 O T O\l ehtmeby o] okt o | LS
113f114]115] [s16]117]118] [sT Tisfr7kis] T3 T6T67 Eisa] [6ele]esles)
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Engine coclant temperature
sensor harness connector
.

Engine Coolant Temperature (ECT) Sensor

DISCONNECT .

i
TS.

(112

D
&5
®

)

(8]
A&
D
Q]

(Cont’d)
DIAGNOSTIC PROCEDURE ,
INSPECTION START &
v MA
,-CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. | ® Harness for open or EN
2. Disconnect engine coolant temperature short between ECM and
sensor harness connector. engine coolant tempera-
3. Turn ignition switch “ON”. ture sensor
4, Check voitage between terminal @ If NG, repair harness or e
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B v FE
| cHECK GROUND CIRCU. NG [ Check the following. |
1. Turn ignition switch “OFF”. "| ® Harness for open or
2. Check harness continuity between ter- short between ECM and CL
minal @ and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
If OK, check hamess for short to Iif NG, repair open circuit or M7
ground and short to power. short to ground or short to
- power in harness or con-
OK nectors. AT
. 4
CHECK COMPONENT NG | Replace engine coolant FA
{Engine coolant temperature sensor). " temperature sensor.
Refer to “COMPONENT INSPECTION”
on next page. [RA
OK
v BR
CHECK THERMOSTAT CPERATION. NG._ CHECK COMPONENT
When the engine is cooled [lower than 7| (Thermostat).
76.5°C (170°F)], grasp lower radiator hose Refer to LC section (“Ther- 8T
and confirm the engine cooclant is not flow- mostat”}.
ing. If NG, replace it.
lOK RS
Perform “TROUBLE DIAGNOSIS FOR BT
INTERMITTENT INCIDENT”, EC-1086.
v HA
INSPECTION END
EL
DX
321
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Engine Coolant Temperature (ECT) Sensor
N (Cont’d)
COMPONENT INSPECTION

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

<Reference data>

Temperature °C (°F) Resistance ki)
20 (68) 21-29
SEF152P
50 (122) 0.68 - 1.0
20¢ 90 (194) ~ 0.236 - 0.260
18:
g H! Acceptable If NG, replace engine coolant temperature sensor.
8 °f
O8F
& oaﬁ
c.2r
0.1

20 0 20 40 80 B0 100
{-4) {32) {88} {104}{14Q) (176) (212)

Temperature °C {°F)
SEF012P

322
EC-160
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Front Heated Oxygen Sensor (Circuit) (Front
HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-

fold. It detects the amount of oxygen in the exhaust gas com- A
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  ER
leaner conditions. The front heated oxygen sensor signal is sent
SEF463R|  to the ECM. The ECM adjusts the injection puise duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs LG
near the radical change from 1V to OV.

1 H

0 1 @'L;

Rich ~=—— Ideal ratic ——= Lean

Louver

@l

“n\\&_\\\\\,]

Zirconia tube

OQutput voltage V. [v]

Mixture ratio

SEF288D)

T
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
A
MONITOR ITEM CONDITION SPECIFICATION AV
FR 02 SENSOR 0-0.3V < Approx. 0.6 - 1.0V
. . Q
.............................. ® Engine: After warming up :\ﬂz:ntalnlng engine speed at 2,000 LEAN < RICH . ) FA
FR 02 MNTR p Changes more than 5 times during
10 seconds.
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. BR
TER-
WIRE DATA =
Mrl\:\cl)AL COLOR ITEM CONDITION _ (DC voltage) S
0 - Approximately 1.0V
RS
(v)
|Engine is running. |
Front heated oxygen sen- BT
46 w sor After warming up to normal operating tempera- =
ture and engine speed is 2,000 rpm
R A,
SEF201T
EL
[B)

EC-161 323
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OK NG
v

ov

W _________
g2v - _VY___V__ gy, = W

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.

Dlaggt;s;tgzl;lr;?uble Malfunction is detected when ... (ngs?g:;lée;?;e)
P0O130 ® The voltage from the sensor is constantly approx. 0.3V. ® Hamess or connectors
0303 (The sensor circuit is open or shorted.)
® Front heated oxygen sensor
B 0z senson Forom [ DIAGNOSTIC TROUBLE CODE CONFIRMATION
OUT OF CONDITION PROCEDURE
CAUTION: :
z==zzzzzz= MONITOR ========== Always drive vehicle at a safe speed.

CMPS-RPM(REF) 1250rpm .

THRTLPOSSEN  0.62V NOTE:

B/FUEL SCHDL 1.5msec If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

Leragy] TESTING CONDITION:
¢ Always perform at a temperature above -10°C (14°F).
e Before performing the following procedure, confirm
wFR 02 Po1soM [ ] that battery voltage is more than 11V at idle.
1) Start engine and warm it up to normal operating tem-
=z==zzzz== MONITOR zcrz=z===- = perature.
CMPS.APM(REF) 1887rpm 2) Select “FR 02 SENSOR P0130” of “FRONT Q2
ek S A SENSOR” in “DTC WORK SUPPORT” mode with
' CONSULT.
3) Touch “START”,
4) Let it idle for at least 3 minutes.
NOTE:
SEF13%  Never raise engine speed above 3,200 rpm after this step.
If the engine speed limit is exceeded, return to step 4).
MFR 02 SENSOR Po130 [ ] 5) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
COMPLETED the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 10 to 60 seconds.)
CMPS-RPM (REF): 1,500 - 2,500 rpm (A/T)
1,800 - 2,500 rpm {M/T)
SELF-DIAG RESULTS
SEF210V
324

EC-162
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Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
Vehicle speed: 70 - 100 km/h (43 - 62 MPH)
B/FUEL SCHDL: 1 - 5 msec (A/T) @l
1 - 4 msec (M/T)

Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry i3

from step 2).

6) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer Eli
to “DIAGNOSTIC PROCEDURE”, EC-165.

During this test, P1148 may be stored in ECM.
OR LG
. Py i @ OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front E
EGM _[O]CONNEGTOR]| m heated oxygen sensor circuit. During this check, a 1st trip DTC
a6 H might not be confirmed.
g @ 1) Start engine and warm it up to normal operating tem- fE
\ s perature.

ﬂ et <ie 2} Set voltmeter probes between ECM terminal @9 (sen-
1D sor signal) and engine ground. GL

= 3) Check the following with engine speed held at 2,000

AECB22A rpm constant under no load.
e The voltage does not remain in the range of 0.2 - MT
0.4V.

4) If NG, go to "DIAGNOSTIC PROCEDURES”,
EC-165. AT
FA
BR
ST
RS
BT
HA
EL
DX
325
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Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

IGNITION SWITCH
ON or START
I .
FUSE [Refer 1o “EL-POWER".
10A [BLECK]
(B) mmmmw : Dotectabls line for DTC
mmemm : Non-detectable ling for DTC
||BN|-|
BR/Y
=
5
¢
BR/Y
Il 3 Il
FRONT
HEATED
OXYGEN
SENSOR
_
[(HEH [L2]]
OR W
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TROUBLE DIAGNOSIS FOR DTC P0130
Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
Q7 \W DIAGNOSTIC PROCEDURE

e,

/Front heated oxygen Gl
sensor hamefs INSPECTION START '
i A
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
SCrews. &Y
LG
Engir_\e ground y
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Disconnect front heated oxygen sensor tors.
hamess connector and ECM harness
connector.
FE

2. Check harness continuity between ECM

terminal and terminal @

Continuity should exist.

3. Check hamess continuity between ECM GL
terminal (or terminal @) and
/ AECB16 ground.
p—— — Continuity should not exist. (Vg
@ E} If OK, check harness for short to ground
"'-5 T.5. and short to power.
[ Ecm ~iofconnecTorl| az1® OK AT

46
h J

CHECK COMPONENT NG Replace front heated oxy- EA
@J—l (Front heated oxygen sensor). "] gen sensor.

Refer to “COMPONENT INSPECTICN”

Q] = on next page. ' BA
OK
SEF0738 v
BR
CHECK SHIELD CIRCUIT. NG | Repair open circuit, short
1. Turn ignition switch “OFF”. to ground or short 1o power
2. Remove jeint connector-1, in harness or connectors. 8T

3. Check the foflowing.

@ Continuity between joint connector-1
terminal (4) and engine ground _
® Joint connector-1 RS

{Refer to “HARNESS LAYOUT" in EL
section.)
Continuity should exist. BT
If OK, check harness for short to power.

CK _ HA,
h 4
Periorm “TROUBLE DIAGNGSIS FCR
INTERMITTENT INCIDENT™, EC-106. EL
Y D

INSPECTION END

EC-165 32t
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front

% MONITOR % NO FAlL [] HO2S) (Cont'd)
CMPS-RPMREF)  2137rpm COMPONENT INSPECTION
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 O2 SENSOR 0.37v perature.
FR O2 MNTR LEAN 2) Select “MANU TRIG” and “HlI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR” mode with CONSULT, and select “FR 02
ky SENSOR” and “FR 02 MNTR".
| RECORD 3) Hold engine speed at 2,000 rpm under no toad dur-
SEF084P ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FRO2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to "RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle 1112131415

FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR O2 MNTR", “RICH"

L =“FR 02 MNTR”, “LEAN"

e “FR 02 SENSOR” voltage goes above 0.6V at least
once.

e “FR 02 SENSOR” voltage goes below 0.3V at least
once.

e “FR O2 SENSOR” voltage never exceeds 1.0V.

& B8+

CMPS FR &N

*RPM 02 T Maximum « Maximum voltage

?ﬁEF} Sk i A N A ey should be over 0.6V

pmy} V) H \ ;o P [ .

0913 2050 0.18 FE H H 1 | B K ' at least one time.
0911 2050 0.18 - = T
09:09 2050 0.18 o %m‘ AT, : ot = Minimum voltage
ooy o057 o1 2 S S should be below 0.30V
09'03 2060 0.23 & [N S R S A A at least one time.
09'01 2012 0.43 o) L L s LTV

GRAPH i - Minimum SEF736W

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.

OR

. € ; “

ECM {9 CONNECTOR
L | By,

46

" O

3
9 ‘.\!u,':l.
AN ;5
o ‘3

AEC822A|

® "

2)
3)

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

Set voltmeter probes between ECM terminal @9 (sen-
sor signal} and engine ground.

Check the following with engine speed held at 2,000
rpm constant under no load.

Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |l
(FRONT HEATED OXYGEN SENSOR MONITOR).
The maximum voltage is over 0.6V at least one time.

EC-166



TROUBLE DIAGNOSIS FOR DTC P0130

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

e The minimum voltage is below 0.3V at least one time.

¢ The voltage never exceeds 1.0V. : @l

CAUTION:

Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) MA
onto a hard surface such as a concretie floor; use a

new one.
EM

LG

FE

cL

M

FA

BR

ST

RS

BT

RA

EL
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TROUBLE DIAGNOSIS FOR DTC P0131

Louver
Haoider

Heater pad

SN
=

Zirconia tube

SEF463R

QOutput voltage V. [v]

¢ 1
Rich ~=—— Ideal ratio ——= Lean

Mixture ratio
SEF2880

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs
near the radical change from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 SENSOR

FR ©2 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000
pm .

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 engine ground.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
0 - Approximately 1.0V
M
[Engine is running.] 2] 0l
Front heated oxygen sen- L I S
4 W sor L After warming up to normal operating tempera- | ¢ \NW\JW
ture and engine speed is 2,000 rpm P S
———
..-15-‘-; ----------- .‘-.
TSEF201T

EC-168



TROUBLE DIAGNOSIS FOR DTC P0131

OK NG

SEF300U

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the output from the front heated oxy-
gen sensor is monitored to determine whether the “rich” output
is sufficiently high and whether the “lean” output is sufficiently
low. When both the outputs are shifting to the lean side, the
malfunction will be detected.

Diagnostic Trouble I Check ltems
Code No. Malfunction is detected when ... (Possible Gause)
PO131 ‘| ® The maximum and minimum voltages from the sensor are not | ® Front heated oxygen sensor

reached to the specified voltages.

® Front heated oxygen sensor haater
® Fugl pressure

® Injectors

@ intake air leaks

BFR 02 SENSOR Po1310 |
OUT OF CONDITION

1260rpm
0.82v
1.5msec

MONITOR
CMP3-RPM{REF)
THRTL POS SEN
B/FUEL SCHDL

SEF143V

BWFR 02 SENSOR PO1310 [

e b i o

1887rpm
0.88v
3.2msec

CMPS-RPM({REF)
THRTL POS SEN
B/FUEL SCHDL

SEF144V

HFR 02 SENSOR Poi3ill [ ]

COMPLETED

SELF-DIAG RESULTS

EF211V

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

2} Stop engine and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “"FR 02 SEN-
SOR P0131" of “FRONT 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.
4) Touch "START”.
5) Start engine and let it idle for at least 3 minutes.
NOTE:

Never raise engine speed above 3,200 rpm after this step.
If the engine speed limit is exceeded, return to step 5).

6) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 50 seconds or more.}

CMPS-RPM (REF): 1,800 - 2,600 rpm {A/T)
2,000 - 2,750 rpm (M/T)

EC-169
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

Vehicle speed: 80 - 100 km/h (50 - 62 MPH)
B/FUEL SCHDL: 2.5 - 4.5 msec (A/T)
1.9 - 4 msec (M/T)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-171.

OR

CoNtect Ty OVERALL FUNCTION CHECK
B Use this procedure to check the overall function of the front
EG

I M o CONNECTOR]| m heated oxygen sensor circuit. During this check, a 1st trip DTC
¢ H might not be confirmed.

48

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

\ . perature.

ﬂ s «Is 2) Set voltmeter probes between ECM terminal @9 (sen-

1D & sor signal) and engine ground.

= 3) Check the following with engine speed held at 2,000

AECB22A rpm constant under no load.

o The maximum voltage is over 0.6V at least one time.
OR

e The minimum voltage is over 0.1V at least one time.

4) if NG, go to “DIAGNOSTIC PROCEDURE”, EC-171.

332 : EC-170



TROUBLE DIAGNOSIS FOR DTC P0131

~7
\ @/ - \ N /
‘_,r_,\_:Front heated oxygen sensor~
‘ 7O 40 - 50
j (4.1 - 5.1, 30 - 37)
AN A )

[ : Nem (kg-m, ft-Ib)

St
—

—_

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

SEF041V|

B ACTIVE TEST H

SELF-LEARN 100%
CONTROL

= === MONITOR = = =
CMPS'RPM (REF)  812rpm
COOLAN TEMP/S  93°C

FR 02 SENSOR 0.81v
AF ALPHA 1 102%

O

I

Al
CLEAR

Loesen and retighten front heated oxygen
SENSOT.
Tightening torque:

40 - 50 N'm

(4.1 - 5.1 kg-m, 30 - 37 fi-Ib})

h 4

AEC547

Air cleaner

Mass air flow sensor

CLEAR THE SELF-LEARNING DATA.

1. Start engine and warm it up to normal
operating temperature.

2. Select “SELF-LEARNING

GCONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-leaming control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC P0O171
detected? Is it difficult to start
engine?

OR

Yes

AECS22

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
harness connector, and restart
and run engineg for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor hamess
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode II.

6. Erase the diagnostic test mode

Il {Self-diagnostic resuits)

memory. Make sure diagnostic

trouble code No. 0505 is dis-
played in Diagnostic Test Mode

L

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

h

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO171,
EC-231.

CHECK COMPONENT
(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”

NG

Y

on next page.
lT)K

(Go lo next page.)

EC-171

Replace front heated oxy-
gen sensor.

MA

EM

LG

FE

CL

M

AF

FA

BR

ST

RS

BT

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

!

NG

CHECK COMPONENT »| Replace front heated oxy-
{Front heated oxygen sensor). gen sensor.
Refer to “COMPONENT INSPECTION”
on next page.
OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-106.
Refer to “TROUBLE DIAGNOSIS FOR
P0130” for circuit, EC-165.

h J
INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals @ and (.
Resistance: 2.3 - 4.3Q2 at 25°C (77°F)
Check continuity between terminals (2) and (¥, @ and @).
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
Eﬂ 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
hard surface such as a concrete floor; use a new one.

334 EC-172




TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift -
Monitoring) (Front HO2S) (Cont’d)

% MONITOR % NO FAL [
' Front heated oxygen sensor
CMPSsRPM(REF)  2137pm . . .
MASAIRFLSE 196V 1) Start engine and warm it up to normal operating tem-
COOLAN TEMP/S.  84°C perature. , 3} .
FR 02 MNTR LEAN - - MONITOR” mode with CONSULT, and select “FR 02
INJ PULSE 2 Gmsec - SENSOR” and “FR 02 MNTR”.
" 3) Hold engine speed at 2,000 rpm under no load dur-
J ing the following steps.
RECORD JSEFOW 4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR 02 MNTR” in “DATA MONITOR"” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle | 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”

¢ “FR 02 SENSOR" voltage goes above 0.6V at least
once.

¢ “FR O2 SENSOR” voltage goes below 0.3V at least
once.

e “FR O2 SENSOR” voitage never exceeds 1.0V.

8 B8
CMPS E A
sRPM T Maximum R * Maximum vollage
EFE’S) i S I I P f:“‘\ should be over 0.6V
09'13 2050 0.19 S A A B at least one time.
0911 2050 0.18 . = - R
09"08 2050 0.18 234 o0 bty o
" o R + Minimum voltage
oos  oeer S - T shouid be below 0.30V
09"03 2060 0.23 » Vo ' ,: 4 [: Vo Voo at least one time.
0901 2012 0.43 g ! S LY, LAY
18 Mini
GRAPH s - SEF736W

Aeio®

ECM__ |o|CONNECTOR]|

46

BV

2 “‘:‘3"’.,4

AN ‘15

o -5
D CH 1

AECB22A

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.

OR

®

2)
3)

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

Set voltmeter probes between ECM terminal @9 (sen-
sor signal) and engine ground.

Check the following with engine speed held at 2,000
rpm constant under no load.

Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |l
(FRONT HEATED OXYGEN SENSOR MONITOR).
The maximum voltage is over 0.6V at least one time.
The minimum voltage is below 0.3V at least one time.

EC-173
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

¢ The voltage never exceeds 1.0V.

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.

336 EC-174



TROUBLE DIAGNOSIS FOR DTC P0132

Heater pad

/Holder
S AR ‘L-

Louver

Zirconia tube

SEF463R

Output voitage V. [v]

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

@l

The front heated oxygen sensor is placed into the exhaust mani-
fold. it detects the amount of oxygen in the exhaust gas com- {4
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in  EM
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 LG
near the radical change from 1V to OV.

FE
0 H
Rich ==— |deai ratio — Lean CL
Mixture ratic
SEF288D
T
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION AT
0 - 0.3V « Approx. 0.6 - 1.0V
FR 02 SENSOR Maintaini i d at 2,000 FA
crmnnenieeeeenie o | @ ENgine: After warming up ainiaining engine speed at <, LEAN « RICH ) .
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 engine ground. B&
TER-
WIRE DATA
MINAL
INAL | coLom ITEM CONDITION (DC voltage) ST
0 - Approximately 1.0V
M RS
|Engineis running.] O AR R
46 W Front heated oxygen sen- : I PO R
sor After warming up to normal operating tempera- | g [\ W UM VY A BT
ture and engine speed is 2,000 rpm
SEF201T A
EL
(24
337
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TROUBLE DIAGNOSIS FOR DTC P0132

SEF295U

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” ouiput is sufficiently low. When
both the outputs are shifting to the rich side, the malfunction wili
be detected.

Diagnostic Trouble

Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

PO132
0410

® The maximum and minimum voltages from the sensor are
beyond the specified voitages.

® Front heated oxygen sensor

® Front heated oxygen sensor heater
® Fuel prossure

@ Injectors

WFR 02 SENSOR Po132§ D
CUT QF CONDITICN

=========:; MONITOR =zzzz==z====:
CMPS-RPM(REF) 1250rpm
THRTL POS SEN 0.82v
B/FUEL SCHDL 1.5msec

SEF146V)

MFR 02 SENSOR Po132l []

=========z MONITOR ========x=
CMPS-RPM(REF) 1887rpm
THRTL POS SEN 0.88V
B/FUEL. SCHDL 3.2msec

SEF147V

WFR 02 SENSOR Po132H [ ]

COMPLETED

SELF-DIAG RESULTS

SEF212V

338

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

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

TESTING CONDITION:
¢ Always perform at a temperature above -10°C (14°F).
e Before performing the following procedure, confirm
that battery voltage is more than 11V at idle.
1) Start engine and warm it up to normal operating tem-
perature.

2) Stop engine and wait at least 5 seconds.

3) Turmn ignition switch “ON” and select “FR O2 SEN-
SOR P0132” of “FRONT O2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START"”.

5) Start engine and let it idle for at least 3 minutes.

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

6) When the foliowing conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It wiil take approxi-
mately 50 seconds or more.)

CMPS-RPM (REF): 1,800 - 2,600 rpm (A/T)
2,000 - 2,750 rpm (M/T)

EC-176



TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)
Vehicle speed: 80 - 100 km/h (50 - 62 MPH)

B/FUEL SCHDL: 2.5 - 4.5 msec (A/T) @l
1.9 - 4 msec (M/T)
Selector lever: Suitable position
If “TESTING” is not displayed after 5§ minutes, retry [ja
from step 2).
7) Make sure that "OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer [EM
to “DIAGNOSTIC PROCEDURE”, EC-178.

OR L&

%—iﬂ @ OVERALL FUNCTION CHECK
L. J Use this procedure to check the overall function of the front
[ 2w [lconnecton]] m heated oxygen sensor circuit. During this check, a 1st trip DTC
% G H might not be confirmed.
8 @ 1) Start engine and warm it up to normal operating tem- FE

Ny Es perature.
ﬂ j J‘ 2) Set volimeter probes between ECM terminal @ (sen-
@ € 1 sor signal) and engine ground. GL
- 3) Check the following with engine speed held at 2,000

AECB22A rpm constant under no load.

e The maximum voltage is below 0.8V at least one MT

time.
OR

¢ The minimum voltage is below 0.3V at least one time.
4) H NG, go to “DIAGNOSTIC PROCEDURE”, EC-178.

FA
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TROUBLE DIAGNOSIS FOR DTC P0132

D7\

3] 40 - 50

P__r\,t—:‘Front heated oxygen sensor~

(4.1 - 5.1, 30 - 37)
NN RN

[T : N-m (kg-m, ft-Ib)  SEF041V

—

7

A

’i W ACTIVETEST D
SELF-LEARN 100%
CONTROL
= ==MONTOR===
CMPS-RPM {REF) 812mm
COOLAN TEMP/S 93°C
FR 02 SENSOR 0.91V
A/F ALPHA 102%

]
I CLEAR I

AECE47

Air cleaner

Mass air flow sensor

AECS823

340

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

Loosen and retighten front heated oxygen
sensor.
Tightening torque:

40 - 50 N-m

{4.1 - 5.1 kg-m, 30 - 37 ft-Ib)

l

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
ceefficient 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 hamess
connector.

b, Make sure diagnostic trouble
code No, 0102 is displayed in
Diagnostic Test Mode II.

6. Erase the diagnostic test mode -
Il {Self-diagnostic results)
memory. Make sure diagnostic
irouble 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

-

i

enging?
l No
®

{Go 10 next page.)

EC-178

Go to “TROUBLE DIAG-

| Nosis FoR DTC PoO172”,

EC-237.




TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

‘f s

CHECK COMPCONENT NGL Replace front heated oxy-
(Front heated oxygen sensor heater). "| gen sensor. MA
Refer to "COMPONENT INSPECTION”
hefow.
EM
OK
Y _

CHECK COMPONENT NG_ Repair or replace harness LG
(Front heated oxygen sensor). "| and/or connectors or
1. Turn ignition switch “OFF". replace front heated oxy-
2. Disconnect sensor hamess connector gen sensor.

for water.

Water should not exist.

if OK, go to step 3. FE

3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTION”
below. L

OK

h 4 MT
Perform “TROUBLE DIAGNOSIS FOR

INTERMITTENT INCIDENT"”, EC-106.
Refer to “TRQUBLE DIAGNOSIS FOR AT
PO130" for circuit, EC-165.

y FA
INSPECTION END
BR
COMPONENT INSPECTION
s - Front heated oxygen sensor heater Si
18 Check resistance between terminals @) and (1.
Resistance: 2.3 - 4.3} at 25°C (77°F)
DIECORNELT Check continuity between terminals @ and (O, @ and (2. RS
= _ Continuity should not exist.
If NG, replace the front heated oxygen sensor.
@a oo CAUTION: BT
PDiscard any heated oxygen sensor which has been
aecissa| 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. HA
EL
DX

EC-179 - 341



TROUBLE DIAGNOSIS FOR DTC PO1 32

Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S) (Cont’d)

¥ MONITOR % NO FalL [ ] Front heated
CMPSSRPMEEF)  2137rpm ront heate oxy.gen sensorl |
MAS AIR/FL SE 1.96V 1) Start engine and warm it up to normal operating tem-
COOLANTEMP/S  84°C perature. } 3 L
FR 02 SENSOR 037V 2) Select “MANU TRIG" and “HI SPEED” in "DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02
INJ PULSE 2 6msec SENSOR” and “FR 02 MNTR".

n 3) Hold engine speed at 2,000 rpm under no load dur-

- ing the following steps.
1 RECORD SErosep 4} Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR 02 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle 11121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR O2 MNTR"”, “RICH”

L = “FR O2 MNTR”, “LEAN”"

e “FR 02 SENSOR” voltage goes above 0.6V at least
once.

e “FR 02 SENSOR” voltage goes below 0.3V at least
once.

e “FR 02 SENSOR” voltage never exceeds 1.0V.

! B&-
GMPS FR Ak
*RPM SCI)E%»I T Maximum . A » Maximum voltags
EE)E;) ) N N ;' N SN :’-‘\ should he over 0.6V
0913 2050 0.19 . [ A S T at least one time.
09'11 2080 0.18 . ,>_w N T
09'09 2050 0.18 234 0 bt .
" o e = Minimum voltage
S0 ooy o 2 A should be below 0.30V
09'03 2060 0.23 b [ S S S S A S A S at least one time.
09'01 2012 0.43 8 N A U A N L U A N A
o Mini
GRAPH ., e SEF736W

A€o ®

[ Ecwm

|o[coNNECTOR]

r® &1

a5 CmH
3

2.0 A

/)i

AECB224A)

342

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.

OR

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

Set voltmeter probes between ECM terminal @g (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 |
(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-180



TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

CAUTION:
Discard any heated oxygen sensor which has been Gl

dropped from a height of more than 0.5 m (19.7 in)
onto a hard surface such as a concrete floor; use a

hew one. MA

ERM

LC
FE
¢l
BT
Ar
[FA
BR
ST

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0133

Louver

/Holder
AN \L

Heater pad

Zirconia tube

SEF463R

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-
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.

Qutput voltage V. [v]

Q

Rich ~=— Ideal ratip -—— Lean

Mixture ratio

SEF288D)

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

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 SENSOR

FR G2 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000
pm

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 engine ground.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
0 - Approximately 1.0V
M
|Engine is running. |
W Front heated oxygen sen-
46 sor After warming up to normal operating tempera-
ture and engine speed is 2,000 rpm
TSEF201T

344
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TROUBLE DIAGNOSIS FOR DTC P0133
Front Heated Oxygen Sensor (Response

Monitoring) (Front HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction of front heated oxygen sensor, this
diagnosis measures response time of front heated oxygen sen-
sor signal. The time is compensated by engine operating (speed
and load), fuel feedback control constant, and front heated oxy-
gen sensor temperature index. Judgment is based on whether
the compensated time (front heated oxygen sensor cycling time En

0K NG

o index) is inordinately long or not.
SEFO10V
LG
Diagnostic Trouble L Check lterns
Code No. Malfunction is detected when ... (Possible Cause) .
PO133 ® The response of the voltage signal from the sensor takes ® Hamess or connectors
0408 more than the specified time. (The sensor circuit is open or shorted.)
® Front heated oxygen sensor
® Front heated oxygen sensor heater E
® Fuel pressure F
® |njecfors
® Intake air leaks
® Exhaust gas leaks CL
® PCV
® Mass air flow sensor
AT
DIAGNOSTIC TROUBLE CODE CONFIRMATION
MFR o2 SENSOR P0133Hl [:l PROCEDURE
QUT OF CONDITION
: CAUTION: AT
z===zZ=zzz MONITOR z=z=zzzzz= Always drive vehicle at a safe speed.
CMPS-RPM(REF) 1250rpm NOTE:
THRTL POS SEN 0.82V pfibeply EA
B/FUEL SCHDL 1.5msec If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE’ has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con- B4
ducting the next test.

terasy] TESTING CONDITION:

— o Always perform at a temperature above -10°C (14°F). pp
e Before performing the following procedure, confirm

BFR 02 Pot3sll [] that battery voltage is more than 11V at idle.
1) Start engine and warm it up to normal operating tem- ST
===zz====x MONITOR ===z===z=: perature.
ngTTSL-F:D%I\g(gEZ) (1)88887\;pm ‘ 2) Stop engine and wait at ieast 5 seconds. -
: 3) Turn ignition switch “ON” and select “FR O2 SEN- Fe
B/FUEL SCHDL 3.
amsee SOR P0133” of “FRONT 02 SENSOR” in “DTC

WORK SUPPORT” mode with CONSULT.

4) Touch “START”. BT
5) Start engine and let it idle for at least 3 minutes.
SEF149Y NOTE: HA\_
Never raise engine speed above 3,200 rpm after this step.
BIFR 02 SENSOR Pot33ll [ If the engine speed limit is exceeded, return to step 5).

6) When the following conditions are met, “TESTING” gL
COMPLETED will be dispiayed on the CONSULT screen. Maintain
the conditions continucusly until “TESTING”
changes to “COMPLETED”. (It will take approxi- o)
mately 50 seconds or more.)
CMPS-RPM (REF): 1,800 - 3,000 rpm (A/T)
2,000 - 3,150 rpm (M/T)

SELF-DIAG RESULTS

SEF213V

EC-183 45



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)
Vehicle speed: 78 - 120 km/h (48 - 75 MPH)
B/FUEL SCHDL: 2.5 - 4.5 msec (A/T)
1.9 - 4 msec (M/T)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
'7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-186.

OR
- o @ . OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front
Tom SlCONNESTOR] m heated oxygen sensor circuit. During this check, a 1st trip DTC
18 H might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
_.\ s perature.

ﬂ et ZE 2) Set voltmeter probes between ECM terminal @9 (sen-

[® 61 sor signal) and engine ground.
= 3) Check the foliowing with engine speed held at 2,000

AEC822A rpm constant under no load.

e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode i
(FRONT HEATED OXYGEN SENSOR MONITOR).

4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-186.

346 EC-184



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”.
10A (Bl-Mg)CK
e ; Detectable line for DTC
—— : Non-detectable line for DTC
||8N[|
BR/Y
e
BR/Y
I] 3 l|
FRONT
HEATED
OXYGEN
SENSOR
0 Ry
OR W
R~
S
i 1
t 1
1 ]
1 |
1 I
1 |
1 |
1 |
! i
| ]
| 1
| 1
| 1 JOINT
1 1 CONNECTOR-1
| 1
By @
fe 5
I o
OR w B
|!115|| |I46]| l|43|| ®
O2HL ozsF GND-C |SOM(ECOS I |
MODULE) B 8
L L
F12
Refer to last page (Foldout page).
718 (33 INENBN][IJaNBNBNN] (M72) ]
9 1 i i (B EE IR T {0 VD PP EEED Y D G GY
@
— W H.S.

1]2]3] [4] 20§21122]23 30]a0] [eofa1] |5afsalss] [s6]
sf6[7]8]9] O 24]25128]27]28] [a2]aa] [44l45]46l57]58]59160) 61
[11}12]13]14] 1] [esa0]s1[32133] [ag[s0l 147]

16{17]18 353687

AEC407A

EC-185

Gl

MA

]

LG

CL

BR
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RS

&1

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0133

SEF099P

.

S /[0 40 - 50
(4.1 - 5.1, 30
AN ~

[O: Nem (kg-m, fi-lb)

QTN ONY

Front heated oxygen sensor -

- 37)

'/\

SEF041V

WACTIVETESTE [
SELF-LEARN 100%
CONTROL
===MONITOR ===
CMPS-RPM (REF}  812rpm
COOLAN TEMP/S  93°C
FR 02 SENSOR 091V
AF ALPHA 109%

Iy
| CLEAR [

AEC547

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

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

!

Loosen and retighten front heated oxygen

sensaor.

Tightening torque:
40 - 5¢ N'm
(4.1 - 5.1 kg-m, 30 - 37 ft-ib}

r

CHECK EXHAUST AIR LEAK,
Start engine and run it at idle. Listen for
an exhaust air leak before three way cata-

lyst.

NG

Y

lOK

Repair or replace.

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listen for
an intake air leak between the mass air
flow sensor and the intake manifold.

NG

OK

¥

Repair or replace.

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal

operating temperature.
2. Select “SELF-LEARNING

CONT” in “ACTIVE TEST”
mode with CONSULT.

. Clear the self-learning control

coefficient by touching “CLEAR”.

. Run engine for at least 10 min-

utes at idle speed.
Is the 1st trip DTC PO171 or
P0172 detected? Is it difficult
to start engine?

OR

Yes

h 4

Mass air flow sensor
arness connector
M

Air cleaner

AEC823

2. 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 connec-
tor.

. Make sure diagnostic trouble

code No. 0102 is displayed in
Diagnostic Test Mode |l.

. Erase the diagnostic test mode (i

{Self-diagnostic resulis) memory.
Make sure diagnostic trouble
code No. 0505 is displayed in
Diagnostic Test Mode 11

. 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?

348

¥ No

{Got to next page.)

EC-186

Go to “TROUBLE DIAG-
NOSIS FOR DTC P0O171,
PO172”, EC-231, 237.




TROUBLE DIAGNOSIS FOR DTC P0133

ECM

Je]connecToR]|

45

=
=

SEF0735

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

{

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
harness connecior and ECM harness
connector.

2. Check hayness continuity between ECM
terminal and terminal ®
Continulty should exist.

3. Check hamess continuity between ECM
terminal (or terminal @) and
engine greund.

Continuity should not exist.

if OK, check harness for short to ground

and short to power.

NG

¢OK

.| Repair harness or connec-
»
tors.

CHECK COMPONENT
(Front heated oxygen sensor heater).
Refer to "“COMPONENT INSPECTION"

next page.

NG

¢OK

.| Replace front heated oxy-

gen sensor.

CHECK COMPONENT
(Front heated oxygen sensor).
Refer to “COMPONENT INSPECTION”

NG

on next page.
K

.| Replace front heated oxy-

gen sensor.

CHECK COMPONENT NG | Replace mass air flow sen-
(Mass air flow sensor). ] sor.
Refer to “COMPONENT INSPECTION”,
EC-120.
,L OK
CHECK COMPONENT NG | Repair or replace PCV
(PCV valve). | valve.
Refer to “Inspection”, EG-31.
J, OK

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF”.

2. Remove joint connector-1.

3. Check the following.

@ Continuity between joint connector-1
terminal and engine ground

& Joint connector-1
(Refer to “HARNESS LAYOUT” in EL
section.)

Continuity should exist.

If OK, check harness for short to power.

}OK

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

'

INSPECTION END

EC-187

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

MA

4

LG

Gl

T

A7

FA

§T

RS
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TROUBLE DIAGNOSIS FOR DTC P0133

L 31211
1S
DISCONNECT
—_
(&) e
AEC1584)
% MONITOR ¥ NO FAIL []
CMPS'RPM(REF)  21371pm
MAS AIR/FL SE 1.06V
COOLAN TEMP/S  84°C
FRO2SENSOR 037V
FR 02 MNTR LEAN
INJ PULSE 2.6msec
RECORD
SEF084P

350

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals 3@ and ().
Resistance: 2.3 - 4.3() at 25°C (77°F)
Check continuity between terminals @ and (O, @ 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.

Front heated oxygen sensor
1) Start engine and warm it up to normal operating tem-
perature.

2) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR 02
SENSOR” and “FR 02 MNTR".

3} Hold engine speed at 2,000 rpm under no load dur-
ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the foilowing.

e “FR Q2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:

cycle 1112131415 ]|
FR 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 02 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.

EC-188



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

h B
S
CMPS &N .
'EEM T Maximum . . A + Maximum voltage
EmeF)} ) Fa SN A AR [ should be over 0.6V
09'13 2050 0.19 D L at least one time.
0911 2050 0.18 Z T T T
" o > ] - , ¥ - i -
gg..g? gggg g.}g 8 g° : : : ' . ' .' 'I ' 'I * Minimum voltage
0905 5037 0.18 4 '.‘ ; co Vo Voo L should be belpw 0.30V
0903 2060 0.23 3 L T T at least one time.
0901 2012 0.43 8 Ly L \ . Vo
T - - " \inimurn '
GRAPH —I * o SEF736W
CAUTION:

AE 1

|o|CONNECTOR]|
6

[ Ecm

&

2 .-‘?"'.j‘

1\ (15

o ‘E
D O

Y,

AECB22A

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.

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

2) Set voltmeter probes between ECM terminal @e (sen-
sor signal) and engine ground.

3) Check the following with engine speed held at 2,000
rpm constant under no load.

e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode I!
(FRONT HEATED OXYGEN SENSOR MONITOR}.

e The maximum voltage is over 0.6V at least one time.

¢ The minimum voltage is below 0.3V at least one'time.

¢ The voltage never exceeds 1.0V.

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-189
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TROUBLE DIAGNOSIS FOR DTC P0134

Louver

Zirconia tube

SEF463R

Output voltage V. [v]

-k

0

Rich —e— |deal ratic —= Lean

Mixture ratio

SEF288D

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor signai 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 vaiues

MONITOR ITEM

CONDITION SPECIFICATION

FR 02 SENSCR

FR O2 MNTR

® Engine: After warming up

0- 0.3V & Approx. 0.6 - 1.0V
Maintaining engine speed at 2,000 || EAN < RICH

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 engine ground.

TER-

WIRE DATA
MINAL

s COLOR ITEM CONDITION (DC voltage)
0 - Approximately 1.0V
M

[Engine is running. | 20
45 W Front heated oxygen sen- L | I TP
After warming up to normal operating tempera-

sor

ture and engine speed is 2,000 rpm

- SEF201T

352

EC-190



TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)
ON BOARD DIAGNOSIS LOGIC

OK NG
o NS To judge the malfunction, the diagnosis checks that the front
"""""""""" heated oxygen sensor output is not inordinately high.
1v
oV
SEF301U
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Causa)
PO134 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0412 {The sensor circuit is open or shorted.}
@ Front heated oxygen sensor

3 MONITOR %% NO FAIL
COOLAN TEMP/S 30°C

RECORD

SEF002P

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE: '
If “DIAGNOSTIC TROUBLE CODE CONFIiRMATION 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 normal operating tem-
perature.
2) Tumn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Turn ignition switch “ON”.
4) Select “DATA MONITOR” mode with CONSULT.
5) Restart engine and let it idle for 2 minutes.
6) If 1st trip DTC is detected, go to “Diagnostic
Procedure”, EC-194.

OR
& 1) Start engine and warm it up to normal operating tem-
perature
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Restart engine and let it idle for 2 minutes.

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

5) Restart engine and let it idle for 2 minutes.

6) Seiect “MODE 3" with GST.

7) If DTC is detected, go to “Diagnostic Procedure”,

EC-194.
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 and then turn “ON”.

3) Restart engine and let it idle for 2 minutes.

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

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

6) If DTC is detected, go to “Diagnostic Procedure”,
EC-194.

EC-191
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

When using GST, “DTC Confirmation Procedure” should be
performed twice as much as when using CONSULT or ECM
(Diagnostic Test Mode [l) because GST cannot display
MODE 7 (1st trip DTC) concerning this diagnosis.
Therefore, using CONSULT or ECM (Diagnostic Test Mode
i1} is recommended.

EC-192



TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

EC-FRO2-01 @

IGNITION SWITCH
ON or START

FUSE |Refer to “EL-POWER". A
BLOCK] elerto MA

(B) - Datectable line for DTC
— : Non-detectable fine for DTC

ﬁ
EE

i B ES
P

T3 {E ot
m

ey

FRONT
HEATED
OXYGEN
SENSOR
D g
[l L2 dj
O W
W~ @ﬁ_—-
i -
-1
| 1
i 1
| 1 M7
| 1
| |
| |
| |
| |
i | AT
1 |
I i
' i JOINT
3 1
; : CONNECTOR-1 A
i - (EzB)
1.0 i 2]l-e
RA&
BR
I ®
OR w B 7
|
115 EREl ®
o2HL oeSF GND-C | ESMHESCS I I
MODULE)
B B
4L RS
BT
Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

7\ K@@?\\@ DIAGNOSTIC PROCEDURE

= Front heated oxygen sensor -

/(0] 40 - 50 INSPECTION START
(4.1 - 5.1, 30 - 37)
D A AN l

Loosen and retighten front heated oxygen
sensor.
Tightening torque:

40 - 50 N'm

(4.1 - 5.1 kg-m, 30 - 37 fi-1b)

e

/ Y
Q7 ’
\ =/ \ AN CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec-

Frant heated Oxvge\n 1. Disconnect front heated oxygen sensor tors.
sensor ha”‘ei‘? ‘/\/ harness connector and ECM harness
N connactor.

2. Gheck harness continuity between ECM
terminal @6} and terminal ().
Continuity should exist.

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.

T e o N If OK, check harness for short to ground
Eéj] @ s and short to power.

SEF459T

T.
ECM___|O[CONNECTOR "'OK
46 I CHECK COMPONENT NG_; Repair or replace harness
{Front heated -oxygen sensor). "| andfor connectors or
@ " ] 1. Turn ignition switch “OFF”, replace front heated oxy-
, 2. Check sensor harness connector for gen sensofr.
= water.
@ Water should not exist.
If OK, go to step 3.

sera7as) | 3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTION” on

next page.

J,OK
CHECK SHIELD CIRCUIT, NG Repair open circuit, short
1. Turn ignition switch “OFF". 7| to ground or short to powsr
2. Remove joint connector-1. in harness or connectors.

3. Check the following.

@ Continuity between joint conneclor-1
terminal @ and enging ground

® Joint connector-1
(Refer to "HARNESS LAYCUT” in EL
section.)

Continuity should exist.

K OK, check harness for short to power.

¢OK

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

v

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
% MONITOR ¥ NO FAL L]
COMPONENT INSPECTION
CMPS*RPM(REF)  2137rpm al
MAS AIR/FL SE 1.96V Front heated oxygen sensor
COOLAN TEMP/S 84°C i i i -
Fr 03 SENSOR 037y @ 1) g;erl;ttﬁrr:fme and warm it up to normal operating tem .
FR 02 MNTR LEAN 2) Select “MANU TRIG” and “HI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR” mode with CONSULT, and select “FR 02
ly) SENSOR” and “FR O2 MNTR”. EM
RECORD 3} Hold engine speed at 2,000 rpm under no load dur-
SEF084P ing the following steps.

4) Touch “RECORD” on CONSULT screen. LE

5) Check the following.

e “FR O2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “ILEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below: oy
cycle | 1121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R oL

R = “FR O2 MNTR”, “RICH”

L = “FR 02 MNTR”, “L.EAN”

e “FR O2 SENSOR” voltage goes above 0.6V at least T
once.

¢ “FR O2 SENSOR” voltage goes below 0.3V at least T
once. A

e “FR 02 SENSOR” voltage never exceeds 1.0V.

S 28 B

CMPS FR HNT

*RPM 02 TT Maximum « Maximum voltage

fg’fn? S ; \. ! ™, ;p‘\‘ s “‘ p _\‘ should be over 0.6V
03"13 3050 0.19 HE H ': HE Y N al least one time. RA
09"11 2050 0.18 ng T T
0909 2050 0.18 ge°y ot .1 ' l\ Lot « Minimum voltage
o005 a00y ot 2 A should be below 0.30v | BR
0903 2060 0.23 77 o H v v Vol at least one time.
09°01 2012 0.43 8 N N N S U A A A

GRAPH J E . Minimum N ST

CAUTION: a8

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 BT
new one.
HA
OR
. Py @il . @ 1) Start engine and warm it up to normal operating tem-
perature. EL
2) Set voltmeter probes between ECM terminal @ (sen-
== '°'f:"“E°T°“" mH sor signal) and engine ground.
3) Check the following with engine speed heid at 2,000 [}
\ 4 rpm constant under no load.
10 ):5 ¢ Malfunction indicator lamp goes on more than 5
® o 8 times within 10 seconds in Diagnostic Test Mode |
= (FRONT HEATED OXYGEN SENSOR MONITOR).
AEC822A ¢ The maximum voltage is over 0.6V at least one time.
357
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T.ROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

e The minimum voltage is below 0.3V at least one time.
e The voltage never exceeds 1.0V.

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.

38 EC-196



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Front
»| heated oxy-

ECM

The ECM performs ON/OFF control of the front
heated oxygen sensor heater corresponding to

Y

gen sensor
heater

the engine speed.

OPERATION
) Front heated oxygen sensor
Engine speed rpm heater
Above 3,200 OFF
Below 3,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 HEATER

® Engine speed: Idlie

ON

® Engine speed: Above 3,200 rpm

OFF

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC voltage)

NO.

|Engine is running.|
Approximately OV
s OR Front heated oxygen sen- Engine speed is below 3,200 rpm.
sor heater |Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,200 rpm. (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Check tems

Diagnostic Trouble

Malfunction is detected when ...

Code No. (Possible Cause)
P0135 ® The current amperage in the front heated oxygen ® Harness or connectors
0901 sensor heater circuit is out of the normal range. {The front heated oxygen sensor heater circuit is

{An improper voltage drop signal is sent to ECM
through the front heated oxygen sensor heater.)

open or shorted.)
® Front heated oxygen sensor heater

EC-197

MA

EM

LG

GL

0]

AT

BR

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)

Y MONITOR
CMPS*RPM{REF)}

ducting the next test.
TESTING CONDITION:

I

SEF180P|

TOR” mode with CONSULT.

2) Start engine and run it for at least 5 seconds at idle

speed.

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

PROCEDURE”, EC-200.

DIAGNOSTIC TROUBLE CODE CONFIRMATION

% no FaL [ PROCEDURE
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-

RECORD ] Before performing the foliowing procedure, confirm that
battery voltage is in between 10.5V and 16V at idle.

1)} Turn ignition switch “ON” and select “DATA MONI-

OR

1) Start engine and run it for at least 5 seconds at idle

speed.

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

onds.

3) Start engine and run it for at least 5 seconds at idle

speed.
4) Select “MODE 3" with GST.
5) If DTC is detected, go
PROCEDURE”, EC-200.
OR

“DIAGNOSTIC

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.

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

PROCEDURE”, EC-200.

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 Il) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using
CONSULT or ECM (Diagnostic Test Mode !} is recom-

mended.

EC-198



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)
EC-FRO2/H-01

IGNITION SWITCH
ON or START Gl
|
I FLSE
10A |BLOCK |Refer to "EL-POWER".
(/B) s : Detectable line for DTC A
} — Non-getectable line for DTG
[!BN" :
BHN@ EM
5
e
BR/Y e
|| 3]
FRONT
HEATED
OXYGEN
SENSCOR
L._llLI Ll_lliI EE
OR W
AT T~
S
i =) GL
1 F
| |
1 |
1 I
1 1
! | MT
| I
1 1
I I
1 |
i I AT
| 1
] 1
1 1
1 I .
: | JOINT IFA
| | CONNECTCR-1
: |
<[Te [N e N | A
I ®
OR W B BR
115 “46" ||43|
~~ ]ECM
O2HF 025F GND-C (ECCS ST
CONTRGL B B
MODULE) " e
F24 = =
D), Fi2 as
Refer to last page (Foldout page). ET
¢
THHO R BBHAER INEN[SN[I[an[sN[eN] | (74)
1 ) i 2 K D K R 2 ) S T, (T T R ) S ) ) e GY HA
EL
101[102|103| hoa|105[108]
107]108]109| |11o111|112
113|11afr1s| Jiafiizf18 IDX
AEC408A
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TROUBLE DIAGNOSIS FOR DTC P0135

(
7
S \ M
/—From heated oxygen
h ~
sensor arnes\s\s‘/\\i
N =%

= DISCONNECT
o |
o s ]

SEF646P

Gl

’E DISCONNECT
HAE &

362

[ Ecu lo[connecTon]|
115
SEF0378
&
15,
DISCONNECT
&
AEC158A

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY. NG‘ Check the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect front heated oxygen sensor &2,

harness connector. ® 10A fuse
3. Turn ignition switch “ON”. ® Harness for open or
4. Check voltage between terminal @ short between front

and ground with CONSULT or tester. heated oxygen sensor

Voliage: Battery vollage and fuse

If NG, repair harness or
OK connectors.
B v

CHECK GROUND CIRCUIT. NG_ Repalr harness or connec-
1. Tuin ignition switch “OFF”. " tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ter-

minal and ECM terminal @

Continuity should exist.

If QK, check harness for short to

ground and short to power.

OK
A 4
NG

CHECK COMPONENT
(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”

below.

Y

OK

h 4

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

INSPECTION END

COMPONENT INSPECTION

Replace front heated oxy-
gen gsensor.

Front heated oxygen sensor heater

Check resistance between terminals @ and ).
Resistance: 2.3 - 4.3(} at 25°C (77°F)

Check continuity between terminals @ and ), 3) 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-200



TROUBLE DIAGNOSIS FOR DTC P0137

T T e ——y
,, - I % R

7

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO28), after three-way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

RR O2 SENSOR

AR 02 MNTR

® £ngine: After warming up

Rewving engine from idle to 3,000 0-0.3V & Approx. 0.6 - 1.0V

rpom

LEAN « RICH

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

TER-
WIRE DATA
MINAL | oo ITEM CONDITION (DG voltage)
NO.
[Engine is running. |
Rear heated oxygen sen- )
52 W sor After warming up to normal operating tempera- | O - APproximately 1.0V
ture and revving engine from idle to 3,000 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-
W sor. The oxygen storage capacity before the three way catalyst
f\/\_’ causes the longer switching time. To judge the malfunctions of
RYT I WY A VRNY AU, A rear heated oxygen sensor, ECM monitors whether the mini-
mum voltage of the sensor is sufficiently low during various
driving conditions such as fuel-cut.
ov
SEF258V|

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

PO137

0511 specified vollage.

® The minimum voltage from the sensor is not reached to the

® Harness or connectors
{The sensor circuit is open or shorted.)
® Rear heated oxygen sensor
® Fuel pressure
® [njectors

EC-201

&l
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M
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FE
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TROUBLE DIAGNOSIS FOR DTC P0137

B RRO2SENPD137 B []
COND1: OUT OF COND
GOND2: INCOMPLETE
COND3: INCOMPLETE

=z======== MONITOR ====zzz==z=
CMPS-RPM(REF) o12rpm
THRTL POS SEN 0.51V
B/FUEL SCGHDL 1.0msec

SEF152V|

M RRO2SENPO137 B [
W No3B TESTING
GOND2: INCOMPLETE
COND3: INCOMPLETE

========== MONITOR ==========
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6msec

SEF153V]

B RRO2SENFPOI37 B []
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

========== MONITOR ==========
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94Y
B/FUEL SCHIDL 3.6msec

SEF154V

B RRO2SENPO137 B []
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

========== MONITOR ==zz=z===-
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0msec

SEF155V,

364

Rear Heated Oxygen Sensor (Min. Voitage
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 completed.

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

TESTING CONDITION:
Never stop engine during this test. If the engine is stopped,
reperform this test from step 2).

Procedure for COND1

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

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

3) Turn ignition switch “ON” and select “RR O2 SEN-
SOR P0137” of “REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT. :

4) Touch “START”.

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.

If “COMPLETED” appears on CONSULT screen, go
to step 11).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) Drive vehicle at a speed of more than 70 km/h (43
MPH) for 2 consecutive minutes.

8) When the following conditions are met, “TESTING”
will be displayed at “COND1” on the CONSULT
screen. Maintain the conditions continuously until
“TESTING” changes to “COMPLETED”. (It will take
approximately 60 seconds.)

CMPS-RPM (REF): 1,400 - 3,000 rpm (A/T)
1,650 - 3,150 rpm (M/T)
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.5 - 4.4 msec (A/T)
0.5 - 3.9 msec (M/T)
Selector lever: Suitable position

NOTE:

e If “TESTING” is not displayed after 5 minutes,
retry from step 2).

e If “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND2

9) While driving, release accelerator pedal completely
with “O/D” OFF (A/T models only) from the above
condition [step 8] until “INCOMPLETE” at “COND2”"
oh CONSULT screen has turned to “COMPLETED”.
(It will take approximately 4 seconds.)

EC-202



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d)

NOTE: @l

o If “COMPLETED” already appears at “COND3”
on CONSULT screen before “Procedure for
COND3”" is conducted, it is unnecessary to con- MA
duct step 10).

Procedure for COND3

10) Stop vehicle and let it idle until “INCOMPLETE” of gy
“CONDS3” on CONSULT screen has turned to “COM-

SEF214V PLETED”. {It will take a maximum of approximately

BRR 02 SENSOR Po137H [}

COMPLETED

SELF-DIAG RESULTS

8 minutes.) LE
11) Make sure that “"OK” is displayed after touching

“SELF-DIAG RESULTS”. If “NG” is displayed, refer

to “DIAGNOSTIC PROCEDURE”, EC-205. n

FE

GL

T

OR

W COMNECT N Ly OVERALL FUNCTION CHECK
G
ij] G;Tj @n Use this procedure to check the overall function of the rear AT

m heated oxygen sensor circuit. During this check, a 1st trip DTC
H might not be confirmed.
bl @ 1) Start engine and drive vehicle at a speed of more [FA
o /'__5 than 70 km/h (43 MPH) for 2 consecutive minutes.
ﬂ o J; 2) Stop vehicle with engine running.
KD ©H 3) Set voltmeter probes between ECM terminal )(sen- RA
= sor signal) and engine ground.

AECE23A 4) Check the voltage when revving engine up to 4,000

[_EcM__ [o[CONNECTOR||
52

BR

rpm under no load at least 10 times.
(Depress and release accelerator pedal as soon as

possible.)
The voitage should be helow 0.43V at least once ST

during this procedure,
If the voltage can be confirmed in step 3, step 4 RS
is not necessary.

5) Keep vehicle at idling for 10 minutes, then check the BT
voltage. Or check the voltage when coasting from 80 *
km/h (50 MPH) in 3rd gear position (M/T), D position
with “O/D” OFF (A/T). HA
The voltage should be below 0.43V at least once
during this procedure.

6) If NG, go to “DIAGNOSTIC PROCEDURES”, z

EC-205.

365
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’'d)

IGNITION SWITCH
ONor START

)

BR/Y

(TFR)

E

B
f
B

FUSE  |Reter to “EL-POWER".
104 |BLOCK
(B)

REAR HEATED
OXYGEN SENSOR

JOINT

R i
S u
|

°

EC-RRO2-01

s : Deteclable line for DTC
e . Non-detectable tine for DTC

CONNECTOR-1
[E 2} ——
5 2 =B
RW W B
gl =1 [Fodl -
O2HR 02SA GND-E |EGM
(ECCS @ @
CONTROL Il3 !
MODULE)
F24 <+ L
Fi2
Refer to ast paga {Foldout page).
_
1121314 5]6]7]8](ma3 N[N ]| (7 D) SA1INGD
apojttfi2ft13]1a] 15 1ef17]1e]18]20] Wy &\IlQ\l|1m|1IN|12N|13N|14N||5N|15N| GY 3|4/ gy

o1

102

104

105

107

108

110

m

113

114

116

17

118

|20]21]22{23]

24§25|26]127128] 142

[29]30[31]32]33]  [39

34135]36(37

EC-204
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Roar heatod Monitoring) (Rear HO2S) (Cont’d)

oxygen sensor DIAGNOSTIC PROCEDURE

@l
/ INSPECTION START
4 MA
Front drive shaft |1 1- TUM ignition sm-ritch “OFF'_’.
(Right side) 2. Loosen and ratighten engine ground
SCrews. EM
SEF481T
Y e
CLEAR THE SELF-LEARNING DATA Yesh Go to “TROUBLE DIAG-
1. Start engine and warm it up to normal "] NOSIS FOR DTC P0172”,
operating temperature. EC-237.
E 2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT. EE

3. Clear the self-learning control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min- GL
utes at idle speed.

Is the 1st trip DTC PO172

A detected? Is It difficult to start T
W ACTVETESTM [ ] engine? on
ggﬂ:{'ﬁ%f” 100% @ 2. Tumn ignition switch “OFF™. AT
o —— 3. Disconnect mass air flow sensor
= ==MONITOR === harness connector, and restart
CMPS-RPM (REF) 812?"1 and run engine for at least 3 EA
Egg’gﬁ;gg:’s 3 3?\;0 seconds at idle speed.
AF ALPHA 1029 4. Stop engine and reconnect
@ mass air flow sensor harness
[ CLEAR | connector. :
5. Make sure diagnostic irouble
AEC547 code No. 0102 is displayed in
Diagnostic Test Mode Il . B=
Mass air flow sensor 6. Erase the diagnostic test mode
harness connector Nl (Seli-diagnostic results)
memory. Make sure diagnostic a7

trouble code No. 0505 is dis-
played in Diagnostic Test Mode
I.

7. Run engine for at least 10 min- RS
utes at idle speed.
Is the 1st trip DTC 0114
detected? Is it difficult to start BT
engine?
Air cleaner
AEC823 i No
@ A
(Go to next page.)
EL
DX
367
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TROUBLE DIAGNOSIS FOR DTC P0137

PISCONNECT

E g . &0

ECM |0| CONNECTOR|

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

al

SEF1148
. DISCONMECT
3
i SEF1158
368

B

CHECK INPUT SIGNAL GIRCUIT, NG | Ropair hamess or connec-
1. Disconnect rear heated oxygen sensor tors.

hamess connector and ECM harmess

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.

OK
b4
CHECK GROUND CIRCUIT. NG_‘ Check the following.
Check haress continuity between termi- "| ® Hamess for open or
nal and engine ground. short between rear
Continuity should exist. heated oxygen sensor
If OK, check harness for short to ground and engine ground
and short to power. If NG, repair harmess or
connectors.
OK
¥
NG

CHECK COMPONENT
(Rear heated oxygen sensor).
Refer to “"COMPONENT INSPECTION”

on next page.

OK

A4

.| Replace rear heated oxy-

gen sensor.

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF".

2. Remove joint connector-1.

3. Check the following.

® Continuity between joint connector-1
terminal and engine ground

& Joint connector-1
(Refer to “"HARNESS LAYOUT” in EL
section.)

Continuity should exist.

If OK, check harness for short to power.

NG

Y

OK

h i

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

v

INSPECTION END

EC-206

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




TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d)

W somvetest @ L COMPONENT INSPECTION
FUEL INJECTION 25% @”
Rear heated oxygen sensor
=;==;_=H== MONITOR ======== 1) Start engine and drive vehicle at a speed of more
eNESREMAED  72Srpm = than 70 km/h (43 MPH) for 2 consecutive minutes. g4,
RR 02 SENSOR 1.89v 2) Stop vehicle with engine running.
RR 22 MNTR RicH 3) Select “FUEL INJECTION” in “ACTIVE TEST”
: mode, and select “RR 02 SENSOR” as the monitor E[jf

[Qu]IICGE[ DWN |[Qd] item with CONSULT.

SEF102P 4) Check "RR 02 SENSOR" at idle speed when adjust-

ing “FUEL INJECTION” to £25%. LG

“RR 02 SENSOR’” should be above 0.48V at least

G} @ @][ once when the “FUEL INJECTION” is +25%.
— ' “RR 02 SENSOR” should be below 0.43V at least

[C_Ecm__[clconnecTor]| m once when the “FUEL INJECTION” is -25%.
% LR CAUTION:
2‘,."?"':1 Discard any heated oxygen sensor which has been FE
| H /({s dropped from a height of more than 0.5 m (19.7 in)
5 ol 0* 6 onto a hard surface such as a concrete floor; use a el
= new one.
AEC823A . OR .
@ 1) Start engine and drive vehicle at a speed of more MT
than 70 km/h (43 MPH) for 2 consecutive minutes.
2) Stop vehicle with engine running.
3) Set voltmeter probes between ECM terminal 62 (sen- AT
sor signal) and engine ground.
4) Check the voltage when revving up to 4,000 rpm
under no load at least 10 times. EA,
(Depress and release accelerator pedal as soon as
possible.)
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is
not necessary. '
5) Check the voltage when revving up to 6,000 rpm BB
under no load. Or keep vehicle at idiing for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd §T
gear position (M/T), D position with “O/D” OFF (A/T).
The voltage should be below 0.43V at least once.
CAUTION: RS
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 BT
new one.
wo @ (i
FF o
. - 7 EL
m% @ n:% &+ _
% @ é 8 The voltage shoutd be above 103
=z é (:q é o :' ‘1‘ } 0.48V at least cne time.
[T TR H \ The voltage should be below
g g % z 8 ==/ ‘} 0.43V at sIgeast one time.
T © , SEF431RA
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Heater pad

/~Holder
SN .

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Max. Voitage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three-way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately TV 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

GONDITION 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

rpm

LEAN &> RICH

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

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running.|
Rear heated axygen sen- .
52 w sor After warming up to normal operating tempera- | O - Approximately 1.0V
ture and revving engine from idle to 3,000 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

0.48V=- N\ --f N oo

AVAY

ov

SEF259V

sor. The oxygen storage capacity before the three way cataiyst
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
(Possible Cause)

Code No.

PO138 ® The maximum voltage from the sensor is not reached to the | ® Harness or connectors

0510 specified voltage. (The sensor circuii is open or shorted.)
® Rear heated oxygen sensor
® Fugal pressure
® |njectors
® |ntake air leaks
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TROUBLE DIAGNOSIS FOR DTC P0138

W AR O2 SENSOR Po138l ]
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE
MONITOR

CMPS-RPM(REF) 312rpm
THRTL POS SEN 051V
B/FUEL SCHDL 1.0msec

SEF 160V

M RR 02 SENSOR Po13sHll [
COND1:
COND2; INCOMPLETE
COND3: INCOMPLETE

===z MONITOR z===z====:
CMPS. BPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6msec

SEF161V

B RR 02 SENSOR Po135M [
CONDA: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

m==z=zzzzz MONITOR ==========
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.84v
B/FUEL SCHDL 3.6msec

SEF182V

B RR 02 SENSOR Po13sll [ ]
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

zxzrzzzz=z MONITOR zzzzzzz===
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 051V
B/FUEL SCHDL 1.0msec

SEF 163V

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE Gil

CAUTION:

Always drive vehicle at a safe speed. A

NOTE:

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3” are completed. &

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

TESTING CONDITION:

Never stop engine during this test. lIf the engine is stopped, 3%

reperform this test from step 2).

Procedure for COND1 ‘ EE

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

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

3) Turn ignition switch “ON” and select “RR O2 SEN-
SOR P0138” of "REAR O2 SENSOR” in “DTC g
WORK SUPPORT"” mode with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds. AT

6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load. :

If “COMPLETED” appears on CONSULT screen, go g
to step 11).

It “COMPLETED” does not appear on CONSULT
screen, go to the following step. BA

7) Drive vehicle at a speed of more than 70 km/h (43
MPH) for 2 consecutive minutes.

8) When the following conditions are met, “TESTING” BR
will be displayed at “COND1” on the CONSULT
screen. Maintain the conditions continucusly until
“TESTING” changes to “COMPLETED”. (It will take &T
approximately 60 seconds.)

CMPS-RPM (REF): 1,400 - 3,000 rpm (A/T)
1,650 - 3,150 rpm (M/T) RS
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.5 - 4.4 msec (A/T)
0.5 - 3.9 msec (M/T) BT
Selector lever: Suitable position

NOTE:

e If “TESTING” is not displayed after 5 minutes, A
retry from step 2).

o K “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for E-
COND2” is conducted, it is unnhecessary to con-
duct step 9).

Procedure for COND2 Iox

9) While driving, release accelerator pedal completely
with “O/D” OFF (A/T models only) from the above
condition [step 8] until “INCOMPLETE" at “"COND2”
on CONSULT screen is turned to "COMPLETED?”. (It
will take approximately 4 seconds.) a1

EC-209
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W RR 02 SENSOR P0138H []

COMPLETED

SELF-DIAG RESULTS

SEF215V|

ECM __|o|cONNECTOR|

52
Y )
D O 1

Y
pods

5 /}5
o ‘6

AECHB23A

372

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

NOTE:
If “COMPLETED” already appears at “COND3”
on CONSULT screen before “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 10).

Procedure for COND3

10) Stop vehicle and let it idle until “INCOMPLETE” of
“COND3" on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately
6 minutes.)

11) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”.
If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE", EC-212.

OR

OVERALL FUNCTION CHECK

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

®

1) Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminal 2 (sen-
sor signal) and engine ground.

4} Check the voltage when revving engine up to 4,000
rpm under no load at least 10 times.
(Depress and release accelerator pedal as soon as
possible.)
The voltage should be above 0.48V at least once
during this procedure.
If the voltage can be confirmed in step 4, step 5
is not necessary.

5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position {M/T), D position
with “0O/D” OFF (A/T).

The voltage should be above 0.48V at least once
during this procedure.

6) f NG, go to “DIAGNOSTIC PROCEDURES”,
EC-212.

EC-210
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d) |

EC-RRO2-01 i

IGNITION SWITCH
ON or START
1
FUSE |Refer to “EL-POWER".
104 |BLOCK] A
mm : Detectabie line for DTC
—  Non-detectable line for DTC
ES E
BR/Y
9
e L&
BR/Y
|| 4 ||
REAR HEATED
OXYGEN SENSOR
ool o
RAW w B FE
-1
| F
I
I f GL
I I
I |
1 1
I I
o T
! 1
H ]
I 1
1 1
i ! AT
1
1 |
1 1
: : JOINT
I I CONNECTOR-1 FA
H B
fo-|—E—- |
= L=
®
BR
RAW w B
[Tl [Fedl ST
OZHR 02SR  GND-E |ECM
(ECCS ®*—©
CONTROL ' 1
MODULE) j_ _EI%_ RIS
= =
Fi2
BT
Refer to last page (Foldout page).
T2 HA
e[s[e] <& [s[e[7[8]@3d N[N aNN[eNN| Gz 4) D) _
oo fefiafa{1s]is] 1718l af20] W enJonion]tinpradin]anfisdies] Gy \&l4/ Gy
EL
101[102f103] |Ho4]10s 20[21]z2]23 38|30 155
1074 0at108] [110f111 24]25]26]27]28] [42]45
[2s[20B31]22[33] ol s0
113[11af118] |116]117 R4l35T36Ta7

AEC408A
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AEC816

M ACTIVETEST W

SELF-LEARN 100%
CONTROL

= ==MONITOR ===
CMPS-RPM (REF)  812rpm
COOLAN TEMP/S ~ 93°C
FR 02 SENSOR 0.91V
AIF ALPHA 102%

L]

| CLEAR

AECS47

\

Air cleaner

Mass air flow sensor
harness connector

AECB23

374

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

1. Tum 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"
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC PO171
detected? Is it difficult to start
engine?

OR

Yes

. Tum ignition switch “OFF".

. Disconnect mass air flow sensor
harness connector, and restan
and run engine for at least 3
seconds at idle speed.

. Stop engine and reconnect
mass air flow sensor harness
connector.

. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode |l

6. Erase the diagnostic test mode

Il (Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
L.

7. Run engine for at least 10 min-

utes at idle speed.

Is the 1st trip DTC 0115

detected? Is it difficult to start

+a W

[4)]

engine?
¢No

(Go to next page.)

EC-212

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO1717,
EC-231.
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52
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d) .

SEF1145

o &

D@
i

SEF1155

@l
B
CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec- A
1. Disconnect rear heated oxygen sensor "] tors.
harness connector and ECM harness
connector, M
2. Check harness continuity between ECM
terminal and terminal
Continuity should exist.
3. Check harness continuity between ECM LG
terminal @ {or terminal @) and
ground.
Continuity should not exist.
If OK, check hamess for shert to
ground and short to power.
OK FE
h 4 _
CHECK GROUND CIRCUIT. NG | Gheck the following. CL
Check harness continuity between termi- | ® Hamess for open or
nal @ and engine ground. short hetween rear
Contlnulty should exist. heated oxygen sensor MT
If OK, check harness for short to ground and engine ground
and short fo power. It NG, repair harness or
connectors.
oK AT
y
CHECK COMPONENT NG,__ Replace rear heated oxy-
{Rear heated oxygen sensor). gen sensar. B,
Refer to “COMPONENT INSPECTION”
on next page.
OK RA
¥
CHECK SHIELD CIRCUIT. NG_ Repair open circuit, short
1. Turn ignition switch "OFF”. "] to ground or short to power BR
2. Remove joint connector-1. in harness ¢r connectors.
3. Check the following.
& Continuity between joint connector-1 ST
terminal and engine ground
® Joint connector-1
{Refer to "HARNESS LAYCUT” in EL RS
section.)
Continuity should exist.
if OK, check hamess for short to power.
BT
OK
r
Perform “TROUBLE DIAGNOSIS FOR MA
INTERMITTENT INCIDENT”, EC-106.
¥ ElL
INSPECTION END
DX
375

EC-213



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

FUEL INJECTION

mactvetest [

25%

Monitoring) (Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

=;;:;f;;MMH%':')T°R =;2=5=r=:== 1) Start engine and drive vehicle at a speed of more
FR 02 SENSOR 0.94\',’ than 70 km/h (43 MPH) for 2 consecutive minutes.
?2 8535#20“ EIBCSI-Y 2) Stop vehicle with engine running.
RR 02 MNTR RICH 3) Select “FUEL INJECTION” in “ACTIVE TEST”
m mode, anc(i3 (s)e!%ct “RR 02 SENSOR” as the monitor
u DWN item with NSULT.
SEF102P 4) Check “RR 02 SENSOR?” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.
— “KR 02 SENSOR’’ should be above 0.48V at least
. @_E !j . once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least
[C_Eom_IdlcONNECTOR]| m once when the “FUEL INJECTION” is -25%.
%2 ” CAUTION:

w )i
@ & 1

AECB23A

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.

OR

® 7
2)
3)

4)

5)

Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes.
Stop vehicle with engine running.

Set voltmeter probes between ECM terminal & (sen-
sor signal) and engine ground.

Check the voltage when revving up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is
not necessary.

Check the voltage when revving up to 6,000 rpm
under no load. Or keep vehicle 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 “O/D” OFF (A/T).
The voltage should be below 0.43V at least once.

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.

0O O
LN
o= W
o Q
+ + @
) -
° 3
o =
ey T ®©
g8 .9 &
%,-up c* -
G223
-
zZ 455 = -
w o e w
Lo !
tn 8o
= ©
woon oo
o~ <

The voftage should be above
0.48Y at least cne time.

The vcltags shouid be below
0.43V at least one time.

SEF431RA
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Rear Heated Oxygen Sensor (Response
oidor Monitoring) (Rear HO2S)
Heater pad
Feter pe / COMPONENT DESCRIPTION | o
O — \ . The rear heated oxygen sensor (Rear HO2S), after three- way
AN e . 3 catalyst, monitors the oxygen level in the exhaust gas. A
w—:—-q\k\“_“'.:f{{{('/\{\(\s\\\ Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
Zirconia tube by the signal from the rear heated oxygen sensor. EM
This sensor is made of ceramic zirconia. The zirconia generates
SEF327R|  voltage from approximately 1V in richer conditions to OV in o
L

leaner conditions,
Under normal conditions the rear heated oxygen sensor is not

used for engine control operation. E

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference vaiues, EE
MONITOR ITEM CONDITION SPECIFICATION
RR 02 SENSOR ) . Rewvving engine from idle to 3,000 0- 0.3V & Approx. 0.6 - 1.0V Gl
.............................. ® Engine: After warming up
RR 02 MNTR pm LEAN « RICH
T

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

7
TER- 1 \viRE DATA .
MINAL | oo oo ITEM CONDITION (DG voltage)
No. F[@\g
|Engine is running.|
Rear heated oxygen sen- .
52 W sor After warming up to normal operating tempera- | 0 - Approximately 1.0V 34,
ture and revving engine from idle to 3,000 rpm
BR
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- §T

v sor. The oxygen storage capacity before the three way catalyst
causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the switch- RS
ing response of the sensor's voltage is faster than specified
during various driving conditions such as fuel-cut.

BT
ov
SEF302U
_ [HA
Diagnostic Trouble L Check tems
Code No. Malfunction is detected when ... (Possible Cause) .
P0O139 ® |t takes more time for the sensor to respond between rich and | ® Harness or connectors
0707 lean than the specified time. (The sensor circuit is open or shorted.)
® Rear heated oxygen sensor DX
® Fuei pressure
® |njectors
® |niake air leaks
377
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B RR 02 SENSCR Po13sll [
CONDA: QUT QF COND
COND2; INCOMPLETE
COND3: INCOMPLETE
===z====== MONITCR ====55===:

CMPS-RPM(REF) 912rpm
THRTL POS SEN 0.51V
B/FUEL. SCHDL 1.0msec

SEF164V

M RR 02 SENSOR Po139M [ ]
COND1: IEJIIE
COND2; INGOMPLETE
COND3: INCOMPLETE
=z=z=====z MONITOR =z===z==-=2

CMPS-RPM(REF) 1687rpm
THRTL PGS SEN 0.94v
B/FUEL SCHDL 3.6msec

SEF165V

B RR 02 SENSOR Po13oMl [
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

==z======= MONITOR ==========
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6msec

SEF1E6V|

M RR 02 SENSOR Pot3all []
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

========zz MONITOR ===zz====:
CMPS3-RPM(REF) 1050rpm
THRTL POS SEN 051V
B/FUEL SCHBL 1.0msec

378

SEF167V

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3" are completed.

o [

“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 test. If the engine is stopped,
reperform this test from step 2).
Procedure for CONDA

1)

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

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

3) Turn ignition switch “ON” and select “RR 02 SEN-
SOR P0139” of "REAR 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START".

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.

If “COMPLETED” appears on CONSULT screen, go
to step 11).

If “"COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) Drive vehicle at a speed or more than 70 km/h (43
MPH) for 2 consecutive minutes.

8) When the following conditions are met, “TESTING”
will be displayed at “COND1” on the CONSULT
screen. Maintain the conditions continuously until
“TESTING” changes to “COMPLETED”. (It will take
approximately 60 seconds.)

CMPS-RPM (REF): 1,400 - 3,000 rpm (A/T)
1,650 - 3,150 rpm (M/T)
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.5 - 4.4 msec (A/T)
0.5 - 3.9 msec (M/T)
Selector lever: Suitable position

NOTE: _

e [If “TESTING” is not displayed after 5 minutes,
retry from step 2).

s If “"COMPLETED” already appears at “COND2”

on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND2

9)

While driving, release accelerator pedal completely
with “O/D” OFF (A/T models only) from the above
condition [step 8] until “INCOMPLETE” at “"COND2”
on CONSULT screen has turned to “COMPLETED”.
(It will take approximately 4 seconds.)

EC-216
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Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HO2S) (Cont’d)

8 RR 02 SENSOR Po13oM [ NOTE:
If “COMPLETED” already appears at “COND3” |
COMPLETED on CONSULT screen before “Procedure for
COND3" is conducted, it is unnecessary to con-
duct step 10). WA
Procedure for COND3
10) Stop vehicle and let it idle until ““INCOMPLETE” of
“COND3” on CONSULT screen has turned to “COM-  ElM
SELF-DIAG RESULTS PLETED?”. (It will take a maximum of approximately

SEF216V] 6 minutes.) LG

11) Make sure that “OK” is displayed after touching

“SELF-DIAG RESULTS”.
if “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-219.

FlE

eL

T

OR

CONNECT N Y™ OVEBALL FUNCTION CHECK
i1 (%)
B @ @ﬁﬂl Use this procedure to check the overall function of the rear AT

m heated oxygen sensor circuit. During this check, a 1st trip DTC
c H might not be confirmed.
y B @ 1) Start engine and drive vehicle at a speed of more [FA
/‘__5 than 70 km/h (43 MPH) for 2 consecutive minutes.
ﬂ it }5 2) Stop vehicle with engine running.
® A ' 3) Set voitmeter probes between ECM terminal 6(sen- RA
= sor signal) and engine ground.

AEC823A 4) Check the voltage when revving up to 4,000 rpm

[[—_EcM_[olconnecToR]
52

under no load at least 10 times. BR

(Depress and release accelerator pedal as soon as
possible.) '

The voltage should change at more than 0.06V for ST
1 second during this procedure.

If the voltage can be confirmed in step 4, step 5

is not necessary. RS

5} Keep vehicle at idling for 10 minutes, then check the BT
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
with “O/D” OFF (A/T). m
The voltage should change at more than 0.06V for
1 second during this procedure.

6) If NG, go to “DIAGNOSTICS PROCEDURES”, g
EC-219. '

(DY
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Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

EC-RRO2-01

IGNITION SWTCH
ON or START

FUSE |Refer to *EL-POWER".
10A BLOCK]

JB
. : Detectabls line for DTC
| . w—m : Non-detectable line for DTC
BR/Y

(YEE)

o]

FEAR HEATED
OXYGEN SENSOR
N N
RAW W B
N
| 1
| 1
| I
i I
1 ]
| 1
| 1
I I
! 1
1 1
1 |
1 I
1 |
I I
I 1
1 |
I 1
I I JOINT
I I CONNEGTOR-1
| 1
| ! (E28)
/W W B
ol 2] [Fodl
OZHR  025R GND-E |ECM
(ECCS *—0
CONTROL a E:,
MODULE}
F2d = =
Refer 1o last page (Foldout page).
(F28)
[
e[a[4a] & [5[6]7]8](maz N[N (7 2) (N E2s)
s |1o[11]12[13p14[1516] 1718 38]e0] Ty eN[onfion N il ey] Gy 34/ Gy

1011102|103] [104[108
107|108[109] 1104111
113)114]115] 116|117

AEC409A
380
EC-218



TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

‘

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

¢

2 W ACTIVETESTME [
SELF-LEARN 100%
CONTROL
===MONITOR ===
CMPS-RPM (REF)  812pm
COOLAN TEMP/S  93°C
FRO2 SENSOR 0.1V
AJF ALPHA 102%

CLEAR ]

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.
2. Select “SELF-LEARNING
d CONT” in “ACTIVE TEST”
mode with CONSULT.
3. Clear the self-learning control
coefficient by touching “CLEAR”.
4. Run engine for at least 10 min-
utes at idle speed.
Is the 1st trip DTC P0O171 or
PO172 detected? Is it difficult
to start engine?
OR

AECS547

Rear heated
oxygen sansor

/Front drive shaft
{Right side)

SEF481T]|
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. 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 hamess connec-
tor.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode 1l

8. Erase the diagnostic test mode I
(Self-diagnostic results) memory.
Make sure diagnostic trouble
code No. 0505 is displayed in
Diagnostic Test Mode II.

7. Run engine for at least 10 min-

utes at idle speed.

is the 1st trip DTC 0114 or

0115 detected? Is it difficult 10

start engine?

Na
B ¥

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect rear heated oxygen sensor
RH harness connector and ECM har-
ness connector.

3. Check harness continuity hetween ECM
terminal and terminal @
Continuity should exist.

4. Check harness continuity between ECM
terminal {or terminal @) and
ground,

Continuity should not exist.
If OK, check harness for short to
ground and short {o power.

SEF1145]

v

(Go to next page.)

EC-219

¥8s | Go to "TROUBLE DIAG-
"| NOSIS FOR DTC P0171,
P0O172", EC-231, 237.
NG_ Repair harness or connec-
tors.
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TROUBLE DIAGNOSIS FOR DTC P0139

AE®

=1

SEF1155

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

!

382

CHECK GROUND CIRCUIT. NG | Check the following.
Check harness continuity between termi- ® Harness for open or
nat @ and engine ground. short between rear
Continuity should exist. heated oxygen sensor
If OK, check harness for short to ground and engine ground
and short to power. If NG, repair harness or
connectors.
¢ OK
CHECK COMPONENT NG | Repiace rear heated oxy-
{Rear heated oxygsn sensor). "] gen sensor.
Reter to “COMPONENT INSPECTION”
on next page.
} oK
NG

CHECK SHIELD CIRCUIT,

1. Turn ignition switch “OFF”,

2. Remove joint connector-1.

3. Check the following.

® Continuity between joint connector-1
terminal and engine ground

@ Joint conneclor-1
{Refer to “HARNESS LAYOQUT” in EL
section.)

Continuity should exist.

If OK, check harness for short to power.

L oK

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

Y

INSPECTION END

EC-220

k4

Repair open circuit, short
to ground or short to power
in hamess or connectors.




TROUBLE DIAGNOSIS FOR DTC P0139

M acmivetesT [

FUEL INJECTION 25%
—======= MONITOR ========

CMPS-BRPM(REF) 725rpm

FR O2 SENSOR 0.94V

RR 02 SENSOR 1.89V

FR Q2 MNTR RICH

RR 02 MNTR RICH

[Cu/ I DWN ][Qd]

SEF102P
CONNECT N @,
M€
[ ECM__ lo[CONNECTOR]
' 52 I C—@H

3
2o
LENE
2 &

AEC823A

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

1) Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT.

4) Check “RR 02 SENSOR” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.

“RKR 02 SENSOR” should be above 0.48V at least
once when the “FUEL INJECTION" is +25%.
“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is —25%.

CAUTION: _

Discard 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

hew one.

OR
@ 1) Start engine and drive vehicle at a speed of more
‘ than 70 km/h (43 MPH) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set voltmeter probes between ECM terminal 62 (sen-
sor signal) and engine ground.

4) Check the voltage when revving up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is
not necessary.

5) Check the voltage when revving up to 6,000 rpm
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 “O/D” OFF (A/T).
The voltage should be below 0.43V at least once.

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

The wvoltage should be beiow

SEF431RA

new one.
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TROUBLE

DIAGNOSIS FOR DTC P0140

Heater pad

Hoelder

Zirconla tube

SEF327R

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S8), 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 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 engine ground.

TER-
WIRE DATA
MrLI:)AL COLOR ITEM CONDITION (DC voltage)
fear heated [Engine is runningj
ear heated oxygen sen- .
52 W sor After warming up to normal operating tempera- | 0 - Approximately 1.0V
ture and revving engine from idle to 3,000 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-
oy — T — sor. The oxygen storage capacity before the three way catalyst
""""""""""""""" causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether or not the
v voltage is too high during various driving conditions such as
f\/\/ fuel-cut.
ov
SEF305L

Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
POi40 ® An excessively high voltage from the sensor is sent to ECM. | ® Hamess or connectors
0512 (The sensor circuit is open or shorted.)

@ Rear heated oxygen sensor

384
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)

% MONITOR % NoFalL L] DIAGNOSTIC TROUBLE CODE CONFIRMATION |
CMPSsRPM(REF) 2040rpm PROCEDURE @l
COOLAN TEMP/S 82°C

VHOL SPEED SE 76km/h NOTE:

B/FUEL SCHDL 2.5msec If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

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

1) Turn ignition switch “ON” and select "DATA MONI-
TOR” mode with CONSULT.

[ RECORD |

SEF168V|

2) Start engine and drive vehicle at a speed of more ¢

than 70 km/h (43 MPH) for 2 consecutive minutes.

. Py @ “ 3} Maintain the following condition for at least 5 con-
secutive seconds.

CMPS-RPM (REF): 2,000 - 2,750 rpm

[ _Fooweere] o /RN, VHCL SPEED SE: 64 - 120 km/h (40 - 75 MPH)
3 B/FUEL SCHDL: 0.75 - 4 msec EE
2/“ COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
5 4{5 Selector lever: Suitable position
5 o ¢ 4) If 1st trip DTC is detected, go to “DIAGNOSTIC ¢L
= PROCEDURE”, EC-225.
AECB23A CR

OVERALL FUNCTION CHECK T
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. AT
@ 1) Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes. Bl
2) Stop vehicle with engine running.
3) Set voltmeter probes between ECM terminal 62(sen-
sor signal) and engine ground. BA
4) Check the voltage after revving up to 4,000 rpm
under no load at least 10 times.
(Depress and release accelerator pedal as soon as BR

possible.)
The voltage should be below 2V during this pro-

cedure. 87
5) I NG, go to “DIAGNOSTIC PROCEDURE”, EC-225.

RS
HA

EL

D
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

EC-RRO2-01

IGNITION SWITCH
ON or START

|
FUSE [Relerto “EL-POWER".
104 |BLOCK

JB
e : Detectable line for DTC
N e : Non-detectable line for DTC

BR/Y

m

REAR HEATED
OXYGEN SENSOR
(N X
R/W w B

r-g-1

| 1

1 1

1 1

| 1

1 I

I 1

] 1

| 1

1 I

| 1

1 |

I ]

1 |

i 1

1 1

1 |

{ 1

1 1 JOINT
1 1 CONNECTQR-1
| |

N

OzHR O025R GND-E |ECM
(ECCS *o—0
CONTROL |Il3 E;
MODULE)
T2 <+ L
Fi2
Rafer fo last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear heated
oxygen sensor

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

b

[Front drive shaft

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
SCTews.

@ Joint connector-1
(Refer to “HARNESS LAYOUT” in EL
section.)

Continuity should exist.

If OK, check harness for short to power.

iOK

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

'

INSPECTION END

EC-225

(Right sida)
SEF461T| NG :
CHECK INPUT SIGNAL CIRCUIT. Repair harness or connec-
Engme ground 1. Disconnect rear heated oxygen sensor 7| tors.
AH hamess connector and ECM har-
ness connector.
2. Check harness continuity between ECM
terminal and terminal
Continuity should exist.
3. Check harness continuity between ECM
terminal (or terminal @} and
ground.
Continuity should not exist.
If OK, check harness for short to
ground and short to power.
AEC816 oK
Y
Dscamer asczneer CHECK GROUND CIRCUIT. NG | Gheck the following.
@ . Check harness continuity between termi- ® Harness for open or
- nal and engine ground. short between rear
|| ECM qCONNEc'ﬁH ‘. 2 Continuity should exist. heated oxygen sensor
-- if CK, check hamess for short to ground and engine ground
and short to power. If NG, repair harmess or
i connectors.
J, oK
CHECK COMPONENT NG Repair or replace harness
IE (Rear heated oxygen sensor). and/or connectors or rep-
1 1. Turn ignition switch “OFF". lace rear heated oxygen
= SEFi14g! | 2 Disconnect sensor hamess connector Sensor.
and check for water.
F Water should not exist.
If OK, go to step 3.
*& D'“m 3. Check rear heated oxygen sensor.
TS Refer to "COMPONENT INSPECTION” on
— next page.
IR
CHECK SHIELD CIRCUIT, NG " Repair open circuit, short
1. Turn ignition switch “OFF”. "] to ground or short to power
E‘}] 2. Remove joint connector-1. in harness or connectors.
3. Check the following.
e e | @ Conlinuity between joint connector-1
SEF1158 terminal and engine ground
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TROUBLE DIAGNOSIS FOR DTC P0140

B actvetest [

FUEL INJECTION 25%
======== MONITOR ========

CMPS+RPM(REF) 725rpm

FR 02 SENSOR 0.94V

RR 02 SENSOR 1.89V

FR 02 MNTR RICH

RR 02 MNTR RICH

[Gu] VI DWN J[Qd]

SEF102P

. "3 i “

[

&2

ECM__|9CONNECTOR]| m
H

2““-1.,5;
I /Es
@ ©

AECB23A

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

1)

2)
3)

4)

Start engine and drive vehicle at a speed of more

than 70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Select “FUEL INJECTION” in “ACTIVE TEST”

mode, and select “RR 02 SENSOR" as the monitor

itemn with CONSULT.

Check “RR 02 SENSOR” at idle speed when adjust-
. ing “FUEL INJECTION” to +25%.

“RR 02 SENSOR” should be above 0.48V at least

once when the “FUEL INJECTION” is +25%.

“RR 02 SENSOR” should be below 0.43V at least

once when the “FUEL INJECTION” is -25%.

CAUTION:

Discard 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.

OR

1)

5)

Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH}) for 2 consecutive minutes.
Stop vehicle with engine running.

Set voltmeter probes between ECM terminal &2 (sen-
sor signal) and engine ground. .

Check the voltage when revving up to 4,000 rpm
under no foad at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0. 48V at least once.
If the voltage is above 0. 48V at step 4, step 5 is
not necessary.

Check the voltage when revving up to 6,000 rpm
under no load. Or keep vehicle 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 “O/D” OFF (A/T).
The voltage should be below 0.43V at least once.

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.
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The voltage should be above
0.48V at least one time.

The voltage should pe below
0.43V at least one time.

SEF431RA
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TROUBLE DIAGNOSIS FOR DTC P0141

Bear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Rear -
heated oxy-

ECM »

h 4

The ECM performs ON/OFF contro! of the rear

heated oxygen

gen sensor
heater

sensor heater corresponding to

the engine speed.

OPERATION
. Rear heated oxygen sensor
Engine speed rpm heater
Above 3,200 OFF
Below 3,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

RR 02 HEATER

® Engine speed: Idle

ON

® Engine speed: Above 3,200 rpm

OFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
]Engine is running.|
Approximately 0V
Ho RW Rear heated oxygen sen- Engine speed is below 3,200 rpm.
sor heater [Engine is running. | BATTERY VOLTAGE
Engine speed is above 3,200 rpm. (11-14v)
ON BOARD DIAGNOSIS LOGIC
Diagnestic Trouble . Check items
Code No. Malfunction is detected when .... (Possible Cause)
PO141 ® The current amperage in the rear heated oxygen ® Harness or connectors
0902 sensor heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is

(An improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

open or shorted.)

® Rear heated oxygen sensor heater

EC-227
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TROUBLE DIAGNOSIS FOR DTC P0141

¥r MONITOR  ¥r NO FAIL [_J
CMPSsRPM(REF) 2040rpm
COOLAN TEMP/S 82°C
VHCL SPEED SE 76km/h
B/FUEL SCHDL 2.5ms

[ RECORD ]

SEF346U

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) Tum ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-230.
OR
@ 1) Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes.
2} Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine and run it for at least 5 seconds at idle
speed.
4) Select “MODE 3" with GST.
5) If DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-230.
OR
1) Start engine and drive vehicle at a speed of more
than 70 km/h (43 MPH) for 2 consecutive minutes.
2) Tumn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.
4) If st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-230.
When using GST, “DIAGNOSTIC TROUBLE CODE CONFIR-
MATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode I} because GST cannot display MODE 7 (1st trip DTC)
concerning this diagnosis. Therefore, using CONSULT or
ECM (Diagnostic Test Mode Il) is recommended.

EC-228



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)
EC-RRO2/H-01

IGNITICN SWITCH
ON or START @l
| |
FUSE |Refer to “EL-POWER".
10A BJlféJCK
(/) mmmm : Detectable line for OTC M’A\
e ; Non-detectable line for DTC
1| BN ||
BR/Y @@ EM
5
e
BR/Y e
I] 4 ||
REAR HEATED
OXYGEN SENSOR
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] 1
| I
| 1
| 1
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1 |
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TROUBLE DIAGNOSIS FOR DTC P0141

\

Rear heated
oxygen sensar

E: 5
[Front drive shaft

(Right side)

_—

SEF461T|

Er=

3|

SEF2205

. & @ . E E

DISCOMNECT

DISCONNECT

E o —t—— [P
_Ecm ICONNECT_“ G5
110
AEC1584
Lin
T_S. @5\
4

DISCONNECT

Rear Heated Oxygen Sensor Heater {Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK POWER SUPPLY. NG._ Check the following.
1. Turn ignition switch “OFF". " ® Harness connectors
2. Disconnect rear heated oxygen sensor ,
harness connector. ® Harness for open or
3. Turn ignition switch “ON", short between rear
4. Check voltage between terminal @ heated oxygen sensor
and ground. and fuse
Voltage: Battery voltage If NG, repair harness or
connectors.
OK
E k4
NG

EHECK GROUND CIRCUIT.
1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connactor.
3. Check harness continuity between ter-
minal and ECM terminal .

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

»| Repair harmess or connec-

J'OK

tors.

CHECK COMPONENT
(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”

NG

Replace rear heated oxy-

below.
l oK

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

‘

INSPECTION END

SEF1165

COMPONENT INSPECTION

T gen sensor.

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals (1) and (@).
Resistance: 2.3 - 4.3 at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@ad D3 @ o
@and . @. @

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-230



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to
the theoretical mixture ratio based on the mixture ratio feedback signal from the iront heated oxygen
sensor. The ECM calculates the necessary compensation to correct the offset between the actual and

the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.),

the ECM judges the condition as the fuel injection system malfunction and fight up the MIL (2 trip detec-
tion logic).

Density of oxygen in exhaust gas
Front heated oxygen sensors (Mixture ratio feedback signal) » ECM ™ Injectors
Diagnostic Trouble A Check htems
Code No. Malfunction is detected when ... (Possible Cause)
PO171 ® Fuel injection system does not operate properly. ® |ntake air leaks
o115 ® The amount of mixture ratic compensation is too large. {The |® Front heated oxygen sensor
mixture ratio is too lean.) ® Injectors

® Exhaust gas leaks

@ |ncorrect fuel pressure
® | ack of fuef

® Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
B ACTIVETEST H D PROCEDURE
ool NOTE:
== == = MONITOR = === If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
CMPS-RPM (REF) Orpm DURE” has been previously conducted, always turn igni-
COOLAN TEMP/S 93°C tion switch “OFF” and wait at least 5 seconds before con-
;@‘ﬁﬁi’fﬁ 000y ducting the next test.
1)} Start engine and warm it up to normal operating tem-
[ CLEAR i perature.
. 2) Tum ignition switch “OFF” and wait at least 5 sec-
AEC554 OndS.
3) Turn ignition switch “ON" and select “SELF-LEARN
Yt MONITOR ¢ NO FAL [] CONTROL” in “ACTIVE TEST” mode with CON-
. SULT.
CMPSRPMREF)  700mm 4) Clear the seif-learning control coefficient by touching
“CLEAR".
5) Select “DATA MONITOR” mode with CONSULT.
6) Start engine again and let it idle for at least 10 min-
utes.
The 1st trip DTC P0171 should be detected at this
RECORD stage, if a malfunction exists.
SEF180P|

EC-231
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TROUBLE DIAGNOSIS FOR DTC P0171

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-235. If engine does not stan, visually check for
exhaust and intake air leak.

OR

Mass air flow sensor G'#,; 1 )
2)
3)

4)

5)
Air cleaner
AEC823

394

6)
7)
8)

9)

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

Turn ignition switch "OFF” and wait at least 5 sec-
onds.

Disconnect mass air flow sensor harness connector.
Then restart 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 idle speed. '
Select “MODE 7” with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction
exists.

If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.

10) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE?,
EC-235. If engine does not stant, visually check for

exhaust and intake air leak.
OR

&

2)
3)

4)
5)

7)
8)
9)

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

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

Disconnect mass air flow sensor harness connector.
Then restart and run engine for at ieast 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 1l to Diagnostic Test Mode |.
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 malfunction exists.

EC-232



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(Cont’d) .

10) If it is difficult to start engine at step 9, the fuel injec-
tion system also has a malfunction. @l
11) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-235. if engine does not star, visually check for [z
exhaust and intake air leak.
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)
IGNITION SWITCH 1 EC' FU EL'O 1
ONor START

! FUSE |Refer to “EL-POWER'".
10A 104 |BLOCK
JB)

1 mwmm : Detectable line for DTC
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)
DIAGNOSTIC PROCEDURE

SEF088P

27
//anmated

w
sansor harness /

oxygen
~
p 51 Il \/
\

SEF4597

=

AE QA€

—t

EcM [0 connecToR]|

¥ il

2

B,

(a]2[3)

ISCONKECT

SEFQ735

INSPECTION START G
|
CHECK EXHAUST AIR LEAK. NG Repair or replace. MA
Start engine and run it at idle. Listen foran |
exhaust air leak before three-way catalyst.
J oK EM
CHECK FOR INTAKE AIR LEAK. NG, Repair or replace.
Start engine and run it at idle. Listen for LE
an intake air leak between the mass air
flow sensor and the intake manifoid.
B y K
CHECK FRONT HEATED OXYGEN SEN- NG.'L Repair harness or connec-
SOR. tors.
1. Turn ignition switch “CFF”.
2. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.
3. Check harness continuity between ECM &
terminal and terminal {2).
Continuity should exist.
4. Check hamess continuity between ECM T
terminal {or terminal (2)} and ground.
Continuity should nof exist.
If OK, check harmness for short to ground
and short to power. AT
J, oK
CHECK FUEL PRESSURE. NG# Check the following. EA
1. Release fuel pressure to zero. ¢ Fuel pump and circuit
Refer to EC-32. - Refer to EC-487.
2. Install fuel pressure gauge and check #® Fuel pressure reguiator
fuel pressure. Refer to EC-33. Rk
At idling: ® Fuel lines
When fuel pressure regulator valve Refer to “ENGINE
vacuum hose is connected. MAINTENANCE” in MA ER
235 kPa section.
(2.4 kg/em?, 34 psi) ® Fuel filter for clogging
When fuel pressure regulator valve If NG, repair or replace.
vactum hose is disconnected. 8T
294 kPa
{3.0 kg/cm?, 43 psi)
4 OK RS
CHECK MASS AIR FLOW SENSOR. NG} Check connectors for
Check “MASS AIR FLOW” in rusted terminals or loose
“DATA MONITOR” mode with connections in the mass BT
CONSULT. air flow sensor circuit or
1.0 - 4.0 g'm/sec: at idling engine grounds.
5.0 - 10.0 g-m/sec: at 2,500 rpm Refer to EC-117. A
OR
@ Check “MASS AIR FLOW” in
=/  MODE 1 with GST.
1.0 - 4.0 g'm/sec: at idling EL
5.0 - 10.0 g-m/sec: at 2,500 rpm
OR
Check voltage between ECM termi-
nal 47 and ground. D3
1.0 - 1.7V: at idling
1.5 - 2.1V: at 2,500 rpm
¥ OK
(Go to next page.)
397
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TROUBLE DIAGNOSIS FOR DTC P0171

B ACTIVE TEST & D

*** POWER BALANCE ***

= = = MONITOR
CMPS-RPM{REF)

MAS AIR/FL SEN  0.98V
IACV-AAC/V 41%

737rpm

[N

||

RESET

MEF354F

Suitable tool

MEC703B

SEF5850

398

Fuel Injection System Function (Lean side)

(Cont’d)

CHECK FUNCTION OF INJECTORS.

1. Install all parts removed.

2. Start engine.

3. Perform “"POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

NG

3. Listen to each injector operating

sound. ]
Clicking noise should be

heard.

®

OK

L4

Confirm that the engine is cocled down
and there are no fire hazards near the
vehicle.

L J

1. Turn ignition switch “OFF”.

2. Remove injector with fuel tube assem-
bly.
Refer to EC-33.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors
should remain connected.

E] Y

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-481.
Repair harness or connec-
tors.

1. Disconnect all ignition coll harness con-
nectors.

2. Place pans or saucers under each
injector.

3. Crank engine for about 3 seconds.
Make sure that fuel sprays out from
injectors.

Fuel should be sprayed evenly for
each cylinder.

NG

h 4

OK

A 4

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

h 4

INSPECTION END

EC-236

Replace injectors from
which fuel does not spray
out.

Always replace O-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
the theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen
sensor. The ECM calculates the necessary compensation to correct the offset between the actual and

the theoretical ratios.

Fuel Injection System Function (Rich side)

In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.),

the ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detec-
tion logic). _
Density of oxygen in exhaust gas
Front heated oxygen sensors (Mixture ratio feedback signal) » ECM » Injectors
Diagnostic Trouble o Check ltems
Code No. Malunction is detected when ... (Possible Cause)

PO172 ® FFuel injection system dees not operate properly. ® Front heated oxygen sensor
o114 ® The amount of mixture ratio compensation is too large. {The | ® Injectors

mixture ratio is too rich.)

® Exhaust gas leaks
® Incorrect fuel pressure
® Mass air flow sensor

SELF-LEARN 100%
CONTROL
===MONITOR===
CMPS-RPM (REF) Orpm

COOLAN TEMP/S 93°C
FR 02 SENSOR 0.00v
A/F ALPHA 100%

n

W ACTIVETESTE  [T]

[ CLEAR ]

AEC554

CMPS-RPM(REF)  700mpm

W MONITOR W NO 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.

® "

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 self-learning control coefficient by touching
“CLEAR".
Select “DATA MONITOR” mode with CONSULT.
Start engine again and let it idle for at least 10 min-
utes.
The 1st trip DTC P0172 should be detected at this
stage, if a malfunction exists.
If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-240. If engine does not start, remove ignition
plugs and check for fouling, etc.

OR

EC-237
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TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Rich side)

Mass air flow sensor (Cont,d)

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

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

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idie speed.

4) Stop engine and reconnect mass air flow sensor har-

Air cleaner ness connector.

AEC823 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 P0171
should be detected at this stage if a malfunction
exists.

9) If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction. '

10) Crank engine while depressing accelerator pedal.

Iif engine starts, go to “DIAGNOSTIC
PROCEDURE”, EC-235. If engine does not stan,
remove ignition plugs and check for fouling, etc.

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

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

3) Disconnect mass air flow sensor harness connector.
Then restart 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 |l (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1st trip DTC 0102 by changing from Diag-
nostic Test Mode |1 to Diagnostic Test Mode |.

8) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0114 should be detected at this
stage if a malfunction exists.

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.

f engine starts, go to “DIAGNOSTIC
PROCEDURE", EC-235. If engine does not start,
remove ignition plugs and check for fouling, etc.

400 EC-238



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(Cont’d)
IGNITION SWITCH EC-FUEL-01 @l
ONor START
FUSE |Refer to “EL-POWER". A
10A 10A |BLOCK
B)
4 = : Detectable line for DTG
|_4iTI(_, I_B|_f_\l'll a m—; Non-detectable line for DTC ]
BR BR/Y
| 8
BR/Y
=1
BR/Y
=1
FRONT
HEATED FE
OXYGEN
SENSOR
D oL
|
I OR w
B/R | BT
[_._l ol
& T
B/R 1 ! A0
I ! ! AT
i I
— i I
® ® .ﬁ K | BA
| | | | !
B/R B/R B/R B/R I | JOINT
I—l—-l '—l—l l_-_| l—'—l I i CONNECTOR-1
2 z 2 7 I i
[7] INJECTOR [7] INJEGTOR [z INJECTOR [Z] INJECTOR . RA
NO. 1 NO.2 NO. 8 NO.4 K =E B —
Fib F18 T
ILL) (L) (L) L) BR
R/B YB G/B B ®
| | I ] I
R/B Y/B G/B LB OR W B ST
([l [io7] [Froall (gl [iEE] [4€] =]
INJ#1 INJ#2 N#3 INJ#4 O2HF  02SF  GNDC |ConECeS
MODULE) ! B
E29 B
L L
G €2
BT
Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF099P
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Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK FOR EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for
an exhaust air leak before the three-way
catalyst.

NG

h 4

OK

B v

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
RH hamess connector and ECM har-
ness connector.

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

4. Check harness continuity between ECM
terminal {or terminal @) and
ground.

Continuity should not exist.
It OK, check harness for short to
ground and short to power.

NG

OK

¥

A4

Repair harness or connec-
tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero,
Refer 1o EC-32.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 235 kPa
(2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa
(3.0 kgfem?, 43 psi)

NG

OK

r

Check the following.

® Fuel pump and circuit
Refer to EC-487.

® Fuel pressure regulator
Refer to EC-33.

If NG, repair or replace.

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW"” in
“DATA MONITOR” mode with
CONSULT.
1.0 - 4.0 g'm/sec: at idling
5.0 - 10.0 gm/sec: at 2,500 rpm
OR

NG

Check connectors for
rusted terminals or loose
connections in the mass
air flow sensor circuit or
engine grounds.

Refer to EC-117.

Check "MASS AIR FLOW” in
MODE 1 with GST.

1.0 - 4.0 g-m/sec: at idling

5.0 - 10.0 g-m/sec: at 2,500 rpm

b
G

OR
Check voltage between ECM ter-
minal and ground.

1.0 - 1.7V: at idling
1.5 - 2.1V: at 2,500 rpm

+OK

{Go to next page.)

EC-240




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich sade)

L
B ACTIVE TEST R D (Cont d)
*** POWER BALANCE ***
=== MONITOR ===
CMPS«RPM(REF) 737mpm NG
MAS AIR/FL SEN 098V CHECK FUNCTION OF INJECTORS. y| Perform TROUBLE DIAG-
IACV-AACY A% 1. Install alf parts removed. NOSIS FOR NON-DE-
2. Start engine. TECTABLE ITEMS,
=™ 3. Perform "POWER BALANCE" in “Injectors”, EC-481.
li] I_S_”_4_| RESET "ACTIVE TEST” mode with Repair harness or connec-
| J I I | ” ’ CONSULT. tors.
TAEF354F 4. Make sure that each circuit pro-
duces a momentary engine
speed drop.
) A 7 . OR
K ! / % 3. Listen to each injector operating
Jr -
e g sound.
At idle Cliek Clicking noise shouid be
Crz 4 heard.
OK
> Y
= b Suitable tool Remove injector assembly.
/1 GlicK Refer to EC-33.
C/,-e i Keep fuel hose and all injectors connected
mecrass| | 10 injector gallery.
k4
Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.
v
Crips

1. Disconnect all injector harness connec-
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.

Does not drip.
A4

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

A J

INSPECTION END

Repilace the injectors from
which fuel is dripping.
Always replace O-ring with
new one.

EC-241
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TROUBLE DIAGNOSIS FOR DTC P0180

]

Tank fuel temperature sensor

Ny

=%

SEF483T

—
[=3
T

Resistance kQ

Accepiable

1

- S
— T

oo o B

20 020 40 B
{-4) 32) (1040
Temperature °

080 100
40} (176)(212)
C (°F)

SEF012P

ON BOARD DIAGNOSIS LOGIC

Tank Fuel Temperature Sensor

COMPONENT DESCRIPTION

The tank fuel temperature sensor is used to detect the fuel
temperature inside the fuel tank. The sensor modifies a voltage
signal from the ECM. The modified signal returns to the ECM as
the fuel temperature input. The sensor uses a thermistor which
is sensitive to the change in temperature. The electrical resis-
tance of the thermistor decreases as temperature increases.

<Reference data>

Fluid temperature Volftage* Resistance
°C (°F) A . ki
20 (68) 3.5 23-27
50 (122) 2.2 0.79 - 0.90

*: These data are reference values and are measured between ECM terminal
@ {Tank fuel temperature sensor) and engine ground.

Diagnostic Check Hems
Trouble Code Malfunction is detected when .. .
No. (Possible Causes)
P0180 ® An excessively high or low voltage is sent to ECM. ® Hamess or connectors
0402 ® Rationally incorrect voltage is sent to ECM, compared {The sensor circuit is open or shorted.)
with the voltage signals from engine cooiant tempera- | ® Tank fuel temperature sensor
ture sensor and intake air temperature sensor.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
# MONITOR ¥ NoFail [] PROCEDURE
CMPSRPM(REF) Orprm NOTE:
COOLAN TEMP/S 76°C If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
INT/A TEMP/S 28°C DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Turn ignition switch “ON".
2} Select “DATA MONITOR” mode with CONSULT.
RECORD 3) Wait at least 10 seconds.
SEFsTIY If 1st trip DTC is detected, go to “DIAGNOSTIC

404

PROCEDURE”, EC-245.
If the result is OK, go to following step.
NOTE: If “COOLAN TEMP/S” is already less than
90°C (194°F) before step 4), the result will be
OK.
If “COOLAN TEMP/S” is already 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 ieast 10 seconds.

EC-242



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)
8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURES”, EC-245.

OR

@) ) Tum ignition switch “ON” and wait at least 10 sec- @l
onds.

2) Select “MODE 7" with GST. -

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-245.
If the result is CK, go to following step. B
3) Select “MODE 1” with GST and check for the engine
coolant temperature.
NOTE: If “COOLAN TEMP/S” is already less than e
90°C (194° F) before step 4), the result will be

If “COOLAN TEMP/S” is already above 90°C
(194° F), go to the following step.

4) Cool engine down until the engine coolant tempera-
ture is less than 90°C (194°F). If the temperature is g
already less than 90°C (194°F) before step 4}, the
result will be OK.

5) Wait at least 10 seconds. GL

6) Select “MODE 7” with GST.

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

PROCEDURE”, EC-245. M7
OR
1) Tumn ignition switch “ON” and wait at least 10 sec-
onds. AT

2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic FA
results)” with ECM.
If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-245. RA
If the result is OK, go to following step.
4) Check voltage between ECM terminal ) (Engine
coolant temperature sensor) and engine ground.
If the voltage is more than 1.0V, the result will be OK.
If the voltage is less than 1.0V, go to the following
step. ST
5) Cool engine down until the voltage hetween ECM
terminal &) (Engine coolant temperature) and engine RS
ground becomes more than 1.0V.
If the voltage is already more than 1.0V before step
4}, the result will be OK. BT
6) Wait at least 10 seconds.
7) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON". A
8) Perform “Diagnostic Test Mode 1l (Self-diagnostic
resuits)” with ECM.
9) If 1st trip DTC is detected, go to “DIAGNOSTIC g
PROCEDURE”, EC-245.

BR

EC-243 40
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TROUBLE D.IAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

WD

L7 e

LG/R B
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FUEL TANK
GAUGE UNIT
(TANK FUEL
TEMPERATURE
SENSOR)

i - Detectable line for DTC
— NON-cletectable line for DTC

4
LG/R
Lrl@
LG/R g
I—l—I.M45
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t
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=l
@
|
B
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B
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- TROUBLE DIAGNOSIS FOR DTC P0180

seat cushion

Under rear

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

A& @

4

/)

SEF477T

DISCONNECT

Tank fuel temperature
sensor connactor

SEF379T|

(Tank fuel temperature sensor).
Refer to “COMPONENT INSPECTION”
below. .

OK

L

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

Y
INSPECTION END

COMPONENT INSPECTION
Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as

shown in the figure.

CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF”. | ® Hamess connectors
2. Disconnect tank fuel temperature sen- , @. ,
sor hamess connector. ® Harness for open or
3. Turn ignition switch “ON". short between ECM and
4. Check voltage between terminal @ tank fuel temperature
and ground with CONSULT or tester. sensor
o e Voltage: Approximately 5V if NG, repair hamess or
E} @ oK connector.
= B v
ey, CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”". | ® Harness for open or
2. Check harness continuity between ter- short hetween ECM and
minal @ and body ground. tank fuel temperature
12 e—J l Continuity should exist. sensor
= If OK, check harness for short to H NG, repair harness or
SEFATET ground and short to power. connectors.
|Ej OK
A 4
CHECK COMPONENT NG Replace tank fuel tempera-

ture sensor.

Temperature °C (°F) Resistance k{}
20 (68) 23-27
50 (122) - 0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-245
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TROUBLE DIAGNQOSIS 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.

Engine speed ECM

Crankshaft position sensor (OBD)

Y

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the 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 will not damage the three way catalyst, the MIL will
change from blinking to lighting up.
(After the 1st 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.

Diagnostic Trouble o Check liems
Code No. Malfunction is detected when ... (Possible Cause)
. . - ® Improper spark plug

PO300 (0701) ® Multiple cylinders misfire, ® Insuffigient compression
® Incorrect fuel pressure

P0O301 (0608) ® No. 1 cylinder misfires. ® EGR valve
® The injector circuit is open or shorted

- ® Injectors
® )
P0302 (0607) No. 2 cylinder misfires. ® Intake air leak

® The ignition secondary circuit is open or shorted
PQ303 (0608) ® No. 3 cylinder misfires. ® Lack of fuel

® Drive plate/Flywhesl

® Front heated oxygen sensor

® Incorrect distributor rotor

P0304 (0605} . ® No. 4 cylinder misiires.

EC-246



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

¥ MONITOR v NOFAIL []
CMPSRPM(REF)  1500rpm

RECORD

|

SEF330U

No. 4 - 1 Cylinder Misfire, Multiple Cylmder
Misfire (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

ducting the next test.

1} Turn ignition switch “ON”, and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and warm it up to normal operatlng tem-
perature.
3) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
4) Start engine agaln and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
Note: Refer to the freeze frame data for the test
driving conditions.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-248.
OR
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-

3)

4)

onds.
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.
Select “MODE 77 with GST.
If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE", EC-248.

OR

2)
3)

4)

6)

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

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

Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.

Hold the accelerator pedal as steady as possible.
Turn ignition switch “OFF”, wait at least 5 seconds,
and then turn “ON".

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

If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-248.

EC-247
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEC547A

q

* % % POWER BALANCE # % %

W ACTIVE TEST B |:|

MONITOR = == =
CMPS.RPM (REF}  825rpm
MAS AIR/FL SE 1.53v
IACV-AAC/Y 26%

. m
TEST

”—J [_“_—l START

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
- DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Lis-
ten for the sound of the intake air leak.

NG

Discover air leak location

YLOK

and repair.

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three-way catalyst and muffler for
dents.

NG

Y

OK

'

Repair or replace it.

CHECK EGR FUNCTION.

Perform DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE for EGR
Function,

Refer to EC-380.

NG

SEF564N

B _

DISCOMNECT .
Fuel injectar harness

connector

: '_'_“;wl.l.l.?i""in;}

D=
A

MEG703B)

Ignition wire

Spark plug

OK

B8] y

Y

Repair EGR system.

PERFORM POWER BALANCE TEST.

1. Perform "POWER BALANCE”
2 in "ACTIVE TEST” mode.

2. Is there any cylinder which
does not produce a momentary
engine speed drop?

CR

No

When disconnecting each injector
hamess connector one at a time, is
there any cylinder which does not
produce a momentary engine
speed drop?

@

Yes

R

Go to [& on next page.

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

Y

Check injector(s) and cir-
cuit(s). Refer to EC-481.

Yes

m ¥

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

Connect a known good spark plug to
the ignition wire.

Place end of spark plug against a suit-
able ground and crank engine.

. Check for spark.

2.
3.

NG

h 4

CHECK COMPONENT
(lgnition wires).

Refer to “COMPONENT
INSPECTION", EC-250.

SEF282G

oK

{Go to next page.)

EC-248

oK ¢NG

Replace.

r

Check distributor rotor
head for incorrect parts.
Check igniticn coil, power
transistor and their circuits.
Refer to EC-355.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

CHECK SPARK PLUGS.
Remaove the spark plugs and check for
fouling, etc.

OK

r

Repair or replace spark
plug(s) with standard type
one(s).

Far spark plug type, refer
to “ENGINE MAINTE-
NANCE" in MA section.

CHECK COMPRESSION PRESSURE.
Refer to EM section.
® Check compression pressure.
Standard:
kPa (kg/cm®, psi)/300 rpm
1,226 (12.5, 178)
Minimum:
kPa (kg/icm?, psi)300 rpm
1,030 (10.5, 149}
Difference between each cylinder:
kPa (kgicm?, psi)y300 rpm
98 (1.0, 14)

A 4

Check pistons, piston
rings, valves, valve seats

and cylinder head gaskets.

lOK

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer to
EC-32.
2. Install fuef pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

Y

OK

A J

Check the following.

® Fuel pump and circuit
Refer to EC-487.

® Fuel pressure regulator
Refer to EC-33.

® Fuel lines
Refer to “"ENGINE
MAINTENANCE” in MA
section.

® Fuel filter for clogging

If NG, repair or replace.

CHECK IGNITION TIMING.
Perform “Basic Inspection”, EC-82.

Adjust ignition timing.

JOK

CHECK COMPONENT
(Front heated oxygen sansor).
Refer to “COMPONENT [INSPECTION”,

EC-172.

Y

Replace front heated oxy-
gen Sensor.

4 OK

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW" in
“DATA MONITCR"” mode with
CONSULT.
1.0 - 4.0 g'm/sec: at idling
£.0 - 10.0 g'm/sec: at 2,500 rpm
OR

@ Chéck “MASS AIR FLOW" in
MODE 1 with GST.
1.0 - 4.0 gm/sec: at idling
5.0 - 10.0 g-m/sec: at 2,500 rpm
OR

Check connectors for
rusted terminals or loose
connections in the mass
air flow sensor circuit or
engine grounds.

Refer to EC-112.

If NG, repair or raplace it.

nat @ and ground.
1.0 - 1.7V: at idling
1.5 - 2.1V: at 2,500 rpm

Check voltage between ECM termi-

YOK

{Go to next page.)

EC-249
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)
CHECK SYMPTOM MATRIX CHART. »| Repair or replace.

Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-89.

JOK

A

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.

Y

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

¥
INSPECTION END

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap ter-
minal. Move each wire while testing to check for intermittent
breaks.

Resistance:
13.6 ~ 18.4 k()/m (4.15 - 5.61 k()/ft) at 25°C (77°F)
If the resistance exceeds the above specification, inspect
ignition wire to distributor cap connection. Glean connection
or replace the ignition wire with a new one.

SEF174P

412
EC-250



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS)

— COMPONENT DESCRIPTION al
The knock sensor is attached to the cylinder block. It senses

3 ' engine knocking using a piezoelectric element. A knocking
\éﬁh vibration from the cylinder block is sensed as vibrational pres- 374
sure. This pressure is converted into a voltage signal and sent

| - to the ECM.

[

EM

PIEZO-ELEMENT

Terminal
SEF598K

. : . , LG
* 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. E

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

TER- | \vIRE DATA FE
MI:::I)AL COLOR ITEM CONDITION (DC voltage)
— . GL
|Engine is running.|
54 w Knock sensor 2.0-3.0V
ldle speed
M
ON BOARD DIAGNOSIS LOGIC
Diagnostic AT
Trouble Code Malfunction is detected when ... Ch?Ck Items
(Possible Cause)
Na.
)
PO325 ® An excessively low or high voltage from the knock ® Harness or connectors A
0304 sensor is sent to ECM. (The knock sensor circuit is open or shorted.}
® Knock sensor
RA

DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR 3% NO FAIL D PROCEDURE

CMPS*RPM(REF)  700mpm NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- &
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test. BS
TESTING CONDITION: '
Before performing the following procedure, confirm that
battery voitage is more than 10V at idle. BT
1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle
speed.
3) If DTC is detected, go to “DIAGNOSTIC EL
PROCEDURE”, EC-254.

BR

RECORD |

SEF190P

OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed. DX
2) Select “MODE 3" with GST.
3) If DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-254.
OR

EC-251 413
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)

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 II” (Self-diagnostic
“DIAGNOSTIC

results) with ECM.
4) If DTC is detected,
PROCEDURE”, EC-254.

EC-252



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)

EC-KS-01
€l
RA
mmmm  Detectabla line for DTC
—  Non-getectable ling for DTC
EW
ECM {ECCS
CONTROL
MODULE) e
KNK
Lo
4  o—
cfreo— 5 ¥
N Nl e
] I L CONNECTOR-2
| | (Fz0)
-0 — = oL
GY )
W ,—I—I .
|—.—| [ JOINT
______ [Em] SONNECTOR-1 )
W

3 a7

B

1——-———
i 7\|‘
U e

-
=

W
n
2
I KNOCK o
SENSOR
F102 : BR
B B
J_— A e ST
F23 F12
RS
Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)

connector

H.5. E TS,

[—Ecm__JelconnecTon]| &2)@
84

DISCONNECT [ 3\
€ (o

iy

DIAGNOSTIC PROCEDURE
INSPECTION START
Loosen and retighten engine ground
SCrews.
CHECK INPUT SIGNAL CIRCUIT-1. NG_ Repair open circuit or short
1. Turn ignition switch “OFF”. "| to ground or shert to power
2. Disconnect ECM hamess connector in harness or connectors.
and knock sensor sub-harness connec-
tor.
3. Check hamess continuity between ter-
minal @ and ECM terminal .
Continuity should exist.
If OK, check harness for short to
ground and short to power.
E’ OK
CHECK INPUT SIGNAL CIRCUIT-2. NG | check the following.
1. Disconnect knock sensor harness con- ® Harness for open or
nector. short between knock
SEF464T! | 2 Check harness continuity betwean sensor sub-harness con-
knock sensor sub-harness connector nector and knock sensor
MNECT terminal and engine ground. ® Continuity between sen-
éj] Continuity: Approximately 500 - 620 sor body and engine
k() [at 25°C (77°F)] ground
If OK, check harness for short to If NG, repair open circuit or
ground and short to power. short to ground or short to
It is necessary 1o use an ochmmeter power in hamess or con-
which can measure more than 10 M{. nectors.
® Knock sensor, “COMPO-
OK NENT INSPECTION"
below.
If NG, replace knock sensor.
AEC860] v
CHECK SHIELD CIRCUIT. NG | Repair open circuit, short
1. Turn ignition switch “OFF”. to ground or short to power
2. Remove knock sensor harness connec- in harness or connectors.
tor.
3. Check the following.
@ Continuity between knock sensor har-
ness connector terminal and engine
ground
® Joint connectors-1,2
(Refer to “HABNESS LAYOUT” in EL
section.)
Continuity should exist.
AECE24A If OK, check harness for short to power.

416

;OK

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

!

INSPECTION END

EC-254




TROUBLE DIAGNOSIS FOR DTC P0325

€

AEC719

Knock Sensor (KS) (Cont’d)
COMPONENT INSPECTION

Knock sensor

e Use an chmmeter which can measure more than 10 M{}.

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal (& and ground.
Resistance: 500 - 620 k() [at 25°C (77°F)]

CAUTION:

Discard any knock sensors that have been dropped or

physically damaged. Use only new ones.

EC-255
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TROUBLE DIAGNOSIS FOR DTC P0335

Cote /

=)

L/

==

/Permanent magnet

Coil

SEF956N

Crankshaft position sensor (OBD)
harness connector

Crankshaft Position Sensor (CKPS) (OBD)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the tran-
saxle housing facing the gear teeth {cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consisis 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. [t
is used only for the on board diagnosis.

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

NO.
Approximately 0.03V
M
[Engine s running.| (Warm-up condition) ; reme
Idle speed oy
53 W Crankshalft position sensor pe— 0.039;/EF543U

(OBD)

(v

|Engine is running.

Engine speed is 2,000 rpm.

SEF644U

ON BOARD DIAGNOSIS LOGIC
Diagnostic

Trouble Code Malfunction is detected when .... ChFT\Ck Items

No {Possible Cause)
P0335 ® The proper pulse signal from the crankshaft position | ® Harness or connectors
0802 sensor (OBD) is not sent to ECM while the engine is {The crankshaft position sensor (OBD) circuit is

running at the specified engine speed. open.}
® Crankshaft position sensor (OBD)

418
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TROUBLE DIAGNOSIS FOR DTC P0335

W MONITOR ¥ NO FAIL D

CMPS*RPM({REF) 700rpm

RECORD

SEF130P

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF"’ and wait at least 5 seconds before con-

ducting the next test.

1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 10 seconds at idle
speed.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURES”, EC-259.
OR
1) Start engine and run it for at least 10 seconds at idle
. speed. :
2) Select “"MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURES”, EC-259.
OR
1) Start engine and run it for at least 10 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode 1I” (Self-diagnostic
results) with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURES”, EC-259.

EC-257
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TROUBLE DIAGNOSIS FOR DTC P0335
Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
EC-CKPS-01

m : Dstectable ling for DTC
— : Non-getectable line for DTC

CRANKSHAFT

POSITION

SENSOR (0BD)
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] ]
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o e ——— . —

T ——————

JOINT
CONNECTOR-1
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CONTROL
MODULE)

F24

o
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%,
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@
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g
h-J
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1

1

it

Fy

|1

11

]

It

o il
.__.....__._______..________.V
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!
=
F23 GD)]

Refer io last page (Foldout pags).
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TROUBLE DIAGNOSIS FOR DTC P0335

o

I Ecm

JEl CONNECTOR||

[&]

— SEF0385
(B]
NG
(2] j‘l
SEF038S

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

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

v

CHECK INPUT SIGNAL CIRCUIT. NG.; Check the following.
1. Disconnect crankshaft position sensor ® Harness for open or
(OBD) and ECM harness connectors. short between ECM and
2. Check continuity between ECM terminal crankshaft position sen-
and terminal @ sor (OBD) :
Continuity should exist. If NG, repair open circuit or
If OK, check hamess for short to short to ground or short to
ground and short to power. power in harness or con-
oK nectors.
B v
CHECK GROUND CIRCUIT. NG} Check the foliowing.
1. Reconnect ECM hamess connector. ® Harness for open or
2. Check harness continuity between ter- short between crankshaft
minal and engine ground. position sensor (OBD)
Continuity should exist. and ECM
If OK, check harness for short to if NG, repair open circuit or
ground and short to power. short to ground or short 10
power in harness or con-
COK nectors.
h 4
CHECK COMPONENT NG,; Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD).
Refer to “COMPONENT INSPECTION”
on next page.
+ OK
NG

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF”.

2. Remove joint connector-1.

3. Check the following.

® Continuity between joint connector-1
terminaf and engine ground

® Joint connector-1
{Refer to “HARNESS LAYOQUT” in EL
section.)

Continuity should exist.

If OK, check harness for short to power.

hd

(,OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

v

INSPECTION END

EC-259

Repair open circuit, short
to ground or short to power
in harness or connectors.
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF9E0N

AECB44A

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

el S A

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visuzally check the sensor for chipping.

- Check resistance as shown in the figure.

Resistance:
M/T models
432 - 5280 [at 25°C (77°F)]
A/T models
166.5 - 203.51) [at 25°C (77°F)]
If NG, replace crankshaft position sensor (OBD).

EC-260



TROUBLE DIAGNOSIS FOR DTC P0340

Rotor screw Rotor .head

Light Sealed
emiiting cover
diode [ 54
Photo diode : - .
Ignition coil
with power

transistor SEF928V|

180° signal shit for No. 1 cylinder
12 signal slit

180° signal slit

" Rotor plate SEFAa53B,

Camshaft Position Sensor (CMPS)

COMPONENT DESCRIPTION

The camshaft position sensor is a basic component of the
engine control system. It monitors engine speed and piston
position. These input signals to the ECM are used to control fuel
injection, ignition timing and other functions.
The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for a 1° (POS) sig-
nal and 4 slits for a 180° (REF) signal. The wave-forming circuit
consists of Light Emitting Diodes (LED) and photo diodes.
The rotor plate is positioned between the LED and the photo
diode. The LED transmits light to the photo diode. As the rotor
plate turns, the slits cut the light to generate rough-shaped
pulses. These pulses are converted into on-off signals by the
wave-forming circuit and sent to the ECM.
The distributor is not repairable and must be replaced as an
assembly except distributor cap and rotor head.
NOTE;
The rotor screw which secures the distributor rotor head to
the distributor shaft must be tightened properly.

(@]: 3.3 - 3.9 Nm (0.34 - 0.40 kg-m, 29.5 - 34.7 in-ib)

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

TER-
WIRE DATA
MINAL
N COLOR ITEM CONDITION (DC voltage)
0.1-04V
(V)
]Engine is running.| {Warm-up condition) 150 '
40 L
Idle speed o
Camshaft position sensor T SEF199T
(Reference signal) 0.1-04V
M—————
— - 10115
|Eng|ne is runmng.| Do
“ oL B T
Engine speed is 2,000 rpm. o :
10ms’: "7
SEF200T

EC-261
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

424

TER-
WIRE DATA
MI:IrEI)AL_ COLOR ITEM CONDITION (DC voltage)
Approximately 2.5V
V) T
|Engine is running.| (Warm-up condition) 150 B
Idie speed 0
.zms
a4 B/W Carnshalft position sensor SEF195T
{Position signal) Approximately 2.3 - 2 5V
M
— § 10l
|Eng|ne is runmngj 5
|— Engine speed is 2,000 rpm. 0
" SEF196T
56 W/R
Power supply for ECM |lgnition switch “ON”] BATTERY VOLTAGE
61 | WR (11 -14Y)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
. Check ltems
Troul?\lleo Code Malfunction is detected when .... (Possible Cause)
P0O340 A) Either 1° or 180° signal is not sent to ECM for the ® Harness or connectors
0101 first few seconds during engine cranking. {The camshaft position sensor circuit is open or

B) Either 1° or 180° signal is not sent to ECM often
enough while the engine speed is higher than the
specified engine speed.

C) The relation between 1° and 180° signal is not in the
normal range during the specified engine speed.

shorted.)
® Camshaft position sensor
® Starter motor (Refer to EL section.)
® Starting system circuit (Refer to EL section.)
® Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

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

c”.

EC-262



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

Procedure for malfunction A
¥r MONITOR  ¥¢ NO FAIL NOTE:

COOLAN TEMP/S 80°C 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. WA
TESTING CONDITION:

Before performing the following procedure, confirm that
battery voltage is more than 10.5V at idie.

El

B RECORD |

1} Turn ignition switch “ON™.
SEFo02P 2) Select “DATA MONITOR” mode with CONSULT. |
3) Crank engine for at least 2 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-266.
OR
&= 1) Crank engine for at least 2 seconds.
=" 2) Select “MODE 7” with GST. =
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-266.
OR 6L
1} Crank engine for at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”. T
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC AT
PROCEDURE”, EC-266.

o

P&,

RA

Procedure for malfunction B and C
¥r MONITOR & NO FalL D NOTE:
CMPS*RPM(REF) 700mpm If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- ST

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 BT
battery voltage is more than 10.5V at idle. -

1) Turn ignition switch “ON”.

RE

| RECORD |

SEF180P

2) Select "DATA MONITOR” mode with CONSULT. MA
3) Start engine and run it for at least 2 seconds at idle
speed.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC gL
- PROCEDURE”", EC-266.
OR
& 1) Start engine and run it for at least 2 seconds at idle (D}
- speed.
2) Select “MODE 77 with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-266.
OR

EC-263 425



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

1} Start engine and run it for at least 2 seconds at idle

speed.

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

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

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-266.

420 EC-264



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

EC-CMPS-01
@l
BATTERY '
M : Dotectable line for DTC
Refer to “EL-POWER". + Nor+
1 e : Non-detectable ling for DTG WA
7.5
§
| |
WL '
® R e 70 B8 VARS i
:
Wil W
e @ L1 16
|'_€| DISTRIBUTOR
(CAMSHAFT
WiL POSITION SENSOR)
‘
I L3y |Lad) [Le
V\.!fr_ WL [ !
L BW B ayY Gy
IERIRER ~§---B-
[ |_|ECCS f" T '1[ |—'—|r7_| |—’-|r6—l o FE
bl] Y I : CONNEGTOR-2
9 -' | D &L
I ' |
1
1 ] ] 10 1
WG WiR ! : Ll_ll—l |Lroly L'_II-—]
I i B ay BT
1 ] .4
T
‘ ‘ o eron
1 1 o
! : @ AT
H : |
| ) j =]
® i i == =
: I B
| {
s B N
-— — . LE;BA
il
i
WG WR  WR L L BW ® BR
i sl o] [fea]l Teol ar]
SSOFF VB VB REF REF  POS ggmggfs ST
MODULE)
B B
= = == BS
(29
Refer to last page (Feldout page). T
- @ie) . oD
112134 [¢) 516|7]|BlGuas |=4
0 B HBEDEE i EEE EEIHB E A
I |y | U [BL
101[s02]109] [104] 105 2 3B
24|25]26{27]28) {42
107]108[108] [110f111 R T [ .
113[ 14115 [elnn7 [as]sefar
AECA413A
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft position sensor
harness connector
B 3

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

4

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

v

DISCONKECT

€ &

Ll
1.

]

SEF0408

5 HME ®

=
(AT2T3[4]5Te)

[ Ecm JolconnecTor]|
4 40, 44
‘
SEF0435
E DISCONNECT (\
AE
=<1
(AT2]a]4]5]s
SEF046S

CHECK POWER SUPPLY.

1. Disconnect camshait position sensor
harness connector.

2. Turn ignition switch “ON”.

3. Check voltage between terminal (5)
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

OK

B '

.| Check the following.
"| ® Harness for open or

short between camshaft
position sensor and
ECCS relay

® Harness for open or
short between camshaft
position sensor and
ECM

If NG, repair hamess or

connectors,

CHECK INPUT SIGNAL CIRCUIT.

1. Turn igniticn switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between sen-
sor terminal @ and ECM terminal ,
sensor terminal @ and ECM terminals
@), @9.

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

NG

OK

Y

Repair harmness or connec-
tors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect camshaft position sensor
harness connector.

3. Check harness continuity between sen-
sor terminal @ and engine ground.
Continuity should exist.

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

NG

OK

h 4

.| Check the following.

"1 ® Joint connector-2

@ Joint connector

If NG, repair connectors.

CHECK COMPONENT
(Camshaft position sensor).
Refer to “COMPONENT INSPECTION”

428

NG

on next page.
lOK

(Go to next page.)

EC-266

.| Replace camshaft position
"| sensor.




TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

I a
CHECK SHIELD CIRCUIT, NG__ Repair open circuit, short
1. Turn ignition switch “OFF”. "| to ground or short to power
2. Remove joint connector-2, in harness or connectors. WA

3. Check the following.
® Continuity between joint connector-2

terminal and engine ground EM
® Joint connectors-1,2
{Refer to “HARNESS LAYQUT” in EL Le

section.)
Continuity should exist.
It OK, check hamess for short to powaer.

OK

Y

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

CL

h A

INSPECTION END

T

AT

FA

i

HA

EL

429
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TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS) (Cont’d)

. couneer _ COMPONENT INSPECTION
Camshaft position sensor
o] comncton] 1. Start engine and warm it up to normal operating tempera-
40 4 ture.
2. Check voltage between ECM terminals @9, @) and engine
ground.
® © . .
! Terminal @@ and engine ground
= Condition Idle 2,000 rpm
SEF520U Voltage 0.1- 0.4V 0.1- 0.4V
M———
10; .
5

Pulse signal

SEF199T SEF200T
Terminal @) and engine ground
Condition Idle 2,000 ipm
Voltage Approximately 2.5V Approximately 2.4V

(V) M

Puise signal
SEF{195T SEF196T
If NG, replace distributor assembly with camshaft position
Sensor.

=0 EC-268



TROUBLE DIAGNOSIS FOR DTC P0400

'EGR Function (Close)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

h

Mass air flow sensor Amount of intake air

h J

Engine coolant temperature sensor Engine coolant temperature

EGRC-

Ignition switch Start signal

Y

solenoid
valve

ECM

Throttle position sensar Throttle position

A4

Vehicle speed

Vehicle speed sensor (M/T models)

¥

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 port vacuum to be dis-
charged into the atmosphere. The EGR valve
remains closed.

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

Low vehicle speed (M/T models)

For 20 seconds after starting engine

EGRC-solenoid valve

EGR and vacuum

———ECM

Ignition switch (power supply)

— _ -~ECM
,LEGR temperature
=) -

nl

sensor

EGRC-BPT
valve

Collector Throttle
body

SEF317U

COMPONENT DESCRIPTION

gdoooo0g

boooo

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-269
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TROUBLE DIAGNOSIS FOR DTC P0400

To EGR
valve
Vacuum ’
signal

To intake
air flow

SEF318U

EGR temperature
sensor

EGR

temperature

EGR Function (Close) (Cont’d)

EGRC-solenoid valve

The EGRC-solenoid vaive responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the
solenoid valve is energized. The vacuum signal passes through
the solenoid valve. The signal then reaches the EGR valve.
When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the intake manifold collector to the

EGR valve.

ON BOARD DIAGNOSIS LOGIC

If the absence of EGR flow is detected by EGR temperature
sensor under the condition that calls for EGR, a low-flow mal-
function is diagnosed.

ECM
SEF073P
Diagnostic Trouble N Check Items
Code No. Matfunction is detected when ... (Possible Cause)
P0O400 ® No EGR flow is detecied under conditions that call | ® EGR valve stuck closed
0302 for EGR. ® EGRC-BPT valve

® Vacuum hose

® EGRC-solenoid valve

® EGR passage

¢ EGR temperature sensor
® Exhaust gas leaks

432

EC-270



TROUBLE DIAGNOSIS FOR DTC P0400

B EGR SYSTEM Poacoll [
OUT OF CONDITION

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

2175rpm
1.06V
3.6msec

SEF180V

M EGR SYSTEM Po4ooll [ ]

__________ MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

2162rpm
0.88v
2.7msec

SEF954V

M EGR SYSTEMPo400 ll []

COMPLETED

SELF-DIAG RESULTS

SEF785U

EGR Function (Close) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

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 P0400 will not be displayed at “SELF-DIAG RESULTS”
mode with CONSULT even though DTC work support
test result is “NG”.

TESTING CONDITION:
For best results, perform test at a temperature above 5°C

(41°F).

3)

4)
5)

7)
8)

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.
COOLANT TEMP/S: Less than 40°C (104°F)
If the value is out of range, park the vehicle in a cool
place and allow the engine temperature to stabilize.
Do not attempt to lower the coolant temperature with
a fan or means other than ambient air. Doing so may
produce an inaccurate diagnostic result.
Start engine and let it idle monitoring “COOLAN
TEMP/S” value. When the “COOLAN TEMF/S" value
reaches 70°C (158°F), immediately go to the next
step.
Select “EGR SYSTEM P0400” of “EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.
Touch “START”.
Accelerate vehicle to a speed of 40 km/h (25 MPH)
once and then stop vehicle with engine running.
If “COMPLETED” appears on CONSULT screen, go
to step 9).
if “COMPLETED” does not appear on CONSULT
screen, go to the following step.
Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions until “TESTING” changes to “COM-
PLETED”. (It will take approximately 30 seconds or
more.)
CMPS-RPM (REF): 2,000 - 3,000 rpm (A/T)

1,900 - 3,000 rpm (M/T)
Vehicle speed: 10 Km/h (6 MPH) or more
B/FUEL SCHDL.: 2 - 3.75 msec (A/T)

2.5 - 3.75 msec (M/T)

THRTL POS SEN: (X) - (X + 0.57) V (A/T)

(X) = (X + 0.92) V (M/T)

X = Voltage value measured at

step 7)
Selector fever: Suitable position

EC-271
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TROUBLE DIAGNOSIS FOR DTC P0400

Front

ST

EGR tube oL EGR temperature
sensor harness
connector

& L F——

SOV

AEC851

V € (i

ECM |0\00NNEGTOR||

AEC825A

DISCUNNECT

ghy]

@D_

iy

AEC826A

EGR Function (Close) (Cont’d)
if “TESTING” is not displayed after 5 minutes, retry
from step 2).
9) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer
to “DIAGNCSTIC PROCEDURE”, EC-274.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During
this check, a 1st trip DTC might not be confirmed.

1) Lift up drive wheels.

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

3) Check the EGR valve lifting when rewving engine
from 2,000 rpm up to 4,000 rpm in 1st shift position.
EGR valve should lift up and down without stick-
ing.

i NG, go to “DIAGNOSTIC PROCEDURE”, EC-274.

4) Check voltage between ECM terminal € and engine
ground at idle speed.

Less than 4.5V should exist.

5} Turn ignition switch “OFF".

6) Disconnect EGR temperature sensor harness con-
nector.

7) Check harness continuity between EGR temperature
sensor harness connector terminal 2 and engine
ground.

Continuity should exist.

8) Perform “COMPONENT INSPECTION”, "EGR tem-

perature sensor”. Refer to EC-277.

Overall function check

% 1000 p/wmin N

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEF642Q

434
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EGR Function (Close) (Cont’d)

@l
IGNITION SWITCH
ON or START
|
FUSE (Refer to “EL-POWER". MA
104, |BLOCK]
L
|ﬂ| mmmm : Detectable line for DTC EM
T — . Non-detectable line for DTC
BA
I LG
BR
|—1—|
T4
BR
|
BR
=1 CL
EgEENOD EGR .
TEMPERATURE
% VALVE SENSOR
L GD BT
1 2
r N
R/B B
AT
FA
! I B
s rgé_l rﬁ.D-' ECM {ECCS
EGR EGATS GND-A | GONTROL ST
MODULE)
RS
BT
] %]
Rl O Ts[e[7 8| [REKERIaK]K[KEK| @D @
Bl R BB EEEE EE R ook [l dfadrschad] R GY G A
EL
101]102ft0a] [10¢]105}108
107} 1ceft09] [110]111f192
113[114]118] [r1e]117[ 178 [ED4
AECA14A
435
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EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A
y

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for
leaks.

NG

A d

SEF099P

Vacuum hose connhected
to EGR valve

OK

B
y

Repair or replace exhaust
system.

Y

JIi

MEF742D

B AcTVETEST B
EGRC SOV
(EGR)

__________ MONITOR
CMPS=RPM (REF)

732rpm

IIYI [ ON/OFF][ OFF |

SEF318U

'

-
Split

—
DR Improper connection

- ~ kL
Clogging "O‘

0

SEF109L

436

CHECK VACUUM SOURCE TO EGR
VALVE.
1. Start engine and warm it up to normal
operating temperature,
2. Disconnect vacuum hose to EGR valve.
3. Check for vacuum existence.
Vacuum should not exist at idle.
4. Gheck for vacuum existence
when revving from 2,000 rpm up
to 4,000 rpm with the following
method.
Select "EGRC SOLENOID
VALVE” in “ACTIVE TEST”
mode with CONSULT and turn
the solenoid valve “ON”.
OR

OK

h 4

. Stop engine.

. Jack up drive wheeis.

6. Start engine and check for
vacuum existence when revving
from 2,000 to 4,000 rpm in 1st
shift position.

Vacuum should exist when rev-

ving engine.

NG
|

CHECK COMPONENT
(EGR valve).

Refer to “COMPONENT
INSPECTION”, EC-384.

NG

r

Replace EGR valve.

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection.

NG

lOK
®

(Go to next page.)

EC-274

Repair or replace vacuum
>
hose.




TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’'d)

D]
MEGRC SOV CIRCUTI ®
DOES THE SOLENGID |0 l ll
VALVE MAKE CHECK COMPONENT NG | repair or replace EGRC-
{EGRC-solenocid valve). solenoid valve or repair
AN OPERATING SOUND 1. Tum ignition switch “ON”. clreuit. A
2. Perform “EGRC SOL/V CIR-
EVERY 3 SECONDS? CUIT” in “FUNCTION TEST”
mode with CONSULT.
Note: If this function test mode ER
{ nexT | NO_J_YES | is not available, use :
MEF957D ACTIVE TEST” mode.
OR
rE] 1. Tumn ignition switch “ON". LG
R ACTIVE TEST B O '/ 2. Tum EGRC-solencid valve “ON”
and “OFF” in "ACTIVE TEST”
EGRC SOLV ON mode with CONSULT and check
(EGR) FLOW operating sound.
z==zzzzzzz MONITOR ==o===z=we 1 Tam i 't'OH ch “OFF
" . Turn ignition switch *
CMPSeRPM (REF)  732rpm @ 2. Disconnect ECM harness con- FE
nector.
3. Turn igunition switch “ON”.
4. Connect a suitable jumper wire
between ECM terminal (103) GL

mlDN/OFF“ OFF I and engine ground.

SEF319U 5. Check operating sound of the
solenoid valve when disconnect- MT
ing and reconnecting the jumper

" € o " AT

'LOK
ECM__IFICONNEGTOR CHECK COMPONENT NG | Replace EGRC-solencid
103 {EGRC-solenoid valve). valve.
Aefer to "COMPONENT INSPECTION” BA
on next page.
oK
'L NG RA
CHECK COMPONENT Replace EGRC-BPT valve.
— AEC566A (EGHC-BPT valve). .
Rafer to “COMPONENT INSPECTION” BR
on next page.
l OK _
CHECK COMPONENT NG [ Replace EGR temperature | 0
(EGR temperature sensor). sensor
Refer to “COMPONENT INSPECTION” on
next page. RS
i oK
Perform “TROUBLE DIAGNOSIS FOR BT
INTERMITTENT INCIDENT”, EC-106.
’ HA
INSPEGTION END
EL
J@3
437
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MEF137D

BacveTesTH [
EGRC SOLV ON

EGR Function (Close) (Cont’d)
COMPONENT INSPECTION '

EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum
pump.

EGR valve spring should lift.

& Check for sticking.
If NG, repair or replace EGR valve.

EGRC-solenoid valve

Check air passage continuity. :
Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST”

{EGR} FLOW
======' MONITOR ======] mode.
CMPS-RPM (REF) Orpm A A|r .a a
Conditon continuity continuiy.
EGRC SOLENOID VALVE
[oN eI between (&) and between (&) and ©
ON Yes No
OFF No Yes
SEF193W
OR
Air passage Air passage
Conditions continuity continuity
betwesn (&) and between () and (©)
12V direct current supply
BATTERY between terminals @ and Yes No
No supply No Yes

AEC919

438

If NG or operation takes more than 1 second, replace EGRC-
solenoid valve.

EC-276
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EGR Function (Close) (Cont’'d)

EGR temperature sensor

i Check resistance change and resistance value.
EGR temperature Voltage Resistance @l
°C (°F) W) (M12)
0(32) 4.81 7.9-97 MA
50 (122) 2.82 0.57 - 0.70
[Ql 100 (212) 0.8 ' 0.08 - 0.10
L . EM
If NG, replace EGR temperature sensor.
SEF&6430
LG
10,000
1.000
g
p GL
[=4
100
n
[7]
< Mr
10 AT
EA
1 1 1 i 1 ]
0 50 100 150 200
{32) (122) (212) (302) (392)
Temperature °C (°F)
SEF526Q
BR

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while ST
applying a pressure above 0.981 kPa (100 mmH,0O, 3.94
inH,O) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve. RS

BT

f Apply pressure

SEF0B3P

FA

EL

EC-277 439
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EGRC-BPT Valve Function

Air
filter

Exhaust pressure ‘-

440

ECM
Ignition switch
(power supply)
|

Intake
Alrduct """ manifold
collector
[ EGRC-soleroid valve
ECM
" EGR valve
— EGR
D O temperature
sensor
EGRC-BPT Intake
valve \ manifold
ﬁ Exhaust
=—w~ manifold
AEC827A

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controliing throttle body
vacuum appiied to the EGR valve. In other words, recirculated exhaust gas is controlied in response to
positioning of the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will
increase. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-
solenoid valve. If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indi-

cated.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

PO402
0306

® The EGRC-BPT valve does not operate properly.

® EGRC-BPT valve

® EGR valve

® Loose or disconnected rubber tube
® Blocked rubber tube

® Camshaft position sensor

@& Blocked exhaust system

® Orifice

® Mass air flow sensor

® EGRC-sclenoid valve

EC-278
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EGRC-BPT Valve Function (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

Sgkfwwmgww PROCEDURE
= CAUTION: @
Always drive vehicle at a safe speed.
EGR valve NOTE:
g g if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- A
DURE” has been previously conducted, always turn igni-
E?“C'BPT tion switch “OFF” and wait at least 5 seconds before con-
vave ducting the next test. el
serosovi  TESTING CONDITION:
For best results, perform test at a temperature above 5°C LG

B EGRC-BPT VLV P04021 [ ]
QUT OF CONDITION

2012rpm
0.94V
2.9msec

MONITOR
- CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

0 20 40 60 80100

SEF186V|

W EGRC-BPT VLV Po40zll [

__________ MCNITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

1537rpm
0.74V
2.4msec

0 20 40 80 80100

SEF187V,

B EGRC-BPT VLV Po402 ll [
COMPLETED

[ SELF-DIAG RESULTS |
SEF888U

B EGRC-BPT VLV Pa40zll []
INCREASE ENGINE SPEED
AND MAINTAIN BETWEEN
2000 TO 2800 RPM.
TOUCH NEXT.

2000 2400 2800

1 NEXT |

SEFQ34W,

(41°F).

B "

2)

9)

Install vacuum gauge hetween EGRC-BPT valve and
EGR valve as shown in the illustration.
Start engine and warm it up to normal operating tem-
perature.
Stop engine and wait at least 5 seconds.
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): 1,800 - 2,000 rpm (A/T)
2,200 - 2,600 rpm (M/T)
Vehicle speed: 30 - 60 km/h (19 - 37 MPH) (A/T)
30 - 100 km/h (19 - 62 MPH) (M/T)
B/FUEL SCHDL: 2.3 - 2.9 msec (A/T)
1.6 - 2.2 msec (M/T)
THRTL POS SEN: (X + 0.15) - (X + 0.41) V (A/T)
(X + 0.25) - (X + 0.38) 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 pedal
once and try to meet the conditions again.
K “TESTING” does not appear on CONSULT
screen, retry from step 2).
Iif CONSULT instructs to carry out “OVERALL FUNC-
TION CHECK?”, go to next step. If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE”, EC-281.

10) Open engine hood.
11) Raise engine speed to 2,000 - 2,400 rpm under no-

load and hold it. Then touch “NEXT” of CONSULT
screen.

EC-279

FE

GL
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TROUBLE DIAGNOSIS FOR DTC P0402

W EGRC-BPT VLV Po402ll [ ]
MAINTAIN ENGINE SPEED
2000 TO 2800 RPM.
VACUUM SHOULD BE
BETWEEN 5.9 in.Hg AND
0 in.Hg WITH VACUUM
GAUGE. IS VACUUM OK?

2362 -5 0

[ NO_ |

YES

|

SEFQ35W

Vacuum gauge
l - | I

EGRC-BPT
valve

EGR valve

SEF930V,

442

EGRC-BPT Valve Function (Cont’d)

12) Check vacuum gauge while keeping engine speed at

2,400 + 400 rpm.

Vacuum should be 0 to —150 mmHg (0 to -5.91
inHg).

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-281.
If OK, touch “YES” on the CONSULT screen.

13) Check rubber tube between intake manifold colliector,

EGR-solenoid valve, EGR valve and EGRC-BPT
valve for cracks, blockages or twists.

If NG, repair or replace.

If OK, touch “YES” on the CONSULT screen.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-
BPT valve. During this check, a 1st trip DTC might not be con-

firmed.

® "
2)
3)
4)
5)

Instail vacuum gauge between EGRC-BPT valve and
EGR valve as shown in the figure at left.

Lift up vehicle.

Start engine and shift to 1st gear or 1 position.
Check vacuum gauge while keeping engine speed at
2000 - 2800 rpm.

Vacuum should be 0 to -150 mmHg (0 to -5.91
inHg).

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-281.
If OK, go to next step.

Check rubber tube between intake manifold collector,
EGRC-solenoid valve and EGRC-BPT valve for
misconnection, cracks or blockages.

If NG, repair or replace.

EC-280



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK HOSE.
Check vacuum hose for clogging and
improper connection.

NG

¥

OK
y

Repair or replace vacuum
hose.

CHECK EXHAUST SYSTEM.
Check exhaust system for collapse.

1NG

A 4

Repair or replace exhaust
system.

OK

CHECK ORIFICE.

Check if orifice is installed in vacuum
hose between EGRC-BPT valve and
EGRC-solenaid valva.

NG

OK
A4

Replace vacuum hose.

CHECK CGOMPONENT

(EGRC-BPT valve).

Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

b 4

Replace EGRC-BPT vaive.

CHECK COMPONENT

{Camnshaft position sensor).

Refer to “COMPONENT INSPECTION”,
EC-268.

NG

¥

OK

Y

Replace camshaft position
sensor.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION",
EC-120.

NG

Y

OK

Replace mass air flow sen-
s0f.

CHECK COMPONENT
{EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”,

EC-276.

NG

OK

4

Replace EGRC-solenoid
valve.

CHECK COMPONENT

(EGR valve).

Refer to “COMPONENT INSPECTION”,
EC-276.

NG

Y

OK

. 4

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

h 4

INSPECTION END

EC-281

Replace EGR valve.

Vi)

EM

LG

FE

GL

T

BR
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BT



TROUBLE DIAGNOSIS FOR DTC P0402

X No pressure
’ SEF172P

EGRC-BPT Valve Function (Cont’d)
COMPONENT INSPECTION

EGRC-BPT valve

1.
2.

Plug one of two ports of EGRC-BPT valve.

Vacuum from the other port and check leakage without
applying any pressure from under EGR-BPT valve.
Leakage should exist.

EC-282



TROUBLE DIAGNOSIS FOR DTC P0420

ECM

Front

heated
oxygen
Sansor

Rear

heated
oxygen
sensor

Three Way Catalyst Function

ON BOARD DIAGNOSIS LOGIC

The ECM monitors the switching frequency ratio of front and
rear heated oxygen sensors. _

A three way catalyst with high oxygen storage capacity will indi-
cate a low switching frequency of rear heated oxygen sensor. As
oxygen storage capacity decreases, the rear heated oxygen

Three way sensor switching frequency will increase.
mp : Exhaust gas catalyst When the frequency ratio of front and rear heated oxygen sen-
seFisauB|  sors approaches a specified limit value, the three way catalyst
malfunction is diagnosed.
Diaggzsétlecl;‘rcrfuble Malfunction is detected when ... (P:e?s?ﬁll; Itg;l:jsse)
P0420 ® Three way catalyst does not operate properly. ® Three way catalyst
0702 ® Three way catalyst does not have enough oxygen storage ® Exhaust tube
capacity. ® Intake air leaks
® Injectors
® Injector leaks
® Spark plug

® Improper ignition timing

¥r MONITOR ¥ NOFAIL L]
CMPS+RPM (REF) 2037rpm
FR 02 SEN 0.68V
RR 02 SEN 0.04V
FR 02 MNTR RICH
RR 02 MNTR LEAN
VHCL SPEED SE okm/h

| RECORD |

SEF321U
B srTsarus B[]
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSCOR CMPLT
2 SEN HEATER CMPLT
EGR SYSTEM INCMP
PRINT

SEF215U

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 drive vehicle at a speed of more
than 70km/h (43 MPH) for 2 consecutive minutes.
2) Stop vehicle with engine running.
3) Set “MANU TRIG” and “HI SPEED?”, then select “FR
02 SENSOR”, “RR 02 SENSOR”, "FR 02 MNTR”,
“RR 02 MNTR” in “"DATA MONITOR” mode with
CONSULT.
4) Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constantly under no load.
5) Make sure that the switching frequency between
“RICH” and “LEAN” of "RR O2 MNTR” is much less
than that of “FR 02 MNTR” as shown below.
Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching fre-
quency

This ratio should be less than 0.75.

If the ratio is greater than above, the three way cata-
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 4), perform TROUBLE
DIAGNOSES FOR DTC P0133 first.

EC-283
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TROUBLE DIAGNOSIS FOR DTC P0420

. "3 i “

Three Way Catalyst Function (Cont’d)

If the result is NG, go to “DIAGNOSTIC PROCE-
DURE”, EC-285.

If the result is OK, go to following step.

Select “AUTO TRIG” in “DATA MONITOR” mode
with CONSULT.

Drive vehicle at a speed of approximately 84 to 96
km/h (52 to 60 MPH) with the following for at least 12
consecutive minutes.

(Drive the vehicle in an area where vehicle speed
and accelerator pressure can be held steady and
constant.)

M/T: 5th position

A/T: D position (“OD” ON}

If the result is NG, go to “DIAGNOSTIC PROCE-
DURE”, EC-285.

Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT.

Verify that “CATALYST” is “CMPLT”.

If not “CMPLT”, repeat the test from step 5).

OR

[[__Ecm_elconnecTon]]

52

2 ‘.\11,,.4
1:\ }5
o* Y

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the three way

During fhis check, a 1st trip DTC might not be confirmed.
1) Start engine and drive vehicle at a speed of more

than 70 km/h (43 MPH) for 2 consecutive minutes.
Stop vehicle with engine running.

Set voltmeters probes between ECM terminal
{front heated oxygen sensor signal) and ECM termi-
nal € (rear heated oxygen sensor signal) and engine
ground.

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high
& low) between ECM terminal 62 and engine ground
is much less than that of ECM terminal @ and engine
ground.

Switching frequency ratio =

Rear heated oxygen sensor voitage switching
frequency

Front heated oxygen sensor voltage switching
frequency

This ratio should be less than 0.75.
If the ratio is greater than above, it means three-way
catalyst does not operate properly.

8) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-285.
Note: If the voitage at terminal @ does not switch

periodically more than 5 times within 10 sec-
onds at step 4), perform TROUBLE DIAGNO-
SIS FOR DTC P0133 first. (See EC-182.)

EC-284



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

EC-285

@l
¥
CHECK EXHAUST SYSTEM. NG | Repair or replace it. A
Visually check exhaust tubes and muffler
for dent.
@ OK EM
v
SEF09%| | CHECK EXHAUST AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for LG
lE CONKECT = an exhaust air leak before the three-way
is. Ej] Cﬂﬂ catalyst.
[Ecm_[clconnEcTor] oK
J02.104.167,109, CHECK INTAKE AIR LEAK. NG;‘ Repair or replace.
Start engine and run it at idle. Listen for EE
an intake air leak after the mass air flow
Sensor.
OK GL
® & 1 B v
= SEFEP NG
CHECK INJECTORS. »| Perform TROUBLE DIAG- M
1. Refer to WIRING DIAGRAM for NOSIS FOR NON-DE-
o ) Injectors, EC-481. TECTABLE ITEMS,
lgnition wire 2. Stop engine and then turn ignition “Injector”, EC-481,
switch “ON". Repair hamess or connec- AT
3. Check voltage between ECM ferminals tors.
@, oD, oD and (@) and
ground with CONSULT or tester. EA
Battery voltage should exist.
__\ Spark plug OK
4 » h 4 BA
i CHECK IGNITION SPARK. NG_ CHECK COMPONENT
seFzs2G| | 1. Disconnect ignition wire from spark plug. " (Ignition wires).
2. Connect a known good spark plug to the Refer to “COMPONENT B2
ignition wire. INSPECTION”, EG-250. '
3. Place end of spark plug against a suitable
ground and crank engine. OK v NG T
4. Check for spark. §
Replace.
OK
L RS
Check ignition coil, power
transistor and their circuits.
Refer to EC-355. BT
v
Check for ignition timing. NG o Adjust ignition timing.
Refer to “Basic Inspection”, EC-82. " (LA
OK
h 4
1. Tum ignition switch “OFF”. EL
2. Remove injector assembly.
Refer to EC-33.
Keep fuel hose and all injectors con- [y
nected to injestor gallery.
(Go to next page.}
447



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

i

1. Disconnect camshaft position sensor Drips| Replace the injector(s)
harness connector. "1 from which fuel is dripping.

2. Turn ignition switch “ON’.
Make sure fuel does not drip from injec-

tor.
I Does not drip _Trou?le
is no
Perform “TROUBLE DIAGNOSIS FOR fixed | Replace three-way cata-
INTERMITTENT INCIDENT™, EC-1086. 1 lyst.
. Trouble is fixed
r

INSPECTION END

EC-286



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
_ (Small Leak) (Negative Pressure)
Note: If DTC P0440 is displayed with P1448, perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
(See EC-421)}

@l

A
ON BOARD DIAGNOSIS LOGIC i
This diagnosis detects 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 EM
canister purge control valve under the following “Vacuum test” conditions.
The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP can-
ister purge control valve. The EVAP canister vent control vaive will then be closed to shut the EVAP purge
line off. The EVAP canister purge volume control valve and EVAP canister purge control valve is opened
to depressurize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister
purge volume control valve and EVAP canister purge control valve will be closed.

EVAP canistar purge contrel solenoid valve m

EVAF control system pressure

sehsor EVAP
Vacuum cut valve bypass valv service port
Refueling sontral valve
and refueling EVAP vapor
cut valve ; [
— l
‘ \ EVAP canister purge

control valve
cut vafve [canister
EVAP canister EVAF canister purge
vent control \(%g volume control valve
vatve
SEFB50U A\T

Diagnostic
- Check ltems
Troul:;]ji Code Malfunction is detected when .... (Possible Cause) [EA

P0440 ® EVAP control system has a leak.
0705 ® EVAFP control system does not operate properly.

" 7— One-way valve EL

® Incorrect fuel tank vacuum relief valve
® Incorrect fuel filler cap used RA
® Fuel filler cap remains open or fails to close.
® Foreign matter caught in fuel filler cap.
® Leak is in Iine between intake manifold and EVAP
canister purge control valve. BR
® Foreign matter caught in EVAP canister vent control
valve,
® EVAP canister or fuefl tank leaks
® EVAP purge line (pipe and rubber tube) leaks
® EVAP purge line rubber tube bent. ST
@ Blocked or bent rubber tube to EVAP control system
pressure sensor
® Loose or disconnected rubber tube =
® EVAP canister vent control valve and the circuit RS
® EVAP canister purge control valve
@ EVAP canister purge volume control valve
& VAP canisier purge control solenoid valve and the
Gircuit BT
® Absolute pressure sensor
@ Tank fuel temperature sensor
¢ MAP/BARO switch solenoid valve and the mrcunt
@ Blocked or bent rubber tube to MAP/BARQO switch [HA
solenoid valve
® O-ring of EVAP canister vent control valve is missing

or damaged.
& Water separator EL
® EVAP canister is saturated with water.
® EVAP controf system pressure sensar
@ Refueling EVAP vapor cut valve
® ORVR system leaks 12X

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 NISSAN rubber tube as a replacement.

EC-287 : 449



450

TROUBLE DIAGNOSIS FOR DTC P0440

B EVAP SML LEAK Po440ll []

1)PERFORM TEST AT A
LOGATION OF 0-30C
(32-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED,
iF ENG IS ON, STOP FOR
5 SEG. THEN RESTART.

4TOUCH START.

| EXIT || START

SEF405W|

B EVAP SML LEAK Po440ll []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COOLED.

| EXIT || PRINT

SEF869U

B EVAP SML LEAK Po440 B[]

WAIT. ..

2 TO 10 MINUTES
KEEP ENGINE RUNNING

AT IDLE SPEED.

SEFg28V

M EVAP SML LEAK PO440 8 [ |

d ke ok dkok (K ok okook ok ok

[ END |[ PRINT

EF297U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If DTC P0440 is displayed with and P1448 are displayed,
perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
(See EC-421))

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

TESTING CONDITION:

Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level sur-
face.

Always perform test at a temperature of 0 to 30°C (32 to

86°F).

It is better that the fuel level is low.

1} Turn ignition switch “ON”.

2} Turn ignition switch “OFF" and wait at least 5 sec-
onds.

3) Turn ignition switch “ON" and select “DATA MONI-

TOR” mode with CONSULT.

Check that the following conditions are met.

COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 0 - 60°C (32 - 140°F)

5) Select “EVAP SML LEAK P0440" of "EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

NOTE:

¢ Ifthe CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at 25°C (77°F) or cooler. After “TANK F/TMP
SE” becomes less than 30°C (86°F), retest.

(Use a fan to reduce the stabilization time.)

¢ If the engine speed cannot be maintained within
the range displayed on CONSULT screen, go to
“Basic Inspection”, EC-82.

o The engine idie portion of this test (see illustra-
tion at left) will take approximately 5 minutes.

6) Make sure that “OK” is displayed.

4)

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-290.
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 SRT 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.

EC-288



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
5) Tum ignition switch “OFF” and wait at least 5 sec-
onds. @l

6) Start engine.
it is not necessary to cool engine down before driv-

ing. A

7) Drive vehicle again according to the “Driving pat-
tern™.

8) Stop vehicle. BN

9) Select "MODE 3” with GST.

e [f P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-412. LG

e If P0440 is displayed on the screen, go to "DIAG-
NOSTIC PROCEDURE”, EC-290.

e If P1440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE” in “TROUBLE DIAGNOSIS
FOR DTC P1440”, EC-389.

e If P0440, P1440 and P1447 are not displayed on the [FE
screen, go to the following step.

10) Select "MODE 1” with GST.

e If SRT of EVAP system is set, the result will be OK.

e [f SRT of EVAP system is not set, go to step 5).

OR .

NOTE: HIU
o Be sure to read the explanation of “Driving pattern™ on

EC-46 before driving vehicle. AT

¢ |t is better that the fuel level is low.

1) Start engine.
2) Drive vehicle according to “Driving pattern”, EC-46. 3,
3) Stop vehicle.
4) Turn ignition switch “OFF” and wait at least 5 sec-

onds. B4
5) Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)” with ECM.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC ER

PROCEDURE”", EC-290.
8T
RS
BT

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
DIAGNOSTIC PROCEDURE

m INSPECTION START

r
w CHECK FUEL FILLER CAP. NG | Check fuel tank vacuum
1. Turn ignition switch “OFF”. | relief valve. {Refer to
2. Check for genuine NISSAN fuel filler “EVAPORATIVE EMIS-
SEF434Q cap design. SION SYSTEM", EC-21.}
If NG, replace with genuine NISSAN If NG, replace with genuine
fuel filler cap. NISSAN fuel filler cap.
If OK, go to next step. if OK, go to [8] “CHECK
3. Check that the cap is tightened properly FOR EVAP LEAK”.

by rotating the cap clockwise.

® Open fuel filler cap, then clean cap
and fuel filler neck threads using air
blower.

@® Retighten until ratcheting sound is
heard.

If OK, go to next step.

4. Check for air releasing sound while
opening the fuel filler cap.

lOK
®

(Go to next page.)

452 EC-290



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

[E —EVAP service pori adapisr (Small Leak) (Negative Pressure) (Cont’d)
®
&l
B3]
CHECK FOR EVAP LEAK. NG_ Repair or repltace. A
EVAP ® Never use compressed air or high "
service

pressure pump.
® Improper installation of service port EM
may cause leaking.
SEF4szuc| | @ Do not exceed 4.12 kPa (0.042 kgicm?,
0.6 psi) of pressure in the system. LS
To locate EVAP [eak portion, proceed with

port

Pressure pump

AFPLY PRESSURE 10, AP the following steps.
SYSTEM FROM SERVICE 1. Install the EVAP service port adapter
PORT USING HAND PUMP and the pressure pump securely.
WITH PRESSURE GAUGE AT L v
NEXT SCREEN. 2. Turn ignition switch “ON”.
NEVER USE COMPRESSED Select “EVAP SYSTEM BE
oy HIGH PRESSURE CLOSE” of “WORK SUP-
DO NOT START ENGINE. PORT" mode with CONSULT.
TOUCH START. 3. Touch “START” and apply GL
, CANCEL ” START J vaguum into the EVAP line until
SEFB58U the pressure indicator reaches
the middle of bar graph. T
4. Remove adapter and pressure
\ pump.
: ﬁ%ﬁ\ \ 5. locate the leak using a leak ' AT
‘)’- <EVAP sarvice port detector. Refer to the instruction
[ \ manual for more details about
_ the leak detector. Refer to i EA
\\ s “Evaporative Emission Line i
_—Vehicle frent Drawing”, EC-24.

E .y 4@\ OR

\\\S S @ 2. Turn ignition switch “QFF”.

3. Apply 12 volts DC to EVAP can-
ister vent control valve. The BRE
valve will close. (Continue 10
apply 12 volts until the end of
tost.) 8T

4. Appiy 12 volts DC to vacuum
cut valve bypass valve. The
valve will open. (Continue to RS
apply 12V until the end of test.)

5. Pressurize the EVAP line using
pressure pump with 1.3 to 2.7 BT
kPa (10 to 20 mmHg, 0.39 to =
0.79 inHg), then remove pump

At SEF851U

SEF200U and service port adapter. A
Under vehicle (rear left 6. Locate the leak using a leak
g (\ \)/eh{c le detector. Refer to the instruction
EVAP canister ] Dt'f\’irom \ manual for more details about EL
7 | — the leak detector. Refer to -
. “Evaporative Emission Line
Drawing”, EC-24.
19
l oK
Harness connector
- EVA,PF e —
canister Go to next page.
B vent cantrol valve/—\ ( page.)
altary SEF285V
453
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TROUBLE DIAGNOSIS FOR DTC P0440

Batiery

Under vehicle (rear left)
Vacuum cui Vehicle
valve bypass valve : front

# -~
. EVAP canister —

.Harne§s cannector

J\r‘\lacuum cut valve

SEF2868Y

control valve

i P
EVAP canlster/ Intake manifold
purge volume e ; ;

SEF467T)

Brake mastar

EVAP caniste%
Epurge control valve
2V NN

cylinder

N

SEFD40V|

EVAP canister
vent conirol valve

SEF469T|

Water

EVAP canister

L

& EVAP canister
“~§ vent control valve grpsesu

454

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

®
CHECK COMPONENT NG | Replace EVAP canister
{EVAP canister purge volume control "| purge volume control
valve). valve.
Refer to “COMPONENT INSPECTION”,
EC-295.
OK
D
Y
CHECK COMPONENT NG‘ Replace EVAP canisler
(EVAP canister purge control valve). " purge control valve.
Refer to “COMPONENT INSPECTION",
EC-296.
OK
Y
CHECK COMPONENT AND CIRCUIT NG_ Repair or replace EVAP
(EVAP canister vent conirol valve, O-ring "] canister vent control valve
and water separator}. and O-ring or hamess/
Refer to “TROUBLE DIAGNOSIS FOR connector.
P0448” for circult, EC-305 and “COMPO-
NENT INSPECTION", EC-297.
OK
h 4
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-292

Replace EVAP canister

and check the following

1. Check hose connections
to the EVAP canister
and water separator for
clogging and poor con-
nection.

2. Check water separator.
Refer to “COMPONENT
INSPECTION”, EC-297.

If NG, repair or replace

hose or replace water

separator.




TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

H ]
/
EvAP caneiar s (Small Leak) (Negative Pressure) (Cont’d)
| — - .
//__(mntrol so@md valve
Gl
CHECK COMPONENT (EVAP canister | NG [ Check the following. A
purge control solenoid valve). | ® EVAP canister purge
1. Disconnect vacuum hose to control solencid valve
EVAP canister purge control Refer to “COMPONENT B
valve. INSPECTION”, EC-296.
SEF4707 2. Start engine. ® Vacuum hoses for clog-
3. Perform “PURG CONT S/V” in ging or disconnection LG
B ACTIVE TEST B [:l “ACTIVE TEST” mode. Refer to “Yacuum Hose
PURG CONT SV O N 4. Select “ON” on CONSULT Drawing”, EC-14.
“ If NG, repair hoses or
(PURG GONT VAC) Ve ON scrtien to turn on “PURG CONT. P _
__________ MONITOR z======z= S/, replace EVAP canister
_;’IJ-F;(_S-(;E;NT __________ 5. Check vacuum hose for vacuum purge control solenoid
SV ON i : FE
CMPS*RPM(REF) 2000rpm when rewving engine up to valve.
CLSD THL/P SW OFF 2,000 rpm.
COOLANT TEMP/S 84°C Vacuum should exist.
OR CL
mLON/OFF“ OFF | @ 1. Start engine and warm It up to
SEFS16T] normal operating temperature.
2. Stop engine. MT
(C[@ c _f(S\H m 3. Jack up drive wheels.
' (MT models onI) : 4. Disconnect vacuum hose to
H )
o - EVAP canister purge control | A
g < valve.
5. Start engine and let it idle for at
least 60 seconds. EA
6. Check vacuum'hose for vacuum
when rewving engine up to 2,000 )
rom. RIA
Vacuum should exist.
OK
BR
m
¥
CHECK COMPONENT NG | Replace absolute pressure | ST
(Absolute pressure sensor). " sensor.
Refer to “COMPONENT INSPECTHON",
EC-397. BS
OK
o ¥ BY
CHECK COMPONENT AND CIRCUIT NG | Repair or replace MAP/
(MAP/BARO switch solenoid valve). "1 BARO switch solencid A
Refer to “DIAGNOSTIC PROCEDURE”, valve or hamess/
EC-341. connector.
l OK EL
(Go to next page.) DX
ﬁ /‘Y /é/ seFaT1T]
455
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TROUBLE DIAGNOSIS FOR DTC P0440

Under rear

seat cushion

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
©

l

CHECK COMPONENT

(Tank fuel temperature sensor).

Refer to "COMPONENT INSPECTION”,
EC-398.

NG

SEF462T

OK

v

> Replace tank fuel tempera-
ture sensor.

CHECK COMPONENT

(EVAP control system pressure sensor).
Refer to “COMPONENT INSPECTION”,
EC-411.

NG

.| Replace EVAP control sys-
"1 tem pressure sensor.

fuel tank and EVAP canister) for cracks or
improper connection.

Refer to "EVAPORATIVE EMISSION
SYSTEM”, EC-24.

oK

v

oK
A\ d
CHECK COMPONENT. NG_ Repair or reconnect the
Check EVAP purge line (pipe, rubber tube, | hose.

CHECK COMPONENT

(Refueling control valve).

Refer to “COMPONENT INSPECTION”,
EC-29.

NG

OK
h 4

Replace refueling control
valve.

Check hoses between EVAP canister and
refueling control valve for disconnection.
For location, refer to “SYSTEM DESCRIP-
TION” in *On Board Refueling Vapor
Recovery {ORVR)” on EC-26.

NG

OK

h 4

Reconnect hoses properly.

Check signal line and recirculation line for
disconnection. For location, refer to “SYS-
TEM DESCRIPTICN” in “On Board Refu-
eling Vapor Recovery (ORVR)” on EC-26.

NG

h 4

OK

A

Clean EVAP purge line (pipe and rubber
tube) using air blower.

A

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

h 4

INSPECTION END

EC-294

Reconnect lines properly.




TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)

& (T3 | COMPONENT INSPECTION .

EVAP canister purge volume control valve

1. Disconnect EVAP canister purge volume control m
valve harness connector.

2. Check resistance between the following terminals.

terminal @ and terminals ), @ BB
terminal (8) and terminals @), (&
— - Resistance:
Approximately 35 - 43(} [At 20°C (68°F)] L

3. Reconnect EVAP canister purge volume control valve

'_\ - harmess connector.
E@ 1s. Gﬁ} 4. Remove EVAP canister purge volume control valve E

i from intake manifold collector and disconnect hoses

from the valve.

(Plug the purge hoses. The EVAP canister purge vol- gz

ume control valve harness connector should remain

Q] connected.)

5. Turn ignition switch “ON”. GL

6. Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister
purge volume control valve shaft moves smoothly MT
forward and backward according to the valve open-

macTveTesT [ ing. _

If NG, replace the EVAP canister purge volume con- AT

SEF353Q

PURG VOL CONT/V 20Step

zoorz===== MONITOR ==zz==z==: trol valve.
CMPS*RPM(REF) Orpm OR
FRO2 MNTR RICH @ 1. Disconnect EVAP canister purge volume control FA
AF ALPHA 100%
THRTL POS SEN 0.48V valve harness connector.
2. Check resistance between the following terminals.
terminal &) and terminals (O, ® RA
[Qull UP [ DWN ]lQd] terminal &) and terminals @), (6)
SEFS07R Resistance:
Approximately 35 - 43(} [At 20°C (68°F)] BR
3. Reconnect EVAP canister purge volume control valve
harness connector. 7

4. Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve. s
(Plug the purge hoses. The EVAP canister purge vol- R
ume control valve hamess connector should remain
connected.) BT

5. Turn ignition switch “"ON” and “OFF”. Check that
EVAP canister purge volume control valve shaft
moves smoothly forward and backward according to M

EVAP canister” ek - the ignition switch position. '

purge volume /@Waﬂm If NG, replace the EVAP canister purge volume con-

control valve trol valve. EL

EC-295 457



TROUBLE DIAGNOSIS FOR DTC P0440

BacTivETEsTE [
PURG CONT s# O N
(PURG CONTVAC) VG ON
mzz===—zzz MONITOR z==z=====:
PURG CONT SV ON
CGMPSeRPM(REF) 2000rpm
CLSD THLP SW OFF
COOLANT TEMP/S 84°C

XY [ON/OFF][ OFF |

SEF516T]

6 £ i

(M/T models only}
~

~,

EVAP canister
sf,purge control

valve SNg

7

SEF042V|

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

EVAP canister purge control solenoid valve

® 2

Turn ignition switch “ON”.

Jack up driving wheeis {M/T models only).

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.

/ BATTERY

SEF313Q

EVAP canister
purge control valve

Direction of
purge flow --»

AECO28A

458

Condition Vacuum
Idie Not exist
2,000 rpm (A/T models)
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 ves No
No supply No Yes

If NG or operation takes more than 1 second, replace solenoid
valve.

EVAP canister purge control valve
Check EVAP canister purge control valve as follows:

Blow air in port ® and (€) and ensure that there is no leak-
age.

Plug port ® and blow air in port (8). Ensure that there is
resistance to flow out of port (©.

Plug port ® and blow air in port ®. Ensure that there is
resistance to flow out of port (©.

Apply vacuum to port @) [approximately -13.3 to -20.0 kPa
(-100 to -150 mmHg, -3.94 to -5.91 inHg)].

Plug port ®) and blow air in port (© and ensure free flow out
of port ®).

Plug port ® and blow air in port € and ensure free flow out
of port @©).

EC-296



TROUBLE DIAGNOSIS FOR DTC P0440

O-ring Q

CONNECT

Evaporative Emission (EVAP) Control System
(Smali Leak) (Negative Pressure) (Cont’d)

m:ceresTm [ | EVAP canister vent control valve
VENT conTROLY OFF Check air passage continuity. Gil
=======: MONITOR 5=5====: Perform “VENT CONTROL/NV” in “ACTIVE TEST” mode.
CMPS-RPM{POS) Qrpm
FR 02 MNTR-B1 RICH
A/F ALPHA-B1 100% [MHA
THRTL POS SEN 0.52v Condition Air passage continuity
| VENT CONTROLY bet d
e ctveen ® en
ON No =M
SEF601U OFF Yes
OR .G
20| ®
® Condition Air passage continuity
/5\)\ _ between @ and
O'"”gg 12V direct current supply between ter- N F&
Z minals @ and @ °
3 @ No supply Yes
W {0.54 - 1.2 kg-m, - GL
BATTERY 48.9 - 104 in-ib) if NG or operation takes more than 1 second, clean valve using
AEC783A|  air blower or replace as necessary. :
If the portion ®) is rusted, replace EVAP canister vent con- [T’
trol valve.
Make sure new O-ring is installed properly. i
FA
m
BR
Blind plug Water separator
1. Check visually for insect nests in the water separator air
}@ 8 o inlet. 8T
o> f 2. Check visually for cracks or flaws in the appearance.
| =5 2 3. Check visually for cracks or fl in the h
K . y r flaws in the hose. o _
L & N 4. Check that @) and (© are not clogged by blowing air into RS
X@ with &), and then © plugged.

* (& : Bottom nole (To atmosphere) 5. In case of NG in items 2 - 4, replace the parts.
: Emergency tube (From EVAPRP Canister) L DO nOt disassemble Water Sepal'ator. UT
© : Inlet port (To member) SEF829T

HA
cowecT Absolute pressure sensor
. G} “ 1. Remove absolute pressure sensor with its harness connec- -
S ol cozaron] tor connected. EL
- 2. Remove hose from absolute pressure sensor.
hbsolute pressure 3. Turnignition switch “ON" and check output voltage between
ensor s . E@X
ECM terminal & and engine ground.
The voltage should be 3.2 to 4.8 V.
’
]
SEF515U
459
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TROUBLE DIAGNOSIS FOR DTC P0440

Hot water—l,

Tank

fuel temperature

senser connector

DISGONNECT

2[1
\413/

[Q]

SEF379T

460

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

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

The voltage should be 1.0 to 1.4 V lower than the value

measured in step 3.

CAUTION:
e Always calibrate the vacuum pump gauge when using
it.

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

5. If NG, replace absolute pressure sensor.

Tank fuel temperature sensor
Check resistance by heating with hot water or heat gun as
shown in the figure.

Temperature °C (°F) Resistance k(2
20 (68) 23-27
50 (122) 0.79 - 0.90

If NG, replace tank fuel temperature sensor.

EC-298



TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit)

Engine speed

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sen-
sor

Engine coolant temperature

Battery

Battery voltage

h 4

Ignition switch

Start signal EVAP canister

hd

Closed throftle position switch

ECM purge volume
control valve

¥y

Closed throttle position

Y

Throtile position sensor

Throttle position

Y

Front heated oxygen sensor

Density of oxygen in exhaust gas

Y

Tank fuel temperature sensor

{Mixture ratio feedback signal)

Fuel temperature in fuel tank

Y

Vehicle speed sensor

Vehicle speed

[
-

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass
passage in the EVAP canister purge volume control valve changes to control the flow rate. A built-in step
motor moves the valve in steps corresponding to the ECM output pulses. The opening of the valve var-
ies for optimum engine control. The optimum value stored in the ECM is determined by considering vari-
ous engine conditions. When the engine is operating, the flow rate of fuel vapor from the EVAP canister

is regulated as the air flow changes.

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-299

MA
EM

LG

FE

GL

M

AT

[FA

BR

ST

RS

BT

HA

EL

461



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITICN SPECIFICATION
Idle 0 step
® Engine: After warming up
® Shift lever: N Mare than 60 seconds after starting
PURG VOL CV ® No-load engine
® M/T models: Lift up drive whesls and | A/T models: 2,000 rpm _ —
shift to st gear position. M/T models: 2,000 rpm and more than

18 km/h (10 MPH)

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
5 L EVAP canister purge vol- [Engine is running.—| (Warm-up condition) 0 0.4Y
6 G ume control valve L Idle speed '
16 |Y EVAP canister purge vol- | [Engine is running. | BATTERY VOLTAGE
17 OR ume control valve |_ Idle speed {11 - 14V}
56 |WR - R BATTERY VOLTAGE
61 WR Power supply for ECM fignition switch “ON ] (11 - 18V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Troubl o -
o ouble Malfunction is detected when .... Check It

Code No. (Possible Cause)
P0443 ® An improper voltage signal is sent to ECM ® Harness or connectors
1008 through the valve, (The valve circuit is open or shorted.)

® EVAP canister purge volume control valve

462 EC-300



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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

TESTING CONDITION:

Before performing the following procedure, confirm battery
voltage is more than 11V with ignition switch “ON”.

5
3)
4)

Turn ignition switch “ON”,
Select “DATA MONITOR” mode with CONSULT.
Wait at ieast 5 seconds.
If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-303.

OR

®

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

onds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE”, EC-303.

OR
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 I (Self-diagnostic
results) with ECM.

If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-303.

EC-301

MA
EM
LC

FE

Gl

T

AT

A&

EL

I
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

EC-PGC/V-01

BATTERY e : Detectable lins for DTC
 { == Non-detectable line for DTG

7 5A Refer to "EL-POWER”.

CANISTER
® PURGE
! = o,
WL WL WfF*{Z @ VALVE
ENEEN ECCS _—
é 6” ReCr b (KB e N
@ e 2 ]
1 f G WR OR
RN
WiG  WR A
I - -
@ ) ===
| [
i
WG WIR w/a L y G OR
[Fa] e e [ ] e (I v
SSOFF VB VB EVP EVP EVP EVR ggmggfs
#1 #3 #2 #4  VoDuLE)
Reter to last page (Foidout page).
— @), ED
i[2]a]4] <> Jslel7]8]|(ua3 NG fl P
B B E2E B B R T e e [2 X U7 G

—

101|102]103| [104|105}106 lﬂﬂ 4 | 120]21]22] 23] ®
5]6[7 [10] O 24]25|26127]28] |42
1o71108)10s| [1ofi11]112
19 49
13j114f11s| fis117]118 el

AEC427A

464 | EC-302



TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

Ex;z 333::'%@ Intake manifoid
controt valve = M DIAGNOSTIC PROCEDURE
@l
INSPECTION START
! . MA
CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF”. ® ECCS relay
2. Disconnect EVAP canister purge vol- ® 7 5A fuse EM
ume control valve harness connector. ® Harness connectors
3. Turn ignition switch “ON". , @), .
4. Check voltage between tgrminals @, @ LG
S tea.sr;l:a:er.-ng|ne ground with CONSULT ® Harness for open or
; short between EVAP
Voltage: Battery voltage canister purge volume
OK control valve and fuse
® Harness for open or
short between EVAP
canister purge volume
control valve and ECM FE
If NG, repair harness or
connectors.
@ O B] v CL
= sers7sg| | CHECK OUTPUT SIGNAL CIRCUIT. NG' Repair harness or connec-
1. Turn ignition switch “OFF. tors.
|—— 2. Disconnect ECM harness connector. BT
E 3. Check harness continuity between
ECM terminal and terminal @
“i“‘{? @Ea\ % ECM terminal 12 and terminal (4, AT
H.S. ) TS. ECM terminal @ and terminal @,
T = ECM terminal (6) and terminal (6).
/‘—
L_Ecm [of CONNECTOR]| 1 ﬁ) Continuity should exist. B
5 & 16 17 / \ If OK, check harness for short to
i ‘ i ground and short to power.
Q] 3 oK
CHECK COMPONENT NGV Replace EVAP canister
(EVAP canister purge volume control purge volume control
@ valve). valve. 3]
Refer 1o “COMPONENT INSPECTION”
on next page.
1 ' 7
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-106. RS
INSPECTION END BT
SEF189S
HA

EL

EC-303 0



TROUBLE DIAGNOSIS FOR DTC P0443

&6

[Q]

—

=

SEF353Q

B AcTive TEST R ]

PURG VOL CONT/N 20Step
========== MONITOR =====z===:
CMPS=RPM(REF) Orpm

FR 02 MNTR RICH

100%
0.48V

A/F ALPHA
THRTL POS SEN

| DWN |[Qd]

SEF507R

[Qu]| UP

SEF474T)|

i -
EVAP canister / Entake manifold
purge volume V
control valve D
et

466

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (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 (O, @

terminal &) and terminals (@,

Resistance:

Approximately 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 vaive.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON”.
Perform “PURG VOL CONT/” 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 @), @

terminal (6 and terminals @), ®

Resistance:

Approximately 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 coliector 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-304



TROUBLE DIAGNOSIS FOR DTC P0446

To watsr
separator

Spring

‘O—rmg Canister side  Plunger
SEFQ32wW

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP
canister and is used to seal the canister vent. ¥
This solenoid (the EVAP canister vent control vaive) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid Ei
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 LC
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.

€l

JEn

EVAP canister €L
vent control valve
SEF469T
M
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
A
MONITOR ITEM CONDITION SPECIFICATION AT
VENT CONT/V ® [gnition switch: ON OFF
A
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. RA
TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (DC voltage) ER
108 PUW EVAP canister vent con- |Ignition Swoh TON BATTERY VOLTAGE
trol valve {11 - 14V) 8T
ON BOARD DIAGNOSIS LOGIC
&S
Diagnostic
TFOUber% Code Malfunction is detected when ... (Pc?shs?gllélf:?;;e)
. 8T
P0446 ® An improper voltage signal is sent toc ECM through ® Harness or connectors
0903 EVAP canister vent control valve. (EVAP canister vent control valve circuit is open or
shorted.)
® EVAP canister vent control valve F&
EL
)4
467
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TROUBLE DIAGNOSIS FOR DTC P0446

CMPS*RPM(REF} 700rpm

% MONITOR ¢ NO FAIL L[]

B RECORD

|

SEF180P|

468

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 with ignition switch “ON”.

1) Turn ignition switch "ON”,
2) Select “DATA MONITOR"” mode with CONSULT.
3) Start engine and wait at least 5 seconds.
4) It 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-308.
OR
= 1) Start engine and wait at least 5 seconds.
2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-308.
OR
1) Start engine and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 8 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”", EC-308.

EC-306



TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

EC-VENT/V-01 @l

s : Detectable line for OTC

IGNITION SWITCH

ON or START mmam : Non-detectable line for DTC M A@k
| |
FUSE 1Refer to “EL-POWER".
10a latock efer to “EL-POWE
B
@ i
ER]
BR
A @ LG
=
BR
R
BR EE
[G=l
BR
¢
A
BR ' T
rr':—'l_|EVAP
CANISTER
CONTROL
VALVE A&
@
PUNY
N NG o
Ei]
PUW
{=)
), R,
[|:
PUMW
A @D BR
7
A
PUMW
ST
Ll CM (ECCS
ECM (E
coev C(O)NTROL
MODULE) BS
BT
1J2T3T4 s[e 7 [8](12). (33, (a5 K[ [KISKIBRITK] (M7 D)
glicli1]1zhiabalishisfizhahafo] W W w ok o] ke BR HA
e[a] & [«]s[6 T12
g lo ol 2talialislis] W @ B EL
I L
101|102!103] Fodlioshos 1]2]3 20]21{22123 38]a0] [acja1] |s3954]55 ﬂ ﬂ@x
o] [l L Le o] fiol || () |f eslelera faof) Belshelrlselalal fe || |
1] j2sfaclat[safss]  [eglso} la7leslealea]ealesi H.S.
113t14]115) [116]117[118] [is] [18]17]1] 2]35 28157 56[67]68]69] w
AEC416A
469
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TROUBLE DIAGNOSIS FOR DTC P0446

y \)
EVAF canister

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

» Without CONSULT

Go to GHEGK POWER SUPPLY [E]

470

vent contrel valve Y OK
harness connector || CHECK CIRCUIT. .| Go to “CHECK COMFPO-
sEFso3T| | 1- Turn ignition switch “ON”. | NENT” aiter procedure [@.
2. Perform “VENT CONTROL/V” in
“ACTIVE TEST” mode.
r WACTVETESTH [ 3. Make sure that ratcheting sound is
heard from the vent control valve.
VENT CONTROLY  OFF
======zzzz MONITOR ===zzzzzzz= NG
CMPSesRPM(REF) Orpm E’ 4
e I TH o CHECK POWER SUPPLY. NG | Check the following.
00% . . P
THRTL POS SEN 052V 1. Disconnect EVAP canister vent control ® Harness connectors
valve hamess connector. @3d, 2D, 39,
2. Turn igniticn switch “ON”, , , ,
ON/QFF I_Oil 3. Check voltage between terminal @ %
SEFss1Y and ground with CONSULT or tester. ® 10A fL,.ISE
Voltage: Battery voltage ® Hamess for open or
DISGONNEST CE \ . oK short between EVAP
TS. Eé}l l@; canister vent control
valve and ECM
2 If NG, repair harness or
connectors,
¥
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
D o 1. Turn ignitioh switch “OFF". "| ® Harness connectors
= 2. Disconnect ECM harness connector. @ , ,
SEF1508; | 3, Check hamess continuity between ECM @2, @,
terminal and terminal (D). @ Harness for open or
DISCONNECT ﬁ ey Continuity should exist. short between EVAP
HS. Eé} l@a K GE::] If OK, check hamess for short to canister vent control
ground and short to power. valve and ECM
I:ECM Ol CONNECTOR | oK If NG, repair open circuit or
108 short to ground or short to
power in harness or con-
nectors.
[Q] v
CHECK COMPONENT NG | Replace EVAP canister
ser1518| | (EVAP canister vent control valve and "| vent control vaive and
O-ring). : O-ring.

Refer to “COMPONENT INSPECTION"
on next page.

OK

h 4

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

h 4

INSPECTION END

EC-308



TROUBLE DIAGNOSIS FOR DTC P0446
Evaporative Emission (EVAP) Canlster Vent

O-ring 623 Control Valve (Circuit) (Cont’d)
macvetestl ]| COMPONENT INSPECTION
VENT CONTROLY OFF EVAP canister vent control valve a
rarmres e~ | Check air passage continuity. _
O o1 en Perform “VENT CONTROL/V” in “ACTIVE TEST” mode. [jj4
THRTL POS SEN 0.52V
[ ON ][OoN/OFF Condition Air passage continuity Elil
VENT CONTROLWV between (&) and
SEF601U ON No
OFF Yes LG
.-I O . OR
® | @&
< r‘)\O nnng . Air passage continuity EE
Condition between @ and
’ 12V direct current supply between ter- No
(054 - 1.2 kg-m, minals (1) and @) GL
46.9 - 104 in-Ib)
BATTERY AECTSA No supply Yes

If NG or operation takes more than 1 second, clean vaive using MT
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.

BR
ST
RS
BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative
" emission (EVAP)
conirol system
pressure sensor

SEF428Q

e P
oot NG e Bmg
——T—

Qutput voltage V

o

-9.3 +4.0
{~70, -2.76, —1.35) (+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

MONITOR ITEM

CONDITICN

SPECIFICATION

EVAP SYS PRES ® [gnition swilch: ON

Approx. 3.4V

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
49 P/L Sensors’ power supply |ignili0n switch “ON”| Approximately 5V
|Engine is running.| (Warm-up condition) ]
50 B Sensors’ ground Approximately OV
tdle speed
EVAP control system - . .
“ON” roximately 3.4V
67 w pressure sensor |Tgn|t|on switch “ON | App y
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble I Check Items
Code No. Malfunction is detected when .... (Possible Cause)
P0450 ® An improper voltage signal from EVAP control ® Harness or connectors o
0704 system pressure sensor is sent to ECM. (The EVAP control system pressure $ensor circuit
is open or shorted.)
® Rubber hose to EVAP control system pressure is
clogged, vent, kinked, disconnected or improper
connection.
® EVAP control system pressure sensor
® EVAP canister purge volume contirol valve
® EVAP canister vent control valve
® EVAP canister
® Rubber hose from EVAFP canister vent control
valve to water separator
ar2 EC-310



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control Systel:n

' Pressure Sensor (Cont’d)

# MONTOR % noFaL [ DIAGNOSTIC TROUBLE CODE CONFIRMATION

CMPS*RPM{REF) 750rpm PROCEDURE @l

COGLAN TEMP/S 85°C NOTE:

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

I RECORD TESTING CONDITION:
seraseu| ®  Always perform test at a temperature ahove 5°C (41°F).

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.
Turn ignition switch “OFF” and wait at least 5 sec-
onds. '
Turn ignition switch “ON”. FE
Select “DATA MONITOR” mode with CONSULT.
Make sure that “TANK F/TEMP SE” is more than 0°C
(32°F). L
Start engine and wait at least 20 seconds.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-313. i
OR
1) Start engine and warm it up to normal operating tem-
€ perature. AT
2) Check that voltage between ECM terminal and
engine ground is less than 4.2V. .
3) Turn ignition switch “OFF” and wait at least & sec- FA
onds.
4) Start engine and wait at least 20 seconds. m
5) Select “MODE 7” with GST. :
.6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-313.
OR
Start engine and warm it up to normal operating tem-
perature. &T
2) Check that voltage between ECM terminal & and
engine ground is less than 4.2V.
3) Turn ignition switch “OFF” and wait at least 5 sec- pg
onds.
4) Start engine and wait at least 20 seconds.
5) Turn ignition switch “OFF”, wait at least 5 seconds gy
and then turn “ON”.
6) Perform “Diagnostic Test Mode Il (Self-diagnostic
~ results)” with ECM. HA
7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-313.

o

dJe gi2e

)
=]

ey 1)

EL
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TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EC-PRE/SE-01

EVAP CONTROL
SYSTEM
PRESSURE
V/¥v SENSOR
D) .
3] 2] 1 s : Detectable ling for DTC
LP./I:—I LV.V_I I'I"'E_J—, me - Non-dstectable line for DTC
rr:I::::r
i 1
1 |
1 1
1 r -
P/L w B
[ S e
s
P/L w B
e .
F:I_____ .—-—l—
I i
I 1
1 |
| s L
TR .—I
P/L w B
(B1)
~--L&dp--- {2 D)
[ 8 N _
P/L W B
1
i | ]
i - JOINT
Tk @——y CONNECTOR 2
P/L w B - @
{145) 4 ]
122 =" 1fja fir"-"""" |_4—|
[ 2 xR T
P/L w B

JOINT
CONNECTOR-1

-
A
[
i
T

P/L w B E&
el ]l [Eol @
AVCC  FTPRS  GND-A (Ei%és 1 '
B B
CONTROL
MODULE) L. =+
(GED) Fi2
Refer to last page (Foldout page).
-
112]3[4 s[efz[8](ut2) , (a5 ]2 ARRGGD ‘I =
o |1o]11]12]19 14]15[16ls7[18]19]20] W w 71ale1ol11]12l1311401508] w GY
Ly
W H.S

3las
42]43
23]50

10111021103] 104|105{106
107{108{109] [110[111[112
113[114]115] |[116[117[118

AECHTA

4ra | EC-312



TROUBLE DIAGNOSIS FOR DTC P0450

EVAP control

system pressute
M §ensor harness
connector

DISCONNECT

&

TS.

SEF410Q)

DISCONNECT

A€

[Q]

SEF411Q
m DISCONNECT & DISCONNECT
A€ CQLAE
[ ecm  [o]connecTor]| B
87
SEF496R

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK RUBBER TUBE CONNECTED

NG

TO THE SENSOR.

Check rubber tube connected to the sen-
sor for clogging, vent, kink, disconnection
or improper connection.

¢0K

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

A4

Reconnect, repair or
replace.

CHECK POWER SUPPLY. NG

1. Disconnect EVAP control system pres-
sure sensor harmess connector.

. Check sensor harness connector for
water.

Water should not exist.
If OK, go to step 3. If NG, repair or
replace harness connector.

. Turn ignition switch “ON".

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

Voltage: Approximately 5V

Check the following.
® Harness connectors

@, @,

® Harness for open or
short between EVAP
control system pressure
sensor and ECM

If NG, repair harness or

conneactors.

OK
B v NG
CHECK GROUND CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF”. @& Harness connectors
2. Check harness continuity between ter- , (B19), )
minal and engine ground.
Cantinuity should exist. . li%%és@ !oor
If OK, check hamness for short to short between EVAP
ground and short to power. control system pressure
OK sensor and ECM
If NG, repair open circuit or
short to ground or shoert to
power in harmness or con-
nectors.
CHECK INPUT SIGNAL CIRCUIT. NG, Check the following.
1. Disconnect ECM harness connector. ® Harness connectors
2. Check harness continuity témeen ECM an, G, GD.
terminal and terminal (2).
Continuity should exist. @ @
® Harness for open or
If OK, check hamess for short to-
round and short to power short between ECM and
9 P ' EVAP control system
OK pressure sensor
H NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
h A
NG

CHECK COMPONENT
(EVAP canister purge volume control

valve).
Refer to “COMPONENT INSPECTION”,

EC-304.

Y OK

(Go to next page.)

EC-313

Y

Reptace EVAP canister
purge volume control
valve.

A

EW

LG

FE

Gl

MT

BR

ST

RS

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

D)
EVAP ist
/ caniser CHECK COMPONENT NG‘ Replace EVAP canister
(EVAP canister vent control valve). "| vent control valve.
Refer to "COMPONENT [INSPECTION",
EC-425.
OK
¥
Water. 8 EVAP canister CHECK COMPONENT NG | Replace EVAP control sys-
™\ vent control valve  sgFsgsy (EVAP control system pressure sensar). "| tem pressure sensor.
Refer to “COMPONENT INSPECTION”
on the next page.
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 control
valve and clean the rubber tube using air
blower.
For water separator, refer to EC-411.
oK
D]
CHECK IF EVAP CANISTER SATU- NG Replace EVAP canister
RATED WITH WATER. and check the following
1. Rermove EVAP canister with EVAP can- 1. Check hose connections
ister vent control valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. if it will, weigh the EVAP canis- clogging and pocr con-
ter with the vent controf valve attached. nection.
If the weight is: 2. 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-297.
If NG, repair or replace
OK hose ar replace water
separalor.
4
CHECK SHIELD CIRCUIT. NG; Check the foliowing.
1. Turn ignition switch “OFF”. "| ® Hamess connectors
2. Remove harness connector @19. @D. @D, 4y,
3. Check the following. If NG, repair open
® Continuily between harness connector circuit, short to ground or
terminal (7) and engine ground. short to power in har-
® Joint connectors-1, 2 ness or connectors.
(Refer to "HARNESS LAYOUT" in EL
seclion.)
Continuity should exist.
If OK, check harness for short to power.
oK
) 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-1086.
¥
INSPECTION END
476
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TROUBLE DIAGNOSIS FOR DTC P0450

ECM 10| CONNECTOR "

EVAF control system 67
pressure Sensor

SEF518U

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)
COMPONENT INSPECTION

EVAP control system pressure sensor @l
1. Remove EVAP control system pressure sensor with its har-
ness connector connected. MA
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. EM
4. Check output voltage between ECM terminal 67 and engine
ground.
Pressure (Relative to atmospheric pressure) Voltage (V) L&
0 kPa (0 mmHg, 0 inHg) 3.0-36
-9.3 kPa {-70 mmHg, —2.76 inHg) 04-06
CAUTION:

e Always calibrate the vacuum pump gauge when using

it.

¢ Do not apply pressure below -20 kPa (-150 mmHg, €L

-5.91 inHg) or over 20 kPa (150 mmHg, 5.91 inHg).
5. If NG, replace EVAP control system pressure sensor.

EC-315

BR

8T

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0500

N

Vehicle speed
sshsor

SEF505U

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

The vehicle speed sensor is installed in the transaxle. It contains
a pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the
ECM.

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

TER-

WIRE DATA
MI:II\éJAL COLOR ITEM CONDITION (DG voltage)
0 - Approximately 4.2V
— - VM
|Engine is running.| 164 F - -
26 PU/R Vehicle speed sensor Lift up the vehicle. 5p

In 2nd gear position 0
Vehicle speed is 40 km/h (25 MPH).

SEF642U

ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Chelck ftems
No (Possible Cause)
PO500 ® The almost 0 km/h (0 MPH) signal from vehicle speed | ® Harness or connector
0104 sensor is sent to ECM even when vehicle is being (The vehicle speed sensor circuit is open or shorted.)
driven. @ Vehicle speed sensor

EC-316



TROUBLE DIAGNOSIS FOR DTC P0500

B VSHICLE SPEED SEN CKTH

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h (Brmph) OR
MORE WATHIN 15 sec.

NexT || START |

MEF559D

Y¢ MONITOR % NOFAL ]

CMPS+RPM(REF) 2000rpm
COOLAN TEMP/S a8°C
B/FUEL SCHDL 3.0msec
PW/ST SIGNAL OFF

VHCL SPEED SE 56km/n

RECORD

SEF199V|

@ CONHECT
ECM __[O[ CONNECTOR H.S. G]]

26

’
D O

)

&)

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 he conducted with the drive wheeis lifted
in the shop or by driving the vehicle.  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.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-320.
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-320.
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 least 10 con-
secutive seconds.
CMPS-RPM (REF): 2,100 - 2,800 rpm (A/T)

1,700 - 2,800 rpm (M/T)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 2.3 - 3.3 msec (A/T)
2.3 - 4 msec (M/T)

Selector lever: Suitable position
PW/ST SIGNAL: OFF

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-320.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP
canister vent control valve circuit. During this check, a DTC
might not be confirmed.
= 1) Lift up drive whseis.
2) Start engine.
3) Read vehicle speed sensor signal in “MODE 1” with
GST.
The vehicle speed sensor on GST should be able to
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-320.
OR

1) Lift up drive wheels.
2) Start engine.

EC-317

€l
MA
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B
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M
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

3) Read the voltage signai between ECM terminal @
(Vehicle speed sensor signal) and engine ground
with oscilloscope.

4) Verify that the oscilloscope screen shows the signal
wave as shown at “ECM TERMINALS AND REFER-
ENCE VALUE” on the previous page.

5) If NG, go to “"DIAGNOSTIC PROCEDURE”, EC-320.

EC-318



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH
ON or START

FUSE
BLOCK
(/B

M77

COMBINATION
METER
(SPEEDOMETER)

WeD) . (us8)

COMBINATION
METER
(SPEEDOMETER)

Refer io “EL-POWER".

EC-VSS-01

m ; Detectabie line for DTC
— : Non-detectable line for DTC

®: With tachometer

@: Without tachometer

=| |2
SIS

E}m—m@m—m@m—o
}%—%%%—%@%

l_._|
o o
PU/R
PL/R
r'jr—lzs @ @
VSP ECM ( ECCS VEHICLE
CONTROL , SPEED
MODULE) SENSOR
5 B B
. A A
M4 M43
Refer to last page (Foldout page).
— (GRREED]
5[6]7[8](va3
9 [oft1]1213]14] 5] 16T7[18[19]20] w
P T TTTTTr T TTTTTrTTTmmr T !
' o) . (e |
1| [2efesler] S Jeeles]a a2lailao] - [eofsefar 1
1 [[elol] Pzl [T B> [aelasfoal ® [melielor] | |
! woow B
_____________________________________ i
A
R P TR [ PT TR 55 27 (VT2 S P 1 ERN G5 B 1 [ G
FT 2 2 [T R R S S \gls[7]e/ Gy [z) GY

EC-319

AEC418A

MA

EM

LG

FE

BR
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

m DISCONNECT T DS DIAGNOSTIC PROCEDURE
H.s. 1.8.
W () INSPECTION START
ECM __ |Q|CONNECTOR |_ 21°[ Iz3

|

[Q]

SEFG34T)|

¥
CHECK INPUT SIGNAL CIRCUIT. NG_‘ Check the following.
1. Turn ignition switch “OFF". "] ® Harness connectors
2. Disconnect ECM hamess connector @3d, E29
and combination meter harness con- ® Harness for open or
nector. short between ECM and
3. Check harnass continuity. combination meter
Torminas ® Harness for open or
Model short between combina-
ECM Meter tion meter and TCM
With tachometer @ If NG, repair open circuit or
without tachormator @ short t<_3 ground or short to
- power in harness or con-
Continuity should exist. nectors.
If OK, check harness for short to
ground and short to power.
oK
h 4
NG

properly.

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

OK

¥

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

h 4

INSPECTION END

EC-320

Check the following.
® Harness connectors

@, EoD

® Harness connectors
&D,

® Hamess 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.




TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

@l
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed N

- WA
Mass air flow sensor Amount of intake air

, El

Engine cootant temperature sensor Engine coolant temperature -
Start signal Le

Ignition switch

Y

Throttle position sensor Throttle position

A 4

Park/neutral position (PNP) switch Park/neutral position

Air conditicner operation

Air conditioner switch

Y

ECM

h 4

IACV-AAC valve
©L

Power steering oil pressure switch Power steering load signal

Y

Battery Battery voitage MT

¥

Vehicle speed

Vehicle speed sensor >
M AT
Cooling fan Cooling fan operation
: : FA
Rear window defogger switch Rear window defogger operation -
Lighting switch Headlamp operation
i Blower fan operation
Blower fan switch , BA

This system automatically controls engine idle speed to a specified level. idle speed is controlied through
fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The IACV- ST
AAC valve opens and closes 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 IACV-AAC

valve so that engine speed coincides with the target value memorized in ECM. The target engine speed RS
is the lowest speed at which the engine can operate steadily. The optimum value stored in the ECM is
determined by taking into consideration various engine conditions, such as during warm up, deceleration,

and engine foad (air conditioner, power steering and cooling fan operation). BT

HA

COMPONENT DESCRIPTION

IACV-AAC valve el

The IACV-AAC valve is moved by open and close signals from

the ECM. When the open signal is sent to the valve, the amount

of air that will flow through the valve increases. The more air that [
flows through the valve, the higher the idle speed. When the
close signal is sent to the valve, the amount of air decreases.

SEF505T

EC-321 _ 483



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up idle 20 - 80%
® Air conditioner switch: OFF
IACV-AAC ® Shift lever: "N
® No-oad 2,000 rpm -

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

TER-
WIRE DATA
M'LNOAL COLOR ITEM CONDITION (OC voltage)
5-9V
[Engine is running.] (Warm-up condition)
idle speed
Tt
T 2ms - S
42 | PUW | IACV-AAC valve (Close) SEF197T
Approximately 13V
[Engine is running.| {(Warm-up condition)
Engine speed is 2,000 rpm.
SEF198T
Approximately 10V
(V) ool
[Engine Is running | (Warm-up condition) sl
Idle speed 0
ar
e
101 SB IACV-AAC valve : SEF197T
{Open) Approximately 0V
M—
_ . . A0F. 5 i
[Engine is running.] {Warm-up condition) 20,00
Engine speed is 2,000 rpm. 0
SEF198T
484
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TROUBLE DIAGNOSIS FOR DTC P0505
Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check It G
Trouble Code Malfunction is detected when ... ?c ems
No. {Possible Cause)
PO50S A) The IACV-AAC valve does not operate properly. ® Harness or connectors MA
0205 (The IACV-AAC valve circuit is open.)
® |ACV-AAC valve
OO DOORUVPOUOTOOOE RSO e raeesieee s ea e e s e nn s EM
B) The JACV-AAC valve does not operate property. ® Harness or connectors
(The IACV-AAC valve circuit is shorted.)
® |[ACV-AAC valve LG
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE EC
NOTE:

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

before conducting the next test. €L
¢ Perform “Procedure for malfunction A” first. If DTC
cannot be confirmed, perform “Procedure for malfunc-

tion B”. T
AT
FA
RA

BR

" " Procedure for malfunction A
MONITOR NO FAn"' 1) Tumn ignition switch “ON”.
COOLANTEMP/S  30°C 2) Select “DATA MONITOR” mode with CONSULT. §T
3) Start engine and run it at idle at least 2 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-326. AS
OR
@ 1) Start engine and run it at idle at least 2 seconds.
2) Select “MODE 7" with GST. BY
B RECORD ] 3) If 1st trip DTC is detected, go to “DIAGNOSTIC
SEF002P PROCEDURE”, EC-326.
OR - HA

oy 1) Start engine and run it at idle at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”. &L
3) Perform “Diagnostic Test Mode N (Self-diagnostic
results)” with ECM. DK
4) If 1st trip DTC is detected, go to “DIAGNQOSTIC
PROCEDURE", EC-326.

EC-323 485
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Idle Air Control Valve (IACV) — Auxiliary Air

CMPS=RPM(REF)
COOLAN TEMP/S
INT/A TEMP SE

85°C
18°C

Control (AAC) Valve (Cont’d)

 MONTOR ¢ NoFAIL [] Procedure for malfunction B

700rpm TESTING CONDITION:
Before performing the following procedure, confirm battery

voltage is more than 11V at idle.

perature.

[ RECORD

, onds.

SEF327U

486

speed.

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

PROCEDURE”, EC-3286.

1) Start engine and warm it up to normal operating tem-
2} Turn ignition switch “OFF” and wait at least 5 sec-
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

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) Select “MODE 7” with GST.

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

PROCEDURE”, EC-326.

OR

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

perature.

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

ondgs.

3) Start engine again and run it for at least 1 minute at

idle speed.

4) Turn ignition switch "OFF”, wait at least 5 seconds

and then turn “ON”,

5) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

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

PROCEDURE”, EC-326.

EC-324



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01 @&

IGNITION SWITCH
ON or START .
| A

FUSE  |Refer to “EL-POWER".
104 |BLOCK

% mmmm : Detectabis line jor DTC
: Detectablo |
|8K| = : Non-detectable line for DTC EM

BR

BR
BS

LG

FE

BIH
al o

IACV-AAC
VALVE
® || .
AT
Lo ]
sB PUM
A
RA
BR
SB PUW -
Y 2L Eom (ECCS
IsC-0 I8C-C | GANTROL
MODULE) -
A
BT
1]2]2]4 5[6]7]8] (a3 TK[2K[BRI=[aK[5K]eK]r<] M7 D) MA
] 0 [ R R B R i B B B P o 8 S S BR
EL
[ s
101}102]103] [t04| 105|108 t]ef3] [4] [20f2¢]22[23)  [ag[aa [55]
[5[61718]9] [0} 24[os1es]2728] (22143 7] D%
107[08f109] |110]111]112
O | eppmr o s, |
13]114[115] [116]117]118 [i6[17]74] 34as[6]37 w

AEC419A

EC-325 | 487
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TROUBLE DIAGNOSIS FOR DTC P0505

\— IACV-AAC valve
& IACV-FICD ===
solenoid valve

harhess connector

DISCOUNEC]

‘
@ of

R

AEC843

€ d€
[—=cv_elooniecton]| (T3[ 111)()

42 101

@

AEC844

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect IACV-AAC valve harmess
connector.

3. Turn ignition switch “ON".

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

NG

OK

B h 4

.| Check the following.
"| ® Harness connectors

® Harness for open or
short between IACV-
AAC valve harness con-
nector and fuse

If NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

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

NG

OK

Y

Repair harness or connec-
tors.

CHECK GOMPONENT

(IACV-AAC valve).

Refer to “COMPONENT INSPECTION”
on next page.

NG

OK
d

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

INSPECTION END

EC-326

.| Replace IACV-AAC valve.




TROUBLE DIAGNOSIS FOR DTC P0505

N GISCONNECT
1.5

o
D

e ——
e

, B

@&

SEF635T)

BactvetesTl [

IACV-AACN 40%
OPENING
zzzzzzzz=z MONITOR zzzzzzoooc
CMPS-RPM(REF) 687rpm
MAS AIR/FL SE 1.24V
COOLAN TEMP/S 79°C
[Qull _UP_|[ DWN ]iQd]

SEF630T)|

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

COMPONENT INSPECTION

IACV-AAC valve

Disconnect IACV-AAC valve harness connector.

= 1.
2. Check resistance between terminals @ and @, ® 3

@l

and (@).
Resistance:
Condition Resistance (1) El
Cold 138 - 238
Hot 175 - 280 LG
Note: “Cold” and “Hot” mean the temperature of
coils in IACV-AAC valve. H
“Cold”: -10°C (14°F) - 50°C (122°F)
“Hot”: 50°C {122°F) - 100°C (212°F)
3. Reconnect IACV-AAC valve harness connector. FE
4. Start engine and warm it up sufficiently.
5. Perform “IACV-AAC/V OPENING” in “ACTIVE
TEST” mode with CONSULT. GL
6. Check “MAS AIR/FL SE” value during changing the
valve opening from 20% to 80%.
“MAS AIR/FL SE” value should be increased more [MT
than 0.15V.
7. If NG, replace IACV-AAC valve. .
Note: Do not use “FUNCTION TEST” mode with AT
CONSULT.
1. Disconnect IACV-AAC valve harness connector. FA
2. Check resistance between terminals @) and 3@, ®
and @, A
Resistance: '
Condition Resistance ({))
Cold 138 - 238 Bl
Hot 175 - 280
Note: “Cold” and “Hot” mean the temperature of ST
colls in IACV-AAC valve.
“Cold”: -10°C (14°F) - 50°C (122°F) RS
“Hot™: 50°C (122°F) - 100°C (212°F)
3. If NG, replace IACV-AAC valve.
BT
HA
EL
)4
489
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TROUBLE DIAGNOSIS FOR DTC P0510

Throttla position switch Closed Throttle Position Switch
puilt into throttle
position senseor Throttle position COMPONENT DESCRIPT'ON
(@) switch connector A closed throttle position switch and wide open throttle position
=7 switch are built into the throttle position sensor unit. The wide
= open throttle position switch is used only for A/T control.
Throtte oosition When the throttle valve is in the closed position, the closed
| sansor e throttle position switch sends a voltage signal to the ECM. The
o | ECM only uses this signal to open or close the EVAP canister
purge control valve when the throttle position sensor is malfunc-
seFsosy|  Hioning.

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

TER- DATA

WIRE
M’LI\C])AL COLOR ITEM CONDITION (DC voltage)

[Ignition switch “"ON”[ (Warm-up condition) BATTERY VOLTAGE
(11 - 14V)

Throttle position switch Accelerator pedal fully released

(Closed position) |Ignition Switch “ON”I

27 LG

Approximately OV
Accelerator pedal depressed

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble . Check ltems
Malf i hen .... .
Code No. alfunction s detected whe (Possible Cause)
P0O510 ® Battery voltage from the closed throttle position ® Harness or connectors
0203 switch is sent to ECM with the throttle valve {The closed throttle position switch circuit is

opened. shorted.)
@ Closed throttle position switch

¢ Throttle position sensor

490 EC-328



TROUBLE DIAGNOSIS FOR DTC P0510

A€ @ ..

Jr—

[ Ecm lo[connecTcr]|

27
D A

SEF366U

% NoFaL ]

84°C
45km/h
2.6V

¥¢ MONITOR

COOLAN TEMP/S
VHCL SPEED SE
THRTL POS SEN

l RECORD |

SEF328U

.

[__Ec™  [o|comnecTor]| c //6\\ .

27
_j_l
D O

SEFB61R|

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION: .
Always drive vehicle at a safe speed.

NOTE:
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.
1) Start engine and warm it up to normal operating tem-
perature. _
Check voltage between ECM terminal @ and engine
ground under the following conditions.
At idle: Battery voitage
At 2,000 rpm: 0 - 1V
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-331.
If OK, go to following step.
Select "DATA MONITOR” mode with CONSULT.
Drive the vehicle for at least 5 consecutive seconds
under the following condition.
THRTL POS SEN: More than 2.5V
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position
Driving location: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-331.
OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
throttle position switch circuit. During this check, a 1st trip DTC
might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Check the voltage between ECM terminal @ and
engine ground under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately 0V
3) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-331.

2)

3)

5)

EC-329

Gl

MA
EM
LG

FE

GL

M

BR

ST

RS

BT

HA

EL
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492

Closed Throttle Position Switch (Cont’d)

BATTERY

=
4

B

-

./6 SWITeH.
OFF ST
e 'ﬁw €D
L ]
B/R
e €
[ET]
B/R
M.

©
i)

EC-TP/SW-01

. - Detectable line for DTC
e Non-gfetectable line for DTC

Refer to “EL-POWER".

—
) = 2R = To EC-MAIN

B/A
|| 5 ||
THROTTLE
POSITION
1 SWITCH
wipE | (CLOSED THROTTLE POSITION
OFF OPEN | SWITCH AND WIDE OPEN
® THROTTLE POSITION SWITCH)
o
CLOSED  OFF

ECM (ECCS
IDLE CONTROL
MODULE)

[y

(53]

M34

o

Refer to last page (Foldout page).

,E1cd

B]38
43
49150

2

3]
S

B

AEC420A

EC-330
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\ ™~
Throttle position
switch harness
SEFS07T
DISCONNECT
()
S
SEF405Q
E m DISCOKNECT & - DISCAOMNECT
HS. T.S.
[ ecm |oconnecTor]| (als6
27
@& ' <
J
SEF662R

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

(Throttle position sensor).
Refer to “COMPONENT INSPECTION”,
EC-154.

J,OK

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

v

INSPECTION END

EC-331

v
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”, "1 ® Hamess connectors
2. Disconnect throttle position switch har- , @19, @3d,
ness connector.
3. Turn ignition switch “ON". ® 30A fuse
4, Check voltage between terminal @ ® Hamess for open or
and engine ground with CONSULT or short between throttle
tester. position switch and fuse
Voltage: Battery voltage If NG, repair harness or
OK connectors.
B ¥
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Turn ignition switch “OFF™, 7| tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal @ and terminal @
Continuity should exist.
If OK, check harness for short to
ground and short to power.
J, OK
ADJUST THROTTLE POSITION SWITCH
IDLE POSITION.
Perform BASIC INSPECTION, EC-82.
¢ OK
CHECK COMPONENT NG_ Replace throttle position
{Closed throttle position switch). "] switch.
Refer to “COMPONENT INSPECTICN"
on next page.
+OK
CHECK COMPONENT NG | Replace throttie position

Sensor,

MA

EM

LG

FE

6L

T

AT

FA

A

EL

493
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TROUBLE DIAGNOSIS FOR DTC P0510

Y MONITOR

CMPS«RPM(REF)
COBGLAN TEMP/S
CLSD THL/P SW

85°C
ON

¥ NOFAL []
Orpm

RECORD

SEF766W

CjHD Throttle position “switch

harness connector

SEF508T,

Closed Throttle Position Switch (Cont’d)
COMPONENT INSPECTION '

Closed throttle position switch

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

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

3. Select “DATA MONITOR” mode with CONSULT.

4. Check indication of “CLSD THL/P SW”.
Measurement must be made with closed throttle position
switch installed in vehicle.

CLSD THL/P SW
ON
OFF

Throttle valve conditions

Completely closed

Partially open or completely open

If NG, adjust closed throtile position switch. Refer to “Basic
Inspection”, EC-82.
5. If it is impossible to adjust closed throttle position
switch in “Basic Inspection”, replace closed throttle
position switch.

OR

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

2. Turn ignition switch “OFF”.

3. Disconnect closed throttle position switch harness

connector.

4. Check continuity between terminals (® and ®.
Resistance measurement must be made with closed
throttle position switch installed in vehicle.

Throttle valve conditions Continuity
Completely closed Yes
Partially open or completely open No

If NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-82.
5. If it is impossible to adjust closed throttle position
switch in “Basic Inspection”, replace closed throttle
position switch.

EC-332
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Y MONITOR  vr NOFalL [

CMPS*RPM(REF)
COOLAN TEMP/S
THRTL POS SEN

Orpm
85°C
0.52v

| RECORD

SEF765W

CONNECT

()

H.S.

il EcM  |o/connecToR]|
23

@& Lﬂ

SEF767W

"X Throttie position
- p—
sensor harness =

&= connector 47
% “ WIS
SEF109S

Closed Throttle Position Switch (Cont’d)
Throttle position sensor

1.

Start engine and warm it up to normal operating tem-

perature. - Gl

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

3. Select “DATA MONITOR” mode with CONSULT.

4. Check voltage of “THRTL POS SEN”". _ LA,
Voltage measurement must be made with throttle
position sensor installed in vehicle. -

Throttie valve conditions THRTL POS SEN

Completely closed (a) 0.15-0.85 LG
Partially cpen Between (a) and (b)
Completely open (b) 35-47
EC
Iif NG, adjust closed throttle position switch. Refer to “Basic
Inspection”, EC-82. _

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

OR 6L
@ 1. Start engine and warm it up t¢ normal operating tem-
perature.

2. Stop engine and turn ignition switch “ON”. T

3. Check voltage between ECM terminal &3 (Throttle
position sensor sighal) and ground.

Voltage measurement must be made with throttle AT
position sensor installed in vehicle.

Throttle valve conditions Voltage (V) (P&,

Completely closed 0.15 - 0.85
Partially open Between (a) and (b) BA
Completely open 35-47
If NG, adjust closed throttle position switch. Refer to “Basic pgR
Inspection”, EC-82.

4. If it is impossible to adjust closed throttle position
switch in “Basic Inspection”, replace throttle position &7
SEensor.

RS
BT
[HA
=
DX
495
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)

COMPONENT DESCRIPTION

The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for

SEC220B

ON BOARD DIAGNOSIS LOGIC

power supply. The unit controls the engine.

Diagnostic Trouble

Code No. Malfunction is detected when ...

Check ltem
(Possible Cause)

PO605 ® ECM calculation function is malfunctioning. ® ECM

0301

W MCNITOR 3¢ NO

CMPS*RPM(REF) 700rpm

FAIL D

RECORD

SEF180P

496

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.
5) If 1st trip DTC is detected, go to “DIAGNQSTIC
PROCEDURE”, EC-335.
OR
@ 1) Turn ignition switch “ON".
2) Start engine.
3) Run engine for at least 30 seconds at idle speed.
4) Select “Mode 77 with GST.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-335.
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 tum “ON”.
4) Perform “Diagnostic Test Mode [I” (Self-diagnostic
results) with ECM. -
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-335.

EC-334



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START @l

v

1) Turn ignition switch “ON".
2) Select “SELF DIAG RESULTS” A
mode with CONSULT.
3) Touch “ERASE".
OR
@ 1) Turn ignition switch “ON".
2) Select MODE 4 with GST.
3) Touch “ERASE”. LG
OR
1) Turn ignition switch “ON".
2) Erase the Diagnostic Test Mode
[l (Self-diagnostic results)
memory. Refer to EC-52.
FE

EM

A 4
PERFORM DIAGNOSTIC TROUBLE BL
CODE CONFIRMATION PROCEDURE.

See previous page.
7 MT

Is the 1st trip DTC POB05 (0301) dis- Yes | Replace ECM.
played again? AT

¢No

INSPECTION END EA

¥

ST

RS

EL

DX

497
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARQO) Switch Solenoid

Valve

SYSTEM DESCRIPTION

Camshait position sensor

Engine speed

¥

Ignition switch

Start signaf

Y

Throttle position sensor

Throttle position

) 4

MAP/BARC
» switch solenoid
valve

ECM

Vehicle speed sensor

Vehicle speed

Y

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-

metric pressure or intake manifold pressure is
applied to the absolute pressure sensor.

ON

® For 5 seconds after turning ignition switch
“ON” (Engine is not running)
OR

® For 5 seconds after starting engine
OR
® More than 5 minutes after the solenoid valve
shuts OFF.

and
@® Throtlie valve is shut or almost fully shut for
more than 5 seconds
and
@ Vehicle speed is less than 100 km/h (62
MPH).

Absolute pressure sensor

From air duct 1’

Intake
manifold
vacuum
sighal

SEF417Q)

COMPONENT DESCRIPTION

The MAP/BAROQO 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 solenocid valve turns
“OFF”. Then, the sensor monitors intake manifold pressure.

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

MONITOR ITEM

MAF/BARC SW/V

CONDITION SPECIFICATION
® Engine: For 5 seconds after starting engine BARO
® Ignition switch: More than 5 seconds after tuming ignition switch “ON” MAP

® Engine: More than 5 seconds after starting engine

498

EC-336



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (Cont’d)

ECM TERMINALS AND REFERENCE VALUE al
Specification data are reference values and are measured between each terminal and engine ground.
TER- A
WIRE DATA
Mri!né)x}L COLOR ITEM CONDITION (DC vokage)
[1gnition switch “ON”| . EM
For & seconds after turning ignition switch
"ON” Approximately OV e

|Engine is running_!

MAP/BARO switch sole- L For 5 seconds after starting engine

69 GY/R

noid valve fignition switch "ON”|
More than 5 seconds after ignition switch BATTERY VOLTAGE
ON (11 - 14V) .

[Engine is running. ]

[__ More than 5 seconds after starting engine

CL
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble N Check items MT
Code No. Malfunction is detected when ... (Possible Cause)
P1105 A) MAP/BARQ switch solenoid valve receives the ® Harness or connectors
1302 voltage supplied though ECM does not supply (MAP/BARO switch solenoid valve circuit is open AT
the voltage to the valve. or shorted.)
® MAP/BAROC switch solenoid valve
B) There is littie difference between MAP/BARO ® Harness or connectors FA
switch solenoid valve input voltage at ambient (MAP/BAROQ switch solenoid valve circuit is open
barometric pressure and voltage at intake mani- or shorted.) }
fold pressure. ® Hoses [RA
{Hoses are clogged, vent, kinked, disconnected or
impreper connection.)
® Absolute pressure sensor BR
® MAP/BARO switch solencid valve
8T
RS
BT
HA
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONTOR % NoFAIL [] PROCEDURE :
CMPSRPM(REF) 700rpm Perform “Procedure for malfunction A” first. If the 1st trip -
COOLAN TEMP/S 85°C DTC cannot be confirmed, perform “Procedure for malfunc-
tion B”. '
DX
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-
L RECORD ducting the next test
SEF230U *
499

EC-337



TROUBLE DIAGNOSIS FOR DTC P1105

% MONITOR v NOFaL ]

CMPS«RPM(REF) 812rpm
COOLAN TEMP/S 85°C
TANK F/'TMP SE 20°C

| RECORD

SEF195V

500

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 with ignition switch “ON".

1) Turn ignition switch “ON" and select “DATA MONI-
TOR” mode with CONSULT.
2) Wait at least 10 seconds.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-341.
OR
) 1) Turn ignition switch “ON” and wait at least 10 sec-
onds.
2) Select "MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-341.
OR
@= 1) Turn ignition switch “ON” and wait at least 10 sec-
onds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-341.

Procedure for maifunction B

TESTING CONDITION:
Always perform test at a temperature of 5°C (41°F) or

higher.
1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
4) Make sure that “TANK/F/TEMP SE” is more than 0°C
{32°F).
5) Start engine and let it idle for at least 10 seconds.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-341.
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".

EC-338
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Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)

4) Check that voltage between ECM terminal & and @l
ground is less than 4.2V.
5} Start engine and let it idle for at least 10 seconds.
6) Select “MODE 7" with GST. MA
7) If 1st trip DTC is detected, go to “DIAGNQSTIC
PROCEDURE", EC-341.
OR M
1)} Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec- LG

onds.

3) Tum ignition switch “ON".

4) Check that voltage between ECM terminal &) and
engine ground is less than 4.2V.

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

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

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

8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-341. T

AT

FA

BiR

ST

RS

Ef)

HA

EL

EC-339 >0



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)
- EC-SW/V-01

IGNITION SWITCH
ON or START
1 FUSE s : Detectable line for DTG
10A {BLOCK|Refer to "EL-POWER". m—: Non-detectable line for DTC
o)
5 i

1
B3|
BI
BR
Gl
BIR
BR

ED
21 marsaro
SWITCH
SOLENOID
VALVE
||__|[
GYR
=7
ECM (ECCS
S0L CONTROL
MODULE}

fe[3]<] & [5[e]7]8]| a9 KKK ek KKK (viz7)
] {50 2 2 6 L S K E T (020 R KD S T (T2 BR

L

101102 103| H104]105{106
1074108]108| J110]111]112
113)114|115] pis|117[118

Eolalz223] 3] [40]4z] [s5]54]55] [s6]
P i 2 v D S EE E E A (R3]
29[30]3132[33] * [45]50] , l47l4elez]es]esles] HS.
43535057 BEREERER w

AEC422A

502 EC-340



TROUBLE

DIAGNOSIS FOR DTC P1105

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- A,
cated after “Procedure for malfunction B”, perform “Proce-
/ dure B on next page.
d Procedure A Ed]
/y /’ﬁ / SEFA7IT INSPECTION START
_ LG
E DISCONNEGT ™y
. & & @ ' NG
== CHECK POWER SUPPLY. o Check the following.
1. Turn ignition switch *OFF”. | ® Hamess connectors
2. Disconnect MAP/BARQ switch solenoid ,
valve harness conheclor. ® 10A fuse EE
3. Turn ignition switch “"ON", ® Hamness for open or
4, Check voltage between terminal @ short between MAP/
and engine ground with CONSULT or BARQ switch solenoid
kD tester. vaive and fuse CL
= Voltage: Battery voltage i NG, repair harness or
SEF519T oK connectors.
M
E DISCONNEGT @ HSCONNECT B b 4
Hs. E@ Eﬁ} CHECK OUTPUT SIGNAL CIRCUIT. NG| Repair hamess or connec-
= 1. Tumn ignition switch “OFF”. fors. AT
[ _ECM _10[coNnecTOR]| Cﬁ@ 2. Disconnect ECM harness connector.
69 3. Check harness continuity between ECM
terminal and terminal with A
CONSULT or tester. FA
Continuity should exist.
If OK, check harness for shoit to
Q] ground and short to power.
CK
SEF520T] ¥
GHECK GOMPONENT NG.; Replace MAP/BARC BR
(MAP/BARQ switch solenoid valve). switch solenoid vaive.
Refer to “COMPONENT INSPECTION",
EC-344. ST
OK
v
Perform “TROUBLE DIAGNOSIS FOR RIS
INTERMITTENT INCIDENT”, EC-106.
v BT
INSPECTION END
(M
EL
DX
503

EC-341



TROUBLE DIAGNOSIS FOR DTC P1105

T4

SEF471T|
Absolute
From
I N
,T g gauge
Three-way —1_|
connecior
IEN,
F
@@ Intake
y manifold
A vacuum
W SEF676T
BacTiveTesTH
MaP/BARO swv  MAP
zzzmzmmmms MONITOR =========:
CMPS«RPM{REF) 700rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V

[ BARC |ENITYN

SEF500R
mAcTvETESTH [
MAP/BARO sw/v  Baro
—z==zz===z MONITOR =====zzzz:
CMPS*RPM({REF) 700rpm
MAP/BARQ SW/V BARO
ABSOL PRES/SE 4.3V
BARO MAP
SEF498R

—_—
R Improper connection

SEF108L

504

Manifold Absolute Pressure (MAP)/
Barometric Pressure {BARO) Switch Solenoid

Valve (Cont’d)
Procedure B

INSPECTION START

(Go to next page.)

EC-342

y
CHECK VACUUM SOURCE AND CIR- OK__ CHECK COMPONENT
CUIT TO MAP/BARO SWITCH SOLE- | (Absoiute pressure sen-
NOID VALVE. sor).
1. Start engine and warm it up te normal 1. Check for disconnection
operating temperature. of vacuum hose con-
2. Turn ignition switch “OFF”. nected to the sensor.
3. Connect MAP/BARO switch solenoid 2. Check sensor harness
valve and absolute pressure sensor connector for water.
with a rubber tube that has vacuum Water should not exist.
gauge. Refer to “COMPONENT
4. Turn ignition switch “ON”. INSPECTION" of
5. Selsct “MAP/BARO SW/V” in “TROUBLE DIAGNOSIS
“ACTIVE TEST" mode with FOR DTC P0O105”,
CONSULT. EC-129.
6. Start engine and let it idle.
7. Touch “MAP” and “BARO” alter- OK NG
nately and check for vacuum.
A4
MAP/BARO SW/V Vacuum Repair or
Vacuum should not replace
BARQ exist absolute
MAP Vacuum should exist pressure
Sensor or
OR cannastor
4. Turn ignition switch “ON". )
@ 5. Start engine and check for
vacuum.
For 5 seconds after starting h 4
engine: Go to “TROUBLE DIAG-
Vacuum should not exist. NOSIS FOR INTERMIT-
More than 5 seconds after start- TENT INCIDENT",
ing engine: EC-106.
Vacuum should exist.
NG
B ) 4
CHECK HOSE. NG Clean, repair or reconnect
1. Turn ignition switch “OFF”. "] the hose.
2. Check hose for clogging, cracks, dis- If NG, check vacuum port
connection or improper connection. for clogging.
OK oK

h A

CHECK INTAKE SYSTEM.
Check the intake system
far air leaks.




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)

E DISCONNECT (!
A& C
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Disconnect MAP/BARO switch solenoid ,
o valve harness connector. ® 10A fuse
= 3. Turn ignition switch “ON". ® Hamess for open or
sers1a7| | 4 Check voltage between terminal @ short between MAP/
and engine ground with CONSULT or BARO switch solenoid
P ECORNECT tester. valve and fuse
- @ . Voltage: Battery voltage If NG, repair harness or
connectors.
OK
EoM_ Jo| CONNECTOR]| T2 D] i
89
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “QFF”, " tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
[Q] terminal €9 and terminal (1) with
CONSULT or tester.
Continuity should exist.
SEF520T If OK, check harness for short to
ground and short to power.
OK
¥
NG

CHECK COMPONENT

(MAP/BARO switch solenoid valve).
Refer to “"COMPONENT INSPECTION”
on next page.

Replace MAP/BARO

OK
L 4

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

b 4

INSPECTION END

EC-343

| switch solencid valve.

WA

EM

LG

MT

AT

FA

1IN

gl

505



TROUBLE DIAGNOSIS FOR DTC P1105

MacrveTesTl [

MAP/BARO sw/v  MAP
==zzzoz==- MONITOR ==z=zz===:
CMPS*RPM(REF) 700rpm
MAP/BARO SW/V MAP
ABSQOL PRES/SE 1.3v

[_BARC _|INIT:EE

SEFS00R

BacTvETesTR [

MAP/BARO sw/V  Baro
=z===z===== MONITOR =====z==—-
CMPS*RPM(REF) 700rpm
MAP/BARO SWHNV BARO
ABSOL PRES/SE 4.3V

SEF498R

BATTERY

SEF313Q

506

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARQ) Switch Solenoid

Valve (Cont’d)
COMPONENT INSPECTION

MAP/BARQO switch solenoid valve

1.

perature.

Start engine and warm it up to normal operating tem-

2. Perform "MAP/BARO SW/V” in “ACTIVE TEST”

mode with CONSULT.
3. Check the following.

e Condition: At idle under no-load

o CONSULT display

MAP/BARO ABSOL PRES/SE (Voltage)

BARO More than 2.6V

MAP Less than the voltage at BARO

e Time for voltage to change
MAP/BARC SW/V Required time to switch
BARO to MAP
Less than 1 second

MAP to BARO

4. If NG, check solenoid

OR

valve as shown beiow.

1. Remove MAF/BARO switch solenoid valve.

2. Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

3. If NG or operation takes more than 1 second, replace

solenoid valve.

EC-344



TROUBLE DIAGNOSIS FOR DTC P1110

Intake Valve Timing Control
SYSTEM DESCRIPTION al

Camshaft position sensor Engine speed -
intake WA
Engine coofant temperature sensor Engine coolant temperature valve tim-
» ECM | ing control Ell
solenoid
valve
Throttle position sensor Throttle position N LG
The valve timing control system is utilized to con- When ECM sends ON signal to intake valve tim-
trol intake valve opening and closing timing. ing control solenoid valve, oil pressure is transmit-
Engine coolant temperature signals, engine ted to camshaft sprocket. Then, intake side cam-
speed and threttle position are used to determine shaft is advanced.
intake valve timing. el
The intake camshaft sprocket position is regu-
lated by oil pressure controlled by the intake valve
timing control. : BT
Intake valve timing
comrol solenoid valve AT
EECCh(AJS ~— Engine speed signal (From camshaft position sensor) [EA,
-:(:onlrol -+— Engine coolant temperature (From engine coolant temperature sensor)
madule) -«— Throttfe valve idle posilion (From throttle position sensor)
BR
8T
RS
....... BY
Oil pressure \Camshaft (Intake side) IHA
Return spring
EL
Camshaft sprocket
SEF521T
ICX
507

EC-345
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TROUBLE DIAGNOSIS FOR DTC P1110

Intake Valve Timing Control (Cont’d)

OPERATION
Intake valve timing .
. . - intake valve opening ) -
Engine operating condition control N Valve overlap Engine valve timing
. and closing time
solenoid valve
® Engine coolant temperature is
70°C (158°F) ar more.
® Engine speed is between
1,150 rpm and 5,400 rpm. ON Advance Increased @
® Engine speed is 6.600 rpm or
more.
Those other than above OFF Normal Normal 0

(D) Intake valve timing control solenoid valve is OFF. (D) Intake valve timing control solencid valve is ON.

1 LIE]

U s

Overlap (-12°)
Intake opens
DG P
Exhaust valve 68° \ Intake valve
open tims / open time
Intake closes
Exhaust opens
BDC

@

Intake vatva timing control : ON OFF
flect

i

Engine speed —»

SEF522T

EC-346




TROUBLE DIAGNOSIS FOR DTC P1110
| Iintake Valve Timing Control (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION al
Idle OFF
INT/V TIM SOL ® Engine: After warming up
2,000 rpm ON
RiA
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. -
TER-
WIRE DATA
Mi
NAL COLOR ITEM CONDITION (DC voltage)
NO. LG
[Engine is running.] (Warm-up condition) BATTERY VOLTAGE
14 | R Intake valve timing control L Idle speed (11-14V)
solenoid valve [Engine s funning.] (Warm-up condition)
Approximately OV
Engine speed is 2,000 rpm. FE
ON BOARD DIAGNOSIS LOGIC
Gl
Diagnostic Trouble N Check ltems G
Cade No. Matfunction is detected when .... (Possible Cause)
P1110 A) An improper voltage signal is entered to ECM ® Harness or conneclors
0805 through intake valve timing control solenoid valve. {The intake valve timing control solenoid valve cir- MT
cuit is open or shorted.)
® intake valve timing control solenoid valve
B) The basic injection pulse width does not change & Harness or connectors AT
when intake valve timing control solenoid valve is (The intake valve timing control solenoid valve cir-
activated to ON under the specified conditions. cuit is open.)
® |ntake valve timing control
® Engine oil )
(The oil is deteriorated.)
® Intake air system
® Intake valve timing control solenoid valve A

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE R

Perform “Procedure for malfunction A” first. If the 1st trip
DTC cannot be confirmed, perform “Procedure for malfunc-

tion B”. ST
Procedure for malfunction A
NOTE: RS

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.
1) Turn ignition switch “ON". HA
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
4} If 1st trip DTC is detected, go to “DIAGNOSTIC EL
PROCEDURE”, EC-351.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 sec- B
= onds.
2) Select "MODE 3” with GST.
3) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-351.

EC-347 >



TROUBLE DIAGNOSIS FOR DTC P1110

¥r MONITOR  v¢ NO FAIL |:|
CMPS«RPM{REF} 2837rpm
COOLAN TEMP/S 84°C
VHCL SPEED SE 92km/h
THRTL POS SEN 1.88V
B/FUEL SCHDL 4.8msec
INT/V TIM SCL OFF
RECORD

SEF862U

510

Intake Valve Timing Control (Cont’d)

OR

® 3

3)

Turn ignition switch “ON”, wait at least § seconds.
Perform “Diagnostic Test Mode 1I” (Self-diagnostic
results) with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-351.

Procedure for malfunction B

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

ducting the next test.

TESTING CONDITION:
Always perform test at a temperature of —10°C (14°F) or

higher.

®

2)
3)
4)

5)
6)

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

Turn ignition switch "OFF” and wait at least 5 sec-
onds.

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.

Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.

Restart engine and wait at least 3 minutes.

Maintain the following conditions until the “ON-OFF”
interval of “INT/V TIM SOL” in “DATA MONITOR”
with CONSULT has been repeated at least 10 times.

NOTE:

When the following conditions are met, diaghosis
can begin. As soon as diagnosis begins, the “INT/V
TIM SOL” on the CONSULT display repeats the ON-
OFF operation.

7)

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

VHCL SPEED SE: More than 70 km/h (43 MPH)

THRTL POS SEN: (X + 1.00) - (X + 1.76) V

B/FUEL SCHDL: 4.2 - 5.7 msec

Selector lever: Suitable position

Driving location: Driving uphill (increased engine -
load) will help maintain the driv-
ing conditions required for this
test.

X = Voltage value measured at step 4)

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

PROCEDURE", EC-351.

EC-348



TROUBLE DIAGNOSIS FOR DTC P1110

y N2
\} 0
T (é 4’:
7
N l%
Intake valve timing control

solencid valve SEF7890QA

Intake Valve Timing Control (Cont’d)

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the VTC.
During this check, a DTC might not be confirmed.
@ 1) Disconnect vacuum hose from fuel pressure regula-
tor and then connect the hose to vacuum gauge.
2) Disconnect VTC solenoid valve harness connector.
3) Start engine and warm it up to normal operating tem-
perature.
4) Keep engine speed at approximately 3,000 rpm and
make sure vacuum gauge indicator becomes stable.

5) Make sure that the vacuum pressure changes more
than 1.3 kPa (10 mmHg, 0.39 inHg) when supplying
the solenoid valve terminals with battery voltage.
Reference value

Battery voltage supplied:

Approx. —-73.3 kPa (-550 mmHg, —21.65 inHg)
No battery voltage supplied:

Approx. -72.0 kPa (-540 mmHg, -21.26 inHg)

Note: DTC 0805 may be stored in ECM during

“OVERALL FUNCTION CHECK”. Ignore it.
6) If NG, go to "DIAGNOSTIC PROCEDURE”, EC-351.

EC-349

&l

A

(Ef

HA
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TROUBLE DIAGNOSIS FOR DTC P1110
Intake Valve Timing Control (Cont’d)

IGNITION SwrTCH o Dteciable fne for DTG
— : Non-gdetectable line for DTC
FUSE
10A |BLOCK] Refer io “EL-POWER".
(JB)
L T2,
||8Ki! -
BA
BR
e
BR
BR
2 ||
INTAKE VALVE
TIMING CONTROL
SOLENOID VALVE
IC ||
YIH
YR
“114"
e ECM (ECCS
CONTROL
MODULE)
F24
REET & sl [Elw=d) [(KEKIK] AR [SKIBK[7K] (M77) T E2
El i B ERIEIREE E BN ajok]k[tk]ix bk psklies] BR B

101[102|103{ 4104]105{106
107[108{109¢ [110]1113112
113]114[115] [118[117]118

I
vl H.S.

AEC423A
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TROUBLE DIAGNOSIS FOR DTC P1110

Intake Valve Timing Control (Cont’d)

DIAGNOSTIC PROCEDURE

\%

fntake valve timing

control solencid valve
harness connector

@

SEF788QA

N
Intake valve timing
solencid valve

O

B ACTIVETEST R

and check for operating scund.
Operating sound should exist.

INSPECTION START @
Y LA
CHECK POWER SUPPLY. NG - Check the following.
1. Tum ignition switch “QFF”. "| ® Harness connectors
2, Tum ignition switch “ON". EM
3. Select “VALVE TIMING SOL" in ® 10A fuse .
“ACTIVE TEST” mode with CON- ® Harness for open or short
SULT. between ECM and fuse
4. Touch “ON” and “OFF" alternately (With CONSULT) LG

® Harness for open or short
between the intake vaive
timing control sclenoid valve

EC-351

OR
VALVE TIMING soL  OQFF 1. Stop engine. and fuse (Without CON-
szzzzz==== MONITOR zzz======= ' 2, Disconnect intake valve timing controf SULT)
CMPSsRPM(REF) 2600rpm solenoid valve harness connector. If NG, repair harness or con-
MAS AIR/FL SE 141V 3. Turn ignition switch “ON”. nectors. EE
COOLAN TEMF/S 89°C 4. Check voltage between terminal @
B/FUEL SCHDL 0.Smsec and ground.
VoHage: Battery voltage
i m CL
[oN ][on/orr] IRl oK —
SEF523T]| ¥
® AT
DISCONNECT Malfunction A Malfunction B
# € =
2 I
NG . AT
@ m CHECK OUTPUT SIGNAL CIRCUIT. .| Repair harmess or connectors.
1. Tum igniticn switch “OFF”. g
2. Disconnect ECM harness connector.
3. Check hamess continuity between ECM ter- [EA
@ O minal and solenoid valve terminal C‘D
Continuity should exist.
4. Check harness for short te ground and short -
10 power. R,
AECBST OK
B8R
'E DHSCOMNECT & DISCOMNEGT ?
AEe A€ , "
CHECK ENGINE Ol PRESSURE. | Check oil passage and oil &T
Ir EGM _ oJGONNEGTOR] [ED Refer to LG section (“Oil Pressure Check”, "| pump for oil leak. If NG, repair
14 "ENGINE LUBRICATION SYSTEM"). or replace ol passage or oil
pump.
OK @S
b4
CHECK INTAKE AIR SYSTEM. NG | Repair intake air system.
((\ ) Check intake air system for |eaks. " BT
D@ s LOK
AECB88
HA
(Go to next page.)
EL
o3¢
513



514

TROUBLE DIAGNOSIS FOR DTC P1110

Intake Valve Timing Control (Cont’d)

CHECK COMPONENT NG_‘ Replace intake valve tim-
(Intake valve timing control sclenoid | ing control solencid valve.
valve).
Refer to “COMPONENT INSPECTION"
below.

OK

¥

Replace intake valve timing control (intake
camshaft sprocket).

Y

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

A
INSPECTION END

Intake valve timing COMPONENT INSPECTION

control sol id val _— -
oS Y 1 Intake valve timing control solenoid valve

1. Check oil passage visually for any metal debris.

2. Supply intake valve timing control solenoid valve terminals
with battery voltage.

AN | 3. Make sure that inside plunger protrudes.

If NG, replace intake valve timing control solenoid valve.

Plunger

SEF524T)

EC-352




TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control

ON BOARD DIAGNOSIS LOGIC
% The closed loop control has the one trip detection logic.

Diagnostic Check ltems
Trouble Malfunction is detected when ... Possible C
Code No. {Possible Cause)
P1148 @ The closed loop control function does not operate ® The front heated oxygen sensor circuit is open or
0307 even when vehicle is driving in the specified condition. shorted.
® Front heated oxygen sensor
® Front heated oxygen sensor heater
- DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR  # NOFAL L[] PROCEDURE
CMPS+RPM(REF) 2000rpm CAUTION:
IR SEICOR  orv Always drive vehicle at a safe speed.
B/FUEL SCHDL 2.7ms 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.
. RECORD tersaeul  TESTING CONDITION: |
® 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 1).

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 O2 SENSOR” voitage should go below 0.23V at

least once.

lf the check result is NG, perform “DIAGNOSIS
PROCEDURE", EC-186.

If the chack resuit is OK, perform the following step.
Let engine idle at least 4 minutes.

Maintain the following condition at least 50 consecu-
tive seconds.

EC-353

A
EM
LG

FE

V)
AT

FA

ST
RS
BT

HA
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TROUBLE DIAGNOSIS FOR DTC P1148

516
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AEC822A

Closed Loop Control (Cont’d)
B/FUEL SCHDL.: 1.5 msec or more
CMPS-RPM (REF): 1,800 - 3,200 rpm
Selector lever: Sultable position
VHCL SPEED SE: More than 70 km/h (43 MPH)
During this test, P0130 may he displayed on CON-
SULT screen.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-359.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
loop control. During this check, a DTC might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature,
2) Set voltmeter probes between ECM terminal @e (sen-
sor signal) and engine ground.
3} Check the following with engine speed held at 2,000
rpm constant under no load.
s The voltage should go above 0.70V at least once.
OR
® The voltage should go below 0.21V at least once.
4) If NG, go to "DIAGNOSTIC PROCEDURE", EC-359.

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR DTC P0133, EC-186.

EC-354



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal
COMPONENT DESCRIPTION &l

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 MA
switches on and off the ignition coi! primary circuit. As the pri-
mary circuit is turned on and off, the proper high voltage is
induced in the coil secondary circuit. EM
The distributor is not repairable and must be replaced as an

AECes2 assembly except distributor cap and rotor head. Le
Rotor screw Rotor head NOTE:
Light _ Sealed The rotor screw which secures the distributor rotor head to
emitting cover the distributor shaft must be tightened properly.
diods = : [@: 3.3 - 3.9 N'm (0.34 - 0.40 kg-m, 29.5 - 34.7 in-Ib)
FE
Photo diode £ = [gnition coil CL
ce 2] with power
transistor SEF928Y
CONSULT REFERENCE VALUE IN DATA MONITOR MODE HT
MONITOR ITEM CONDITION SPECIFICATION AT
® Engine: After warming up Idle o - 10° BTDC
IGN TIMING ® Air_ conditioner switch: GFF
® Shift lever: “N”
® No-load 2,000 rpm Morg than 25° BETDC [EA
ECM TERMINALS AND REFERENCE VALUE A
Specification data are reference values and are measured between each terminal and engine ground.
TER-
WIRE DATA
Mhllr\cl)AL COLOR ITEM CONDITION (DC voltage) BR
0.2 - 0.6V ST
V)
[Engine is running.| (Warm-up condition) Bs
Idle speed
BT
1 w/B Ignition signal
HA
Engine is running.[ a
Engine speed is 2,000 rpm. R
. n_'ns L i
SEF187T
517
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 13V
[Engine is running.| (Warm-up condition)
Idle speed
" " SEF188T
2 w Ignition check )

Approximately 13V

|Engine is running.

Engine speed is 2,000 rpm.

T BEF189T

ON BOARD DIAGNOSIS LOGIC

Diagnostic
o Check ltems
C'!;ggt;:l% _ Malfunction is detected when ... (Possible Cause)
P1320 ® The ignition signal in the primary cireuit Is not sent to | ® Harness or connectors
0201 ECM during engine cranking or running. {The ignition primary circuit is open or shorted.)

® Power transistor unit.

® Resistar

® Camshaft position sensor

® Camshaft position sensor circuit

518

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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

e [If DTC P1320 (0201) is displayed with DTC P0340 (0101),
perform TROUBLE DIAGNOSIS FOR DTC P0340 first.
Refer to EC-261.

=N
2
3)
4)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at ieast 4 seconds. (If engine
does not run, tum ignition switch to “START” at least
5 seconds.)

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-359.

OR
Turn ignition switch “ON”.
Start engine and wait at least 4 seconds. (If engine
does not run, turn ignition switch to “START” at least
5 seconds.)
Select MODE 3 with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-359.

EC-356



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
OR
1) Turn ignition switch “ON”.
2) Start engine and wait at least 4 seconds. (If engine @l
does not run, turn ignition switch to “START” at least
5 seconds.) _
3) Turn ignition switch “OFF” and wait at least 5 MA
seconds, and then turn "ON”. :
4) Perform “Diagnostic Test Mode II” (Self-diagnostic

resuits) with ECM. EM
5) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”", EC-359.

e
o
6L

1
AT

[FA

EC-357 519



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

il EC-IGN/SG-01
| |
304
T . .
§ referto EL-POWER" mmmm  Detectable line for DTC
G " TEUT LN = : Non-detectable line for DTC
IGNITION "
OFF ./‘ T {SWITCH B/R
ol | 3
La]) BW
BR - CONDENSER
|
L Y B B .
BAW
1 OWER DISTRIBUTOR
IGNITION TRANSISTOR ,
. cOiL

1
L L._ll-—I
|| wW/B
I"_Iril
1
RESISTOR G|Y G|Y
z Y g
: L &L JoINT
(L2 CONNECTOR-2
GYR GD)
- JOINT
s -'1I EEA [ A ] CONNECTOR-1
| 1 GY
<fe ' —ov{i —2lFs—@
w w/B I
SPARK 7 'ER L
PLUG IGNGK IGN fE%"E":S l |
= = = = CONTROL B g
= = = = MODULE) = =
G2 =
Refer 1o Iast page (Foldout page).
P e m——— s | Q1o . o
: »Tn >4l ]
il [==] E1 (o7 1181517 JOBEBEDGEY, CIed(Es)
«[5[6l7]8] w 5122 aY av |
101[102[103] [104f105] 106
107[108f100{ [110]111[112
113[11aft1s| [11e[117f18
AEC4244

520 EC-358



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

Yes

v

No

AECB32

CHECK POWER SUPPLY.

- Turn ignition switch “OFF”.

. Disconnect ignition coil harness con-
nector.

. Turn ignition switch “ON".

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

Bw N

NG

B v

OK

Check the following.
® Harness connectors

'
® Harness connectors

® Harness for open or
short between ignition
coil and ignition swilch
If NG, repair harness or
connectors.

@ |

AEC698

& DISGONNMECT
A€

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect power transistor hamess
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

,

Repair harness or connec-
tors.

!

AEC699

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal and power transistor termi-
nai (1),

Continuity should exist.
If OK, check hamess for short to

NG

Repair harness or connec-
tors.

(Ignition coil, power transistor).
Refer to “COMPONENT INSPECTION",

.

AECT00

EC-361.
¢OK

(Go to next page.)

EC-359

= B RISGONNECT ground and short to power.

AL

A€ AE o

[[__Ecm__[o[connecTor] Iz = D) Y NG —
CHECK COMPONENTS Replace malfunctioning

component(s).

EM

LG

GL

M

AT

A

RiA

[

BT

521



TROUBLE DIAGNOSIS FOR DTC P1320

LY
=\
— o v

‘_: y ’4’".3\ ’. Rsistor

.a@ ST

Ignition Signal (Cont’d)

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil hamess con-
nector.

3. Strip tape covering resistor and con-
denser.

4. Disconnect resistor harness connector.

. Disconnect ECM harness connector.

6. Check harness continuity between igni-
tion coil terminal and resistor termi-
nal @, resistor terminal @ and ECM
terminal (2).

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

4]

NG~

OK

Y

Repair harness or connec-
tors.

[_ecm o] connEctonl]
2

[Q]

D
DISCONNECT 1& DISCONNECT
(718 iz
SEF333U
D]

HE & A

DISCONNECT

SEF334U

CHECK COMPONENTS

(Resistor).
Refer to "COMPONENT INSPECTION”

on next page.

522

NG

L d

OK

v

Perform “TROUELE DIAGNOSIS FCR
INTERMITTENT INCIDENT”, EC-106.

h 4

INSPECTICN END

EC-360

Replace resistor.




TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

COMPONENT INSPECTION
Al Ignition coil

1. Disconnect ignition coil harness connector. &l
Y 2. Check resistance as shown in the figure.

. Terminal Resistance [at 25°C (77°F)] A
DISCONNECT @ @ - {Primary coil) Approximately 1 '
LS. GE :] - secondary terminal on distributor . ER

head (Secondary coil) Approximately 10 kil W

SEF204R

3. For checking secondary coil, remove distributor cap. L&
Q] 4. Check resistance between ignition coil harness connector .
E

termina! (?) and the secondary terminal on the distributor C

head.

If NG, replace distributor.
FE
L

Ignition coil
SEF206R]

i Power transistar POWEI’ transistor
{ i TS 1. Disconnect power transistor harmess connector.

escomerr megwear | 2 Check power transistor resistance between terminals @ AT

T

and ®.
p CIIT@D B1D) Terminals Resistance Result EA
@ and Excz;t o0 S;
(Q]
L If NG, replace distributor.
SEF207R
. B
Resistor
EY P 1. Disconnhect resistor harness connector.
Ts. E}J 2. Check resistance between terminals (1) and @. ST
Resistance: Approximately 2.2 k() [at 25°C (77°F)]
En If NG, replace resistor.
RS
[8]
L, BT
SEF208R
A
EL
IDX
523

EC-361



TROUBLE

DIAGNOSIS FOR DTC P1336

£ permanent magnet

SEF956N

Crankshaft position sensor {OBD)
harness connector

ECM TERMINALS AND REFEREN

Crankshaft Position Sensor (CKPS) (OBD)
(COG) :

COMPONENT DESCRIPTION :
The crankshaft position sensor (OBD) is located on the trans-
mission housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic fieid, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system.

It is used only for the on board diagnosis.

CE VALUE

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

TER-
WIRE DATA
MINA
o L COLOR ITEM CONDITION (DC vohage)
[Engine is runningj (Warm-up condition) :
50 B Sensors’ ground Approximately 0V
~ Idle speed
Approximately 0.03V
M
|Engine is running.| (Warm-up condition) : B
Idie speed AN
53 W Crankshaft position sensor SEF643U
(OBD) Approximately 0.03V
v)
4 -
[Engine is running.| 2f-
U -
Engine speed is 2,000 rpm.
SEF644L)
524

EC-362



TROUBLE DIAGNOSIS FOR DTC P1336
Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

: : @l
Diagnostic
Trouble Code Malfunction is detected when .... Ch?CK Items
No. (Possible Cause)
P13386 ® A chipping of the flywheel or drive plate gear tooth ® Harness or connectors WA
0905 {cog) is detected by the ECM. ® Crankshaft position sensor (OBD)
® Drive plate/Flywheel BT
DIAGNOSTIC TROUBLE CODE CONFIRMATION =
¥ MONITOR 3¢ NO FAIL D PROCEDURE
| CMPS*RPM(REF) 700mpm NOTE: E
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-
tion switch “OFF”’ and walit at least 5 seconds before con- [E
ducting the next test.

1) Turn ignition switch “ON" and select “DATA MONI-
| TOR” mode with CONSULT. cL
RECORD | 2) Start engine and run it for at least 4 minutes at idle
SEF190P speed.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC M7
PROCEDURE", EC-365.
OR AT
1) Start engine and run it for at least 4 minutes at idle
speed.
2) Select “MODE 7” with GST. BA
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-365.
OR BA
1) Start engine and run it for at ieast 4 minutes at idle
speed.

2) Turn ignition switch “OFF”, wait at least 5 seconds g
and then turn “ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM. 8T
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-365.
RS

BT
HA

EL

EC-363 525



TROUBLE DIAGNOSIS FOR DTC P1336
Crankshaft Position Sensor (CKPS) (OBD)
(COQG) (Cont’d)

EC-CKPS-01

m : Dotectable line for DTC
——— : Non-detectabie line for DTG

CRAANKSHAFT
PGSITION
SENSOR (OBD)
FD
L) A
w B
(&F vttt =1
| 1
| i
| 1
I I
i 1
1 1
i i
| |
|
i !
1 * t
1 |
1 I
t |
| I
| |
| |
I |
I i
I I
H 1
=TI
&l
JOINT
CONNECTOR-1
3]
B
i
w B ®
53] o]l
RGC/S GND-A EGM (ECCS
CONTROL
MODULE) B B
L L
G
Refer to last page (Foldout page).
(2D
GY _
B TE]
w
101{102]103| [104}105]108 28[38
107|108]eaf [110f111]112 42[43
113114[115] [116f117[118 49}50

AEC2560A

526 EC-364



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft position sensor (OBD)
harness connectar

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

1. Turn ignition switch "OFF”.
2. Locsen and retighten engine ground
SCrews.

EC-365

oK
'
CHECK INPUT SIGNAL CIRCUIT. NGV Repair harness or connec-
1. Disconnect crankshaft position sensor tors.
— P (OBD) and ECM harness connectors.
¥ Gy r 2. Check continuity between ECM terminal
T.5. H.S. and terminal (‘D
Continuity should exist.
If OK, check harness for short to
|L__EcM__ CIcONNECTOR] ground and short to power.
1 53
OK
‘ E :
adila CHECK GROUND CIRCUIT. NG.; Check the following.
1. Reconnect ECM harness connectors. ® Harness for open or
2. Check harness continuity between ter- short between crankshaft
AECT740 minal (2) and engine ground. position sensor (QBD)
i Continuity should exist. and ECM
,E = DISCONNECT N If OK, check harness for short to If NG, repalr open circult or
Eé} @a' ground and short to power. short to ground or short to
1.5. power in harness or con-
£OK nectors,
2
Leosen and retighten the fixing bolt of the
crankshaft position sensor (OBD). Then
retest.
l J Trouble is not fixed.
1 CHECK COMPONENT NG> Replace crankshaft posi-
- [Crankshait position sensor {OBD)]. tion sensor (OBD).
AEC747| | Refer to “COMPONENT INSPECTION”
on next page.
¢ oK
NG - o
CHECK SHIELD CIRCUIT » Repair open circuit, short
1. Turn ignition switch “OFF”. to ground or short to power
2. Remove joint connector-1. in hamess or connectors.
3. Check the following.
® Continuity between joint connector-1
terminal and engine ground.
® Joint conneclor-1.
(Refer to “HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If QK, check harness for short to power.
+OK
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
¢Trouble is not fixed.
Visually check for chipping flywheel or NG.: Replace the flywheel or
drive plate gear tooth (cog). drive plate.
+ OK
INSPECTION END
527

(A

EM

LG

FE

CL

M

AT

ST

RS

BT

HA

E(S



TROUBLE DIAGNOSIS FOR DTC P1336

SEF960N

AEC844A

528

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

PO

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:
M/T models
432 - 528() [at 25°C (77°F)]
A/T models
166.5 - 203.5(2 [at 25°C (77°F)]

EC-366



TROUBLE DIAGNOSIS FOR DTC P1400

sighal

To EGR

valve
Vacuum ..,

To intake
air flow

EGRC-Solenoid Valve

COMPONENT DESCRIPTION

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the
solenoid valve is energized. The vacuum signal passes through
the solenoid valve. The signal then reaches the EGR valve.

When the ECM sends an OFF signal, a plunger will then move

to cut the vacuum signal from the intake manifoid collector to the
EGR valve.
SEF318U
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPEGIFICATION
® Engine: After warming up ldle OFF
® Air conditioner switch: “OFF”
® Shift lever: “N"
EGRC SOLV [ o7 &€ AIT models: 2,200 rpm
M/T models: 2,000 rpm ON

® M/T models: Lift up drive wheels
and shift to 1st gear position

and more than 16 kmvh (10 MPH}

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminai and engine ground.

TER-
WIRE DATA
Mtili\é)AL COLOR ITEM CONDITION (OC voltage)
|[Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Idle speed (11 - 14V}
. ,Engine Is running., {(Warm-up condition)
103 P EGRC-solenoid valve
M/T models: Lift up front wheels and drive .
wheels at 16 km/h (10 MPH). Approximately OV
Engine speed is 2,200 rpm. (A/T models)
2,000 rpm. (M/T models)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck ltems
No {Possible Cause)
P1400 ® The improper voltage signal is sent to ECM through | ® Harness or connectors
1005 EGRC-solenoid valve. {The EGRC-solenoid valve circuit is open or shorted.)

® EGRC-solenoid valve

EC-367

EM

LG

FE

L

BT

RS

BT

HA

529



TROUBLE DIAGNOSIS FOR DTC P1400

¥r MONITOR ¥ NO FAIL

COOLAN TEMP/S

30°C

RECORD

|

SEF002P

530

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.

® 3

3)

Tum ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT and
wait at [east 5 seconds.
f 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-370.

OR

@

1)

2)
3)

Turn ignition switch “ON” and wait at least 5 sec-
onds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-370.

OR

1)
2)
3)
4)

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 (Self-diagnostic results)” with ECM.

It 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-370.

EC-368



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

EC-EGRC/V-01
m @l
lGl\é)woO:q S?".QJF{ITFCH M : Detectable line ior DTC
I | m—: Non-detectable line for DTC
] FUSE M’A
104A |BLOCK]| Refer to “EL-POWER",
S (JB)
1 M77
BT . B
BR
BR
BR
oL
B8R

[l -

EGRC-
% SOLENQID

VALVE

1 @ a
L AT
P
FA
P BR
199 ECM (ECCS
EGR CONTROL ST
MODULE}
RS
BT
NAAL AR K [ZRIK] [ eK[SKBR]7] (77) AOED
S N 2 S S K S Y elokkh i aledisklss] BR G =&
EL

1013102(103] [104]195|106
107]108)109] [110111{112
113]114]115) |116[117118

42143
49]50

% DX

AEC425A

EC-369 531



TROUBLE DIAGNOSIS FOR DTC P1400

caennector

EGRC sclenoid
valve harness

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

] EGM ©/CONNECTOR

(5

103

G

L

|

AEC754

532

CHECK COMPONENT
{EGRC-solenoid valve).
Refer to “COMPCONENT INSPECTION”

on next page.

OK
¥

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

4

INSPECTION END

EC-370

k4

_ * ® CHECK POWER SUPPLY. NG | Gheck the following.
‘.,4“&} 1. Turn ignition switch “OFF”. "] ® Harmess connectors
‘—“\""E?-;/_ 2. Disconnect EGRC-solenoid valve har- @33, 2D
\\ A ness connector. ® 10A fuse

\”7‘,) 3. Turn ignition switch “ON", @ Hamness for open or

- SEF213RA | 4. Check voltage between terminal @ short between EGRC-
] and ground with CONSULT or tester. solenoid valve and fuse
tn 0 gEINCT Voltage: Battery voltage If NG, repair harness or
T.8. - OK connectors.
2
. B : y
‘ ’—CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following.

LD O 1. Tumn ignition switch “OFF”, ® Harness for open or

2. Disconnect ECM harness connector. short between EGRC-
3. Check hamess continuity belween ECM solenogid valve and ECM
@ = terminal and terminal (1). If NG, repair open circuit or
Continuity should exist. short to ground or short to
AECT53 If OK, check harness for short to power in haress or con-
ground and short to power, nectors.
[E DISCONMECT o T OK
A€ A€ : "

Replace EGRC-solenoid
valve.




TROUBLE DIAGNOSIS FOR DTC P1400

CONNECT

EGRC-Solenoid Valve (Cont’d)
COMPONENT INSPECTION

EGRC-solenoid vaive

WacTvetesTE [ . L. @Iﬂ
oG souv oN Check air passage continuity.
MONITOR E Perform “"EGRC SOLENOID VALVE” in “ACTIVE TEST”
CMPS-APM (REF) Orpm mode. MA
- Air passage Air passage
MRCIT orvor [ OFF EGRC sg?_rllzdr:ftglnn VALVE continuity continuity
between @ and between @ and @ EM
SEF193W ON Yes No
OFF No Yos LG
- H
Air passage Air passage EE
Condition continuity continuity
between @ and between @ and ©
12V direct current supply CL
between terminais @ and Yes No
AEC919
No supply No Yes )
If NG or operation takes more than 1 second, replace EGRC-

solenoid valve. AT

[FA

BR

ST

RS

BT

[HA

EL
DX

533

EC-371



TROUBLE DIAGNOSIS FOR DTC P1401

Tightening nut

COMPONENT DESCRIPTION

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases fiow, and the temperature in the passage way changes.
The EGR temperature sensor 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.

SEFS9SK] 1t is used only for the on board diagnosis.

:ensor element EGR Temperature Sensor

10,000

1,000

100 -

Resistance ki

10

<Reference data:>

EGR temperaturé Voltage” Resistance
°C (°F) \ MO
0(32) 4.81 7.9-97

50 {122) 2.82 . 057 -0.70
100 (212) 0.8 0.08 - 0.10

*: These data are reference values and are measured between ECM terminal
{EGR temperature sensor) and engine ground.
When EGR system is operating.
Voltage: 0 - 1.5V

i
0 50

{32) (122)
Temperature °C (°F)

| 1 i
100 150 200
{212) (302} {392)

SEF5260Q

ON BOARD DIAGNOSIS LOGIC

Diagnastic Trouble

Malfunction is detected when .... Check Iltems

Code No. {Possible Cause)
P1401 A) An excessively low voltage from the EGR tem- | ® Harness or connectors
0305 perature sensor is sent to ECM even when {The EGR temperature sensor circuit is shorted.)
engine 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 sant to ECM even when {The EGR temperature sensor circuit is open.)
engine coolant temperature is high. ® EGR temperature sensor

® Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

534

EC-372



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
* MONTOR % NoFalL L] PROCEDURE

CMPS-RPM(REF) 700rpm Perform “Procedure for malfunction A” first. If DTC cannot @&
COCLAN TEMP/S 20°C be confirmed, perform “Procedure for malfunction B".

Procedure for malfunction A M
NOTE:

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

1) Turn ignition switch “ON”. LG
= ST 2) Select “DATA MONITOR” mode with CONSULT. :
l ECM __[O CONNECTOR | Ej] us. 3) Verify that engine coolant temperature is less than
51 40°C (104°F).
If the engine coolant temperature is above the range,
cool the engine down.
Cﬁﬂ 4) Start engine and let it idle for at least 8 seconds. FE
5) It 1st trip DTC is detected, go to “DIAGNOSTIC
ﬁ PROCEDURE”, EC-377.
o ® & OR GL

= @ 1) Turn ignition switch “ON”.

SEToCeP 2) Select “MODE 1” with GST. T
3) Verify that engine coolant temperature is less than
40°C (104°F).
If the engine coolant temperature is above the range, AF
cool the engine down.
4) Start engine and let it idle for at least 8 seconds.
5) Select “MODE 7” with GST. =)
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-377.
OR RA
1) Turn ignition switch “ON”.
2) Verify that voltage between ECM terminal &9 (engine

cooclant temperature) and ground is more 2.7V. BR
If the voltage is below the range, cool the engine
down.
3) Start engine and let it idle for at least 8 seconds. ar
4) Tum ignition switch “OFF” and wait at least 5 sec-
onds.

5) Turn ignition switch “ON” and perform “Diagnostic RS
Test Mode (Self-diagnostic results)” with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-377. BT

HA

EL

535
EC-373



TROUBLE DIAGNOSIS FOR DTC P140t

% MONITCR s NOFAIL I:l

CMPS+RPM(REF)
COOLAN TEMP/S
VHCL SPEED SEN
THRTL POS SEN
B/FUEL SCHDL

1900rpm
85°C
20km/h
1.68V
1.0msec

SEF724W

536

EGR Temperature Sensor (Cont’d)
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:

1)

2)
3)

4)
D)

6)

7)
8)

9)

Always perform test at a temperature above -10°C (14°F).

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

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting.

If the check result is NG, go to “TROUBLE DIAG-
NOSES FOR DTC P0400, P0402 and P1402". (See
pages EC-269, 278 and 379.)

Select “DATA MONITOR” mode with CONSULT.
Read "EGR TEMP SEN” at about 1,500 rpm while
holding the EGR valve in fuli open position by hand.
Voltage should decrease to less than 1.0V.

if the check result is NG, go to “DIAGNOSTIC
PROCEDURE", EC-377.

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

Turn ignition switch "OFF” and wait at least 5 sec-
onds.

Turn ignition switch “ON”.

Check the output voltage of “THRTL POS SEN” (at
closed throttle position) and note it.

Start engine.

10) Maintain the following conditions for at least 5 con-

secutive seconds.
CMPS-RPM (REF): 2,000 - 3,000 rpm (A/T)
1,900 - 3,000 rpm (M/T)
VHCL SPEED SE: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2 - 3.75 msec (A/T)
2.5 - 3.75 msec (M/T)
THRTL POS SEN: (X) - (X + 0.57) V (A/T)
(X) - (X + 0.92) V (M/T)
X = Voltage value measured at
step 8)
Selector lever: Suitable position

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

PROCEDURE”, EC-377.

EC-374



TROUBLE DIAGNOSIS FOR DTC P1401

Lift up the
EGR valve
by hand.

SEF360Q

%Cfg\\ﬂ

ECM O CONNECTOR

82
LRSS

SEF391R

EGR Temperature Sensor (Cont’d)

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR G|
temperature sensor. During this check, a 1st trip DTC might not

be confirmed.

Procedure for malfunction B

@ 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 NG, go to L
TROUBLE DIAGNOSES FOR DTC P1402 (See

pages EC-379).

4) Check voltage between ECM terminal € and engine
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, P0402 and P1400 (See pages
EC-269, 278 and 367).
6) If step 4 is NG, go to “DIAGNOSTIC PROCEDURE”,

EC-377.

EC-375

GL

M

AT
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
EC-EGR/TS-01

s ; Detectable line for DTC
= : Noh-detectable line for DTG

EGR
EMWWD TEMPERATURE
SENSOR
LT I
AB B
R/B B
L] 0] OM (ECCS
A ECM (E
EGRTS GND-A | ESM (ECC
MODULE)
E&D

2021 [22]23 S
[24]25]26]27)28] [42
ofostfaa]se] [ag
aasfae]ar

101(102|103] [104[105
107)108]109f |110[111
1131114]115( 16|17

-’m
(F24)
P H.s.

AEC259A

538 EC-376



TROUBLE DIAGNOSIS FOR DTC P1401

Front

EGR tube

o Laf-?

EGR temperature
sensor harness

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

connector

INSPECTION START

h 4

SV

AEC851

CHECK POWER SUPPLY.

1. Disconnect EGR temperature sensor
harness connector.

2. Turn ignition switch “ON".

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

NG

i)

DISCIUNECT

1.5.

OK
E ¥

Y

Repair harness or connec-
tors.

<

o

@

()

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Check hamess continuity between ter-
minal @ and engine ground.
Continulty should exist.

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

NG

OK

Y

h 4

Repair harness or connec-
tors.

AECT720

E]

[

2

4 € (&

CHECK COMPONENT

(EGR temperature sensor).

Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

A 4

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

h 4

INSPECTION END

AEG721

EC-377

h 4

Replace EGR temperature
sensor.

WA

EM

LG

FE

GL

MT

A

FA

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P1401

SEF643Q

EGR Temperature Sensor (Cont’'d)
COMPONENT INSPECTION

EGR temperature sensor
Check resistance change and resistance value.

<Reference data>

EGR temperature Voltage Resistance
°C (°F) v
0 (32) 4.81 - 79-97
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

10,000

Resistance k0

100 |-

10

(32)

1 1 1
50 100 150
{122) (212) {302)
Temperature °C (°F)

J
260
(392)

SEF526Q

If NG, replace EGR temperature sensor.

EC-378



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)

SYSTEM DESCRIPTION

@l
s Engine speed
Camshaft position sensor >
. Amount of intake air BAA
Mass air flow sensor »
Engi fant t t EGRC-
Engine coolant temperature sensor ngine coo'ant femperature » ECM » solenoid £
valve
Ignition switch Start signal > LG
Throttle position sensor Throttie position > E
This system cuts and controls vacuum applied to e Low engine coolant temperature
the EGR valve to suit engine operating condi- e Engine starting FE
tions. This cut-and-control operation is accom- o High-speed engine operation
plished through the ECM and the EGRC-solenoid e Engine idling
vaive. When the ECM detects any of the follow- e Excessively high engine coolant temperature CL
ing conditions, current flows through the solenoid e Mass air flow sensor malfunction
valve. This causes the port vacuum to be dis-
charged into the atmosphere. The EGR valve T
remains closed.
EGR and vacuum EGRC-solencid valve AT
Ignition switch (power supply}
‘‘‘‘‘‘‘‘ FA
ECM ﬂ
GH temperature sensor
o —
EGRC-BPT
valve
Collector Throttle
body F’\)l
SEF317U
§T
RS
BT
HA

COMPONENT DESCRIPTION
Exhaust gas recirculation (EGR) valve

qoceQ
pboooO

SEF783K|

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the [§{
movement of a taper valve connected to the vacuum diaphragm

in the EGR valve.

EC-379 541



TROUBLE DIAGNOSIS FOR DTC P1402

To
air

SEF318U

intake
flow

EGR temperature
sensor

EGR

temperature

ECM

SEFQ73P

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 valve. The signal then reaches the EGR vaive.

When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the intake manifold collector to the

EGR valve.

ON BOARD DIAGNOSIS LOGIC

If EGR temperature sensor detects EGR flow under the condi-
tion that does not call for EGR, a high-flow malfunction is diag-
nosed.

NOTE: :
Diagnosis for this DTC will end when engine coolant tem-
perature is approx. 50 - 60°C (122 - 140°). Ignition switch
must be turned “ON” (engine start) with engine coolant
temperature below 40°C (104°F) when starting DTC confir-
mation procedure.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P1402

0514 call for EGR.

® EGR flow Is detecled under conditions that do not

® EGRC-solencid valve

® EGR valve leaking or stuck open
® EGR temperature sensor

& EGRC-BPT valve

Yo NOFAIL D

30°C
4.2V

Yr MONITOR

COQOLAN TEMP/S
EGR TEMP SEN

[ RECORD

SEF347U

B EGR SYSTEM P14020 [
OUT OF CONDITION

.......... MONITOR
CMPS-RPM(REF)
THRTL POS SEN

B/FUEL SCHDL 0.0msec

542

SEF245V]

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
e Always perform at a temperature above -10°C (14°F).
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 cool-
ant or EGR temperature with a fan or means other than
ambient air. Doing so may produce an inaccurate diag-
nostic result.

EC-380



TROUBLE DIAGNOSIS FOR DTC P1402

M EGR SYSTEM P1402l []

|

===zzz==== MONITOR ====z====:
CMPS.RPM(REF) 987rpm
THRTL POS SEN 0.56V
B/FUEL SCHDL 1.1msec

- SEF248V

BEGRSYSTEMP1402 B [
COMPLETED

SELF-DIAG RESULTS

—

SEF897U

EGR temperature
A\, sensor harness

k1 connector
£ —

AEC851

I Ecm HCDNNECTOR" %Ej]
Gy

SEF348U

EGR Function (Open) (Cont’d)

® 7

2)

3)
4)

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

Select “EGR SYSTEM P1402” of “EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.
Follow the instruction of CONSULT.

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-383.

OR

Turn ignition switch “ON" and select “MODE 1” with
GST.
Check that engine coolant temperature is within the
range of —10 to 40°C (14 to 104°F).
Check that voltage between ECM terminal 62 (EGR
temperature) and engine ground is less than 4.8V.
Start engine and let it idle for at least 90 seconds.
Stop engine.
Perform from step 1) to 4).
Seiect “MODE 3” with GST.
It DTC is detected, go to
PROCEDURE”, EC-383.

OR

“DIAGNOSTIC

3)
4)

5)
6)

Turn ignition switch “ON”.
Check the following voltages.
ECM terminal 6) (engine coolant temperature)
and ground:
2.7 -44V
ECM terminal & (EGR temperature) and ground:
Less than 4.8V
Start engine and let it idle for at least 90 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-383.

¢ When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice
as much as when using CONSULT or ECM (Diagnostic
Test Mode ll) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using
CONSULT or ECM (Diagnostic Test Mode l) is recom-
mended. ,

EC-381

&l

A

ERM

LG

FE

€L

MT

BR

§T

BT

HA
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)

EC-EGRC1-01

IGNITION SWITCH
ON or START

|
FUSE |Refer to “EL-POWER".
10A (BLOCK

[25]| 2
||8K|| mmmm : Detectable line for DTC
e Non-detectable line for DTC

BR

BR
(D)
e

3

EGRC- EGR
SOLENOID TEMPERATURE
SENSOR
:
1 2
= LI 1
. A/B B
p R/B B
103 ||62|| ||5OI[ ECCS
EGR EGRTS GND-A | EGMIECC
MODULE}
1[2[3]4 sl 1e|@ed [REBOEEEHGD GHED GIED
A DEEEEEELEEZR TR ST EE GY G

101[102}1G3] (104|105[108

107[108§109] (110111112
113[114}115] 1118|1178

42143
49150

[34]35[35]37]

AECA414A

EC-382



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK VACUUM HOSE.

Check vacuum hose for clogging, cracks
or improper connection.

Refer to “Yacuum Hose Drawing”, EC-14,

NG .
Repair or replace vacuum

SEF108L

OK

E h 4

hose.

=N
R Improper connection

B]

MEGRC SOLY CIRCUITER

DOES THE SOLENGID

CHECK COMPONENT
{EGRC-seclenoid valve).

1. Turn ignition switch “ON".
2.

mode with CONSULT.
OR

N
G Repair or replace EGRC-

VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

Turn ignition switch "ON".
Tum EGRC-solenoid valve “ON”
and “OFF” in “ACTIVE TEST”
mode with CONSULT and check
operating sound.

OR

I ertor “EGI iC SOUV C" -
@ -
2.

[(nex [ NO [ YES |

MEF357D

o]

B AcTivETEST I

]
EGRC SOLV ON
(EGR) FLOW

CMPS=RPM (REF) 732rpm

Il (oN/OFF][ OFF |

. Tum ignition switch “CFF”.

: Disconnect ECM harness con-
nector.

. Turn igunition switch “ON”.

. Connect a suitable jumper wire
between ECM terminal
and engine ground.

. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting the jumper

CUIT” in "FUNCTION TEST”

By N

&)

wire.
¢ 0K

solencid valve or repair
circuit.

CHECK COMPONENT
(EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”

N
G Replace EGRC-solenoid

r

on next page.
# oK

valve,

SEF319U
E . DISCONNECT ‘.
A€ GO

lo[connecToR]|
103

[—Eem

= AECEBEA

CHECK COMPONENT
(EGR valve).
Refer to “COMPONENT INSPECTION”

NG
Replace EGR valve.

A

on the next page.
IOK

CHECK COMPONENT
(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”

NG
Replace EGRC-BPT valve.

h 4

on EC-385.
J,OK

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

'

Check resistance of EGR temperature
Sensor.
Refer to the next page.

'

INSPECTION END

EC-383
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR valve

.

MEF137D

EGR Function (Open) (Cont’d)
COMPONENT INSPECTION

EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum

pump.

EGR valve spring should lift.

e Check for sticking.

If NG, repair or replace EGR valve.

EGRC-solenoid valve

Check air passage continuity.

546

Bacvetest® DD Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST”
EGRC 50V ON
(EGFY) FLow mode.
f====== MONTCR
SRR o Condition Air passage Air passage
EGRC SOLENOID VALVE continuity continuity
OO OFF | between (&) and between @) and ©
ON Yes No
SEF103W OFF No Yes
OR
Air passage Air passage
= Condition continuity continuity
between @ and between @ and ©
BATTERY 12V direct current supply
between terminals @ and Yes No
MNo supply No Yes

AECH9

If NG or operation takes more than 1 second, replace EGRC-

solenoid valve.

EC-384



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

EGR temperature sensor

I Check resistance change and resistance value.
<Reference data> l
EGR temperature Voltage Resistance
“C (°F) v M MA
0(32) 4.81 7.9-97
[Q] 50 (122) 282 0.57 - 0.70 _
o o 100 (212) 0.8 0.08 - 0.10 B
serss3Q  If NG, replace EGR temperature sensor.
LG
10,000
1,000
g
2 Gl
8 100
n i
w
4 MT
10F AT
FA
1 1 1 1 Il J
0 50 100 180 200
{32) (122)  (292)  (302) (392) BA

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 ST
applying a pressure above 0.981 kPa (100 mmH,0, 3.94
inH,0) from under EGRC-BPT valve.

3. |f a leakage is noted, replace the valve. RS

BT

SEF083P

HA

EL

EC-385 S47



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure)

Note: If DTC P1448 is displayed with P1440, perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
(See EC-421.)

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 vaive bypass
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.

EVAFP canister purge control solenoid valve
EVAP control system pressure s

ensor EVAP ;
Vacuum cut valve bypass valv service por
Refueling control valve
and refueling EVAP vapor
cut valve ~ I
Fuel tank
EVAFP canister purge

EVAP canister:
vent control \($) volume control valve
valve SEF850U

ON BOARD DIAGNOSIS LOGIC

Diagnostic
L Check ltems
Trouble Code Malfunction is detected when ... (Possible Cause)

No.

P1440 ® EVAP control system has a leak.
0213 ® EVAP control system does not operate properly.

s

—— One-way valve

EVAP canister purge
Vacuum EVAP contrel valve
cut valve |canister

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP
canister purge control valve.

Foreign matter caught in EVAP ¢anister vent control
valve.

EVAP canister or fuel tank leaks

EVAP purge line (pipe and rubber tube) ieaks
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
Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solenoid valve

Blocked or bent rubber tube to MAP/BARO switch
solencid valve

O-ting of EVAP canister vent contro! valve is missing
or damaged.

® Water separator

® EVAP canister is saturated with water,

® Refueling EVAP vapor cut vaive

CAUTION:
¢ Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is

used, the MIL may come on.
o [f the fuel filler cap is not tightened properly, the MIL may come on.
¢ Use only a genuine NISSAN rubber tube as a replacement.

EC-386



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

:p::gg:xi;;iiﬁluol | DIAGNOSTIC TROUBLE CODE CONFIRMATION

I(ﬁg%%TFI?N OF 0-30C PROCEDURE Gl
2)STOP ENGINE AND TURN . CAUTION:

IGN SW ON. e Never use compressed air or high pressure pump.
3)%@%{;;&; E‘%ﬁﬁcg Otherwise, EVAP system may be damaged. 1A

MANUAL FOR LOGATION. e Do not exceed 4.12 kPa (0.042 kglcmz, 0.6 psi) of pres-
4TOUGH START. sure in EVAP system. BN

NOTE:
LEXIT]L_START | .. e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always |g

EVAP service port adapter turn ignition switch “OFF” and wait at least 5 seconds

before conducting the next test.

e Always remove service port adapter from service port ﬂ
after applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
mmHg, 0.202 to 0.407 inHg).

. e During the test, clamp the EVAP hose tightly as shown [E

EVAP at left.

bt e If DTC P1448 is displayed with P1440, perform

TROUBLE DIAGNOSIS FOR DTC P1448 first. (See CL

EC-421))

Pressure pump

SEF462UC 1) Turn ignition switch “OFF”.

2) Clamp the EVAP hose as shown at left T

3) Install EVAP service port adapter and pressure pump
to EVAP service port securely.

4) Turn ignition switch “ON”. AT

5) Select “EVAP SML LEAK P1440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

6) Make sure that “OK” is displayed. BA
i “NG” is displayed, refer 1o “DIAGNOSTIC
PROCEDURE”, EC-389.

OR ER

FA

NOTE:

W EvaP SMLLEAK P1440 Bl [ ] Be sure to read the explanation of “Driving pattern” on

EC-46 before driving vehicle. a7

] 1) Start engine.

dokokkkk QR Aok kokxk 2) Drive vehicle according to “Driving pattern”, EC-46.

3) Stop vehicle. RS

4) Select “MODE 1” with GST.

e |f SRT of EVAP system is not set yet, go to the fol-
lowing step.

{ END j{ PRINT e If SAT of EVAP system is set, the result will be OK.

SEF205U 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. Y

8) Stop vehicle.

9) Select "MODE 3” with GST.

e [fP1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”7, EC-412.

e |f PO440 is displayed on the screen, go to “DIAG-
NOSTIC PROCEDURE”, EC-290.

EC-387

549



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)
e |f P1440 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1440”, EC-389.
e [f PO440, P1440 and P1447 are not displayed on the
screen, go to the following step.
10) Select “MODE 1” with GST.
e [f SRT of EVAP system is set, the result will be OK.
e If SRT of EVAP system is not set, go to step 5).
OR

NOTE:
¢ Be sure to read the explanation of “Driving pattern’ on

EC-46 before driving vehicle.
¢ 1t is better that the fuel level is low.

1) Start engine.

2) Drive vehicle according to “Driving pattern”, EC-46.

3) Stop vehicle.

4} Turn ignition switch “OFF” and wait at least 5 sec-
onds.

5) Turn ignition switch “ON” and perform “Diagnostic
Test Mode (Self-diagnostic results)” with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-389.

550
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)
DIAGNOSTIC PROCEDURE

S5

/‘\ : INSPECTION START @
w CHECK FUEL FILLER CAP. NG | Gheck fuel tank vacuum
1. Turn ignition switch “OFF”. | relief valve. {Refer to M
2. Check for genuine NISSAN fuel filler “EVAPCRATIVE EMIS-
If NG, replace with genuine NISSAN If NG, replace with genuine Le
fuel filler cap. NISSAN fuel filler cap.
If OK, go to next step. If OK, go to [} “CHECK
3. Check that the cap is tightened properly FOR EVAP LEAK”".
- by rotating the cap clockwise.
® Open fuel filler cap, then clean cap
and fuel fifier neck threads using air EE
blower.
® Retighten until ratcheting sound is
heard.
If OK, go to next siep. CL
4. Check for air releasing sound while
opening the fuel filler cap.
paning p MT
lOK
® AT
(Go to next page.)
FA
RA&,
BR
8T
RS
BT
HA
EL
()
551
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TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

EVAP service port adapter

EVAP
service
port

Pressure pump

®
B !

CHECK FOR EVAP LEAK.

® Never use compressed air or high
pressure pump.

® improper installation of service port
may cause leaking.

& Do not exceed 4,12 kPa (0.042

SEFag2UC kg/cm?, 0.6 psi) of pressure in the
system.
B EVAP SYSTEM CLOSE B To locate EVAP leak portion, proceed with
APPLY PRESSURE TO EVAP the following steps.
SYSTEM FROM SERVICGE ;
PORT USING HAND PUMP 1. Instail the EVAP service port adapter
WITH PRESSURE GAUGE AT and the pressure pump securely.
NEXT SCREEN. = 2. Turn ignition switch “ON".
NEVER USE COMPRESSED " g,, VAP § M
AIR OR HIGH PRESSURE Select "EVAP SYSTE
PUMP! CLOSE” of “WORK SUP-
DO NOT START ENGINE. ” i
TOUGH START. PORT ) mode V!\:'Ith CONSULT.
3. Touch “START” and apply
I CANCEL || START vacuum into the EVAP line until
SEF658U the pressure indicator reaches

EVAP gervice port

N

\

the middle of bar graph.

4, Remove adapter and pressure
pump.

5. Locate the leak using a leak
detector. Refer to the instruction
manual for more details about
the leak detector. Refer to
“Evaporative Emission Line

NG

Y

RN
—Vehicle front Drawing”, EC-24
" ,‘4\ 1 -
WWS7s on
/% @ 2. Turn ignition switch “OFF”.
. N SEF851U 3. Apply 12 volts DG to EVAP can-

ister vent control valve. The
valve will close. (Continue o
apply 12 volts until the end of
test.)

4. Apply 12 volts DG to vacuum
cut valve bypass valve. The
valve will open. (Continue to
apply 12V until the end of test.)

5. Pressurize the EVAP line using
pressure pump with 1.3 t6 2.7
kPa {10 to 20 mmHg, 0.39 to
0.79 inHg), then remove pump

SEF200U
and service port adapter.
Under vehicle (rear left) 6. Locate the leak using a leak
. ~— i " detector. Refer to the i ion
EVAP canister c;\/ehlclc\a e efer to elmstructo
NV J frant manual for more details about

/. Harness connector
= —
EVAP canister

vent control valve/—\

SEF285V)

Battery

the leak detector. Refer to
“Evaporative Emission Line
Drawing”, EC-24.

552

¢OK

(Go to next page.)
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TROUBLE DIAGNOSIS FOR DTC P1440

Under vehicle (rear left)
Vacuum cut
valve%bypass valve m front

Vehicle

.Harness connector

SEF286V|

EVAP caniste
purge vclume
control valve

~
r/ Intake manifold
e )LJ

EVAP canister \
purge control valve
A ST

-
Brake master

cylinder

N

EVAP canister

EVAP canister
vent control valve

SEF469T]|

EVAP canister

VAP canister
vent control valve SEF596U

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

@l
l
CHECK COMPONENT NG | Replace EVAP canister [HA
(EVAP canister purge volume control "| purge volume control
valve). valve.
Refer to “COMPONENT INSPECTION”, El
EC-394.
OK Le
D] ¥
CHECK COMPONENT NG | Replace EVAP canister
{EVAF canister purge control valve). | purge control valve.
Refer to “COMPONENT INSPECTION”,
EC-395. FE
OK
¥
oL
CHECK COMPONENT AND CIRCUIT NG Repair or replace EVAP
(EVAP canister vent control valve, O-ring "] canister vent control vaive
and water separator). and O-ring or harness/ MT
Refer to “TROUBLE DIAGNQSIS FOR connector. !
P0446” for circuit, EC-305 and “COMPQO-
NENT INSPECTICN", EC-297. AT
OK
v "
CHECK IF EVAP CANISTER IS SATU- NG‘ Replace EVAP canister
RATED WITH WATER. | and check the following
1. Remove EVAP canister with EVAP can- 1. Check hose connections A8
ister vent control valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. clogging and poor con- BR
If it will, weigh the EVAP canister with necftion.
the vent control valve attached. 2. Check water separator.
If the weight is: Refer to “COMPONENT ST
More than 1.8 kg (4.0 Ib) —» NG INSPECTION"”, EC-297.
Less than 1.8 kg (4.0 Ib) - OK If NG, repair or replace
hose or replace water @
l OK separator. RS
{Go to next page.) Ell
HA
EL
[
553
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Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

o
EVAP canister purge

""" control solencid valve

—

CHECK COMPONENT (EVAP canister | N | Check the following.
purge control solenoid valve). | ® EVAP canister purge
1. Disconnect vacuum hose to control solencid valve
- EVAP canister purge control Refer to "“COMPONENT
valve. INSPECTION", EC-395.
2. Start engine. ® Vacuum hoses for clog-
SEF470T 3. Perform “PURG CONT S/V* in ging or disconnection
“ACGTIVE TEST” mode. Refer to “Vacuum Hose
4. Select “ON" on CONSULT Drawing”, EC-14.
W ACTIVETEST D screen to turn on “PURG CONT If NG, repair hoses or
PURG CONT S/V O N SNV, replace EVAP canister
(PURG CONTVAC) VC ON 5. Check vacuum hose for vacuum purge control solenoid
z========= MONITOH ========== when revving engine up to valve.
PURG CONT SV ON 2,000 rpm. _
CMPS*RPM{REF) 2000rpm Vacuum should exist.
CLSD THL/P SW OFF OR
COOLANT TEMP/S 84°C @ 1. Start engine and warm it up to
normal operaling temperature.
YTl [ON/OFF][ OFF . Stop engine.

. Jack up drive wheaels.
. Disconnect vacuum hose to
EVAP canister purge control

B P -
(c!m € 6 H r,ﬁ 5. ‘é?:av: engine and let it idle for at
~

SEF516T)

AW

{(M/T models only)

AN N )
B &

least 60 seconds.
. Check vacuum hose for vacuum
when rewing engine up to 2,000
// rpm.
EVAF canister vacuum should exist.

purge control
valve OK

seFp4zv] | CHECK COMPONENT NG Replace absolute pressure

(Absolute pressure sensor). Sensor.
A Refer to “COMPONENT INSPECTION”,

EC-397.

OK

II Y

CHECK COMPONENT NG | Raplace MAP/BARO
(MAP/BARQ switch solenoid valve). switch solenoid valve.
Refer to “COMPONENT INSPECTION”,
EC-398.

YLOK

(Go to next page.)

R
J 1Y
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Evaporative Emission (EVAP) Control System

Under roar — (Small Leak) (Positive Pressure) (Cont’d)
seat cushion —— _
CREN ‘ @&l
A
V Y i, w ": CHECK COMPONENT NG | Replace tank fuel tempera- A
£ "/_’/"‘1 Tank fue! temperature {Tank fuel temperature sensor). "| ture sensor.
‘.|' sensor harness Refer to “COMPONENT INSPECTION”,
connector EC-398. EM
\ SEF462T v OK
CHECK COMPONENT. NG Repair or reconnect the LG
Check EVAP purge line (pipe, rubber tube, "] hose.
fuel tank and EVAP canister) for cracks or
improper connection.
Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-24.
FE
OK
Y
CHECK COMPONENT NG | Replace refueling control 6L
(Refueling contral valve). ] valve.
Refer to “COMPONENT INSPECTION”,
EC-29. T
OK
¥
Clean EVAP purge line (pipe and rubber AT
tube) using air blower.
v A
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106. RA,
r
INSPECTION END BB
ST
RS
BT
HA
EL
DX
555
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[0

4

N

CISCONNEGT

A€

DISCONNECT

v A€

SEF353G

W AcTivETEST B

CMPSsRPM(REF)
FR 02 MNTR

A/F ALPHA
THRTL POS SEN

PURG VOL CONT/V  20Step
—zzz===z=z=: MONITOR ===

100%
0.48V

|

[Qul[ uP

|L DWN JlQd]

SEF507R

SEF474T

556

EVAP canister//
purge volume P

control valve
:_X

Intake manifald

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 conneactor.

Check resistance between the following terminals.
terminal @ and terminals (O, @

terminal (& and terminals (@), (&

Resistance:

Approximately 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”.

Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister
purge volume control valve shaft moves smoacthly
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 &) and terminals @, (®

Resistance:

Approximately 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” 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-394
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Evaporative Emission (EVAP) Control System

(Smali Leak) (Positive Pressure) (Cont’d)

WMAcTvETESTH [
PURG CONT SV~ O N EVAP canister purge control solenoid valve al
(PURG CONT VAG)  VC ON 1. Jack up driving wheels (M/T models only).
=;Z=;;=ST;N“TA$'TOH ==5;:==:== 2. Turn ignition switch “ON”.
i 3. Select “PURG CONT S/V” of “ACTIVE TEST” mode (4
Somrsw  orF with CONSULT.
COOLANT TEMP/S 84°C 4. Start engine and warm it up to normal operating tem-
perature. [
I oN/OFF][ OFF | 5. Disconnect vacuum hose at EVAP canister purge
SEF516T control valve.
6. Touch "ON" and “OFF” and check for vacuum pass- LG
@@ AR, RS ing through the hose.
(M/T modefs oniy) Condition Vacuum E
~
AN idle Not exist
y 2,000 rpm (A/T models) EE
\LEVAF' canister 2,000 rpm with 1st gear position (M/T Exist
S:I’\?ee\ff"‘\m' models)

SEFO42V @ Check air passage continuity.

BT
Alr passage Air passage
Condition coniinuity continuity AT
between @ and between @ and @
12V direct current supply

between terminals ves No [FA

No supply No Yes
_ . RA

H NG or operation takes more than 1 second, replace solenoid
seFs1sq valve.

BR

EVAP canistor EVAP canister purge control valve

purge control valve Check EVAP canister purge control valve as follows:
1. Blow air in port @ and € and ensure that there is no leak- ST

< __>
ZommP)y
A7 age.
- v @ . Plug port ® and blow air in port ®. Ensure that there is

Direction of
purge flow - - =

® 2
resistance to flow out of port ©. RS
3. Plug port and blow air in port (©). Ensure that there is
resistance to flow out of port (©.
@ 4. Apply vacuum to port ® [approximately -13.3 to —20.0 kPa BT
(~100 to -150 mmHg, -3.94 to —5.91 inHg)].
AEC928A Plug port @ and blow air in port (€ and ensure free flow out
of port ®. A
Plug port 8 and blow air in port © and ensure free flow out
of port ©.
EL
DX
557
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TROUBLE DIAGNOSIS FOR DTC P1440

BMacTveTtesTl [

VENT cONTROLY QFF

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)
EVAP canister vent control valve

Check air passage continuity.

BATTERY

AEC783A

Blind plug
</ 8 0

\
\
Y
1
»
5
v
[
13

* (B : Bottom hole (To atmosphere)
: Emergency tube (From EVAP canister)
©: Intet port (To member)

SEF829T

s Eos, o Perform “VENT CONTROLAV” in “ACTIVE TEST” mode.
FR z
AFAPHABT T
s o Condition Air passage continuity
[ ON_J[ONGEF VENT CONTROLWV between (&) and
ON No
SEF601U OFF Yes
OR
=%
®
C Condition Air passage continuity
’Q\o i 8 between @ and
-ring
= 12V direct current supply between ter-
No
- : minals (D and @
§ 53-12 N-m
W (0.54 - 1.2 kg-m, No supply Yes
46.9 - 104 in-Ib)

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.

Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that ® and (© are not clogged by blowing air into
with @, and then © plugged.

In case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

0 pwN

EC-396
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..

ECM__[o[connecTon|

66
@ &

Absolute pressure
sensor

SEF515U

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

Absolute pressure sensor

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

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch "ON” and check output voltage between A
ECM terminal & and engine ground.
The voltage should be 3.2 to 4.8 V.

4. Use pump to apply vacuum pressure of -26.7 kPa (-200 EM
mmHg, —7.87 inHg) to absolute pressure sensor as shown
in figure and check the output voltage.
The voltage should be 1.0 to 1.4 V lower than the value ©

measured in step 3.
CAUTION:

e Always calibrate the vacuum pump gauge when using

it.
e Do not apply pressure below —93.3 kPa (-700 mmHg,

-27.56 inHg) or over 101.3 kPa (760 mmHg, 29.92 inHg).
5. If NG, replace absolute pressure sensor.

E

=

cL

MT

FA

BR

ST

RS

HA

EL

DX

EC-397 >



TROUBLE DIAGNOSIS FOR DTC P1440 |
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

scrveTest @[] MAP/BARO switch solenoid valve
MAP/BARO swv  MAP 1. Start engine and warm it up to normal operating tem-
zzz===z=== MONITOR ==z====z:== = perature.
CMPSsRPM(REF) 760rpm 2. Perform "MAP/BARO SW/V” in “ACTIVE TEST”
L\”Qgﬁ"é‘é’é‘f’é’é Nﬁv mode with CONSULT.

3. Check the following.
e Condition: At idle under no-load
o CONSULT display

BARO I
SEF500R MAP/BARO ABSOL PRES/SE (Voltage)
BARC More than 2.6V
MacTvetesTl [ MAP Less than the voltage at BARO
MAP/BARO SW/  Baro ¢ Time for voltage to change
=ze=c—==== MONITOR z=z=======: . . .
CMPSeRPM(REF) 700rpm MAF/BARC SW/V Required time to switch
MAP/BARO SWA  BARO BARO 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 - .
SEF498R 1. Remove MAP/BARQ switch solenoid valve.

2. Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
@_@ 12V direct curr\?nt supply
= between terminals (D Yes No
. and @
BATTERY
No supply No Yes
SEF313Q 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.

Tank fuel temperature

sensor connector
DISCONNECT

560

EC-398

211
I EY Temperature °C (°F) Resistance k
20 (68) 23-27
Q] 50 (122) 0.79 - 0.90
If NG, replace tank fuel temperature sensor.
SEF3797
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

SYSTEM DESCRIPTION @l
Camshaft position sensor Engine speed X
i (04,
Mass air fiow sensor Amount of intake air _
i &l

Engine coolant temperature sen- | ENgine coolant temperature

sor

\ 4
=
o)

Battery voltage

Battery N
Ignition switch Start signal EVAP canister B
| ECM »i purge volume
N control valve
Closed throtile position switch Closed throttle position . GL
Throttle position sensor Throttle position N T

Density of oxygen in exhaust gas

Front heated oxygen senser N AT
{Mixture ratio feedback signal) "
Tank fuel temperature sensor Fuel temperature in fuel tank N
> FA
Vehicle speed sensor Vehicle speed
i RA

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass
passage in the EVAP canister purge volume control valve changes to control the flow rate. A built-in step g8
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 §T
is regulated as the air flow changes.

BT
&
COMPONENT DESCRIPTION
i The EVAP canister purge volume control valve uses a step
I motor to control the flow rate of fuel vapor from the EVAP can- EL

ister. This motor has four winding phases. li 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 DX
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 561

EC-399
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Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITCR ITEM CONDITION SPECIFICATION
Idle 0 step
® Engine: After warming up
® Shift lever: N More than 60 seconds after starting
PURG VOL GV ® No-load engine

® M/T models: Jack up drive wheels
and shift {o tst gear position,

A/T models: 2,000 rpm
M/T modeis: 2,000 rpm and more than

16 km/h {10 MPH)

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

TER-
WIRE DATA
MINAL GOLOR iTEM CONDITION (DG voltage)
NO.
5 L EVAP canister purge vol- {Engine is running.| {(Warm-up condition) 0- 04V
6 G ume conirol valve idle speed '
1% |Y EVAP canister purge vol- | [ENgine is running. | BATTERY VOLTAGE
17 OR ume control valve Idle speed {11 - 14v)
56 | WR — BATTERY VOLTAGE
81 WR Power supply for ECM |Igmt|on switch “ON | (1 - 14V)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble

Code No. Malfunction is detected when ...

(Possible Cause)

® EVAP control system pressure sensor

® EVAP canister purge volume control valve (The
valve is stuck open.)

® EVAP canister purge control valve

® EVAP canister

® Hoses
(Hoses are connected incorrectly or clogged.)

® EVAP canister vent control vaive

P1444
0214

® The canister purge flow is detected during the
specified driving conditions, even when EVAP
canister purge volume control valve is complately
closed.

562 EC-400
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B PURG CNAV&SY P1493ll [ ]

THIS SUPPORT FUNCTION

. ISFOR
DTC P1493.
SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT |] START |

SEF610U

B PURG CNV&S/V P1493ll [ ]

xxxxk OK xxxwx

8l SELF-DIAG RESULTSI

#* %k %k k NO FAILURE * > * %

END ”_ PRINT |

SEF&11U

W PURG VOL CNA P144418 []

THIS SUPPORT FUNCTION
IS FOR

DTG P1447.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT |L START |

SEFet2U

=z=zz===== MONITOR ==zzzzz===:

Bl PURG VOL CNV P1444 B[]
TESTING

CMPS«RPM(REF) 1687rpm
THRTL POS SEN 0.74V
B/FUEL SCHDA. 2 bmsec

SEF853U

M PURG VOL CN/V P1444 li[]
COMPLETED

SELF-DIAG RESULTS

SEFg02U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE @
CAUTION:
Always drive vehicle at a safe speed. WA
NOTE:
If “DTC CONFIRMATION PROCEDURE” has been previ-
ously conducted, always turn ignition switch “OFF” and EWM
wait at least 5 seconds before conducting the next test.
TESTING CONDITION: e
Always perform test at a temperature above 5°C (41°F) .

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

perature.

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

3) Tum ignition switch “ON”. FE

4) Select “PURG CN/V & S/V P1493" of “EVAPORA-
TIVE SYSTEM” in “DTC WORK SUPPORT” mode
with CONSULT. CL

5) Touch “START”.

6) Start engine and let it idle for at least 90 seconds.

7) When the following conditions are met, “TESTING” T
will be displayed on the CONSULT screen. Maintain
the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take at least 30 AT
seconds.)

Selector lever: Suitable position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH) FA
CMPS-RPM (REF):1,200 rpm or more (A/T)
1,600 rpm or more (M/T)
B/FUEL SCHDL: 1 - 4.5 msec A

8) Stop vehicle with engine running.

9) Select "PURG VOL CN/V P1444” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with 2R
CONSULT.

10} Touch “START”.

If “COMPLETED"” is displayed, go to step 12. T

11) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain "
the conditions continuously until “TESTING” S
changes to "COMPLETED”. (It will take at least 20
seconds.) BT
Selector lever: Suitable position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
CMPS-RPM (REF):1,200 rpm or more (A/T) YA

1,600 rpm or more (M/T)
B/FUEL SCHDL: 1 - 4.5 msec

NOTE: EL

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

from step 2).

12)Make sure that “OK” is displayed after touching [py
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-404.

563
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VEHICLE SPD ...

IGN ADVANCE .......ccoomninna
CALC LOAD ..... :
MAP . BKPaA
MAF ... .20gm/s
THROTTLE POS ... 0.0%
INTAKE AIR ... 27°C
FUEL SYS #1. .. OLDRIVE
FUEL SYS #2 .. UNUSED
SHORT FT #7 ..o 0.8%
LONG FT #1 0.0%
O23B131.... 0.200V
O2FTB1 51 ... o 0.B%
O256B182......cceeeivenn, 0.010V

SEF519R]

[o] cannecToR]|
51

I Ecm

® o

SEF487R

564

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

1)
2)

3)
4)

5)
6)

8)
9)

NOTE:
Hold the accelerator pedal as steady as possible during

driving in step 7).

If the driving conditions are not satisfied in step 7),
restart the procedure.

It is better that the fuel level is low.

OR
Lift up vehicle.
Start engine and warm it up to normal operating tem-
perature.
Select “MODE 1” with GST.
Check coolant temperature.
Coolant temperature: 4¢ - 100°C (104 - 212°F)
Be sure that water temperature does not exceed
100°C. If it becomes higher than 100°C, cool down
the engine and perform the procedure again from the
beginning.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Restart engine and let it idie for at least 100 seconds.
Maintain the following conditions for at least 80 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
Engine speed: 1,200 rpm or more (A/T)

1,600 rpm or more {(M/T)
Coolant temperature: 40 - 100°C (104 - 212°F)
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-404.

OR

1)
2)

3)

4)

5)

Lift up vehicle.
Start engine and warm it up to normal operating tem-
perature.
Check voitage between ECM terminal &) and engine
ground
Voltage: 0.8 - 1.5V
Perform the following procedure before the voltage
drops below 0.8V. If the voltage drops below 0.8V,
cool down the engine and perform the entire proce-
dure all over again.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Restart engine and let it idle for at least 100 seconds.
Maintain the following conditions for at least 80 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
Engine speed: 1,200 rpm or more (A/T)

1,600 rpm or more (M/T)
Check voltage between ECM terminal 6) and
engine ground: 0.8 - 1.5V

EC-402
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

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

8) Perform “Diagnostic Test Mode Il (Self-diagnostic
resuits)” with ECM. :

9) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-404.

NOTE:

Hold the accelerator pedal as steady as possible during
driving in step 6).

If the driving conditions are not satisfied in step 6),
restart the procedure.

It is better that the fuel level is low.

EC-403

@l
VA
EM

LG
FE

GL

MT

AT

FA

:

BR

ST
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HA

EL

[
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Evaporative Emission (EVAP) Canister Purge |

EVAP camsterf/@ e mag | VOlUMeE Control Valve (Cont’d)
purge volume .
B o m, " DIAGNOSTIC PROCEDURE
INSPECTION START
- hd NG
(CHECK COMPONENT. »| Replace EVAP canister
(EVAP canister purge volume control purge volume control
valve). valve.
Refer to “COMPONENT INSPECTION”
~on next page. -
| OK
E A 4 NG
CHECK COMPONENT »| Replace EVAP control sys-
(EVAP control system pressure sensor). tem pressure sensor and
EVAP control 1. Check disconnection of hose connected repair or replace hamess
to the sensor. and connecior.
system pressure | | 3 Check sensor hamess conneclor for
\ §¢nsor harness water.
connector Water should not exist.
If OK, go to step 3.
3. Check EVAP control system pressure
5ensor.
Refer to “COMPONENT INSPECTION”,
EC-406.
SEFS04T ¢ oK
NG ]
CHECK COMPONENT »| Replace EVAP canister
(EVAP canister vent control valve). vent control valve.
Refer to “COMPONENT INSPECTION”,
EC-406.
EVAP canister
b 10K
NG )
CHECK RUBBER TUBE FOR CLOG- » Clean, repair or replace
GING. rubber tube and/or water
Check obstructed water separator, separator.
improper connection of hose and rubber
tube to EVAP canister vent control valve
Wate: 3 EVAP canister glrl’c‘iN célrean the rubber tube using air
™4 vent control valve sersosy| | For water separator, refer to “COMPO-
NENT INSPECTION", EC-411.
oK
h 4 NG
CHECK IF EVAP CANISTER IS SATL- »| Replace EVAP canister
RATED WITH WATER. and check the following
1. Remove EVAP canister with EVAP can- 1. Check hose connections
ister vent conirol valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. If it will, weigh the EVAP canis- clogging and poor con-
ter with the vent controf valve attached. nection.
If the weight is: 2. Check water separator.
More than 1.8 kg (4.0 Ib) — NG Refer to “COMPONENT
tess than 1.8 kg (4.0 Ib) + OK INSPECTION", EC-411.
If NG, repair or replace
OK hose or replace water
separator.
A4
Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
INSPECTION END
566
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DOOMECST COMPONENT INSPECTION

1S, Gﬁj] @@ EVAP canister purge volume control valve

1. Disconnect EVAP canister purge volume control

valve harness coennector. VS

2. Check resistance between the following terminals.
terminal @) and terminals (1), @
terminal & and terminals (@), (& EM
Resistance:

Approximately 35 - 43() [At 20°C (68°F)]

3. Reconnect EVAP canister purge volume control valve LG

harness connector.

& DISCONNECT
- K 4, Remove EVAP canister purge volume control valve .
ands Ec

from intake manifold collector and disconnect hoses
from the valve.
{(Plug the purge hoses. The EVAP canister purge vol-
ume control valve hamess connector should remain FE
Q] connected.)
5. Turn ignition switch “ON".

6. Perform “PURG VOL CONT/V” in “ACTIVE TEST” CL

mode with CONSULT. Check that EVAP canister
SEFss3Q purge volume control valve shaft moves smoothly

forward and backward according to the valve open- T
MacTveTesTm [l ing.
f NG, replace the EVAP canister purge volume con-
PURG VOL CONTN  20Step trol valve. Ar
===z=zzzzz MONITOR ===z==z=zz==c OR
o IR o .ﬁ*‘ 1. Disconnect EVAP canister purge volume control o,
AF ALPHA 100% = valve harness connector.
THRTL POS SEN 0.48v 2. Check resistance between the following terminals.
terminal (@) and terminals (1), @ BA,
[Qu UP || DWN |[Qd] t;;r:ilggn(g)e?nd terminals @, ®
SEFSOTR Approximately 35 - 430 [At 20°C (66°F)] -

3. Reconnect EVAP canister purge volume control valve
harness connector.

4. Remove EVAP canister purge volume control valve g
from intake manifold collector and disconnect hoses
from the valve.

{(Piug the purge hoses. The EVAP canister purge vol- gg
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
EVAP Ca"isler’/_@ Intake manifold If NG, replace the EVAP canister purge volume con-
purge volume " trol valve.
control valve EL
2

EC-405 567
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CONNECT
A€

ECM IOI CONNECTOR]|

EVAP control system 67
pressure sensor

SEF516U

WactveresTB [

VENT CONTROLY OFF

==m====r MONITOR =======:
CMPSsRPM(POS)
FR 02 MNTR-B*
A/F ALPHA-B1
THRTL POS SEN

IRYW/EYEE| OFF |

SEF601U

~

BAITERY

e .53-12N-m
W {0.54 - 1.2 kg-m,
46.9 - 104 in-1b)

o) %@O

AEC783A

568

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont
COMPONENT INSPECTION

!d)

EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-

ness connector connected.

Remove hose from EVAP control system pressure sensor.

system pressure sensor as shown in figure.

2.
3. Use pump to apply vacuum and pressure to EVAP control
4

Check output voltage between ECM terminal &) and engine

ground.

Pressure (Relative to atmospheric pressure) Voitage (V)
0 kPa {0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, —2.76 inHg) 0.4-06

CAUTION:

e Always calibrate the vacuum pump gauge when using

it.

e Do not apply pressure below -20 kPa (-150 mmHg,

-5.91 inHg) or over 20 kPa (150

mmHg, 5.91 inHg).

5. If NG, replace EVAP control system pressure sensor.

EVAP canister vent control valve
Check air passage continuity.

with CONSULT.

Perform “VENT CONTROL/V” in “ACTIVE TEST” mode

Condition Air passage continuity

VENT CONTROL/YV between @ and
ON No
OFF Yes

OR

" Air passage contirtuity

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.

EC-406



TROUBLE DIAGNOSIS FOR DTC P1446

To water ' Coil

separator Terminal

Valve

) = Spring

-1

©-ring Canister side  Plunger
SEF032W

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close)

COMPONENT DESCRIPTION

(Ei

The EVAP canister vent control valve is located on the EVAP

canister and is used to seal the canister vent.

1A

This solenoid {the EVAP canister vent control valve) responds

to signals from the ECM.

When the ECM sends an ON signal, the coii in the solenoid E[Y

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 LC

evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually H

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. FE
EVAP canister CL,
vent control valve
SEF469T|
_ AT
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
In
MONITOR ITEM CONDITION SPECIFICATION AT
VENT CONT/V ® [gnition switch: ON OFF
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. BA
TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLCR (DC Voltage) BE
108 PUW EVAP canister vent con- }Ignition Swich “ON”[ BATTERY VOLTAGE
trol valve {11 - 14v) ST
ON BOARD DIAGNOSIS LOGIC
Diagnostic
an Check ftems
Troul?\ljt(e) Code Malfunction is detecied when ... (Possible Cause)
: BT
P1446 ® EVAP canister vent control valve remains closed ® EVAP canister vent contro! valve
0215 under specified driving conditions. ® EVAP controi system pressure sensor and the circuit
® Blocked rubber tube to EVAP canister vent controt .
valve HA
® Water separator
® EVAP canister is saturated with water.
L
i)
569
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% MONITOR % NoraL [

CMPS«RPM(REF)
COOLAN TEMP/S
VHCL SPEED SEN
THRTL POS SEN
B/FUEL SCHDL

2300rpm
85°C
BOkm/h
1.68V
1.8Bmsec

SEF725W

570

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

ducting the next test.

1)
2
3)
4)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.
Start engine.

Drive vehicle at a speed of approximately 80 km/h
(50 MPH) for a maximum of 15 minutes.

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

If a malfunction exists, NG result may be displayed quicker.

OR

Drive vehicle at a speed of approximately 80 km/h

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

Drive vehicle at a speed of approximately 80 km/h
Turn ignition switch “OFF” and wait at least 5 sec-

Turn ignition switch “ON” and perform “DIAGNOS-
TIC TEST MODE (Seli-diagnostic results)” with

3)
PROCEDURE”, EC-409.
NOTE:
iy :12; Start engine.
(50 MPH) for 15 minutes.
3) Select “"MODE 7" with GST.
4)
PROCEDURE”, EC-409.
1) Start engine.
2)
{50 MPH}) for 15 minutes.
3)
onds.
4)
ECM.
5)

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-409.

EC-408
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

water.
Water should not exlist.
If OK, go to step 3.
3. Check EVAP contro! system pressure
SENSof.
Refer to “COMPONENT INSPECTION”,
EC-411.

¢0K

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

!

INSPECTION END

EC-409

/
INSPECTION START
CHECK RUBBER TUBE FOR CLOG- NG_ Clean, repair or replace
) GING. rubber tube and/or water
EVAP canister Check obstructed water separator and separator.
T \ vent control valve || ppher tube to EVAP canister vent control
SEF460T ;i])‘\ferand clean the rubber tube using air
E’ For water separator, refer to EC-411.
OK
y "
EVAP canister CHECK COMPONENT » Replace EVAP canister
/ (EVAP canister vent control valve and vent control valve and
O-ring)- Q-ring.
Refer to “COMPONENT INSPECTION”
on next page.
B oK
EVAP canister 4
Water~§ vent control valve serseau|] CHECK IF EVAP CANISTER IS SATU- | NC, | Replace EVAP canister
RATED WITH WATER. and check the following
i ; 1. Remove EVAP canister with EVAP can- 1. Check hose connections
\ \/— EVAP canister ister vent conirol valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. clogging and poor con-
EVAFP control If it will, weigh the EVAP canister with nection,
gystem pressure the vent control valve attached. 2. Check water separator.
\ sensar harnass If the weight is: Refer to “COMPONENT
connector More than 1.8 kg (4.0 Ib} — NG INSPECTION”, EC-411.
Less than 1.8 kg (4.0 Ib) —» OK If NG, repair or replace
hose or replace water
A OK separator.
o v
SEFS04T| | CHECK COMPONENT AND GIRCUIT NG Replace EVAP controf 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

A

EM

LG

FE

CL
MT
Ar

FA

ER

ST

RS

571
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Evaporative Emission (EVAP) Canister Vent

0-ring €23 Control Valve (Close) (Cont’d)
mcmveresstl L) | COMPONENT INSPECTION
VENT CONTROLY OFF EVAP canister vent control valve
omamaros el | Check air passage continuity.
Fca Mot AICH Perform “VENT CONTROL/” in “ACTIVE TEST” mode.
THRTL POS SEN 0,52V
[_ON TlonoFr m Condition Air passage continuity
VENT CONTROL/V between (&) and
SEF601U ON No
OFF Yes
) j»)
/Q\ 0-ring o Air passage continuity
5 Condition between @ and
5.3-12 N-m 12V direct current supply between ter- No
(0.54 - 1.2 kg-m, minals (1) and (2)
46,9 - 104 in-Ib)
DATTERY
paEC7ess| O 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 property.

EC-410
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Evaporative Emission (EVAP) Canister Vent

e Control Valve (Close) (Cont’d)
@“ EVAP control system pressure sensor
ECM IOICONNECTOH" 1. Remove EVAP control system pressure sensor with its har- €l
EVAP control system 87 ness connector connected.
pressure sensor 2. Remove hose from EVAP control system pressure sensor.
3. Use pump to apply vacuum and pressure to EVAP control MA
D O system pressure sensor as shown in figure.
1 4. Check output voltage between ECM terminal € and engine . o
1 ground el
SEF516U 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) 0.4-06
CAUTION:
e Always calibrate the vacuum pump gauge when using
it. FE
¢ Do not apply pressure below -20 kPa (-150 mmHg,
-5.91 inHg) or over 20 kPa (150 mmHg, 5.91 inHg).
5. If NG, replace EVAP control system pressure sensor. GL
MT

Water separator
1. Check visually for insect nests in the water separator air

inlet. AT
o /® 5/ v . Check visually for cracks or flaws in the appearance.
y @ — 5 . 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.

Blind plug

= (&) : Boftom hole (To atmasphere)
@: Emergency tube (From EVAP canister)

© : Intet port (To member) SEFA29T

f«
* U AWN

H&

EC-411 o7
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

“Note: If DTC P0510 is displayed with P1447, perform TROUBLE DIAGNOSIS FOR DTC P0510 first.
(See EC-328.)

EVAP canister purge control solenoid valve
EVAP control system pressure s m

ensor EVAP .
Vacuum cut valve bypass valv servioe por
Refueling control valve
and refueling EVAP vapor \\\\H One-way valve
cut valve 3
[
~ \ EVAP canister purge
Fuel tank Vacuum= | EVAP

) control valve
cut valve |canister
EVAP canister purge

EVAP canister

vent control \é volume control valve

valve SEFB50U
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 normal purge conditions (non-closed throttle), the EVAP canister purge volume control valve and
EVAP canister purge control valve are open. Purge flow exposes the EVAP control system pressure

sensor to intake manifold vacuum.

ON BOARD 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 Check ltems
Troubr‘l‘le0 Code Malfunction is detected when .... : (Possible Cause)
P1447 ® EVAP control system does not operate properly. ® EVAP canister purge volume control valve stuck
o1 ® EVAP control system has a leak between intake closed
manifold and EVAP control system pressure sensor. | ® EVAP canister purge control valve stuck closed
® EVAP control system pressure sensor
® | pose, disconnacted or improper connection of rubber

tube

Blocked rubber tube

EVAP canister purge control solenoid valve
Blocked or bent rubber tube to MAR/BARQO switch
solenocid valve

Cracked EVAP canister

Closed throttle position switch

Improper connection of one-way vaive

Blocked purge port

EVAP canister vent control valve

> EC-412
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B PURG CNV&S/V P1493 8 [

THIS SUPPORT FUNCTION

. ISFOR
DTC P1493.
SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITICN FOR THIS
DIAGNOSIS.

| Exm || starT |
SEF610U

B PURG CNAV&SN P1493ll [

sdexx OK wxxxs

_ M SELF-DIAG RESULTS I}

% 3k % ¥ NO FAILURE * % % *

[ ewp [ PRINT ]

SEF611U

M PURG VOL CN/V P1444 1 [

THIS SUPPORT FUNCTION
IS FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

] EXIT || smnT |
SEF&612U

W PURG VOL CN/V P1444 B[]
COMPLETED

SELF-DIAG RESULTS

SEF902U

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

- CAUTION:

Always drive vehicle at a safe speed.

NOTE:

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

ducting the next test.

TESTING CONDITION:
Always perform test at a temperature above 5°C (41°F).

® "

2)
3)
4)

5)
6)

Start engine and warm it up to normal operating tem-
perature. _
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Start engine and let it idle for at least 1 minute.
Select “PURG CN/V & S/V P1493” of “EVAPORA-
TIVE SYSTEM” in “DTC WORK SUPPORT” mode
with CONSULT.
Touch “START”.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously untii “TESTING”
changes to “"COMPLETED”. (It will take at least 30
seconds.)
CMPS-RPM (REF): 1,200 rpm or more (A/T)

- 1,600 rpm or more (M/T)
Selector lever: Suitable position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
B/FUEL SCHDL: 1 - 4.5 msec

If “TESTING” is not displayed after 5 minutes, retry
from step 2). :

7)

8)

9)

Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS” and go to the following
step. If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE” of “TROUBLE DIAGNOSIS FOR
DTC P1493", EC-444.

Select “PURG VOL C/V P1444” of “EVAPORATIVE
SYSTEM” in "DTC WORK SUPPORT” mode with
CONSULT.

Touch “START”.

If “COMPLETED” is displayed, go to step 11.

10) When the following conditions are met, “TESTING”

will be displayed on the CONSULT screen. Maintain
the conditions continuously until ~ “TESTING”
changes to “"COMPLETED”. (It will take at least 20
seconds.)
CMPS-RPM (REF): 1,200 rpm or more (A/T)

1,600 rpm or more (M/T)
Selector lever: Suitable position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
B/FUEL SCHDL: 1 - 4.5 msec

H “TESTING” is not displayed after 5 minutes, retry
from step 2).

EC-413

EM
LG
FE
ClL

M
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B PURG FLOW P1447 Bl [ ]
OUT OF CONDITION

CMPS-RPM(REF) 1062rpm
THRTL POS SEN 0.59v
B/FUEL SCHDL 1.2msec

SEF250V

=ozzxzemx==z MONITOR —========x

B PURG FLOW P1427 Bl []

CMPS-RPM(REF) 2375rpm
THRTL POS SEN 0.7zv
B/FUEL SCHDL 2.1msec

SEF251V|

B PURG FLOW P1447l [ ]
COMPLETED

SELF-DIAG RESULTS

576

SEF905U

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-399.

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 untii “TESTING”
changes to “COMPLETED?”. (It will take at least 35
seconds.}

Selector lever: Suitable position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
CMPS-RPM (REF): 1,200 rpm or more {(A/T)
1,600 rpm or more (M/T)
Engine coolant temperature: 70 - 100°C (158 -
212°F)

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

from step 2).

15)Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-416.

EC-414



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

. “ @i OVERALL FUNGTION CHECK | a

s Tleowestor] Use this procedure to check the overali monitoring function of
the EVAP control system purge flow. During this check, a 1st trip

67
DTC might not be confirmed. RA
_ 1) Lift up drive wheels.
' 2) Start engine and warm it up to normal operating tem-
& o perature. R
T AECazeA 3) Turn ignition switch “OFF” and wait at least 5 sec-
onds. LE

4} Start engine and wait at least 70 seconds.
5) Set voltmeter probes to ECM terminal €2 (EVAP con-
trol system pressure sensor signal) and engine
ground.
6) Check EVAP control system pressure sensor value at
idle speed. FE
7) Establish and maintain the following condmons for at
least 1 minute.
Air conditioner switch: ON CL
Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON MT
Engine speed: Approx. 3,000 rpm
Gear position:

M/T modeis AT
Any position other than “Neutral” or
“Reverse”

A/T models B4

Any position other than “P”, “N” or “R”
Verify that EVAP control system pressure sensor
value stays 0.1V less than the value at idle speed for [RA
at least 1 second.

8) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-416.
. BR

8T

RE

EC-415 S17
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

Intake manifold

e

EVAP canister”
purge volume '//'/@

control valve

CHECK COMPONENT
(EVAP canister purge volume control

valve).
Refer to “COMPONENT INSPECTION",

EC-418.

578

¥

vOK

®

(Go to next page.}

EC-416

WacTveTesTM L DIAGNOSTIC PROCEDURE
PURG CONT 8v (O N
(PURG CONTVAC) VG ON INSPECTION START
zzzzzzzzzz MONITOR zzz==z===-
PURG CONT S/V ON v
CMPSeRPM(REF) 2000rpm NG .
CLSD THL/P SW OFEF CHECK EVAP CANISTER. . | Replace EVAP canister.
COCLANT TEMP/S 84°C Check EVAP canister for cracks. "
OK
BN (on/OFF[ OFF |
SEFS16T h 4 B3]
[ CHECK PURGE FLOW. NG | CHECK EVAP PURGE
Vacuum gauge =™ 1. Disconnect vacuum hose from " LINE.
_ Cf (S\H EVAP canister purge control Check EVAP purge line for
\ 3-way connector solenoid valve at EVAP service improper connection, dis-
[fﬁ EVAP canister port and install vacuum gauge. connection and blocked
purge control 2. Start engine and let it idle. purge port.
@i@ valve 3. Perform “PURG CONT S/V” in 1. Turn ignition switch
. "ACTIVE TEST” mode. “OFF".
Vacuum hode 4. Rev engine up to 2,000 rpm. 2. Disconnect purge hoses
{ctiginally connected 5. Select "ON” and “"OFF” on connected to EVAP can-
lo the EVAP canister CONSULT screen to turn on ister purge control valve
purge control valve) SEF622U “PURG CONT/V S/v”. (®) and EVAP canister
ON: Vacuum should exist. purge volume control
El— One-way OFF: Vacuum should not valve ().
EVAP canister purge valve exist. 3. Blow air intc each hose
control solenoid valve OR and make sure air flows
@ 1. Start engine and warm it up to freoly.
normal operating temperature. 4. Check EVAP purge port
2. Stop engine. ; )
3. Jack up drive wheels. 5. Check improper connec-
EVAP canister 4. Disconnect vacuum hose from tion of one-way valve.
5:|rvg: control EVAP canister EVAP canister purge volume If NG, repair or clean
purge volume control valve and install vacuum hoses and/or purge port.
contral valve SEF21U gauge. . . OK
5. Start engine and let it idle for at
B least 60 seconds.
6. Check vacuum hose for vacuum
- Y
@ when revving engine up to 2,000
rpm. CHECK CQMPONENT
-a é:? While operating solenoid (EVAP can'|ster purge con-
~ valve, vacuum should exist. ol solen‘ord vaive).
7. Release the accelerator pedal Refer to lCOI‘fPONENT
and let idle. INSPECTION”, EC-419.
Vacuum should not exist.
Intake manifold OK
SEF368U v
NG

Replace EVAP canister
purge volume control
valve.




TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System

- . y
T
Bl cunr constor uras Purge Flow Monitoring (Cont’d)
r~__ control solenoid valve
il
D)
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge control solenoid "] purge control solenoid R,
valve). valve.
Refer to “COMPONENT INSPECTION”,
X EC-419. ERM
SEF470T| OK
r \ \/ & \ || CHECK COMPONENT NG | Replace EVAP canister
0 Srﬁ:ze:"fsmr {EVAP canister purge control valve). "] purge control vaive.
t ~- Refer to "COMPONENT INSPECTION”,
EC-419.
) OK EE
./
e St CHECK COMPQONENT NG| Replace EVAP control sys- | @
purge contral valve (EVAP control system pressure sensor). "] tem pressure sensor and
A P b - SN seFoany| | T Check disconnection of hose connected repair or replace harness
to the sensor. and connector. T
\ \ 1 L 2. Check sensor harness connector for
EVAP canister
B water,
e Water should not exist. AT
EVAP control If OK, go to step 3.
system pressure | [ 3. Check EVAP control system pressure
\ sensor harness sensor. FA
/ | cannector Refer to “COMPONENT INSPECTION”,
-l ) EC-420.
. OK RA
G
SEF504T] © ¥
CHECK COMPONENT NG | Replace EVAP canister BE
EVAP canister i (EVAP canister vent control valve and "| vent control valve and
[ QC-ring)- Q-ring.
Refer to "COMPONENT iNSPECTION”, &r
| EC-425.
OK
h 4 ] ES
CHECK EVAP PURGE LINE. NG | Replage it.
EVAP . Inspect EVAP purge line {pipe and rubber " a7
canister ; B
- \ vent control valve tube). Check for evidence of leaks.
f OK
SEF469T.
A 4 [H]A
Clean EVAP purge line (pipe and rubber
tube} using air blower.
EL
v
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106. 12X
A 4
INSPECTION END

EC-417 579
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(O]

@ |

WECE

SEF353Q)

LJ

WAactiveTEST

PURG VOL CONT/V 20Step
==zz=====s MONITOR ======zzzz=
CMPSeRPM(REF)
FR 02 MNTR

A/FF ALPHA
THRTL POS SEN

100%
0.48v

Qull UP | DWN j[Qd

SEFS07R

e

H e
EI\II:;I; 32[3::?/@ Intake manifoid
EXn " Q
ol '

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

® 7

2)

3)
4)

5)

Disconnect EVAP canister purge volume control
valve harness connector.

Check resistance between the following terminals.
terminal (2) and terminals (), @®

terminal & and terminals @), &

Resistance:

Approximately 35 - 430} [At 20°C (68°F)]
Reconnect EVAP canister purge volume control valve
harness connector.

Remove EVAP canister purge volume control vaive
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge voi-
ume control valve harmess connector shouid 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.

3)
4)

OR
Disconnect EVAP canister purge volume control
valve harness connector. '
Check resistance between the following terminals.
terminal @ and terminals ), 3@
terminal (& and terminals @), &
Resistance:

Approximately 35 - 43() [At 20°C (68°F)]
Reconnect EVAP canister purge volume control valve
hamess 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.)

Tumn 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-418



TROUBLE DIAGNOSIS FOR DTC P1447

Direction of EVAP canister

AEC928A

B ACTIVE TEST B ]
PURG CONT S8V O N

{PURG CONT VAC) VC ON
=====z====z MONITOR ==z==z=z=:
PURG CONT 8/V ON
CMPSeRPM(REF) 2000rpm
CLSD THL/P SW OFF
COOLANT TEMP/S 84°C

YR ON/OFF][ OFF |

SEFS516T)

63 -

{M/T models only)

IN>./ "/ ~.
SIS, &
< Za

EVAP canister

xﬁpurge control
valve \\ b

o

SEFQ42V

BATTERY

SEF313Q

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

EVAP canister purge control valve

Check EVAP canister purge control valve as iollows:

1. Blow air in port @ and © and ensure that there is no leak-
age.

2. Plug port @® and blow air in port ®. Ensure that there is
resistance to flow out of port (€. .

3. Plug port and blow air in port @®. Ensure that there is
resistance to flow out of port ©.

4. Apply vacuum to port @ [approximately —13.3 to —20.0 kPa
(—100 to —150 mmHg, -3.94 tc -5.91 inHg)].
Plug port ® and blow air in port (© and ensure free flow out
of port ®.
Plug port &) and blow air in port © and ensure free flow out
of port ®).

EVAP canister purge control solenoid valve

@l

i

ERM

LG

1. Jack up driving _wheels (M/T models only). FE
2. Turn ignition switch “ON".
3. Select “PURG CONT S/V” of “ACTIVE TEST” mode
with CONSULT. CL
4. Start engine and warm it up to normal operating tem-
perature.
5. Disconnect vacuum hose at EVAP canister purge MT
control valve.
6. Touch "ON” and “OFF” and check for vacuum pass-
ing through the hose. AT
Condition Vacuum
Idle Not exist FA
2,000 rpm (A/T models)
2,000 rpm with 1 gear position (M/T Exist
models)
OR BR
@ Check air passage continuity.
8T
Air passage Air passage
Conditicn continuity continuity
between @ and belween @ and @ RS
12V direct current supply
between terminais Yes No Ell
No supply No Yes
If NG or operation takes more than 1 second, replace solenoid [HA
valve.
EL
)
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TROUBLE DIAGNOSIS FOR DTC P1447

[_Ecm_lo[connecTor]|

EVAP control system 67
pressure sensor

SEF516U

Ared side

AEC1404
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (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
system pressure sensor as shown in figure.
4. Check output voltage between ECM terminal &) and engine
ground.
Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg) 0.4-06
CAUTION:
e Always calibrate the vacuum pump gauge when using

[

5.

it.
Do not apply pressure below -20 kPa (-150 mmHg,
-5.91 inHg) or over 20 kPa (150 mmHg, 5.91 inHg).

If NG, replace EVAP control system pressure sensor.

One-way valve

Check one-way valve air passage continuity.

Coendition Air passage continuity
Blow air into side B to A Yes
Blow air into side Ato B No

If NG, replace one-way valve.

Make sure to install one-way valve with the colored side

facing the vacuum.

EC-420



TROUBLE DIAGNOSIS FOR DTC P1448

Spring

Onri
g Canister side  Plunger
SEFQ32W|

EVAP canister
vent controf valve

SEF469T)|

Specification data are reference values

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open)

COMPONENT DESCRIPTION

NOTE: .
If DTC P1448 is displayed with P0440 or P1440, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first.

Gl

(A

The EVAP canister vent control valve is located on the EVAP -

canister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds
to signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid
valve is energized.

A plunger will then move to seal the canister vent. The ability to
seal the vent is necessary for the on board diagnosis of other
evaporative emission control system components.

This solenoid valve is used only for diagnosis, and usually
remains opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and
allows “EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V ® [gnition switch: ON

OFF

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NC.
i - E
108 PUAW EVAP canister vent con |Ignition S ON" I BATTERY VOLTAG
trol valve (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic o Check ltems
Trou?\lli -Code . Malfunction is detected when ... (Possible Cause)
P1448 ® EVAP canister vent control valve remains opened ® EVAP canister vent control valve
0309 under specified driving conditions. ® EVAP control system pressure sensor

® Blocked rubber tube to EVAP canister vent control
valve

® Water separator

® EVAP canister is saturated with water.

® Vacuum cut valve

EC-421
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TROUBLE DIAGNOSIS FOR DTC P1448

Evaporative Emission (EVAP) Canister Vent

Bl EVAP SML LEAK Po44c |:|

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED,

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

| EXIT|] START |

SEF405W

Control Valve (Open) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

NOTE:

o If DTC P1448 is displayed with P0440 or P1440, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first.

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

TESTING CONDITION:

B EvVAP SML LEAK Po440 il |:|

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COCLED.

{ EXIT || PRINT

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level sur-
face.

e Always perform test at a temperature of 0 to 30°C (32 to
86°F).

e |t is better that the fuel level is low.

1} Turn ignition switch “ON".

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

onds.
3) Turn ignition switch “ON" and select "DATA MONI-

SEF669U TOR"” mode with CONSULT.

4) Make sure that the following conditions are met.

W EVAP SML LEAK Po440 Bl []

WAIT. ..

KEEP ENGINE RUNNING

AT IDLE SPEED.

COOLAN TEMP/S: 0 - 70°C (32 - 158°F)
INT/A TEMP SE: 0 - 60°C (32 - 140°F)

5) Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

NOTE:

e If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at 25°C (77°F) or cooler. After “TANK F/TMP

SEFS51V SE” becomes less than 30°C (86°F), retest.

Bl EvaP SML LEAK Po440 i D

*¥kkrk QR *kkkkx

| END || PRINT

SEF297U

(Use a fan to reduce the stabilization time.)

e If the engine speed cannot be maintained within
the range displayed on CONSULT screen, go to
“Basic inspection”, EC-82.

e The engine idle portion of this test (See illustra-
tion at left.) will take approximately 5 minutes.

6) Make sure that “OK” is displayed.

If “NG” is displayed, go to the following step.

NOTE:

Make sure that EVAP hoses are connected to EVAP

canister purge volume control solenoid valve prop-

erly.

%E—j] O/-ring 8

7) Stop engine and wait at least 5 seconds, then turn

W acTvETEST Il

SEFe01U

D HONH.
8) Disconnect hose from water separator.

VeNT conroLy OFF 9) Select “VENT CONTROL/V' of “ACTIVE TEST”
memmmas: MONITOR ===z mode with CONSULT.

FRO2ZMNTRE1  RiGH 10) Touch “ON” and “OFF” alternately.

THRILPOSSEN 052V 11) Make sure of the following.
[[ON]

EC-422



TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

Condiition i:&?::gé C:::;'n al
Touching “ON” No
Touching “OFF” Yes MA
If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-424. -

If the result is OK, go to “DIAGNOSTIC PROCE-
DURE” for “TROUBLE DIAGNOSIS FOR DTC
P0440”, EC-290. LE

OR

@ OVERALL FUNCTION CHECK
2 % Use this procedure to check the overall function of the EVAP AT
canister vent control valve circuit. During this check, a DTC

%\ might not be confirmed.
O-ring €9 @ 1) Disconnect hose from water separator. FA
2) Disconnect EVAP canister vent control valve harness
connector.

53-12N+m ; :

(0.54 - 1.2 kg-m, 3) Verify the following.

46.9 - 104 in-Ib)

BATTERY AEC783A Condition Air passage continuity

12V direct current supply between No BR
terminals @ and @
No supply Yes S

If the result . is NG, go to “DIAGNOSTIC

PROCEDURE”, EC-424.
If the resuit is OK, go to “TROUBLE DIAGNOSIS R§

FOR DTC P0440”, EC-287.
BT
A

EL

EC-423 585



TROUBLE DIAGNOSIS FOR DTC P1448

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

EVAP canister
‘vent control valve

SEF469T.

B

Vacuum cut

~valve bypass valve

SEFB10T

\

/EVAP canister
Water EVAP canister
\‘ vent control valve gepsgsy
m 1
EVAP canister

y

9EVAP control
system pressure

\ sensor harness
A connector

SEF504T)

586

'

water.
Water should not exist.

3. Check EVAP control system pressure
sensor.

Refer to “COMPONENT INSPECTION" on

next page.
1' OK

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

!

INSPECTION END

EC-424

CHECK RUBBER TUBE FOR DISCON- NG.; Repair or clean.
NECTION.
Check disconnection of rubber tube to
EVAP canister vent control valve and
clean the rubber hose and/or vent control
valve then install properly.
OK
h A .
CHECK COMPONENT NG,} Replace EVAP canister
(EVAP canister vent control valve and vent control valve and
O-ring). O-ring.
Refer to “COMPONENT INSPECTION”
on next page.
OK
E h 4
CHECK COMPONENT NG.; Replace vacuum cut valve.
(Vacuum cut valve).
Refer to “COMPONENT INSPECTION”,
EC-437.
QK
v
CHECK IF EVAP CANISTER IS SATU- NG.; Replace EVAP canister
RATED WITH WATER. and check the following
1. Remove EVAP canister with EVAP can- 1. Check hose connecfions
ister vent contral valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. clogging and poor con-
If it will, weigh the EVAP canister with nection.
the vent control valve attached. 2. Check water separator.
If the weight is: Refer to “COMPONENT
More than 1.8 kg (4.0 Ib}) - NG INSPECTION”, EC-297.
Less than 1.8 kg (4.0 Ib) — OK If NG, repair or replace
hose or replace water
OK separator.
m h 4
|_CHECK COMPONENT NG.; Replace EVAP control sys-
(EVAP control system pressure sensor}. tem pressure sensor and
1. Check for disconnection of hose con- repair or replace harness
nected to the sensor. | and connector.
2. Check sensor harness connactor for




TROUBLE DIAGNOSIS FOR DTC P1448

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

COMHECT O'””QQ
/ mrxcoverssTm | COMPONENT INSPECTION
VENT GONTROLY OFF EVAP canister vent control valve <
ononros - aon=== | Check air passage continuity. '
LoD MNTR BT oo Perform “VENT CONTROL/V” in “ACTIVE TEST” mode. A
THRTL POS SEN 0.52v
Y H|FeEE| OFF | Condition Air passage continuity .
VENT CONTROLV between (&) and EM
SEF601U ON No
OFF Yes LG
¥
DO - OR
® | &
/‘Q\O-HHQQ " Air passage continuity Bl
Condition between @ and
12V direct current supply between ter- N
(054 - 1.2 kg-m, minals () and (@ © GlL
46.9 - 104 in-lIb)
AEEC783A No supply Yes
if NG or operation takes more than 1 second, clean valve using T
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.
[HE
RA
2R
= @. EVAP control system pressure sensor
HS. G} 1. Remove EVAP control system pressure sensor with its har-
EcM o] CONNECTOR ness connector connected. ST
EVAP control Symeﬂn y I 2. Remove hose from EVAP control system pressure sensor.
pressure sensor 3. Use pump to apply vacuum and pressure to EVAP control
(@ system pressure sensor as shown in figure. RS
o L ® o 4. Check output voltage between ECM terminal & and engine
; l ground. -
4. Pressure (Relative to atmospheric pressure) Voltage (V) -
SEF516U 0 kPa (0 mmHg, 0 inHg) 3.0-36
—9.3 kPa (-70 mmHg, -2.76 inHg) 04-06 A
CAUTION: EL
e Always calibrate the vacuum pump gauge when using
it.
e Do not apply pressure below -20 kPa (-150 mmHg, (D}
-5.91 inHg) or over 20 kPa (150 mmHg, 5.91 inHg).
5. If NG, replace EVAP control system pressure sensor.
587
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Blind plug

el ® 0
L4 \® o
* @: Bottom hole (To atmosphere)

®: Emergency tube {From EVAP canister)
©: Inlet port {To member)

SEF329T

588

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

Water separator

Check visually for insect nests in water separator air inlet.
Check visually for cracks or flaws in the appearance.
Check visually for cracks or flaws in the hose.

Check that ® and (© are not clogged by blowing air into
with @, and then © plugged.

In case of NG in items 2 - 4, replace the paris.

Do not disassemble water separator.

L A

EC-426



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum cut
~valve bypass valve

Vacuum cut valve

SEF510T

Vacuum Cut Valve Bypass Valve (Circuit)

COMPONENT DESCRIPTION
The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank

and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum
from being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnhosis.
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

(YA

EM

LG

EVAP canister purge control solencid valve FE
EVAF control system pressure senscr m
v EVAP service port
acuum cut valve bypass valv el
Retueling contral valve &
and refusling EVAP vapor _\_“‘-——One-way vaive
cut valve ~ P : \
EVAP canister purge MT
Vacuurn EVA_P control valve
cut valve |canister
EVAP canister EVAP canister purge
vent control \é volume centrol valve AT
valve SEFB50U
FA
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION A
VC/V BYPASS/V @ Ignition switch: ON OFF
BiR
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. s
TER-
MINAL Cv(\)l:_%ii ITEM CONDITION DCD;:;II—t/:l o
NO. (DC voitage) RS
17 PU/R Vacuum cut valve bypass |fgnition SwieR ™ ON”| BATTERY VOLTAGE
valve (11 - 14V) BT
ON BOARD DIAGNOSIS LOGIC
)
Diagnostic Trouble Malfunction is detected when Check ltems A
Code No. (Possible Cause)
P1490 ® An improper voltage signal is sent to ECM ® Harness or connectors [El,
Q801 through vacuum cut valve bypass valve. (The vacuum cut valve bypass valve circuit is
open or shorted.)
® Vacuum cut valve bypass valve [
589
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TROUBLE DIAGNOSIS FOR DTC P1490

% MONITOR ¥ NO FAIL []
CMPS'RPM(REF)  700rpm

l

RECORD

SEF190P

590

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

TESTING CONDITION:

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

1)
2)

4)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at least 5 seconds.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-430.

OR

@

Start engine and wait at ieast 5 seconds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-430.
OR

NO
JOOLS,

Start engine and wait at least 5 seconds.

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

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

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-430.

EC-428



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)
{Cont’'d)

EC-BYPS/V-01 @

IGNITION SWITCH
ON or START MA

| N
| FUSEK Refer to “EL-POWER".

104 |BLOC
% {J/B) -
mm : Detectable line for DTC

Ll—sT,(_l . = : Non-detectable line for DTC

BR
.-MSS
||

BR

LG

Fad

@

BR EE

[_Bi"‘_l T
2

VAGUUM GUT VALVE
é BYPASS VALVE
AT
LI
PUMY
AL G F@‘
@
PUR
i
*.ﬁ RA
[16]
PUR
Iu}
A @ o
@
PUR sy
777
ECM (EGCS
CvBY CONTROL
MODULE)
F24 RS
BT
T12f3[4] & [s[s[7{e](MiD, (33, (Mag) KRB ke (M7 7)
9 |ropif2)i3ftafusltsl17figligfee] W ow w akfokfiokfukhaaafisds] BR MA
als] <& Jals[elwin) . (T1) T14
slodulelEelishs] w o w G EL
i
101[1ee]103] [104]r051ce Eolileelosl  [s8[se] [%0[47] [53[54[53] [s6) ) )4
24T2s26]2728] 43 [aa] [#4] 546 57 s8] 50]60] s ]
1n7108[sos] [110f111]112 O OREEEEDEND s
11af1a]11s) [roefie7]118 341353637 BEER w - :
AECAZEA
591
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TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum cut
~valve bypass valve

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

> Without CONSULT

Go to CHECK POWER SUPPLY [E]

\B

v
CHECK CIRCUIT. OK | Go to "CHECK COMPO-
sersioT| | 1- Turn ignition switch “ON”. | NENT” after procedure [@]
2. Perform “VC/V BYPASS/V” in “ACTIVE
TEST” mode.
WAcTivVETESTEH [ 3. Maks sure that clicking sound is heard
from the vacuum cut valve bypass
VC/V BYPASSN valve.
=======zzz MONITOR =========:- NG
CMPS-RPM(REF) Orpm
FR 02 MNTR RICH B v
AF ALPHA 100% CHECK POWER SUPPLY. NG_ Check the following.
THRTL POS SEN 0.52v 1. Tumn ignition switch “OFF”", "| ® Harness connectors
2. Disconnect vacuum cut valve bypass @ @ ,
ON/OFF valve harmess connector. @
SEF384U) | 3. Turn ignition switch “ON". @, @D, @9, 0D
rE—l 4. Check voltage between terminal @ ® 10A fuse
and ground with CONSULT or tester. ® Harness for open or

Voltage: Battery voltage

short between vacuum
cut valve bypass valve

A€ € D

OK

y

and fuse
If NG, repair harness or
connectors.

P &

]

SEF877T]|

DISCONHECT

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminal (117) and terminal ).
Continuity should exist.

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

AEC A€

NG Check the following.

"] ® Hamess connectors

@@,

® Harness for open or
short between vacuum
cut valve bypass valve

and ECM

|

ECM___[of cONNECTOR]|

117

[Q]

SEF734T)|

592

OK

Y

If NG, repair open circuit or
short to ground or shoit to
power in harness or con-
nectors.

CHECK COMPONENT

(Vacuum cut valve bypass valve).
Refer to “COMPONENT INSPECTION"
on next page.

NG,_ Replace vacuum cut valve

"] bypass valve.

OK

¥

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

h 4

INSPECTION END

EC-430



TROUBLE DIAGNOSIS FOR DTC P1490
Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
wee. U | COMPONENT INSPECTION @
=z== HONTOR =e=ans Vacuum cut valve bypass valve

%ﬁﬁ%‘; i Check air passage continuity. A

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.
EM

Condition Ai ge tinj

SEF595U VGV BYP:‘\SSN blétr\:\?eses:cg:(:;n

ON : Yes LG

OFF No
FE
- Afr passage continuity
Condition between %—_\) and
12V direct cuirent supply between terrninals Yes GL
No supply No

SEF3510}

MT

Iif NG or operation takes more than 1 second, replace vacuum
cut valve bypass valve.

AT

FA

ST
RS

BT

593
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TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum Cut Vaive Bypass Valve

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum
from being applied to the fuel tank. _

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from
the ECM. When the ECM sends an ON (ground) signal, the
valve is opened. The vacuum cut valve is then bypassed to
apply intake manifold vacuum to the fuel tank.

Vacuum cut
-valve bypass valve

Vacuum cut valve
&
SEF510T,

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister purge control solenoid valve
EVAP control system pressure s

ensor .
EVAP service port
Vacuum cut valve bypass valve
Refueling contral valve
and refueling EVAP vapor

cut valve ®\ | I
[ 1 1
\ EVAP canister purge
Fuel tank vacuum= | EVAP | ohnial vaive
cut valve |canister

EVAP canister purge

EVAP canistar
veni controf \($ volume control valve
valve SEF850U

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

MONITOR ITEM CONDITION SPECIFICATION
VC/N BYPASS/V | @ Ignition switch: ON OFF

— One-way valve

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

TER-
WIRE DATA
MrLI\éAL COLOR [TEM CONDITION (DC voltage)
ERY VOLTAGE
17 PUR Vacuum cut valve bypass |Ign|'tion Switch "ON" f BATT
vaive (11 - 14V)

594 EC-432



TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Vaive Bypass Valve (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble L Check Items
Code No. Malfunction is detected when .... (Possible Cause) @l
P1491 ® ‘Jacuum 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
® EVAP canister vent control valve
® Hose between fuel tank and vacuum cut valve EM
clogged
® Hose between vacuum cut valve and EVAP canis-
ter clogged LG
® EVAP canister
® EVAP purge port of fuel tank for clogging
® ORVR system leaks
FE
GL
(T
DIAGNOSTIC TROUBLE CODE CONFIRMATION
M PURG CNVESA P1493 i [:I PROCEDURE
ITSH'i:so EUPPOHT FUNCTION CAUTION: AT
DTC P149a. Always drive vehicle at a safe speed.
SEE THE SERVICE MANUAL NOTE:
IO o E G If “DTC CONFIRMATION PROCEDURE” has been previ- '/
DIAGNOSIS. ously conducted, always turn ignition switch “OFF” and
wait at least 5 seconds before conducting the next test.
[ et || swnr TESTING CONDITION:
sererou; @ Always perform test at a temperature of 0 to 30°C (32 to
86°F). BR
T ¢ This test may he conducted with the drive wheels lifted
URG CNvasiv P14oall [ ] in the shop or by driving the vehicle. if a road test is
sxenyx OK xxxxx expected to be easler, it is unnecessary to lift the g§T
vehicle.

1) Turn ignition switch “ON".

SELF-DIAG RESULTS . . .
u u 2) Start engine and warm it up to normal operating tem- RS

# % % % NO FAILURE * % % * perature. . .
3) Turn ignition switch “OFF” and wait at least 5 seconds.

4) Start engine and let it idle for at least 1 minute. BT
| exo || eANT | 5) Select “PURG CN/V & S/V P1493” of “EVAPORA-
SEF611Y TIVE SYSTEM” in “DTC WORK SUPPORT” mode

with CONSULT.

B PURG VOL CN/V P144418 [] 6) Touch “START". N
7) When the following conditions are met, “TESTING” AL
1o 13 SUPPORT FUNGTION will be displayed on the CONSULT screen. Maintain
DTC P1447. the conditions continuously until “TESTING”
SEE THE SERVICE MANUAL changes to “COMPLETED”. (It will take at least 30
ABOUT THE OPERATING seconds.) DX
CONDITION FOR THIS y
DIAGNOSIS. CMPS-RPM (REF): 1,200 rpm or more (A/T)
1,600 rpm or more (M/T)
Selector lever: Suitable position

exm || smRT ] Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
SEFeTAY B/FUEL SCHDL: 1 - 4.5 msec

EC-433

595



TROUBLE DIAGNOSIS FOR DTC P1491

===zzzzz== MONITOR =zzz======

CMPSsRPM(REF) 1687rpm
THRTL POS SEN 0.74V
B/FUEL SCHDL 2.5msec

B PURG VOL CNA P1444 I []
TESTING

SEF853U

B PURG VOL CN/V P1444 B[]
COMPLETED

SELF-DIAG RESULTS |

SEF902U

=======2 MONITOR =z=zz==z===
CMPS.RPM{REF)
THRTL POS SEN
B/FUEL SCHDL

W vC cuTv BPAV P1491 B [
QUT OF CONDITION

1062rpm
0.58v
1.2msec

SEF255V

CMPS-BPM(REF)
THRTL POS SEN
B/FUEL SCHDL

======== MONITOR ===zzzz==-

W vccuT/vBPY P1491 Bl [

1475rpm
.70V
2.6msec

SEF258Y

M vC cuT/VEBRA P49 1l [
COMPLETED

L

SELF-DIAG RESULTS |

SEF812U

596

Vacuum Cut Valve Bypass Valve (Cont’d)

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

from step 3).

8) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS” and go to the following
step.

If “NG” is displayed, refer to "DIAGNOSTIC PROCE-
DURE” of “TROUBLE DIAGNOSIS FOR DTC
P1493”, EC-444.

9) Select “PURG VOL C/V P1444” of "EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

10) Touch “START”.

If “COMPLETED?” is displayed, go to step 12.

11) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously untit “TESTING”
changes to “COMPLETED". (It will take at least 20
seconds.)

CMPS-RPM (REF): 1,200 rpm or more (A/T)
1,600 rpm or more (M/T)

Selector lever: Suitable position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)

B/FUEL SCHDL: 1 - 4.5 msec

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

from step 3).

12) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS” and go to the following
step.

If “NG” is displayed, refer to “DIAGNOSTIC PROCE-
DURE” of “TROUBLE DIAGNOSIS FOR DTC
P1444”, EC-399.

13) Select “VC/V BYPASS/V P1491” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

14) Touch “START”.

15) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuocusly until “TESTING”
changes to “COMPLETED?”. (it will take at least 30
seconds.)

CMPS-RPM (REF): 1,200 rpm or more (A/T)
1,600 rpm or more (M/T)

Selector lever: Suitable position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)

B/FUEL SCHDL: 0.6 - 4.6 msec

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

from step 3).

16) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS".

If “NG” is displayed, “DIAGNOSTIC
PROCEDURE”, EC-436.

refer to

EC-434



TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)

OR
OVERALL FUNCTION CHECK -

@ 1) Remove vacuum cut valve and vacuum cut vaive @i
‘ bypass valve as an assembly.
2) Apply vacuum to port ® and check that there is no
suction from port ®. A
3} Apply vacuum to port (B 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) Supply battery voltage to the terminal.
6) Blow air in port @ and check that air flow freely out LG
of port ®.
7) Blow air in port ® and check that air flow freely out n

Fuel tank side EVAP canister
ani of port .

_ 8) If NG, go to “DIAGNOSTIC PROCEDURE”", EC-4386.
U —4 I— I -

CL

SEF530Q

M

AT

BR

ST

RS

BT

HA

EL

EC-435 >



DIAGNOSIS FOR DTC P1491

TROUBLE

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE

WscTveTESTE [

INSPECTION START

CHECK COMPONENT
(Refueling control valve).
Refer to “DIAGNOSTIC PROCEDURE”,

EC-29.
lOK

INSPECTION END

598

EC-436

YO/ BYPASSV OFF
====== MONITOR s===== r
Fos e P OK :
T ey CHECK COMPONENT. »| Check the following.
THATLPOS SEN . @52V 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 disconnaction
3. Apply vacuum to port (B) and check ® EVAP canister
SEF254V that there is suction from port (A). Refer to EC-21.
4. Blow air in pott and check that ® EVAP purge port of fuel
there is a resistance to flow out of port tank for clogging
. If NG, repair or replace.
5. Select "VC/V BYPASS/A” in
o “ACTIVE TEST” mode with oK
= CONSULT and touch "ON".
OR
5. Supply battery voitage to the Y
terminal. Go fo "CHECK COMPO-
6. Blow air in port (&) and check that air NENT (EVAP control sys-
BATTERY flows freely out of port (B). tem pressure sensor)”
7. Blow air in port (B) and check that air below.
flows freely out of port (A).
i NG
, NG .
Check bypass hoses for clogging. »| Repair or replace hoses.
i OK
i i
Fuel tank side EVAP canister B il
CHECK COMPONENT NG | Replace malfunctioning
A (Vacuum cut valve, vacuum cut valve parts.
=" || bypass valve).
Refer to “COMPONENT INSPECTION”,
EC-437.
l OK
SEFS300 CHECK COMPONENT NG.; Replace EVAP controi sys-
(EVAP control system pressure sensor). tem pressure sensor and
'E Vacuum out 1. Check for disconnection of hose con- repair or replace harness
nected to the sensor., and conneactor.
~valve bypass valve 2. Check sensor harness connector for
water.
Water should not exist.
If OK, go fo the following step.
3. Check EVAP control system pressure
sensor.
x Refer to "DIAGNOSTIC PROCEDURE”,
EVAP canister EC-313.
l OK
sersia7| | CHECK COMPONENT NG> Replace EVAP canister
(EVAP canister vent control valve). vent control valve.
Refer to “COMPONENT INSPECTION”,
EC-425.
l OK
NG

Replace refueling conirol
valve with fuel tank.




TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)

COMPONENT INSPECTION
Vacuum cut valve bypass valve

CONNECT

o :Y:::STEST;FF = Check air passage continuity. el
==s== MONTOR ====== Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.
OSSEN 08 Condition Air passage continuity
: VC/V BYPASSHV between (&) and
ON Yes EM
SEFZ54V| OFF No
OR LG
o Air passage continyity
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 cL.
serasyg Ut valve bypass valve.
Vacuum cut valve Vacuum cut valve MY
EVAP canister
side Check vacuum cut valve as follows:
1. Plug port © and @ with fingers. AT
¢~ 2. Apply vacuum to port ® and check that there is no suction
| from port ®.
8 3. Apply vacuum to port and check that there is suction g
from port @®).
Fuel tank side 4. Blow air in port B and check that there is a resistance to
flow out of port A). RA
© 5. Open port © and ©.
® 6. Blow air in port (A} check that air flows freely out of port (€.
SEFS378Q; 7, Blow air in port (B) check that air flows freely out of port (©). -

599
EC-437



TROUBLE DIAGNOSIS FOR DTC P1492

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

4

Engine coolant temperature sensor

Engine cooclant temperature

EVAP canister

¥

Throttie position sensor

Throttle position

purge control sole-
noid valve

Y

Y

Vehicle speed sensor

Vehicle speed

Vacuum
signal

ECM

h 4

Ignition switch

Start signal

y
EVAP canister

B
>

Front heated oxygen sensor

Density of oxygen in exhaust gas

purge control valve

This system controls the vacuum signal applied to
the EVAP canister purge control valve.

When the ECM detects any of the following
conditions, current does not flow through the
EVAP canister purge control solencid valve.

The solenoid valve cuts the vacuum signal so that
the EVAP canister purge control valve remains

closed.

To EVAP canister purge control valve

Intake
manifold
vacuum

signal

To
air

intake
duct

SEFE73PA

(Mixture ratio feedback signal)

Vacuum signal from
EVAP canister purge
control solencid
valve

control valve

From purge
EVAF

canister

»

EVAP canister purge

To EVAP
canister

volume

control valve

SEF03%V

600

Ignition switch “"ON”

Closed throttle position

Low engine coolant temperature

During deceleration

Engine stopped

Low vehicfe 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 centrol solenoid valve responds to
signals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifoid to the EVAP canister
purge control valve) is cut.

When the ECM sends an ON (ground) signal, the vacuum sig-
nal passes through the EVAP canister purge control solenoid
valve. The signal then opens the EVAP canister purge control

valve.

EVAP canister purge control valve

When the vacuum signal is cut by EVAFP canister purge control
solenoid valve, EVAP canister purge control valve closes.

EC-438



TROUBLE DIAGNOSIS FOR DTC P1492
Evaporative Emission (EVAP) Canister Purge
Controi Valve/Solenoid Valve (Circuit)
(Cont’d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM @i
EVAP canister purge control solenoid valve m
EVAP control system pressure sensor 4
y P EVAP service port WA
Vacuum cut valve bypass valve
Refueling control valve
and refusling EVAP vapor I Sx ' \“‘“—One-way valve E
cut valve ; } |
\ EVAP canister purge
Fuel tank Vacuum= | EVAP | sonic0l valve
cut valve |canister La
EVAP canister EVAP canister purge
vent contral \($ velume control valve
valve : SEFB850U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE FE
MONITCR ITEM CONDITICN SPECIFICATION
ldle OFF
® Engine: After warming up CL
® Shift lever: N More than 60 seconds after starting
PURG CONT S/v ® No-load engine
® M/T models: Jack up drive wheels AT models: 2,000 rpm ON
and shift to 1st gear position. M/T models: 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 engine ground.
TER- A
WIRE DATA
M’LNOAL COLOR ITEM CONDITION (DC voltage)
|Engine is running.| (Warm-up condition) RA
More than 80 seconds after starting engine .
_ M/T modals: Jack up-front wheels and drive Approximately 0V BR
105 | PU EVAP canister purge con- wheels at 16 kmv/h (10 MPH).
trol solenoid valve Engine speed is 2,000 rpm.
|Engine is running.—| {Warm-up condition) BATTERY VOLTAGE &T
Idle speed (11 - 14v)
RS
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Che.ck Items BT
No {Possible Cause)
P14g2 ® An improper voltage signal is sent to ECM through ® Harness or connectors HA
EVAP canister purge control solenoid valve. (The EVAP canister purge control solenoid valve cir-
cuit is open or shorted.)
® EVAP canister purge control solenoid valve EL
)24
601
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TROUBLE DIAGNOSIS FOR DTC P1492

602

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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

ducting the next test.

1)

Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-442.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 sec-
= onds.
2) Select “MODE 3" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-442.
OR
@ 1) Tuan 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 I (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-442.

EC-440



TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

(Cont’d)
EC-CANIV-01 @
mmmm : Detectable line for DTC
IGr‘C'I)II-\Il-IngS.Sr\AV’.I_{I:rCH e : Non-detectable fine for DTC MA

FUSE |Refer to “EL-POWER".
10A |BLOCK
@ -

L&

BR
I—l-l.ma
14
&
BR
I FE
BR
[ EVAP GANISTER GL
[2 NpiRaE
CONTROL
SOLENGID
VALVE MT
L] &0
PU
AT
(=4
BR
)
105
CPC ECM (ECCS ST
CONTROL
MODULE)
BS
BT
TEEL O I5lel7]e KK K] [AKJBKEK[7K] (77 HA
A NEEEDBELTEEERET B T T 3 T e A A [
EL
101[t02]103] [104}105]108 EIE 38[39 54 [56] o
7 8] [42]aa| [aalslselsr]se50le0] (1]
o7pogfios| Jrofi) 2| S m =To] Teleleclsafodes) s (D
113]114]115| [116]117}118 [i6]17]13] BEEE -
AEC415A
603
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TROUBLE DIAGNOSIS FOR DTC P1492

[
EVAP canister pl,lfr—ge\__j?
_control solenoid valve
harness connector

\ -

intake manifold
/ I
-/

SEF501T

1 2

¥

A

SEF514T]

. DISCONMECT l . DISCONMECT

ECM |°| CONNECTOR]|

615>

106

[@]

SEF515T|
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK POWER SUPPLY. NG | check the following.

1. Disconnect EVAF canister purge con- "] ®10A fuse
trol solenoid valve harness connector. ® Hamess connectors

2. Turn ignition swileh “ON”. ,

3. Check voltage between terminal @ ® Harness for open or
and ground with CONSULT or tester. short between EVAP
Voliage: Battery voltage canister purge control

sclenoid valve and fuse
OK If NG, repair harness or
connactors.
B v

CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-

1. Turn ignition switch “OFF”. tors.

2. Disconnect ECM harness connector.

3. Check harness continuity between
ECM terminal and terminal ().

Continuity should exist.
If OK, check harness for short to
ground and short to power.
oK
¥
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge control sclencid ~| purge control solenoid

valve).
Refer to “COMPONENT INSPECTION",

EC-443.

OK

v

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

Y

INSPECTION END

EC-442

valve.




TROUBLE DIAGNOSIS FOR DTC P1492

BacTtivetesTH [

PURG coNT sv O N

(PURG GONTVAC) VG ON
zz=z====x MONITOR z=z=zzz==:

PURG CONT S/V ON

CMPSsRPM(REF) 2000rpm

GLSD THL/P SW OFF

COOLANT TEMP/S 84°C
IIYIN [ON/OFF][ OFF |

SEF516T]

CYR T

(M/T models only)

4 .

EVAP canister
\Lpurge control

SEFQ42V

BATTERY

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

(Cont’d)

COMPONENT INSPECTION @l

EVAP canister purge control solenoid valve

>
3.
4,

5.

Jack up driving wheels (M/T models only}. WA
Turn ignition switch “ON”.

Select “PURG CONT S/V” of "ACTIVE TEST” mode

with CONSULT. ElM

Start engine and warm it up to normal operating tem-

perature.
Disconnect vacuum hose at EVAP canister purge LC

controi vaive.

SEF313Q)

EVAP canister
purge control valve

Direction of
purge flow - - =

i

AECS28A

6. Touch “ON” and “OFF” and check for vacuum pass-
ing through the hose.
Candition Vacuum
idie Not exist FE
2,000 rpm (A/T models)
2,000 mpm with 1 gear position (M/T Exist GL
models)
OR M7
@ Check air passage continuity.
AT
Air passage Air passage
Condition continuity continuity
between @ and between (&) and © FA
12V direct current supply
between terminals Yes No
RA
No supply Ne Yes
If NG or operation takes more than 1 second, replace solenoid
valve. B
8r
RS

EVAP canister purge control valve BT

Check EVAP canister purge control valve as follows.

1. Blow air in port & and € and ensure that there is no leak-
age. HA

2. Plug port ® and blow air in port 8. Ensure that there is
resistance to flow out of port ©. _

3. Plug port and blow air in port ®. Ensure that there is EL
resistance to flow out of port (©.

4. Apply vacuum to port @ [approximately —13.3 to —20.0 kPa
(-100 to —150 mmHg, -3.94 to -5.91 inHg)]. DX
Plug port ® and blow air in port © and ensure free flow out
of port (®).

Plug port (8 and blow air in port (© and ensure free flow out
of port @.
605
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

¥

Engine coolant temperature sensor Engine caolant temperature _ EVAP canister
" »| purge control sole-
Throttle position sensor Throttle position noid valve

ECM Vacuum
Vahicle speed sensor Vehicle speed - signal
i h 4
Start signal EVAP canister

Ignition switch

Y

purge control valve

Density of oxygen in exhaust gas
(Mixture ratio feedback signal}

Front heated oxygen sensor

This system controls the vacuum signal applied to e Ignition switch “ON”

the EVAP canister purge control valve. e Closed throttle position

When the ECM detects any of the foliowing e Low engine coolant temperature

conditions, current does not flow through the e During deceleration

EVAP canister purge control solenoid valve. e Engine stopped

The soienoid valve cuts the vacuum signal so that e Low vehicle speed (M/T models)

the EVAP canister purge control valve remains e For 60 seconds after starting engine

closed. (After warm-up to normal operating tempera-

ture)
To EVAP canister purge control valve CONMPONENT DESCRIPTION
e | o mae | EVAP canister purge control solenoid vaive
vacuum ’ air duct The EVAP canister purge control solenoid valve responds to

siona! - signals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifold to the EVAP canister
purge control vaive) 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
sererapsl  Valve.

EVAP canister purge control valve

EVAP canister purge When the vacuum signal is cut by EVAP canister purge control
control valve solenoid valve, EVAP canister purge control valve closes.

Vacuum signal from
EVAP canister purge
cantrol solenoid
valve

To EVAP
canister
purge volume

From
EVAP ... contral valve
canistt} ( ‘

SEF039V

606 EC-444




TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge
Control ValvelSoIenmd Valve (Cont’'d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

@l
EVAP canistar purge contral solenoid valve
EVAP conirol system pressure sensor X
EVAP service port
Vacuum cut valve bypass valv A
Refueling control valve
and refueling EVAP vapor ‘-_\“‘\— Ona-way valve
cut valve i ]
\ EVAP canister purge E
Fuel tank Vacuum= |EVAP | ooqir01 valve
cut valve |canister
EVAP canister EVAP canister purge
veni control \$ volume control valve LG
valve ) SEF850U
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION FE
idle OFF
® Engine: After warming up
® Shift lever: N More than 60 seconds after starting
PURG CONT SV | ® No-load engine GL
® M/T models: Lift up drive wheels and | A/T models: 2,000 rpm ON
shift 1o 1st gear position. M/T models: 2,000 rom and more than
16 km/h (10 MPH) T
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground. AT
TER-
WIR DATA
MINAL COLOER ITEM CONDITION DC volt
NO. . (DG voltage) BA
|Engine is running.] (Warm-up condition)
More than 60 seconds after starting engine . Vv
) M/T models: Jack up front wheels and drive Approximately 0
105 | PU EVAP canister purge con- wheels at 16 km/h (10 MPH).
trol solenoid valve Engine speed is 2,000 rpm. ER
[Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Idie speed (1_1 - 14V) 8T
ON BOARD DIAGNOSIS LOGIC
— RS
iagnostic
Trouble Cede Malfunction is detected when ... ChPka tems
{Possible Cause)
No. . : BT
P1493 & EVAP canister purge control valve does not operate | ® EVAP canister purge control valve
propetly {stuck open}. ® EVAP canister purge control solenoid valve
¢ Vacuum hoses for clogging or disconnection HA

EVAP control system pressurg sensor

EVAP canister vent control valve

Water separator EL
EVAP canister saturated with water

EC-445 | 607



TROUBLE DIAGNOSIS FOR DTC P1493

_DIAGNOSIS.

B PURG CNV&SN P14 []

THIS SUPPORT FUNCTION
IS FOR

DTC P1483.

SEE THE SERVICE MANUAL
ABCOUT THE OPERATING
CONDITION FOR THIS

EXT || SlTA'HT.“ |

SEF610U

B PURG CNV&S/Y P1493 8 [ ]

*xxxx OK sxexx

M SELF-DIAG RESULTS-

* %k k NO FAILURE * * * *

END ||  PRNT

608

SEF611U

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 |f DTC P1492 is displayed with P1493, perform

TROUBLE DIAGNOSIS FOR DTC P1492 first. (See
EC-438.)

e [f “DTC CONFIRMATION PROCEDURE” has been previ-
ously conducted, always turn ignition switch “OFF”
and wait at least 5 seconds before conducting the next
test.

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

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

3) Turn ignition switch “ON”.

4) Select "PURG CN/V & S/V P1493” of “EVAPORA-
TIVE SYSTEM” in “DTC WORK SUPPORT” mode
with CONSULT.

5) Touch "START”.

6) Start engine and let it idle for at least 90 seconds.

7) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously untii “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 30 seconds.)

Selector lever: Suitable position

Vehicle speed: 36 - 120 km/h (22 - 75 MPH)

CMPS-RPM (REF): 1,200 rpm or more (A/T)
1,600 rpm or more (M/T)

B/FUEL SCHDL: 1 - 4.5 msec

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

from step 2).

8) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”.

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-449.
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TROUBLE DIAGNOSIS FOR DTC P1493

Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (Cont’d)

ENGINE SPD ................. B25RPM
L oR
IGN ADVANGE ... Y @ 1) Start engine and warm it up to normal operating tem- G|
ﬁ-’:l[-zc LOAD ....ovivi v virieens 28.2% peratu re.
MAF E 2) Select “MODE 1” with GST.
I — 3) Check coolant temperature. WA
FUEL SYS#1 ............. OLDRIVE Coolant temperature: 40 - 100°C (104 - 212°F)
gﬂgﬁﬁﬁﬁ '''''''''''' i UNUOSEEO Be sure that water temperature does not exceed
EONG T H . 5 o 100°C. ¥f it becomes higher than 100°C, cool down E}
O2FT B1 S1 .... ceee. 0.8% the engine and perform the procedure again from the
028 B1 S2 oo, 0.010V  |sers19m beginning.

4) Tum ignition switch “OFF” and wait at least 5 sec- LG

onds.

5) Restart engine and let it idie for at least 100 seconds.
6) Maintain the following conditions for at least 30 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 36 - 120 km/h (22 - 75 MPH) FE
Engine speed: 1,200 rpm or more (A/T)
1,600 rpm or more (M/T)
Coolant temperature: 40 - 100°C (104 - 212°F)
7) Select “MODE 7” with GST.
8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-449. L

CL

NOTE:

¢ 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. EA
o |t is better that the fuel level is low.
OR
@ 1) Start engine and warm it up to normal operating tem- 5
perature.
2) Check voltage between ECM terminal 9 and ground
Voltage: 0.8 - 1.5V BIR
'@ - A \ Perform the following procedure before the voltage
E} @@) @E] drops below 0.8V. If the voltage drops below 0.8V,
— cool down the engine and perform the entire proce- §T
[ ecm [o[connecTor]j dure all over again.
51 3) Turn ignition switch “OFF” and wait at least 5 sec-
onds. RS
4) Restart engine and let it idle for at least 100 seconds.
q 5) gflne:jlgfam the following conditions for at least :?0 sec- -
L Gear position: Suitable gear position
SEF487R Vehicle speed: 36 - 120 km/h (22 - 75 MPH)
Engine speed: 1,200 rpm or more (A/T) A

1,600 rpm or more (M/T)
Check voltage between ECM terminal ) and
ground: 0.8 -15V EL
6) Stop the vehicle, turn ignition switch “OFF”, wait at
least 5 seconds, and then turn “ON".
7) Perform “Diagnostic Test Mode Il (Self-diagnostic DX
results)” with ECM.
8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-449.

EC-447 609



TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)
NOTE:
e Hold the accelerator pedal as steady as possible during
driving in step 5). '
e If the driving conditions are not satisfied in step 5),

restart the procedure.
o kL is better that the fuel level is low.

610 EC-448



TROUBLE DIAGNOSIS FOR DTC P1493

o™

Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

Brake master
/ cyiinder’\\

INSPECTION START

J

h 4

o B

EC-451.

+OK

(Go to next page.)

EC-449

= HECK1VADCUUM SIGNAL. NGr ?EI-\IJECI;K COI;JIPONENT
: . Disconnect vacuum hose to canister purge con-
EVAP canister / EVAP canister purge control trol solenoid valve).
purge control valve valve and install vacuum Refer to "COMPONENT
A AR I - SEF040V gauge. INSPECTION” on EC-451.
2. Start engine.
v 3. Perform “PURG CONT S/V” in OK
AR acuum gauge “ACTIVE TEST” mode.
c- ES L H 4. Select “ON" and “GFF” on
CONSULT screen to turn on
3-way connector “PURG CONT S/V.
EVAP canister 5. Check vacuum hose for
purge control vacuum while revving engine up
valve to 2,000 rpm.
ON: Vacuum should exist.
OFF: Vacuum should not
exist.
Vacuum hose R
(originally connscted 1. Start engine and warm it up suf- Y
to the EVAF canister ‘ ficiently. Check vacuum hoses for
purge centrol valve) SEFE22U 2. Stop engine. improper connection, clog-
3. Lift up drive wheels, ging or disconnection.
4. Disconnect vacuum hose to Refer to “Vacuum Hose
EVAP canister purge control Drawing”, EC-14.
mactvetestm [ valve.
5. Install vacuum gauge and start
PURG CONT S/V O N engine and let it idle at least 60
(PURG CONT VAC) VG ON seconds.
z==zzz=z=x MONITOR =======-== 6. Check vacuum hose for vacuum
when revving engine up to
PURG CONT S/V ON 2,000 rpm.
CMPSRPM(REF) 2000rpm ON: Vacuum should exist.
CLSD THLP sW OFF OFF: Vacuum should not
COQLANT TEMP/S 84°C exist,
oK
BT ON/OFF][ OFF | ! -
SEF5187| [ CHECK COMPONENT »| Replace EVAP canister
(EVAP canister vent contro! valve). vent control valve.
lt;] Refer to “COMPONENT INSPECTION”,
EC-452.
OK
EVAP i E’ y
cahister NG
./ CHECK IF EVAP CANISTER IS SATU- » Replace EVAP canister
RATED WITH WATER. and check the following
1. Remove EVAP canister with EVAP can- 1. Check hose connections
ister vent control valve attached. to the EVAP canister
2. Check if water drains from the EVAP and water separator for
canister. clogging and poor con-
If it will, weigh the EVAP canister with nection.
EVAP canister the vent control valve attached. 2. Check water separator.
Water ¢ vent control valve If the weight is: : Refer to “COMPONENT
SEF596U More than 1.8 kg (4.0 Ib) — NG INSPECTION”, EC-297.
Less than 1.8 kg (4.0 Ih} — OK If NG, repair or replace
hose or replace water
oK separator.
Y NG
CHECK COMPONENT »| Replace EVAP canister
(EVAP canister purge control valve). purge control valve.
Refer to “COMPONENT INSPECTION”,

EM

LG

FE

GL

MT

§T

RS
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TROUBLE DIAGNOSIS FOR DTC P1493

i
/— EVAP canister

EVAP control

system pressure
"\ senscr harness
connector

Evaporative Emission (EVAP) Canister Purge
Control Valve/Soienoid Valve (Cont’d)

SEF504T]

CHECK COMPONENT

{EVAP control system pressure sensor).

1. Check disconnection of hose connected
to the sensor,

2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3.

3. Check EVAP control system pressure
sensor, refer to “COMPONENT
INSPECTION”, EC-315.

NG

OK

h 4

Y

Replace EVAF control sys-
tem pressure sensor and
repair or replace harmness
and connector.

CHECK EVAPORATIVE EMISSION LINE.
Check EVAP purge line hoses for leak or
clogging.

Refer to “Evaporative Emission Line
Drawing”, EC-24.

NG

OK

h 4

INGPECTION END

EC-450

Repair EVAP purge line
hoses.




TROUBLE DIAGNOSIS FOR DTC P1493

WACTVETESTE L]
PURG CONT SV (O N
(PURG CONTVAC) = VC ON
szzezzmm==s MONITOR zz=z52=2==
PURG CONT S/ ON
CMPSsRPM(REF) 2000rpm
CLSD THL/P SW OFF
COOLANT TEMP/S 84°C

Y [ONOFF][ OFF |

SEF516T

& - K,

{M/T models only)
~

S

EVAP canisfer
purge control

SEF042V|

BATTERY

SEF313Q

EVAP canister

AECH2BA

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).
2. Turn ignition switch “ON".

il

A

LG
FE
CL
MT
AT

FA

3. Select “PURG CONT S/V” of “ACTIVE TEST” mode
with CONSULT.
4. Start engine and warm it up to normal operating tem- E}
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
2,200 mm (A/T models)
2,000 rpm with 1 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 No
No supply No Yes

If NG or operation takes more than 1 second, replace solenoid

valve.

EVAP canister purge control valve

Check EVAP canister purge control vaive as follows.

1. Blow air in port ® and © and ensure that there is no leak-

age.

2. Plug port ® and blow air in port 8. Ensure that there is

resistance to flow out of port ©.

BA

BR

Sl

RS

BT

3. Plug port ® and blow air in port @. Ensure that there is =

resistance to flow out of port ©.

4. Apply vacuum to port (& [approximately —13.3 1o —20.0 kPa

(=100 to —150 mmHg, -3.94 to -5.91 inHg)].

Plug port ® and blow air in port © and ensure free flow out

of port @).

Plug port @ and blow air in port € and ensure free flow out

of port @.

EC-451

DX
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TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge

A O-ring €3 Control Valve/Solenoid Valve (Cont’d)
m:.orvetesT® [ | EVAP canister vent control valve
VENT ConTROLY OFF Check air passage continuity.
s=z==z==: MONITOR ====z==z: Perform “VENT CONTROL/V” in “ACTIVE TEST” mode
FRODMNTIST g with CONSULT.
AF ALPHA-B1 100%
THRTL PGS SEN 0.52v
Cendition Air passage continuity
[ ON VENT CONTROL/Y between (&) and
ON No
SEF601U OFF Yos
5 5 OR
@
® Air passage continuity
/g\o-ringe Condition between (&) and
12V direct current supply between ter- N
minals @ and @ ©

s 53-12N-m
W {0.54 - 1.2 kg-m, No supply Yes
48.9 - 104 in-Ib)

If NG or operation takes more than 1 second, clean valve using

BATTERY

AECT783A .
air blower or replace as necessary.
If the portion (B is rusted, replace EVAP canister vent con-
trol valve.
Make sure new O-ring is installed properly.
Blind plug Water separator
/@ 1. Check visually for insect’s nests in the water separator air
iniet.
e /® v - 2. Check visually for cracks or flaws in the appearance.
i =D (_ 3. Check visually for cracks or flaws in the hose.
y 4 N>/ | 4. Checkthat @ and © are not clogged by blowing air into
i \@ with @), and then © plugged.
* @ : Battom hole (To atmosphere) 5. In case of NG in items 2 - 4, replace the parts.
®: Emergency tube {From EVAP canister) NOTE: .
©: Inlet port (To member) seremerl Do not disassembie water separator.

614
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TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch

Park/neutral COMPONENT DESCRIPTION @
position (PNF) When the gear position is “P” (A/T models only} or “N”, park/ H
Swich Rarmess neutral position (PNP) switch is “ON”.

ECM detects the park/neutral position when continuity with MA

ground exists.
For A/T models, the PNP switch assembly also includes a trans-
mission range switch to detect selector lever position. Elil

AEC830A

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

LG

MONITOR ITEM CONDITION SPECIFICATION
Shift lever: “P” or “N” ON
PNP SW/CIRC #® [gnition switch: ON
Except above OFF
ECM TERMINALS AND REFERENCE VALUE Gl
Specification data are reference values and are measured between each terminal and engine ground.
TER-
WIRE DATA i
MI:II\éAL COLOR ITEM CONDITION (DG Voltage)
[Ignition switch “ON"} BT
Gear position is “Neutral position” (M/T mod- Approximately 0V
els}.
. Gear position is “N” or “P” (A/T models). FA
o G/OR Park/neutral position .
{PNP) switch A/T models:
[Ignition switch “ON”| BATTERY VOLTAGE EE
(11 - 14V}
Except the above gear position M/T models:
Approximately 5V BE
ON BOARD DIAGNOSIS LOGIC
Diagnostic Check ltems o
Trouble Code Malfunction is detected when ... .
(Possible Cause)
No. as
P1706 ® The signal of the park/neutral position switch is not ® Harness or connectors
1003 changed in the process of engine starling and driving. (The park/neutral position (PNP) switch circuit is open
or shorted.) BT
® Park/neutral position (PNP) switch
[HA
EL
[0S
615
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616

B PARK/NEUT POSI sw CKT I
SHIFT
out oF N/P rosimion
THEN
TOUCH START

[ NEXT]| START |

SEF854U

[5]

#r MONITOR  +# NOFAL LJ

CMPSRPM{REF) 2300rpm
GCOQOLAN TEMP/S 85°C
VHCL SPEED SE 80kmvh
P/N POSI SW OFF
B/FUEL SCHDL 2.1msec

l RECORD N

SEF726W

CONNECT

[[—Ecn Hconnscrun]]%ﬂ
(%)

.

Park/Neutral Position (PNP) Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE"” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1} Turn ignition switch “ON”.
2) Perform “PARK/NEUT POSI SW CKT” in “FUNC-
TION TEST” mode with CONSULT. :
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. -

Position (Selector laver) Known good signal

“N™ and "P” (A/T anly) position ON

Except the above position OFF

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-456.
If OK, go to following step.

3) Select “DATA MONITOR"” 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): 1,800 - 2,800 rpm
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 1 - 5 msec (A/T)

1 - 4.5 msec (M/T)

VHCL SPEED SE: 70 - 100 km/h (43 - 62 MPH)
Selector lever: Suitable position -

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-456.

OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the park/
neutral position (PNP) switch circuit. During this check, a 1st trip
DTC might not be confirmed.
1) Turn ignition switch “ON”.
€/ 2) Check voltage between ECM terminal @ and engine

ground under the following conditions.

Condition (Gear position) Voltage {V} (Known good data)

" sEFesan “P” (A/T only) and “N” position Apprex. 0
A/T models: BATTERY VOLTAGE
Except the above position (11 - 14V)

M/T modeis: Approx. 5
3) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-456.

EC-454



TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch (Cont’d)

EC-PNP/SW-01

ECM
NEUT mmmm : Detectable line for DTC MA
||£|| msmmm : Non-detectable line for DTC
G/OR @: M/T models
A AT models EM
Sl
G/OR
|| Le
G/OR
u -
O — ) — ()R 41} G/OR
G/OR
IFE
S
G/OR
((".\.
[l oL
PARK/ PARK/
NEUTRAL NEUTRAL
POSITICN POSITION
OTHERS (PNP) PNP) T
e SWITCH SWITCH
e E205 E213
~@ N
AT
2]
B
I_l_I E203 EA
Iil
B
RA
-
T
RS
B
] - Refer to last page {Feldout page).
]
TEEE O slel7eleed ARG (e E211 @1 . Eol
23 i R R K N D D L \glel7 s/ Gy B \3|4/ Gy HA
[}
7210
\4]2/ GY Eﬂ_—.
101{102{108] {104l105|106 39
107]108[ 108 {110f111}112 4 DX
50
113{114]115] |118[117|118

AECB834A

EC-455 oL7



TROUBLE DIAGNOSIS FOR DTC P1706

Park/neutral
position (PNP)
switch hamess
connector

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Park/neutral position (PNP)
switch (M/T modeis)

INSPECTION START

y

CHECK GROUND CIRCUIT. NG= Check the following.
1. Disconnect park/neutral position (PFNP) ® Harness connectors
APCE0M | switch harness connector. , (ED
T2 oscomect 2. Check harness continuity between ter- ® Harness for open or
L E} @E@ minal and ground. short between park/
TS - Continuity should exist. neutral position (PNP)
If OK, check harness for short to switch and body ground
@ ground and short to power. Iif NG, repair open circuit or
short to ground or short to
‘ @ OK power in harness or con-
nectors.
l B '
il CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
SEFBS5U 1. Disconnect ECM harness connector. "| ® Harness connectors
2. Check harness continuity between ECM €D, @, @.
B p—— — terminal @2 and terminal (. G
E} 0 Continuity should exist. ® Harness connectors
HS. 1.5. If OK, check harness for short to &,
—=n ground and short to power. ® Hamess for open or
|L_EcM_IojconnecToRl| short between ECM and
2 OK park/neutral position
(PNP} switch
If NG, repair open circuit or
short te ground or short to
Bﬂ power in harness or con-
@ nectors.
SEF856U v
NG

618

CHECK COMPONENT
(Park/neutral position (PNP) switch).
Refer to MT section.

OK
h 4

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

k 4

INSPECTION END

EC-456

Replace park/neutral posi-
tion (PNP) switch.




TROUBLE DIAGNOSIS FOR DTC P1706

Park/Neutral Position (PNP) Switch (Cont’d)

Park/neutral position (PNP)
switch (A/T models)

EC-457

@l
INSPECTION START
Park/neutral L 4 NG
position (PNP) CHECK GROUND CIRCUIT. Check the following.
switch 1. Disconnect park/neutral position (PNP) "| ® Harness connector EM
switch harmess connector. GIDR
AEC831A[ | 2. Check hamess continuity between ter- ® Hamess for open or
minal and ground. short between park/ LG
Srd RS oy Continuity should exist. neutral position {PNF)
Ts. E:D] (E@ If OK, check harness for short to switch and fuse
ground and short to power. If NG, repair harmess or
connectors.
2 @D OK
B v ’
FE
[Q] CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". "1 ® Hammess connectors
2. Disconnect ECM hamess connector. €2, @39, @9,
3. Check harness continuity between (E10D) GL
= ECM terminai and terminal (1). @ Hamess connectors
SEF857U Continuity should exist. (E6), E21D
If OK, check harness for short to ® Hamness for open or MT
E T e T ground and short to power. short between park/
Eﬁ:}] &j} neutral position (PNP}
- = OK switch and ECM a7
T - If NG, repair open circuit or Al
[L_Ecm__ojconnecTon] & short to ground or short 1o
22 power in harness or con-
nectors. EA
A 4
@ CHECK COMPONENT NG__ Replace park/neutral posi-
@ (Park/neutral position (PNP) switch). 7| tion (PNP) switch. RA
Refer to AT section.
SEF858U '
OK
y EBR
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-106.
ST
¥
INSPECTION END
RS
BT
HA
EL
IBX
619



TROUBLE DIAGNOSIS FOR DTC P1775

Torque Converter Clutch Solenoid Valve

(Circuit)
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Mass air flow sensor Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature ECM

Torque con-
verter
clutch sole-

Y

hJ

Throttle position sensor Throttle position

noid valve

Vehicle speed sensor Vehicle speed

Y

The ECM controls torque converter clutch sole-

noid valve to cancel the lock-up condition of A/T.

When the solenacid valve is turned on, lock-up is

cancelled. When the solenoid valve is turned off,

A/T lock-up is operational.

Conditions for lock-up cancel:

Torque converter cluich solenoid valve is turned

“ON” when;

e Throttle valve is fully closed (during idling or
deceleration)

e Engine coolant temperature is below 60°C
(140°F)

e Vehicle speed is less than 64 km/h (40 MPH)

¢ During high-load operation

Conditions for lock-up operation:

e Under 68 to 76 km/h (42 to 47 MPH) (2/8

throttle on flat road), lock-up does not operate
even when the torque converter clutch sole-
noid valve is “OFF”,

e Over 106 to 114 km/h (66 to 71 MPH) (2/8
throttle on flat road), lock-up should operate
because the torque converter clutch solenoid
valve is “OFF”.

To confirm vehicle lock-up, the torque con-

verter clutch solenoid valve must be in opera-

tion (“ON” during idle and deceleration, and

“OFF” during acceleration) and engine speed

should drop.

When the accelerator pedal is depressed (less

than 2/8) in lock-up, the engine speed should

not change abruptly. If there is a big jump in
engine speed, there will be no fock-up.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
Idle ON
TCC SOV @ Engine: After warming up Vehicle speed is 64 km/h (40 MPH) or |
more in “D” position

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
M
INAL | o ITEM CONDITION (DG voltage)
NO.
|Engine is running.|
Approximately OV
Torque converter clutch Idle speed
30 | PB solenoid valve [Engine is running.| (Warm-up condition)
(AT models only) BATTERY VOLTAGE
Vehicle speed is 64 km/h (40 MPH) or more in (11 - 14V)
“D” position.

620 EC-458



TROUBLE DIAGNOSIS FOR DTC P1775
Torque Converter Clutch Solenoid Valve
(Circuit) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble Malfunction is detected when Check ltems @
Code No. {Possible Cause)
P1775 ® An excessively low voltage from the solenocid is sent | ® Harness or connectors MA
0904 to ECM. (The circuit is open or shorted.)
® Torque converter clutch solenoid vaive
EM
LG

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previcusly 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”.
2) Select "DATA MONITOR” mode with CONSULT. eL
3) Wait at least 5 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-461. Wi
OR
@ 1) Turn ignition switch “ON” and wait at least 5 sec-
onds. AT
2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC EA
PROCEDURE", EC-461.

OR
oy 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”, ER

3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC &

PROCEDURE”, EC-461.
RS
BT

[RIA

EL

EC-459 621



TROUBLE DIAGNOSIS FOR DTC P1775

Torque Converter Clutch Solenoid Valve
(Circuit) (Cont’d)

EC-LKUP-01

IGNITION SWITCH
ON or START

T
] FUSE | Refar 1o “EL-POWER".
BLOCK
10A S
(&)
mmmm : Detectabie line for DTG
Y

= - Non-detectable line for DTC
Y

g

-.|
2 AR
2 af
C
m

CONVERTER

Craf G-

.y v I vl
Bl G
BEOBE (2%
< = - C
Z - <m-
mzo
oT
[w]

E21

&
)

F27
P/B
P/B
I| 30']
ECM
LKUrP (ECCS
CONTROL
MODULE)
€29

Refer to last page (Feidout page).

g} ¢1e . Eod
GY ’

(=]

=
w

z2]afs] & Isle]7 25fas|=l4s]55]eslrs| (B1os) /T2
2| 3[4} s8] aze] w 15 5 D S S 5 T, \5

g Mo
I & @
3| 1/ Gy 213 B

ey
=)
~

38
42
4%

101{102]103] |104]105
107[108]109] |110f111
113]t14]115] [116[117

AEC428A
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Torque Converter Clutch Solenoid

(Circuit) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Valve

EY oy
A€
es)
SEFS34T
JE m DISCONNECT E DISCONNECT
HS. T5.
ECM |0 CONNECTOR 3
30
[Q]
&
SEF535T

h 4
CHECK POWER SUPPLY. NG‘ Check the folfowings.
1. Disconnect torque converter clutch "| ® Harness connectors
solenoid valve hamess connector. GED,
2. Tumn ignition switch “ON". ® 10A fuse
3. Check voltage between terminal @ ® Harness continuity
and ground with CONSULT or tester. between torque con-
Voltage: Battetry voltage verter clutch solenoid
valve and fuse
OK If NG, repair harness or
connectors.
B y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the followings.
2. Disconnect ECM harness connector. "] ® Harness connectors
3. Check hamness continuity between ECM @&, o). ,
terminal and terminal @ @ @
Continuity should exist. ® Hamess continuity
If OK, check hamess for short to between torque con-
ground and short to power. verter clutch solenoid
OK valve and ECM
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
4
NG

CHECK COMPONENT
(Torque converter clutch selenoid valve).
Refer to “COMPONENT INSPECTION"

on next page.

OK

¥

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

h 4

INSPECTION END

EC-461

Replace torque converter
clutch solenocid valve.

A

EM

LG

FlE

CL

T

AT

FA

ST

RS

623



TROUBLE DIAGNOSIS FOR DTC P1775
Torque Converter Clutch Solenoid Valve
(Circuit) (Cont’d)

4
1€ ©® COMPONENT INSPECTION

Torque converter clutch solenoid valve

1. Check resistance between torque converter clutch solenoid

valve terminals (@) and (3.
Resistance: Approximately 250 [at 25°C (77°F)]

Torque converter AR
clutch solenoid 2oy

valve ¢ 2. Remove torque converter clutch sclenoid valve. Refer to
OD cancei 7] . .

solenoid b %w “ON-VEHICLE SERVICE” in AT section.

valve & aatsos]  3- Supply the solenoid valve terminals (D and (3 with battery

voltage and check the solenoid valve operation.
Torque converter clutch solenoid valve should be oper-
ated.

4. It NG, replace torque converter clutch solenoid valve.

AAT506

624 EC-462



TROUBLE DIAGNOSIS FOR DTC P1776

Torque Converter Clutch Solenoid Valve

SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor

Mass air flow sensor Amount of intake air

Engine coolant temperature

Engine coolant temperature sensor

Throttle position

Throttle position sensor

Vehicle speed

Vehicle speed sensor

The ECM controls torque converter clutch sole-

noid valve to cancel the lock-up condition of A/T.

When the solenoid valve is turned on, lock-up is
cancelled. When the solenoid valve is turned off, .
A/T lock-up is operational.

Conditions for lock-up cancel:

Torque converter clutch solenoid valve is turned

@l
. MA
Torque con-
ECM o verter
> clutch sole- EM
noid valve
> LG

throttle on flat road), lock-up does not operate

even when the torque converter clutch sole- [FE
noid valve is “OFF”.

Over 106 to 114 km/h (66 to 71 MPH) (2/8
throttle on flat road), iock-up should operate GL
because the torque converter clutch solenoid
valve is “OFF”.

“ON” when: To confirm vehicle lock-up, the torque con- [T
e Throttle valve is fully closed (during idling or verter clutch solenoid valve must be in opera-
deceleration) tion (“ON’’ during idle and deceleration, and
e Engine coolant temperature is below 60°C “OFF” during acceleration) and engine speed AT
(140°F) should drop.
¢ Vehicle speed is less than 64 km/h (40 MPH)  When the accelerator pedal is depressed (less
e During high-load operation than 2/8) in lock-up, the engine speed should IFA
Conditions for lock-up operation: not change abruptly. If there is a big jump in
e Under 68 to 76 km/h (42 to 47 MPH) (2/8 engine speed, there will be no lock-up. RA
CONSULT REFERENCE VALUE IN DATA MONITOR MODE B
MONITOR ITEM CONDITION SPECIFICATION
. Idle ON . ST
TCC sowv ® Engine: After warming up Vehicle speed is 64 kmvh (40 MPH) or |
more in "D" position
RS
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and engine ground.
BT
TER-
WIRE DATA
IV:INAL COLOR ITEM CONDITION (DC voltage)
° HA
|Engine is running.!
Approximately OV
Torque converter clutch Idle speed EL
36 | PB solenoid vaive [Engine is running.] (Warm-up condition)
(A/T models only) BATTERY VOLTAGE
Vehicle speed is 64 km/h (40 MPH) or more In (11 - 14V)
“D position. (3
625
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TROUBLE DIAGNOSIS FOR DTC P1776

ON BOARD DIAGNOSIS LOGIC

Torque Converter Clutch Solenoid Valve
(Cont’d)

Diagnastic Trouble o Check ltems

Code No. Malfunction is detected when .... (Possible Cause)
P1776 & A/T torque converter slip is occurred in lock-up con- | ® Torque converter clutch solenoid valve
0904 dition. ® A/T hydraulic control system

® Torque converter

B TCC SV FNCTN P1776 B[]
OUT OF CONDITION

========== MONITCR
CMPS*RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

=i ar—————

825rpm
0.48Y
1.4msec

SEF859U

B TGC SV FNCTN P1776 B[]

TESTING
=z=zooz==z= MONITOR =====z=zz==:
CMPSeRPM(REF) 1912rpm
THRTL POS SEN 112y
B/FUEL SCHDL 4,1msec

SEFS60U

W TCC SV FNCTN Pi776 I ]

COMPLETED

SELF-DIAG RESULTS

SEF861U

626

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.
NOTE:
Always perform the test at a temperature of -10°C (14°F) or
higher.
TESTING CONDITION:

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)

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

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

Start engine.

Select “TCC S/V FNCTN P1776" of “A/T (TCC S/VY’
in “DTC WORK SUPPORT” mode with CONSULT.
Touch “START”.

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.)

Selector lever: D (OD “ON”)

Vehicle speed: 76 - 100 km/h (47 - 62 MPH)
CMPS-RPM (REF): Less than 3,200 rpm

B/FUEL SCHDL: 1.8 - 4.8 msec

THRTL POS SEN: Less than 1.4V

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”.
f “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-466.

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

perature.

2) Select MODE 7 with GST.

3) Perform test drive in “D” position (OD “ON”) at least

20 seconds continuously under the following condi-
tions.

Engine speed: Less than 3,200 rpm

Vehicle speed: 76 - 100 km/h (47 - 62 MPH)

EC-464



TROUBLE DIAGNOSIS FOR DTC P1776

Torque Converter Clutch Solenoid Valve
(Cont’d)
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-466. @l
OR
1) Start engine and warm it up to normal operating tem-
perature. MA
2) Perform test drive in “D” position (OD “ON”) at least
20 seconds continuously under the following condi-
tions. EM
Engine speed: Less than 3,200 rpm
Vehicle speed: 76 - 100 km/h (47 - 62 MPH)
3) Stop the vehicle, turn ignition switch “OFF”, wait at LG
least 5 seconds and then turn “ON”.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-466.

FE

L

i)

AT

FA

627
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TROUBLE DIAGNOSIS FOR DTC P1776

Torque Converter Clutch Solenoid Valve
(Cont’d) |
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK COMPONENT NG> Repiace torque converter
{Torque cenverter clutch solenoid valve). clutch sclenoid valve,
Refer to “COMPONENT INSPECTION”
on next page.
OK

¥
CHECK COMPONENT NG_; Replace torque converter
(Torque converter clutch control vaive), clutch control valve,
Refer to “COMPONENT INSPECTION"

on next page.

OK
h 4

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

v

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P1776

@ U?NNEET

Torque converter

valve

solenoid 41
valve

)
clutch solenoid 250488

AATE06

SAT740H

Torque Converter Clutch Solenoid Valve

(Cont’d)

COMPONENT INSPECTION &l

Torque converter clutch solenoid valve

1. Check resistance between torque converter clutch solenoid MA
valve terminals ) and (3@.

Resistance: Approximately 25Q [at 25°C (77°F}]

2. Remove torque converter clutch solenoid valve. Refer to B
“ON-VEHICLE SERVICE” in AT section.

3. Supply the solenoid valve terminals (1) and ® with battery
voltage and check the solenoid vaive operation. e
Torque converter clutch solenoid valve should be oper-
ated.

4. If NG, replace torque converter clutch solenoid valve.

FE
CL
T

Torque converter clutch control valve

1. Disassemble torque converter clutch control valve assem-
bly. Refer io “REPAIR FOR COMPONENT PARTS” on AT AT
section.

2. Check torque converter cluich control valve.

s Valve, and sleeve slide along vaive bore under their own [FA
weight.
e Valve, and sleeve are free from burrs, dents and
scratches. BA
e Control valve springs are free from damage, deformation
and fatigue. _
e Hydraulic line is free from obstacles. BR
3. I NG, replace torque converter clutch control vaive.
Sl
RS
BT
FIA
EL
DX
629
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat

SYSTEM DESCRIPTION
Cooling fan control

Vehicle speed sensor Vehicle speed

. Engine coolant temperatur
Engine cooclant temperature sensor 9 perature

Cooling fan relay(s}

ECM >

Air conditioner switch Air conditioner “ON" signal

¥

Ignition switch Start signal

The ECM controls the cooling fan corresponding to the vehicie 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

Alr conditioner switch is “OFF”. Air conditioner switch is “ON".

L
7]
= 2
:,:,o.o.o..&:‘:,o,o.o et
& ¢
O
Q

3C (°F}

Q@ ]

‘E SR ey 'E 105 (221) ISR

g & 105 22N 2 LSS

5 100 (212) g 10 @12

B 95 (203) £ 95 (203)

8 91199 8 /

o [+

£ 20 80 §, 20 80

i {(12) (50 G (12) (50)
Vehicle speed km/h (MPH) Vehicie speed km/h (MPH)

[]: Cooling fams do not operate. [ : Cooling fans operate at "Low” speed. [ZJ: Coeoling fans operate at “High™ speed. SEF905P

For M/T models

o — Air conditioner switch is “OFF”. g i Air conditioner switch is “ON”.

-y sy L

5 O // ge

c & 100 {212) g

£ 2

£ 95 (203) 95y

K 91 (196) 2 /

o [#]

@ I ! o A

g’ 20 B0 o B0

s (12) (50) & (12} (50
Vehicle speed km/h (MPH) : Vehicle speed km/h (MPH)
[ 1 : Cooling fans do not operate. : Cooling fans operate. SEFB49MA
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION al
Engine coolant temperature is 90°C FF
’ ® After warming up engine, idle the (194°F) or less 0
COOLING FAN engine. ] o
® Air conditioner switch: QFF Engine coolant temperature is 91°
netioner sure (196°F) or more ON A
ECM TERMINALS AND REFERENCE VALUE -
Specification data are reference values and are measured between each terminal and engine ground.
TER-
WIRE DATA LG
MINAL COLOR fTEM COCNDITION (DC voltage)
NO.
lEﬂgil"IB is running.] BATTERY VOLTAGE E
LG L
(AT Cooling fan is not operating. {11 - 14v)
13 Cooling fan relay (High) :
mod- [Engine is running.| RE
els) 0.07 - 0.10V
Cocling fan (High) is operating.
]Engine is running.J BATTERY VOLTAGE @L
Cooling tan is not operating. (11 -14V)
14 LG/R Cooling fan relay
[Engine is running. |
T 0.07 - 0.30V T
Cooling fan is operating. '

ON BOARD DIAGNOSIS LOGIC AT

If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature

will rise. A,

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction

is indicated. _

RA
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
0208 ® Cooling fan does naot operate properly {Overheat). ® Harness or connectors BR
® Cooling fan system does not operate properly (Over- (The cooling fan circuit is open or shorted.)
heat). ® Cooling fan .
® Engine coolant was not added to the system using ® Radiator hose ST
the proper filling method. ® Radiator
® Radiator cap
® Water pump RS
¢ Thermostat
For more information, refer to “MAIN 12
CAUSES OF OVERHEATING", EC-479. BT

CAUTION: A

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 EL
to use coolant with the proper mixture ratio. Refer to MA section (“Anti-freeze Coolant Mix-
ture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted. 1B

631
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TROUBLE DIAGNOSIS FOR OVERHEAT

1 MAX,
IOK
MIN,

AECE40
B ACTIVE TEST B
COOLING FAN OFF
= = = MONITOR = = =
COOLAN TEMP/S  99°C
E o
MEF312F

Cooling fan

SEC163BA

/— Cooling fan
g—F Engine coolant

{emperature sensor
harness connector

Eﬁ%?&ﬁ

15041 resistor

MEC4758B

632

Overheat (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the cooling
fan. During this check, a DTC might not be confirmed.

WARNING:

Never remove the radiator cap when the engine is hot. Seri-
ous burns could be caused by high pressure fluid escap-
ing from the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by
turning it a quarter turn to allow built-up pressure to
escape. Then turn the cap all the way off.

1)

Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is
below the proper range, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-473).

Confirm whether customer filled the coolant or not. If cus-
tomer filled the coolant, skip the following steps and go to
“"DIAGNOSTIC PROCEDURE” (EC-473).

3) Tum ignition switch “ON”.
4) Perform “COOLING FAN” in “ACTIVE TEST” mode
with CONSULT.
5} If NG, go to “DIAGNOSTIC PROCEDURE”, EC-473
OR

3) Start engine.
Be careful not to overheat engine.

4) Set temperature control lever to full cold position.

5) Turn air conditioner switch “ON”.

6) Tum blower fan switch “ON”.

7} Run engine at idle for a few minutes with air condi-
tioner operating.
Be careful not to overheat engine.

8) Make sure that cooling fan operates at low speed for
A/T models and high speed for M/T models.

9) Turn ignition switch “OFF”.

10) Turn air conditioner switch and blower fan switch
“OFF”.

—A/T models only—

11) Disconnect engine coolant temperature sensor har-
ness connector.

12) Connect 15042 resistor to engine coolant temperature
sensor harness connector.

13) Restart engine and make sure that cooling fan oper-
ates at higher speed than low speed.
Be careful not to overheat engine.

14} If NG, go to "DIAGNOSTIC PROCEDURE”, EC-473

EC-470
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Overheat (Cont’d)

WITH A/T
:Glg;lg):\lsi\‘&leqT_}CH BATTERY EC-COQOL/F-01

| |

] FUSE u "
10A BJliBOCK 04 Refer to "EL-POWER”.
(J/B) E . Dcetectable line for DTC

E105 )
- : Non-detectable line for DTC

: With air conditioner

COOLING COOLING COOLING

FAN FAN FAN

RELAY-1 RELAY-2 RELAY-3

(LO-RELAY) (HI-RELAY) (HI-RELAY)
E39 £44

LGR aB LG/R /Y
N - I
@ ==
|
i
I [ B
-
COOLING
FAN FAN
MOTOR-1 MOTOR-2
LG/R G/B /@S
(E107)
B ------- ]
LG/R LG
LG/R LG
Tep------ W'.-
.
L
[ [ CACH
LG/R LG - O - ®
|i14|| |]13|| I I
EGM (ECCS
RFRL RFAH CONTROL B B
MODULE) A A
F24 E13
— Refer to last page (Foldout page).
- a @18 . oD
TEET O TR GHED.@ EXIED @ E®
[ [ BIERIBIGEDEIE SR GY H L L L
GY
18|2s|3s|——a}4s|sS]657S B
(R EEREEEERE W
[l
101[102|103| |104|105]|106 |20]21§22]23] 38|
24125\ 26127\28] |42]43
107[108[108| |110l111 112
[29130]31{32[33] [4aT=0
113[114[115| |118]117{118 34]35[36]37

AEC429A

EC-471

JA

EM

LG

FE

Gl

T

BR

8T

RS

HA

EL
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

WITH M/T
IGNITION SWITCH
BATTERY
Offor |S TART .  Detectable line for DTC
i FUSE =) o0 w— : Non-detectable line for DTG
Refer tc “EL-POWER".
104 %I,Tg oK R <ALy With afr conditioner
(e)
f E105,
| 168 | G
BR I
B8R G
6 COOLING
AN
[I RELAY-1
9
(AR
LG/A GB
-
LG/AR O KAC
& |
Iﬁ‘ G/8 G/B
5 sl
COOLING COOQLING
FAN FAN
MOTOR-1 MOTOR-2
LG/R
l‘"l- 2] 2]
LGIH =} B
I
LG/R O
=] I
ECM (ECCS
RFAL CONTROL I . I
MODULE) B B
E24 L &
B9 &
_ Refer to last page {Foldout page).
— 7] 1), Ewf
LR & L@ (). NED
9 Mol1]12413}14] 15[ 16] 17{18]19]20
15|2s|as]=af4si5s]6s)7s) a5
psfosfrost isies]tagfiashasfies|
10111021103 1041105
107{108[109{ 1110111
113{114]115] p18|117
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TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START
@l
v
CHECK COOLING FAN LOW SPEED NG._ Check cooling fan low A
OPERATION (A/T MODELS) AND HIGH "| speed control circuit {A/T
SPEED OPERATION (M/T MODELS). models) and high speed EN
1. Disconnect cooling fan relays-2 and -3 control circuit (M/T mod-
for A/T models. els).
AEC707 I Sl s
2. Turn ignition switch “ON”. {Go to PROCEDURE A, Le
3. Perform "COOLING FAN CIR- EC-475.)
M COOLING FAN CIRCUIT B CUIT” in “FUNCTION TEST”
mode with CONSULT.
b
CES OR
COOLING FAN 2. Turn ignition switch “ON".
3. Perform “COOLING FAN” in
RCOTATE AND STOP “ACTIVE TEST” mode with FE
EVERY 3 SECONDS ? CONSUU;H
2. Start engine. CL
[ NEXT ]r NO IWES @ 3. Set temperature lever at full cold
MEF311F| -
position.
4. Tum air conditioner swiich "ON”. MT
mactive TesTR [ 5. Tum blower fan switch “ON”.
6. Run engine at idle for a few min-
cooune ran OFF utes with air conditioner operat- AT
= = = MONITOR = = = Ing.
7. Make sure that cooling fan oper-
COOLAN TEMP/S 88°C ates at low speed for A/T models FA
and at high speed for M/T mod-
els.
m ul RA
= OK
(A LOW s !
MEF313F| @
(Go to next page.) Bl
Cooling fan
o—p /
_ 8T
RS
BT
- SEC183BA
HA
EL
(DX
635
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TROUBLE DIAGNOSIS FOR OVERHEAT

@]

Il COCLING FAN CIRCUIT B

Overheat (Cont’d)

DOES
COCLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

| nexT | NO || YES

MEF311F

]

WMACTWETESTE [ ]
coouns Fan OFF
= = = MONITOR = = =

COQLAN TEMP/S 83°C

I__Wh

L]
Hi [LOW |

MEF314F]

Cooling fan
—F f
7 150 £ resistor

DISCOMNECT

CHECK COOLING FAN HIGH SPEED
QOPERATION (A/T MODELS).
1. Tumn ignition switch “OFF”.
2. Reconnect cocling fan relays-2 and -3.
3. Disconnect cooling fan relay-1.
4, Turn ignition switch “ON”.
5. Perorm “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

NG

Turn igniticn switch “ON”.
Perform “COOQOLING FAN” in
“ACTIVE TEST” mode with
CONSULT.

OR

® :

'Engine coolant
temperature sensor
0\ harness connector

MEF&13EA

636

@ 4. Turn air conditioner switch and

blower fan switch “OFF”.

5. Disconnect engine coolant tem-
perature sensor hamess connec-
tor.

6. Connect 1501 resistor to engine
coolant temperature sensor har-
ness connector.

7. Restart engine and make sure
that cooling fan operates at
higher speed than low speed.

¢0K

(Go to EC-478.)

EC-474

.| Check cooling fan high
"| speed control circuit.

{Go to PROCEDURE B,
EC-476.)




TROUBLE DIAGNOSIS FOR OVERHEAT

(5

oo g DISTONN
V=15
€

Overheat (Cont’d)

ECT

PROCEDURE A

EC-475

=& €
5 INSPECTION START
x ! MA
CHECK POWER SUPPLY. NG | Check the following.
@ 1. Tum ignition switch “OFF”. [ ® 104 fuse Bl
ﬁ@; ik 2. Disconnect cooling fan relay-1. ® 30A fusible link
3. Turn ignition switch “ON”. ® Harness for open or
AECS18] | 4. Check voltage between terminals (1), short between cooling
(@ and ground with CONSULT or fan refay-1 and fuse LG
[!]_ Cocling fan motor-2 Z e tester. ® MHarness for open or
> harness connector % Voltage: Battery voltage short between cooling
N f A0 : fan relay-1 and battery
2L TRy 1T OK If NG, repair open circuit or
- i short to ground or short to
a_’A_‘-‘ _JJE‘JJ“,‘ power in harness or con-
mﬂﬁ&‘ﬂ'};’_’%“ nectors. FE
D
Sl | “
Cooling fa‘n\motor-1 \\\ CHECK GROUND CIRCUIT. _,{ Repair hamess or connec- CL
harness connector | 77~ || 1. Tumn ignition switch “OFF”. tors.
AEC848| 1 2. Disconnect cooling fan motor-1 harness
connecter and cooling fan motor-2 har- MT
[3) AT Models ness connector (with air conditioner).
? BT [ay Bkt 3. Check harness conlinuity between ter-
18, éj] K Eéj] minal @ and terminal . AT
— Continuity should exist.
(3] i OK, check harness for short.
[2[X]1] 4. Check harness continuity between ter-
@ @ -l minal (@ (AT models), &) (M/T mog- B
4 4 els) and body ground.
A Continuity should exist.
@mai If OK, check hamess for short to
J ground and shott to power.
AEC708 OK
B [=)
[ ™ models Y NG BR
2y o ey A CHECK OUTPUT SIGNAL CIRCUIT. »! Check the following.
K Eéj] Eéj] 1. Disconnect ECM hamess connactor. ® Harness connectors
— 2. Check hamess continuity between ECM @9, €T
& terminal and terminal @ ® Harness connectors
[22<1] Continuity should exist. ,
= i 18] If OK, check harness for short to ® Harness for open or - B§
@@ (1]2) ground and short to power. short between cooling
. fan relay-1 and ECM
OK it NG, repair open circuit or BT
‘ short to ground or short to ‘
= = power in harness or con-
AEC709 nectors.
(A
h 4
5 T HECK COMPONENT NG Replace cooling fan relay.
o DISCONNECT & DISCONMEL C . > p [#] V.
ié} Eé:'] {Cooling fan relay-1),
s, LS, Refer to “GOMPONENT INSPECTION”, EL
=] EC-480.
I EcM_ [o|cONNECTOR]| B 3 a
Iy 8] 4 OK 1%
(Go to next page.)
AEC519
637
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Overheat (Cont’d)

T

CHECK COMPCONENTS

(Coaling fan motors-1 and -2).

Refer to “COMPONENT INSPECTION",
EC-480.

NG

o Replace cooling fan

oK
A 4

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

}

INSPECTION END

? ? ED DISCONMECT
A e [ E
15] L5
@ oA

AECT11

PROCEDURE B (For A/T models)

INSPECTION START

¥

motors.

638

CHECK POWER SUPPLY.
. Turn ignition switch “OFF".

. Turn ignition switch “ON".

. Check voltage between cogling fan
relays-2 and -3 terminals @ @ and
ground with CONSULT or tester.
Voliage: Battery voltage

WP -

NG

Check the following.

. Disconnect cooling fan relays-2 and -3.

OK

(Go to next page.)

EC-476

® 10A fuse

® 30A fusible fink

® Harness for open or
short between cooling
fan relays-2 and -3 and
fuse

® Harnass for open or
short between cooling
fan relays-2 and -3 and
battery

if NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR OVERHEAT

= DISCONNECT
A€

LHSCONNEGT

Overheat (Cont’d)

CHECK COMPONENTS
{Cooling fan motors).
Refer to “*COMPONENT INSPECTION”,

EC-480.

Y

oK

A 4

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

¥

INSPECTION END

EC-477

‘ i I 7] CHECK POWER AND GROUND CIR- | NG| Repair hamess or connec-
‘ . ® L5 | CUlT. tors,
Cooling 1. Tumn ignition switch “OFF”,
Cooling Gooling ., fan 2. Disconnect cooling fan motors-1 and -2 .
f fan Ry relay-2 harness connectors (with air condi-
r:gtom r:c:tornz J| tioher).
. 3. Check harness continuity between
AECT712 cooling fan relay-2 terminal @ and
cooling fan motors-1 and -2 termi-
DISGONNEST DISCONNECT nal
. Eéj] Continuity should exist.
Codling It OK, check harness for short.
Gooting /J?\ fan 4. Check harness continuity between
fan ?2 3 a (STE— cooling fan relay-3 terminal @ and
relay-3 ﬂ-ﬁ cooling fan motors-1 and -2 termi-
- nal (3), cooling fan relay-3 terminal
. ’ Coaling @ and body ground.
N fan Continuity should exist.
Ctmaa ﬂ motor-2 If OK, check harness for short to
) ground and short to power.
AEC713 OK
] v
lﬁ DISCONNECT PISCONNEGT NG i
- . CHECK QUTPUT SIGNAL CIRCUIT. »| Check the following.
1.5 1. Disconnect ECM harness connector. ® Harness connectors
T ecm |o|oou~5cron|| Coolmg 2. Check harpess continuity between ECM )
3 14 1] fan terminal and cooling fan relay-3 ter- ® Harness connectors
5| relay-2 minal (2), ECM terminal (4 and cool- ,
3] Cooling ing fan relay-2 terminal 2) ® Harness for open or
[2[¥]1]tan Continuity should exist. short between cooling
= 15[ relay-3 If OK, check harness for short to fan relays-2 and -3 and
A ground and short to power. ECM
@ma, ) : If NG, repair open circuit or
‘ OK short 1o ground or shott to
AECT14 power in harness or con-
nectors.
h 4
CHECK COMPONENTS NG .| Replace cooling fan retays.
(Cocling fan relays-2 and -3). "
Refer to “COMPONENT INSPECTION",
EC-480.
OK
k4
NG

Replace cooling fan
motors.

MA
El

L&

EE

cL

M

AT

A

RA

ER

ST

RS

FA

EL
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TROUBLE DIAGNOSIS FOR OVERHEAT

EG176850301
{J33984-A)

SLC755A]

SLC343

640

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] !

Y

Check the following for
leak.

® Hose

® Radiator

® Water pump

Refer to LC section (“Water
Pump”).

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:

59 - 98 kPa (0.6 - 1.0 kgfem?, 9 - 14

psi)

NG

OK

4

Replace radiator cap.

rEHECK 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 in/194°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

OK
¥

Y

Replace thermostat

Check engine coolant temperature sensor.
Refer to “COMPONENT INSPECTION”,
EC-140.

NG

h

If the cause can-not be isolated, go to
“MAIN 12 CAUSES OF OVERHEATING”
on next page.

v

INSPECTION END

EC-478

Replace engine coolant

"| temperature sensor.




TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 ® Blocked radiator ® Visual No biocking —
® Blocked condenser
® Blocked radiator grille
@ Blocked bumper
2 ® Coolant mixture ® Coolant tester 50 - 50% coolant mixture |See “RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA section.
3 ® Coolant level * Visual Coolant up to MAX level |See “Changing Engine
in reservoir tanik and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section.
4 @ Radiator cap ® Pressure tester 59 - 98 kPa See “System Check”,
(0.6 - 1.0 kg/cm®, 9 - 14 | “ENGINE COOLING
psi) {Limit} SYSTEM” in LC section.
ON*2 5 ® Coolant leaks ® Visual No leaks See “System Check”,
“ENGINE COOLING
SYSTEM” in LC section.
ON*2 6 ® Thermostat ® Touch the upper and Both hoses shouid be hot | See “Thermostat” and
lowsr radiator hoses “Radiator”, "ENGINE
COOLING SYSTEM” in
LC section.
ON~! 7 ® Cooling fan ® CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR OVERHEAT”
(EC-468).
OFF 8 ® Combustion gas leak ® Color checker chemical | Negative —
_ tester 4 Gas analyzer
ON*® 9 ® Coolant temperature ® Visual Gauge less than 3/4 —
gauge when driving
® Coolant overflow to res- | ® Visual No overflow during driving ; See "Changing Engine
ervoir tank and idling Coolant”, “"ENGINE
MAINTENANCE” in MA
section.
OFF** 10 ® Coolant return from res- | @ Visual Should be initial level in See “ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE" in MA section.
OFF 11 ® Cylinder head ® Straight gauge feeler 0.1 mm (0.004 in) Maxi- | See “Inspection”, “CYL-
gatge mum distortion {warping) [INDER HEAD” in EM
section.
12 ® Cylinder block and pis- |® Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section.

*1: Turn the ignition switch ON.

*2: Engine running at 3,000 rpm far 10 minutes.
*3: Drive at 90 km/h {55 MPH) for 30 minutes and then let idle for 10 minutes.
*4: After 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

EC-479

A
EM
LG

FE

GL

=

AT

FA

RA

HEA

EL
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TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont’d)

COMPONENT INSPECTION
5= Cooling fan relays-1, -2 and -3
Fyo\ Check continuity between terminals @ and ().
5 Conditians Continuity
12 3 1] 12V direct current supply between Yes
terminals @ and @
No current supply No
SEF511P
If NG, replace relay.
For AT Models Cooling fan motors-1 and -2
=y 1. Disconnect cooling fan motor harness connectors.
A 2. Supply cooling fan motor terminals with battery voltage and
Coaling fan motor check operation.
harness connector
Terminals
Speed
() (©)
Low
{A/T models) @ @
AECT1S|  Cooling fan High ® ®
motor (A/T models)
For M/T models e High
Gooling fan 1.5, Géj] {M/T models) @ )
mator harness
connector Cooling fan motor should operate.
It NG, replace cooling fan motor.
AECT31

642 EC-480



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
- EC-INJECT-01 @
IGNITION SWITCH
ON or START
X FUSE : ‘ A
10A |BLOCK  |Refer 1o “EL-POWER". s : Detectable line for DTC
(J/B) maman ; Nor-detectable ling for DTC
M77
llﬂll ] EM
B/A
LG
B/R
'—'—, M34
&
B/A . FE
GL
-l
® ® ® -
’ AT
a/R BA BRA B/R
=1 = =1 Iz
[2] INJECTOR 2] INJECTOR [2] INJECTOR [2] INJECTOR FA
é NO.1 é NO.2 é NO.3 é NO.4
Fi7
(o A R s A
R/B Y/E G/B B
A/B Y/8 G/B /B ST
102 ||Wf| [reall [fraa)l
INJ#1 INJ#2 INJ#3 INJ#4 |ESMECOS
MODULE) RS
BT
i [==]E KKK ] ex]er]e]7e] (M77) HA
alslefz]8] w pforchoclklizkliaduchisklisd BR 1D B B8 B
EL
()4

10111021103] |104|105
107]108]109{ | 110111
13|114115] |116]117

AECA431A

EC-481 643



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Nozzle

Needle valve

Terminal

Coil

SEF596K]

Injector (Cont’d)

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec-
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection puise
duration based on engine fuel needs.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION

® Engine: After warming up Il 2.4 - 3.2 msec.

INJ PULSE ® Air conditioner switch: OFF
® Shift lever: “N”
® No-load 2,000 rpm 1.9 - 3.2 msec.

I I switch.

B/FUEL SCHDL ® Shift lever: “N”

® No-load 2,000 rpm 0.7 - 1.5 msec

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

TER-
WIRE DATA
M;I%AL COLOR ITEM CONDITION (DC vohage)
BATTERY VOLTAGE
(11 - 14V)
Mpr—
Engine is running.| {(Warm-up condition) 40f.
20 L L
ldie speed ol k.o .
102 R/B Injector No. 1 D
104 G/B injector No. 3 SEF204T
107 | Y/B injector No. 2 BATTERY VOLTAGE
108 | LB Infector No. 4 {11 - 14V)
[Engine is running.| (Warm-up condition}
Engine speed is 2,000 rpm.
“SEF205T

644
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)

WACTVETEST W [ DIAGNOSTIC PROCEDURE
INSPECTION START
*** POWER BALANCE *** al
=== MONITCR= == v
S T A CHECK OVERALL FUNCTION. OK [ INSPECTION END
MAS AIR/FL SEN 098V 1. Start engine. " MA
IACV-AACHY 41% @ 2. Perform “POWER BALANCE” in
“ACTIVE TEST"” mode with

] 2 3 4 CONSULT.
- L_’L”___l RESET 3. Make sure that each circuit pro- ERG

I ” ” ” I duces a momentary engine

FAEFa54F speed drop.
OR
1. Start engine. LG
2. Listen to each injector operating
sound.
Clicking noise should be
heard.
NG
E v NG FE
CHECK POWER SUPPLY. »| Check the following.
1. Stop engine. ® Harness connectors
2. Disconnect injector hamess connector. . ,
3. Turn ignition switch “ON”. ® Harness Tor open or GL
4. Check voltage between terminal @ short between injector
7038 and ground with GONSULT or tester. and battery
MEC703 Voltage: Battery voltage If NG, repair harness or
- = connactors. T
DISCONNECT =
A€ Hi : o
T.5.
= W CHECK CUTPUT SIGNAL CIRCUIT. »| Check the following. AT
2 1. Turn ignition switch “QFF”. ® Harness for open or
2. Disconnect ECM harness connector. short between ECM and
3. Check harness continuity between injector
injector hamess connector terminal (1) Ithg,t repair ogen chcuit or EA
D O and ECM terminals . , , short to ground or short to
(og). power in harness or con-
Continuity should exist. nectors.
1 If OK, check hamess for short to

ground and short to power.

AEC755
OK
r NG 2R
Replace injector.

DISCONNECT = DISCONNECT CHECK COMPONENT

.ﬁ EED] ES} (Injector),

ua L2 Refer to “COMPONENT INSPECTION” : -
[[__Ecm_[olconnecton]| : below.

102 » 104 + 107 + 109 @ lOK

h J

Perform “TROUBLE DIAGNOSIS FOR RS

INTERMITTENT INCIDENT”, EC-106.
[Q] I BT

INSPECTION END

AEC756

HA

COMPONENT INSPECTION

Injector EL
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14} [at 25°C (77°F)] )
If NG, replace injector.

AEC559

EC-483 o4



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/SIG-01

IGNITION SWITCH
START

FUSE Refer to "EL-POWER".
754 |BLOCK
(78)

{Len]] . e Detectable line for DTG

= : Non-detectable line for DTC
BrY

B/Y

N

BN

B/Y

[?O—l ECM (ECCS

STSW CON'JLROL
MODULE)

[ F E ! e A E B[ N[NNI [anfsNBNN] (7 4)
g JoJi|12]13]14]15]18]17] 18] 19]20] T T Y AT ) [ ) D
r—..—.._l
103] |104]105 2 = a8|an o)
24]25]26]27]28) [42]2a
1091 [110]111 O RoTOP 32 53)
49]50 H.S
11| [r1efi17 34Ja5]ae]a7 w -

AEC432A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)

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

MONITOR ITEM CONDITION SPECIFICATION !l
START SIGNAL ® Ignition switch: ON — START — ON COFF — ON — OFF
- MA
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminaf and engine ground. B
TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (DC wvoltage) Le
Ignition switch “ON” Approximately 0V
Ignition switch START—] (11 - 14V)
[FE
oL
T
DIAGNOSTIC PROCEDURE
B START SIGNAL cxT W
1. CLOSE THROTTLE, SHIFT INSPECTION START A7
TO P OR N RANGE
2. TOUCH START AND
START ENGINE y oK B
IMMEDIATELY. CHECK OVERALL FUNCTION. »|  INSPECTION END ¥
1. Turn ignition switch “ON".
2. Perform “START SIGNAL CKT”
in “FUNCTION TEST" mode
|_next ][ START ] with CONSULT.
SEF191L OR
1. Turn ignition switch “ON". - BR
2. Check “START SIGNAL” in
W MONITOR ¥ NC FAIL D “DATA MONITOR" mode with
START SIGNAL OFF CONSULT. &T
CLSD TH/P SW ON
AIR COND SIG OFF IGN "ON OFF
P/N POSI 8W ON IGN “START" ON ES
CR
@ 1. Turn ignition switch to “START”. BT
2. Check voltage between ECM
l RECORD I terminal and ground.
SEF111P Voltage: A
’— Ignition switch “START”
Battery voltage
= =y - Except above
I[ ECM __[Of CONNECTOR] Hs. Approximately 0V EL
20
NG
-V
S 103
d & 1 (Go to next page.)
7 1
G -
SEF109P
647
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648

~Start Signal (Cont’d)

i

Check the following.

® Harness connectors @39, FzD

® 7 5A fuse

® Harness for open or short between
ECM harness connector and ignition
switch

If NG; repair open circuit or short to

ground or short to power in harness or

connectors.

y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT™, EC-108.

Yy

INSPECTION END

EC-486




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Y

Ignition switch Start signal

ECM

-
>

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. if the ECM receives a
180° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 180° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents
battery discharging, thereby improving safety.
The ECM does not directly drive the fuel pump. It
controls the ON/OFF fuel pump relay, which in
turn controls the fuel pump.

AEC801

Fue!

h 4

pump
relay

Condition

Fuel pump operation

Ignition switch is turned to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Stops

COMPONENT DESCRIPTION
A turbine type design fuel pump is used in the fuel tank.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION

SPECIFICATION

® Engine running and cranking

FUEL PUMP RLY | ® When engine is stopped (stops in 1.0 seconds)

® Ignition switch is turned to ON (Operates for 5 seconds)

ON

® Except as shown above

OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL IT
NO COLCR EM CONDITION (DC voltage)
|Ignftion switch “ON”|
For 5 seconds after tuming ignition: switch 0-1V
“ON"
8 B/P Fuel pump relay |Engine is running. |
[ignition switch “ON”|
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14V)

switch “ON"

EC-487

EM
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BR
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

EC-F/PUMP-01

IGNITION SWITCH
ON or START
‘Ir FUSE Refer to "EL-POWER".
154 %I;SCK
(MTJJ: i : Detectable line for DTC

i e Non-detactable line for DTC
[ |

B/L B/W

2y
.l
@
2

B/P B/Y
BY
[l
FUEL
B/P B/fY m ' M F‘
WOES @D E&o
L&
B/P BfY Ilill
B
B/P
il ®
[
FPR FEC?%S CONTROL I l
MODULE) B B
-+ e

1]2]3|(uid |2%1|@ 1]z

45[6] W > L 73

il

wa
-
o
(=]

M45
M EEDEGDREN

(=]

INJeN[aN] = [+N[BNENfN] (7 )
enfonfon[ [l enbslen] av W

=

3¢
43
50

101[102[103] [104]105]106
107|108[108] [110[111[112
113[114]115]) |116]117{118

V.

AEC433A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

EC-489

A 4
CHECK OVERALL FUNCTION. OK | INSPECTION END
1. Turn ignition switch “ON”. "
2. Pinch fuel feed hose with fingers.
@ Fuel pressure pulsation should be
S felt on the fuel feed hose for 5 sec-
AEC884 onds after ignition switch is turned
,_ “ON’!-
E B DISCONNECT NG
RG] d &) El —
s CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “QFF". ® 15A fuse
2. Disconnect fuel pump relay from reiay ® Harness for open or
O & box. short between fuse and
3. Turn ignition switch “ON". fuel pump relay
34 4. Check voltage between terminals @ If NG, repair harness or
D (3 and ground with CONSULT or connectors.
.8 tester.
SEF479P Voitage: Battery voltage
Rear soat Fuel pump OK
harness connector v
W
y CHECK POWER GROUND CIRCUIT. NG | Check the following.
1. Tum ignition switch “OFF”. ® Harness connectors
2. Disconnect fuel pump hamess connec- .
tor. ® Harness for open or
3. Check harness continuity between ter- short between fuel pump
minal (2} and body ground, terminal and body ground
and fuel pump relay connector ® Harness for open or
terminal (8). short betwaen fuel pump
Continuity should exist. and fuel pump relay
AECS21 If OK, check harness for short to If NG, repair open circuit or
ground and short to power. short to ground or short to
ower [n harness or con-
= DISCONNEGT oK rF:ectors.
T5. ® i
an CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. ® Harness connectors
2. Check harmess continuity between ECM )
terminal and fuel pump relay con- ® Harness for open or
nector terminal (2). short between ECM and
Continuity should exist. fuel pump relay
= If OK, check harness for short to If NG, repair open circuit or
ground and short to power. short to ground or short to
DISCONHEST DISEDNNECT power In harmess or con-
s =2 S l OK nectors.
5. 1.8
[3]
_-T 2] {(Go to next page.)
1 L
IR
() L.
AECT58

MA

EM

LG

CL

M

BR

ST

RS

BY

HA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SCONNECT
) DISCONNELT = oisc
A€ A€

=

[C__ecnjof connEcToR]|

&

8

(2]

Fuel Pump (Cont’'d)

i

CHECK COMPONENT

(Fuel pump relay).

Refer to “COMPONENT INSPECTION”
below.

NG

[

]

SEF482P

CK
v

> Replace fuel pump relay.

SEF511P

Under the ™

C[L:@ rear seat

€4~

—_—

— Fuel pump =

harness connector -

SEF555T)

CHECK COMPONENT

(Fuel pump).

Refer to “COMPONENT INSPECTION"
below.

NG

OK
h 4

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

r

INSPECTION END

COMPONENT INSPECTION

Fuel pump relay

Replace fuel pump.

Check continuity between terminals @and &).

Conditions Continuity
12V direct current supply Yes
between terminals @and @

No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (Dand @.
Resistance: 0.2 - 5.0() [at 25°C (77°F)]

If NG, replace fuel pump.

EC-490
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Power Steering Oil Pressure Switch

EC-PST/SW-01 @

ECM
(ECCS MA
EA%ELTEL MR : Detectable kne for DTC
PWST } e | Non-detectable fine for DTC
=2 EM
SB
LG
SB
63 <
CL
T
SB
U AT
SB
I—I—I.
& FA
SB BR
I 1 I
l_d;_l POWER STEERING
QiL PRESSURE
SWITCH ST
9 E214
= RS
BT
Reter to last page (Foldout page).
GHNED)
B I E @@ A
EX i i B B 2 K R A N S ) Y W B
@
W H.S. EL
103} |1c4|105[106 1]12]3 n 200121122423 d0141f  [53]54|55
— i B els AP Toelo o8] [ Pl ecfeelsTseEE0led) [on 1
[11]s2]13]a] 20]0[31j32J33]* [4g150] 47i48le2]esleales] )
115 |18]117] 18 181718 34l35]36]37 [51]52] [ee]s7]aafss]
AEC434A
653
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

Power steering oil pressure COMPONENT DESCRIPT'ON

switch harmess connector The power steering oil pressure switch is attached to the power
] steering high-pressure tube and detects a power steering load.

When a power steering load is detected, it signals the ECM. The

ECM adjusts the IACV-AAC valve to increase the idle speed and

adjust for the increased load.

\@ Vehicle tront /\
NN ER
~ SEFB62U)

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

MONITOR ITEM CONDITION

Steering wheel in neutral position
® Engine: After warming up, idle | (torward direction) QOFF
the engine

SPECIFICATION

PW/ST SIGNAL

The steering wheel is fully turned ON

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

TER-
WIRE DATA
Mf!:\(leL COLOR ITEM CONDITION {DC voltage)

lEngine is running.l

Approximately OV

Power steering oil pres- Steering wheel is fully turned.

sure switch [Engine is running.}

25 sB

Approximately 5V

I— Steering wheel is not turned.

654 EC-492



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B PW/ST SIGNAL CIRCUT B
HOLD STEERING WHEEL
IN A FULL

LOCKED rosiTioN

THEN
TOUCH START

Power Steering Oil Pressure Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTICN START

v

| nexT ) START

]

CHECK OVERALL FUNCTION.

@ 1. Turn ignition switch “ON”.
2.

CUIT” in "FUNCTION TEST”
mode with CONSULT.
OR

OK

Y

MEFQO23E

wMONITCR % NO FAIL

PW/ST SIGNAL OFF

O

Stant engine.
Check “PW/ST SIGNAL” in
“DATA MONITOR” mode with
CONSULT.
Steering is in neutral
position:

OFF
Steering is turned:

ON

Perform “PW/ST SIGNAL CIR-
:
2,

OR

I RECORD

]

SEF5911

—

0

n-(-.

UNNEBTDR” '

ECM |
2

A

[

%Q

CUMNEL‘T

. Stant engine.
2. Check voltage between ECM
terminal and ground.
Volitage:
When steering wheel is
turned quickly.
Approximately 0V
Except above
Approximately 5V

SEF126P

DISCOMNNECT

€& &

L) Les

H.S.

ECM _ |Of CONNECTORY|

25

[Q]

T.S.

NG
E v

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal and terminal
Continuity should exist.
If OK, check harness for short to
ground and short to power.

HSCONNECT

SEF343U

NG

OK

h 4

A 4

Check the following.

& Harness connectors

® Harness for open of
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.

CHECK COMPONENT

(Power steering oil pressure switch).
Refer to “COMPONENT INSPECTION”
below.

NG

¥

OK

Y

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

y

INSPECTION END

EC-493

Replace power steering oil
pressure swilch.

B2,

EM

LG

FE

CL

BT
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5@"3

.

!

SEF344U

656

Power Steering Oil Pressure Switch (Cont’d)
COMPONENT INSPECTION

Power steering oil pressure switch

1. Disconnect power steering oil pressure switch harness con-
nector then start engine.
2. Check continuity between terminal (1) and ground.

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.
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IACV-FICD Solenoid Valve
EC-FICD-01 &l

IGNITION SWITCH BATTERY MA

ON

! FUSE e : Detectable jine for DTC

75A  |BLOCK 7.5A |Referto “EL-POWER". m— : Non-detectable ling for DTC
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RELAY &
€2
E101 cL
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LR IL..5_|J EA
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Ll_]
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.
GrY
fpzy g
THERMAL BR
GIY PROTECTOR
ri (26)-1
' ° s
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CONTROL COMPRESSOR Bis)
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A8)-2 -+ -+
£ G2 &
L BT
[14z] Refer to last page (Feldout page).
r ™19, i
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\—IACV-AAC valve

;& IACV-FICD ===
solenoid valve

\ harness connector

=X

SEF506T

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION

The IACV-FICD solenoid valve is built into the IACV-AAC valve
body. When the air conditioner is on, the IACV-FICD solenocid
valve suppiies 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 engine ground.

TER-
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DG voltage)
|Engine is running.| '
|_ 0-03V
Both A/C switch and blower switch are “ON”.
15 Gy Air conditioner relay — -
[Engme is runnlng.J BATTERY VOLTAGE
A/C switch is “OFF". (11 - 14V)
658
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AW

;\&3
§
£2 °

W0y
oy Iy
\ 4 5/ //////

IACV-FICD Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

B

c 7} H Y
— -— CHECK OVERALL FUNCTION. OK > INSPECTION END
wc)] | (e 1. Start engine and warm it up to normal
operating temperature.
2. Check idle speed.
MEFG34E M/T models except for Canada:
67550 rpm
\TLA?X(-;?J{\: (;VSIE_'-‘i_—" M/T modeis for Canada:
solenoid valve 75050 rpm
harness connectar A/T models:
800450 (in “N” position)
If NG, adjust idle speed.
3. Turn air conditioner switch and blower
fan switch "ON".
4. Recheck idle speed.
900 rpm or more (AT in “N” posi-
tion)
SEFS06T. NG
v
g ‘g Check if air conditioner compressor func- | NG | Refer to HA section
1.5. E fions normally. "| (“TROUBLE DIAG-
®aFD o NOSES)
& ’
® O CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. | ® Harness connectors
= 2. Disconnect IACV-AAC valve & IACV- . @d, @,
= FICD solenoid valve haress connector.
AECB94| | 3 Start engine, then turn air conditioner ® Harness for open or
switch and blower fan switch “ON”. short between IACV-
% "o 4. Cheek voltage between terminal (1) AAC valve & IAGV-FICD
Eé} and ground with CONSULT or tester, solenoid valve harness
Volage: Battery voltage connector and air condi-
oK tioner relay
If NG, repair harness or
{ connectors,
|
L 4
= CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
AECB95| | 1. Tumn ignition switch “QFF”. 7 tors.

2. Check harness continuity between ter-
minai @ and body ground.
Continuity should exist.

If QK, check harness for short o

ground and short to power.

lOK
®

{Go to next page.)

EC-497
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

!

CHECK COMPONENT NG | Replace IACV-AAC vaive
(IACV-AAC valve & IACV-FICD solenoid | & IACV-FICD solenoid
valve). valve.
Refer to "COMPONENT INSFECTION
below.

OK

¥

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

.

INSPECTION END

&3

T.8.

DiSCONNECT

AEC896

660

COMPONENT INSPECTION

IACV-FICD solenoid valve

1. Disconnect IACV-AAC valve & IACV-FICD solenoid vaive
harness connector.
2. Check resistance between terminals (1) and &).

Resistance:

Condition Resistance {{}}
Cold 162 - 278

Hot 205 - 327

Note: “Cold” and “Hot” mean the temperature of coils
in IACV-AAC valve.
“Cold”: -10°C (14°F) - 50°C (122°F)
“Hot”: 50°C (122°F) - 100°C (212°F)
If NG, replace IACV-AAC valve & IACV-FICD solenoid
valve.
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Electric Load Signal

BATTERY oy START EC-LOAD-01 @
1
@ ® 1 -
I — EES(E;K Refer to “EL-POWER".
g 1A 154 20A 20A 7.54 |(B)
(& BN
I 1 ] _
EOILR 122 Q@
LIGHTING LB LB G
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sammm : Detectable line for DTC
w . Non-detectable line for DTC
(D> USA
®: Canada
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: Without multi-remote control system FE
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Refer to last page (Foldout page).
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Electric Load Signal (Cont’d)

ECM
(ECCS
CONTROL
MODULE)
HEAN
2]
LG/B
LGB
e )
LG/B
LG/B
3
2 FAN
1 3 SWITCH
’
4
OFF

EC-LOAD-02

e : Delectable line for DTC
mewwe . Non-detectable line for DTC
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

-Electric Load Signal (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
Rear window defogger is operating ON '
. and/or lighting switch” is on
LOAD SIGNAL ® |gnition switch: ON
Rear window defogger is not operating OFF

and lighting switch is not on

*: 1st position for USA models, 2nd position for Canada models.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[mliticn switch “ON"
24 LG/B Blower fan switch Approximately OV
- Blower fan swilch is “ON”.
[Ignition switch “ON”
Approximatsly 0V
55 UR Rear window defogger Rear window defogger is “OFF”.
relay ‘Tgm’tion switch "ONj BATTERY VOLTAGE
Rear window defogger is “ON”. {11 -14V)
OLTAGE
Lighting switch “ON”| BA_JT;ERY v
60 RIL Headlamp switch (- )
[Lighting switch "OFF”| Approximately OV

EC-501
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Lﬂ

DISCONNECT
M € VD

[ _ECM  |°[CONNECTOR

55« 60

Electric Load Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

AEC897
E (5 m DISCONNECT
A€
I Ecm |ofconnecTorl]
24
— b
SEF537T]

664

CHECK OVERALL FUNCTION. NG | Gheck the following.
1. Turn ignition switch “OFF"". "| For terminal
2. Disconnect ECM harness connector. ® Hamess connectors
3. Turn ignition switch “ON". @, , @
4. Check voltage between ECM terminal ® Harness for open or
@, and ground with CONSULT or shont between ECM and
tester. rear window defogger
Voltage between @ and ground: reiay
Rear window defogger “ON” ® Harness for open or
Battery positive voltage short between timer and
- Rear window defogger “OFF” rear window defogger
ov relay
Voltage between and ground; Refer to EL section
Lighting switch “ON” or daytime {"REAR WINDOW
running light “ON” DEFOGGER").
Battery positive voltage For terminal
Lighting switch “OFF” or ® Harness connectors
daytime running light “OFF” ,
ov ® Hamess connectors
For USA:
oK @7,
Far Canada:
@o,
® Harness continuity
between ECM and light-
ing switch
® Diode joint connector-3
for Canada mod-
els
If NG, repair open circuit
short to ground or short tc
power in harness or con-
nectors.
B v
CHECK POWER AND GROUND NG_ Check the following.
CIRCUIT. | ® Harness connectors
1. Turn ignition switch "OFF”. ,
2. Check continuity between ECM terrninal ® Harness for open or
and ground., short between ECM and
Blower fan switch “ON” fan switch, fan switch
Continuity should exist. and ground
Blower fan switch “OFF” if NG, repair open circuit
Continvity should hot exist. short to ground or short to
power in harness or con-
OK nectors.

¥

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

!

INSPECTION END
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MIL. & Data Link Connectors

EC-MIL/DL-01

IGNITION SWITCH BATTERY
ON or START
1
I ® 1
] ] FUSE
10A 7.5A 10A |BLOCK |Refer to “EL-POWER",
(B) '
ll?l(_l| |£8M]) Guze) [EES T,
Y G P -
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@ : Without tachometer
Y y
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y
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATCR
Fusel 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

Target idle speed*1

No-load*2 (in “N” position)

rpm

M/T models except for
Canada:

675+50 rpm

M/T models for Canada:
750+50 rpm

A/T models:

800450 (in “N” position}

Base idie speed*3
No-load*2 (in “N” position)

rpm

M/T: 625+50 rpm
A/T: 725150 rpm

Air conditioner: QN

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C (°F} "Resistance k()
20 (68) 21-29
50 (122) 0.68 - 1.00
90 {194) 0.236 - 0.260

EGR TEMPERATURE SENSOR

{in “N" position) 900 or more
Ignition timing §°12° BTDC EGR temperature Voltage Resistance
. ; *C {°F \' (ML)

ngﬁ:ii position sensor idle v 0.35 - 0.65 (°F) V)

P 0(32) 4.81 79-97
™1: Throttle position sensar harness connector Is connected. 50 (122) 280 0.57 - 0.70
*2: Under the following conditions: i . -

® Ajr conditioner switch: OFF 100 (212) 0.8 0.08 - 0.10

® FElectric load: OFF (Lights, heater fan & rear window

defogger)

*3: Throttle position sensor harness connector is disconnected or

using CONSULT “WORK SUPPORT” FUEL PUMP

Resistance [at 25°C {77°F)] {0 0.2-5.0
IGNITION COIL
Primary voltage v Battery voitage (11 - 14)
- - IACV-AAC VALVE

Primary resistance A imately 1.0
[at 25°C (77°F)] Q pproximately 1.

Condition Resistance {2)

Secondary resistance )

[at 25°C (770F)] kQ ApprO)(Imately 10.0 Cold 138 - 238

Hot 175 - 280
MASS AIR FLOW SENSOR

Supply voltage v Battery voltage (11 - 14) INJECTOR
Output voltage v 10-1.7 Resistance [at 25°C (77°F)] Q 10- 14
Mass air flow -

(Using CONSULT or GST) 10-40atidle’

m/sec 5.0 - 10.0 at 2,500 rpm
g RESISTOR
*: Engine is warmed up to normal operating temperature and idling - -
under no-load. Resistance [at 25°C (77°F)] kil Approximately 2.2
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Inspection and Adjustment (Cont’d)

THROTTLE POSITION SENSOR

Throttle valve conditions

Voltage (at normal operating
temp., engine off, ignition switch
on)

Completely closed (a)

0.15 - 0.85V

Partially open

Between (a) and (b)

Completely open (b)

3.5-47V

FRONT HEATED OXYGEN SENSOR

HEATER

Resistance [at 25°C (77°F)]

QO

23-43

Resistance [at 20°C (68°F)] Q

Approximately 35 - 43

TORQUE CONVERTER CLUTCH

SOLENOID VALVE

MA

Resistance [at 25°C (77°F))] Q

Approximately 25

REAR HEATED OXYGEN SENSOR

HEATER

EM

LG

Resistance [at 25°C {77°F)] Q

23-43

CRANKSHAFT POSITION SENSOR (OBD)

CALCULATED LOAD VALUE
M/T 432 - 528 FE
Calculated foad value % Resistance [at 25°C (77°F)} o
{(Using CONSULT or GST) AT 166.5 - 203.5
At idie 15.0 - 30.0 CL
Al 2,500 rpm 13.0-28.0
TANK FUEL TEMPERATURE SENSOR
Temperature °C (°F} Resistance k¢} )
INTAKE AIR TEMPERATURE SENSOR 20 (68) 23-27
Temperature °C (°F) Resistance k2 50 (122) 0.7 - 0.90 AT
20 (68) 2.1-29
80 (176) 0.27 - 0.38 EA
EVAP CANISTER PURGE VOLUME '
CONTROL VALVE
BR
8T
RS
BT
HIA
EL
10X
667
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