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DIAGNOSTIC TROUBLE CODE INDEX

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

DTC*s DTC*s
ltems CONSULT Reference Iltems CONSULT Reference
CONSULT screen terms - age COMNSULT screen terms - age
{ ) GeTi ECM™1 pag { ) GaTh ECM™1 pag
Unabie to access ECCS — — EC-76 IGN SIGNAL-PRIMARY P1320 0201 EC-315
*COOLAN T SEN/CIRC PO125 0808 EC-139 KNOCK SEN/CIRCUIT P0325 0304 EC-227
ABSL PRES SEN/CIRC P0O105 0803 EC-108 MAF SEN/CIRCUIT*3 PO100 0102 EC-99
AIR TEMP SEN/CIRC PO110 0401 EC-115 MAP/BAR SW SOL/CIR P1105 1302 EC-304
CAM POS SEN/CIR P0340 0101 EC-236 MULTI CYL MISFIRE PG300 0701 EC-222
CLOSED LOOP P1148 307 EC-313 NO SELF DIAGNOSTIC
FAILURE INDICATED Po000 0505 -
CLOSED TP SW/CIRC 20510 0203 EC-297
NO SELF DIAGNOSTIC Flash-
COOLANT T SEN/CIRC PO115 0103 EG-121 -
FAILURE INDICATED NoDTC | ngea EC-46
CPS/CIRC (OBD) COG P1336 0905 EC-322
OVERHEAT —_ 0208 EC-401
CPS/CIRCUIT (OBD) P0335 0802 EC-231
P-N POS SW/CIRCUIT P17086 1003 EC-388
CYL t MISFIRE PO3C1 0608 EC-222
PURG VOLUME CONT/V P1444 0214 EC-355
CYL 2 MISFIRE P0302 0607 EC-222
PURG VOLUME CONT/V P0443 1008 EC-270
CYL 3 MiSFIRE P0O303 0606 EC-222
REAR Q2 SENSCR P0138 0510 EC-186
CYL 4 MISFIRE P304 0605 EC-222
REAR Q2 SENSOR PO137 0511 EC-179
ECM P0OS05 0301 EC-302
REAR 02 SENSOR PO140 0512 EC-199
EGR SYSTEM P0O400 0302 EC-242
REAR 02 SENSOR P0O139 0707 EC-193
EGR SYSTEM P1402 0514 EC-338
RR Q2 SEN HEATER PO141 03962 EC-204
EGR TEMP SEN/CIRC P140% 0305 EC-332
THRTL POS SEN/CIRC*3 PO120 0403 EC-128
EGRC SOLENOID/NV P1400 1005 EC-327
TOR CONV CLTCH S/v P1775 0904 EC-393
EGRC-BPT VALVE P0402 0306 EC-250
TOR CONV CLTCH S/ P1776 0513 EC-387
EVAP PURG FLOW/MON P1447 011 EC-367
TW CATALYST SYSTEM PQ420 0702 EC-255
EVAP SMALL LEAK P1440 0213 EC-345
VC CUT/V BYPASS/NV P1491 0311 EC-383
EVAP SMALL LEAK P0440 0705 EC-260
VC/V BYPASS/V P1480 0801 EC-378
EVAPO SYS PRES SEN P0450 0704 EC-281
VEH SPEED SEN/CIRC PO500 0104 EC-287
FRONT O2 SENSOR P0130 0303 EC-144
VENT CONTROL VALVE P1446 0215 EC-362
FR O2 SEN HEATER PO135 0901 EC-175
VENT CONTROL VALVE P1448 0309 EC-373
FRONT O2 SENSOR PO133 0409 EC-162
VENT CONTROL VALVE P0446 0903 EC-276
FRONT 02 SENSOR PO132 c410 EC-156
FRONT 02 SENSOR PO131 0411 EC-150 1: In Diagnostic Test Mode |l (Self-diagnostic results). These
numbers are controlled by NISSAN.
FRONT O2 SENSQR PO134 0412 EC-170 *2: These numbers are prescribed by SAE J2012.
FUEL SYS DIAG-LEAN PO171 o115 EC-208 *3: When the fail-safe operation occurs, the MIL illuminates.
*4: While engine is running.
FUEL SYS DIAG-RICH PoT72 | 0114 ) EC-213 “5: 1st trip DTC No. is the same as DTC No.
FUEL TEMP SEN/CIRC PO180 0402 EC-218
IACV/AAC VLV/CIRC PO505 0205 EC-291
158
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC &
DTC*5 DTC*5
ltems Reference items Reference
CONSULT ECM*1 (CONSULT screen terms) page CONSULT oMt | {CONSULT screen terms) page (A
GST2 G812
—_ — Unable to access ECCS EC-76 P0402 0306 | EGRC-BPT VALVE EC-250
No DTC lj'las*r; E,SLS{E}_[I;: IRISEP;?ES[')I’IC EC-46 P0420 0702 | TW CATALYST SYSTEM EC-255 E W
ing P0440 0705 | EVAP SMALL LEAK EC-260
P000O osos | NO SELF DIAGNOSTIC — PO443 1008 | PURG VOLUME CONT/ EC-270
FAILURE INDICATED ik
P0446 0903 | VENT CONTROL VALVE EC-276 =]
PO100 0102 | MAF SEN/CIRCUIT*3 EC-99
P0450 0704 | EVAPO SYS PRES SEN EC-281
P0O105 0803 | ABSL PRES SEN/CIRC EC-108
POS00 0104 | VEH SPEED SEN/CIRC EC-287
PO110 0401 AIR TEMP SEN/CIRC EC-115
PO505 0205 | IACV/AAC VIVICIRC EC-291
PO115 0103 | COOLANT T SEN/CIRC EC-121
P0510 0203 | CLOSED TP SW/CIRC EC-297
PG120 0403 | THRTL POS SEN/CIRC*3 EC-126
POB0O5 0301 ECM EC-302 EE
PO125 0908 |*COOLAN T SEN/CIRC EC-139 &
P1105 1302 | MAP/BAR SW SCL/CIR EC-304
P30 0303 | FRONT Q2 SENSCR EC-144
P1148 0307 |CLOSED LOQP EC-313
PO131 0411 FRONT O2 SENSOR EC-150 ol
P1320 0201 | KGN SIGNAL-PRIMARY EC-315 i
P0132 0410 FRONT 02 SENSOR EC-156
P1336 0805 | CPS/CIRC (OBD) COG EC-322
P0133 0409 | FRONT Q2 SENSOR EC-162
P14G0 1005 | EGRC SOLENQID/AV EC-327 -
PC134 0412 [FRONT O2 SENSOR EC-170 L{v}] T
P14061 0305 |EGR TEMP SEN/CIRC EC-332 s
P0O135 0901 FR O2 SEN HEATER EC-175
F1402 0514 | EGR SYSTEM EC-338
PO137 0511 REAR 02 SENSOR EC-179
P1440 0213 | EVAP SMALL LEAK EC-345 ,3.=.-r
P0138 0510 | REAR Q2 SENSOR EC-186 Al
P1444 0214 | PURG VOLUME CONT/V EC-355
PO139 0707 | REAR 02 SENSOR EC-193
P1446 0215 | VENT CONTROL VALVE EC-362
PO140 0512 | REAR Q2 SENSOR EC-199
P1447 0111 | EVAP PURG FLOW/MON EC-367 =
PO141 0802 RR Q2 SEN HEATER EC-204
P1448 0309 |VENT CONTROL VALVE EC-373
PO171 0115 | FUEL 5YS DIAG-LEAN EC-208
P1490 0801 VC/AV BYPASS/V EC-378
PQ172 0114 | FUEL $YS DIAG-RICH EC-213 ED
P1491 0311 VC CUT/V BYPASS/HY EC-383
PO180 0402 | FUEL TEMP SEN/CIRC EC-218
P1706 1003 | P-N POS SW/CIRCUIT EC-388
PQ300 0701 | MULTE CYL MISFIRE EC-222
P1775 0904 | TOR CONV CLTCH S/vV EC-393 i
PO301 0608 |CYL 1 MISFIRE EC-222 P
P1776 0513 | TOR CONV CLTCH SV EC-397
PO302 0607 | CYL 2 MISFIRE EC-222
— 0208 OVERHEAT EC-401
PQ303 0806 | CYL 3 MISFIRE EC-222 n
*q. i i : i o)
PG304 0605 CYL 4 MISFIRE EC-222 1:In DlagnOShC Test Mode I (Self'dlagnostlc results). These R.—X
numbers are controlled by NISSAN.
Pa325 0304 | KNOCK SEN/CIRCUIT EC-227 *2: These numbers are prescribed by SAE J2012.
P0335 0802 | CPS/CIRCUIT (OBD) EC-231 *3: When the fzil-safe operation occurs, the MIL illuminates. BB
*4: While engine is running. ?
PO340 0101 | CAM POS SEN/CIR EC-236 . N
*5: 1st trip DTC No. is the same as DTC No.
P0400 0302 |EGR SYSTEM EC-242

159
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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 iliusirated here.

Tool number
{Kent-Moore No.)
Tool name

Description

KV10117100
(J36471-A)

Heated oxygen sensor
wrench

l.oosening or tightening front heated oxygen
sensor with 22 mm (0.87 in) hexagon nut

NT379

KV10114400

{J-38385)

Heated oxygen sensor
wrench

a Lcosening or tightening rear heated oxygen
sensor

NTE36 a: 22 mm (0.87 in)
Commercial Service Tools
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve open-
) ing pressura
e
\ =y

NT653
Leak detector Locating the EVAP leak
{J41418)

NT703
EVAP service port adapter Applying posilive pressure through EVAP ser-
{J41413-0BD) } N@ vice port

e

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
160
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)
“AIR BAG”

The Supplemental Restraint System “AlIR BAG”, used along with a seat belt, helps to reduce the risk or
severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System
consists of air bag modules (lccated in the center of the steering wheel and in the instrument panel on the
passenger side), a diagnosis sensor unit, a crash zone sensor (4WD models), warning lamp, wiring harness
and spiral cable.
The vehicle is equipped with a passenger air bag deactivation switch. Because no rear seat exists where a
rear-facing child restraint can be placed, the swilch is designed to turn off the passenger air bag so that a
rear-facing child restraint can be used in the front passenger seat. The switch is located in the center of the
instrument panel, near the ashtray. When the switch is turned to the ON position, the passenger air bag is
enabled and could inflate in a frontal collision. When the switch is tumed to the OFF position, the passenger
air bag is disabled and will not inflate in a frontal collision. A passenger air bag OFF indicater on the instru-
ment panel lights up when the passenger air bag is switched OFF. The driver air bag always remains enabled
and is not affected by the passenger air hag deactivation switch.

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

WARNING:

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

¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal 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 harmesses are covered with yellow insulation either just before the
harness connectors or on the complete harness, for easy identification.

o The vehicle is equipped with a passenger air bag deactivation switch which can be operated by
the customer. When the passenger air bag is switched OFF, the passenger air bag is disabled and
will not inflate in a frontal collision. When the passenger air bag is switched ON, the passenger air
bag is enabled and could inflate in a frontal collision. After SRS maintenance or repair, make sure
the passenger air bag deactivation switch is in the same position (ON or OFF) as when the vehicle
arrived for service.

Precautions for On Board Diagnostic (OBD)
System of Engine

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

driver of a malfunction causing emission deterioration.

CAUTION:

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

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

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

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

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

EC-5




PRECAUTIONS AND PREPARATION

BATTERY

& Always use a 12 volt battery as power
source.

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

WHEN STARTING

# Do not depress accelerator pedal when
starting.

s |Immediately after starfing, do not rev up
engine unnecessarily.

« Do not rev up engine just prior to
shutdown.

162

Engine Fuel & Emission Control System

ECM

# Do not disassemble ECM.

¢ Do not turn on board diagnostic
test mode selectar forcibly.

e If a battery terminal is disconnected,
the memory will return o the ECM
value,

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

ECM PARTS HANDLING

¢ Handle mass air flow sensor carefully to

aveid damage.

¢ Do not disassemble mass air flow sensor.
s Do not clean mass air flow sensor with

any type of detergent.
e Do not disassemble IACV-AAC valve.
¢ Even a slight leak in the air intake
system can cause serious problems.
& Do not shock or jar the camshaft
position sensor or crankshaft position
sensor {OBD).

e

EC-6

WIRELESS EQUIPMENT

& When installing CB ham radio or a
mobile phone, he sure to abserve the
following as it may adversely affect
electronic control systems depending
on its installation location.

1} Keep the antenna as far away as
possible from the electronic contrel units.

2} Keep the antenna feeder line more than
20 cm (7.9 in) away from the harness
of electronic controts.

Do nat let them run parallel for a long
distance.

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

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

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

# Tighten luel hose clamps to the
specified torque. {Refer to MA section.}

- ECM HARNESS HANDLING

» Securely connect ECM harness
cOnnectors.
A poor connection can cause an
extremely high (surge) voltage to
develop in coil and cendenser, thus
resulting in damags tc ICs.

¢ Keep ECM harness at igast 10 cm (3.9
in.) away from adjacent harnesses to
prevent an ECM system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

o Keep ECM parts and bharnessas dry.

e Before removing parts, turn off ignition
switch and then disconnect battery
ground cabls.

SEF236V



PRECAUTIONS AND PREPARATION

SEF288H

Loosened

Tightened

SEF308Q)

Bend

Break
SEF291H

Perform ECM in-,
put/output signal)
inspection before
replacement.

oL ONE
gy
JF

MEF(40D

N ‘ 7
SERVICE
— ENGINE —
, SOON |

' SEF217U

Precautions

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-
tive 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 secur-
ing bolt until the gap between orange indicators disap-

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

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

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

Before replacing ECM, perform Terminals and Reference
Value inspection and make sure ECM functions properly.
Refer to EC-84.

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

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

EC-7
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PRECAUTIONS AND PREPARATION
Precautions (Cont’d)

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

‘ voltage

Circuit tester ﬂ

SEF348N

164
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGRC-BPT vaive

EGR valve EGRC-solencid valve
EGR temperaiure sensor Fuel pressure regulator
Mass air flow sensor Crankshaft position sensor (QOBD)
Absolute pressure sensor Spark plugs

EVAP canister Throttle positfo;f
purge volume sensor and Distributor Sensor
control throtife position Front heated oxygen sensor
solenoid valve awitch IACV-FICD injectors
MAP/BARC switch solenoid  {ACV-AAC

solenoid valve valve valve Engine coolant temperature sensor EGRG.BPT val
- valve

-

EGR tube

EGR valve

Driver side

W
\\\
j\

1ACV-FICD
solenoid valve

Throttle position sensor
and throttle position
switch

SEF312v
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ENGINE AND EMISSION. CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’'d)

Flear heated

For California 4WD models "\.
Under vehicle view
¥,
RN
3 ﬁ\

, OXYden sensor
QJ Vehicle
N \ @ front

* ‘ V’ vy
.‘ oo C’

/ a iyf‘

Three way catatyst ~\_a7.<
= SEF313V

sensor (OBD)

Crankshaft position

SEF578P
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing &l
ligh2)
EGRG-BPT valve Ell]

1
EGR valve
View Y H
Fuel
Absolute pressure reueu[;tfrssure
senscr g
Gl
EVAP canister purge volume EGRC-solenoid
control solenoid valve valve
r - BT
e A ™
T - A
AN T
Nk Q s
28 - ~ 3
— B oY 7
gzl »

EVAP service port

' a__ PN\ =
MAF/BARO switch ((w‘,}‘ "
solenoid valve ‘ Absolute pressure sensor
% EVAF canister purge EH
volume control
solenoid valve \
b P
S\
Ny
OGS ST
(2
3
MAP/BARO switch BT
solenoid valve
View Y seFtory A
Note: Do not use soapy water or any type of solvent while installing vacuum hoses or purge
hoses. E
)4
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Mass air flow sensor

Engine coolant temperature sensor

h 4

Frent heated oxygen sensor

Y

Ignition switch

Throttle position sensor

A4

*3

Ciosed throttle position switch

¥

Park/Neutral pasition switch

Air conditioner swiich

¥

Knock sensor

Intake air temperature sensor

L\ d

Y

*1

® EGR temperature sensor
® EVAP control system pressure
sensor

Absolute pressure sensor

Battery voltage

Y

Power steering cil pressure switch

A 4

Vehicle speed sensor

Tank fuel temperature sensor

"1

Crankshaft position senscr (OBD)

Y

*2

Rear heated oxygen sensor

h 4

b4

ECM

Fuel injection & mixture ratio
control

Y

Injectors

Distributor ignition system

Y

Power transistor

Idle air control system

h 4

IACV-AAC valve and
IACV-FICD solenoid valve

Fuel pump control

Y

Fuel pump relay

Front heated oxygen sensor
monitor & on board diagnostic
system

Maifuncticn indicator lamp
{On the instrument panel)

EGR control

EGRC-sclenoid valve

Front heated oxygen sensor
heater control

b4

Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater control

Rear heated oxygen sensor
heater

EVAP canister purge flow con-
trol

Y

EVAP canister purge volume
control solenoid valve

Air conditioning cut control

L

Air conditioner relay

Torque converer cluteh lock-up
cancellation control

¥

Torgue converter clulch sole-
noid vatve

Y

® EVAP canister vent control
valve

® Vacuum cut valve bypass
valve

® MAFR/BARC switch solenoid
valve

*1: These sensors are not used to control the engine system. They are used only for the on board diagnosis.
*2: This sensor is not used to control the engine system under normal conditions.
*3: This switch will operate in place of the throttle position sensor to control EVAP parts if the sensor malfunctions.

170
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

- - - (E ?
Multiport Fuel Injection (MFI) System l
INPUT/OUTPUT SIGNAL LINE
Wl
Camshaft position sensor Engine speed and piston position - B
\ . =i
Mass air flow Sensor Amount of intake air R Eli
Engine coolant temperature sensor Engine coolant temperaure . LG
Front heated oxygen sensor Density of oxygen in exhaust gas -
Throttle position sensor Throttle position o =
Throttle valve idle position " FE
Park/Neutral position switch Et_afr_;?gsition o |
: ECM
Vehicle speed sensor Vehicle speed N > Injector
M
Ignition switch Start signal N
, . _ Al
Air conditioner switch Air conditioner operation
Knock sensor Engine knocking condition 7
Absoiute pressure sensor Ambient barometric pressure . P
Battery Battery voltage - EA
Rear heated oxygen sensor* Density of oxygen in exhaust gas . BA
* Under normal conditions, this sensor is not for engine control operation.
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION Bl
SYSTEM INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector is In addition, the amount of fuel injected is compen- -
determined by the ECM. The ECM controls the sated to improve engine performance under various
length of time the valve remains open (injection operating conditions as listed below.
pulse duration). The amount of fuel injected is a <Fuel increase> e
program value in the ECM memory. The program During warm-up It

When starting the engine

During acceleration .
Hot-engine operation BT
High-load, high-speed operation
<Fuel decrease>

e During deceleration

& During high engine speed operation

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

EC-15



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Front

heated
oxygen
sensor

CLOSED LOOP
CONTROL /@\
Feedback sigral Injection pulse

Injector

Fuel injection

Combustion
Engine

SEF&51V
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Multiport Fuel Injection (MFI) System (Cont’d)

MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem 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 oxygen sensor, refer to
EC-144. This maintains the mixture ratio within the range of sto-
ichiometric (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 swilching characteristics of the front
heated oxygen sensor shift, the air-fuel ratic is controlled to sto-
ichiometric 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

e 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

¢ High engine coolant temperature

e During warm-up

e When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system menitors 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 wire) 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 compared
against the basic injection duration. Fuel trim includes short term
fuel trim and long term fuel frim.

“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 mixture 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 velume 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 indi-
vidual engine differences, wear over time and changes in the usage
environment.

EC-16



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

_~~ Injection puise FUEL |NJ ECTION TIM'NG &l
No. 1 cylinder — Two types of systems are used.
M Sequential multiport fuel injection system Sl
Ng. 2 cylinder L . . . .
Fuel is injected into each cylinder during each engine cycle accord-
No. 3 cylinder M ing to the firing order. This system is used when the engine is run- B
ning. i
Ne. 4 eylinder 1
! 1 engine cycle - = (i3
s . _—
equential muitiport fuel injection system MEF522D
Simultaneous multiport fuel injection system
No. 1 cylinder 41— L I Fuel is injected simuitaneously into ail six cylinders twice each
No. 2 cylinder I 1 il n engine cycle. In other words, pulse signals of the same width are
simultaneously transmitted from the ECM.
No. 3 cylinder 3 b n n The six injectors will then receive the signals two times for each
n engine cycle. e
No. 4 cylinder 4 | n ‘ This system is used when the engine is being started and/or if the '~
- 1 engine cycle — = fail-safe system (CPU) is operating.
Simultanecus multiport fuet injection system FUEL SHUT-OFF AT
MEF523D|  Fuel to each cylinder is cut off during deceleration or operation of
the engine at excessively high speeds. AT
Distributor Ignition (Dl) System
TR
INPUT/OUTPUT SIGNAL LINE '
Camshaft position sensor Engine speed and piston position s -
Eh
Mass air flow sensor Amount of intake air >
FA
Engine coolant temperature sensor Engine coolant temperature >
Throttte position sensor Throllle position >
Throttle valve idle position .
. ~ |55
Vehicle speed sensor Vehicle speed | ECM »| Power tran
» sistor
i BT
Ignition switch Start signal R al
Knock sensor Engine knocking > RS
Park/Neutral position switch Gear position > EiR
Battery Battery voltage _ -
" A
BL
[0
173
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
{msec}

175

A
=
5 1.50
z
% 125
=
a
c 1.00
£
8075
£
= N
600 1,000 1,400 1,800 2,200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air conditioner “ON” signal

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

The ignition timing is controlled by the ECM to maintain the best
air-fuel ratio for evety running condition of the engine.
The ignition timing data is stored in the ECM. This data forms the
map shown.
The ECM receives information such as the injection pulse width
and camshaft position sensor signal. Computing this information,
ignition signals are transmitted to the power transistor.

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

A°BTDC

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

e At starting
® During warm-up
e Atidle

¢ Hot engine operation

e During acceleration

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

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

Air Conditioning Cut Control

Throttle position sensor

Throttle valve opening angle

hd

Camshaft position sensor

Engine speed

hd

Ignition switch

; Air
Engine coolant temperature sensor Engine coclant temperature > ECM » conditioner
relay
Start signal

Y

Vehicle speed sensor

Vehicle speed

Y

Power steering oil pressure switch

Power steering operation

Y

SYSTEM DESCRIPTION

This system improves engine operation when the air

cenditioner is used.

Under the following conditions, the air conditioner is

turned off.

e When the accelerator pedal is fully depressed.

¢ When cranking the engine.

174

¢ When the engine coolant temperature becomes
excessively high.
When operating power steering and air condi-
tioner during low engine speed or when fully
releasing accelerator pedal.

& When engine speed is excessively low.

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

h J

Park/Neutral position switch

Neutral position

Throttle position sensor

Throttle position

h 4

Engine coolant temperature sensor

Engine coclant temperature

Y

Camshaft position sensor

Engine speed

.
™

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

engine speed.

Fuel cut will operate until the engine speed reaches 1,500 rpm,
then fuel cut is cancelled.

NOTE:

This function is different from deceleration control listed

ECM

¥

Injectors

under “Multiport Fuel Injection (MFI) System™, EC-15.

EC-19
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold

Purge line

.
R

Water separator
=

Relief of TD
Seali Qith 7
ealing gas cap wi EVAP

VACULIM &
=)
pressure relief valve J .
. 4 canister
and vacuum relief E
A | ———
valve EVAP canister
Fuel tank vent control valve

Throttle hody

Vacuum cut valve bypass valve

Vacuum cut valve

EVAP canister
purge volume control
solencid valve

a0 Air

4m : Fuel vapor

SEFg27U

The evaporative emission syslem is used to reduce hydrocarbons
emitted into the atmosphere from the fuel system. This reduction
of hydrocarbons is accomplished by activaied charcoals in the
EVAP canister.

The fuel vapor in the sealed fuel tank is led into the EVAP canis-
ter which contains activated carbon and the vapor is stored there
when the engine is not operating.

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 solencid valve is controlled by
ECM. When the engine operates, the flow rate of vapor controlled
by EVAP canister purge volume control solenoid valve is propor-
tionally regulated as the air flow increases.

EVAP canister purge volume control sclenoid 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 (8 and check that air flows freely through port
®.

SEF314V|
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EVAPORATIVE EMISSION SYSTEM

g\-@l 5.1 - 6.3
g% {0.52 - 0.65, 45.1 - 56.4)
“ @L}/—O-ring 8

A @54 - 108

{0.85 - 1.10, 74.4 - 95.5)

|§| : Nem (kg-m, in-Ib) SEF2318

Fuel tank side SEF427N

Vacuum/Pressure gauge
Vacuum/
Fuel filler Pressure

SEF9435

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

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

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

1. Wipe clean valve housing.

2. Check valve opening pressure and vacuum.

Pressure:
16.0 - 20.0 kPa (0.163 - 0.204 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)
3. If out of specification, replace fuel filler cap as an assembly.

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.

VACUUM CUT VALVE AND VACUUM CUT VALVE
BYPASS VALVE

Refer to EC-383.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL SOLENOID VALVE

Refer to EC-355.

TANK FUEL TEMPERATURE SENSOR
Refer to EC-218.

EC-21
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EVAPORATIVE EMISSION SYSTEM

Adapter for service port

~ EVAP
service
port

Pressura pump SEF462U

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

NEVER USE COMPRESSED
AIR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOQUCH START.

CANCEL ||

START |

SEF6538U

SEFz200U

EVAF canister

Vacuum cut valve

Vacuum cut valve ==

bypass valve EVAP canister c
b vant control
Battery valve
SEF503V|
178

Inspection (Cont’d)
EVAP SERVICE PORT

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

How to detect fuel vapor leakage

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

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

Attach the adapter securely to the EVAP SERVICE port.

Also attach the pressure pump and hose,
Turn ignition switch “ON".
Select the “EVAP SYSTEM CLOSE” of “WORK SUP-
PORT MODE"” with CONSULT.
Touch “START". A bar graph (Pressure indicating dis-
play) will appear on the screen.
Apply positive pressure to the EVAP system until the
pressure indicator reaches the middle of the bar graph.
Remove adapter and hose with pressure pump.
Locate the leak using a leak detector. Refer to “Evapo-
rative Emission Line Drawing” on next page.
OR

o=

N @ o

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

NOTE:

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

.ﬁ’. 1. Attach the adapter securely to the EVAP service port
I5 and pressure pump with pressure gauge to the EVAP

service port.

2. Apply baftery voltage to between the terminals of both
EVAP canister vent control valve and vacuum cut valve
bypass valve to make a closed EVAP system.

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

4. Remove adapter and hose with pressure pump.

5. Locate the leak using a leak detector. Refer to “Evapo-
rative Emission Line Drawing” on next page.

EC-22



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing G
EGRC-BPT valve E\‘ﬂj’z\i
EGR valve
El

EGRC-solencid
valve

Absclute pressure ssnsor . / H
View Y
‘ Fuel pressure regulator
) FE
._‘ ;i

EVAP canister purge volume
control solenoid valve

ol

[T

&T

I >

Absolute pressure sensor FQ;

page. EVAP canister purge volume

MAP/BARO switch
control solencid valve

solenoid valve

MAP/BARQ switch
solenoid valve

View Y SEF108Y ﬁ;'r.\

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

EC-23



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

Refer to
previous
page.

EVAP control system ///
pressure sensor
o Vacuum cut valve bypass valve
/ canister ven

e gl iy <%
R / \\" .
‘aad
VaCu m cut valve/ \[ g
EVAF canister

/3
‘

Ta fuel tank

“-.__{\__
)
z,
Ve
&
.
0
0'

(=}
-
i

B

SEF315V
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POSITIVE CRANKCASE VENTILATION

Description

This system returns blow-by gas to the intake col-
lector.

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 ventilat-
ing 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 all condi-
tions.

Cruising

=> : Fresh air £ J."
= . Blow-by gas

SEC137A

Acceleration or high toad

Inspection

PCV (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove PCV valve from breather sepa-
rator. A properly working valve makes a hissing noise as air passes
through it. A strong vacuum should be felt immediately when a fin-
ger is placed over the valve inlel.

PCV valve operation

Engine nat running
or backfiring

= % I
il

Igting or Acceleration
decelerating or hlﬂﬁo\ad

b= ==
g i —

Cruising

AEC909

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 obstructicns, replace.

EC-25
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BASIC SERVICE PROCEDURE

B FUEL PRES RELEASES [

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL,

l START

SEF823K

Driver S.ide Fuel pump fuse {16A}—
/LLLLI.L — e
[0 -

—_

_H—Data- link connector
5\\ for CONSULT __
| P

SEF316V

Under vehicle view

F  “~—PKBcable __ ]

I
= Vehicle front "
—_— SEF317V

View with air cleaner removed ! \

//\ m’ fuelﬂreLsiu re regg!ator

Intake manifold

o Suitabie plug

SEF318V

Fuel pressure

Vacuum

]

203

0 50
O 80

i U—

- To pressure regulator

SEF718B

Fuel Pressure Release

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

®

Start engine.

Perform “FUEL PRESSURE RELEASE” in “WORK
SUPPORT” mode with CONSULT.

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

Turn ignition switch “OFF”.

Ll

®)

OR
Remove fuse for fuel pump.
Start engine.
After engine stalls, crank it two or three times to release
all fuel pressure.
Turn ignition switch “OFF” and reconnect fuel pump
fuse.

W=

A

Fuel Pressure Check

M =

Rk w

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 operat-
ing. Fuel pressure gauge may indicate false readings.

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

Fuel Pressure Regulator Check

1.

BN

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

Plug intake manifold with a rubber cap.

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

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

View with air cleaner removed __ injector Removal and Installation
> @cﬁemﬁ
L T

Release fuel pressure to zero. .
Remove injector tube assembly with injectors from intake MA

manifold.
Remove injectors from injector tube assembly.
Push injector tail piece. E

Do not pull on the connector.

Install injector to fuel tube assembly.
Clean exterior of injector tail piece. LG
. Use new O-rings.

Vehicle
front h

T
-

Tppreen o

&
fmr

SEF319V

Always replace O-rings with new ones.

View with air cleanar removed Lubricate O-rings with a smear of engine oil.

Fuel tube assembly front 5. Install injectors with fuel tube assembly to intake manifold.
Tighten in numerical order shown in the figure. EE
a. First, tighten all bolts to 9.3 to 10.8 N'm {0.95 to 1.1 kg-m, 6.9

. to 8.0 ft-Ib).
/ b. Then, tighten all bolts to 21 to 26 N'm (2.1 t0 2.7 kg-m, 15to0 g|,
Intake 20 ft'lb)
manifold _ 6. Install fuel hoses to fuel tube assembly.
7. Reinstall any parts removed in reverse order of removai. T
CAUTION:
sEFtiev)  After properly connecting injectors to fuel tube assembly,

check connections for fuel leakage. AT
Insulator E@% 2.9 - 3.8 Nem
T {0.30 - 0.39 kg-m, TE

Locate plate
on this side. P@

Insulator

SEF117V

BR

8T

RS
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BASIC SERVICE PROCEDURE

Fast idle cam

Throttle body Thermo-element

1

SEF500V|

% NO FAIL |:|
80°C

w MONITOR
COOQOLAN TEMP/S

RECORD

SEF522P

Mark(®) Mark
|

sSCrew

SEF501V

SEF536H

Mark® Mark ©

SEF502V

Fast Idle Cam (FIC)

COMPONENT DESCRIPTION

The FIC is instailed on the throttle body to maintain adequate
engine speed while the engine is cold. It is operated by a volumet-
ric change in wax located inside the thermo-element. The thermo-
element is operated by engine coolant temperature.

COMPONENT INSPECTION AND ADJUSTMENT
@ 1. Turn ignition switch “ON”.
2. See “COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT.
3. Start engine and warm it up.
When engine temperature is 802+5°C (176+9°F), make
sure that the center of mark () is aligned with mark
as shown in the figure.

OR
ﬁ. 1. Turn ignition switch “OFF”.
4=/ 2. Disconnect engine coolant temperature sensor harness

connector and check resistance as shown in the figure.
3. Start engine and warm it up.
When the resistance of engine coolant temperature
sensor is 0.26 to 0.39 k{2, make sure that the center of
mark (& is aligned with mark (B) as shown in the figure.
& |If NG, adjust by turning adjusting screw.
Adjusting screw tightening torque:
0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-1b)
4. Stop engine.
5. Turmn ignition switch “ON” and see “COOCLAN
TEMP/S” in “DATA MON!ITOR"” mode with CONSULT.
6. When engine coolant temperature is 25+5°C (77+9°F),
make sure that the center of mark (& is aligned with
mark (€} as shown in the figure.
OR

(T 0

*ﬁ". 5. When the resistance of engine coolant temperature
sensor is 1.65 to 2.40 k{2, make sure that the center of

mark (&) is aligned with mark (€) as shown in the figure.
o |f NG, replace thermo-element and perform the above inspec-
tion and adjustment again.
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BASIC SERVICE PROCEDURE

Idle Speed/Iignition Timing/ldle Mixture Ratio
Adjustment

PREPARATION ¢ On models equipped with air conditioner, A

e Make sure that the following parts are in checks should be carried out while the air
good order. conditioner is “OFF”.

(1) Battery e On models equipped with automatic EHi

(2) lgnition system transaxle, when checking idle speed, igni-

(3) Engine oil and coclant levels tion timing and mixture ratio, checks should

(3) Fuses be carried out while shift lever is in “N” posi- LG

(5) ECM harness connector fion. NP _

(6) Vacuum hoses e When measuring “CO” percentage, insert

(7) Air intake system probe more than 40 cm (15.7 in) into tail pipe.
(Oil filier cap, oil level gauge, etc.) ® Turn off headlamps, heater blower.

(8) Fuel pressure e Keep front wheels pointed straight ahead.

(3) Engine compression
{(10) EGR valve operation
(11) Throttle valve .
(12) EVAP system Gl

QOverall inspection sequence

T
INSPECTION
&7
¥
Perform diagnostic test mode 1 NG Repair or replace.
(Self-diagnostic resulis). TE
OK
v PO
Check & adjust ignition timing. .
=2,
v
Check & adjust idle speed. « Ry
L 3R
Check front heated oxygen sensor NG | check front heated oxygen sen- NG_ Repair or replace harness.
function. | sor harness. " "
OK OK ST
Y )
Check CO%. OK_; Replace front heated oxygen sen- A
NG | sor.
B
\d ¥
Check emission control parts and ‘NG Check front heated oxygen sensor OK 5
repair or replace if necessary. h function. " s
v EL
INSPECTION END
185
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BASIC SERVICE PROCEDURE

SEFB10K

SEF247F

SEF248F|

B IGN TIMING ADJ B[]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

l

START |

SEFS46N

E

llr‘(ry

SEF320V

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

START

Visually check the following:

Air cleaner clogging

Heses and ducts for leaks

EGR valve operation

Electrical connectors

Gasket

Throttle valve and thiottle position sensor operations

h 4

Start engine and warm it up until engine coclant temperature
indicator points to the middle of gauge and ensure that engine
speed is below 1,000 rpm.

h 4

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

Perferm ECM Self-diagnosis.

OK NG

¥

*

Repair or replace components as necessary.

.,

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

Rev engine two or three times under no-load, then run engine for
about 1 minute at idle speed.

E ¥
/@ 1. Select “IGNITION TIMING ADJ" in WORK SUPPORT
mode.
2. Touch “START".
OR
. 1. Stop engine and disconnect throlile position sensor
harness connector.
2. Start engine.

v

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

Check ignition timing with a timing light.

20°+2° BTDC (A/T in “N” position)

v OK ¥ NG

(Go to nexi page.)

EC-30
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

. , ar
B GN TIMING ADJ B[] Adjustment (Cont’d) Gl
IGNITION TIMING FEEDBACK ®
CONTROL WILL BE HELD BY ! B
START.
L%JECRHB\J&NG SO ADJUST ' B Adjust ignition timing to the specified value by tuming dis-
IGNITION TIMING ‘WITH A = tributor after loosening hbolts which secure distributor.
TIMING LIGHT BY TURNING 20°:2° BTDC (in “N” position) ER
THE CAMSHAFT POSITION
SENSOR. °
LG
l START 1 |

SUPPORT mode.

@ 1. Select “IGNITION TIMING ADJ” in WORK
2. Touch “START™.

OR
1. Stop engine and disconnect throltle position |5

|
@ sensor harness connector.
2. Start engine.

~
i< =
G,
’/’% % T e < ,
—— R idie speed 7 Check base idle speed.
/] adjusting screw £ "~ Read idic speed in IGN TIMING ADJ” mode T
Ll with CONSULT.
SEF2405A OR
<o Check idle speed. &
I “écj. irh
750250 rpm {in “N" position)
n = - ®
¥ \d
eack | {3 | = ﬁ @ Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no- _
load and run engine at idle speed. P
wooe | e ver) p ||| avies
Adjust idle speed by turning idle speed adjusting screw.
SEF913 75050 rpm (in “N” position)
] R&
(=R
_ L 4 =t
Touch “Back”.
OR ST
1. Stop engine and connect throttle position sen-
sor harness connector.
2. Start engine. Bl
SEF602K (1]
¥ r:gT
=)
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-
load and run engine at idle speed.

(Go to next page.)
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¥ MONITOR ¥¢ NO FAIL |:|

CMPSsRPM(REF) 800rpm

RECORD

SEF712T]

SEF957D

¢ NO FAIL D
2000rpm
RICH

W MONITOR

CMPS+RPM (REF)
FR 02 MNTR

| RECORD

SEF054P

N ‘ 7
SERVICE
— ENGINE —

, SOON

' SEF21TY

188

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

I

Check target idle speed.

Read idle speed in “DATA MONI-

TOR” mode with CONSULT.
@ Check idle speed.

OR
800+50 rpm (in “N” position)

oK NG

¥

sary.

Check IACV-AAC valve and replace if neces-

T

necessary.

Check |IACV-AAG valve harness and repair if

:

known good ECM.

Check ECM funclion® by substituting another

h 4 Y

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

b4

Check front heated oxygen sensor signal.
1. See “FR 02 MNTR” in “DATA
MONITOR"” mode.

2. Maintaining engine at 2,000 rpm
under no-load (engine is warmed
up to normal operating
temperature.), check that the moni-
tor flustuates between “LEAN” and
“RICH” mare than 5 times during
10 seconds.

1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
— LEAN — RICH
OR

- Set the diagnostic test mede |l
{front heated cxygen sensor moni-
for).

2. Make sure that malfunction indica-

for lamp goes on more than 5

times during 10 seconds at 2,000

pm.
lOK

INSPECTION END

EC-32
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*: ECM may be the
cause of a problem,
but this is rarely the
case.

@ (Go o next
page.)



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

Adjustment (Cont’d) Gl
Front heated oxygen sensor @
harness connsctor
A,
l R
% DISCONNECT Check front heated oxygen sensor harness:
A @E@ 1. Turn off engine and disconnect battery ground EM
b cable.
2. Disconnect ECM harness connector from ECM.
3. Disconnect front heated oxygen sensor harness e
= connector and connect terminal for frent heated
SEF508V oxygen sensor to ground with a jumper wire.

4. Check for continuity between terminal No. 50 of
ECM harness cannecior and ground metal on

—
[l ECM |0 CONNEC TUR” % vehicle body.
50 DISEONKELT Continuity exists ... OK E

Continuity does not exist ... NG

€
= D) OK NG CL
Q] o

Repair harness.

= I o
(Go to EC-31.) .
‘ i

Y
SEF250P Connect ECM harness connector to ECM.

A&
v
/T 1- Select “ENG COOLANT TEMP” in “ACTIVE o
B/ TEST” mode. L
2. Set “COOLANT TEMP" at 5°C (41°F).
CR .
=)

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

R
A 4
Start engine and warm it up until engine coolant tem-
perature indicator points to the middle of gauge. BE
(Be careful to start engine after setting “COOLANT
TEMP” or installing a 4.4 k{} resistor.)

¥
Rev engine two or three times under no-load then run
engine at idle speed. ES

v
® BT

{Go to next page.)

[
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W MONITOR ¢ NO FAIL D
CMPS-RPM (REF}) 2000rpm
FR O2 MNTR RICH
| RECORD
EF054P

N 4
SERVICE
— ENGINE —
/ SOON'{

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®

Check “CO"%.

ldle CO: 2.9 - 10.8 % and engine runs smoothly.

After checking “CO”%
Touch “BACK”".

OR
1. Disconnect the resistor from terminals of engine
coolant temperature sensor.
2. Connect engine coolant temperature sensor hamess
connector {o engine coolant temperature sensor.

NG OK

Replace front heated oxygen sensor.

1 cycle: RICH — LEAN — RICH

OR

@ 1. See “FR O2 MNTR” in “DATA MONITOR" mode.
2. Maintaining engine at 2,000 rpm under no-load (engine
is warmed up to normal operating temperature.), check

that the monitor fluctuates between “LEAN" and
“RICH” more than 5 times during 10 seconds.

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

sensor monitor).

@ 1. Set the diagnostic test mode |l (front heated oxygen

2. Make sure that malfunction indicator lamp goes on
more than 5 times during 10 seconds at 2,000 rpm.

NG

Y v

Gonnect front heated oxygen sensor harness connector to

front oxygen sensor,

Check fuel pressure regulator.

!

Check mass air flow sensor.

,

Check injector and clean or replace if necessary.

:

Check engine coolant temperature sensar.

,

Check ECM function* by substituting another known good
ECM.

v

(Go to EC-31.)

lOK

®

{(Go to
EC-31.)

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

case.

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

Introduction Gl
The ECM has an on board diagnostic system, which detects malfunctions related to engine sensors or actua-
tors. The ECM also records various emission-related diagnostic information including: iA
&  Diagnostic Trouble Code (DTC) e crrr e e e re e e e seee e Mode 3 of SAE J1979
® Freeze Frame datal ... e e e e e Mode 2 of SAE J1979
e System Readiness Test (SRT) COU ... e e Mode 1 of SAE J1979 il
e 1st Trip Diagnostic Trouble Code (15t THP DTC) oo Mode 7 of SAE J1979 "
¢ st Trip Freeze Frame data
®  Test values and Test lIMits ..ocoee e err e er e e e e eeaa s Mode 6 of SAE J1979 LG
The above information can be checked using procedures listed in the table below. v
DTC 1st trip DTC Freeze Frame 1t lrip Freeze SRT code Test value E
data Frame data
Diagnostic test
mode |l (Self- . .
diagnostic O o FE
results)
CONSULT O O O O O cL
G3T O o2 O O O
*1: When DTC and 1st trip DTC simultaneously appear on the display, they cannot be ciearly distinguished from each other. BT

*2: 1st trip DTCs for self-diagnoses concerning SRT items cannot be shown on the GST display.

The malfunction indicator lamp (MiL) on the instrument panel lights up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer to EC-76.). Al

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 =D

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-diagnosis is performed
during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL, .
and store DTC and Freeze Frame data, even in the 1st trip, as shown below. £
MiL DTC 1st trip DTC
Eﬁ'\
ltems 1st trip ondtrip | sttip | 2ndtrip isttip | 2ndtip o
Blinking Lighting up | lighting up | dispiaying | displaying | displaying | displaying
Misfire (Possible three way catalyst [BiE
damage)
— DTGC: P0300 - PO304 (0701, X X X
0605 - 0608) is being detected SN
Misfire (Possible three way catalyst
damage) -
— DTC: P0300 - PO304 (0701, X X X RS
0605 - 0608} has been detected
Closed loop control — DTC: P1148 B
(0307) X X X B
Fail-safe items (Refer to EC-76.) X xX*1 X1
Except above X X X X Pl
*{: Except “ECM".
Els
191
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not light up {two trip detection logic). If the same malfunction is not detected in the 2nd
trip (meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same mal-
function 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 per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that
blink or light up the MIL during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.
Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-45.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-43. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continuously
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 prevent 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 |l, refer to page EC-69. Then perform “Diagnostic trouble
code confirmation procedure” or “Overall function check™ to try to duplicate the problem. If the malfunction is
duplicated, the iterm requires repair.

How to read DTC and 1st trip DTC
DTC and 1st trip DTC can be read by the following methods.
@‘a‘@ 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Seli-Diagnos-

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

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

q@) {CONSULT also displays the malfunctioning component or system.)

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

¢ Output of a DTC indicates a malfunction. However, Mode Il and GST de 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 1st

W SELF-DIAG REsULTS I [ trip DTC of a malfunction is displayed in SELF-DIAGNOSTIC
RESULTS mode of CONSULT. Time data indicates how many
FAILURE DETEGTED TIME times the vehicle was driven after the last detection of a DTC.
'A?F‘:’l;’;s; VLVIGIRC 0 if the DTC is being detected currently, the time data will be “0”.

[ERASE||PRINT |[FFdata)

SEF225U
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
W SELFDIAG RESULTSE L] If a 1st trip DTC is stored in the ECM, the time data will be “[11]".
FAILURE DETECTED TIME
IACV-AAC VILVICIRC [1t]
[POS05]

[EERASE|| PRINT |[FFdata|

SEF228U

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant
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 CONSULT or GST.
The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For details,
see EC-57.

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 prior-
ity 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 fol-
towing priorities to update the data.

Priority ltems
Freeze frame data Misfire — DTC: PO300 - PO304 (0701, 0605 - 0608)
Fuel Injection System Function — DTC; P0171 (0115), P0O172 (0114)

2 Except the above items
3 1st trip freeze frame data

1

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

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 EMISSION-
RELATED BIAGNOSTIC INFORMATION". Refer lo EC-45.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) code is specified in Mode 1 of SAE J1979. It indicates whether the self-diag-
nostic tests for non-continuously monitored items have been compieted or not.

Inspection/Maintenance (I/M) tests of the on board diagnostic {OBD) Il system may become the legal require-
ments in some states/areas. All SBRT codes must be set in this case. Unless all SRT codes are set, conduct-
ing 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 consecutive trips.
The following table lists the five SRT iterns (18 test items) for the ECCS used in D22 models.

JoK
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

SRT items

Self-diagnostic test items

Catalyst monitoring

® Three way catalyst function P0420 (0702)

EVAP system monitoring

® EVAP control system (Small leak — Negative pressure) P0440 (0705)
® EVAP control system (Smal! leak — Paositive pressure) P1440 (0213)
® EVAP control system purge flow monitering P1447 (0111)

Oxygen sensor monitoring

® Front heated oxygen sensor (Response monitoring) PO133 (0409)
® Front heated oxygen sensor (Rich shift monitoring) P0132 (0410)

® Front heated oxygen sensor {Lean shift monitoring) PO131 (0411)

® Front heated oxygen sensor (Circuit) P0O130 {0303)

& Front heated oxygen sensor (High voltage) P0134 (0412)

® Rear healed oxygen sensor {Response monitoring) P0139 (0707}

® Rear heated oxygen sensor (Max. voltage monitoring) P0138 (0510}
® Rear heated oxygen sensor (Min. voltage monitoring) P0137 (0511)
® Rear heated oxygen sensor {High voltage) P0140 (0512)

Cxygen sensor heater monitoring

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

EGR system monitoring

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

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-45). In addition, after ECCS components/system are repaired or if the battery terminals remain
disconnected for more than 24 hours, all SRT codes may be clearad from the ECM memory.

How to display SRT code

1. Selecting “SRT STATUS” in “DTC CONFIRMATION"” mode with CONSULT.
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items whose
SRT codes are not set, “INCMP” is displayed.

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

A sample of CONSULT display for SRT code is shown at left.

B sRTsTAaTUS B[] “INCMP” means the self-diagnosis is incomplete and SRT is not

set, “CMPLT" means the self-diagnosis is complete and SRT is set.
CATALYST CMPLT
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP

l PRINT |
SEF2150

How to set SRT code

To set all SRT codes, self-diagnosis for the items indicated above must be performed one or more times. Each
diagnosis may require a long period of actual driving under various conditions. The most efficient driving pat-
tern in which SRT codes can be properly set is explained on the next page. The driving pattern should be
performed one or more times to set all SRT codes.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

The time required for each diagnosis varies with road sur-
face conditions, weather, altitude, individuat driving habits,
etc.

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

: Normal conditions refer to the following:

Sea level

Flat road

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

Diagnosis is performed as quickly as possible under nos-
mal conditions.

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

Pattern 1: ® The engine is started at the engine coolant

temperature of -10 to 35°C (14 to 95°F)
(where the voltage between the ECM termi-
nals 69 and @3 is 3.0 - 4.3V).

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

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

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

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

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

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

Pattern 4: ® Tesis are performed after the engine has been

*1:

*2:

196

operated for at least 17 minutes.
® The acceleralor pedal must be held very steady
during steady-state driving.
@ |f the accelerator pedal is moved, the test must
ke conducted all over again.
Depress the accelerator pedal until vehicle speed is 30
xm/h (56 MPH), then release the accelerator pedal and
keep it released for more than 10 seconds. Deprass the
accelerator pedal until vehicle speed is 90 km/h (56 MPH)
again.
Operate the vehicle in the following driving pattern.
1) Decelerate vehicle to 0 km/h and 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 unti the EGR system SRT is set.

50 - §5 kmih- .
(30 - 35 MPH) :
o km/h -

*3:

*4:

*5.

*B:

7

EC-40

(0 MPH) 195 1osi

SEF4143

Checking the vehicle speed with CONSULT or GST is
advised.

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

The driving pattern may be omitted when “EVAP SML
LEAK P0440Q" is performed using the “DTC WORK SUP-
PORT” mode with CONSULT.

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

® “EGR SYSTEM P0400”

® “EGR SYSTEM P1402”

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

® “PURGE FLOW P1447"

® “EGRC-BPT/VLY PO402"



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’'d)

Suggested transmission gear position for
A/T models

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

Suggested upshift speeds for M/T models

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

Gear change ACCEL shifl point

{2H and 4H position)  km/h (MPH)
1st to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 64 (40)
4th to 5th 72 {45)

Suggested maximum speed in each gear

Downshift to a lower gear if the engine is not running
smoothly, or if you need ic accelerate.

Do not exceed the maximum suggesied 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 tc ensure safe
operation. Do not over-rev the engine when shifting
to a lower gear as it may cause engine damage or
loss of vehicle control.

2-wheel drive models

Gear km/h (MPH)
1st 48 (30)
2nd 88 (55)
3rd 129 (80)
4th & 5th — ()
4-wheel drive models
2H/4H position
Gear km/h (MPH)
1st 40 (25)
2nd 69 (43}
3rd 109 (868)
4th & 5th — (—)

EC-41
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

TEST VALUE AND TEST LIMIT (GST only — not applicable to CONSULT)

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

The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG” while

being monitored by the ECM during seif-diagnosis. The test limit is a reference value which is specified as the

maximum ot minimum value and is compared with the test value being menitored.

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

items).

These data (test value and test limit) are specified by Test ID (TID) and Component [D (CID) and can be dis-

played on the GST screen.

X: Applicable
—: Not applicable
SRT item . ) Test value
(CONSULT Self d'aﬁ’gzs"c test Test limit Application
display) TID CiD
CATALYST Three way catalyst 01H 01H Max. X
function
EVAP control
system 05H 03H Max. X
(Small leak)
EVAP SYSTEM
EVAP control
system purge flow 06H 83H Min. X
monitoring
09H 04H Max. X
0AH 84H Min. X
Front heated 0BH 04H Man. X
OXygen sensor
ocH 04H Max. X
02 SENSOR ODH 04H Max. X
19H 86H Min. X
Rear heated 1AH 86H Min. X
oxygen sensor 1BH oeH Max. X
1CH 0BH Max. X
Front heated 29H 08H Max. X
OXygen sensor
HEATER Rear heated 2DH 0AH Max. X
oxygen sensor
heater 2EH 8AH Min. X
31H 8CH Min. X
324 8CH Min. X
EGR function 33H 8CH Min. X
EGR SYSTEM 34H 8CH Min. X
35H 0CH Max. X
EGRGC-BPT valve 36H 0CH Max. X
function 37H 8CH Min. X

198
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic information
(Cont’d) (&l
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS

X: Applicable  n4
—: Not applicable LA

ltoms DTC4 Test va.\lu.e/ .

(CONSULT screen terms) ng?%u EOMH SRT code (('I}'ess_lt_ I;r:;;) 1st trip DTC Reference page EM
URE WDICATED | Poaco 0505 - - - — L
MAF SEN/CIRCUIT PG100 0102 — — X EC-99
ABSL PRES SEN/CIRC P0O105 0803 — — X EC-108
AIR TEMP SEN/CIRC PO110 0401 — — X EC-115
COOLANT T SEN/CIRC Po11s 0103 — — X EC-121
THRTL POS SEN/CIRC PO120 0403 — — X EC-126 FE
*COOLAN T SEN/CIRC PO125 0908 — — X EC-138
FRONT ©O2 SENSCOR PO130 0303 X X X3 EC-144 GL
FRONT O2 SENSOR Po131 0411 X X X3 EC-150
FRONT 02 SENSOR PO132 0410 x X X3 EC-158 MT
FRONT 02 SENSOR PO133 0409 X X X*3 EC-162
FRONT O2 SENSOR PO134 0412 X X X"3 EC-170
FR O2 SEN HEATER PO135 0901 X X X3 EC-175 '“’AT
REAR Q2 SENSOR PO137 0511 X X xX*3 EC-172
REAR 02 SENSOR PO138 0510 X X X3 EC-186 TF
REAR 02 SENSCR PO139 0707 X X X*3 EC-193
REAR 02 SENSOR PO140 0512 X X X3 EC-199 p
RR O2 SEN HEATER PO141 0802 X X X*3 EC-204
FUEL SYS DIAG-LEAN PO171 0115 — —_ X EC-208
FUEL SYS DIAG-RICH PO172 0114 — — X EC-213 =4
FUEL TEMP SEN/CIRC P0180 0402 — — X EC-218
MULTI CYL MISFIRE PO300 0701 — — X EC-222 IJ_E').MEX
CYL 1 MISFIRE P0O301 0608 — — X EC-222
CYL 2 MISFIRE PO302 0607 — — X EC-222 = 3
CYL 3 MISFIRE P0303 06086 — - X EC-222
CYL 4 MISFIRE PO304 0605 — — X EC-222
KNOCK SEN/CIRCUIT PO325 0304 — — X EC-227 ST
CPS/CIRCUIT (OBD) PO335 0802 — — X EC-231
CAM POS SEN/CIR P340 o101 — — X EC-236 RS
EGR SYSTEM PO400 0302 X X X3 EC-242
EGRC-BPT VALVE PO402 0306 X X X*3 EC-250 =T
TW CATALYST SYSTEM P0O420 G702 X X X*3 EC-255 =
EVAP SMALL LEAK P0440 0705 X X X3 EC-260 .
PURG VOLUME CONT/N P0443 1008 — — EC-270 HA
VENT CONTROL VALVE PO446 0803 — — X EC-276
EVAPQ SYS PRES SEN PO450 G704 — — X EC-281 EL

*1: In Diagnostic Test Mode Il (Self-diagnostic results}. These numbers are conirolled by NISSAN,

*2: These numbers are prescribed by SAE J2012.

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

EC-43



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
ltems DTC™ Test v:'alu_e! _

(CONSULT screen terms) ngi%u ECM1 SAT code ((;‘I'ess_lt_ I(I,I::;) 1st trip DTC Reterence page
VEH SPEED SEN/CIRC PO500 0104 — — X EC-287
IACV/AAC VLV/CIRC PO505 0205 — — X EC-291
CLOSED TP SW/CIRC P0510 0203 — — X EC-297
ECM POB0S 031 — - X EC-302
MAP/BAR SW SOL/CIR P1105 1302 — — X EC-304
CLOSED LOOP P1148 0307 — — X EC-313
IGN SIGNAL-FRIMARY P1320 0201 — — X EC-315
CPS/CIRG (OBD) COG P1336 0905 e — X EC-322
EGRC SOLENOID/V P1400 1005 — X EC-327
EGR TEMP SEN/CIRC P14G1 0305 — — X EC-322
EGR SYSTEM P1402 0514 X X3 EC-338
EVAP SMALL LEAK P1440 0213 X X*3 EC-345
PURG VOLUME CONT/V P1444 0214 — — X EC-355
VENT CONTROL VALVE P1446 0215 — — X EC-362
EVAP PURG FLOW/MON P1447 o1t X X X3 EC-367
VENT CONTROL VALVE P1448 0309 — — X EC-373
VCN BYPASS/Y P1490 0801 — — X EC-378
VG CUT/V BYPASS/Y P1491 031t —_ — X EC-383
P-N PQS SW/CIRCUIT P1706 1003 — — X EC-388
TOR CONV CLTCH S8/v P1775 0904 — — X EC-393
TOR CONY CLTCH S/ P1776 0513 — — X EC-397

*1: In Diagnostic Test Mode |l (Self-diagnostic results). These numbers are contrelied by NISSAN.
*2: These numbers are prescribed by SAE J2012.

*3: These are not displayed with GST.

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

(Cont'd) al
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION
@ How to erase DTC (With CONSULT) B4
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. B

2. Turn CONSULT “ON” and touch “ENGINE".
3. Touch “SELF-DIAG RESULTS”.
4. Touch “ERASE”. (The DTC in the ECM will be erased.)

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

[l seecTomemoE [ B sELF-DIAG RESULTS I []

[m SELECT SYSTEM

| ENGINE | [ woRK SUPPORT | €l
[ [ I [SeirbinG AESULTS | FAILURE DETECTED  TIME

[ COOLANT TEMP SEN 0 |
B ] [ DATA MONITOR | [PO115] T
| | [ Active TEST |
[ ] [oTC conFiRmATION | o ar
[ ] [ FUNCTION TEST ] | ERASE || PRINT |

2. Turn CONSULT “ON" and touch 3. Touch “SELF-DIAG RESULTS". 4. Touch "ERASE". {The DTC in the

“ENGINE™.

ECM will be erased.)

SEF847U

The emission-related diagnostic information in the
ECM 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 al least 5 seconds and then turn it “ON”
(engine stopped) again.

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

Note:

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

¢ FErasing the emission-related diagnostic

information using CONSULT or GST is easier

and quicker than switching the mode selec-

tor on the ECM.

The following data are cleared when the ECM

memory is erased.

@)
T
—.

The emission-related diagnostic information in the 1. Diagnostic trouble codes
ECM can be erased by selecting Mode 4 with GST 2. 1st trip diagnostic trouble codes -
(Generic Scan Tool). 3. Freeze frame data ES
4. 1st trip freeze frame data
@ How to erase DTC (No Tools) 5. System readiness test (SRT) codes .
N . wpm 7 . 6. Test values E)
1. If the ignition switch stays “ON” after repair 2 Others

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 I
to Mode | by turning the mode selector on the

ECM. (See EC-47.) L
The emission-related diagnostic information in the
ECM can be erased by changing the diagnostic test s
mode from Diagnostic Test Mode Il to Mode | by DA
turning the mode selector on the ECM. (Refer to
EC-47.)
201

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

EC-45
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SERVICE
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Malfunction Indicator Lamp (MIL)
1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is a bulb

check.
e [f the malfunction indicator lamp does not light up, refer to EL

- ENGINE — section (“WARNING LAMPS AND CHIME”) or see EC-422.

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

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

SEF217U

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

Diagnostic Test Mode |
1. BULB CHECK

2. MALFUNCTION
WARNING

Diagnostic Test Mode I

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-
TOR

MIL flashing without DTC

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

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

selector. (See next page.}

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

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

e “Closed loop control”

e Fail-safe mode

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

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

by front heated oxygen sensor, 1o be read.

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

(Refer to EC-47.)

202

- Diagnostic Diagnoslic
Condition Test Mode | Test Mode Hl
Engine
stopped SELF-DIAGNQOSTIC
B . BULB CHECK RESULTS
Ignition switch
in “ON” posi-
tion Engine
. FRONT HEATED
running
M N | OXYGEN SENSOR
@ 7 MONITOR

EC-46



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

A
HOW TO SWITCH DIAGNOSTIC TEST MODES Gl
- . o NG .
c Turn ignition switch .| Check MIL circuit. (See »! Repair harness or connector.
“ON”. (Do not start ™| EC-422) s
engine.)
=
i No
A Check whether ECM test »| Repair or replace ECM test mode selector. E
Yes| mode selector can be Y
turned counterclockwise.
¥
NG . . L&
Mode | — MALFUNCTION INDICA- C »| Diagnostic Test Mode | =
| TOR LAMP CHECK. Refer to D — MALFUNCTION WARNING
EC-46. .
MIL should come on. I—b Start engine.
OK
A 4
NG T NG
» Check MIL circuit. (See »| Repair harness or connectors. EE
EC-422)
OK
OK
v : Gl
(Turn diagnostic test mode selector Check ECM fail-safe. (See
on ECM fully clockwise.) EC-76.)
MIL should come off. M
OK i
¥ OK
Wait at least 2 seconds. < A Diagnostic Test Mcde I Py
»| — FRONT HEATED OXYGEN SENSQOR =)
MONITOR
v v =
Turn diagnostic test mode selector on ECM
fulty clockwise.
PO
it h
{Turn diagnostic test mode seledhs Wait at feast 2 seconds.
fully counterclockwise.) [F
i
¢ Y
DIAGNOSTIC TEST MODE | > f | | Turn diagnostic test mode selector on ECM .
— SELF-DIAGNOSTIC RESULTS D @ — fully counterclockwise. RA
Start engine.
v *1: If the selector is turned fully counterclockwise at this time, the emission-re- EE]
lated diagnostic information will be erased from the backup memeory in the
ECM.
The following emission-related diagnostic information is cleared §y
when the ECM memory is erased.
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes ES
3. Freeze frame data
4. 1st trip freeze frame data
5. System readiness test (SRT) codes 5T
6. Test values
7. Others
e Switching the modes is not possible when the engine is 11
- running. )
e When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds. BL
The diagnosis will automatically return to Diagnostic Test °-
Mode I
e Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use. D3
203
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE | — BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel shouid stay ON. If it remains
OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME”) or see EG-422.

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNCTION Condit
INDIGATOR LAMP onditon
ON When the malfunction is detected or the ECM's CPU is malfunctioning.
CFF No malfunction.
¢ These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il (SELF-DIAGNOSTIC
RESULTS).

DIAGNOSTIC TEST MODE il — SELF-DIAGNOSTIC RESULTS

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

The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in diagnostic test
mode 1 (Malfunction warning), all displayed items are 1st trip DTC’s. If only one code is displayed when the
MIL illuminates in diagnostic test mode Il (SELF-DIAGNOSTIC RESULTS), it is a DTC,; if two or more codes
are displayed, they may be either DTC’s or 1st trip DTC’s. DTC No. is same as that of 1st trip DTC. These
unidentified codes can be identifted 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

0.6 0.3 0.6 0.3
ON - 1
OFF L

- )
f
09 ' ¢a 2.1 06 09 2.1
— Unit: second
i i Di tic troubl de No. 0402

Diagnostic trouble code MNo. 0102 lagnostic irouble code ho SEF2980Q

Example: Diagnostic trouble code No. 1003
0.6 03

2.1

Diagnostic trouble code No. 1003 Unit: second
SEF162PA

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

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

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

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test mode
is changed from Diagnostic Test Mode Il to Diagnostic Test Mode I. (Refer to “HOW TO SWITCH DIAGNOS- ..,
TiC TEST MODES”)) b
e If the battery is disconnected, the diagnostic trouble code will be lost from the backup memory

after approx. 24 hours. R
e Be careful not to erase the stored memory before starting trouble diagnoses. -
DIAGNOSTIC TEST MODE Il — FRONT HEATED OXYGEN SENSOR MONITOR Lo

In this mode, the MALFUNCTION INDICATOR LAMP displays the conditicn 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 conditicn in the exhaust gas " juet raflo feedback contro

condition
ON Lean o
Closed loop system F=
OFF Rich
*Remains ON or OFF Any condition Open loop system

*: Maintains conditions just before switching to open loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode I and warm it up il
until engine coolant temperature indicator points 1o the middle of the gauge. ’
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that the
MALFUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine running at AT
2,000 rpm under no-load.

OBD System Operation Chart TF

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

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

¢ When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection Logic” on B4
EC-35.

& The MIL will go off after the vehicle is driven 3 times with no malfunction. The drive is counted only when
the recorded driving pattern is met (as stored in the ECM). Iif another malfunction occurs while counting, 5,
the counter will reset. b

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

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

gl
o

SUMMARY CHART EE
items Fuel Injection System Misfire Cther
MIL (goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B) B
DTC, Freeze Frame Data (no o
display) 80 {pattern C) 80 (pattern C) A0 (pattern A)
1st Trip DTC (clean 1 {pattern C), *1 1 {pattern C), *1 1 {pattern B} =,
1st Trip Freeze Frame Data "4, 2 1,2 1 {pattern B)
(clear) BL

-or details about patterns “B” and “C” under “Fuel Injection Systerm” and “Misfire”, see EC-51.

For details about patterns "A” and “B” under “Other”, see EC-53.

“1: Clear timing is al the moment OK is detected. S
*2: Clear 1iming is when the same malfunction is detected in the 2nd trip. [

EC-49



OBD System Operation Chart (Cont’d)

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

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

This driving pattern
satisfies with B but not €.

This driving pattern
satisties with C but not B.

Detection NG

This driving pattern satisfiss with B and C patterns.
NG

p

lights up.
goes off.

MIL

MIL
— 18t tri
T

<uisled Buiangs <Bleq aWel] 8zaald (diy 181} 3 D1Q (dur 1si)>

A
=
=
\'4

SEF3923

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

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

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

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

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

*5: When a malfunction is detected for the first time, the 1st

EC-50

any longer after venicle is driven 80 times {pattern C) with-

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

trips, the DTC and the freeze frame data will be stored in

ECM.
*4: The DTC and the freeze frame data will not be displayed

without any malfunctions.
*3. When the same malfunction is detected in two consecutive

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

*1; When the same maifunction is detected in two consecutive
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY @l
DETERIORATION>", “FUEL INJECTION SYSTEM”
<Driving pattern B> Bl

Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system.
e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern. Bl
¢ The B counter will be counted up when driving pattern B is satisfied without any malfunction.
® The MIL wili go off when the B counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART")
<Driving pattern C> LE
Driving pattern C means the vehicle operation as follows:
(1) The following conditiocns should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) £375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%]
Engine coolant temperature (T) condition:
¢ When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F}. EE
& When the freeze frame data shows higher than or equal to 70°C (158°F), “T"” should be higher than or
equal to 70°C (158°F).
Example: eL
If the stored freeze frame data is as follows:
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: T
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than 70°C (158°F)

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

The C counter will he counted up when (1) is satisfied without the same malfunction.

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 maifunction after DTC TE

is stored in ECM.

B

57

EL

207
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OBD System Operation Chart (Cont’d)

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

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

salisflies with B but not A.

— This driving pattern

/

This driving pattern
safisfies with A but not B.

r

NG

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

NG
Detectlion

This driving pattern satisfies with A and B patterns.

||||||||||||||||||||||||||||||||||||||||||||||||

Detection

Vehicle
speed -
N
lights up
goes off.

MIL

< llaled BuaLgss

AMIL
=
=
A

<PBleq ewel4 szoa)d (dIN1S1) % 01g (di is1)>

SEF3938

trip DTC and the 1si trip freeze frame data will be stored

in ECM,
*6: 1st trip DTC will be cleared aiter vehicle is driven once

1st trip freeze frame data will be cleared.

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

*&: When a malfunction is detected for the first time, the 1st

EC-52

any longer after vehicle is driven 40 times {pattern A) with-

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

trips, the DTG and the freeze frame data will be stored in

ECM.
*4: The BTC and the freeze frame data will not be displayed

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

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

*1: When the same malfunction is detected in two consecutive
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

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

<Driving pattern A> TA

Engine . o
coclant C °F)

temperature

70 (158)

40 (104)
20 (68)

{2) Engine coolant temperature shoutd change more than 20°C

| —(4) Engine speed shouid go over 400 rpm.

! f pre— |68°F) after starting engine. EE
IGN ON IGN OFF
) 1
[ |
Engine I . ) . . . . =
speed i :’/—(3) Igniticn switch should be changed from “ON™ to "OFF". Gl
' |
rom i
|
|
|

AEC574

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. BD
<Driving pattern B> i
Driving pattern B means the vehicle operation as follows:

All compenents and systems should be monitored at least once by the OBD system. =5
¢ The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions.

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

EC-53



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Driver side

_m cohnectar
@\ for CONSULT _
-

SEF321V

NISSAN

CONSULT

(!

START

m_“

I SUB MODE ]

SBR455D

{h SELEGTSYSTEM |

ENGINE

I
I
I
I
5
3

]
|
|
|
1
]

SEF895K

[@, SELECT DIAG MODE EII

| WORK SUPPORT

| SELF-DIAG RESULTS

| ACTIVE TEST

l DTC CONFIRMATION

|
|
I DATA MONITOR |
I
|

[ FUNCTION TEST

SEF216U

|[ln  secectoiaamobe  [A]]

[Ecm PART NUMBER

I
I
I
I

|
|
|
|
|
|

SEF374Q
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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 caver.)

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

5. Touch “ENGINE".

6. Perform each diagnostic test mode according to each service
procedure.

For further information, see the CONSULT Operation Manual.

This sample shows the display when using the UEQBD98 pro-

gram card. Screen differs in accordance with the program card
used.

EC-54



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

SELF-DIAGNQSTIC pTC R,
WORK RESULTS"1 FUNC CONFIRMATION .
ltem DATA ACTIVE | "o ON‘ DTC

SUP- FREEZE
MONITOR | TEST SAT | WORK
PORT TEST y
FRAME STATUS | SUP- [EEA

DATA*2 PORT

&

Camshaft position sensor X

LG

Mass air flow sensor

Engine coolant temperature sensor

Front heated oxygen sensor

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor X

24
=i
]

Tank fuel temperature sensor

EVAP control system pressure sensor

Absolute pressure sensor

g
=

EGR temperalure sensor

A A g A d i A R -
>

INPUT intake air temperature sensor

Crankshait position sensor (OBD)

HpF e oa x> xIx x| x| x]|x

T

Knock sensor

Ignition switch (start signal) X X

Closed throttle position switch

>
=

Closed throttle position switch (throttle
position sensor signal)

Air conditioner switch
Park/Neutral pesition swilch X
Power steering oil pressure switch

Air conditioner pressure switch

Battery voltage

P I I Bl I B 4
=

Injectors

ECCS COMPONENT PARTS

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

EVAP canister purge volume control
solenoid valve

>

>

>
)

X

Air conditioner relay

Fuel pump relay X

OUTPUT EGRC-solenoid valve

Front heated oxygen sensor heater

Rear heated oxygen sensor heater

Torgue converter clutch solenoid
valve

EVAP canister vent control valve

pad
=

Vacuum cut valve bypass valve
MAP/BARO switch solenoid valve
Calculated load value X

K[| X | xpxX|[x

LI A e R g g - I 2 - B4
s
&

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 A&
mode only if a 1st trip DTC or DTC is detected. For details, refer io EC-37.

&l

sl
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Contd)

Diagnostic test mode

Function

Work support

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

Self-diagnostic resuits

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

Data monitor

Input/Output data in the ECM can be read.

Aclive test

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

DTG 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” ar “NG”.

ECM part numbers

ECM part numbers can be read.

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

1. Diagnostic trouble codes

. 1st trip diagnostic trouble codes

. Freeze frame data

. System readiness test (SRT) codes

. Test values

2
3
4. 1st trip freeze frame data
5
6
7. Others

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

® IGN SW “ON”

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position sen-
sor initial positien

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 acdjusting initial igniticn timing

IACVY-AAC/ ADJ

SET ENGINE SPEED AT THE SFECIFIED 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 CON-

DITHONS.

BATTERY VOLTAGE IS SUFFICIENT.

IGN SW “ON”

ENGINE NOT RUNNING

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

NO VACUUM AND NO HIGH PRESSURE tN EVAP SYSTEM

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

WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM

CLOSE”

WHEN TRYING TC EXECUTE “EVAP SYSTEM CLOSE” UNDER

THE CONDITION EXCEPT ABOVE, CONSULT WILL DISCON-

TINUE IT AND DISPLAY APPRCPRIATE INSTRUCTICN.

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

When detecting EVAP vapor leak
point of EVAP system

212

EC-56




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Contd)
SELF-DIAGNOSTIC MODE Gl

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

H =]
Freeze frame data and 1st trip freeze frame data [Eli
Freeze frame data Descrition .
item* P LG
DIAG TROUBLE ¢ ECCS compaonent part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-
CODE heatical & P No. Index for DTC” (EC-2).]
[PXXXX] ’ ’
® “Fuel injection system status™ at the moment a malfunction is detected is displayed.
® One mode in the following is displayed. [FE
FUEL SYS 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 L
“MODE 5”: Open loop - has not yet satisfied condition to go to ciosed loop

CAL/LD VALUE [%)] ¢ The calculated load value at the moment a maifunction is deiected is displayed.

T
gg]%l‘rAFN;]- TEMP ® The engine coolant temperature at the moment a malfunction is detected is displayed.
® “Short-term fuel trim” at the moment a malfunction is detected is displayed. oy
S-FUEL TRIM [%] ® The shor-term fuel trim indicates dynamic or instantaneous feedback compensation fo the base fuel
schedule.
® “Long-term fuel trim” at the moment a malfunction is detected is displayed. T
L-FUEL TRIM [%%] ® The long-term fuel trim indicates much more gradua! feedback compensation to the base fuel schedule
than short-term fuel trim.
PO
f
E;Jn?} NE SPEED ® The engine speed at the moment a malfunction is detected is displayed.
=
:P[%:;PEED [ken/h] ® The vehicle speed at the moemenl a malfunction is detected is dispiayedr. FA
ABSOL PRESS
[kPa] or [kg/cm?] or ® The absolute pressure at the moment a maliunction is detected is displayed. iy
[psi]
*. The items are the same as those of 1st trip freeze frame data. BR
ST
B
EL
03X
213
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
DATA MONITOR MODE
Monitored itemn ECM Main
[Unit] input : Description Remarks
signals
signals
CMPS3-RPM Indicates the engine speed computed
(REF) [rpm] from the REF signal (180° signal) of the

camshalft position sensor.

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
{*Clor [°F]

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

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

FR 02 SENSOR [V]

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

AR 02 SENSOR [V]

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

FR 02 MNTR
[RICH/LEAN]

O 00 O 0|0

O 00| O |00

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

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

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

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

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

RR O2 MNTR
[RICH/LEAN]

Display of rear heated oxygen sensor
signal:

RICH ... means the amcunt of oxygen
afier three way catalyst is relatively
small,

LEAN ... means the amount of oxygen
afier 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 signal volt-
age is dispiayed.

TANK F/TMP SE [*C]
or [°F]

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

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F]

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

START SIGNAL

Indicates [ON/OFF] condition from the

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

OO 10000 0000 O

[ON/OFF] O starter signal. played regardless of the starter signal.
CLSD THL/P Sw O Indicates [ON/QFF] condition from the
[ON/OFF] throttle position sensor signal.
AIR CCND SiG Indicates [ON/CFF] condition of the air
[ON/OFF] O conditioner switch as determined by the
air conditioner signal.
P/N POSI SW O Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.
NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display autematically.

214
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
&l
Menitored item ECM Main
[Unit] input signals Description Remarks
signals 9 ‘

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

power steering oil pressure signal is indi-

cated. e
IGNITION SW O Indicates [ON/OFF] condition from igni-
[ON/OFF] tion switch.
{NJ PULSE [msec] Indicates the actual fuel injection pulse ® When the engine is stopped, a certain LG

width compensated by ECM according to
the input signals.

compuied value is indicated.

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

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

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

FE

IACV-AAC/V [%]

Indicates the IACV-AAC valve controt
value computed by ECM according to the
input signals.

CL

PURG VOL C/V [%]

O 00O 0O

Indicates the EVAP canister purge vol-
ume contral solenoid valve computed by
the ECM according to the input signals.
The opening becomes larger as the
value increases.

A/F ALPHA [%]

The mean value of the air-fuel ratio feed-
back correction factor per cycle is indi-
cated.

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

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

AT

EVAP SYS PRES [V]

O

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

TF

AIR COND RLY
[ON/OFF]

The air conditioner relay control condition
(determined by ECM according to the
input signal) is indicated.

FUEL PUMP RLY
[ON/OFF]

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

EGRC SOV
[ON/OFF]

The control condition of the EGRC-sole-
noid valve (determined by ECM accord-
ing to the input signal) is indicated.

ON ... EGR operation is cut-off

OFF ... EGR is operational

TCC SOLYV

The control condition of the torque con-
verter clutch solencid valve {determined
by ECM according to the input signal) is
indicated.

ON ... Lock-up is cancelled

OFF ... Lock-up is operational

VENT CONT/
[ON/OFF]

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

ON ... Closed

OFF ... Open

(9]

T

FR O2 HEATER
[ON/OFF}

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

hES)

RR 02 HEATER
[ON/OFF]

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

VG/V BYPASS/V
[ON/OFF]

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

19
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item
[Unit}

ECM
input
signals

Main
signals

Description

Remarks

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

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

MASS AIRFLOW
[g-m/s]

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

MAP/BARO SW/V
[MAP/BARQ]

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

MAP ... Intake manifold absolute pres-
sure

BARQO ... Barometric pressure

ABSOL PRES/SE [V]

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

VOLTAGE
vl

Voltage measured by the voltage probs.

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

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

® Only “#” is displayed if item is unable 1o

be measured.

® Figures with “#"s are temparary ones.

They are the same figures as an actual
piece of data which was just previcusly
measured.

216
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® Engine: Return to the original trouble A
FUEL INJECTION condition If trouble symptom disappears, see : Eﬁ:ﬁﬁzca;gnrjsconnector A
® Change the amount of fuel injection CHECK ITEM. ® Front hleated oxygen sensor
using CONSULT.
® Engine: After warming up, idle the Ié\m]
IACV-AACHY engine. Engine speed changes according to the | ® Hamness and connector
QOPENING ® Change the IACV-AAC valve opening | opening percent. ® |ACV-AAC valve
percent using CONSULT.
® Engine: Return to the original trouble (o
ENG COOILANT condition If trouble symptom disappears, see : Er?rri]r?:?:gglgr?totrg;ﬁcéor;ture sensor e
TEMP ® Change the engine coolant CHECK ITEM. p=ilidunen P
temperature using CONSULT. I
® Engine: Return to the original trouble
condition If trouble symptom disappears, see } P TS
IGNITION TIMING ® Timing light: Set CHECK ITEM ’ ® Adjust initial ignitien timing
® Retard the ignition timing using -
CONSULT. FE
® Engine: After warming up, idfe the ® Harness and connector !
engine. ® Compression
® A/C switch “OFF" ‘ . ® Injectors
POWER BALANCE ® Shift lever “N” Engine runs rough or dies. ® Power transistor @lL
® Cut off each injector signal one at a ® Spark plugs b
time using CONSULT. ® |gnition coiis
® |gnition switch: ON (Engine stopped)
® Turn the fuel pump relay “ON" and Fuel pump relay makes the operating ® Harness and connector o
FUEL PUMP RELAY “OFF” using CONSULT and listen to | sound. ® Fuel pump relay T
operating sound.
® |gnition switch: ON
EGRC SCLENOQID ® Turn solenoid valve “ON” and "OFF" | Sclenoid valve makes an operating ® Harness and connector AT
VALVE with the CONSULT and listen to sound. @ Sotencid valve o
operating sound.
SELF-LEARNING ® In this test, the coefficient of self-learning contrel mixture ratic returns to the original ceefficient by touching “CLEAR" on
CONT the screen. T|P
® Engine: After warming up, idle the
angine. ; : ® Harness and connector
PURG VOL CONT/V | ® Change the EVAP canister purge Eng:\?: speescdercl:Panges according to the | o EVAP canister purge volume control
volume control sclenoid valve P 9P ’ solencid valve EM
opening percent using CONSULT.
TANK F/TEMP SEN | ® Change the tank fuef temperature using CONSULT.
® |gniticn switch: ON (Engine stopped) A
VENT CONTROL ® Turn solenoid valve “ON” and “OFF” | Solencid valve makes an operating ® Hamess and connector Pl
with the CONSULT and listen to sound. ® Solenoid valve
operating sound.
® |gnition switch: ON (Engine stopped) —n
VC/V BYPASSAY ® Turn solenoid valve “ON" and “OFF” | Solenoid valve makes an operating ® Harmess and connecior R
with the CONSULT and listen to sound. ® Solenoid valve
operaling sound.
@ |gnition switch: ON =
(Engine stopped) BiR
MAP/BARG SWAV ® Tumn the MAP/BARO switch solencid | MAP/BARO swilch solenoid valve makes | ® Harness and connector
valve between "MAP” and “BARO” an operating sound. ® MAP/BARQ switch solencid valve
using CONSULT and listen for
operating sound. ST
e
o)
E
EL
[
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

DTC CONFIRMATION MODE

SRT STATUS mode
For details, refer to “SYSTEM READINESS TEST (SRT) CODE”, EC-37.

DTC WORK SUPPORT mode

TEST MODE TEST ITEM CONDITION REFERENCE PAGE
PURGE FLOW P1447 EC-367
VC CUTNV BRF/V P1491 EC-383
evaqon TVE PURG VOL CNAV P1444 EC-355
EVAP SML LEAK P0440 EC-260
EVAP SML LEAK P1440 EC-345
FR 02 SENSOR P0130 EC-144
FR 02 SENSOR FR Q2 SENSOR P0131 EC-150
FR O2 SENSOR Po132 Refer to corresponding trouble diagnosis EC-156
FR 02 SENSOR P0133 for DTC. EC-162
RR 02 SENSOR P0137 EC-179
RR 02 SENSOR RR 02 SENSOR P0138 EC-186
RR 02 SENSOR P0139 EC-193
EGR SYSTEM P0400 EC-242
EGR SYSTEM EGRC-BPT/VLYV P0402 EC-250
EGR SYSTEM P1402 EC-338
AT (TCC S/) TCC SNV FNCTN P1776 EC-397

FUNCTION TEST MODE

FUNCTION TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

@ [gnition switch: ON

SELF-DIAG {Engine stopped) B Obicctive svstem
RESULTS ® Displays the results of on board I ¥
diagnostic system.
® [gnition switch: ON ® Harness and connector
(Engine stopped) Throttle valve: OFF ® Throttle position sensor (Closed
® Throtile position senser circuit is tested | cpened throttle position}
CLOSED THROTTLE when throttle is opened and closed ® Throtile position sensor (Closed
POSI fully. (“IDLE POSITION" is the {est throttle position} adjustment
itern name for the vehicles in which Throttle valve: ® Throttle linkage
idie is selected by throttte position closed ON ® Verify operation in DATA MONITOR
sensor.) mode.
" . ® Harness and connector
. 1%':;;2 SSTCLSSQCE;N Range (Throttle ® Throttle position sensor
THROTTLE PQSI SEN ®Th o L valve fully opened Maore than ® Throltie position sensor adjustment
rottle position sensor circuit is tested .
CKT when throttle Is opened and closed — Throttle valve 3.0v ® Throitle linkage
fully fully closed) ® Verity operaticn in DATA MONITOR
: mode.
@ [gnition switch: ON i
PARK/NEUT POSI SW (gEngine stopped) Out of NP posilions. | OFF : Hamess and connector
e L . N Inhibitor switch
CKT ® |nhibitor position switch circuit is tested | » ® Link or Inhibitor switch adiustment
when shift lever is manipulated. n N/P positions ON Inkage rswl U
® Igniticn switch: ON ® Harness and connector
FUEL PUMP ® (FEn?lne stop.pedl)t is tested by checki There is pressure pulsation on the : Eue: pump |
CIRCUIT uel pump circuit is tested by checking | oo uel pump relay

the puisaticn in fuel pressure when
fuel tube is pinched.

@ Fuel filter clogging
® Fuel Jevel

EGRC SOV CIRCUIT

® |gnition switch: ON
(Engine stopped}

noise.

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

The solenoid valve makes an
operating sound every 3 seconds.

@ Harness and connector
® EGRC-solenoid valve
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CONSULT (Contd)

FUNCTION TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY?}

START SIGNAL
CIRCUIT

® |gnition switch: ON —» START

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

Start signal: OFF — ON

® Hamess and connector
@ [gnition switch

PW/ST SIGNAL
CIRCIMT

® Ignition switch: ON
(Engine running)

& Power steering circuit is tested when
steering wheel is rotated fully and then
set 1o a straight line running position.

Locked position ON

Neutral position OFF

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

VEHICLE SPEED SEN
CKT

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

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

® Harness and connector
® \ehicle speed sensor
® Speedometer

IGN TIMING ADJ

® After warming up, idle the engine.

® |gnilion timing is checked by reading
ignition timing with a timing light and
checking whether it agrees with
specifications.

The timing light indicates the same
value on the screen.

® Adjust ignition timing {by moving
camshaft position sensor or
disiributor)

® Camshaft position sensor drive
mechanism

MIXTURE RATIO TEST

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

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

® INJECTION SYS (Injector, fuel
pressure regulator, harness or
connector)

® |GNITION SYS8 (Spark plug, power
transistor, ignition coil, haress or
conhnector)

® VACUUM 8YS (Intake air leaks)

® Front heated oxygen sensor circuit

® Front heated oxygen sensor operation

® Fuel pressure high or low

® Mass air flow sensor

POWER BALANCE

® After warming up, idle the engine.

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

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

® Injector circuit {Injector, harness or
cannectar)

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

® Compression

® Valve timing

IACV-AACH
SYSTEM

® After warming up, idle the engine.

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

Difference in engine speed Is
greater than 150 rpm between
when valve opening is at 80% and
20%.

® Harness and connector

® |[ACV-AAC valve

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

® IAS (Idle adjusting screw) adjusiment

EC-63

[,

i

Lr:—‘
€

Gl

BT




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE (Recording vehicle data)

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in "DATA MONITOR”
mode.
1. “AUTO TRIG” (Automatic trigger):

¢ The malfunction will be identified on the CONSULT screen in real time.

In other words, DTC/1st trip DTC and malfunction item will be displayed at the moment the malfunc-
tion is detected by ECM.
DATA MONITOR can be performed continuously unti! a malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.

2. “MANU TRIG” (Manual trigger):

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

DATA MONITCR 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 CON-
FIRMATION PROCEDURE”, be sure to select to “DATA MONITOR {AUTO TRIG)” mode. You can
confirm the malfunction at the moment it is detected.

o 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, compo-
nents and harness in the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE”, the
moment a malfunction is found the DTC/1st trip DTC will be displayed. (Refer to Gl section, “Incident
Simulation Tests” in “HOW TO PERFCRM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCI-
DENT”.)

2. "MANU TRIG”

¢ If the malfunction is displayed as socn 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 condition.

[In_seiect monmor M | [[n seT recomrbinaconn | | [n SET RECORDING coND |

ECM INPUT SIGNALS IOCRCTI( vanu TRic | | AuTo TRic | ECPRYTIRTS
| MAIN siGNALS HI SPEED LONG TIME LONG TIME

[ SELECTION FROM MENU

|

||
—

||

|setrinal[  START

__.l_._I

l
F
I
[

T |

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

SEF529Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generlc Scan Tool (GST): Sample Generic Scan Tool (GST)

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

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

manual.

SEF138F

GST INSPECTION PROCEDURE

1. Turn ignition switch “OFF”.
2. Connect “GST” to data link connector for GST. (Data link con- =
nector for GST is located under LH dash panel near the fuse
l /' box cover.)
\ ! ii | Data link connector for GST Bl

NN = ‘,
\ F#] \f\ ]\Jrf/ .

SEF322V

i

&

3. Tum ignition switch “ON”.
4. Enter the program according to instruction on the screen or in

VTX GENERIC OBD I the operation manual. o
PROGRAM CARD (*: Regarding GST screens in this section, sample screens are ITF
shown.)
(20!
Press [ENTER] [EA
Sample screen* SEF3985
N . , . . =
5. Perform each diagnostic mode according to each service pro- ™"
OBD || FUNCTIONS cedure.
FO: DATA LIST For further information, see the GST Operation Manual of the
F1: FREEZE DATA | mak Bl
Fo- DTCs tool maker.
F3: SNAPSHOT
F4: CLEAR DIAG INFO .
S

F5: 02 TEST RESULTS

F6: READINESS TESTS

F7: ON BOARD TESTS
F8: EXPAND DIAG PROT a9
F9: UNIT CONVERSION

Sample screen™ SEF4165
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

MCDE 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-57).]

MODE 3

DTCs

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

MODE 4

CLEAR DIAG INFO

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

® Clear diagnostic troubls 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)

@® Clear 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 obtain test results for emission-related
powertrain components/systems that are continuously monitored during normal driv-
ing conditions.

MODE 8

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

® Yacuum cut valve bypass valve closed

In the following conditions, this mode cannot function.

® | ow ambient temperature

® | ow battery voltage

® Engine running

# [gnition switch “OFF”

® | ow fuel temperature

® Too much pressure is applied to EVAP system
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

S
L

MEF036D

SEF233G

M*

SEF234G

KEY POINTS

WHAT ... Vehicle & engine model
WHEN . Date, Frequencies
WHERE..... Road conditions

HOW ... Operating conditions,

Weather conditions,
Sympioms

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 actuators.
It is essential that both input and output signals are proper and
stable. At the same time, it is important that there are no problems
such as vacuum leaks, fouled spark plugs, or other problems with
the engine.

It is much more difficult to diaghose a problem that occurs intermit-
tently 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 prevent the
replacement of good parts.

A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should
be performed. Follow the “Work Flow” on EC-69.

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic 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 electronically
controlled engine vehicle.

Diagnostic Worksheet

There are many operating conditions that lead to the malfunction

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

trouble-shooting faster and more accurate.

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

important to fully understand the symptoms or conditions for a

customer complaint.

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

to organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator lamp to

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

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

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

EC-67
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

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

Fuel and fuel filler cap

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

O Impossible to start T Ne combustion T Partial combustion
- O Partial combustion affected by throttle position
1 Startability O Partial combusticn NOT affected by throttle position
1 Possible but hard to start [~ Others | ]
I Idlin [0 No fast idle O Unstable J High idle Ll Low idle
9 O Others | ]
Sympioms
O Stumble 0 Surge O Knock O Lack of power
O Driveability O tntake backfire [3 Exhaust backfire
[J Gthers [ 1
[7 At the time of start 0O While idling
O Engine stall O While accelerating O While decelerating
[3 Just after stopping [ While loading
Incident oeCuIence O Just after delivery [J Recently
O In the marning LI At night O In the daytime
Frequency 0 All the time 7 Under certain conditions L' Sometimes
Weather conditions O Not affected
Weather [] Fine O Raining O Snowing 0 Others [ ]
Temperature O Hot O Warm O Cool O Cold O Humid F
O Cold [} During warm-up [ After warm-up
Engine conditions Engine speed | . | | E . ; | |
o 2,000 4,000 6,000 8,000 rpm
Road conditions % In town O In suburbs O Highway [ Off road (up/down}
O Not affected
O At starting O While idling L1 At racing
O While accelerating O] White cruising
Driving conditions [0 While deceleraling 01 While turning (RH/LH)
Vehicle speed (I VSN EVUR T NN SN NN TR N SN S
10 20 30 40 50 60 MPH

Malfunction indicator lamp

1 Turned on [T Not turned on
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TROUBLE DIAGNOSIS — Work Flow ,

Work Flow

. CHECKIN

.

'CHECK INCIDENT CONDITIONS,

Listen lo customer-complaints. {Get symptoms.)

3

CHECK DTC AND FREEZE FRAME DATA.

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

If DTC is not available even if MIL lights up, check ECM fail-safe. {(Reter o EC-76.)

Also check related service bulletins for information.

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

Symptoms
collected.

b

“tomer described.

Verify the symplom by driving in the condition the Ccus-

Normal Code

Malfunction Code

b4

{(at STEP'II) (at STEP I}
L . )4
INCIDENT CONFIRMATION
Verify the DTC by performing the "BTC CONFIRMATION PROCEDURE”.
Choose the appropriate action.

Malfunction Code (at STEP |l or IV) iNormaI Code (at both STEP I and IV}

BASIC INSPECTION
SYMPTOM BASIS (at STEP [ or I}

¥

Perform inspections

according to Symptomn
Matrix Chart.

¥ ¢

TROUBLE DIAGNOSIS FOR DTC PXXXX.

v

REPAIR/REPLACE

NG

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.
L OK

CHECK OUT |

*1:
*2:

“TROUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-94.

*3:

INCIDENT", EC-93.

C*q

EC-69

STEP NI

STEP VI

STEP Vi{

If the incident cannot be duplicated, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-93.
If the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to

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

If the malfunctioning part cannot be found, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-93.

S

e
N

- .
=1

12
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-68.

STEP I

Before confirming the concern, check and write down (print cut 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-45.) The (1st trip) DTC and the (1st 1rip) freeze frame data can be used when duplicating the incident at
STEP Il & IV.

Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
{The “Symptom Matrix Chart” will be useful. See EC-77.)

Also check related service bulletins for information.

STEP N

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

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

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

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

STEPR 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 connect CONSULT to the vehicle in DATA MONITOR {(AUTO
TRIG) mode and check real time diagnosis resulis.

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

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

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

STEP V

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

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

If the narmal code is indicated, proceed to the BASIC INSPECTICN. (Refer to EC-71.) Then perform inspections
according to the Symptom Matrix Chart. {Refer to EC-77.)

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 connectors, components or wiring harness with CONSULT set in "DATA MONITOR
(AUTO TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-80.

The “DIAGNOSTIC PROQCEDURE" 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
section (“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuil Inspection™).
Repair or replace the malfunction parts.

STEP Vil

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

Perform the “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE” and ¢onfirm the normal code
[Diagnostic trouble code No. POO00 or 0505] is detected. If the incident is still detected in the final check, perform
STEP VI by using a different method from the previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC in
ECM. {Refer t¢ EC-43.)
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection

Precaution:
Perform Basic Inspection without electrical or mechanical ppa

loads applied;

e Headlamp switch is OFF,

¢ Air conditioner switch is OFF, B
e Steering wheel is in the straight-ahead position, etc.

e

0 BEFORE STARTING
) sEF14z | 1. Check service records for repairs of

related problems, or the current need
for scheduled maintenance.

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

® Harness connectors for proper connec- .
tions E

® Vacuum hoses for splits, kinks, and
proper connections

® Wiring for proper connections, pinches, &L
or culs i

———————— =
Data link cennector E h 4 MT

for CONSULT _ CONNECT CONSULT TO THE VEHICLE.

SEF321V| } Connect “CONSULT” to the data link con-
nector for CONSULT and select AT
“ENGINE” from the menu. {Refer to page
EC-54.)

T
L 4

Warm engine up to normal operating tem- NG Check FI cam. Refer to
perature and make sure that the center of EC-28. ED
Fast idle mark (&) is aligned with mark (B) as
shown in the figure.

AT ‘ Mark@ OK EA
FIC adjustingd
screw [s]

Y

SEF501V Y NG ) o .
CHECK IGNITION TIMING. Adjust ignition timing by

@ 1. Warm engine up to normal turning distributor.
operating temperature.
2. Select “IGN TIMING ADJ” in
“WORK SUPPORT” mode. BE
3. Touch “START".
57 ATDC 4. Check ignition timing at idle
using timing light.
Ignition timing: 8T
20°+2° BTDC
OR
1. Warm engine up to normal
operating temperature. RS
2. Stop engine and disconnect
throttle position senser harness
connector.
3. Start engine. BT
4, Rev engine (2,000 to 3,000
rpm) 2 or 3 times under no-load
and then run engine at idle Hd
speed. L
5. Check igniticn timing at idle
using timing light.
Ignition timing: L
20°z2° BTDC

v OK

¥

o
Sk

Ev

SEF320V

S Throttle position_-
- —
sensor harness =

{Go to next page.)
SEF265S)
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TROUBLE DIAGNOSIS — Basic Inspection

M IGN TIMING ADJ i D

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

SENSOR.
l START |
SEF555N
mscomezer  wl0sed throitle
ﬁ position switch
T8 connector

& D

R

[@]

SEF403T|

Closed throttle position switch
idle position switching engine rpm

Deacrease

Increase  Thyottle body

Throttle position senscr with

throttle position switch
SEF548Y
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Basic Inspection (Cont’d)

f

CHECK BASE IDLE SPEED. NG% Adjust base idle speed by
Warm engine up tc normal operating tem- turning idle speed adjust-
perature. ing screw.
E 1. Select “IGN TIMING ADJ” in Refer to “Idle Speed/
\ “WORK SUPPORT” mode. Ignition Timing/ldie Mixture
2. When touching “START”, does Ratio Adjustment”, EC-29.
engine speed fall to
750450 rpm
{in “P” or “N”’ position)?
CR
.’iE‘l’ Does engine run at
e 75050 rpm
(in “P” or “N” position)?
OK
L4
GHECK CLOSED THROTTLE POSITION |"C | ADJUSTMENT

SWITCH IDLE POSITION.

® Warm engine up to normal operating
temperature.

® Check Fl cam. Refer to procedure

® Aiways check ignition timing and

base idle speed before performing
followings.

1. Disconnect throttle position sensor har-
ness connector and closed throttle
position switch harness connector.

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

3. Check harness continuity between
closed throttle position switch terminals

and under the following condi-
tion.

® Raise engine speed to 2,000 rpm.

® Lower engine speed as gradually as
possible.

Engine speed at the point closed
throttle position switch switches

from OFF — ON (No continuity to
continuity exists): 950150 rpm

OK

A J

{Go to next page.}

EC-72

Adjust closed throttle posi-
tion switch idle position by
rotating throttle position
sensor body as follows.

1. Start engine and warm it
up to normal operating
femperature.

2. Stop engine and discon-
nect throttle position
sensor harness connec-
tor and closed throtile
position switch harmess
connector.

3. Set the circuit tester
leads to the closed
throttle position switch
terminals and {(6).

4. Loosen throttle position
sensor body fixing bolls
and move the sensor.

5. Start engine and adjust
the sensor body while
engine speed at the
point closed throttle
position switch switches
from OFF — QN (No
continuity to continuity
exists): 950150 rpm.

6. Temporarily tighten the
sensot body fixing bolts.

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

8. Tighten throtile position
sensor body.

9. Reconfirm that the
closed throttle position
idie position is switched
from “OFF” to “ON” at
950+50 rpm while reduc-
ing engine speed from
2,000 rpm.

if NG, repeat from the step

4.

v

{Go to next page.)




TROUBLE DIAGNOSIS — Basic Inspection

B THRTL PGS SENADJE [ ]
CHECK THE THROTTLE
POSITION SENSOR SIGNAL-
ADJUST IT TO THE SPEC-

IFIED VALUE BY ROTATING
THE SENSOR BODY UNDER
THE FOLLOWING CONDITION
« IGN SW “ON"

* ENG NOT RUNNING

* AGC PEDAL KEPT OFF

START

SEF543V

S,

g

“ EcM IO CONNECTOF!” Cf(g\H

SEF422Q

A€

(E IEICONNECTOR"

23 28
B\,

22

SEF550V

Basic Inspection (Cont’d)

v

©
'

® Reconnect throttle position sensor har-
ness connector and throttle position
swilch hamess connector.

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

OK

RESET THROGTTLE POSI-
TION SENSOR IDLE
POSITION MEMORY.

1. Warm engine up to nor-
mal operating tempera-
ture and stop engine.

Select "CLSD
THL/P SW” in

“DATA MONITGR”

mode (Manual trig-

ger) with CONSULT
hefore stopping
engine.

2. Reconnect throttle posi-

tion sensor harness
connector and closed
throttle position switch
harness connector.

3. Turn ignition switch "ON".
4. Turn igniticn switch “OFF”
and wait at least 5 sec-

onds.
5 Repeat steps 3

w1 and 4 uniil “CLSD
THL/P SW” in
“DATA MONI-
TOR” mode with
CONSULT
changes to “ON”.
Repeat steps 3
and 4 20 times.

B

@)

[OK

v

CHECK THROTTLE POSITION SENSOR

IDLE POSITION.

/@\ 1. Stop engine.

U 2. Perform “THRTL POS SEN
ADJ” in “WORK SUPPORT”
mode,

3. Check that output voltage of
throttle position sensor is
approx. 0.3 to 0.7V. At the
same lime, measure voliage
between ECM terminal
(Closed throttle position switch)
and greund with CONSULT on
tester.

The voltage is between 11 to
14V {Battery voltage).

NG

h 4

- QR
.“ﬁl’ 1. Stop engine.
A=/ 2. Measure yoltage between ECM
terminai {Throttle position

sensor) and ground. The volt-
age is approx. 0.3 to 0.7V. At
the same time, measure voltage
between ECM terminal
(Closed throttle position switch)
and ground with CONSULT on
tester.

The voltage is between 11 to
14V (Battery voltage).

¥ OK

{Go to next page.)

EC-73

Readjust the closed throttle
position swiich idle posi-
tion. Go to [ .




TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

CHECK TARGET IDLE SPEED. NG Adjust idle speed. Refer to

Read the engine idle speed in EC-29.
“DATA MONITOR” mode with

CONSULT.

80050 rpm

(in “P” or “N” position)
OR

Check target idle speed.

80050 rpm

(in “P”’ or “N” position)

OK

v
ERASE DTC MEMORY.

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

Erase the stored memory in ECM.

h 4
INSPECTION END
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Inspection &l
Priority Chart

If some DTCs are displayed at the same time, perform inspections one by one based on the following priority  [i\4

chart.
Priority Detected items (DTC) Elil
1 ® ECM (P0605, 0301) ® Camshaft position sensor (P0340, @ Engine coolant temperature sensor '
0101) {P0115, 0103) (P0125, 0908)
® Mass air flow sensor @ Vehicle speed sensor @ Ignition signal (P1320, 0201) LG
(PO100, 0102) (POS00, 0104}
® Throtlle position sensor (PO120, ® Intake air temperature sensor ® Park/Neutral position switch
0403) (PO110, 0401) (P1706, 1003)
® EGRC-solenoid valve (P1400, ® Knock sensor (P0325, 0304)
1005) EE
@ Tank fuel temperature sensor
(P0180, 0402)
2
2 ® EGR temperature sensor (P1401, @ Front heated oxygen sensor heater ® Front heated oxygen sensor GL
0305} {P0135, 0901) (PO130 - PO134, 0303 - 0412)
#® Crankshaft position sensor (OBD) @ Rear heated oxygen sensor MT
{P0335, 0802) (P13386, 0905) (PO137 - P0O140, 0510 - 0707)
@ Torgue converter cluich solenoid
valve (P1775, 0904) (P1776, 0513) AT
® Absolute pressure sensor (PG105, ® Rear heated oxygen sensor heater
0803) (P0O141, 0902) TE
® MAP/BARO switch solenoid valve @ Vacuum cut valve bypass valve ® EVAP control system pressure
(P1105, 1302) (P1491, 0311) (P1490, 0801) sensor (P0450, 0704)
® Closed throttle position switch ® EVAP canister vent control vaive FD
(P0510, 0203} (P1448, 0309) (P0446, 0903}
(P1448, 0215)
- FA
® EVAP canister purge volume con-
trol solenoid valve (P1444, 0214)
(PO443, 1008} BA
® EVAP control system purge flow
monitoring (P1447, 0111)
3 ® EGR function (P0400, 0302) ® Misfire (P0304 - PG300, 0605 - ® Fuel injection system function BR
(P1402, 0514) 0701) (PO172, 0114), (PO171, 0115)
® EVAP control system (SMALL ® Closed loop control ® Three way catalyst function
LEAK) (P0440, 0705) (P1440, {P1148, 0307) {P0420, 0702) §T
0213)
® EGRC-BPT valve function (P0402, B8
(306)
® JACV-AAC valve
(PO505, 0205} 5T
A
EL
1B
231
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Fail-Safe Chart

The ECM enters fail-safe mode, if any of the following malfunctions is detected due to the open or short cir-

cuit. When the ECM enters the fail-safe mode, the MIL illuminates.

DTC No.

CONSULT
GST

ECM*1

Detected items

Engine operating condition in fail-safe mode

P0100

0102

Mass air flow sensor cir-
cuit

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

P0O115

0103

Engine coolant tempera-
ture sensor circuit

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

Condilicn

Engine coolant temperature decided
{CONSULT display)

Just as ignition switch is turned ON or
Start

40°C {(104°F)

More than approx. 4 minutes after igni-

tion ON or Start

80°C (176°F)

Except as shown abave

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

PO120

0403

Throttle position sensor
cireuit

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

MNormal

When accelerating

Poor acceleration

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 maifunctioning.

When the fail-safe system activates (i.e., if the ECM detects a malfunction
condition in the CPL of ECM), the MALFUNCTION INDICATCR LAMP on the
instrument panel lights to warn the driver.

However it is not possible to access ECM and DTC cannot be confirmed.
Engine control with fail-safe

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

ECM fail-safe operation

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

Fuel injection Simultaneous multipornt fuel injection system

Ignition timing Ignition timing is fixed at the preset vaive.

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 results)
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TROUBLE DIAGNOSIS — General Description

. el
Symptom Matrix Chart &
SYMPTCM
% W
= LA
T o W
T L w
o - o m ~ap
& o i El&lz|@ E
> o D < E |5 v ¢
w @ = [&] E o [ %
= 1219 Sla |2 a|B
SYSTEM = ol I Qlzlg | 3| o
— Basic engine control system [ g g 8 w LZU 9 'D—: g % % Reference page LG
i} = Rl l2|E z|lw|iQ|a| =
£ e 8lg|Z|8|8|g|g|d|S|2
ElL|zlz|8lz(2|el2l2|2]2]¢
< | oJ|lw || 2lols|<|q L|Oo|=
Flz|lzlegloia | Yl |c!|@ w
0 | = [ e P E | W |WwlnQ
alw|g|2 a8 | gl=|2|2
ElX|5 . a|x|” Wlg|d|z
glu|k|Z|ocla|lx S zlal|lald
al|Z|E i GRS I O I I R O
t|lold|E|SiE|2 2|3 |lulol|lcl|E |Ze
gl z|luwla | |21 B2la|lz|=|x]|= N
T |w|IT{w|ad|xXT | > |E8|w|C|W!a|dm
Warranty symptom code AA | AB | AC|AD!AE|AF i AG| AH | AJ | AK | AL | AM | HA
Fuel Fuel pump circuit 1 1 2 3 2 2 2 3 2 |EC-410 _ﬂ&
Fuel pressure regulater system 3 3 4 4 4 4 4 4 4 4 EC-26 @
Injector circuit 1 1 2 3 2 2 2 2 EC-404
Evaporative emission system 313 4] 4 4 | 4} 4 4 4 4 EC-20 _
Air Positive crankcase ventilation system 3 3 4 4 4 4 4 4 4 4 1 EC-25 Bl
incorrect idle speed adjustment 3 3 1 1 1 1 1 EC-71
IACV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 | EC-2:
IACV-FICD solencid valve circuit 2 2 3 3 3 3 3 3 3 3 EC-418 &)
Ignition Incorrect ignition timing adjustment 3 3 1 1 1 1 1 1 EC-71
Ignition circuit 1 1 2 2 2 2 2 2 EC-315
EGR EGRC-solenoid valve circuit 2 2 3 3 3 EC-327 TE
EGR system 2 1 2 3 3 3 2 2 3 3 5;242’ 250,
Main power supply and ground circuit 2 2 3 3 3 3 3 2 3 2 |EC-94 EX
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)
Fa,
Rl
B
[
B
S
ET
]:Ei-ﬁ\
EL
IBK
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TROUBLE DIAGNOSIS - General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
I
z o
—_ ("] T
I g W .
o |- o = b L
§| gl 1% c181z1¢
w v || T T |C__) <
E '& Q &E H [y % [N ‘5.35
SYSTEM & ol = QlEla 3z
— ECCS system b S| & >3 g 2|k 5 2 B | Reference page
w Z |2 B9 E Elo| &3
T cCw | FlE2| 72 Z(HEIS|la]3
= o O - 35 O i = ] -
claiZ|l2lEl2|Z|E|RIZ|2]58]%2
L |2 |S12|18 |5 =D il I I
Slzlz|glolalYleie  F|lw!lw|y
= il o1 oM = a
w | 9| =Z w | o @ < | > | =2
Q = B~ TR e i i IS I S T I I - -
z |lw % ol ol zx Z | T o
< | = ¥ = o @ofm
2lola|Z|s|z18|2|3 6|8(48|E
s|z|@|F|2[8l1a|2|9 =|%|%!1%
T i} T | w | d I | T =] n | O o] L m
Warranty symptom code AA [ AB | AC|AD| AE| AF |AGAH | AJ | AK | AL | AM | HA
ECCS Camshaft position sensor gircuit 2 2 3 3 3 3 3 3 EC-236
Mass air flow sensor circuit 1 1 2 2 2 2 2 2 EC-99
Front heated oxygen sensor circuit 1 2 3 2 2 2 2 EC-144, 150
Engine coolant temperature sensor circuit | 1 1 2 3 2 3 2 2 3 2 EC-i21, 139
Throttle position sensor circuit 1 2 2 2 2 2 2 2 EC-126
Incorrect throttie position sensor adjust- 3 1 i 1 1 1 1 1 EC-71
ment
Vehicle speed sensor circuit 2 3 3 3 EC-287
Knock sensor circuit 2 3 EC-227
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-302, 76
Start signal circuit 2 EC-407
Park/Neutral position switch circuit 3 3 3 3 3 EC-388
Power steering oil pressure switch circuit 2 3 3 EC-415
1 - 6: The numbers refer to the ovder of inspection. {continued on next page)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

@l
SYMPTOM
&
=
z 2 T A
: z % _
o — o 11}
O o u = = | ©
u 21z|8 G olE|% M)
= 1ol @ Wia |2 &E|a Sl
= < = =
SYSTEM % L5 | Sidla|5|g
— Engine mechanical & other ﬂq'__u g % 8 w 2 e :]_: 5 2 | © | Reference page
= = o - [ = i Q o =
= gl8|e|2z|8|lz|E|g]0]= LG
c|_oialz|Ylz|2|E P g S22
< | Jla|S121a|lF|< | L |5 | %
= <L = O =t w am o |22 ut
@ =5 | g & 5‘ o = | W |Ww | o
o2 2|&|lu a|Z 5|2 |&l2]2 (x>
2 | w |k o0l =z I I
< | = w = O A || n
2185|2218 |5|3|5(8|8]8 (8|
s |z|lw|z 2 |2]0lZ|l2lz|®2|%|=
T | W T w | 3 I | = 0 [} L L m
Warranty symptom code AA [AB | AC|AD | AE | AF |AG | AH | AJ | AK | AL [ AM | HA FE
Fuel Fuel tank 5 FE section
Fuel piping 5 5 5 5 5 5 )
Vapor lock 5 L
Valve deposit
Poor fuel (Heavy weight gasoline, Low 5 5 5 5 5 5 5
octane) —_ MT
Air Air duct
Air cleaner
Air leakage from air duct AT
{Mass air flow sensor — throttle body} [ 5 5 5 5 5 o
Throttle body, Throttle wire 5 5 5 5 FE section
Air leakage from intake manifold/ _ S
Collector/Gasket i
Cranki Batt
ranting arery — 1 1 1 1 1 1 1 1 .
Alternator circuit EL section
Starter circuit 3 El
Flywhesl/Drive plate 53 EM section
Inhibitor switch 4 AT section
Engine Cylinder head =4
5 5 a 5 5 5 5 =] ok
Cylinder head gasket 4 3
Cylinder block
IIz!slton . 4 EX
iston rin
- d <] 6 6 6 6 2] -] 3]
Connecling rod \
. EM section
Bearing 3
4
Crankshaft =
Valve Timing chain
mechanism | Camshaft
5 5 5 5 5 5 5 5 @
Intake valve 3 ST
Exhaust valve
Exhaust Exhaust manifold/Tube/Muffler/Gasket
XS mantod e Teraeoe s 55 |5]5|5|5]|s 5 FE section .
Three way catalyst B
Lubrication | Oil par/Oil strainer/Qil pump/Qil filter/Qil MA, EM, LC
gallery 5| 5| 5|55 5 | 5 5 section
Qil level {Low)/Filthy cil B
Cocling Radiator/Hose/Radiator filler cap
Th tat 5
Wai;r:zz:'np LC section
5|55 |5]5 5|5 4 5 A
Water gallery A
Cooling fan 5
Coolant level (low)/Contaminated coolant MA section EL
1 - 6; The numbers refer to the order of inspection.
3%
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

® Specification data are reference values.
® Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specilication dala

in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calculated by the

ECM according to the signals input from the camshaft position sensor and other ignition timing related sensors.

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

MONITOR ITEM

CONDITION

SPECIFICATION

CMPS-RPM {REF)

Tachometer; Connect

Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

MAS AIR/FL SE

Engine: After warming up

Air conditioner swilch; “OFF”
Shift lever; “N”

No-load

Idfle

0.9-18Y

2,500 rpm

1.9 -23V

COOLAN TEMP/S

Engine: After warming up

More than 70°C (158°F)

FR O2 SENSCR

FR 02 MNTR

Engine: After warming up

Maintaining engine speed at 2,000 rpm

0 - 0.3V « Approx. 0.6 - 1.0V

LEAN < RICH
Changes maore than 5 times
during 10 seconds.

RA 02 SENSOR

RR 02 MNTR

Engine: After warming up

Revving engine from idle to 3,000 rpm
quickly

0 - 0.3V < Approx. 0.6 - 1.0V

LEAN « RICH

VHCL SPEED SE

Turn drive wheels and compare speedometer indication with the CONSULT

Almost the same speed as
the CONSULT value

value
BATTERY VOLT ® |gnition switch: ON (Engine stopped) 11 - 14V
® |gnition switch: ON Throttle valve: fully closed 0.3-07Vv
THRTL POS SEN {Engine stopped)
® Engine: After warming up Theaottle valve: fully opened Approx. 4.0V
EGR TEMP SEN ® Engine: After warming up Less than 4.5V
START SIGNAL ® |gnition switch; ON — START — ON OFF — ON — OFF
® Engine: After warming up Throttle valve: Idle position ON
CLSD THL/P SW ® |gnition switch: ON
{Engine stopped) Throttle valve: Slightly open QFF
. E Air conditionar switch: “"OFF” OFF
ngine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: “ON" ON
{Compressor operates.)
Shift lever: “P” or “N” ON
P/N POSI SW @ |gnition switch: ON
Except above QOFF
] ) ] Steering wheel in neutral position OFF
PW/ST SIGNAL . Esgl_'::: After warming up, idle the (forward direction)
The steering wheel is fully turned ON
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CONSULT Reference Value in Data Monitor

4 e
Mode (Cont’d) @l
MONITOR ITEM CONDITION SPECIFICATION o
IGNITION SW ® Ignition switch: ON — OFF — ON ON —> OFF — ON WA
® Engine; After warming up ldle 2 E . 3.4 mses
® Ajr conditioner switch: “OFF” ’ ’ o
INJ PULSE . an i 2l
® Shift lever: “N R 04 30 =l
® Ne-load 2,000 rpm 4 - 3.2 msec
® Engine: After warming up _
B/FUEL SCHDL ® Air conditioner switch: “OFF” Idie 08 -1.2msec L&
® Shift lever: "N”
® No-load 2,000 rpm 0.8 - 1.2 msec
® Engine: After warming up s
Il A . 20° BTDC
@ Air conditioner switch: “OFF” © pprox
IGN TIMING . g
® Shift lever; “N o
® No-load 2,000 rpm More than 25° BTDC
L E.ngine: .fﬁ_fter warrTling ‘I:Jp § ldle Approx. 30% FE
IAGV-AACAY ® Air conditioner switch: “OFF
® Shift lever: “N” 2 000
® No-load /000 rpm _ GL
e
® Engine: After warming up ldile 0%
PURG VOL C/v ® Ajr conditioner switch “OFF” 2,000 rpm (More than 200 seconds after
® No-load starting engine) o T
i |
A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,060 rpm | 50 - 159%
EVAP SYS PRES ® |gnition switch: ON Approx. 3.4V
AIR COND RLY ® Ajr conditioner switch: OFF — ON OFF — ON &l
® |gnition switch is turned to ON (Operaies for 5 seconds) ON
FUEL PUMP RLY ® Engine running and cranking
Except as shown above QFF TF
® Engine: After warming up ldie ON
® Ajr conditioner switch: “OFF”
EGRC S0OLWV ® Shift lever: “N” Engine speed: Revving engine from idle OFF B
® No-load to 3,000 rpm quickly d
Idle ON
TCC s0Lv ® Engine: After warming up §
2,000 rpm OFF =3
VENT CONT/V ® |gnition switch; ON OFF
® Engine speed: Below 3,000 mom (All models)
For 6 seconds after engine speed exceeds 3,000 rpm (4WD ON B
models only)
FR 02 HEATER
® Engine speed: Above 3,000 rpm (2WD models)
More than 6 seconds after engine speed exceeds 3,000 rpm OFF BE
(4WD models) =l
® Engine running ON
RR 2 HEATER
@ |gnition switch: ON QFF a7
VGV BYPASS/N ® |gnition switch: ON OFF )
o A Eonationer swton "0 F- e 55 - 340%
: &
CALLD VALUE ® Shift lever: “N” o RS
® No-load 2,500 rpm 13.9 - 24.9%
® Engine: After warming up, engine Throttle vaive: fully closed 0.0% -
ABSOL TH-P/S stopped BT
® |gnition switch: ON Throttle vaive: fully opened Approx. 80%
: i_ﬂgine:di\_ﬂer warr:ir;lg.; HSFF“ dle 09 -58 gms M
MASS AIRFLOW ir con ||one|:‘swu: : i
® Shift lever: *N
® No-load 2,500 pm 7.5 -13.2 gm/s
® Engine: For 5 seconds after starting engine BARO L
MAP/BARO SW/V ® ignition switch: More than 5 seconds after turning ignition switch “ON” MaP o
® Engine: More than 5 seconds after starting engine
@ ignition switch: ON (B
ABSOL PRES/SE ® Engine: For 5 seconds after starting engine Approx. 4.4V o
® Engine: More than 5 seconds after starting engine (After warming up) Approx. 1.2V
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Major Sensor Reference Graph in Data Monitor
Mode

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

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

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

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

CLSD THL/P SW -00"03  ABSOL TH+P/S -00"09 THRTL POS SEN -00"09
10:22 +02'69  10:22 % +02"69 10:22 x0.1V +02"69
O!:F ON 0 25 50 75 100 0 13 26 38 51
Fal {® s S "1
Release T,
....... ; i
Full i i
Depress i i
i |
| é
t ! SEFO58P

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 value may vary.

83
8%
®F o
v -,

3 * “CMPS+RPM(REF)” should increase gradually
E‘g &+ "'*-..,‘w‘ while depressing the accelerator pedal and
% % "*-.,,_ should decrease gradually after releasing
= "“'v..,* the pedal without any intermittent drop orrise.
o O e,
e
68°
855
o
(==}

+ 0 -

o

Zo

g . « “MAS AIR/FL SE” should increase when
o . N depressing the accelerator pedal and should
E ol T decrease at the moment *“THRTL POS SEN"is
£ = closed {accelerator pedal is released).
L
@q
=3° ry

SEFQ59P
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-00"08

THRTL PGS SEN

09:25

=00"06

RR 02 SENSOR

-00"06

FR 02 SENSOR

09:25

—00'06

INJ PULSE

09:25

+04'67

x0.1V

+04"67

x0.01V

09:25

+04"67

x0.01V

+04"67

MSEC

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

2]
24
o * “THRTL POS SEN" should increase while
depressing the accelerator pedal and should
decrease while releasing it.
« —
° X
=0 -
o
p g
« “RR 02 SENSCR" may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.
o P ey, T
A
[ie]
1 —
o
%
g
+ “FA 02 SENSOR" may increase immediately after
""""" vt depressing the accelerator pedal and may
. decrease after releasing the pedal.
&~ _' z
o b . A
A
oo
o
‘ll.'_J =
o %, _.:"-,‘
+ “INJ PULSE" shoutd increase when depressing
the acceleraior pedal and should decrease
o when the pedal is released.
e
o
A

SEF417R
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TROUBLE DIAGNOSIS — General Description

Driver side

N
\

ECM harness connector

SEF324V

ECM harness protector

1

AECH913

/ | ==

ZThin wire

Tester prope

SEF3671

ECM Terminals and Reference Value

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

® Remove instrument lower cover.

2. Remove ECM harness protector.

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

ECM HARNESS CONNECTOR TERMINAL LAYOUT

101(102{1031104] |105]106]107
100(110] 111112} [113}114(115
117(118|119{120] [121]122]123

[54]55]56]57]58] 73| 74| 75| 78]
Isofe0]61]62[63] [77]78]79]

[42]25]4g]47] [64[65[65
|48|49|50|51]52[53|63§59]7o]71|

SEF533P




TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

&
ECM INSPECTION TABLE &l
Specification data are reference values and are measured between each terminal and @ (ECM ground).
TER- B2
WIRE DATA
MINAL | ' ITEM CONDITION (DC Voltage}
NO.
B
0-05V
(v}
[Engine is running.| (Warm-up condition) :
Idle speed
1 PU/W Ignition signal
|Engine is running.
|— Engine speed is 2,000 pm. k
T L BT
— TSEF18TT
AT
’Engine is running.l (Warm-up condition) T
L fdle speed
2 B Ignition check SEF1EST
FA
[Engine & running | Pt m
Engine speed is 2,000 rpm., R S
- - . . s Hd
SEF189T
0-1v ST
(v}
— - s 10
‘Englne is runnlng] (Warm-up condition) 5 BS
ldle speed 0
Ll Bl
T20ms T BT
1907
3 |PL | Tachometer SEFT%
05-2v .
2
V)
Engine is running.
. , EL
Engine speed is 2,000 rpm.
O )4
SEF191T
241
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM
NO COLCR CONDITION (DC Vdltage)
|[Engine is running. |
Igniti itch “OFF”
Lgm ion swi | 0- 1V
For a few seconds after turning ignition switch
4 LG/R ECCS relay (Self-shutoff} “OFF”
|1gnition switch “OFF”'
BATTERY VOLTAGE
A few seconds passed afler turning ignition (11 - 14V)
switch “"OFF”
BATTERY VOLTAGE
(11 - 14V)
V) — —
|Engine is running. agf o ]
I_ \dle speed 10 ]
EVAP canister purge vol-
5 R/Y ume control solenoid
valve
|Engine is running.‘
|— Engine speed is 2,000 rpm. {More than 200
seconds after starting engine) .
IR
50 ms:
SEF110V
|Engine is running. |
10 B/R ECM ground Engine ground
Idle speed
|Ignition switch “ON”|
For 5 seconds after turning ignition switch 0-1v
“ON"
11 W/R Fuel pump relay [Engine is running.|
ilgnition switch “ON”i
BATTERY VOLTAGE
Mere than 5 seconds after turning ignition (11 - 14V)
switch “ON”
|Engine is running.]
I_ Approximately OV
Both A/C switch and blower switch are “ON*
12 P Air conditioner relay — -
IEnglne is runnlng.| BATTERY VOLTAGE
A/C switch is “OFF”. (11 - 14V)
Ignition switch "ON” 0-1v
18 R/W Malfunction indicater lamp tEngine is running_l BATTERY VOLTAGE
|— ldle speed (11-14V)
|Engine is running.|
19 B/R ECM ground Engine ground

|— Idle speed

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

ECM Terminals and Reference Value (Cont’d)

TER o
| wiRE DATA
M[LNOAL COLOR ITEM CONDITION (DC Voltage) .
: MIA,
“gnition switch “ON” Approximately OV
20 L/CR Start signal BATTERY VOLTAGE )
T o W [l
[Ignition swilch “START”| (11 - 14V)
[Engine is running.‘ L
. 3 L Both air conditioner swilch and blower switch | APProximately 0V
21 GR ?Ll,rr :Zr;ﬁlt;ner dual-pres- are “ON” (Compressor operates)
Engine is running. BATTERY VOLTAGE
Air conditioner switch is “OFF". (11 - 14v)
=
[ignition switch "ON"| FE
Neutral position swiich Approximately OV
- B (M/T mode's) Gear position is “N" or “P”.
lnh)ibitor switch (AT mod- | figrifion swich "ON” GL
els Approximately 5V
Except the above gear position
BT
[Ignition switch "ON”} (Warm-up condition) i
0.3-0.7V
Accelerator pedal fully released
23 L Throttle position sensor AT
Ignition switch “ON” ™
I J Approximately 4V
Accelerator pedal fully depressed
=
|Ignili0n switch “OFF”| ov m
24 WiG Ignition switch TR T BATTERY VOLTAGE
['9 (11 - 14V) PD
|Engine is running.|
25 B/Y ECM ground L ” q Engine ground _
e spee A
|Ignition switch "ON”| {Warm-up condition) BATTERY VOLTAGE
- =)
o8 BRAW Throtile position switch Accelerator pedal fully released {11 - 14V) A&
{Closed position) IIgnition swilch "ON"|
Approximately OV -
Accelerator pedal depressed B
1-4v
ST
‘Engine is running.|
29 G/B Vehicle speed sensor Lift up the vehicle. Ba
In 2nd gear position (S
40 km/h (25 MPH)
seFiiv BT
Engine ground
Engine is running. i inal wit
35 BIY ECM ground | 1 {Probe this terminal with A
L Idle speed © tester probe when
measuring.)
[Engine is running.} EL
L Approximately OV
39 GYR Power steering oil pres- Steering wheel is fully turned.
sure switch [Engine is running.] 19X
Approximately 5V
Steering wheel is not turned.
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL NDITI
COLOR ITEM CONDITION {DC Voltage}
NO.
42 BR Sensors’ power supply [Ignition switch “ON”| Approximately 5V
|Engine is running.|
43 B/W Sensors’ ground - | Approximately OV
ldle speed
0.2 -05V
Mr— —
[Engine is running.] (Warm-up condition) L B
Idle speed O
Camshaft position sensor
(Reference signal)
|Engine is running.
48 PU |_
Engine speed is 2,000 rpm.
" SEF200T
ngnition switch “ON”|
_ qulne I? not running. Approximately 4.4V
|Eng|ne is runnlng.’
45 B/R Absolut
bsolute pressure sensor For 5 seconds after starting engine
Engine is running.l (Warm-up condition)
I_ Approximately 1.2V
More than 5 seconds after starting engine
244
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER G
| WIRE DATA
MINAL ITEM NDITION
NO. | COLOR co (DC Voltage) ]
' A
Approximately OV
V) oL R
|Engine is runniﬂg.‘ {Warm-up condition) 1;] e o
Idle speed 0 AT NG LG
Crankshaft position sensor T TSEFTi2V
a7 L
(OBD) Approximately OV
(v} e
PPN S R =
|Engine is running. I
Engine speed is 2,000 rpm. 0 - el
e
B2 e
SEF113VY
) BT
Approximately 2.6V
(V) — .
_ i . 100 A
|Eng|ne is runnlng.| (Warm-up condition) P R
Idle speed ¢ Mjﬁ* ; r
SR SRIERE T TE
Camshalft position sensor TSEF195T
49 LG o . B0
(Position signai) Approximately 2.5 - 2.6V -
V) — — )
[Engine fs running. I IR
Engine speed is 2,000 rpm. @ Ml—ﬂ-[wm
.......... BRERE 2
0.2ms’ :
SEF196T
0 - Approximately 1.0V BR
Vi
[Engine is running. R St
5 B Front heated oxygen sen- L 1. L ] ©
0 sor After warming up to normal operating tempera- | o [V TS
ture and engine speed is 2,000 rpm. e
N " SEF201T
JEngine is running.| {Warm-up condition) BT
L 1.0-1.7V
Idle speed
54 R Mass air flow sensor
|Engine is running.| {Warm-up condition) HA
L 1.8-24V
Engine speed is 2,500 rpm.
Mass air flow sensor |Engine is running.| (Warm-up condition) =L,
b5 G L Approximately OV
ground ldle speed
B8
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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.|
56 | OR Rear heated oxygen sen- L Ater warming up to normal operating tempera- | g . Approximately 1.0V
sor ture and revving engine frem idle to 3,000 rpm
quickly
Approximately 0 - 4.8V
59 LG/R Engine coolant tempera- Erdine s runnin Quiput voltage varies with
ture sensor | 9 g.| engine coclant tempera-
ture.
Approximately O - 4.8V
60 Y/B 'Srz;:c:;.uel temperature [Engine is running.| Qutput voltage varies with
fuel temperature.
Intake air temperature Approximately 0 - 4.8V
61 PU/R sensor P 'Engine is running.| Qutput voltage varies with
intake air temperature.
62 Y EVAP control system |Igniti0n switch "ON"J Approximately 3.4V
pressure sensor
[Engine is running.| (Warm-up condition)
Less than 4.5V
Idle speed
63 G/OR EGR temperature sensor
|Engine is running.| (Warm-up condition)
0-15V
EGR system is operating.
]Engine is running.|
64 w Knock sensor Approximately 2.4V
) ldle speed
67 [BP BATTERY VOLTAGE
Power supply for ECM [Ignition switch "ON”] v
72 | BP (i1-14v)
; Engine is running.
9 LG/R Data link connector for [ | 02 - 14V
GsT Idle speed (GST is disconnected.)
Engine is running. 0-4v
S YR Data link connector for | '
CONSULT Idle speed (CONSULT is connected and
76 | GYL turned on.) 3-10v
— - T BATTERY VOLTAGE
80 SB Power supply {Back-up) [lgnltlon switch "OFF | (1 - 14V)
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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. A
10.5 - 11.5V
v EYl
[Engine is running.] {(Warm-up condition) 12
|dle speed 0 LG
101 OR/L IACV-AAC valve
[Engine is running.| (Warm-up condition)
Engine speed is 2,000 rpm.
==
RATT
BATTERY VOLTAGE
(11 - 14V)
102 Ww/B Injector No. 1
Wy AT
|Engine is running. | (Warm-up condition) 1 P
20;..)..0.2
ldie speed ol TE
104 W/R Injector No. 3
“serzoar [P0
BATTERY VOLTAGE
(11 - 14V)
109 | WiL Injector No. 2 A,
|Engine is running. | {(Warm-up condition)
=
Engine speed is 2,000 rpm. R4
11t | WPU | Injector No. 4
N B[‘%
SEF205T
'Engine is running. | (Warm-up condition)
0-1v ST
|dle speed
103 G/w EGRC-solenoid valve
|Engine is running.| (Warm-up condition) BATTERY VOLTAGE as
Revving engine from idle to 3,000 rpm quickly (11 - 14V)
EVAP canister vent con- - T BATTERY VOLTAGE
108 | R/G ol valve [Ignition switch “ON”| (11 - 14V) 5T
|Engine is running.|
: A imately 1V 2
Torque converter ciutch L Idle speed pproximaiely A&
115 LY solenoid valve {A/T mod- —— . —
els only) [Engine is running.| {(Warm-up condition) BATTERY VOLTAGE
L Engine speed is 2,000 rpm. (11 - 14V) EL
D
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDPITION (DG Voltage)
NO.
’Engine is running.l
116 B/R ECM ground L Engine ground
Idle speed
Engine IS running. BATTERY VOLTAGE
17 B/P Current return [ L | 1 - 14V
Idle speed (1 - )
ﬂgniﬁon switch “ON”
For 5 seconds after turning ignition switch
“ON” 0-1v
@gine is running.|
MAP/BARO switch sole- For 5 seconds after starting engine
118 LG/B .
noid valve [Tgnition switch "ON' |
Mqre ti:l‘an i seconds after turning ignition BATTERY VOLTAGE
switch “ON
— - (11 - 14V)
[Engine is running.|
More than 5 seconds after starting engine
[Engine is running.|
Engine speed is below 3,000 rpm. (All models) | Approximately 0.4V
For 6 seconds after engine speed exceeds
3,000 rpm (AWD models only)
Front heated oxygen sen- — -
19 | BRY sor heater [Engine is running.
Engine Speed is above 3,000 rpm. (QWD mod- BATTERY VOLTAGE
els} {11 - 14v)
More than & seconds after engine speed
exceeds 3,000 rpm (4WD models)
120 P/B Vacuum cut valve bypass }Ignition switch “ON”| BATTERY VOLTAGE
valve (11 - 14V)
|Engine is running.| Approximaiely 0.4V
Rear heated oxygen sen- — - o
122 R/B sor heater |Ign|t|on switch ONJ BATTERY VOLTAGE
Engine is not running. (11 - 14V)
]Engine is running.|
124 B/R ECM ground Engine ground
Idle 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 function
returns to normal without intervention). It is important to realize that the symptoms described in the custom-
er's complaint often do not recur on DTC (1st trip) visits. Realize also that the most frequent cause of I/]
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 indi-
cate the specific problem area.

Common !/l Report Situations

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

IH The symptom described by the custorner does not recur.

v (1st trip) DTC data does not appear during the DTC CONFIRMATION PROCEDURE. A
A The TROUBLE DIAGNOSIS for PXXXX does not indicate the problem area, '
Diagnostic Procedure GL
Erase (1st trip} DTCs. Refer to “HOW TO ERASE EMISSION-RELATED iNFORMATION” {EC-45).
BT
¥
Check ground terminals. Refer to “Circuit Inspection”, “GROUND INSPECTION” (Gl section). BT
Y TE
Perform “Incident Simulation Tests” {Gl| section).
2B
Y
Check connector terminals. Refer to “How to Check Enlarged Contact Spring of Terminal” (Gl section).
ST
RS
BT
FA
EL
o
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

IGNITION SWITCH } EC-MAIN-01
ON or START BATTERY
! ! FUSE
: 10A 104 | BLOCK |Refer to “EL-POWER".
e
h N : Detectable line for DTC
{EI Ilﬂll@ — : Non-detectable line for DTC
WG SB
L¢]
——
@
WIG I
(E43)
[
" SB  SB
ELE ECCS
e Snleec
°
LIl
LG/R  B/P
-y E?; MAFS
@@ @ =P Co\ps
I | | EC-PGC/V
WG SB LG/R  BP B B/P
|E§| [ 80|I |] 4 || ||117|| |Iﬁ|! [72
IGSW BATT SSOFF CRTN VB vB |EEM
(ECCS
CONTROL
MODULE)

F29

o)
=
¥
o]
pE
¥
©
=
S
m
o
z
¥
m

GND-G  GND-C
= =]
L—e

@
3
@
D
o)
T

=3
o

—
N
L p—

jus]

B/R

g
s

Refer to last page (Foldout page).

(TDREE)

|

w (ER7R[ReerorfHRfRR] vy 24 Hs s 1718 | w z L

1
|
4N
INEN[INIC=Y 1APRBAC 4 Rl (B ag Il 1 BHAE¢ HERAEIDRED) B 1[(@0
10N |
1

101)102]103]104) [105]106}107)108
109|110)111}112] |113]114[115]118
17)118]118}120] |121]122|123]124

m o

24| 2 44[45]46]47] [64]s5]68
o | 0 3 e W

NE B ERE RED
424 GY

|5alenletlszlss] |77l7ai7e| E

%)

AEC518A
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d) @
ECM TERMINALS AND REFERENCE VALUE
T . 78
Specification data are reference values and are measured between each terminal and @2 (ECM ground). Wi
TER-
WIRE DATA S
MINAL COLOR ITEM CONDITION (DC Voltage) ERl
NO.
Engine is running.
Eng 9 LG
'Ignition switch “OFF”r 0-1v
For a few seconds after turning ignition switch
4 LG/R ECCS relay (Self-shutcff) “OFF”
Jlgnition switch “OFF”| -
L BATTERY VOLTAGE FE
A few seconds passed after furning ignition (11 - 12v)
switch “OFF”
GL
[Engine is running. | GL
10 B/R ECM ground L Engine ground
Idle speed
— : [y
|Eng|ne is runnmg.‘
19 B/R ECM ground Engine ground
Idle speed
AT
‘Ignition switch “OFF”( ov
24 W/G Ignition switch _ i BATTERY VOLTAGE
|lgn|tlon switch “ON ‘ (1 - 14V) i
[Engine is running.|
25 B/fY ECM ground Engine ground -
idle speed PD
[ | Engine ground
Engine is running. i ; ; o
a9 By ECM ground _L {Probe this tt;rmln:l with EE
Idle speed ) testgr probe when
measuring.}
67 | BP R
FPower supply for ECM lgnition switch “ON”| BATTERY VOLTAGE
72 B/P (11 - 14v)
BR
ac SB Power supply (Back-up) |Ignition switch “OFF"—| BATTERY VOLTAGE
(11 - 14V)
|Engine is running.| &7
16 | BR ECM ground : Engine ground >
Idle speed
Engine is running. E Bl
117 | B/P Current retum [ | B?TTER,Y VOLTAG 5
Idle speed (- )
[Engine’is running.| ET
124 B/R ECM ground ]’_ Engine ground
ldle speed
HA
El.
N3
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

L)
HS.

|__Ecm loconnecTon]

24

L

R

SEF600P|
m DISCONNECT (‘
A€ &
™ Ecm o] connecTor]|
100192253201 160124
S.I-EFHQV

Passenger side —"

SEF323V

. DISCONNECJ

3]
12D1]
IS

|!
o o |

SEF120v

. DISCONNECT . DISCONNECT

Ol CONNECTOF\]

& ,@J

SEFS05P

Main Power Supply and Ground Circuit

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

Start engine. Yes | Goto [@ “CHECK
Is engine running? "! POWER SUPPLY-HII" on
NG next page.
4
CHECK POWER SUPPLY-I. NG | Check the following.
1. Turn ignition switch “ON". | ® Harness connectors
2. Check voltage between ECM terminal ,
and ground with CONSULT or ® Harness connectors
tester. , @
Voltage: Battery voltage ® 10A fuse
® Harness for open or
oK short between ECM and
ignition switch
If NG, repair harness or
connectors.
Bl 3
CHECK GROUND CIRCUIT-I. NG | Rapair apen circuit, short
1. Turn ignition switch “OFF”. "] to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check harmess continuity between ECM
terminals (19, (9, @), 62, (1D,
and engine ground.
Continuity should exist.
If OK, ¢heck harness tor short to
ground and short io power.
OK
‘r
CHECK POWER SUPPLY-II, NG | Gheck the following.
1. Disconnect ECCS relay. ® 10A fuse
2. Turn ignition switch “OFF”. ® Harness conneclers
3. Check voltage between terminals (2), @59, 2D
@ and ground with CONSULT or ® Harness for open or
tester. short between ECCS
Voltage: Battery voltage relay and battery
If NG, repair harmess or
OK connectors.
m ¥
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Check harness continuity between ECM
terminal and terminal
Continuity should exist,
If OK, check harness for short to
ground and short to power.

v],OK

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-93.

'

INSPECTION END

EC-96

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




TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

=) GONNECT (cont’d) &l
AE
[ ecwm Hconuesma” CHECK POWER SUPPLY-Hil. NG | Check the following. A
80 Check voltage between ECM terminals ® Harness connectors
and ground with CONSULT or tester. 2D,
Voltage: Battery voitage ® 10A fuse [E}]
® Harness for open or

C.i@ IS l oK short between ECM and
batiery LE

If NG, repair harness or

MECE98E connectors.
W CONNECT v
HS. CHECK POWER SUPPLY-IV. OK | Goto [ “CHECK
— 1. Turn ignition switch “ON* and then | GROUND CIRCUIT-II” on FE
IL_Fom [o[connecTon] “OFF". next page.
L2, 2. Check voltage between ECM terminals
®), @, 1D and ground with GON- GL
i SULT or tester.
Voltage: Case-1: Battery voitage does .
“ . & o After turning ignition switch “OFF”, not exist. T
= battery voltage will exist for a few Case-2: Bat[ery V0|tage exists
SEF121V seconds, then drop to approximately for more than a few
DISGONNECT DiSCONNECT ov. ) seconds. JE&T
TGS =
TF
| Ecwm |0| CONNECTOR” iz 1] Case-2 | Goto “CHECK ECCS
67e72:117 5] Case-1 ™ RELAY” on next page.
H FD
@ v
CHECK HARNESS CONTINUITY NG | 1 NG, repair open circuit or | B4,
BETWEEN ECCS RELAY AND ECM. short to ground or short to
SEF122v| | 1. Disconnect ECM harness connector. power in harness or con-
2. Disconnect ECCS relay. nectors. B
Passenger side — 3. Check harness continuity between ECM

—_— -
ff,/i te.rmlnals €, 2, @D and relay ter-
ECCS relay minal (3). BR

Continuity shouid exist.
If OK, check harness for short o

ground and short to power. ST
OK
CHECK VOLTAGE BETWEEN ECCS NG‘ Check the following.
SEF323V| | RELAY AND GROUND. | ® Harness connectors
Check voltage between relay terminals E2D, B
%ﬁ DISCONNEGT @, @ and ground with CONSULT or ® 10A fuse
TS. @ tester. ® Harness for open or
— Voltage: Battery voltage short between EGCS 2,
. El OK relay and battery
1] If NG, repair harmness or
connectors. EL
® o (Go to next page.} 103
SEF120V
253
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

L]

@ DISCONNECT X DISCONNECT
1)
A E A€
":

o[ CONNECTOR]| )
S

ECM

Q]

|

Main Power Supply and Ground Circuit

(Cont’d)

CHECK OUTPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
terminal (4) and relay terminal (1).
Continuity should exist.

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

NG

SEF605P
——
O O
| 3
EINE]
5
-
SEF123V

OK

¥

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

in harness or connectors.

ECM O] CONNECTOR]|

10=19=25-32-116-124
LS g —

[@]

I]

SEF119v

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

NG

OK

h

Y

Replace ECCS relay.

CHECK GROUND CIRCUIT-II.

Check hamess continuity beiween ECM
terminals (19, (9, €, @, @18,
and engine ground.

Continuity should exist.

If QK, check harness for short to power.

NG

254

oK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

h 4

INSPECTION END

EC-98

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

in harness or connectors.




TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

The mass air flow sensor is placed in the stream of intake air. It M2
measures the intake flow rate by measuring a part of the entire
intake flow. it consists of a hot wire that is supplied with electric
current from the ECM. The temperature of the hot wire is controlled  Ell
by the ECM a certain amount. The heat generated by the hot wire

is reduced as the intake air flows around it. The more air, the

greater the heat loss. LG
Therefore, the ECM must supply more electric current to maintain
SEFBI3  the temperature of the hot wire as air flow increases. The ECM
detects the air flow by means of this current change. EC
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. FE
MONITOR ITEM CONDITION SPECIFICATION
. ; I
“
i I Wi :
MAS AIR/FL SE ® Shift lever: “N”
® No-load 2,500 rpm 1.8-23V BﬂT
o A soncitioner swich OFF |/ 95 - 34.0%
CAULD VALUE g Shift lever: “N” . AT
® No-load 2,500 rpm 13.9 - 24.9%
: if‘gi”iﬁfé‘ar Wa”_rt‘";‘g “;'OPFF” Idle 0.9 - 5.8 gm’s TF
Ir conaiicher swiicn:
MASS AIRFLOW | o' e o
& No-load 2,500 rpm 7.5-13.2 gm/s =
ECM TERMINALS AND REFERENCE VALUE Es
L ) A
Specification data are reference values and are measured between each terminal and @2 (ECM ground).
TER-
WIRE DATA BA
MPIJI\(.I)AL COLOR ITEM CONDITION (DC Vottage)
Engine is running.| {Warm-up condition) 5
| I_ ] 09-18v B
ldie speed
54 R Mass air flow sensor
[Engine is running.] (Warm-up condition) &T
1.9-23V
Engine speed is 2,500 rpm.
; Engine is running.| (Warm-up condition)
55 G Mass air flow sensor | ] Approimately OV BS
ground ldle speed
HA
EL
I[B):4
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

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

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

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

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

heavy load driving condition.

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

Engine operating condition in fail-safe

Detected items
mode

Engine speed will not rise more than

M ir fl or circuit
ass air flow sensor ciredt 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 “Proce-
dure 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 maifunction A
% MONITOR 4 NOFAL [] fl 1) Tum ignition switch “ON”.
CMPSsRPM(REF) Orpm \E./ 2) Seiact “DATA MONITOR” mode with CONSULT.
3) Wait at least 6 seconds.
— OR
@ 1) Turn ignition switch “ON”, and wait at least 6 seconds.
2) Select “MODE 7" with GST.
OR
@O@ 1) Turn ignition switch “ON”, and wait at least 6 seconds.
I RECORD - 2) Turn ignition switch “OFF”, wait at least 5 seconds and
SEF232U then turn “ON".

3) Periorm “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM.
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CMPSsRPM(REF)

# MONITOR v NOFAIL [ 1

800rpm

[ RECORD

il

SEF712T

CMPSsRPM(REF)
COOLAN TEMP/S

v MONITOR  + NOFAIL I_—_l

8C0rpm
85°C

| RECORD

SEF715T

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

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

M
3) Start engine and wait 5 seconds at most. MIA

OR
=) 1) Tumn ignition switch “ON". y
@ 2) Start engine and wait 5 seconds at most. EM
3) Select “MODE 77 with GST.
on e
@@ 1) Turn ignition switch “ON".

2) Start engine and wait 5 seconds at most.
3} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

NOTE: o
If 1st trip DTC is confirmed after more than 5 seconds, there
may be malfunction C. @l
T
Procedure for malfunction C AT
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT. TE

NOTE:

If engine will not start or stops soon after starting at
next step, wait at least 10 seconds with engine stopped. 2
(ignition switch “ON’’)

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

perature. B,
4) Run engine for at least 10 seconds at idle speed.
OR
@59 NOTE: =9
if engine will not start or stops soon after starting at
next step, wait at least 10 seconds with engine stopped.
{Ignition switch “ON"’} BE
1) Start engine and warm it up to normal operating tem- ="
perature.
2) Run engine for at least 10 seconds at idie speed. &7
3) Select “MCDE 7” with GST. ®
OR
oy NOTE: BS

If engine will not start or stops soon after starting at

next step, wait at least 10 seconds with engine stopped.

{lgnition switch “ON")

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

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

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

4) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. L,

IBX
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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

oK NG
PROCEDURE”, EC-104.
AR O 0 MAARTL SF 1002 3) Select “DATA MONITOR” mode with CONSULT.
0 13 26 38 51 0 13 26 38 51 4) Start engine.
¢ 5) Check the voltage of MAS AIR/FL SE with “DATA
MONITOR".

",

6) Increases engine speed to about 4,000 rpm.
7) Monitor the linear voltage rise in response to engine
speed increases.
Y ; if NG, go to “DIAGNOSTIC PROCEDURE”, EC-104.
i If OK, go to following step.
8) Maintain the following conditions for at least 10 con-
§ secltive 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

SEFS98N this test.

% MONITOR ¥ NOFAIL [

CMPS-RPM(REF) 3000rpm

VHCL SPEED SE 70km/h

THRTL POS SEN 3.2v
| RECORD

SEF231U
CALC LOAD 20% OR
COOLANT TEMP 95°C OVERALL FUNCTION CHECK
2% . ) .

ESSQT:]F;? ! 0% Use this procedure to check the overall function of the mass air flow
SHORT FT #2 4% sensor circuit. During this check, a 1st trip DTC might not be con-
1LONG FT #2 0% firmed

ENGINE SPD 2637RPM irmeda.

VEHICLE SPD OMPH .

IGN ADVANGE 41.0° Procedure for malfunction D

A 17 - . . .

@ 1) Tumigniion switch “ON".

THROTTLE POS 3% = 2) Start engine and warm it up to normal operating tem-

perature.

3) Select “MODE 17 with GST.

SEFesP 4) Check the mass air fiow with “MODE 1”.

5) Check for linear mass air flow rise in response to

R Y increases to about 4,000 rpm in engine speed.
[_ecM |§| CONNECTORH Ej] OR

m@ 1) Tum ignition switch “ON".
= 2) Start engine and warm it up to normal operating tem-

perature.
3) Check the voltage between ECM terminal and
ground.
D O 4) Check for linear voltage rise in response to increases to
] A = bout 4,000 rpm in engine speed.
K@ j

SEF535P
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Mass Air Flow Sensor (MAFS) (Cont’d)

EC-MAFS-01

BATTERY
! FUSE
104 |BLOCK |Refer to “EL-POWER".  : Detectable line for DTC
{J/B) — : Non-detectable line for DTC
,
)
SB
| |M59 = E?: MAIN
| )
@ ® B/P W £ OMPS
SIB EC-PGCIV
._l
58  sB
Sn}ECCS |—'—|2
RELAY [Z] MASS AIR
FLOW
Q SENSOR
I 2]
LG/R  BP 4 Llil—l_l L!—I.“._|
G A
S W X
1 - ¥
| 1
] 1
] I
I t
[ 1
il B ]
' : JOINT
' ' CONNECTOR-2
| i
1 1
~ - o . ]
@ neese— -~
| | B/Y
LGM  BIP B/P BP G R
Gl ] e ANl E I I
SSOFF CRTN VB VB | QA- QA+ Egmggfs BY BR B8R
MODULE) ® J_
.
G
] | M27 iiz]af4]sK¥e7]8 s ]10l@usd) T GO C——AGD)
EN[ENNENON on| - w 111213 |74 [t5 [16]17]18] w BH 2 = iy pfi ] ey
I 1
101]102f10afta4f J105[106]167]108]
109} 11o]111[112| {11af114]115[116
1174 118l119f120] {121[1e2]t2a[124
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N )
g \
Engine ground

Al
) Engine ground
Ny L)z

~ Vehicle

. AN
Mass air flow sensor.

harness connector

front
SEF325YV,
/
(7

N2 AECTS1A

ﬂ

=<

D O

E DISCONNECT
A&

3

SEF126V

GISCONNECT
AE:

J )

(Y EICONNECTOR" AR

DISCONMECT

€

SEF124V

BISCONNEST
H.s. &

ECM O CONNECTOR

DISGONNEGT

Lis)
1.

{(41312]1)

SEF125V

S

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 dupli-
cated after “Procedure for malfunction B or D’?, perform “Pro-

cedure B” on next page.
Procedure A

INSPECTION START

¥

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

i
CHECK POWER SUPPLY. NG_ Check the following.
1. Disconnect mass air flow sensor har- | ® Harness for open or
ness connector. short between ECCS
2. Turn ignition switch “ON". relay and mass air flow
3. Check voltage between terminal @ sensor
and ground with CONSULT or tester. ® Harness for epen or
Voltage: Battery voltage shont between mass air
OK flow sensor and ECM
If NG, repair harness or
connectars.
8 v
CHECK GROUND CIRCUIT. NG'__ Repair ¢pen circuit, short
1. Turn ignition switch “OFF”. "| to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check hamess continuity between ter-
minal @ and ECM terminal 5.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
¥
CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair open circuit, short
Check harness continuity between termi- | to ground ar short to pawer
nal @ and ECM terminaf . in harness or connectors.
Continuity should exist.
If OK, check harness for short.
OK
v
GHECK COMPONENT NG | Replace mass air flow sen-

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

EC-107.
l OK
®

{Go to next page.)

EC-104

¥

S50r.
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Engine grou

iy )

/] Enging

\
ground (F12) B
wy

—~ Wehicle
1 ¢ front

4

SEF325YV|

MISCONNECT

\iy .
TS. ;

20 ()

2

SEF126V]

Mass Air Flow Sensor (MAFS) (Cont’d)

® @l
l R,
CHECK SHIELD CIRCUIT. NGk Repair cpen circuit, short
1. Turn ignition switch “OFF". to ground or short to power )
2. Remove joint connector-2. in harness or connectors. i
3. Check the following.
@ Continuity between joint connector-2
terminal and ground LG
® Joint connector-2
{Refer to “"HARNESS LAYOUT” in EL
section.)
Continuity should exist.
if OK, check harness for short to power.
iOK EE
Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-93. el
gt
INSPECTION END MT
oy
Procedure B il
INSPECTION START
i
A 4
CHECK INTAKE SYSTEM, NG| Reconnect the parts. -
Check the followings for connection.
® Air duct
® Ajr cleaner
® Yacuum hoses FA,
® |ntake air passage between air duct 10
collector
If disconnected, reconnect the parts. BA
OK
¥ i a
1. Turn ignition switch “OFF". B
2. Loosen and retighten engine ground
SCrews.
8T
, NG ﬁ}%
CHECK POWER SUPPLY. .| Check the following.
1. Disconnect mass air flow sensor har- "| ® Harness for open or
ness connector. short between ECCS -
2. Tumn ignition switch "ON". relay and mass air flow BT
3. Check voltage between terminal @ sensor
and ground with CONSULT or tester. ® Hamess for open or
Voltage: Battery voltage short between mass air &
flow sensor and ECM
QK If NG, repair harness or
connectors. El
® 153
(Go to next page.)
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[=1 —
"

DISCONNECT

L=
TS.

ECM___[O|CONNECTOR]| (ZTBaTo)

&

55

[@]

SEF124V

PLSCONNECT

&

O| CONNECTOR

]

HS.

& DISCONNECT
A&

ECM

®

54

Tﬁ)

SEF125V:
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Mass Air Flow Sensor (MAFS) (Cont’d)

®

s

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

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

NG

.| Repair open circuit, short
" 1o ground or short to power

in hamess or connectors.

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF”.
2. Remove joint connector-2,
3. Check the following.
® Continuity between joint connector-2
terminal @ and ground
® Joint connector-2
{Refer to "HARNESS LAYOUT” in EL
section.)
Continuity should exist.
if OK, check harness for short to power.

OK

hd

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-93.

l

INSPECTION END

EC-106

¥

OK
‘
CHECK INPUT SIGNAL CIRCUIT. NGL Repair open circuit, short
Check hamess continuity between termi- to ground or short to power
nal (4) and ECM terminal &4). in hamess or connectors.
Continuity should exist.
If GK, check harness for short to ground
and short fo power.
OK
Y
CHECK COMFONENT NG_ Replace mass air flow sen-
(Mass air flow sensor). 7 sor.
Refer to “COMPONENT INSPECTION”,
EC-107.
OK
NG

Repair open circuit, short
to ground or short to power
in harness or connectors.
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Mass Air Flow Sensor (MAFS) (Cont’d)

e COMPONENT INSPECTION cl
ﬁ . @@) Gf é)N—H Mass air flow sensor
1. Turn ignition switch “ON”. L4,
ECM__ |O] CONNECTOR 2. Start engine and warm it up to normal cperating temperature.
54 . 3. Check voltage between terminal 63 and ground. -
el
Conditions Voltage V
Ignition switch “ON" {Engine stopped.} Less than 1.0
D o g pped. . |L@

= Idle (Engine is warmed-up to normal operating tem-

SEF326V perature.) 1.3-17

2,500 rpm (Engine is warmed-up o normal cperat-
ing temperature.)

Idle to about 4,000 rpm™ 1.3 - 1.7 to Approx. 3 =

*: Check for linear voltage rise in response 1o increases to about 4,000 rpm
in engine speed.
4. If the voltage is out of specification, disconnect mass air flow GL
sensor hamness connector and connect it again. Repeat above

check.
5. If NG, remove mass air flow sensor from air duct. Check hot T
wire for damage or dust.

18-23

SEF893J

@i?ﬂ)

20
@R

i)
=

{4

EL

Je
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Absolute pressure sensor

rises.

SEF327V|
sl :
451 !
> 41
I
&3'5 i1 Ambient
® 3 1 .
o5l , barometic
= A ! pressure
215} Vacuum f
5 Ar |
Cosr |
O L] Lo
13.3 106.6
{100, 3.94) (800, 31.50)
Pressure kPa (mmHg, inHg)
{Absclute pressure) SEFg9465

ON BOARD DIAGNOSIS LOGIC

Absolute Pressure Sensor

COMPONENT DESCRIPTION

The absoclute pressure sensor is connected to the MAP/BARO
switch solenocid valve by a hose. The sensor detects ambient baro-
metric pressure and intake manifold pressure and sends the volt-
age signal to the ECM. As the pressure increases, the voltage

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No. (Possible Cause)
P0O105 A} An excessively low or high voltage from the sen- | ® Harness or connectors
0803 sor is sent to ECM. (Absolute pressure sensor circuit is open or
shorted.)
® Absolule pressure sensor
B) A high voltage from the sensor is sent to ECM ® Hoses
under light load driving conditions. {Hoses between the intake manifold and absolute
pressure sensor are disconnected or clogged.)
® Intake air leaks
® MAP/BARO switch sclenoid valve
® Absoluie pressure sensor
C) A low voltage from the sensor is sent to ECM ® Absoclute pressure sensor
under heavy load driving conditions.

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

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

cannot be confirmed, perform “Procedure for malfunction B”.

If the 1st trip DTC is not confirmed on “Procedure for malfunc-

tion B”, perform “Procedure for malfunction C”.
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Absolute Pressure Sensor (Cont’d)

Procedure for malfunction A

% MONITOR ¥ NoFalL [] NOTE:

CMPSsRPM(REF) Orpm If “DIAGNOSTIC TROI:IBLE CODE CONFIRMATION PROCE- m
DURE” has been previously conducted, always turn ignition ™
switch “OFF” and wait at least 5 seconds before conducting
the next test. B

1) Turn ignition switch “ON". b
2) Select “DATA MONITOR” rmode with CONSULT.
3) Wait at least 6 seconds. [
OR L&
L RECORD ] Ggf 1) Turn ignition switch “ON” and wait at least 6 seconds.
SEF2320 >/ 2) Select “MODE 7” with GST.

OR

woy 1) Turn ignition switch “ON” and wait at least 6 seconds.
& 2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON". EE
3) Perform “Diagnostic Test Mode Il (Self-diagnostic "=
results)” with ECM.
GL
T

Al

Procedure for malfunction B

% MONITOR v NOFAL [l NOTE:

CMPSRPM(RER) 800rpm i “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- -
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test. BD

o 1) Start engine and warm it up to normal operating tem-
= perature.
2) Turn ignition switch “OFF” and wait at least 5 seconds. g
| RECORD 3) Turn ignition switch “ON” and select “DATA MONITOR”
SEF712T mode with CONSULT.
4) Start engine and let it idle. B
5} Wait at least 10 seconds.
OR
) 1) Start engine and warm it up to normal operating tem- g
= perature.
2) Turn ignition switch “OFF"” and wait at least 5 seconds.
3) Start engine. &

4) Let engine idle and wait at least 10 seconds.
5) Select “MODE 7" with GST.
OR B
@_0 1) Start engine and warm it up to normal operating tem-

perature.

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

3) Start engine.

4) Let engine idle and wait at least 10 seconds.

B) Tumn ignition switch “CFF”, wait at least 5 seconds and M4
then turn “ON”. e

6) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM. BL

EC-109
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% MONITOR ¢ NOFALL [
CMPS*RPM(REF) 4000rpm
VHCL SPEED SE 70kmv/h
B/FUEL SCHDL 4,Bmsac
ABSOL PRES/SE a4V

RECORD

SEF127V

ENGINE SPD ..o, ORPM
COOLANT TEMP 69°C
VEHICLE SPD .......
1GN ADVANCE ..o, 3.0°

CALC LOAD . ..... 0.0%

O2FT B1 ST e

O025B182 i 0.600V

SEF518R

HS.

[_ecm__lo{comecTon]
45

ﬂ
o o

SEF128Y

26

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 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.
The voltage of “ABSOL PRES/SE” should be more than
1.74 [V].
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", EC-112.
If the check resuit is OK, go to following step.
3) Start engine and warm it up to normal operating tem-
perature.
4} Turn ignition switch “*OFF” and wait at least 5 seconds.
5) Start engine and let it idle for at least 10 seconds.
6) Select "DATA MONITOR” mode with CONSULT.
7) Drive the vehicle at least 3 consecutive seconds under
the following conditicns,
B/FUEL SCHDL: More than 4 ms
CMPS-RPM (REF): 3,000 - 4,800 rpm
Selector lever: Suitable position
Driving pattern: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.

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

Procedure for malfunction C
@ 1) Turn ignition switch “ON”.
e 2) Select “MAP” in “MODE 1” with GST.
3) Make sure that the pressure of “MAP” is more than 46
kPa (0.47 kg/cm?, 6.7 psi).
OR

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

®

EC-110
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Absolute Pressure Sensor (Cont’d)
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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 dupli-
cated after “Procedure for malfunction B, perform “Proce-

dure B”’ on next page.
Procedure A

INSPECTION START

h 4

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

OK

h 4

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect absolute pressure sensor
harness connector.

3. Check sensor connector for water.
Water should not exist.

If OK, go to step 4. If NG, repair cr
replace harmess connector.

4. Turn ignition switch “ON”.

5. Check voltage between terminal @
and engine ground with CONSULT or
tester.

Voltage: Approximately 5V

NG

Y

OK

B v

Repair harness or connec-
tors.

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.

NG

Y

OK

,

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

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

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

NG

OK

4

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

CHECK COMPONENT

{Absolute pressure sensor),

Refer to “COMPONENT INSPECTION”,
EC-114.

NG

OK
v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

A4

INSPECTION END

EC-112

Y

Replace absclute pressure
5eNsor.
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Absolute Pressure Sensor (Cont’d)

Procedure B @
INSPECTION START
FA
v
CHECK VACUUM SOURCE TO ABSO- | MG | GHECK VACUUM HOSE. ER
LUTE PRESSURE SENSOR. "l check vacuum hose for
1. Start engine and warm it up to normal clogging, cracks, discon-
operating temperature. nection or improper con- Lo
2. Turn ignition switch “OFF”. nection. =
3-way connector seFassyl | 3 Connect MAF/BARO switch solenoid If NG, repair or replace the
valve and absolute pressure sensor hose.
[_ with a rubber tube that has vacuum
OK
HACcTVETESTE [ ] gauge. !
Is 4. Turn ignition switch “ON”.
MAP/BARO SWA  MAP ) 5. Select “MAP/BARO SWA” in Clhec?‘ vacuum port for BB
—zzzzzzz== MONITOR zzzzzz===- "ACTIVE TEST” mode with ﬁ‘;‘?gmﬁé Nt
CMPS*REM(REF) 825rpm CONSULT. » crean
MAF/BARO SW/V MAP 6. Start engine and let it idle. OK £
ABSOL PRES/SE 1.12v 7. Toush “MAP” and “BARO” alter- v e
nafely and check for vacuum. CHECK COMPONENT
{MAP/BARO switch sole- BT
BARO m MA;C,?EHO Vacuum noid valve}, :
SEF130V Refer to "COMPONENT
BARC Should not exist INSPECTION" of 57
MAP Shouid exist “TRCUBLE DIAGNOSIS b
WAcTvETESTE [ ] FOR DTC P1105",
OR EC-312.
___'\ff_P_/_B_p:RO SWN _I?fﬁc_)____ 4. Tumn ignition switch “ON". OK NG Ir
‘"é'h;;‘s-;‘;'M %%?;TOR '8"3" """" A5 5. Start engine and check for ¥
! 7rpm
MAP/BARO SW/V  BARO ;aCUS"'m' ds after start Replace b
ABSOL PRES/SE 4.34v or 3 seconds after starting MAP/BARO -
engine; switch sole-
Vacuum should not exist. noid valve.
6. More than 5 seconds after start- J [
BARO o engin :
SEF131V Vacuum should exist. CHECK INTAKE SYSTEM.
Check intake system for air BA
’E ] OK leaks. i
& =
Gﬁj v NG ER
CHECK HOSE BETWEEN ABSOLUTE .| Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARO
SWITCH SOLENOID VALVE. o
Clogging 1. Turn ignition switch “OFF”. Sl
2. Check hose for clogging, cracks, dis-
— connection or improper connection. -
) Improper connection OK
SEF108L ¥ NG
CHECK COMPONENT > Replace absolute pressure BT
{Absolute pressure sensor}. sensor, =
Refer to “COMPONENT INSPECTION”
on next page. i
&
OK
\d
Perform “TROUBLE DIAGNOSIS FOR €

INTERMITTENT INCIDENT”, EG-93.

l s

INSPECTION END
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Absolute pressure
sensor

ECM

u

o] connECTOR ||

)

SEF132V
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Absolute Pressure Sensor (Cont’d)
COMPONENT INSPECTION

Absolute pressure sensor

1. Remove absolute pressure sensor with its harness connector
connected.

2. Remove hose from absolute pressure sensaor.

3. Turn ignition switch “ON” and check output voitage between
ECM terminal @ and engine ground.
The voltage should be 3.2 to 4.8 V.

4. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, —7.87

inHg) to absolute pressure sensor as shown in figure and
check the output voltage.

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

CAUTION:

e Always calibrate the vacuum pump gauge when using it.

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

5. If NG, replace absolute pressure sensot.

EC-114
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; \,7\&/

U

ntake air Temperature sensor

i

\, s

Headiamp LH

ey

Vehlcle fr0n1

/———-—_

SEF328Vv
20
18 o
af
g ar Acceptable
1.0+
2 oBf
[%
& 04
Q.2+
0.1 .
( ) {32) (55) (104)(148}(1?6) 212)
Temperature °C (°F) SEFO12P

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

The intake air temperature sensor is mounted to the air duct hous-
ing. The sensor detects intake air temperature and transmits a sig-
nal fo the ECM.

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

<Reference data>
Intake air temperature Voltage* Resistance
°C (°F) v k2
20 (68) 3.5 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 ECM terminal 32 (ECM ground).

ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck ftems
No. (Possible Cause)
PO110 A} An excessively low or high voltage from the sensor is | ® Harness or connectors
0401 sent fo ECM. (The sensor circuit is open or shorted.)
........................................................................................... ® |ntake air temperature sensor
B} Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine
coolant temperature 5ensor.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Perform “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.
NOTE:
If “DIAGNOQSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.
Procedure for malfunction A
# MONTOR ¥ NoFaL [] 1) Turn ignition switch “ON”.
CMPSsRPM(REF) Orpm 2} Select “DATA MONITOR” mode with CONSULT.
3} Wait at least 5 seconds.
OR
&) 1) Tumn ignition switch “ON” and wait at least 5 seconds.
2/ 2) Select MODE 7 with GST.
| RECORD
SEF232U

EC-115
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TROUBLE DIAGNOSIS FOR DTC P0110

% MONITOR  ¥¢ NOFAIL
COOLAN TEMP/S 30°C
VHCL SPEED SE 75km/h
RECORD
SEF233U
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 0%
COOLANT TEMP ' 28°C
SHORT ET #1 0%
LONG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD okm/h
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
025 B1,51 0.380V
O2FT B1,51 0%
025 B1,82 0.000V
SEF950N

272

Intake Air Temperature Sensor (Cont’d)

o)

1)
2)

3)

OR
Turn ignition switch “ON” and wait at least 5 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

Procedure for malfunction B

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

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

(g 1) Wait until engine coolant temperature is less than 20°C
LE (194°F).
(a) Turn ignition switch "ON”.
(b) Select “DATA MONITOR” mode with CONSULT.
(c) Check the engine coolant temperature.
{d) If the engine coolant temperature is above 90°C
(194°F), turn ignition switch “OFF” and cool down
engine.
& Perform the following steps before engine coolant tem-
perature is above 90°C (194°F).
2) Turn ignition switch “ON".
3) Select “DATA MONITOR” made with CONSULT,
4) Start engine.
5} Hold vehicle speed more than 70 km/h (43 MPH) for
100 consecutive seconds.
- OR
(=7 1) Wait until engine coolant temperature is less than 90°C
&/ (194°F).
{(a} Turn ignition switch “ON".
{b) Select MODE 1 with GST.
{¢) Check the engine coolant temperature.
(d) If the engine coolant temperature is above 90°C
(194°F), turn ignition switch “OFF” and cool down
engine.
¢ Perform the following steps before engine coolant tem-
perature is above 80°C (194°F).
2} Start engine.
3) Hold vehicle speed more than 70 km/h {43 MPH) for
100 consecutive seconds.
4) Select MODE 7 with GST.

EC-116
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Intake Air Temperature Sensor (Cont’d)

OR il
- 3 {NO 1) Wait until engine ceolant temperature is less than 90°C
AE G | @ 0 i g )
ECU O Conng fa) Turn ignition switch “ON”. A
“ LJ L CTDRﬂ (b) Check voltage between ECM terminal and
ground.
Voltage: More than 1.0 (V) Eli
(c) H the voltage is below 1.0 (V), turn ignition switch
“OFF” and cool down engine.
L e Perform the following steps before the voltage is below LG
' 1.0V.
SEF397Q 2) Start engine.

3) Hold vehicle speed more than 70 km/h (43 MPH) for
100 consecutive seconds.

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

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

il

ng'w

EL

(o8

273
EC-117



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

INTAKE AIR
AR, TEMPERATURE
RRALLIY SENSOR
1 z
LITI—I LITI-I s : Detectable ling for DTC
PUR B/W = : Non-detectable line for DTC

PU/R BW
E43

15A)F - - = - PoB
(v65)

PU/R BW

PU/R
i@

PU/R

PUMA BAW
TAMB GND-A | ECM (ECCS
CONTROL
MODULE)
Refer to last page (Foidout page).
6D , (E43
1Jz[3] & Tal5]61Guss 11234 skl 7 18 [ e [t} (159 o
HE R MEEEDRREEY a6 78] w B

24125

31 [a
llEﬂIEﬂll
2%} el Tl

101|102]103[104} |105]108[107]108,

10911013 1]112) [113]114[115]118
117118119120 21122123124

AECH21A
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Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

b4

CHECK POWER SUPPLY.
1. Turn ignition switch “OFF”.
2. Disconnect intake air temperature sen-
sor harness connector.
. Turn ignition switch “"ON".
4. Check voltage between terminal @
and ground.
Voltage:
Approximately 5V

(o]

NG

S A
\ Mo
0 f ( \\.§
Headlamp H f \//\\
\«\\ RVEN
Veg front (@ﬂ ake air iemperature sensor
T SEFazav
€ )
G
i
KD A
i AECS70A
=
€&
d_'v
L@ﬂ
= SEF102S

OK

B] y

.| Repair harness or connec-
tors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

Ii OK, check harness for short to
ground and short {0 power.

NG

¥

OK

h 4

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

CHECK COMPONENT

(Intake air temperature sensor).

Refer to “COMPONENT INSPECTION"
onh next page.

NG

Y

CK
L J

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT"”, EC-93.

r

INSPECTION END

EC-119

Replace intake air tem-
perature sensor.

ST

BT

R4

EL
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

COMPONENT INSPECTION
. > % s Intake air temperature sensor
I ! N Check resistance as shown in the figure.
(112
o o
° o
O
% o< @
SEF135V
201 <Reference data>
1ok :
§: Intake 3;I(r3 t?$$erature Resistance ka
g ar Acceplable
o 2F 20 (68) 21-29
s 80 (176) 0.27 - 0.38
uy
¢ o4r If NG, replace intake air temperature sensor.
0zt
Ofla o
20 0 20 40 60 80 100
(4] (32) (69)(104(120)(76) 212)
Temperature °C {°F) SEFD12P
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TROUBLE DIAGNOSIS FOR DTC P0115

= @
Terminal Engine Coolant Temperature Sensor (ECTS) ¢
Sensor (Circuit)
A,
COMPONENT DESCRIPTION Y
W The engine coolant temperature sensor is used to detect the
l engine coolant temperature. The sensor maodifies a voltage signal gy
from the ECM. The modified signal returns to the ECM as the
O — engine_coolant_ temperature input. _The sensor uses a thermigtor
which is sensitive to the change in temperature. The electrical L
Gasket resistance of the thermistor decreases as temperalure increases.
SEF534K
or <Reference data>
10+ i -
g: Engine co?llja:gt tempera Voltage* Resistance o
g ‘;' Acceplable °C (°F) \ k(x FE
w  2F
g 10t ~10 (14) 4.4 70-11.4
B o4l 20 (68) 35 21-29 et
0.2f 50 (122) 2.2 0.68 - 1.00
o1 30535 46 86 80 100 90 (194) 0.9 0.236 - 0.260 T
(-4) (32) (B8) (104){14D)(176)(212)
Temperature *C (*F) sereizpl - These data are reference values and are measured between ECM terminal
{Engine coolant temperature sensor) and ECM terminal @) (ECM M
ground}. AT
ON BOARD DIAGNOSIS LOGIC e
Diagnostic
it
Trouble Code Malfunction is detected when ... Chepk °ms
{Possible Cause)
No. ED
POMIS ® An excessively high or low voltage from the senscr is | ® Harness or connectors
0103 sent to ECM.* (The senscr circuit is open or shorted.)
@ Engine coclant temperature sensor FE,
*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.
IR,
Detected items Engine operating condition in fail-safe mode
Engine coolant temperature will be determined by ECM based on the time after e
turning ignition switch “ON” or “START". i
CONSULT displays the engine coolant temperature decided by ECM.
Condition Engine coolani lemperature decided
(CONSULT display}
Engine cooclant temperature sensor circuit Just as ignition switch is turned ON or 40°C (104°F) BS
Start
More than approx. 4 minutes after igni- " .
tion ON or Start B0°C (176°F) BT
40 - 80°C {104 - 176°F) -
Except as shown above {Depends on the time)
_HJ/"J\\
EL
10
277
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TROUBLE DIAGNOSIS FOR DTC P0115
Engine Coolant Temperature Sensor (ECTS)
(Circuit) (Cont’d)

W MONITOR % NO FAIL DIAGNOSTIC TROUBLE CODE CONFIRMATION
COOLAN TEMP/S 30°C PROCEDURE
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” 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".
RECORD | 2) Select “DATA MONITOR” mode with CONSULT,
SEF002P 3) Wait at least 5 seconds.
- OR
= 1) Turn ignition switch “ON” and wait at least 5 seconds.
= 2) Select “MODE 7 with GST.
OR
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il {Self-diagnostic
results)” with ECM.
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Engine Coolant Temperature Sensor (ECTS)
(Circuit) (Cont’d) &

EC-ECTS-01

ENGINE COOLANT
aTTY e TEMPERATURE
JYYY SENSOR
(F) .
=) (CLj EM
BAW LG/R s : Detaciable line for DTC
wewen - NoN-detectable line for DTC
LG
F=
GL
[T
AT
TE
GD
E&
RE
BAW LG/R
2110,
el [59] BR
N ECM (ECCS
GND-A ™w CONTROL
MODULE)
ST
RS
BT
GY ns
I |
10t [102[103f104] Jros]r08f107f108 lﬂﬂ .@ 24] 25 o Bl
5 7 O 26]27]28)29 i
10ol110[111]112] fr13]114]115]118 10| a1 32 H.S.
117111120 [121]122]123)124] Tie[eharTog] | 19| 8le] Taclat] | 42143
g
AECSE22A
279
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,_
~ \/ "‘
Rocker cover
S (7 It
Engine coolant temparature-
sensor harness connecle\r_’j
AN
\Vehlc%ont
7 \.\
SEF330V
E DISCONMECT ) n
€ @
@l
D A
;‘EF136V
B
E DISCONNECT »
&)
G
Q] q
;EF‘!STV
280

Engine Coolant Temperature Sensor (ECTS)

(Circuit) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect engine coolant temperature
sensor harness connector.

3. Turn ignition switch “ON".

4. Check voliage between terminal @
and ground with CONSULT or tester.
Voltage;

Approximately 5V

NG

OK

Bj v

Repair harness or connec-

1 tors.

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.

NG

OK

A4

Y

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

CHECK COMPONENT

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

NG

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-83.

¥

INSPECTION END

EC-124

hd

Replace engine coolant
temperature sensor.




TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

N (Circuit) (Cont’d) Gl
COMPONENT INSPECTION
Engine coolant temperature sensor A
Check resistance as shown in the figure.
=i
<Reference data> T
= Temperature °C (°F) Resistance k{) .
LG
20 (68) 21-29
SEF152P 50 (122) 0.68 - 1.00
., 90 (194) 0.236 - 0.260
18 N
6r If NG, replace engine coolant temperature sensor. o
g 4r Acceptable
3 7
_g E]:g: Al
2 04t
n2kF
O 29 a6 60 80 100 T
{-4) (32) B8}(104) (140){176){212)
Temperature “C (°F} SEFO12P
AF
TF
P
&
RA
ST
RS
BT
(iFa
EL
o
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

Note: If both DTC P0120 (0403) and DTC P0510 (0203) are displayed, perform TROUBLE DIAGNOSIS
FOR DTC P0510 first. (See EC-297.)

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal movement. This sensor is a kind of potentiom-
eter which transforms the throttle position into output voltage, and emits the voltage signal to the ECM. In
addition, the senscr detects the opening and closing speed of the throttle valve and feeds the voltage signal

to the ECM.

Idle position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen-
sor. This sensor controls engine operation such as fuel cut. On the other hand, the “Wide open and closed
throttle position switch”, which is built into the throttle position sensor unit, is not used for engine control.

P o

i

|l

me]
6)

I
[
ans

Wide open

throttle
position

1—04 switch

Clcsed
5 | throttle
t positicn
6 J switch
1
[ Throttle
< 4—o2 pposition

T sensor
3

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

6.0

4.0

2.0

Supply voltage: 5V
{Applied between terminal

No. 1 and 3)
Output voltage beiween
terminal No. 2 and 3)7
//
G 45 a0 135

Throttle valve opening angle {deg)

SEF1058

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

MONITOR ITEM CONDITION SPECIFICATION
® |gnition swiich: ON Throttle valve: fully closed 0.3-07v
THRTL POS SEN {Engine stopped)
® Engine: After warming up Throttle valve: fully opened Approx. 4.0V
® ignition switch: ON Throttle valve: fully closed 0.0%

ABSOL TH-P/S

{Engine stopped)

® Engine: After warming up

Throtile vaive: fully cpened

Approx. 80%

282
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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 62 (ECM ground}).

TER-
WIRE DATA
Tl
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Ignition switch “ON”] (Warm-up condition)
0.3-0.7V
Accelerator pedal fully released
23 L Throttle position sensor
[Ignition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
42 BR Sensors’ power supply ||gnition switch “ON"’ Approximately 5V
[Engine is running. |
43 B/W Sensors’ ground Approximately OV
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Check it
Trouble Malfunction is detected when ... elc ems
(Possible Cause)
Code No.
PD120 A) An excessively low or high voltage from the sensor is | ® Harness or conneclors
0403 sent to ECM.” {The throttle position sensor circuit is open or

shorted.)
@ Throttle position sensor

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

® Harness or connectors
(The throttle position sensor cireuit is open or
shorted.)

® Throtile position sensor

® Fuel injector

® Camshaft position sensor

® Mass air flow sensor

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

® Harness or connectors

(The throttle position sensor circuit is open or shorted.)
® |ntake air leaks
® Throttle position sensor

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

Detected items

Engine operating condition in fail-safe mode

Throttle position

engine speed.

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

Therefore, acceleration will be poor.

sensor circuit

Condition

Driving condition

When engine is idling

Normal

When accelerafing

Poor acceleration

EC-127
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TROUBLE DIAGNOSIS FOR DTC P0120

% MONITOR 3% NOFAIL

VHCL SPEED SE

20km/h

RECORD

SEF651U

284

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

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

Procedure for malfunction A

NOTE:

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

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

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

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

@ 1) Turn ignition switch “ON” and select “DATA MONITOR"
mode with CONSULT.
2) Start engine and maintain the following conditions for at
least 5 consecutive seconds.
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or “N”
position
OR
Ggg 1) Start engine and maintain the following conditions for at
least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Sultable position except “P” or “N”
position
2) Select “MODE 7" with GST.

OR
oy 1) Start engine and maintain the following conditions for at
. least 5 consecutive seconds.

Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or “N”
position
2) Turn ignition switch "OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON" and perform “Diagnostic Test
Mode Il (Self-diagnostic results)” with ECM.

EC-128
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Throttle Position Sensor (Cont’d)

Procedure for malfunction B
¥r MONITOR ¢ NOFAL [ NOTE:
CMPS=RPM(REF) 800rpm
the next test.
/ 1} Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
| RECORD 1 If idle speed is over 1,100 rpm, maintain the following
SEF712T 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 fow.)

Accelerator pedal: Released
Vehicle speed: As slow as possible

H “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has heen previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

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

OR

@@) 1) Start engine and let it idle for at least 10 seconds.
NE If idle speed is over 1,100 rpm, maintain the following
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 iow.)

Accelerator pedal: Released
Vehicle speed: As slow as possible

2) Select “MODE 7” with GST.

OR

TODQ

below 1,100 rpm.
A/T model

Selector lever: Suitable position except “P” or “N”

Brake pedal: Depressed

Vehicle speed: 0 km/h (0 MPH)

M/T model

Selector lever: Suitable position except “N”
(Higher gear position such as 3rd or

4th position is better to keep engine

rpm low.)

Accelerator pedal: Released
Vehicle speed: As slow as possible
2) Turn ignition switch "OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON" and perform “Diagnostic Test
Mode [l (Self-diagnostic results)” with ECM.

EC-12¢

noy 1) Start engine and let it idle for at least 10 seconds.
If idle speed is over 1,100 rpm, maintain the following
conditions for at least 10 seconds to keep engine speed

WA
ER
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TROUBLE DIAGNOSIS FOR DTC P0120

¥ MONITOR % NO FalL []
THRTL POS SEN 0.48v
ABSOL THP/S 0.0%
[ RECORD |
i SEF024P
NG data OK data
THRTL PCS SEN 00'00 THRTL POS SEN 00"00
15:38 Xx0.1V  +03°54 1538 X0V +03"54
PU 1? 216 3.8 51 -_0 1? 2? 3lﬂ 5]
] ]
ABSCL THeP/S 0000  ABSOL THeP/S 00“00
15:36 b +03"54 1538 % +013"54
0 25 50 75100 O 285 50 75 100

L2

15:38

»

THRTL ABSOL
05 TH/IP

5:38

THRTL ABSOL
S THPO

O
SEN SEN ! N SEN
] %) (V) (%)
00’36 214 39.9  00°46 2.88 57.4
00"37 220 413 0047 300 605
00"38 226 427 00*48 312 63.3
00'39 232 44 .4 00"48 3.24 66.1
00'41 228 42.7 00"50 3.34 68.9
00'42 220 41.3 00'51 3.48 71.4
00'43 258 50.4 Q0"'52 368 742
0044 266 525 00"53 3.68 77.0
00'45 2.76 549  00'54 380 70.8
SEF021P
# MONITOR % NOFAL ]
CMPS=RPM(REF) 2137rpm
MAS AIRFFL SE 3.07V
COOLAN TEMP/S 84°C
m
| RECORD
SEF235L)

286

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

1)

8)
9)

Start engine and warm it up to normal operating tem-

perature.

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

Turn ignition switch “ON”.

Select “MANU TRIG” and “HI SPEED"” in “DATA MONI-

TOR” mode with CONSULT.

Select “THRTL POS SEN” and “ABSOL TH-P/S" in

“DATA MONITOR” mode with CONSULT.

Press RECORD on CONSULT SCREEN at the same

time accelerator pedal is depressed.

Print out the recorded graph and check the following:

The voltage rise is linear in response to accelerator

pedal depression.

The voltage when accelerator pedal is fully depressed

is approximately 4V.

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-133.

if OK, go to following step.

Select “AUTO TRIG" in “DATA MONITOR"” mode with

CONSULT.

Maintain the following conditions for at least 10 con-

secutive seconds.

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

MAS AIR/FL SE: More than 3V

COOLAN TEMP/S: More than 70°C (158°F)

Selector lever: Suitable position

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

EC-130
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Throttle Position Sensor (Cont’d)

OR Gl
o coMNECT &) 1) Maintain the following conditions for at least 10 con-
[EcM _|o|00NNEoT0ﬂ”£j] secutive seconds.
54 Gear position: Suitable position A

Engine speed: More than 2,000 rpm
Engine coclant temperature: More than 70°C (158°F)

Voltage between ECM terminal 63 and ground: Ei
More than 3V
@ of OR Le
i = noY 1) Maintain the following conditions for at least 10 con-
@ C‘ﬂ @ secutive seconds.
SEFS3eP Gear position: Suitable position
T4 Engine speed: More than 2,000 rpm
’ X Voltage between ECM terminal 649 and ground:
E} @@\ More than 3V
Voltage between ECM terminal &9 and ground: FE

[ Ecm "o conngcron]|
54 59

Less than 4V
Stop the vehicle, turn ignition switch “OFF”, wait at least

2)
5 seconds and then turn “ON”. GL
‘.1& 3) Perform “Diagnostic Test Mode I (Self-diagnostic
P © results)” with ECM.

("

LN _1 K

SEF508V

IR
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Throttle Position Sensor (Cont’d)

EC-TPS-01
THROTTLE
POSITION
SENSOR
VYV‘ mmmm : Delectable line for DTC
—  Non-detectable line for DTC
T I L
BAW L BR
-~ .- —-
'\ ;. —
G
OINT
CONNECTOR-2
A BrY

B

[y

- ECM (ECCS
GND-A T™VO1 AVCC CONTROL

MODULE)

—
= (————\(F32)
BR G @y

101 [102]103[104( [105]106|107]108
109|110]111]112] |113)114115[116
117|118[119[120] 121]122]|123[124

H.S.

AEC523A
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\ 84 Engine ground (F12y

un & R/EJ
TG
\ Air duct g ~ Vehicle

Q - :rh_
L’..\‘l\ Engme gromd@@
A\ A

’. ~ fr(ﬁ
Ny
/ / Q — SEF325V|

Throttle body

“Z Throttle position;
=

sensor harness =
= connector i

SEF2655
=z % DISCONRECT
o | A
(%) l
® o
;*.'ﬁ =
SEF564P
== % DISCONNELT
SAEIEVRDP 15, 53] @
SEFS65P

DISCONMECT

E B . F3

|| ECM IQLCONNECTOR”
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SEF566P

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Pracedure for malfunction

A", perform “Procedure A below. If the trouble is duplicated
after “Procedure for malfunction B”, perform “Procedure B”

on EC-135. If the trouble is duplicated after “Procedure for
maifunction C”, perform “Procedure C”’ on EC-137.

Procedure A

INGPECTION START

\J

1. Turn ignition switch "OFF”.
2. Loosen and retighten engine ground
SCTews.

L4

CHECK POWER SUPPLY. NG

1. Disconnect throttle position sensor har-
ness connector.

2. Turn ignition switch "ON".

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

OK

B
h A

o Repair harness or connec-

tors.

CHECK GROUND CIRCUIT.

NG

1. Turn ignition switch “OFF”.

2. Check harness continuity between ter-
minai @ and engine ground.
Continuity should exist.

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

OK

k4

Repair open circuit, short

"1 to ground or shorl to power

in harness or connectors.

CHECK INPUT SIGNAL CIRCUIT. NG

1. Disconnect ECM harness connector.

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

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

lOK

(Go to next page.)

EC-133

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

in harness or connectors.

&G

5P)]
=

jele)
[

HA

EL

1D
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290

Throttle Position Sensor (Cont’d)

®
CHECK GOMPONENT NG | Replace throttle position
{Throttle position sensor). "| sensor. To adjust it, per-
Refer to "COMPONENT INSPECTION”, form “Basic Inspection”,
EC-138, EC-71.
oK
h 4
NG

CHECK SHIELDP CIRCUIT.
1. Turn ignition switch “OFF".
2. Remove joint connector-2.
3. Check the following.
® Continuity between joint connector-2
terminal @ and ground
@ Jaint connector-2
(Refer to "HARNESS LAYOQUT” in EL
section.)
Continuity should exist.
If OK, check harness for short to power.

OK

h 4

Perform “TROUBLE DIAGNGSIS FOR
INTERMITTENT INCIDENT”, EC-93.

h 4

INSPECTION END

EC-134

Repair open circuit, short
to ground or short to power
in harness or connectors.
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ey
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i'\'
Dl

ST

‘l[?,,ﬁ

TE

/ Engme ground F12

. ~ Vahicle

front

&

SEF325V

.
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r duct -h

= Throttle position7
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SENsQr harmess —
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' SEF2655
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SEF566P!

Throttle Position Sensor {Cont’d)

Procedure B Gl
INSPECTION START
A 4
1. Turn ignition switch “OFF”. EM
2. Loosen and retighten engine ground
screws.,
LG
i
CHECK POWER SUPPLY. NG_‘ Repair harness or cornec-
1. Disconnect throttle position sensor har- " tors.
ness connector. EE
2. Turn ignition switch “ON".
3. Check voltage between terminaf @
and ground with CONSULT or tester. "
Voltage: Approximately 5V oL
OK
AT
E r
CHECK GROUND CIRCUIT. NG | Repair open circuit, short .
1. Turn ignition switch "OFF". "1 to ground or shart to power AT
2. Check harness continuity between ter- in harness or connectors.
minal @ and engine ground. -
Continuity should exist. T
If OK, check harness for short to
ground and short to power.
2
OK
4 A
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair open circuit, short
1. Disconnect ECM harness connector. 1o ground or short to power
2. Check harness continuity between ECM in harness or connectors. BA
terminal @ and terminal @
Continuity should exist.
If OK, check harness for short to 5[
ground and short to power.
oK ST
h 4
CHECK COMPONENT NG .| Replace throttle position
(Throttle position sensor}. sensor. To adjust it, per- s
Refer to “COMPONENT INSPECTION", form “Basic Inspection”,
EC-138. EC-71.
OK BT
h 4
CHECK COMPONENT NG‘ Replace mass air flow sen- W
(Mass air flow sensor), "] sor. [
Refer to “COMPONENT INSPECTION”,
EC-107.
EL
l OK
()8
(Go to next page.}
291
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292

Throttle Position Sensor (Cont’d)

®

:

CHECK COMPONENT

(Camshaft position sensor).

Refer to “COMPONENT INSPECTION”,
EC-241.

NG

OK

Y

Replace camshaft position
SENSOr.

CHECK COMPONENT

{Fuel injector).

Refer to “COMPONENT INSPECTION”,
EC-4086.

NG

OK

h 4

Y

Replace fuel injector.

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF”.
2. Remove joint connector-2.
3. Check the following.
® Continuity between joint connector-2
terminal @ and ground
¢ Joint connector-2
(Refer to “"HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If OK, check harness for short to power.

NG

OK
¥

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT"”, EC-93.

v

INSPECTION END

EC-136

hJ

Repair open circuit, short
to ground or short to power
in harness or connectors.
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Engine ground@
A Y

—

fﬁ\\

Vehicte
frant

v

SEF325V

—

Throttle body

L Throttie position -
sensor harness —

SEF2655

&3
o<

9
o
il

DISCONNECT
5=
o L AE

|

SEFs84P|

o M€ (7

[Q]

SEF565P

Throttle Position Sensor (Cont’d)

Procedure C

INSPECTION START

¥

ADJUST THROTTLE POSITION SEN-
SOR.

Perform “Basic Inspection”, EC-71.

OK

A 4

CHECK INTAKE SYSTEM.

Check the followings for connection.

® Air duct

® Ajr cleaner

® Vacuum hoses

® |ntake air passage between air duct to
collector

If disconnected, reconnect the parts.

NG

Y

OK

hJ

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

¥

Reconnect the parts.

CHECK POWER SUPPLY.

1. Disconnect throttle position sensor har-
ness connector.

2. Furn ignition switch “ON”.

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

NG

OK

B
¥

Repair harness or connec-
tors.

CHECK GROUND CIRCUIT.

1. Tum ignition switch “OFF”.

2. Check harness continuity between fer-
minal @ and engine ground.
Continuity should exist.

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

NG

LOK

{Go to next page.)

EC-137

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

A

ER

LE
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SEF566P

Throttle Position Sensor (Cont’d)

{

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connactor.

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

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

¢OK

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

CHECK COMPONENT
(Throttle position sensor).
Refer to “COMPONENT INSPECTION”

NG

Replace throttle position
sensor. To adjust it, per-
form “Basic Inspection”,
EC-71.

below.
'L OK

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “"OFF”.
2. Remave joint connector-2.
3. Chack the following.
® Continuity between joint connector-2
terminal @ and ground
® Joint connector-2
{Refer to “HARNESS LAYOQUT” in EL
section.)
Continuity should exist.
If OK, check harness for short to power.

NG

¢OK

Perform "TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-93.

v

INSPECTION END

DISCONNECT

& E)

N
N

—

Throttle position -
sensor harness =
connector 47

v,

SEF109S

294

COMPONENT INSPECTION
Throttle position sensor

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

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals @ and (®
changes when opening throttle valve manually.

Throttle valve conditions

Resistance [at 25°C (77°F)]

Completely closed

Approximately 0.5 k{

Partially open

0.5 - 4 k)

Completely open

Approximately 4 k{)

If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-71.

EC-138
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Terminal Engine Coolant Temperature (ECT) Sensor

Senser COMPONENT DESCRIPTION
The engine coolant temperature sensor is used to detect the Bl

engine coolant temperature. The sensor modifies a voltage signal

] from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor El

O which is sensitive to the change in temperature. The electrical
/ i resistance of the thermistor decreases as temperature increases. o
Gasket 7

S5EF594K]
<Reference data> ﬂ

201
ol .
§ r Etne%;neef;zim Voltage™ Resistance :
g 4r Accepiable Og CF) v kQ F&
e 2r
§ 10 ~10 (14} 4.4 7.0-11.4
£ oo oL
$ oat 20 (68) 35 21-29
0.2t 50 (122) 2.2 0.68 - 1.00
%135 ¢ 30 40 50 80 100 90 (194) 09 0.236 - 0.260 T
(-4) (32) (68)(104){140) (176){212)
Temperature °C {°F) serorep|  *: These data are reference values and are measured between ECM terminal
69) (Engine coolant temperature sensor) and ECM terminal @ (ECM
ground). AT
ON BOARD DIAGNOSIS LOGIC TF
Diagnostic
. Check ltems
Trouble Malfunction is detected when ... (Possible Gause) B[
Code No. o
PO125 @& Voltage sent to ECM from the sensor is not practical, | ® Harness or connectors
0908 even when some time has passed after starting the {High resistance in the circuit) B4,
engine. ® Engine coolant temperature sensor
® Engine coolant temperature is insufficient for closed ® Thermostat
loop fuel control, B4
ST
BT
HA
&l
[
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¥ MONITOR Y& NO FAIL
COOLAN TEMP/S 30°C

RECORD

SEFC02P

_;

. CONNECT I

[C_eom__ [o[connecTon]
58

|

&8

L_L.

J

0]

!

3EF347Q)

296

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Be careful not to overheat engine.

NOTE:

e [f both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform “TROUBLE DIAGNOSIS FOR DTC P0O115”.
Refer to EC-121.

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

1) Turn ignition switch “ON”.

2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for 65 minutes at idle speed.
If “COOLAN TEMP/S” increases to more than 10°C
{50°F) within 65 minutes, stop engine because the test
result will be OK.

— OR

Gﬁ 1) Start engine and run it for 65 minutes at idle speed.

= 2) Select “MODE 7 with GST.

If engine coolant temperature increases to more than

10°C (50°F) within 65 minutes, stop engine because the

test result will be OK.

OR
@@ 1) Start engine and run it for 65 minutes 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.
If voltage between ECM terminals and ground
decreases to less than 3.8V within 65 minutes, stop
engine because the test result will be OK.

EC-140
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Engine Coolant Temperature (ECT) Sensor
(Cont’d)

o)

EC-ECTS-01 MA

ENGINE GOOLANT
AN TEMPERATURE
LALLS SENSOR

. Detectable fine for DTC
e Non-detectable line for DTC

LS

oL

(W

AT

T

GND A W ECM (ECCS
CONTROL

MODULE)

ST

=

GY

101|102]103{104 [105}106[107
108)1100111j112] [113]114]115
117]118]119{120] |121}122]123

ek

AECS522A
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B < )

~

Injector No. 1= ~
~ff Rocker cover
(I
Engine coolant temperature -
sensor flarness connecter
| Vehicle front
SEF330V
% DISCONNECT . (-_
4 € &)
Iz
1
D O
SEF136VY
& DISGONKRECT (-. -
A€ &
( T 1)
SEF137V)
298

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

b

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Discennect engine coolant temperature
sensor harness connector.

3. Turn ignition switch “ON".

4, Check voltage between terminal @
and ground with CONSULT or tester.
Voltage:

Approximately 5V

NG

OK

B ¥

.| Repair harness or connec-
tors.

CHECK GROUND CIRCUIT,

1. Turn ignition switch “OFF".

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

It OK, check harness for shor to
ground and short to power,

NG

oK

¥

Repair open circuit, short
to ground or short to power
in harness or connectlors.

CHECK COMPONENT

{Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION”
on next page.

NG

¥

OK

h 4

Replace engine coolant
temperature sensor.

CHECK THERMOSTAT OPERATION.
When the engine is cooled f{lower than
76.5°C (170°F)], hold lower radiator hose
and confirm the engine coolant does nat
flow,

NG

A4

CHECK COMPONENT
(Thermostat).

Refer to LC section (“Ther-
mostat™).

If NG, replace it.

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

¥

INSPECTION END

EC-142
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Engine Coolant Temperature (ECT) Sensor

] (Cont’d) &l
COMPONENT INSPECTION
Engine coolant temperature sensor Tl
Check resistance as shown in the figure.
il
<Reference data> Bl
|/
Temperature °C (°F) Resistance k( )
LG
20 (68) 2.1-29
SEFTS2P 50 (122) 0.68-1.0
a0 90 (194) 0.236 - 0.260
18:
6r If NG, replace engine coclant temperature sensor. e
E 4r Acceptable Irls
g 9
& 1.0
2 08 CL
2 04}
0.2
O 3 20 20 50 B0 100 [T
{-4) (32) (68)1104) (1:.0} (176} 212
Temperature °C (°F} SEFO12P
AT
TF
B
BR
ST
Bl
&
EL
25
299
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TR T 17 %

= A

SR

Zircenia tube

SEF463R

Qutput voltage V. [v]

0

Rich —— |deal ratic —— Lean

Mixture ratic
SEF288D

Front Heated Oxygen Sensor (Circuit) (Front

HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to OV in leaner condi-
tions. 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 io OV.

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

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR

FR G2 MNTR

® Engine: Afier warming up

Maintaining engine speed at 2,000
rpm

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

LEAN < RICH
Changes more than 5 times during
10 seconds.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and 82 (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
0 - Approximately 1.0V
v
|Engine is running_| 2
0 B Front heated oxygen sen- l_ L S
5 sor After warming up to normal operating tempera- | g \_{\f‘ VoM \J”\J \f
ture and engine speed is 2,000 rpm. RN : B
———
s o
T SEF201T
300
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Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d) el
OK NG ON BOARD DIAGNOSIS LOGIC
v Under the condition in which the front heated oxygen sensor sig- 4

natl is not input, the ECM circuits will read a continuous approxi-
mately 0.3V. Therefore, for this diagnosis, the time that output
voltage is within 200 to 400 mV range is monitored, and the diag- |2l
--------- nosis checks that this time is not inordinately long.

T T
LG
SEF237U
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0O130 ® The voltage from the sensor is constantly approx. 0.3V. ® Harness or conneclors EfE
0303 (The sensor circuit is open ar shorted.)
® Front heated oxygen sensor
WT
DIAGNOSTIC TROUBLE CODE CONFIRMATION AT
WFR 02 SENSOR PO130M [] PROCEDURE
OUT OF CONDITION
CAUTION: TE
========== MONITOR zzz======= Always drive vehicle at a safe speed.
CMPS-RPM(REF) 1250rpm NOTE:
THRTL POS SEN 0.82v w“ S,
B/EUEL SCHDL T e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- F[j

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test. =4,
TESTING CONDITION:

SEF138V] ¢ Before performing the following procedure, confirm that

battery voltage is in between 11V and 16V at idle. R&
WFR 02 SENSOR Po130l [ ¢ Never raise engine speed above 3,000 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE”. If the engine speed limit is exceeded, retry the ER
zzzzzzz=== MONITOR ===z=zz=z==: procedure from step 4).
%ﬁ%ﬁ)@ﬁsﬁ) 8?8887\;""' 1) Start engine and warm it up to normal operating tem- -
B/FUEL SCHDL 3.2msac perature. =
2) Select “FR 02 SENSOR P0130” of “FRONT O2 SEN-
SOR” in "DTC WORK SUPPORT” mode with CON-
SULT. RS
3) Touch “START".
SEF139V 4) Let it idle for at least 3 minutes.
5) When the following conditions are met, “TESTING” will 57T
be displayed on the CONSULT screen. Maintain the
WFR 02 SENSOR Po130M [ ] conditions continuously until “TESTING” changes to
“COMPLETED". (It will take approximately 10 to 50 3
COMPLETED seconds.) _
CMPS-RPM (REF): 1,700 - 2,700 rpm (A/T)
1,700 - 3,000 rpm (M/T) Bl

Vehicle speed: 80 - 100 km/h (50 - 62 MPH)
B/FUEL SCHDL: 1.1 - 4.8 ms (A/T)

1.1 - 5.2 ms (M/T) 557
Selector lever: Suitable position :

SELF-DIAG RESULTS

SEF210V]

301
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AE DG

([ Ecm  |o]connEcTOR|| G _@\H
50 a2 3
2 \“"'bf
1-:\ ;35
0 T
D O
SEF140V

302

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

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

from step 2).

68) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG-
NOSTIC PRCCEDURE", EC-148.

During this test, P1148 may be displayed on CONSULT

screen.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set volimeter probes between ECM terminals 0 (sen-
sor signal) and 33 (ECM ground).
3} Check the following with engine speed held at 2,000
rpm constant under no load.
e The voltage does not remain in the range of 0.2 - 0.4V.

EC-146
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Front Heated Oxygen Sensor (Circuit) (Front

* e
HO2S) (Cont’d) él
_ EC-FRO2-01 gy
IGNITION SWITCH
ON or START
! FUSE Eﬁvﬂ
é 1BA EJI;E%CK Refer to *EL-POWER". .
14
4] M26 e : Detectabie fine for DTC
||12IPI| | m—: Non-detectable line for DTC e
OR/B
|—'—|
12
OR/B
FE
OR/B
II 1 lI &
FRONT GL
HEATED
OXYGEN
SENSOR
AT
E16) -
G 12
BR/Y B
—- A
Je
| |
i i
| |
1k ] B
1 1 JOINT
| | CONNECTOR-1
| |
N a5
| |
! ! (L]
| |
| I BrY
| I i
o | FA
o ®
b -
BR/Y B B/Y BrY
ifiig)i [Eml Irz51 EAl I I 38
O2HF 028F GND-C  GND-C  |ECM (ECCS BY BR BHA i
CONTROL 1
MODULE) ._J J_
F29 _é_ 2 % ST
F11 F12
RS
P[P [+F5P6F7P | (e 12Tala] sKde[7TsTa]i0](wsa) - [—\ @D BT
P S N 0 T R s itf1z]1a 4[5 e iz |18 ] (al2f1) GY T ] ey
&
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~ Vehicle

| front
|3
SEF325V
H Brake reservmr tank
!
Vehicle front @

harness connector
57\

SEF331Y
DISCONMECT DISCONNECT
"€ O HAE
ECM I0|CONNECTOFI|| alzlD
‘t ]
SEF141V

Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

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

¥

CHECK INPUT SIGNAL CIRCUIT.

1. Discennect front heated oxygen sensor
harness connector and ECM harness
connector.

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

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.

If OK, check hamess for short to ground

and short to power.

NG

OK

Y

Repair cpen cireuit, short
to ground or short to power
in harness ¢or connectors.

CHECK COMPONENT

{Front heated oxygen sensor).

Refer to “COMPONENT INSPECTION"
on next page.

NG

oK

Y

Replace front heated oxy-
gen sensor.

304

CHECK SH!ELD CIRCUIT.
1. Turn ignition switch “OFF".
2. Remove joint connactor-1.
3. Check the following.
® Continuity between joint connector-1
terminal @ and ground
® Joint connector-1
(Refer to "HARNESS LAYQUT” in EL
section.)
Continuity should exist.
If OK, check hamess for short to power.

NG

OK

v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-93.

Y

INSPECTION END

EC-148

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




TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front

- = 5 HO2S) (Cont’d) Gl
MONITOR NO FAIL
COMPONENT INSPECTION
CMPS'RPM(REF)  2137rpm .
MAS AIR/FL SE 1.96V Front heated oxygen sensor A
GOOLAN TEMP/S 84°C 1) Start engine and warm it up to normal operating tem-
FR 02 SENSOR 0.37V perature_ =
FR 02 MNTR LEAN 2) Select “MANU TRIG"” and “HI SPEED” in “DATA MONI- Elf
INJ PULSE 2.6msec TOR” mode with CONSULT, and select “FR 02 SEN-
m SOR” and “FR 02 MNTR". e
RECORD —I 3) Hold engine speed at 2,000 rpm under no ioad during =¥
SEF0S4P the following steps.

4) Touch “"RECORD” on CONSULT screen.

5) Check the following.

e “FR 02 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-

onds. IFg
b times (cycles) are counted as shown below:
cycle 11121314151 GL
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR", “RICH" L)
L = “FR 02 MNTR”, “LEAN"
e “FR 02 SENSOR” voltage goes above 0.6V at least
once. AT
¢ “FR O2 SENSOR” voltage goes below .35V at least
once.
e “FR 02 SENSOR” voltage never exceeds 1.0V. TF
CMPS FR 288
1751 *RPM [o}] 0‘3.3 %. .Maximurn ) i @@
?r;:)'E'ﬂF)) ,'J i ,*' \\ ." K ," \‘- ," “. * Maximum voftage
0913 2050 0.19 S oo ' ‘ should be over 0.5V
09"11 2050 0.18 e S : o at least one time. 25
0903 2050 0.18 ggdy ¢ e e
09"Q7 2037 0.18 I 1 H i H v H 1 ! \
0905 2037 0.18 ﬁ A A « Minimum voltage
09'03 2060 0.23 o A L T A should be below 0.35V B
09'01 2012 .43 2 _ L N \ ’.‘ ‘\‘,' S | at ieast one time. o
GRAPH ‘| I E o Minimum .
B
ST
OR
ﬁ’. 1) Start engine and warm it up to normal operating tem- =3
&> perature.
2) Set volimeter probes between ECM terminals 6o (sen-
4 " sor signal} and @2 (ECM ground). BT
HAE E ) (ECH grou
3) Check the following with engine speed held at 2,000
F AR rpm constant under no load. ‘
|L_Eom__[o]connecTon| g (5\H e Malfunction indicator lamp goes on more than 5 times [A
¥ i E within 10 seconds in Diagnostic Test Mode Il (FRONT
2\ % HEATED OXYGEN SENSOR MONITOR).
S ):s e The maximum voltage is over 0.6V at least one time.  EL
e The minimum voltage is below 0.35V at least one time.
e The voltage never exceeds 1.0V. P
@ it
SEF140V
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TROUBLE DIAGNOSIS FOR DTC P0131

Heater pad

Helder

Louver

Zirconia tube

SEF463R

Qutput voliage Vs [v]

(]

Rich ~«—— Ideal ratio ——= Lean

Mixture ratio

SEF288D

Front Heated Oxygen Sensor (Lean Shift

Monitoring) (Front HO2S)
COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
foid. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to OV in leaner condi-
tions. 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 0V.

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

MONITOR ITEM

CONDITION

SPECIFICATICN

FR O2 SENSOR

FR G2 MNTR

® Engine: After warming up

Maintaining engine speed &t 2,000
rpm

0- 0.3V < Approx. 0.6 - 1.0V

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

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NOC.
0 - Approximately 1.0V
(v)
Engine is runningj 2
Front heated oxygen sen-
50 B sor After warming up to normal operating iempera-
ture and engine speed is 2,000 rpm.
TSEF201T
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TROUBLE DIAGNOSIS FOR DTC P0131
Front Heated Oxygen Sensor (Lean Shift

Monitoring) (Front HO2S) (Cont’d) &l
ON BOARD DIAGNOSIS LOGIC
OK NG To judge the malfunction, the output from the front heated oxygen [
W sensor is monitored 1o determine whether the “rich” output is suf-

__________ ficiently high and whether the “lean” output is sufficiently low. When

both the outputs are shifting to the lean side, the malfunction will  Ejy
be detected.
v v LG

SEF300U
Diagnostic Trouble S Check ltems
Malfunction is detected when ... .
Code No. chio (Possible Cause)
PO131 ® The maximum and minimum voltages from the sensor are not | ® Front heated oxygen sensor FE
0411 reached fo the specified voltages. ® Front heated oxygen sensor heater
® Fuel pressure
® |njectors Gl
® |ntake air leaks

(AT
DIAGNOSTIC TROUBLE CODE CONFIRMATION A
WFR 02 SENSOR POi3 1l [ ] PROCEDURE
QUT OF CONDITION CAUTION: =
R V16 116 I —— Always drive vehicle at a safe speed.

CMPS.RPM(REF) 1250rpm NOTE:
THRTL POS SEN 0.82V “ B
B/FUEL SCHDL 1 Brmsec If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- PQC

DURE” has been previously conducted, always turn ignition

switch “OFF” and wait at least 5 seconds before conducting

the next test. =4

TESTING CONDITION:

SEF143V] e Always perform at a temperature above -10°C (14°F).

e Before performing the following procedure, confirm that &
battery voltage is in between 11V and 16V at idle.

WFR 02 SENSOR PO131ll ]

e Never raise engine speed above 3,000 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- [}
:é:nj;?é;in MR(éf':”TOH Z====z=== DURE”. If the engine speed limit is exceeded, retry the
THRTL POS(SEN) Si?BT\;Dm procedure from step 5). . ; aT
B/FUEL SCHDL 3.2msec @ 1) Start engine and warm it up to normal operating tem- .
perature.

2) Stop engine and wait at least 5 seconds. .
3) Tumn ignition switch “ON” and select “FR 02 SENSOR  FiS
PO131”7 of “FRONT 02 SENSCOR” in “DTC WORK
SEF144V SUPPORT” mode with CONSULT. )
4) Touch “START". gl

5) Start engine and let it idle for at least 3 minutes.
6} When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the [~

BFR 02 SENSOR Po1310 [

COMPLETED conditions continuously until “TESTING” changes to
“COMPLETED". (It will take approximately 50 seconds
or more.) EL

CMPS-RPM (REF): 1,700 - 3,000 rpm

Vehicle speed: 80 - 120 km/h (50 - 75 MPH)

B/FUEL SCHDL: 1.1 - 48 ms I[T54
SELF-DIAG RESULTS [ Selector lever: Suitable position

SEF211V
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TROUBLE DIAGNOSIS FOR DTC P0131

A E D

{0 connEcTOR]|
50 32

[ ecm

1

0

BN,

7

4
II::s
2=

R

3
LY

3

SEFt40V
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Front Heated Oxygen Sensor (Lean Shift

Monitoring) (Front HO2S) (Cont’d)

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

from step 2).

7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-153.

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

be confirmed.
1) Start engine and warm it up to normal operating tem-
<= perature.

2)

Set voltmeter probes between ECM terminals {sen-
sor signal) and @2 (ECM ground).

Check the following with engine speed held at 2,000
rpm constant under no load.

The maximum voltage is over 0.6V at least one time.
OR
The minimum voltage is over 0.1V at least one time.

3)

EC-152



TROUBLE DIAGNOSIS FOR DTC P0131
Front Heated Oxygen Sensor (Lean Shift
—- /77 Monitoring) (Front HO2S) (Cont’d)

Front heated oxygen sensor
P X DIAGNOSTIC PROCEDURE N

(4.1 - 6.1, 30 - 4
- . AN INSPECTION START

&

||

Vehicle front
1

e

- oY 4, ! &M

1. Turn ignition switch “OFF”.

2. Loosen and retighten front heated oxy-
gen sensor. I
Tightening torque:

N\R SEFasav 40 - 60 N'm
(4.1 - 6.1 kg-m, 30 - 44 ft-Ib) E
A
A B acrvetesT B [

Fava b
(O : nem (kgem, tt-Ib)

It
Ya

SELF.LEARN 100%
CONTROL v y FE
~======= MONITOR Tzzz==== CLEAR THE SELF-LEARNING DATA. ®5.| Go to “TROUBLE DIAG-
CMPS*BPM(REF) 812rpm 1. Start engine and warm it up to normal NOSIS FOR DTC PO1717,
COOLAN TEMP/S 93°C operating temperature. EC-208. CL
FR Q2 SENSOR 0.91V 2. Select “SELF-LEARNING
FR O2 MNTR 102% CONT” in “ACTIVE TEST”
maode with CONSULT. -
3. Clear the self-learning control [T
I CLEAR coefficient by touching
SEF100P “CLEAR”.
4. Run engine for at least 10 min- AT
utes at idle speed. o
Is the 1st trip DTC P0171
detected? Is it difficult to start
engine? TE

OR

2. Turn ignition switch “OFF™.

3. Disconnect mass air flow sensor
harness connector, and restart oD
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect B
mass air flow sensor harness e
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in [B1A

Diagnostic Test Mode Il
B. Erase the diagnostic test mode
Il (Self-diagnostic results)

memaory. Make sure diagnostic BR
trouble code No, 0505 is dis-
played in Diagnostic Test Mode
I @
7. Run engine for at least 10 min- =]
utes at idle speed.
Is the 1st trip DTC 0115
detected? Is it difficult to start BS
engine?
No
v e BT
CHECK COMPONENT ». Replace front heated oxy-
(Front heated oxygen sensor heater). gen sensor. "
Refer to “COMPONENT INSPECTION” (H&
on next page.
l OK )
Bl
(Go to next page.)
|[B2S
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

CHECK COMPONENT NG_ Replace front heated oxy-
(Front heated oxygen sensor). gen sensor.
Refer to “COMPONENT INSPECTION”

on next page.

OK

A4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.
Refer to “TROUBLE DIAGNOSIS FOR
DTC P0O130” for circuit, EC-144.

¥
INSPECTION END

s 4 e COMPONENT INSPECTION

TS, Front heated oxygen sensor heater

Check resistance between terminals @) and (1).
Resistance: 2.3 - 4.3 at 25°C (77°F)

Check continuity between terminals (&) and (1), @ and 2).
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

[Q] CAUTION:

(('[‘qa) 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.

123

SEF145V
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift

Monitoring) (Front HO2S) (Cont’d) G
% MONITOR 7t NO FAL [
Front heated oxygen sensor
CMPS-RPM(REF)  2137rpm _ 1) Start , d it up & | i .
MAS AIRFL SE 196V ) pe?atl?rr;gme and warm it up to normal operating tem- 4
Egg‘;”‘s“ELEs’g’;’S i 2) Select “MANU TRIG" and “HI SPEED” in “DATA MONII-
o2 MNTR LEAN TOR” mode with CONSULT, and select “FR 02 SEN- Ejj
INJ PULSE SOR” and “FR 02 MNTR".
2.6msec 3) Hold engine speed at 2,000 rpm under no load during
g the following steps. Is
RECORD | 4) Touch "RECORD" on CONSULT screen.
SEF084P 5) Check the foliowing.

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: EE
cycle | 1121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R CL

R = “FR O2 MNTR”, “RICH"

L = “FR Q2 MNTR”, “LEAN” BT

e “FR O2 SENSOR” voltage goes above 0.6V at least
once.

e “FR 02 SENSOR” voltage goes below 0.35V at least AT
once. ”

e “FR 02 SENSQOR” voltage never exceeds 1.0V.

CMPS FR oaT | _ 7
17:51 “RPM 02 e9 Maximum
- (REF) SEN - _
{rpm) i) HE HE Doy ry N ' * Maximum voltage D
09"13 2050 0.19 , , should be over 0.6V
09"1 2050 0.18 Tz ' ' at least one time.
0909 2050 0.18 SS3 N .
0907 2037 0.18 - T _ =
0905 2087 0.18 s [ O T A = Minimum voltage i
09"03 2060 0.23 o . L O A should be below 0.35V
09"01 2012 0.43 O W “,' at least one time.
GRAPH E E Minimum =y
-0 SEF142V
8r
RS
OR
= A 2 1) Start engine and warm it up to normal operating tem- g
A€ 6 B " peratre
= 2) Set voltmeter probes between ECM terminals {sen-
I__Ecm__|ofconnecTor]| Cfg\\_H sor signal) and @) (ECM ground). b
50 32 3 3) Check the following with engine speed held at 2,000
W rpm constant under no load.
1 ;5 e Malfunction indicator lamp goes on more than 5 times g
¢ 8 within 10 seconds in Diagnostic Test Mode 1| (FRONT
HEATED OXYGEN SENSOR MONITOR).
D O e The maximum voltage is over 0.6V at least one lime. D
SEF140V ¢ The minimum voltage is below 0.35V at least one time.

e The voltage never exceeds 1.0V.
311
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TROUBLE DIAGNOSIS FOR DTC P0132

Louver

/Holder
S

*\\\\\\\ “\‘\_!:?)/\-'}}b\ \\\\\
G rE .'.(....__Q'W//f}wm/mwnm,,..._,' J

Heater pad

Zirconia tube

SEF463R

Output voltage V. [v]

0 i
Rich -==—— Ideal ratio ——= Lean

Mixture ratic

SEF288D

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S)
COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generaies voitage
from approximately 1V in richer conditions to 0V in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratic. The ideal air-fuel ratio occurs near the radical change

from 1V to OV.

DATA MONITOR MODE

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR

FR 02 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 G2 (ECM ground).

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC Voltage)

NOC.

0 - Approximateiy 1.0V
|Engine is running.|
Front heated oxygen sen-
50 B sor Afler warming up to normal operating tempera-
ture and engine speed is 2,000 rpm.
TSEF201T
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TROUBLE DIAGNOSIS FOR DTC P0132
Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S) (Cont’d) el

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the output from the front heated oxygen [}
sensor is monitored to determine whether the “rich” output is suf-
ficiently high. The “lean” output is sufficiently low. When both the
outputs are shifting to the rich side, the malfunction will be [y

detected.
ov LG
SEF299J
Dlaggc;sdt;cr:l]':.)uble Malfunction is detected when ... (Pgsh;;:; Iée;ze)
P0O132 ® The maximum and minimum voltages from the sensor are ® Front heated oxygen sensor EE
0410 beyond the specified voltages. ® [Front heated oxygen sensor heater
® Fuel pressure
® injectors CL
T
DIAGNOSTIC TROUBLE CODE CONFIRMATION Ar
HFR 02 SENSOR Po132l [_] PROCEDURE
OUT OF CONDITION CAUTION: -
—===————=- MONITOR ====z====: Always drive vehicle at a safe speed.

CMPS-RPM(REF) 1250rpm NOTE:

PAL FOSOEN sy [ “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- F[
DURE" has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test. )
TESTING CONDITION:

SEF146Y] e Always perform at a temperature above —10°C (14°F).
e Before performing the following procedure, confirm that [FA
WFR 02 SENSOR Po132H [ battery voliage is in between 11V and 16V at idle.
& Never raise engine speed above 3,000 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- &1
::c:n;;?;;:rm f(\gCéE)ITOH =1:;§;::::: DURE”. If the engine speed limit is exceeded, retry the
THRTL POS SEN o.saépm _ procedure from step 5). ) , o
B/FUEL SCHDL 3.2msec 1) Start engine and warm it up to normal operating tem- sl
perature.
2) Stop engine and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “FR 02 SENSOR RS
P0132” of “FRONT 02 SENSOR” in “DTC WORK
SEF147V SUPPORT"” mode with CONSULT.
4) Touch “START”. BT
BFR 02 SENSCR Po132 D 5) Start engine and let it idle for at least 3 minutes.
- 6) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the R
COMPLETED conditions continuously until “TESTING” changes to
“COMPLETED”. (It will take approximately 50 seconds
or more.) EL
CMPS-RPM (REF): 1,700 - 3,000 rpm
Vehicle speed: 80 - 120 km/h (50 - 75 MPH)
B/FUEL SCHDL: 1.1 - 4.8 ms LY
SELF-DIAG RESULTS Selector fever: Suitable position
SEF212V]
313
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

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

from step 2).

7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE", EC-159.

314

OR
E"‘j @@ OVERALL FUNCTION CHECK
i Use this procedure to check the overall function of the front heated
[ =cwm |0|conwemoal| o f&\ y g:ygg:ﬁ?nigsaor circuit. During this check, a 1st trip DTC might not
50 32 .
aarire @ 1)} Start engine and warm it up to normal operating tem-
SN I_s perature.
0" s 2) Set voltmeter probes between ECM terminals {sen-
sor signal) and 3 (ECM ground).
o o 3} Check the following with engine speed held at 2,000
SEF140V rpm constant under no load.
¢ The maximum voltage is below 0.8V at least one time.
OR

e The minimum voltage is below 0.35V at least one time.

EC-158



TROUBLE DIAGNOSIS FOR DTC P0132
Front Heated Oxygen Sensor (Rich Shift

T ——> -1 ~ 47| Monitoring) (Front HO2S) (Cont'd) @l
i Front heated oxygen sensor
\ge fromt T 0 60 va gS DIAGNOSTIC PROCEDURE
(3.1 - 6.1, 30 - 44) (&
A 5 AN INSPECTION START
> ({ s‘ Xy \—
5 '%\ 1. Turn ignition switch “OFF”.
S > ' 2. Loosen and retighten front heated oxy-
4 \,' [ : Nem (kg-m, it-I5) gen sensor. LG
= g e Tightening torque:
SEF332V 40 - 60 N-m
(4.1 - 6.1 kg-m, 30 - 44 fi-Ib)
W acTvetesT M [
SELF-LEARN 100% ‘
CONTROL ' EE
COMPSRPMAER) | iomm CLEAR THE SELF-LEARNING DATA | Y5 | Go to “TROUBLE DIAG-
COOLAN TEMP/S 93°C 1. Start engine and warm it up to normal NOSIS FOR DTC P01727, CL
FR Q2 SENSOR 091V operating temperature. EC-213.
FR 02 MNTR 102% @ 2. Select “SELF-LEARNING
by CONT” in “ACTIVE TEST" MT
| CLEAR ] mode with CONSULT.
SEF100F 3. Clear the self-learning control
coefficient by touching AT
“CLEAR".
4. Run engine for at least 10 min-
utes at idle speed. T

Is the 1st trip DTC P0172
detected? Is it difficult to start

enging? B
OR
.i"%' 2. Turn ignition switch “OFF”,
= 3. Disconnect mass air flow sensor [BA,

harness connector, and restart
and run engine for at least 3
seconds at idle speed. B
4. Stop engine and reconnect
mass air flow sensor harness
connector. BlE
5. Make sure diagnoslic trouble
code No. 0102 is displayed in
Diagnostic Test Mode II. &T
8. Erase the diagnostic test mode
Il {SeH-diagnostic results)
memory. Make sure diagnostic Bg
trouble code No. 0505 is dis-
played in Diagnostic Test Mode

I BT
7. Bun engine for at least 10 min-
utes at idle speed,
Is the 1st trip DTC 0114 HA
detected? Is it difficult to start
engine?
l No EL
(Go to next page.} (D)4
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

@ :
CHECK COMPONENT NG_ Replace front heated oxy-
(Front heated oxygen sensor heater). "| gen sensor.
Refer to "COMPONENT {NSPECTION"
below:,

OK

4
CHECK COMPONENT NG__ Repair or replace harness
{Front heated oxygen sensor). "| and/or connectors or
1. Turn ignition switch “OFF”. replace front heated oxy-
2. Disconnect sensor harness connector gen sensor.

and check for water.

Water should not exist.

If OK, go to step 3.
3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTION" on
next page.

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

4

INSPECTION END

E BISCORNECT

SEF145V

316

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals & and ).
Resistance: 2.3 - 4.3(} at 25°C (77°F)
Check continuity between terminals ) and (1), @) and (2.
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-160



TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S) (Cont'd) @l
% MONITOR ¥ NO FalL []

Front heated oxygen sensor
CMPSsRPM(REF)  2137rpm ; . _
MAS AIRVEL SE 196V @ 1) Startt engine and warm it up to normal operating tem-  [j4

. perature.
o e 2) Select “MANU TRIG™ and “HI SPEED” in “DATA MONI-
TR Os MR ToAN TOR” mode with CONSULT, and select “FR O2 SEN- EJj
SOR” and “FR 02 MNTR”.
INJ PULSE 2.6msec 3) Hold engine speed at 2,000 rpm under no load during
Iy the following steps. LG
RECORD 4} Touch “RECORD” on CONSULT screen.
SEF0a4pP 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: EE
cycle 11121314151

FR 02 MNTR R-L-R-L-R-L-R-L-B-L-R cL

R = “FR C2 MNTR”, “RICH”

L = “FR O2 MNTR”, “LEAN” MT

e “FR 02 SENSOR” voltage goes above 0.6V at least
once.

® “FR 02 SENSOR” voltage goes below 0.35V at least AT
once.

e “FR 02 SENSOR?” voltage never exceeds 1.0V.

CMPS FR AT 5
17-51 “RPM 02 S Maximum
(REF) SEN \ P - .
(rpm) (V) o ! f P ;A « Maximum voltage
09"13 2050 0.19 ' ! ! should be over 0.6V PD
0911 2050 0.18 = ' ' c at least one time.
09"09 2050 0.18 e N ' o
09"07 2037 0.18 z = ! | ' H ' H ' 1 ! 1 R
09°05 2037 0.18 w A S A S T N » Minimum voltage FA
09'03 2060 0.23 o L [ O T should be below 0.35V
09"01 2012 0.43 2 = b S L \‘,’ N ' at least ohe time.
w : Minimum B
GRAPH - e SEF{42V
8T
OR RS
@ 1) Start engine and warm it up to normal operating tem-
comect . perature. BT
Gj] 2) Set voltmeter probes between ECM terminals 69 (sen-
i sor signal) and @2 (ECM ground).
[ Ecm  [o]connecTor] fcg\ 3) Check the following with engine speed held at 2,000 Ha
= = © H rpm constant under no load. i
poritng ¢ Malfunction indicator lamp goes on more than 5 times
1\ }5 within 10 seconds in Diagnostic Test Mode Il (FRONT EL
o~ 5 HEATED OXYGEN SENSOR MONITOR). ==
¢ The maximum voltage is over 0.6V at least one time.

® The minimum voltage is below 0.35V at least one time. |

® & SEF140V e The voltage never exceeds 1.0V. i
317
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Heater pad

T-&’-wﬂ,‘ VR
i!k\\ AARAIRAT //.{{{/{\{#]\\\‘

I N

Louver

Hoider

FA

Zirconia tube

SEF463R

=y

Cutput voltage V. [v]

Q

1
1

Rich ~=— Ideal ratio —— Lean

Mixture ratio

SEF288D

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 compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to OV in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change

from 1V to OV.

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

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR

FR G2 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000
rpm

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

LEAN < RICH
Changes more than 5 times during
10 seconds.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
0 - Approximately 1.0V
(V)
1Engine is running—.| 2
5 B Front heated oxygen sen- 1
0 sor After warming up to normal operating tempera- | g4
ture and engine speed is 2,000 rpm.
SEF201T
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TROUBLE DIAGNOSIS FOR DTC P0133
Front Heated Oxygen Sensor (Response

Monitoring) (Front HO2S) (Cont’d) @l
oK NG ON BOARD DIAGNOSIS LOGIC
W To judge the malfunction of front heated oxygen sensor, this diag- [,

nosis measures front heated oxygen sensor cycling time. The time
is compensated by engine operating (speed and load), fuel feed-
back control constant, and front heated oxygen sensor temperature  Ejyj
index. Judgment is based on whether the compensated time (front
heated oxygen sensor cycling time index) is inordinately long or

av not. LE
SEF298U
Diagnostic Trouble _ Check ltems E
Code No. Malfunction is detected when ... (Possible Cause)
P0O133 ® The cycle of the voltage signal from the sensor is more than | ® Harness or connectors =E
0409 the specified time. (The sensor circuit is open or shorted.) -

® Front heated oxygen sensor
® Front heated oxygen sensor heater

® Fuel pressure GL
® Injectors
® [ntake air leaks
® Exhaust gas leaks ¥
& PCV ¢ W
® Mass air flow sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION A
WFR 02 SENSOR P0o133 M ] PROCEDURE
QUT OF CONDITION CAUTION: .
zzz======= MONITOR z====z===== AlwayS drive vehicle at a safe SPQEd- :

CMPS.RPM(REF) 1250rpm NOTE:

R soo Y If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- PD
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test. A,
TESTING CONDITION:

SEF148V] o Always perform at a temperature above -10°C (14°F). ‘
e Before performing the following procedure, confirm that [FA
MF= 02 SENSOR Po133H [] battery voltage is between 11V and 16V at idle.
e Never raise engine speed above 3,000 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- BR
====z=zx2= MONITOR —z2-zoooas DURE”. If the engine speed limit is exceeded, retry the
%TQTSLHPFE)'\Q(@EQ segTpm procedure from step 5).
B/FUEL SCHDL 3.2msec 1) Start engine and warm it up to normat operating tem- ST
perature.
2) Stop engine and wait at least 5 seconds. R
3} Turn ignition switch “ON” and select “FR 02 SENSOR &S
P0O133" of “FRONT 02 SENSOR” in “DTC WORK
SEF148V SUPPORT” mode with CONSULT.
4) Touch “START". BT
BFR 02 SENSOR Po133 [ ] 5) Start engine and let it idle for at least 3 minutes.
6) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the [HA
COMPLETED conditions continuously until “TESTING” changes 1o
“COMPLETED”. (It will take approximately 20 seconds
or more.) EL
CMPS-RPM (REF): 1,700 - 3,000 rpm
Vehicle speed: 80 - 120 km/h (50 - 75 MPH)
B/FUEL SCHDL: 1.1 - 4.8 ms 0¥
r SELF-DIAG RESULTS Selector lever: Suitable position
SEF213v
319
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S € 763
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SEF140V

320

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

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

from step 2).

7) Make sure that "OK" is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-166.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overali functicn of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
(E) 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminals &0 {sen-
sor signal) and 82 (ECM 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 |l (FRONT
HEATED OXYGEN SENSOR MONITOR}.

EC-164
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Front Heated Oxygen Sensor (Response

Monitoring) (Front HO2S) (Cont’d) Gl
] EC-FRO2-01
IGNITION SWITCH
ON or START
—
; FUSE ]
: 154 |BLOCK |Refer to "EL-POWER'. =
(J/B)

: s : Detectable line for DTC

| 120 | | = Non-detectable line for DTC L&

OR/B
)
OR/B
FlE
OR/B
|| i | R
FRONT Gl
HEATED
OXYGEN
SENSOR
(T
Eie)
EB| L2}
BR/Y 8
- AT
g
1 1
I I
i i .
5
o B [uml '
1 1 JOINT
I I CONNECTOR-1
I ]
1 .
L
1 1
! 1
] ] B/Y
1 1 i
o I i
® @
} lf RA
BR/Y 2} B/Y BrY
119 &l Irz57 I|32|| I I 5R
O2HF 02SF  GND-C  GND-C  |ECM{(ECCS BY BR BR <
CONTROL [
MODULE) ._I J_
Fi2
TP[2F[3PIE]4F[5PIEP] 7Pl (e T2 3 4] sKd6 718 ] o [0l (isa) 3~ ED) (—\ED BT
T o T i N2 fm]a s ]ie 17 s w Gl2[1) GY ] ey
HA
101|102|103(104| |105]|106{ 107|108 EL
100{110§111}112] {113|114]115)116 HS
1i7[11slt1al120] 21[iz2fr23f o4 GY Ml
IBX

AECH24A
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/// | SEF325V
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!
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Front heated oxygen sensor
[ 40 - 60 ¥
4.1 - 6.1, 30 - 44} /\<

-

{
e

SEFQ99P
= B acTiveTesT B [
SELF-LEARN 100%
CONTROL
—===—=z=z== MONITOR —==z==c==
CMPS«RPM(REF) 812rpm
COOLAN TEMP/S 93°C
FR 02 SENSOR 0.81V
FR O2 MNTR 102%
[ CLEAR
SEF100P!
B Front
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S
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Mass air flow sensor.
harness connector

/
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Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

-

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

SCrews.

Loosen and retighten front heated oxygen
Sensor.
Tightening torqgue:

441 - 60 N-m

(4.1 - 6.1 kg-m, 30 - 44 ft-Ib}

v

CHECK EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for
an exhaust air leak before three way cata-
lyst.

NG

#OK

hd

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

E ¥

Repair or replace.

CLEAR THE SELF-LEARNING DATA.

1. Start engine and warm it up to normal
operating temperature.
= 2. Select “SELF-LEARNING

' CONT” in “ACTIVE TEST”

mode with CONSULT.

3. Clear the self-learning control
coefiicient by touching
“CLEAR”.

4. Run engine for at least 10 min-
utes at idie speed.

Is the 1st trip DTC PO171 or
P0172 detected? Is it difficult
1o start engine?

Yes

OR

- Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
secends at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode L

6. Erase the diagnostic test mode
It (Self-diagnostic resulis)
memary. Make sure diagnoslic
trouble code No. 0505 is dis-
ﬁlayed in Diagnostic Test Mode

7. Run engine for at least 10 min-
utes at idle speed.
Is the 1st trip DTC 0115 or
0114 detected? Is it difficult to
start engine?

¢No

(Go to nexi page.)

EC-166

Y

Go to “TRCUBLE DIAG-
NOSIS FOR DTC PQ171",
EC-208 or “TROUBLE
DIAGNOSIS FOR DTC
PO172”, EC-213.
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| M€ QHE

| Ecm

lo] connecTor]f

LG

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

®
|

SEF141V|

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.

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

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.

If OK, check harness for short to ground

and shert to power.

¢0K

Y

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

CHECK COMPONENT
{Front heated oxygen sensor heater).
Refer to “"COMPONENT INSPECTICN”

NG

next page.
f OK

Y

Replace front heated oxy-
gen sensor.

CHECK COMPONENT
{Front heated oxygen sensor).
Refer to “COMPONENT INSPECTION”

NG

on next page.
‘LOK

¥

Replace front heated oxy-
gen sensor.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION”,
EC-107.

NG

'LOK

Replace mass air flow sen-
SO

CHECK COMPONENT
{PCV valve).
Refer to “COMPONENT INSPECTION”

NG

on EC-25,
J, OK

h 4

Repair or replace PCV
valve.

GHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF”.
2. Remove joint connector-1.
3. Check the following.
® Continuity between joint connector-1
terminal and ground
® Joint connector-1
{Refer to “"HARNESS LAYOUT” in EL
section.)
Continuity should exisl.
If OK, check harness for short to power.

NG

Y

‘LOK

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-93.

v

INSPECTION END

EC-167

Repair cpen circuit, short
to ground or short ta power
in harness or connectors.

A
[A
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TROUBLE DIAGNOSIS FOR DTC P0133

& DISCONNECT
1.8.
L1284
SEF145V)
W MONITOR ¥ NO FAIL D
CMPS*RPM(REF; 2137rpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C
FR 02 SENSOR 0.37v
FR Q2 MNTR l.LEAN
iNJ PULSE 2.6msec
by
[ RECORD
SEFOR4P

324

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals (3) and (1.
Reslistance: 2.3 - 4.3¢) at 25°C (77°F)
Check continuity between terminals (@) and (1), 3 and (2.
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

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 MONI-
TOR" mode with CONSULT, and select “FR 02 SEN-
SOR” and “FR 02 MNTR”.

3) Hold engine speed at 2,000 rpm under no load during
the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

¢ “FR 02 MNTR” in “DATA MONITOR"” mode changes
from “RIGH"” to “LEAN" to “RICH” 5 times in 10 sec-
onds.

5 times {cycles) are counted as shown below:
cycle 11121314151

FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH”

L = “FR O2 MNTR”, “LEAN”

o “FR Q2 SENSQOR” voltage goes above 0.6V at least
once.

¢ “FR 02 SENSOR” voltage goes below 0.35V at least
once.

& “FR O2 SENSOR” voltage never exceeds 1.0V.

EC-168
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Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

SEF140V

— 8B
CMPS FR @ _
RPN 02 @ Maximum
17:51 (REF) SEN . -~ .
(rom) ) i P Y H \ H ‘ * Maximum voltage
09”13 2050 0.19 should be over 0.6V
09" 11 2050 0.18 T : o ' at least one time.
09'08 2050 0.18 ogd ¢ o :
09'07 2037 0.18 - N
09'05 2037 0.18 u [ [ S A S * Minimum voltage
09'03 2060 0.23 o Lo L S T R S A S should be below 0.35V
09"01 2012 0.43 2 L L ‘-‘.‘ A at least one lime.
e dMinimum
L GRAPH ~o SEF142v
OR
T 7 (@ 1) Start engine and warm it up to normal operating tem-
Ej] @@) perature.
- 2) Set voltmeter prgogaes between ECM terminals (sen-
s sor signal) and (ECM ground).
LEew | I;ONNECTCZZH Gfé)\“ _ 3} Check the following with engine speed held at 2,000
pein 4 rpm constant under no load.
\ (o ¢ Malfunction indicator lamp goes on more than 5 times
‘D J- within 10 seconds in Diagnostic Test Mode 1| (FRONT
© HEATED OXYGEN SENSOR MONITOR).
¢ The maximum voltage is over 0.6V at least one time.
o o e The minimum voltage is below 0.35V at least one time.

e The voltage never exceeds 1.0V.

EC-169
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\\\\\‘ T —— =

Louver
Holder

NN
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T 4 P
A
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Zirconia tube

SEF463R

Cutput voltage V. [v]

0

Rich -=—— Ideal ratip —-—= 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 compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voliage
from approximately 1V in richer conditions to 0V in leaner condi-
tions. 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 1o OV.

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

MONITGR ITEM

CONDITION SPECIFICATION

FR O2 SENSOR

FR 02 MNTR

® Engine: After warming up

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

Maintaining engine speed at 2,000 || EAN <« RICH
rpm Changes more than 5 times during
10 seconds.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
0 - Approximately 1.0V
Mir—
' [Engine is running.| 2| -
50 B Front heated oxygen sen- L 1
sor After warming up to normal operating tempera- |
ture and engine speed is 2,000 rpm.
T SEF20MT
326
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Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d) @l
oK NG ON BOARD DIAGNOSIS LOGIC
NS To judge the malfuncticn, the diagnosis checks that the front ({4
WV mmmmmmmms oo heated oxygen sensor output is not inordinately high.
W M EL
oV LG
SEF301U
Diagnostic Trouble o Check liems
Code No. Malifunciion is detected when ... (Possible Gause)
PO134 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors [eE
0412 (The sensor circuit is open or shorted.)
® Front heated oxygen sensor
&L
WIT
DIAGNOSTIC TROUBLE CODE CONFIRMATION AT
% MONITOR  + NOFaL [_] PROCEDURE
CMPS*RPM{REF) orpm NOTE: TiE
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” 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 and =g
| RECORD ] wait at least 5 seconds.
SEF232L) OR

&= 1) Turnignition switch “ON” and wait at least 5 seconds. @4
2) Select “MODE 3” with GST.
OR
/T;”Es) 1) Turn ignition switch “ON" and wait at least 5 seconds. g
e 2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic gp
results)” with ECM.

5L

¢

20
@D

EC-171
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Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

- EC-FRO2-01
IGNITHON 8WITCH
ON or START
! FUSE
154 {BLOCK |Refer to “EL-POWER".
(JB)
M : Detectable line for OTC
2P —— : Non-cgetectabie line for DTC
JiEk[
oR/B
R
OR/B
OR/B
[ER]
FRONT
HEATED
OXYGEN
SENSOR
F16
[N [y P
BR/Y B
——
(e
| i
1 1
1 1
! i
1 1 JOINT
1 1 CONNECTOR-1
.
| 1
1
1
A B L
1 1 B/Y
| | I
Lx:
| ® ®
BR/Y B BfY BfY

s N sy B 1

O2HF 025F GND-C  GND-C  |ECM(ECCS Biy BR BR
CONTROL [
MODULE) ._J l
D) L
F11 F12
1 PePIP I j4PisPl6P7P Guize HHHABESBHEBAIE (a59) R G C:——:—:@
(el T I N T ) S T HlezlEpe s s hir 181 ~w G2l oy oy

101[102}1021104| [105} 108 107} 108 o4 25| _ladlas]aslar] Jeaes]ee] e)

sgfaclzafs1 52 salesleolrof 71 :
tostrcfiifiiz] [1aftiapiislie 31|32 hs.
117|118} 119f120] [121f122123] 124 12143] eeleferfseles] [77]vslr] |80

AEC524A
328
EC-172



TROUBLE DIAGNOSIS FOR DTC P0134
Front Heated Oxygen Sensor (High Voltage)

r‘)
i 7 N L (Front HO2S) (Cont’d) &l
i Front heated
PGNP78" Pt /& DIAGNOSTIC PROCEDURE
¢ .
L {41 - 6.1, 30 - 44) MA
NP — INSPECTION START
A4 El
1. Turn ignition switch “OFF”.
2. Loosen and retightan front heated oxy-
g gen sensor. LE
: (kg-m., ft-Ib) Tightening torgue: ¥
T 40 - 60 N'm
SEF332V
(4.1 - 6.1 kg~m, 30 - 44 fi-lb)
k \ Bfai?e res/erlvoir ?ank
L i
CHECK INPUT SIGNAL CIRCUIT. NG._ Repair open circuit, short [FE
1. Disconnect front heated oxygen sensor to ground or short {0 power
harness connector and ECM harness in harness or connectors.
connector. o
2. Check hamess continuity between ECM oL
terminal and terminal (2).
Continuity should exist.
3. Check harness continuity between ECM i
harness connector m terminal (or terminal @) and
~ seraany||  ground. .
Continuity should not exist.
If OK, check harness for shert to ground AT
W DISCOMNECT ((fﬁ) % and short to power.
M ] v e
o
" EeMm l ICONNECTOR" CHECK COMPONENT NG> Repair or replace harness
= {Front heated oxygen sensor). and/or connectors or
1. Turn ignitien swilch “OFF”. replace front heated oxy- Ei
@ 2. Disconnect sensor harness connector gen sensor.
and check for water.
C 1 Water should not exist.
Q] - If OK, go to step 3. FE,
3. Check front heated oxygen sensor.
sEF141y| | Refer to “COMPONENT INSFECTION” on
next page.
Pag R,
OK
h 4
CHECK SHIELD CIRCUIT. NG.; Repair open circuit, short BB
1. Turn ignition switch “OFF”. to ground or short to power
2. Remaove joint connector-1. in harness or connectors.
3. Check the following.
® Continuity between joint connector-1 &r
terminal (1) and ground
® Joint connector-1
(Refer to "HARNESS LAYOUT" in EL. .
section.) B
Continuity should exist.
If OK, check harness for short to power,
Y
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-93. HA
h 4
INSPECTION END EL
o
329

EC-173



TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

330

0 (Front HO2S) (Cont’d)
* MONITOR ¥ NO FAL COMPONENT INSPECTION
CMPSsRPM(REF)  2137rpm
MAS AIR/FL SE 1.96V Front heated oxygen sensor
COOLAN TEMP/S 84°C @ 1) Start engine and warm it up to normai operating tem-
FR Q2 SENSOR 0.37V perature.
FR O2 MNTR LEAN 2) Select “MANU TRIG"” and “Hi SPEED” in "DATA MONi-
INJ PULSE 2 Bmsec TOR” mode with CONSULT, and select “FR O2 SEN-
i SOR” and “FR Q2 MNTR”.

RECORD | 3) Hoid engine speed at 2,000 rpm under ne load during

SEF0B4P the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR O2 MNTR” in "DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle | 1121314151

FR C2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH"

L =“FR 02 MNTR”, “LEAN”

e “FR 02 SENSOR” voltage goes above 0.6V at least
once.

e "FR 02 SENSOR” voltage goes below 0.35V at least
once.

¢ “FR O2 SENSOR” voltage never exceeds 1.0V.

S @&
CMPS FR EXYhs _
1751 «RE'M Q2 eQ Maximum i
(REF) SEN b 7 :
(rprm) W [ i L K ' ; . * Maximum voltage
09"13 2050 0.19 should be over 0.6V
09'11 2050 0.18 e : ' T at least one time.
0908 2050 0.18 e e o -
0807 2037 0.18 =z * v v [ - S .
09"05 2037 0.18 o . Vo Lo HI o) « Minimum voltage
09'03 2060 0.23 & Lo S o) should be below 0.35Y
09'01 2012 0.43 ° N N at least one time.
u Minimum
GRAPH [ = o l- SEF142v
OR
@ 1} Start engine and warm it up to normal operating tem-
@ COMNECT @ @ perature.
Hs. G} ¢ 2} Set voltmeter probes between ECM terminals 69 (sen-
— sor signal) and @2 (ECM ground).
|L_ecw [ofconnecTor| Cf(g\H 3} Check the following with engine speed held at 2,000
3 N 3 rpm constant under no lcad.
2\" ¢ Malfunction indicator lamp goes on more than 5 times
2 ;5 within 10 seconds in Diagnostic Test Mode Il (FRONT
° ¢ HEATED OXYGEN SENSOR MONITOR).
e The maximum voltage is over 0.8V at ieast one time.
D O ¢ The minimum voltage is below 0.35V at least one time.
SEF140V & The voltage never exceeds 1.0V.
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Front Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshatft positicn sensor Engine speed N

@i
Rl
Front HA
| heated oxy-
ECM g gen sens)(?: =n
Ell
heater

The ECM performs ON/OFF control of the front heated oxygen sensor heater corresponding to the engine e

speed.
OPERATION
Engine speed rpm Front heated oxygen sensor heater
Above 3,000 rpm (2WD models) OFF
More than 6 seconds after engine speed exceeds 3,000 rpm (4WD models) EE
Below 3,000 rpm (All models) ON
For 6 seconds after engine speed exceeds 3,000 rpm (4WD models only)
ClL
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. T
MONITOR ITEM CONDITION SPECIFICATION
® Engine speed: Below 3,000 rpm (All models) 5T
For 6 seconds after engine speed exceeds 3,000 rpm  [ON o
{(4WD models only)
FR 02 HEATER
® Engine speed: Above 3,000 rpm (2WD models) &
More than 6 seconds after engine speed exceeds 3,000 | OFF
rem (AWD models)
P
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECM ground). =4
FA
TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLCR (DC Voltage) B
[Engine is running.|
— Engine speed is below 3,000 rpm. (All models) | approximately 0.4V EBE
L For 6 seccnds after engine speed exceeds
3,000 rpm {4WD modeis only)
Front heated oxygen sen- —— _ &7
ne | BRY | ter [Engine is running.| v
Engine speed is above 3,000 rpm. (2WD mod- BATTERY VOLTAGE
els) (11 - 14v) A8
I More than 6 seconds after engine speed
exceeds 3,000 rpm (4WD models)
i)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble N Check ltems Ha
Code No. Malfunction is detected when ... (Possible Cause) 5
P0O135 ® The current amperage in the front heated oxygen ® Harness or connectors
0901 sensor heater circuit is out of the narmal range. {The froni heated oxygen sensor heater circuit is EL
{An improper voltage drop signal is sent to ECM open or shorted.)
through the front heated oxygen sensor heater.) ® Front heated oxygen sensor heater
[
331
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# MONITOR  + NOFAL I

CMPS*RPM(REF)

800rpm

RECORD

l

SEF712T

332

Front 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 ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is in between 10.5V and 16V at idle.

® 7

2)

Turn ignition switch “ON™ and select “DATA MONITOR”
mode with CONSULT.
Start engine and run it for at least 6 seconds at idle

speed.
OR

1)

@
i

7]
&)

2)
3)

4)

Start engine and run it for at least 6 seconds at idle
speed.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and run it for at least 5 seconds at idle
speed.
Select “MODE 3” with GST.

OR

2)
3)

Start engine and run it for at least 5 seconds at idle
speed.

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

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

® When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode Il) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il) is recommended.
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Front Heated Oxygen Sensor Heater (Cont’d)
- EC-FRO2/H-01

IGNITION SWITCH
ON or START '7\\1’[‘533
|
171 5A EESEK Refer to "EL-POWER”. s - Detectable line for DTC
(J/B) = : Non-detectable line for DTC
E
: M2E )
]
T e
(F27)
R/ G2
OB
l_LH_I F&
5
FRONT
HEATED
OXYGEN &
SENSOR CL
- 2' T
BR/Y B
. e
X
1 1
L AT
1 |
] I
| ]
o JOINT
; i CONNEGTOR-1 s
|
i | 1
] S ED
1 i BIY
1 |
I I
1 i
i I A
I I B2
1 |
! I @ ®
] |
! |
BR/Y E BY B/Y [—I

rJ—| |——'—| BY BR BR

119 [50] 25 [3Z] 1 58

O2HF 02SF GND-C  GND-C |ECM (ECCS ._l

CONTROL rdl
MODULE) = =
F29 @T
=Y
RS
1PJerl3p T ]aPlsRlBr 7P| (azé 1[2]sT4] sECTe] 7 Ta [a[1o]Gusg) ] (—xao3\(F27)

0 S O o e 113513114 115 116 |17 |18 ? GY KR KR N R e BT
10tfioefos104] Frosfiosfto7]1ce e HA
ogtiof111 |12l |113f114(115]118 H.S
17(i18[1iaf120| [121|122|123]124 Gy -2 _

=l
(B9
AECS525A
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o~

o R
Brake reservoir
i

\

|

Vehicle front

v

harness connector %\'
~

SEF331V

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A€ E

|'
B CH

SEF150V

Bl oscomzer
& €&
[

ECM | CONNECTOR]| 3]2[
119

v
CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF”. | ®15Afuse
2. Disconnect front heated oxygen sensor ® Harness connectors
harness connector. , @
3. Turn ignition switch “ON”. ® Harness for open or
4. Check voltage between terminal @ shiort between front
and ground with CONSULT or tester. heated oxygen sensor
Volage: Battery voltage and 15A fuse
If NG, repair harness or
OK connectors.
E
CHECK GROUND CIRCUIT. NG_ Repair open circuit, short
t. Turn ignition switch “OFF”. " to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check harness continuity between ter-
minal and ECM terminal .
Continuity should exist.
If OK, check hamess for short to
ground and short to power.
OK
¥
NG

CHECK COMPONENT

{Front heated oxygen sensor heater).
Refer o “COMPONENT INSPECTION”
below.

¥

OK

A d

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-93.

SEF151Y

MSCONNECT

Lss
TS.

1023

(2]

SEF145V

Y

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater

Replace front heated oxy-
gen sSensor.

Check resistance between terminals (3 and (.
Resistance: 2.3 - 4.3{) at 25°C (77°F)

Check continuity between terminals (2 and (1), 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 fioor; use a hew one.
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Heater pad

/Holder

sz, )

I
_’—{“g‘ &\\\\\“\

TR -
TTLY = e

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
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.

5B
CONSULT REFERENCE VALUE IN DATA MONITOR MODE aE
Specification data are reference values.

MONITOR ITEM GONDITION SPECIFICATION CL
RR 02 SENSOR . . Revving engine from idle to 3,000 0 - 0.3V & Approx. 0.6 - 1.0V
.............................. ® Engine: After warming up oKl T
RR 02 MNTR rpm quICKly LEAN « RICH Wi
ECM TERMINALS AND REFERENCE VALUE AT

Specification data are reference values and are measured between each terminal and G2 (ECM ground).
TER- .
WIRE DATA TF
MINAL COLOR ITEM CONDITICN (DC Voltage)
NQO.
|Engine is running. | 28]
56 | OR Rear heated oxygen sen- After warming up to normal operating tempera- | g . Approximately 1.0V
sor ture and revving engine from idle to 3,000 rpm A,
quickly
D(ﬂ'—d\
ON BOARD DIAGNOSIS LOGIC A
The rear heated oxygen sensor has a much longer switching time
between rich and lean than the front heated oxygen sensor. The pgg
oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge malfunctions of the rear heated
oxygen sensofr, ECM monitors whether the minimum voltage of the &7
sensor is sufficiently low during various driving conditions such as
fuel-cut.
RS
ov RS
SEF304U
ET
Diagnostic Trouble o Check Items
Code No. Malfunction is detected when ... (Possible Cause)
PO137 ® The minimum voltage from the sensor has not reached the ® Harness or connectors 2
0511 specified voltage. {The sensor circuit is open or shorted.)
® Rear heated oxygen sensor -
® Fyel pressure EL
® Injectors
(D29
335
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TROUBLE DIAGNOSIS FOR DTC P0137

B RRO2SENPC137 B [
CONDT1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

===z====== MONITOR =2=======-
CMPS.-RPM(REF) 912rpm
THRTL POS SEN 051V
B/FUEL SCHDL 1.0msec

SEF152V

B RRO2SENF0O137 B [

CONDA: iz lie
COND2: INCOMPLETE

COND3: INCOMPLETE

zzzo=====z MONITOR zzz==z=0==
CMPS.-RPM(REF) 1687/rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6msec

SEF153V)

B RRO2SENPO137 B [
COND1: COMPLETED
COND2: INCOMPLETE
COND3: INGOMPLETE

========== MONITOR mozomeeme=
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94Y
B/FUEL SCHDL 3.6msec

SEF154V

B RRO2sENPOIZ7 B []
COND1: COMPLETED
COND2: COMPLETED
CONDS: INCOMPLETE

========== MONITOR z=zz==z===
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0msec

SEF155V

336

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE: :

e “COMPILETED” will appear on CONSULT screen when ali
tests “COND1”, “COND2” and “COND3"’ are completed.

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

TESTING CONDITION:
e Never stop engine during this test. If the engine is
stopped, reperform this test from step 2).
e Always perform at a temperature above -10°C (14°F).
Procedure for COND1
1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “RR 02 SENSOR
P0O137"” of “REAR 02 SENSOR” in “DTC WORK SUP-
PORT” mode with CONSULT.
4) Touch "START".

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

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under
no load.
If “COMPLETED” appears on CONSULT screen, go to
step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7} When the following conditions are met, “TESTING” will
be displayed at “COND1” on the CONSULT screen.
Maintain the conditions continuously until “TESTING”
changes to “COMPLETED?”. (It will take approximaiely
50 seconds.)

CMPS-RPM (REF): 1,400 - 3,000 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 1 - 4.8 ms

Selector lever: Suitable position

NOTE:

o If “TESTING” is not displayed after 5 minutes, retry
from step 2).

e |If “COMPLETED” already appears at “COND2” on
CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 8).

Procedure for COND2

8) While driving, release accelerator pedal completely
[with “OD” OFF (A/T models only)] from the above con-
dition [step 7] until “INCOMPLETE” at “COND2” on
CONSULT screen has turned to “COMPLETED"”. [It will
take approximately 1 second (A/T), 4 seconds (M/T).]
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d) Gl
WM RR 02 SENSOR Po137H [ NOTE:
e If “TESTING” is not displayed after 5 minutes, retry .,
COMPLETED from step 2). o

s |f “COMPLETED” already appears at “COND3” on
CONSULT screen before “Procedure for COND3” is i
conducted, it Is unnecessary to conduct step 9). :

Procedure for COND3

9) Stop vehicle and let it idle until “INCOMPLETE" of 14
SELF-DIAG RESULTS “COND3" on CONSULT screen has turned to “COM- ~
SEF214V/ PLETED". (It will take a maximum of approximately 6
minutes.}
NOTE:
If “TESTING” is not displayed after 5 minutes, retry
from step 2). EE

10) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-

NOSTIC PROCEDURE", EC-183. L
[T

W caecT @ OVERALL FUNCTION CHECK
HS. E} ¢ Use this procedure to check the overall function of the rear heated =

oxygen sensor circuit. During this check, a 1st trip DTC might not
ECM__ ¥ CONNECTOR e (S\\_H be confirmed.

¥ 3 S, @ 1) Start engine and warm it up to normal operating tem- gy,
2 / perature.
‘ﬂ )’-5 2) Sel voltmeter probes between ECM terminals @e (sen-
¢ sor signal) and @2 (ECM ground). 4
3) Check the voltage when revving engine up to 4,000 rpm
® € SEF156V under no load at least 10 times.
(Depress and release accelerator pedal as soon as pos- 4,
sible.) -
The voltage should be below 0.54V at least once
during this procedure. R

If the voltage can be confirmed in step 3, step 4 is
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the &7
voltage. Or check the voltage when coasting from 80 *'
km/h (50 MPH) in 3rd gear position (M/T), D position
with “OD” OFF (A/T). _
The voltage should be below 0.54V at least once R
during this procedure.

A

EL
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Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

IGNITICN SWITCH
ON or START

15A

FUSE
BLOCK
(I/B)

M26,

REAR
HEATED
OXYGEN
SENSOR

=
=

1]

Refer to “EL-POWER".

EC-RRO2-01

. : Detectable iine for DTC
— . Non-detectable line for DTG

JOINT
CONNECTCR-1

-

s

OR =1 R+ Bi? I H 1

BB
[—‘—l I—‘j |—l—| l—l—l BR BR &R BY
[122] fiz4] [ I I n
02HR 02sR GND-E GND-E | ECM (ECCS ® ®
CONTROL u .
MCDULE) 2 c
F12 ED
]
1IN D) 1F[2PRP][4P[5FIeP[7F | (M26 112[3]7 & TJa[5]6](M58 IBRAB<HHEBRRED
4|2/ GY 6F [oF|rjitPhzp isplipfiarer] W 7lslo il el slit15l8] W nfiefrfufis[efirlie] w
(—\(Fa0
] &y
101]102]103(104 [108]105}107}108 B
10a{1101111[112| [113]114]115]118 HS
17 1el119t20| [121]120]123] 124 GY 3.
AEC526A
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TROUBLE DIAGNOSIS FOR DTC P0137
Rear Heated Oxygen Sensor (Min. Voltage

: Monitoring) (Rear HO2S) (Cont’d) €l
N S\ =7/ ) DIAGNOSTI%) F('ROCEDURE
N — {
\15_1\ Engine ground\0 0
4\ TN b gmnd INSPECTION START REA
=Ny yzﬂ W/

Ry
LT Ry,
e \l - v =
= ~ Vehicle

SO Alr dugt Toed 1. Turn ignition switch “OFF".
S front 2. Loosen and retighten engine ground
@ SCrews. LE
S ——  SEF325v
v
D iy Todele A CLEAR THE SELF-LEARNING DATA. | ®% | Go to “TROUBLE DIAG-
\’é‘! 1. Start engine and warm it up to normat NOSIS FOR DTC P0172",
\H o ated operating temperature. EC-213. =
ear rneate

/@ 2. Select “SELF-L.LEARNING
CONT” in “ACTIVE TEST”

mode with CONSULT. cL
3. Clear the self-learning control b
coefficient by touching

"CLEAR”. _
4. Run engine for at least 10 min- M
utes at idle speed.
SEF333V Is the 1st trip DTC P0172
detected? Is it difficult to start AT
W activetesT B[] engine? oR
SELF-LEARN 100% @ 2. Turn ignition switch “OFF”. TE
CONTROL 3. Disconnect mass air flow sensor
—======= MONITOR ======== harness connector, and restart
CMPS-RPM(REF) 812rpm and run engine for at least 3
COOLAN TEMP/S 93°C seconds at idle speed. Po
FR 02 SENSOR 0.91v 4. Stop engine and reconnect
FR O2 MNTR 102% mass air flow sensor hamess
connector. S
| CLEAR | 5. Make sure diagnostic trouble
SEF100P code No. 0102 is displayed in
Diagnostic Test Mode II. 54

6. Erase the diagnostic test mode
Il {Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis- 2R
played in Diagnostic Test Mode
I

7. Run engine for at least 10 min- &7
utes at idle speed,
Is the 1st trip DTC 0114
detected? Is it difficult to start =S
engine? e
¢ No
® CH)
{Go to next page.)
EL
[B)4
339
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DESCONNECT DISCONNECT
I &) M€
eI C )
T Fc |[00NNECTOH| G
56
SEF157V
DISCONNEGT '|
L- J |
SEF307U
Dlscl}NNEcr '
[lfefe]7]ells]4]3[2]1]
[13|1?|1s]15|14\13|12|11|
..]
= SEF158V
340

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

®

s

CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1. Disconnect rear heated oxygen sensor | ® Harness connectors
harness connector and ECM harness , @
connector. ® Harness for open or
2. Check harness continuity between ECM short between rear
terminal . and terminal heated oxygen sensor
Continuity should exist. and ECM
3. Check harness continuity between ECM i NG, repair open circuit,
terminal . or terminal @ and short to ground or short to
ground. "power in harness or con-
Continuity should not exist. nectors.
If OK, check harness for short to
ground and short to power.
OK
'
CHECK GROUND CIRCUIT. NGk Check the following.
Check harness continuity between termi- | ® Harness connectors
nal {4) and engine ground. @s9, Ez2
Continuity should exist. ® Joint connector-1
If OK, check harness for short to ground ® Harness for open or
and short to power. short between rear
heated oxygen sensor
OK and ground
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
¥
CHECK COMPONENT NG | Replace rear heated oxy-
(Rear heated oxygen sensor). "] gen sensor.
Refer to "COMPONENT INSPECTION”
on next page.
OK
= v
NG

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect harness connector (F27).

3. Check harness continuity between har-
ness connector @ terminal . and
ground.

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

¥

OK

Y

Parform “TROUBLE DIAGNOGSIS FOR
INTERMITTENT INCIDENT”, EC-93.

Y

INSPECTION END

EC-184

Check the following.

® joint connector-1

® Harness for open or
short between harness
connector and
ground

i NG, repair open circuit or

short to power in harness

or connectors.




TROUBLE DIAGNOSIS FOR DTC P0137

BAcTiveTEsTE [

FUEL INJECTION 25%
=z====z=z== MONITOR z=zz=zzzz=z

CMPSeRPM(REF) 812rpm

FR 02 SENSOR 0.94v

RR 02 SENSCR 1.89V

FR 02 MNTR RICH

RR O2 MNTR RICH

[Cu/ IV DWN J[Qd]

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (Cont’d) el
COMPONENT INSPECTION
Rear heated oxygen sensor Tl
1) Start engine and warm it up to hormal operating tem-
perafure. N

2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SENSOR” as the monitor item with
CONSULT. N

3} Check “RR 02 SENSOR” at idle speed when adjusting
“FUEL INJECTION” to +25%.

SEF159v
“RR 02 SENSOR” should be above 0.56V at least
once when the “FUEL INJECTION” is +25%.
oy " N “RR 02 SENSOR” should be below 0.54V at least
. e @@ @w once when the “FUEL INJECTION” is —25%. B
— OR 75
IL_Ecm _[o{connecTon] o fé)"\\_H .‘ 1) Start engine and warm it up to normal operating tem-

56 32 s 3 perature.
portind 2) Set voltmeter probes between ECM terminais (sen- i
= //2'_5 sor signal) and 82 (ECM ground).

o 6 3) Check the voltage when racing up to 4,000 rpm under
no load at ieast 10 times. T
® O (Depress and release accelerator pedal as soon as pos-
SEF156v sible.)
The voltage should be above 0.56V at least once. &
i the voltage is above 0.56V at step 3, step 4 is not
necessary.

4) Check the voltage when racing up to 5,000 rpm under TF
no load. Or 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 FB
position with “OD"” OFF (A/T).

The voltage should be below 0.54V at least once.
A
88 27
gy °
FE oo B
o = 7
8 g 3- -
2 ; g ;53 . . The wvoltage should be above S
S h 2 - ! A 0.58V at least ana time.
538§ 3- : !
Eon oy / k The voltage should be below ST
g g § g 8 _____________ : ‘\,.. } 0.54V at least one time.
_EF e : — E— i
Bl
&
EL
|2
341
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Heater pad
¥ T
e A xzﬁ%V
Ve 2T

= AT

rl

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fue!l 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 hot used
for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

RR ©2 SENSOR

RR Q2 MNTR

® Engine: After warming up

Rewving engine from idie to 3,000 |0 - 0-3V © Approx. 0.6 - 1.0V

rpm quickly

LEAN <> RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Eng&ne i$ running.
56 | OR Rear heated oxygen sen- After warming up to normal operating tempera- | o . Approximately 1.0V
sor ture and revving engine from idle to 3,000 rpm
quickly
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
oK NG between rich and lean than the front heated oxygen sensor. The
1V oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge malfunctions of the rear heated
0.58V- A --f - --f oo oxygen sensor, EGM monitors whether the maximum voltage of the
sensor is sufficiently high during various driving conditions such as
fuel-cut.
ov
SEF303U

Diagnostic Trouble

Malfunction is detected when ..,

Check Items
(Possible Cause)

Code No.

PO138 ® The maximum voltage from the sensor has not reached the ® Harness or connectors

0510 specified voltage. (The sensor circuit is open or shorted.)
® Rear healed oxygen sensor
® Fuel pressure
® Injectors
® Intake air leaks

342
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TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

&l

Monitoring) (Rear HO2S) (Cont’d)

COINS?: (cj)'zufléNFSc?gNF;ma. H DIAGNOSTIC TROUBLE CODE CONFIRMATION
COND2: INCOMPLETE PROCEDURE WA
COND3: INCOMPLETE CAUTION: "
Eﬁ;gﬁ;ﬁ?ﬁ%gmﬂ gtopm Always drive vehicle at a safe speed.
THRTL POS SEN 0.51V NOTE: ER
B/FUEL SCHDL 1.0msec e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2"” and “COND3” are completed. N
e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- LG
I— CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.
B RR 02 SENSOR Po135Ml [] TESTING CONDITION:
8823;5ETE ¢ Never stop engine during this test. If the engine is FE
COND3: INCOMPLETE stopped, reperform this test from step 2). =
zz==zz==== MONITOR ========== ¢ Always perform at a temperature above -10°C (14°F).
CMPS-RPM(REF) 1687rpm Procedure for COND1 o
E',"FFL{JELLPS%igEN g:g‘im\;ec 1) g;erlgt eir;gine and warm it up to normai operating tem- b
ure.
2) Turn ignition switch “OFF” and wait at least 5 seconds. T
3) Turn ignition switch “ON" and select “RR 02 SENSOR M
SEF161Y P0138” of “REAR 02 SENSOR” in “DTC WORK SUP-
PORT” mode with CONSULT. &
4) Touch “START”. A
B RR 02 SENSOR Po135Hl [] 5) Start engine and let it idle for at least 10 seconds.
égE% &%%EEE&DE 6) ?c?\;ozr&gine up to 2,000 rpm 2 or 3 times quickly under =
S MONITOR ======x=== Ift“C?ch)/;PLETED” appears on CONSULT screen, go to
CMPS-RPM(REF) 1687rpm step 10). _
THRTL POSSEN ~ 0.94V If “COMPLETED" does not appear on CONSULT CT
B/FUEL SCHDL 8.6msec screen, go to the following step.
7) When the following conditions are met, “TESTING” will __
be displayed at “COND1” on the CONSULT screen. I
Ler oy Maintain the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approximately _
50 seconds.} RA
M RR 02 SENSOR Po133H [ CMPS-RPM (REF): 1,400 - 3,000 rpm
ggmg;: ggmtggg Vehicle speed: 64 - 120 km/h (40 - 75 MPH) &F
= B/FUEL SCHDL: 1 - 4.8 ms Bl
_P_?EJP_:TJE\I?A%%T%;E __________ Selector lever: Suitable position
CMPSRPM(REF)  1050rpm NOTE:
THRTL POS SEN 0.51V e If “TESTING” is not displayed after 5 minutes, retry ST
B/FUEL SCHDL 1.0msec from step 2).
e If “COMPLETED” already appears at “COND2" on
CONSULT screen before “Procedure for COND2” is R&

conducted, it is unnecessary to conduct step 8).
SEF163V Procedure for COND2

8) While driving, release accelerator pedal completely BT
[with “OD” OFF (A/T models only}] from the above con-
dition [step 7] until “INCOMPLETE"” at “COND2” on
CONSULT screen is turned to “COMPLETED”. [It will [Rl&
take approximately 1 second (A/T), 4 seconds (M/T).]

EL

B3
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B RR C2 SENSOR Po13sHl [

COMPLETED

SELF-DIAG RESULTS

SEF215Y

A€ D0

[eov[ofconnecTor] . f&\_H

56 32

D &

SEF156V
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

NOTE:

e If “TESTING” is not displayed after 5 minutes, retry
from step 2).

e [If “COMPLETED” already appears at “COND3” on
CONSULT screen before “Procedure for COND3” is
conducted, it is unnecessary to conduct step 9).

Procedure for COND3

9) Stop vehicte and let it idle until “INCOMPLETE” of
“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately 6
minutes.)

NOTE:

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

from step 2).

10) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS".

If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE”, EC-190.

OR

OVERALL FUNCTION CHECK

-Use this procedure to check the overall function of the rear heated

oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

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

2} Set voltmeter probes between ECM terminals (sen-
sor signal) and 62 (ECM ground).

3) Check the voltage when revving engine up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as pos-
sible.)

The voltage should be above 0.56V at least once
during this procedure.

If the voltage can be confirmed in step 3, step 4 is
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T}, D position
with “OD” OFF (A/T).

The voltage should be above 0.56V at least once
during this procedure.

EC-188
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d) @

i} EC-RRO2-01 BAA,

IGNITION SWITCH
ON or START
! FUS(E:
BLOCK [Refer to “EL-POWER".
(JB) mwwm - Dstectable line for DTG El
= : Non-detectable line for DTC
]
- LG

OFI’JB
OR/B
=1l
[2] REAR
HEATED 5
OXYGEN EE
SENSOR
1 A
R/B OR
-
~__
! MT
Y
R/B OR AT
M58 (V59)
H® @
F27
R/B OR 1E
i

-
[l —-
-
I _____ .
S B
Em] 5
JOINT FA
i CONNECTOR-1
|
L] R

R/B OR
|—'—| I—l—l BR BR BR BY
[z [56] [ I I u
OZHR 025R ECM (FCCS ® @
CONTROL u - ST
MODULE) = 2 S
Fi
AS
]
ATNM2D  [PRAEP[ETAREPERRE| (28 2] < Ta]5][s](vs8 1J2[ 3] 4 s€48]7[8[9]10](ms59)
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jis)
(— (a1
GY HL’E"
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100f110f111]152f |11a]114[115]116 H.S.
17{11gf116[120] [121]122]123(124 EREEE
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Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

—= 7
Englfe E,mund@: @L DIAGNOSTIC PROCEDURE
Adh ¥ reh

2 7
& RE\ngme grci;nd (F12) INSPECTION START

Y

~ Vehicle

front 1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
@ SCrews.
SEF325V
For California 4WD model T
or California models
Under vehicle view ~ CLEAR THE SELF-LEARNING DATA 7es | Go to “TROUBLE DIAG-
— & 1. Start engine and warm it up to normal NOSIS FOR DTG P0171”,
_operating temperature. EC-208.
vgen sems ‘lﬁl ™ 2. Select “SELF-LEARNING
oxygen sensor = CONT” in “ACTIVE TEST”

Vehicle

tront mode with CONSULT.

3. Clear the self-learning control

/ \ coefficient by touching
2 “CLEAR”.
T Thren way catal@ \ 4. Run engine for at least 10 min-
N utes at idle speed.
SEF333v Is the 1st trip DTC PO171
detected? Is it difficult to start
W acTivetesT [ engine? oR
SELF-LEARN 100% g~ 2. Turn ignitien switch “OFF”,
CONTROL @ 3. Disconnect mass air flow sensor
====z==== MONITOR ====z==== hamess connector, and restart
CMPS*RPM(REF) 812rpm and run engine for at least 3
COOCLAN TEMP/S 83°C seconds at idle speed.
FR 02 SENSOR 0.91V 4. Stop engine and reconnect
FR 02 MNTR 102% mass air flow senseor harness
connector.
[ CLEAR | 5. Make sure diagnostic trouble
SEF100P code No. 0102 is displayed in

Diagnostic Test Made i

6. Erase the diagnostic test mode
Il (Seif-diagnoslic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
pfayed in Diagnostic Test Mode
Il.

7. Run engine for at least 10 min-
ules at idle speed.
Is the 1st trip DTC 0115
detected? Is it difficult to start

engine?
1 No

(Go to next page.)
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‘V . DISCONNELT “ . DISCOHNECT
[ Ecm ]OICONNECTORH ‘\
56 I
d '-—J |
SEF157V
. DISCONNECT \
'.
il
SEF307U
mSEUNNECT f
o|aivle
\1s|1?l1ol15|14|13|12|1 (£22)
- SEF158V

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d) €l

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect rear heated oxygen sensor
harness connector and ECM harness
cohnector,

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

3. Check harness conlinuity between ECM
terminal . or terminal @ and
ground.

Continuity should not exist.

NG | Check the following. i

Y

L ] Harnes%nnectors
@59,

L Ha\%ess for open or
short between rear
heated oxygen sensor
and ECM

If NG, repair open circuit,

short to ground or short to

power in harmess or con-

nectors. F&

if OK, check harness for short to =
ground and short to power.
oK GL
CHECK GROUND CIRCUIT. NG | check the following. Wi
Check harness continuity between termi- | ® Harness connectors
nal (4} and engine ground. @59, F2D
Continuity should exist. ® Joint connector-1 AT
If OK, check hamess for short to ground ® Hamess for open or s
and short to power. short between rear
heated oxygen sensor -
OK and ground i
if NG, repair open circuit,
short to ground or short to
power in harness or con- =)
nectars.
! _
CHECK COMPONENT NG .| Replace rear heated oxy- FA
(Rear heated oxygen sensor). gen sensor.
Refer to “COMPONENT [NSPECTION”
on next page. IR
OK
D] + B
CHECK SHIELD CIRCUIT. NG | Gheck the following.
1. Turn ignition swiich “OFF”. ® Jaint connector-1 -
2. Disconnect hamess connector E2D. ® Harness for open or ol
3. Check hamess continuity between har- shert between harmness
ness connector €27) terminal (14 and connector §27) and
ground. ground s
Continuity should exist. f NG, repair open circuit or
If OK, check harness for short to power. short to power in harness
or connectors, BT
OK &
v
Perform "TROUBLE DIAGNCSIS FOR ‘
INTERMITTENT INCIDENT”, EC-93. A
¥ -
=l
INSPECTION END &L
o3
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TROUBLE DIAGNOSIS FOR DTC P0138

FUEL INJECTION

B ACTIVETEST I}

25%

=========: MONITOR ===zz====z
CMPS*RPM(REF) 812rpm
FR ©O2 SENSOR 0.94Y
RR 02 SENSOR 1.89V
FR O2 MNTR RICH
RR 02 MNTR RICH

[

[Qu I DWN J[Qd]

SEF159V

A& D6

|| Ecm__ o] connecTon||

58 32

B &

2 Ad
12
o

/8L,

3

CALEF 7.
/e
G

SEF156V

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

B "

2)

3)

Start engine and warm it up to normal operating tem-
perature.
Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “AR ©2 SENSOR" as the monitor item with
CONSULT.
Check “RR 02 SENSOR?” at idle speed when adjusting
“FUEL INJECTION" to £25%.
“RR 02 SENSOR” should be above 0.56V at least
once when the “FUEL INJECTION" Is +25%.
“AR 02 SENSOR” should be below 0.54V at least
once when the “FUEL INJECTION” is —-25%.

OR

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

Set voltmeter probes between ECM terminals 69 (sen-
sor signal) and @2 (ECM ground).

Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

(Depress and release accelerator pedal as soon as pos-
sible.)

The voltage should be above 0.56V at least once.
If the voltage is above 0.56V at step 3, step 4 is not
necessary.

Check the voltage when racing up to 5,000 rpom under
no load. Or keep vehicle at idling for 10 minutes, then
check the voltage. Or check the voltage when coasting
from 80 km/h (50 MPH) in 3rd gear position (M/T), D
position with “OD” OFF (A/T).

The voltage should be below 0.54V at least once.

+00"66
]

192 258

x0.01V  +04"20

128
I

+ 23710-5E510

DATE: 04,18 1995

SYST: ENGINE
Pis

RR 02 SENSOR
&

10:00

[}
1
1
1
1
1.

The voltage should be above
0.56V at least one time.

The voltage should be below
0.54V at least one tims.

SEF431RB
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Heater pad

/Holder

_i\:‘T\;\\\ \“\\_\y"/‘?}}\ » ﬁ‘\\\\

{\\\\\‘ 2 L’___é‘mf/‘ﬂu/wmm

oy IS IREITY
I “\!\m t

N

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
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 TEM

CONDITION SPECIFICATION

RR G2 SENSOR
® Engine: After warming up

RR 02 MNTR

Revving engine from idle to 3,000 0-0.3V «> Approx. 0.6 - 1.0V

rpm quickly

LEAN < RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER-
WIRE DATA
Mll]r\CI)AL COLOR ITEM CONDITION (DG Vohage)
|Engine is running.|
56 OR Rear heated oxygen sen- After warming up to normal operating tempera- | ¢ . Approximately 1.0V
sor ture and revving engine from idle to 3,000 rpm
quickly
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
0K NG between rich and lean than the front heated oxygen sensor. The
1V oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge malfunctions of the rear heated
oxygen sensor, ECM monitors whether the switching response of
the sensor's voltage is faster than specified during various driving
conditions such as fuei-cut.
ov
SEF3024

Diagnostic Trouble
Code Na.

Malfuncticn is detected when ...

Check ltems
{Possible Cause)

P0139
0707

® |t takes more time for the sensor to respond belween rich and
lean than the specified time.

® Harness or connectors
(The sensor circuit is open or shorted.)
® Bear heated oxygen sensor
® Fuel pressure
® [njectors
® |niake air leaks

EC-193

(2l

[

349



TROUBLE DIAGNOSIS FOR DTC P0139

B RR 02 SENSOR Po139fl [ |
COND1: OUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

CMPS-RPM(REF) 912rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0msec

SEF164V|

B RR 02 SENSCR Po13oll []
CONDT:
COND2: INCOMPLETE
CCND3: INCOMPLETE

========== MONITOR ====zz===:-
CMPS.RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL. SCHDL 3.6msec
SEF165V

B RR 02 SENSOR Po1328 [
CONDA: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

=zz==z===== MONITOR zz=zzz====

CMPS-RPM(REF) 1687rpm
THRTL. POS SEN 0.94V
B/FUEL SCHDL 3.8msec

SEF166Y

H RR 02 SENSOR Po139l []
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

===z====== MONITOR ====z====-

CMPS-RPM(REF}) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0msec

SEF167V
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Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

s “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2” and “COND3"’ are completed.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF"” and walt 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).
* Always perform at a temperature above —10°C (14°F).
Procedure for COND1

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

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

3) Turn ignition switch “ON" and select “RR 02 SENSOR
P0139” of “REAR 02 SENSCR” in “DTC WORK SUP-
PORT" mode with CONSULT.

4} Touch “START".

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

6) Rev engine up to 2,000 rpm 2 or 3 times quickly under
nc load.

If “COMPLETED” appears on CONSULT screen, go to
step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) When the following conditions are met, “TESTING” will
be displayed at “COND1” on the CONSULT screen.
Maintain the conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approximately
50 seconds.)

CMPS-RPM (REF): 1,400 - 3,000 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 1 - 4.8 ms

Selector lever: Suitable position

NOTE:

e |f “TESTING” is not displayed after 5 minutes, retry
from step 2).

e |f “COMPLETED” already appears at “COND2” on
CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 8).

Procedure for COND2

8) While driving, release accelerator pedal completely
[with “CD” OFF {(A/T models only)] from the above con-
dition [step 7] until “INCOMPLETE” at “COND2” on
CONSULT screen has turned to “COMPLETED”. [It will
take approximately 1 second (A/T), 4 seconds (M/T).]

EC-194



TROUBLE DIAGNOSIS FOR DTC P013¢9

Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HO2S) (Cont’d) Gr
B RR 02 SENSOR P0139l [ NOTE:
e If “TESTING” is not displayed after 5 minutes, retry A
COMPLETED from step 2). o

o If “COMPLETED” already appears at “COND3"” on
CONSULT screen before “Procedure for COND3” is 1
conducted, it is unnecessary to conduct step 9). -

Procedure for COND3

9) Stop vehicle and let it idle untii “INCOMPLETE"” of LE

SELF-DIAG RESULTS “COND3"” on CONSULT screen has turned to “COM-

SEF216v PLETED”. (It will take a maximum of approximately &

minutes.)
NOTE:
If “TESTING” is not displayed after 5 minutes, retry
from step 2). EE
10) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”.
If “NG” is displayed, refer to “DIAGNOSTIC gL
PROCEDURE”, EC-197.

M
OR &Y
Sl @: OVERALL FUNCTION CHECK

H.S. E} l@ Use this procedure to check the overall function of the rear heated T

—n oxygen sensor circuit. During this check, a 1st trip DTC might not

[_Ecm_Jolcomnecron] . #EN,, | be confirmed.
F N 3 1) Start engine and warm it up to normal operating tem- gr
o e, 4 .Ig. P@
5 /;_5 & perature.

‘D ([ 2) Set voltmeter probes between ECM terminals &e)(sen-
8 sor signal) and 83(ECM ground). =A
s o 3) Check the voltage when racing up to 4,000 rpm under :

SEF156Y no load at least 10 times.

(Depress and release accelerator pedal as soon as pos- BA
sible.) 3

The voltage should change at more than 0.06V for
1 second during this procedure. B

If the voltage can be confirmed in step 3, step 4 is
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the &7
voltage. Or check the voltage when coasting from 80 e
km/h (50 MPH) in 3rd gear position (M/T), D position
with “OD” OFF (A/T).

The voltage should change at more than 0.06V for
1 second during this procedure.

2
)]

EC-195
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Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

IGNITION SWITCH ] EC'RR02'01
ON or START
! FUSE
154 | BLOCK |Refer io “EL-POWER".
g {J/B) R : Cetectable line for DTG
! — Non-detectable line for DTC
OFIUB
OR/MR
2
I—l REAR
HEATED
OXYGEN
SENSOR
1 R [
R/B OR Y
' ) m——
~_
i 1
[N 1
P\I ______ t\J
RAE OH Y
MBH M50
© 8y og
F27
5! OR Y
< @ —
1 i
1 B o e_— 1
S @
I'Ll
7 ]l
ITI Ef-! JOINT
PN | CONNECTOR-1
..F31
L]
@
r I + BiY

H/B OR B/R B/R

B/F\ BR BR BY
122 &3l ifre]l JiEzll
- Y ECM(ECCS J I—

OzHR O2SA GND-E GrDE |GV (ECC . .

MODULE) =

(E11)

]

ATNG2D  [PRPE [ P[sPlerf e (M2g BE 1]5¢ T[2[2[4] 5K6] 78] ¢ [10]Ga59)
\4]2/ GY T T ) D T slaltoliligliaftalisfis] w [ 3a 15 {7 8] w

(—\ED
[ ] ey

101]102(103§104| 11051126{107[108
109]110p111]1121 [113]114[115]116
17| 1184118]120] [121]122{123[124

AEC526A
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TROUBLE DIAGNOSIS FOR DTC P0139
Rear Heated Oxygen Sensor (Response

N - ey
Monitoring) (Rear HO2S) (Cont’d) G
N DIAGNOSTIC PROCEDURE
\L.‘\ Engrne ground F11 o
il
‘j'\ 2 Engme gmund INSPECTION START
5 e
R /3} /
‘ A «Q , ' ED)
N Air duct Lo ~ Vehicle 1. Tumn ignition switch “OFF".
ANy — front 2. Loosen and retighten engine ground
@ SCrews. 16
/ 7 - SEF325V !
NG .
For California 4WD models CHECK INPUT SIGNAL CIRCUIT. > Check the fO”OWIng.
Under vehicle view ~ 1. Disconnect rear heated oxygen sensocr ® Harness connectors
hamess connector and ECM harness @s9, Ez1)
connector. ® Harness for open or EE
2. Check harness continuity between ECM short between rear
Vehict terminal and terminal heated oxygen sensor
enlee Continuity should exist. and ECM -
3. Check harness continuity between ECM If NG, repair open circuit, &
terminal @ {or terminal @) and short to ground or short to
ground. power in_harness or con-
Caontinuity should not exist. nectors. T
If OK, check harness for short to )
SEF333V ground and short to power.
OK AT
|_ . DISCONNECT @ . DISCONNECT E Jr
CHECK GROUND CIRCUIT. NG 1 check the following. B
" ECM ]Ol CONNECTOR " 1_ Check harness continuity between termi- ® Harness connectors TF
= _ nal (@) and engine ground. @s9,
Continuity shouid exist. ® Joint connector-1
If OK, check harness for short to ground ® Harness for open or EN
and short to power. short between rear
heated oxygen sensor
OK and ground .
If NG, repair open circuit, [
short to ground or short to
SEF157Y power in harness or con-
’_ nectors. A
Bl v
DISCONNECT
W & @@ CHECK COMPONENT NG| Replace rear heated oxy-
15. (Rear heated oxygen sensor). gen sensor. ER|
Refer to “COMPONENT INSPECTION”
4 on next page.
OK g7
o :
CHECK SHIELD CIRCUIT. NG | Check the following. _
I 1 1. Turn ignition switch “OFF”. ® Joint connector-1 RS
- 2. Disconnect harness connecior ® Harness for open or
SEF307U] | 3. Check harness continuity between har— short between hamess
ness connector (§27) terminal (4 and connector and BT
ground. ground
o d ‘e @ : Continuity should exist. If NG, repair open circuit or
TS, mm If OK, check harness for short to power. short to power in harness .
oK or connectors. H
[NEIEHE! HEEEE
{13]17]16|15}14113i12|11| hJ
Perform “TROUBLE DIAGNOSIS FOR BL
@ INTERMITTENT INCIDENT”, EC-93.
[ v ”L\w
INSPECTION END
= SEF158V
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response

B ACTIVETEST B
FUEL INJECTION 25%

]

Monitoring) (Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

zzzzzzz==z MONITOR =zz==zzz==:
CMPS'RPM(REF) 812rpm 1) Start engine and warm it up to normal operating tem-
FR 02 SENSOR 0.94v perature.
l'jg og SEEEOR Rﬂ-ﬁaV 2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
RR%E hr\fmm mgH and select “RR O2 SENSOR” as the monitor item with
CONSULT.
3) Check “RR 02 SENSOR” at idle speed when adjusting
mSEFTEQV “FUEL iNJECTION” tO 1259/0.
“RR 02 SENSOR” should be above 0.56V at least
once when the “FUEL INJECTION" is +25%.
'@ ooy ) “RR 02 SENSOR” should be below 0.54V at least
B @i}; C"@ once when the “FUEL INJECTION” is —25%.
— OR
| Ecwm IO]CONNECTOR[I C_fé\_H ﬁl" 1) Start engine and warm it up to normal operating tem-
56 a2 s S perature.
potie 2) Set voltmeter probes between ECM terminals &8 (sen-
15. /‘{5 sor signal) and G2 (ECM ground).
o & 3) Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.
D O (Depress and release accelerator pedal as soon as pos-
SEF156Y, sible.)
The voltage should be above 0.56V at least ance.
If the voltage is above 0.56V at step 3, step 4 is not
necessary.

4) Check the voltage when racing up to 5,000 rpm under
no load. Or keep vehicle at idling for 10 minutes, then
check the voltage. Or check the voltage when coasting
from 80 km/h (50 MPH) in 3rd gear position (M/T), D
position with “OD” OFF (A/T).

The voltage should be below 0.54V at least once.
€8 81
sy o
T
-
o > 7
g8 3 2
-%- ; ; § ............................. . The voltage should be above
g T~ 2 < ! ' 0.56V at least one time.
uda 49 @ ] K \
Eu T ! The voitage should be below
% E g 2 8 """"""""" / } 0.54V at least cne time.
Cs o _ SEF431RB
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Heater pad

/Holder

7:\\\\\ ALY h(\"\‘\ L;
M——_&_vfm
N S
== S—— NN

Zirconia tube

SEF327R

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
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.

DATA MONITOR MODE

MONITOR ITEM

CONDITION

SPECIFICATICN

RR 02 SENSOR

RR 02 MNTR

® Engine: After warming up

rpm quickly

Rewving engine from idle to 3,000

0 - 0.3V < Approx. 0.6 - 1.0V

LEAN < RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER-
WIRE DATA
MINAL | o0 o ITEM CONDITION (DG Voltage)
NO.
[Engine is running. |
56 | OR Rear heated oxygen sen- After waiming up to normal operating tempera- | g _ Approximatety 1.0V
sor ture and revving engine from idle to 3,000 rpm
quickly
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
OK NG between rich and lean than the front heated oxygen sensor. The
—_—— oxygen storage capacity before the three way catalyst causes the
BV mmmmmmmmmmmmm e e longer switching time. To judge malfunctions of the rear heated
oxygen sensor, ECM monitors whether or not the voltage is too
v high during various driving conditions such as fuel-cut.
ov
SEF305U

Diagnostic Trouble

Malfunction is detected when ...

Check htems

Code No. (Possible Cause)
PO140 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0512 (The sensor circuit is open or shorted.)

® Rear heated oxygen sensor

EC-199

LG

355



TROUBLE DIAGNOSIS FOR DTC P0140

¢r MONITOR v NOFAIL [ ]
CMPSsRPM{REF) 2040rpm
COOLAN TEMP/S 82°C
VHCL SPEED SE 76kmih
B/FUEL. SCHDL 2.5msec
I RECORD |
SEF168V|

IL_Fem  Jofconn

eoroR] . fé)\_ y

56

P €

32

SEF158V

356

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.
@ 1) Turn igniticn switch “ON” and select “DATA MONITOR”
N2 mode with CONSULT.
2} Meet the following conditions once.
CMPS-RPM (REF): 1,400 - 3,000 rpm
VHCL SPEED SE: 64 - 120 km/h {40 - 75 MPH)
B/FUEL SCHDL: 1-4.8 ms
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever: Suitable position
3) Stop vehicle with engine running.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
@ 1) Start engine and warm it up fo normal operating tem-
perature.
2} Set voltmeter probes between ECM terminals {sen-
sor signal) and 62 (ECM ground).
3) Check the voltage after racing up to 4,000 rpm under no
load at least 10 times.
(Depress and release accelerator pedal as soon as pos-
sible.)
The voltage should be below 2V during this proce-
dure.

EC-200



TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont'd) €l

. EC-RRO2-01

IGNITION SWITCH
ON or START
e
Refer o “EL-POWER.
g (8) mm— : Detectable ling for DTG ERM
— - Non-detectable line for DTG
thjI on-detectable line for
L - LG
OFIUB
OR/B
I 2 I
- FEATED
HEA
OXYGEN FE
SENSOR
[ R N/ o
A/B OR ¥ 5
4 B fo—
N I T
N =~
R OR Y AT
[ 23 5 - ¥ =k------ 73|
F28 Fa27 I_L_—l
R/B A ¥
“““““ TF
S @ —
I |
[ i
N @ B
Y
[l Ll "
L 1 JOINT
. CONNEGTOR-1
|
L._IILI Bk

r : ﬁ By
R/B OR B/R B.’H* I I EE
oAl

B/A BR B/R BY
]

[zl /=3l [fig] [izd] n
02HR 02SR GND-F GND-E | EGM (ECCS @ L
A . ST
MODULE) = =
F12
RS
]
ALNG2D  [PRrRRlealer[5P[ePRrR] (M2g 1]2]3 4[5 [6](M58 T2z 4] sKde 718 o felmss)
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I 1
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TROUBLE DIAGNOSIS FOR DTC P0140

L\..\m

™
'\ // Englne groundm

P L
\on-»

\ Air duct --.h& ~ Vshicle

"\\\

Englne ground (F11) IGID)

V%

front

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

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

SEF307U
DISCDNNECT '
[0[afa[7]&/ 5[ 4][3[2]1]
[18[17]18]15]14]13 \12|11|
e .-1
= SEF158V
358

ol ‘.‘ - @ screws.
/ e —_— SEF325V, v NG
CHECK INPUT SIGNAL CIRCUIT. »| Check the following.
For California 4WD models 1. Digconnect rear heated oxygen sensor ® Harmess connectors
Under vehicle view harness connector and ECM harness ,
connector. ® Harness for open or
2. Check harness continuity between ECM short between rear
terminal and terminal heated oxygen sensor
Continuity should exist. and ECM
3. Check harness continuity between ECM If NG, repair open circuit,
terminal . (or terminal @ and short to ground or short o
ground. power in harness or con-
Continuity should not exist. nectors.
If OK, check hamess for short to
ground and short to power.
= serasav l OK
B y
r “'SCDNNECT Liag "'5"""“5” CHECK GROUND CIRCUIT. NG.__ Check the following.
TS Check harness continuity between termi- ® Harness connectors
nal and engine ground. : \
|| ECM |o| CONNECTOR" “ 1 Continuity should exist. ® Joint connecior-1
= ] If OK, check hamess for shart fo ground ® Harness for open or
and short to power. short between rear
heated oxygen sensor
OK and ground
If NG, repair open circuil, short
to ground or short 1o power in
harness or connectors.
h 4
SEFIS7V CHECK COMPONENT NGr Replace rear heated oxy-
{Rear heated oxygen sensor)}. gen sensor.
E] 1. Turn ignition switch “OFF".
iy e 2. Disconnect sensor harness connector
15. E}l (cl'@ and check for water.
Water should not exist.
@ If OK, go to step 3.
3. Check rear heated oxygen sensor.
Refer to “COMPONENT INSPECTION" on
next page.
(@] OK
T v
NG

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect harness connector

3. Check harness continuity between harness
connector terminal . and ground.
Continuity should exist.
If OK, check harmess for short (o power.

Y

iOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-83.

'

INSPECTION END

EC-202

Check the following.

@ Joint connector-1

® Harness for open or short
between harness connec-
tor and ground

If NG, repair open circuit ar

short to power in harness or

connectors,




TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voitage)

(Rear HO2S) (Cont’d) al
WAcTvETESTE [ COMPONENT INSPECTION
FUEL INJECTION ~ 25% |
__________ MONITOR —emsememes Rear heated oxygen sensor HIA
"CMPSSRPM(FEF)  Blzpm 1) Start engine and warm it up to normal operating tem-
FR 02 SENSOR 0.94V perature. 0
IHTIE: Og aEl_\'rgOR 1.89v 2) Select “FUEL INJECTION” in “ACTIVE TEST” mode, =t
AR 82 Mﬁm e and select “RR O2 SENSOR” as the monitor item with
CONSULT. .
LG

3) Check “RR 02 SENSOR” at idie speed when adjusting
m “FUEL INJECTION” to +25%.

SEF159V
“RR 02 SENSOR” should be above 0.56V at least

once when the “FUEL INJECTION" is +25%.

@’ sy \ 2y “RR 02 SENSOR” should be below 0.54V at least
E} @ (‘:'w once when the “FUEL INJECTION is —25%. _

OR FE
[ Ecm  [o[connEcToR] AR 1) Start engine and warm it up to normal operating tem-
RN
5% 32 perature. -
g,»-‘g"f:‘ 2) Set voltmeter probes between ECM terminals & (sen- b
4 /‘[5 sor signal) and @ (ECM ground).
o 6 3) Check the voltage when racing up to 4,000 rpm under
no load at least 10 times. T
P S {Depress and release accelerator pedal as soon as pos-
SEF156V sible.)
The voltage should be above 0.56V at least once. AT
if the voltage is above 0.56V at step 3, step 4 is not
necessary. .
4) Check the voltage when racing up to 5,000 rpm under LI
no load. Or 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 PR
position with “OD” OFF (A/T).
The voltage should be below 0.54V at least once.
Py
E& 81
gx ™ Rla)
oo
+ + g_
o > 7
2k 2R B8
w® A % = 2
= é é [ The voltage should be above
STk 2 o ! 1 0.56V at least ong time.
wo w % @ 7] ! A 8T
£ E o 8 H i The voltage should be beiow
=B § e 2 e s vee e meaemnmnmt b 0.54V at least one time.
= © SEF431RB .
= KNS
BT
HA
EL
(D)8
359
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Rear
heated oxy-
ECM

Y

The ECM performs ON/OFF control of the rear
heated oxygen sensor heater corresponding to the

engine speed.

» gen sensor
heater

OPERATION
. Rear heated oxygen sensor
E
ngine speed rpm heater
fgnition switch “ON"
(Engine is stopped.) OFF
Engine is running. CN

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

MONITOR ITEM

CONDITION

SPECIFICATION

® [gnition switch: ON

ON

RR 02 HEATER

® £ngine running

OFF

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DG Voltage)

NO.

lEngine is running.| Approximately 0.4V
Rear heated oxygen sen- — T T ¥ ]
122 R/B sor heater |lgn|tlon switch “ON ! BATTERY VOLTAGE
Engine is not running. (11 - 14v)
ON BOARD DIAGNOSIS LOGIC
Check Items

Diagnostic Trouble

Malfunction is detected when ...

Code No. {Possible Cause)
PO141 ® The current amperage in the rear heated oxygen ® Harness or connectors
0902 sensor heater cireuit 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 healer.)

open or shorted.)
® Rear heated oxygen sensor heater

360
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

G@d

DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR  # NOFAL [] PROCEDURE

CMPS-REM(REF)  800rpm NOTE: i
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat- |~
[ RECORD tery voltage is between 10.5V and 16V at idle.

SEF712T 1) Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 6 seconds at idle

speed.
OR S
@ 1) Start engine and run it for at least 6 seconds at idle
speed.

2) Turn ignition switch “OFF” and wait at least 5 seconds. g
3) Start engine and run it for at least 5 seconds at idle

speed.
4) Select “MODE 3” with GST. MT
OR
thoy 1) Start engine and run it for at least 5 seconds at idle
g speed. AT

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

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

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as Ed)
much as when using CONSULT or ECM (Diagnostic Test
Mode I1l) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON- 4,
SULT or ECM (Diagnostic Test Mode I} is recommended.

[F

log;j
2al

&
=l

(874

361
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

IGNITION SWITCH ] EC'RROQ/H'O1
ONM or START
! FUSE
154 |BLOCK |Refer to “EL-POWER”. )
% {J/B) I : Detectable line for DTC
: Non-d ble ling for DTC
- —  Non-detectable ling for
=] |
ORe
OR/B
I 2 I
[z] REAR
HEATED
OXYGEN
SENSOR
ER] o &
R/B OR Y
S @—
| |
I L e———— |
N -
A/B CR Y
|| [y O 7y
.(ﬂ) F27
R/B OR Y
< .@
1 I
IS . N
S @
Y
[

| JOINT
CONNEGTOR-1

R/B OR B!H’ B!R+ | |
& 5 g

O2HR 02SR GND-E GND-E |EGM {ECCS ® ®
CONTROL hrd hd
MODULE) = =
F12

w
ES
w
@

]
PR e P ) 3 i [ 1]z
4]

2,/ GY grloPioe]t-plizrhiarlieplisplisr] W 718

(F=———\(F3])
N I O sy

101(102[103]104] [105{106]107|108,
100711011 112] 113]114]115]118
1171181191201 [121[122]123}124]

18 BB AREEIR
W

1o[11]12f13]14bis]s| W 11f12113 [14 [1a [18 [17 [ 18
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AECE27A
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TROUBLE DIAGNOSIS FOR DTC P0141

For California 4WD models
Under vehicle \new

\Hear heated
oxygen sensor

1)

Vehicle

SEF333V

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

é}

|!
® O

SEF308U

. BISCONNECT @ . DISCONNECT

CHECK POWER SUPPLY. NG> Check the following.

1. Turn ignition switch “CFF". ® 15A fuse

2. Disconnect rear heated oxygen sensor @ Harness for open or
harmess connectar. short between rear

3. Tumn ignition swiich “ON”. heated oxygen sensor

4. Check voltage between terminal @ and 15A fuse
and ground. If NG, repair harness or
Voltage: Batiery voltage connectors.

CK
B v

CHECK GROUND CIRCUIT. NG Check the following.

1. Turn ignition switch “OFF". | ® Hamess connectors

2. Disconnect ECM harness connector. ,

3. Check harness continuity between ter- ® Harness for open or
minaf and ECM terminal short between rear
Continuity should exist. heated oxygen sensor
If OK, check hamess for short to and ECM
ground and short to power. It NG, repair open circuit, short

to ground or short to power in
OK harness or connectors.
¥
NG

CHECK COMPONENT

(Rear heated oxygen senscr heater).
Refer to “COMPONENT INSPECTION™
below.

¢0K

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93,

v

INSPECTION END

[Q]

- [

L&
s %—ﬁ
BISCONNECT \\2‘ 4, —-——

o LS

€
Al -~

DISCONNECT
214

€

[@]

ad

SEF310U

| Ecm [OiCONNECTORH @
122 (
SEF168Y
A o—
DISCONNECT 2

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

Replace rear heated oxy-
gen sensor.

1. Check resistance between terminals (@ and (3@).
Resistance: 2.3 - 4.3() at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@i @, @. @ -
@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-207

A

El

e
i

&

B

EL

i

363



TROUBLE DIAGNOSIS FOR DTC P0171

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 ratic feedback signal from the front heated oxygen sensor. The
ECM calculates the necessary compensation to correct the ofiset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

Density of oxygen in exhaust gas

Fuel Injection System Function (Lean side)

Y

Front heated oxygen sensor

(Mixture ratio feedback signal)

» ECM Injectors

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check items
(Possible Cause)

PO171
0115

® Fuel injection system does not operate properly.
® The amount of mixture ratio compensation is too large. (The
mixture ratio is too lean.)

® Intake air [eaks

® Front heated oxygen sensor
@ Injectors

® Exhaust gas leaks

® Incorrect fuel pressure

® | ack of fuel

® Mass air flow sensor

W ACTIVE TEST M

SELF-LEARN 100%
CONTROL

=== MONITOR = ===

CMPS-RPM (REF)
COOLAN TEMP/S
FR 02 SENSOR
A/F ALPHA o

Orpm
93°C
0.00V
100%

c

1 CLEAR

|

AEC5H54

Y& MCNITOR

CMPS=RPM(REF) 800rpm

% NOFAL [

RECORD

SEF712T]

364

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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

1)

2)
3)

(

4)
5)
6)
7)
8)

Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch "OFF” and wait at ieast 5 seconds.
Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSULT.
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 minutes.
The 1st trip DTC P0O171 should be detected at this
stage, if a malfunction exists.
If it is difficult to start engine at step 6, the fuel injection
system has a malfunction.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-211. i engine does not start, visually check for
exhaust and intake air leak.

OR

EC-208



TROUBLE DIAGNOSIS FOR DTC P0171
Fuel Injection System Function (Lean side)

Front )\ (Cont’d) €]l
l—_:> (-"f - 1} Start engine and warm it up to normal operating tem-
--- H@,‘ N l / @ perature. MA
‘!‘* ‘ 2} Turn ignition switch “OFF” and wait at least 5 seconds. ;
] "| A G\:? 3) Disconnect mass air flow sensor harness connector.
e/ o ” Then restart and run engine for at least 3 seconds at —.,
2 F “ e ) idle speed. il
d;b fl""" = 4) Stop engine and reconnect mass air flow sensor har-
ul h\. @ ness connector. e
N AL 5) Select “MODE 7”7 with GST. Make sure 1st trip DTC
hM:riZ:SIr;I:r‘::::::rorJ I‘ AECT31A P0100 IS detected.
B) 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 e
should be detected at this stage, if a malfunction exists.
9) If it is difficult to start engine at step 8, the fuel injection oL

system has a malfunction. &

10) Crank engine while depressing accelerator pedal.
engine starts, ge to “DIAGNOSTIC PROCEDURE”,
EC-211. If engine does not start, visually check for i
exhaust and intake air leak.

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

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

3) Disconnect mass air flow sensor harness connector. 1
Then restart and run engine for at least 3 seconds at
idle speed.

4) Stop engine and reconnect mass air flow sensor har- D
ness connector.

5) Turn ignition switch “ON”.

6) Perform Diagnostic Test Mode Il (Self-diagnostic [/
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1st trip DTC 0102 by changing from Diagnos- R&
tic Test Mode Il to Diagnostic Test Mode |.

8) Perform Diagnostic Test Mode 1l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.  BR

9) Start engine again and run it for at least 10 minutes at
idle speed.

The 1tst trip DTC 0115 should be detected at this stage, ST
if a malfunction exists.

10} If it is difficult to start engine at step 9, the fuel injection
system also has a malfunction. BS

11) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNQOSTIC PROCEDURE",
EC-211. If engine does not start, visually check for By
exhaust and intake air leak.

HA

EL

EC-209



TROUBLE DIAGNQSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)
IGNITION SWITCH ] EC-FUEL-01
ON or START
FUSE
[ i BLOCK
NEE Refer lo “EL-POWER",
104 15 .
% g
T l e : Detectable line for DTC
I 160 I 19P mummae . Non-detectable line for DTC
B/R OR/B
I—lj M59 I—L-l.m
27
=T OR/B
i
FRONT
HEATED
OXYGEN
SENSOR
F16
CI & &
BRY B
1. —
<le
i i
} 1
1 1
R l
! ! JOINT
| 1 CONNECTOR-1
! !
—
| |
® ® ® N &l
I | | ]
B/R B/R B/R B/R : :
01 [ [ [ |
INJECTOR INJECTOR INJECTOR INJEGTOR | ;
é NQ. 1 % NQ. 2 é NO. 4 é NO. 4 I i
o ®
(] =7 ] ) 19
WI/B Wi’L V\ﬁﬂ W,i’u 4
Wi WiL wW/R W/PU BRAY B BY l' - I
[[rez] [ros]] oAl Tl gl [EIE] ou By BABA
INJ#1 INJ#2 INJ#3 INJ#4 O2HF O2SF ~ GNDG | iSife ® |
CONTROL 3
MODULE} = =
Fig
5| i I [ 15 R ER R [ 1A EBE¢EHE BN, — ~INGDRGDNGEDR
T N 7 ) e O[] a {14 156117 18] w Y = B B B
[y ay
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TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P
B P ~
H Brake reservoir tank o
Vehicle front @l \
by

]
harness connector
ﬁ\r\

Fuel Injection System Function (Lean side)

SEF331Vv
E DISCONNECT %h DISCONNECT
€ O HAE
[ Ecm ECONNECTOH” @E)
50 I
t (] ﬂ
@] - |
SEF141V

EC-211

o)

(Cont’d) €l

DIAGNOSTIC PROCEDURE
INSPECTION START LA
‘

Ty NG - .
CHECK EXHAUST AIR LEAK, o] Repair or replace. Bk
Start engine and run it at idle. Listen for an
exhaust air leak before three way catatyst.

+ OK LG

CHECK FOR INTAKE AIR LEAK. NG.}. Repair or replace.

Start engine and run it at idle. Listen for

an inlake air leak between the mass air

flow sensor and the intake manifold.

B ,kOK
' NG IFE

CHECK FRONT HEATED OXYGEN SEN- | Repair open circuit, short

SOR. o ground or shorl to power

1. Turn ignition switch “OFF”. in harness or connectors.

2. Disconnect front heated oxygen sensor GL
harness cannector and ECM harness
connector.

3. Check harness continuity between ECM W7
terminal and terminal (2). KT
Continuity should exist.

4. Check harmess continuity between ECM
terminal {or terminal {2)} and ground. AT
Continuity should not exist. -
If OK, check hamess for short to ground
and short to power.

il
¢OK
NG .

CHECK FUEL PRESSURE. »| Check the following.

1. Release fuel pressure to zero. ® Fuel pump and circuit Ell)
Refer to EC-26. Refer to EC-410. i

2. Install fuel pressure gauge and check ® Fuel prassure regulator
fuel pressure. Refer to EC-26.

At idling: ® Fuel lines =
When fuel pressure regulator valve Refer to "ENGINE
vacuum hose Is connhected. MAINTENANCE” in MA
235 kPa saction.
(2.4 kgicm?, 34 psi) ® Fuel fitter for clogging [FLE,
When fuel pressure regulator valve If NG, repair or replace.
vacuum hose is disconnected.
294 kPa _
(3.0 kg/cm?, 43 psi) ER
+ OK

CHECK MASS AIR FLOW SENSOR. NG [ Check connectors for Siy

1. Start enging and warm it up to normal rusted terminals or loose
operating temperature. connections in the mass

2 Check “MASS AIR FLOW" in air flow sensor circuit or S

@' “DATA MONITOR” mode with engine grounds. RS

CONSULT. Reter to EC-99.
0.9 - 5.8 gm/sec: at idling
7.5 - 13.2 g-m/sec: at 2,500 rpm e
OR !
G%'@ 2. Check “MASS AIR FLOW" in
= MODE 1 with GST.
0.9 - 5.8 g-m/sec: at idling H,
7.5 - 13.2 gm/sec: at 2,500 rpm
— OR
N 2. Check voltage between ECM ter- -
@Eﬁ} minal and ground. ks
0.9 - 1.8V: at idling
1.9 - 2.3V: at 2,500 rpm
Y OK ik
(Go to next page.}
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TROUBLE DIAGNOSIS FOR DTC P0O171

BACTIVETESTH [ ]

* % ® POWER BALANCE % % %
MONITOR
CMPS-RPM (REF]
MAS AIR/FL SE
IACV-AAC/V

i

| =
[ C e

82brpm
153v
26%

SEF564N

Fuel Injection System Function (Lean side)

(Cont’d)

@) i

Al idle

Suttable tool

MEC703B

CHECK FUNCTION OF INJECTORS.

1. Install all parts removed.

2. Start engine.

@ 3. Perform “POWER BALANGE” in
= “ACTIVE TEST" mode with
CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR
3. Listen to each injector operating
sound.
Clicking noise should be
heard.

@

OK

A4

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

¥

1. Turn ignition switch “OFF”.

2. Remove injector with fuel tube assem-
bly.
Refer to EC-27.
Keep fuel hose and all injectors con-
nected o injector gallery,
The injector harness connectors should
remain connected.

E} ¥

A J

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTAELE ITEMS,
“Injectors™, EC-404.
Repair harness or connec-
tors.

SEF5950Q

368

1. Disconnect all ignition ceil harmess con-
nectors.

2. Place pans or saucers under each cyl-
inder.

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

¥

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EG-83.

¥

INSPECTICN END

EC-212

Replace injectors from
which fuel does not spray
out. Refer o EC-27.
Always replace O-ring with
new one.




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side) &l

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-l_earning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extiremely large (the actual mixture ratio is too rich.), the ECM LY
judges the condition as the fuel injection system malfunction and lights up the MIL (2 trip detection logic).
Density of oxygen in exhaust gas LE
Front heated oxygen sensor (Mixture ratio féedback signal) » ECM ™ Injectors
Diagnostic Trouble o Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
Pa172 ® Fuel injection system does not operate properly. ® Front heated oxygen sensor [FE
0114 ® The amount of mixture ratic compensation is too large. (The | ® Injectors B
mixture ratio is (oo rich.) ® Exhaust gas leaks
® Incorrect fuel pressure eL
® Mass air flow sensor N
T
DIAGNOSTIC TROUBLE CODE CONFIRMATION AT
M ACTVETEST M [] PROCEDURE
SELF-LEARN 100%
CONTROL NOTE: TF
—— _ If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
=== MONITOR= == » : iyt
_ 0 DURE” has been previously conducted, always turn ignition
O R S R switch “OFF” and wait at least 5 seconds before conducting pp3
FR 02 SENSOR .00V the next test.
AFALPHA o 100% 1) Start engine and warm it up to normal operating tem-
CLI%’-‘TH ] perature. B4,
2) Turn ignition switch "OFF” and wait at least 5 seconds.
AECS54 3) Tum ignition switch “ON” and select “SELF-LEARN
CONTROL" in “ACTIVE TEST” mode with CONSULT. g3
4) Clear the self-learning control coefficient by touching
v MONITOR v¢ NOFAIL L__' “CLEAR”.
CMPSRPM(REF) 800rpm 5) Select “DATA MQNITOR” mode with CONSULT._ BE
6) Start engine again and let it idle for at least 10 minutes.
The 1st trip DTC P0172 should be detected at this
stage, if a malfunction exists. &T
7) If itis difficult to start engine at step 6, the fuel injection
system has a malfunction.
8) Crank engine while depressing accelerator pedal. If pgg
| RECORD engine starts, go to “DIAGNOSTIC PROCEDURE”,
SEET12T EC-216. If engine does not start, remove ignition plugs
and check for fouling, etc. EXn
OR '
HA
EL
IR
369

EC-213



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

370

{Cont’d)

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

Turn ignition switch “OFF” and wait at least 5 seconds.
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 77 with GST. Make sure 1st trip DTC
P0O100 is detected.

Select “MODE 4” with GST and erase the 1st trip DTC
P0O100.

Start engine again and run it for at least 10 minutes at
idle speed.

Select "MODE 7”7 with GST. The 1st trip DTC P0171
should be detected at this stage, if 2 malfunction exists.
If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.

10) Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-211. H engine does not start, remove ignition plugs
and check for fouling, etc.

OR

2)
3)
4)

5)
6)

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

Tum ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart engine and run it for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode Il to Diagnostic Test Mode |.

Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC 0114 should be detected at this stage,
if a malfunction exists.

10) If it is difficult to start engine at step 8, the fuel injection

system also has a malfunction.

11) Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE?”,
EC-211. If engine does not start, remove ignition plugs
and check for fouling, etc.

EC-214



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(Cont’d) @l
IGNITION SWITCH i EC-FUEL-01 W&,
ON or START
FUSE
BLOCK
L | (JB) |Relerio “EL-POWER". EM
10A 15A | oo
| l m  Detectable line for DTC .
Ilﬁ_PIl IIEI e . Non-detectable line for DTC &'@
B/R ORB
|—l—|.M59 I—J—Im
: @
‘ﬁ .F27
3/A OR/B
=l =
[ FRONT FE
HEATED
OXYGEN
SENSOR 6L
(F1e) L
R [
BR/Y B
(4T
- - i
o )
I 1 -
| 1 AT
| 1
| i)
| | JOINT
| " CONNECTOR-1 P]J[F
] !
-
] L ] 1 1
® ) ° bl i
1 | | N v PD
B/R B/R B/R a/R ! !
[5m] ] ] 1 N
INJECTOR INJECTOR INJECTOR INJECTOR | | [Ef,
g NO. 1 g NO. 2 NO. 3 NO. £ ] I
s @D Nl ®
F] P 2 z =
[y (A (2 R A .
V\fIfB \Aifl_ WiR W/PU 4
w/B WL W/R WiPU BR/Y B BiY I I BR
102 109 104 111 119 [55] [25] EoM B;Y B/R BR
INJ# INJ#2 INJ#3 N4 O2HF D2SF  GND-G lects ® | l
NTROL -
MODULE) = = ST
Fit
it
tPRPRP] C]<PlsPlerrP| (vzs) BHEARE¢BHEBRE) — ~NGDNGBNRGOR -
prlor o werfieberfaehier] v S G E EE D T GY B B B B 8T
——\ED
AT T @y A
101|102} 103|104 24|25 ‘ EL
10a[110[111f112 31|32 S
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF099P

P ~

-
Brake reservoir tan%
23] \
[y

)

Vehicle front

) Front heated oxygen sensor
/&~ harness connector
57\.

Y HME QHE

lo] connecTon]| EIEED

A
uiy

SEF331V|

| Ecm

o’
SEF141V

372

Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

\d

CHECK FOR EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for
an exhaust air leak before the warm-up
three way catalyst (California model), the
three way catalyst (Non-Califarnia model).

NG

OK
E A4

Y

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Tumn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness connector.

3. Check harness continuity between ECM
terminal G0 and terminal (2).
Continuity should exist.

4, Check harness continuity between ECM
terminal (or terminal £2)) and ground.
Continuity should not exist.

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

NG

¢0K

Repair harness or connec-
fors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-26.
2. Instal fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 235 kPa
(2.4 kglem?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa
(3.0 kg/cm?, 43 psi)

NG

lOK

Y

Check the following.

® Fuel pump and circuit
Refer to EC-410.

® Fuel pressure regulator
Refer to EC-26.

If NG, repair or replace.

CHECK MASS AIR FLOW SENSOR.
1. Start engine and warm it up to normal
operating temperature.,

2. Check “MASS AIR FLOW” in
@ “DATA MONITOR” mode with
CONSULT.
0.9 - 5.8 gm/sec: at idling
7.5 - 13.2 g-m/sec: at 2,500 rpm

NG

A4

OR
2. Check "MASS AIR FLOW" in
MODE 1 with GST.
0.9 - 5.8 gm/sec: at idling
7.5 - 13.2 g-m/sec: at 2,500 rpm
OR

/-

2. Check voltage between ECM ter-
minal @ and ground.
0.9 - 1.8V: at idling
1.9 - 2.3V: at 2,500 rpm

NO
o5

v OK

{Go to next page.)

EC-216

Check cennectors for
rusted terminals or ipose
connections in the mass
air flow sensor circuit or
engine grounds.

Refer to EC-99.




TROUBLE DIAGNOSIS FOR DTC P0172

BACTIVETESTE [ ]

% % ¥ POWER BALANCE * ¥ %
MONITOR == = =
CMPS-RPM (REF}  826rpm
MAS AIR/FL SE 1.53v
IACV-AAC/HN 26%

iy
=

— e —

“ | START

SEF564N

Fuel Injection System Function (Rich side)

(Cont’d)
®

l

Suitable tool

MEC703B

CHECK FUNCTION OF INJECTORS.
1. install all parts removed.
2. Start engine.
3. Perform "PCWER BALANCE” in
“ACTIVE TEST" mode with
CONSULT.
4. Make sure that each circuit pro-

speed drop.

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-404.
Repair harness er connec-
tors.

CR
Listen to each injector operating
sound.
Clicking noise should be
heard.

duces a momentary engine
R

OK

h 4

Remove injector assembly.

Refer to EC-27.

Keep fuel hose and all injectors connected
to injector gallery.

Y

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle,

Y

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.

Drips

Does not drip.
r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

r

INSPECTION END

Replace any injectors from
which fuel is dripping.

EC-217

EM

LG

(g

AT

TF

FD
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TROUBLE DIAGNOSIS FOR DTC P0180

View with fuel tank removed ~— Tank Fuel Temperature Sensor

COMPONENT DESCRIPTION

The tank fuel temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor modifies a voltage signal
from the ECM. The medified signal returns to the ECM as the fuel
temperature input. The sensor uses a thermislor which is sensitive
to the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases.

SEF334V|

<Reference data>

20 -
9r Fluid temperature Voltage* Resistance
6 a o
g 4 Acceptable A v k2
-1 20 (68) 3.5 23-27
(%]
g 18 50 (122) 2.2 0.79 - 0.90
0
T O4r *: These data are reference values and are measured between ECM terminal
0.2t (Tank fuel temperature sensor) and ECM terminai 82 {(ECM ground).
O 254 60 B0 100
(-4} (32) (B8)(104) (140) (176)(212)
Temperature °C {°F) SEFO12P
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck Items
No. (Possible Causes)
P0O180 ® An excessively high or low voltage is sent to ECM. @ Harness or connectors
0402 ® Rationally incorrect voltage is sent to ECM, compared (The sensor circuit is open or sharted.)
with the vollage signals from engine coolant tempera- | @ Tank fuel temperature sensor
ture sensor and intake air temperature sensor,
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR % NoFal [] PROCEDURE
CMPS+RPM(REF) Orpm 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 ignition

switch “OFF” and wait at least 5 seconds before conducting
the next test.

@ 1) Turn ignition switch “ON".
S/ 2) Select “DATA MONITOR” mode with CONSULT.
| RECORD 3) Wait at least 10 seconds.
SEF311U H the resultis NG, go to “DIAGNOSTIC PROCEDURE",
EC-221.
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 resuit will be OK.
If “COOLAN TEMP/S” is above 90°C (194°F), go
to the following step.
4) Cool engine down until “COOLAN TEMP/S” is less than
90°C (194°F).
5) Wait at least 10 seconds.

374
EC-218



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

OR (Gl
@ 1) Turn ignition switch “ON” and wait at ieast 10 seconds.
= 2) Select “"MODE 7” with GST.

If the result is NG, go to “DIAGNOSTIC PROCEDURE”, [MA
EC-221.
If the result is OK, go to following step.

3) Select “MODE 1” with GST and check for the engine &l
coolant temperature.

4} Cool engine down until the engine coolant temperature
is less than 90°C (194°F). If the temperature is already LC
less than 90°C (194°F) before step 4), the result will be
OK.

5) Wait at least 10 seconds.

6) Select “MODE 7" with GST.

FE
GL
17K}
OR &
Bl g (B 1) Turn ignition switch “ON” and wait at least 10 seconds.
H.S. B Ciﬂ ¢ d 2) Turn ignition switch “OFF”, wait at least 5 seconds and
[_ecm TngONNECTOR” then turn “ON”. e
= 3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
If the result is NG, go to “DIAGNOSTIC PROCEDURE”, PD
D B EC-221.
If the resuit is OK, go to following step.
4) Cool engine down until the voltage between ECM ter- A
= minal {Engine coclant temperature sensor) and
SEFS4TQ ground becomes more than 1.0V.

If the voltage is already more than 1.0V before step 4), RA
the result will be OK.

5) Wait at least 10 seconds.

6) Tumn ignition switch “OFF”, wait at least 5 seconds and ER
then turn “ON”.

7) Perform “Diagnostic Test Mode Il {Self-diagnostic
results)” with ECM. 8T

EC-219



TROUBLE DIAGNOSIS FOR DTC P0180
Tank Fuel Temperature Sensor (Cont’d)

FUEL TANK
P Yy GAUGE UNIT
NS {TANK FUEL
TEMPERATLURE
[E SENSOR)
I—.—l L—.—I e Detectable ling for DTC
¥/B B — - Non-detectable line for DTC

*
YiB B
e e
ENjr-=at
¥/8 B
Y/B
@
Y/B

——

¥iB
el 1

EGM (EGCS B B B
TRUEL | conTROL ' I
MODULE) ®
i =
L& lals]e)(wes BN EYHBE DG i RED)
718 elsefiifiefafiafushs] ~w IR EE R R E T EFPe v

101}102|103)104] [105]106]107
109]110)111]112] [113]114]115
117]118|119) 1200 [121]122]123

P H.S.

O

AECS530A
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- SEF334V
E DISCONNECT
4 &
Sl
ililp
&
in
o] —ee |
" sEF7OV
B DISCONNEGT
\&d
4€ @
%
ER
ElpP1|pe/
L@n
- SEF171V

Hot water

DISCONNECT

o
&’|F1|E

Tank fuel temperature
sensor connector

[Q]

SEF172Y

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A
v
CHECK POWER SUPPLY. NG; Check the following. =l
1. Turn ignition switch “OFF™. "| ® Hamess connectors =
2. Disconnect tank fuel temperature sen- (D), @D
sor harness connector. ® Harness connectors
3. Turn ignition switch “ON”. @58, LG
4. Check voltage between terminal @ ® Harness for open or
and ground with CONSULT or tester. short between ECM and
Voltage: Approximately 5V tank fuel temperature
OK SENsor
If NG, repair harmess or .
connector. FE
B ' o
CHECK GROUND CIRCUIT. NG | Check the following. -
1. Turn ignition switch “OFF”. ® Hamess connectors
2. Check harness continuity between ter- @ @ MT
minal @ and body ground. ® Harness for open or )
Continuity should exist. short between ECM and
If OK, check harness for short to bedy ground s
ground and short to power. If NG, repair open circuitor |
OK short to ground or short to
power in harness or con- TE
nectors.
k4
CHECK COMPONENT NG | Replace tank fuel tempera- | P
{Tank fuel temperature sensor). "] ture sensor.
Refer to “COMPONENT INSPECTION®
below. EA
OK
¥ o
Perform “TROUBLE BIAGNCSIS FOR RA
INTERMITTENT INCIDENT", EC-93.
¥
INSPECTICN END
ST
BS
BT
COMPONENT INSPECTION
Tank fuel temperature sensor F
M - . . . i)
Check resistance by heating with hot water as shown in the figure it
or a heat gun.
Temperature °C {°F) Resistance kil EL
20 (88) 23-27
50 (122) 0.79 - 0.90 (D3
If NG, replace tank fuel temperature sensor. 377
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC

If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-
sor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Crankshaft position sensor (OBD) Engine speed ECM

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detecied 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 L Check liems
Code No. Malfunction is detected when ... (Possible Gause)

.

PO300 (0701) ® Multiple cylinders misfire. Improper spark plug
® |nsufficient compression
® Incorrect fuel pressure

PO301 (0608} ' ® No. 1 cylinder misfires. ® EGR valve
® The injeclor circuit is open or shorted

PQO302 (0607) ® No. 2 cylinder misfires. ® Injectors
® |ntake air leak

PO303 (0BO6) ® No. 3 cylinder misfires. ® The ignition secondary circuit is open or shorted
® [ ack of fuel

: . L ® Drive plate/Flywheel
°
P304 (0605) No. 4 cylinder misfires, @ Front heated oxygen sensor
378
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

Y¢ MONITOR  + NOFALL []
CMPSSRPM(REF)  1500rpm

l

RECORD

SEF330U

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

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

® "

2)

3)
4)

Turn ignition switch “ON”, and select “DATA MONI-

TOR” mode with CONSULT.

Start engine and warm it up to normal operating tem-

perature.

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

Start engine again and drive at 1,500 - 3,000 rpm for at

least 3 minutes.

Hold the accelerator pedal as steady as possible.

Note: Refer to the freeze frame data for the test

driving conditions.
OR

=
& v

Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 5 seconds.
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 “MCODE 7" with GST.

OR

&

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

Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine again and drive at 1,500 - 3,000 rpm for at
least 3 minutes.

Hold the accelerator pedal as steady as possible.

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

Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

EC-223
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SECS47A

&

% % % POWER BALANCE * % %
MONITOR = = =

B ACTIVE TEST B |:|

——

<0

Fuel |nject

CMPS-RPM (REF}  B25rpm
MAS AIR/FL SE 1.653v
IACV-AAC/N 26%
m
L2 ][ 3 ][4 ] vest
o
SEF564N
E View with alr cleaner removed

oy =k
1> Rockar cover:k_,@\g

SEF319v

Suitable tool

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Lis-
ten for the sound of the intake air leak.

NG

oK

b4

Discover air leak location
and repair.

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Siop engine and visually check exhaust
tube, three way catalyst and muffler for
dents.

NG

OK

v

Y

Repair or replace it.

CHECK EGR FUNCTION.

Perform DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE for EGR
Function.

Refer to EC-338.

NG

OK

E ‘

Repair EGR system.

PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANCE"

in “"ACTIVE TEST” mode.

2. Is there any cylinder which
does not produce a momentary
engine speed drop?

OR

No

b4

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

Yes

v

Go to on next page.

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

Y

Yes

= v

Check injecior(s) and cir-
cuit{s). Refer to EC-404.

CHECK IGNITION SPARK.
. Discennect ignition wire from spark
plug.
2. Connect a known good spark plug to
the ignition wire.
3. Place end of spark plug against a suit-
able ground and crank engine.
. Check for spark.

NG

MEC733B
gnition wire
b
- Spark plug
v
i »
SEF282G
0

OK

{Go to next page.)

EC-224

A J

CHECK COMPONENT
{Igniticn wires).

Refer to “COMPONENT
INSPECTION”, EC-228.

OK NG

h

Replace.

Y

Check ignition coil, power
transistor and their circuits.
Refer to EC-315.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

tinder vehicle view

— /PKB cable [

CHECK SPARK PLUGS. NGg Repair or replace spark
Remove the spark plugs and check for piug(s) with standard type
fouling, etc. one(s).
For spark plug type, refer
OK to “ENGINE MAINTE-
NANCE” in MA section.
SEF1581| | CHECK COMPRESSION PRESSURE. NG# Check pislons, piston
Refer to EM section. rings, valves, valve seats
® Check compression pressure. and cylinder head gaskets.
Standard:
kPa (kgfcm?, psi)/300 rpm
1,226 (12.5, 178)
Minimum;:
kPa (kg/fcm?, psi)/300 rpm
1,030 {10.5, 149)
Difference between each cylinder:
kPa (kg/cm?, psiy300 rpm
98 (1.0, 14)
v
SEF317Vi | CHECK FUEL PRESSURE, NG> Check the following.
1. Release fuel pressure to zero. Refer to ® Fuel pump and circuit
EC-26. Refer to EC-410.
2. Install fuel pressure gauge and check ® Fuei pressure regulator
fuel pressure. Refer to EC-26.
At idle: ® Fuel lines
Approx. 235 kPa Refer to “ENGINE
(2.4 kglem?, 34 psi) MAINTENANCE” in MA
section.
OK ® Fus! filter for clogging
If NG, repair or replace.
A 4
CHECK IGNITION TIMING. NG} Adjust ignition timing.
Perform “Basic Inspection”, EC-71.
¢ OK
NG
CHECK COMPONENT »| Hepiace front heated oxy-
(Front heated oxygen sensor). gen sensor.
Refer to “COMPONENT INSPECTION”,
EC-155.
l OK
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
CONSULT. air flow sensor circuit or
0.9 - 5.8 g-m/sec: at idling engine grounds.
7.5 - 13.2 g-misec: at 2,500 rpm Refer to EC-99.
OR If NG, repair cr replace it.

@g} Check "MASS AIR FLOW” in
MODE 1 with GST.
0.9 - 5.8 g'm/sec: at idling
7.5 » 13.2 g-mfsec: at 2,500 rpm
OR

oo Check voltage between ECM ter-
e minal and ground.

0.9 - 1.8V: at idling

1.9 - 2.3V at 2,500 rpm

¥ OK
{Go to next page.)

EC-225
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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-77.

OK

h 4

Some tests may cause a 1st trip Diagnos-
tic Trouble Code to be set.

Erase the 1st trip DTC from the ECM
memory after performing the tests. Refer
to EC-45.

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

4
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 termi-
nal. Move each wire while testing to check for intermittent
breaks.

Resistance:
13.6 - 18.4 k{}/m (4.15 - 5.61 kQ/ft} at 25°C (77°F)
If the resistance exceeds the above specification, inspect igni-
tion wire to distributor cap connection. Clean connection or
replace the ignition wire with a new one.

SEF174P
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/
L PIEZO-ELEMENT
Terminal

SEF588K

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for knock

Knock Sensor (KS)
COMPONENT DESCRIPTION

The knock sensor is attached to the cylinder block. It senses M

engine knocking using a piezoelsectric element. A knocking vibration

from the cylinder block is sensed as vibrational pressure. This

pressure is converted into a voltage signal and sent to the ECM.

sensor malunction. The knock sensor has one trip detection logic.

ECM TERMINALS AND REFERENCE VALUE FE
Specification data are reference values and are measured between each terminal and 2 (ECM ground).
TER- Gl
WIRE DATA
Mrl\ll\é)AL COLOR ITEM CONDITION (DC Voltage)
[Engine is running. T
64 W Knock sensor L Approximately 2.4V
Idle speed
AT
ON BOARD DIAGNOSIS LOGIC
Diagnostic =
Trouble Code Malfunction is detected when ... Che.Ck ftems T
No. {Possible Cause}
P0325 ® An excessively low or high voltage from the knock ® Harness or connectors ED
0304 sensor is sent to ECM. (The knock sensor circuit is open or shorted.)
® Knock sensor
FA
T /A
DIAGNOSTIC TROUBLE CODE CONFIRMATION A
# MONITOR  # NOFAL [] PROCEDURE
CMPS-RPM(REF) 800rpm CAUTION: ) BR
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- &7
DURE” has been previously conducted, always turn igniion
switch “OFF"” and wait at least 5 seconds before conducting
the next test. RS
| RECORD ] TESTING CONDITION:
SEFT1ZT Before performing the following procedure, confirm that bat-
tery voltage is more than 10V at idle. BT
1} Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT. "
2) Start engine and run it for at least 5 seconds at idle FIA
speed.
- OR ,
@1@ 1) Start engine and run it for at least 5 seconds at idle EL
= speed. ‘
2) Select “MODE 3” with GST.
WK
383

EC-227



TROUBLE DIAGNOSIS FOR DTC P0325

384

Knock Sensor (KS) (Cont’d)
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-228



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’'d)
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TROUBLE DIAGNOSIS FOR DTC P0325
Knock Sensor (KS) (Cont'd)

T DIAGNOSTIC PROCEDURE
% Eé} (Cﬁ@ INSPECTION START
[_Ecm lo[connecTor]l
o v
{ [Q] CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. "| ® Harness for open or
2. Disconnact ECM harness connector. shart between knock
l 3. Check harness continuity between ECM sensor and ECM
= terminal and ground. If NG, repair open circuit or
SEF173V Resistance: shoit to ground or short to
Approximately 500 - 620 k{} power in harness or con-
[at 25°C (77°F)] nectors.
If OK, check hamess for short to ® Knock sensor {Refer to
ground and shott to power. “COMPONENT INSPEC-
It is necessary to use an ohmmeter TION" below.)
which can measure more than 10 I NG, replace knock sen-
M. sOr.
OK
Y
CHECK SHIELD CIRCUIT. NG | Repair open circuit, short
1. Turn Ignition switch “QFF”. | to ground or short to power
2. Remove joint connector-2. in harness or connectors.

3. Check the following.

® Continuity between joint connector-2
terminal @ and ground

@ Joint connector-2
{Refer to "HARNESS LAYOUT"” in EL
section.)

Continuity should exist.

If QK, check harness for short to power.

OK
A4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

¥
INSPECTION END

COMPONENT INSPECTION

=Y e
Gﬁj Knock sensor

¢ Use an ohmmeter which can measure more than 10 M{(),

1. Disconnect knock sensor harness connecior.

2. Check resistance between terminal (1) and ground.
Resistance: 500 - 620 k() [at 25°C (77°F)]

CAUTION:

Do not use any knock sensors that have been dropped or

physically damaged. Use only new ones.

SEF174V
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A—/~Coil

£ Permanent magnet

SEF956N

7 AR0 Crankshaft position
% D, sensor {OBD)

SEF335v

COMPONENT DESCRIPTION

cause the gap with the sensor to change.
change.
changes.

the engine revolution.

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values

Crankshaft Position Sensor (CKPS) (OBD)

The crankshaft position sensor (OBD) is located on the transaxie
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 paris of the teeth
The changing gap causes the magnetic field near the sensor to
Due to the changing magnetic field, the voltage from the sensor
The ECM receives the voltage signal and detects the fluctuation of

This sensor is not directly used to control the engine system. It is
used ohly for the on board diagnosis of misfire.

and are measured between each terminal and 2 (ECM ground).

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (AC Voltage)
NO.
Approximately OV
M— e
|Engine is running. | (Warm-up condition) 150
L Idle speed U AN
47 L Crankshaft position sensor SEF112v
(OBD) Approximately OV
(V)
10 ...........................

|Engine is running.

Engine speed is 2,000 rpm.

SEF113V

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items
Trouble Code Maffunction is detected when ... ;
No. {Possible Cause)
P0335 ® The proper pulse signal from the crankshalft 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)

EC-231
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TROUBLE DIAGNOSIS FOR DTC P0335

CMPSsRPM(REF)

¥r MONITOR  v¢ NOFALL I:l

800rpm

| RECORD

SEF712T)

388

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

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

2) Start engine and run it for at least 15 seconds at idle
speed.
OR
g@] 1) Start engine and run it for at least 15 seconds at idle
i speed.
2) Select “MODE 7" with GST.
OR
oy 1) Start engine and run it for at least 15 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then tum “ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic

results) with ECM.

EC-232
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Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d) &
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~ Vehicle
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&

SEF325V|
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SEF335V
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Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

1. Turn ignition switch “OFF"".
2. Loosen and retighten engine ground
scraws.

v

CHECK INPUT SIGNAL CIRCUIT. NG. Check the following.

1. Disconnect crankshaft position sensor ® Harness connectors
(OBD) and ECM hamess connectors. . €32

2. Check continuity between ECM terminal ® Harness connectors
and terminal €D, 9
Continuity shouid emst. ® Harness for open or
If OK, check harness for short to short hetween ECM and
ground and short to power. crankshaft position sen-

sor (OBD)

OK If NG, repair open circuit or
short to ground or short to
pawer in harness or con-
nectors.

B] v

CHECK GROUND CIRCUIT. NGL Check the following.

1. Reconnect ECM harness connector. | ® Haress connectors

2. Check harness continuity between ter- , E3®
minal and engine ground. ® Harness connectors
Continuity should exist. ,
If OK, check harness for short to ® Harness for open or
ground and short to power. short between crankshaft

position sensor (OBD)

OK and ECM
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.

A 4
CHECK COMPONENT NG= Replace crankshaft posi-
[Crankshaft position sensor (OBD)). tion sensor (OBD).
Refer to “COMPONENT INSPECTION"
on next page.
OK
v
NG

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect harness conneclor

3. Check harness continuily between har-
ness connector (E32) terminal (2) and
ground.
Continuity should exist.
It OK, check haress for short to power.

¥

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

'

INSPECTION END

EC-234

Check the following.
® Harness connectors

® Joint connector-1

® Harness for open or
short between harness
connector and
ground

If NG, repair open circuit or

short to power in harness

or connectors.
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SEF960N|
1{2)
| @
O
—— SEF504V

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

Ll S A

Disconnect crankshaft position sensor (OBD) harness connec-
tor.

l.oosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.50)
[at 20°C (68°F)]
If NG, replace crankshaft position senscr (OBD).

EC-235
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Light J
emitting X
diode =

Rotor head

Photo dicde o )
Ignition ¢oil
with power
transistor

SEF998R
180° signal slit for No. 1 eylinder
-1° signal slit

Rotor plate

180° signal slit

SEF853B

Camshaft Position Sensor (CMPS)

COMPONENT DESCRIPTION

The camshaft position sensor is a basic component of the ECCS.
it monitors engine speed and piston position. These input signals
to the ECM are used to control fuel injection, ignition timing and
other functions.

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for a 1° (POS) signal and
4 slits for a 180° (REF) signal. The wave-forming circuit consists
of Light Emitting Diodes (LED) and photo diodes.

The rotor plate is positioned between the LED and the photo diode.
The LED transmits light to the photo diode. As the rotor plate turns,
the slits cut the light to generate rough-shaped pulses. These
pulses are converted into on-off signals by the wave-forming circuit
and sent to the ECM.

The distributor is not repairable and must be replaced as an
assembly except distributor cap.

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values

and are measured between each terminal and 82 (ECM ground).

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR (DC Voltage)
NO.
|Engine is running. |
[Ignition switch "OFF“| 0-1v
For a few seconds after turning ignition switch
4 LG/R ECCS relay {Self-shutoff) “QFF”
|Ign£tion switch “OFF”]
BATTERY VOLTAGE
A few seconds passed after turning ignitien (11 - 14V}
switch “OFF”
0.2-05V
V) — -
|Engine is running.| (Warm-up condition} B
44 PU Sl
ldle speed [
m .......
Camshaft position sensor SEF114V
(Reference signal)
|Engine s running.|
48 PU L
Engine speed is 2,000 rpm. ;
Tome EIAr
" SEF200T
392
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Camshaft Position Sensor (CMPS) (Cont’d)

@[
TER- ‘
WIRE DATA
MINAL ITEM NDITION
COLOR O © (DC Voltage)
NO. &
Approximately 2.6V
W=
[Engine is running.] (Warm-up condition) 150 L
[ idte speed T
@ spee s LG
——
B D e
49 LG Camshaft position sensor SEF195T
(Position signal) Approximately 2.5 - 2.6V
(v) -
[Engine is running._i P S
L Engine speed is 2,000 rpm, o Mm_ﬂf[_ﬂ_ﬂ_m r
"0.2ms T
SEF196T -
67 | BP L]
TTERY V
Power supply for ECM |Ignition switch “ON”| BATTERY VOLTAGE
72 B/P (11 - 14V)
AT
Engine is running. BATTERY VOLTAGE
M7 B/P Current return | ‘ v OLTAG
Idle speed (11 -14v)
15
ON BOARD DIAGNOSIS LOGIC
Diagnostic c PB
L heck ltems
Trouble Code Malfunction is detected when .... :
No. unction 1 (Possible Cause)
P0340 A) Either 1° or 180° signal is not sent to ECM for the ® Harness or connectors R
0101 first few seconds during engine cranking. (The camshaft position sensor circuit is open or
........................................................................................... shorted.)
) ) ) ® (Camshaft position sensor
B) Either 1° or 180° SIQn_aI is not sent to ECM often ® Starter mator (Refer to EL section.) =
enough while the engine speed is higher than the ® Starting system circuit (Refer to EL section.)
specified engine speed. ® Dead (Weak) battery
C) The relation between 1° and 180° signal is not in the e
normal range during the specified engine speed.
DIAGNOSTIC TROUBLE CODE CONFIRMATION ST

PROCEDURE

Perform “Procedure for malfunction A” first. If DTC cannot be B8
confirmed, perform “Procedure for malfunction B and C”'. ’

5%
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% MONITOR  + NOFAL [

CMPS=RPM{REF)

Orpm

RECORD

SEF232U

Y MONITOR % NOFAIL L]

GMPS*RPM(REF)

B800rpm

RECORD

SEF712T]|

394

Camshaft Position Sensor (CMPS) (Cont’d)
Procedure for malfunction A

NOTE:

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

TESTING CONDITION:
Before performing the fellowing procedure, confirm that bat-
tery voltage is more than 10.5V at idle.

o 1} Turn ignition switch “ON".
= 2} Select “DATA MONITOR™” mode with CONSULT.
3) Crank engine for at least 2 seconds.
OR
@@ 1) Crank engine for at least 2 seconds.
=7 2) Select "MODE 7 with GST.
OR
@oi@ 1) Crank engine for at least 2 seconds.
p 2) Turn ignition switch “OFF", wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode 11" (Self-diagnostic

results) with ECM.

Procedure for malfunction B and C

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE™ has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 2 seconds at idle

speed.
— OR
(ﬁ@ 1) Start engine and run it for at least 2 seconds at idle
GST
= speed.
2) Select “MODE 7” with GST.
OR
ﬁfv 1} Siart engine and run it for at least 2 seconds at idle
QOLS
- speed.

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

3) Perform “Diagnostic Test Mode H" (Self-diagnostic
results) with ECM.

EC-238
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Camshaft Position Sensor (CMPS) (Cont’d)
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Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

'

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

SCrews.
A4 NG
CHECK POWER SUPPLY. »| Check the following.
1. Disconnect camshaft position sensor ® Harness for open or
hamess connector. short between camshaft
2. Turn ignition switch “ON”. position sensor and ECM
3. Check voltage between terminal @ ® Harness for open or
and ground with CONSULT or tester. short between camshait
Voltage: Battery voltage position sensor and
ECCS relay
OK If NG, repair harness or
connectors.
B A 4 NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair open circuit, short
1. Turn ignition switch “OFF". to ground or short lo power
2. Disconnect ECM hamess connector. in harness or connectors.
3. Check hamess continuity between sen-
sar terminal and ECM terminals
, sensor terminal and ECM ter-
minals 6 .
Continuity should exist.
If OK, check harhess for short to
ground and short to power.
'
NG
CHECK GROUND CIRCUIT. »| Repair open circuit, short
1. Turn ignition switch "OFF”. to ground or short to power
2. Disconnect camshaft position sensor in harness or connectors.
harness connector.
3. Check harness continuity between sen-
sor terminal and engine ground.
Continuity should exist.
If QK, check harness for short to
ground and short 1o power.
¢ OK
NG s
CHECK COMPONENT »| Replace camshaft position
{Camshaft position sensor). SENsor.
Refer to “COMPONENT INSPECTION”
on next page.
L OK
NG

CHECK SHIELD CIRCUIT.
1. Turn ignitien switch “OFF”.
2. Remove joint connector-2,
3. Check the following.
® Continuity between joint connector-2
terminal and ground
® Joint connector-2
(Refer to “HARNESS LAYQUT” in EL
section.)
Continuity should exist.
If OK, check harness for short to power.

¢OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-83.

v

INSPECTION END

SEF178V|
=y
€
A
i SEF046S
6]

EC-240

Repair open circuit, short
to ground or short to power
in harness or connectors.
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Camshaft Position Sensor (CMPS) (Cont’d)

H'.s. mi}

[ Ecm  of CONNECTOR”

49 44 48

!

ture.

COMPONENT INSPECTION

Camshaft position sensor
1. Start engine and warm it up to the normal operating tempera-

2. Check voltage between ECM terminal and ground, ECM

®

o

i

SEF179V

terminal @ or @ and ground.
Condition Terminal Voltage
Approximately 2.6V
and ground R
0.2mg v
Engine running at idle SEF195T
0.2-05v
)
or and ground
SEF114V
Approximately 2.5 - 2.6V
) — S
1000 L
5 Ay i T
and ground 0 IUUUUUUM
0.2ms e
Engine speed is 2,000 SEF196T
mpm 0-05V
VM
1050
§ |0
orandground 0—": ] l I - ﬂ
1O e
SEF200T

If NG, replace distributor assembly with camshaft position sen-

SOr.

EC-241
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EGR Function (Close)
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

A4

Mass air flow sensor Amount of intake air

Y

Engine coolant temperature . | EGRC-sale-

Engine coolant temperature sensor
ECM » -
noid valve

h 4

Ignition switch Start signal

Y

Throttle position sensor Thrattle position

Y

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

This system cuts and controls vacuum applied to the
EGR valve to suit engine operating conditions. This
cut-and-control operation is accomplished through
the ECM and the EGRC-solencid valve. When the
ECM detects any of the following conditions, current
flows through the solencid valve. This causes the
port vacuum to be discharged into the atmosphere.
The EGR valve remains closed.

EGR and vacuum

.. EGRC-solenoid valve

EGR valve-

Ignition switch {power supply)
——— = ECM

EGRC-BPT
valve

SEF641Q)

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve.

SEF783K

(0]

EC-242



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

G
2=

EGRC-solenoid valve

To EGR valve

To Intake ’ The EGRC-solencid valve responds to signals from the ECM.
air flow When the ECM sends an ON (ground) signal, the coil in the sole- RiA
noid valve is energized. The vacuum signal passes through the ™

- solenoid valve. The signal then reaches the EGR valve.

Vaguum When the ECM sends an OFF signal, a plunger will then move to  _._
signal cut the vacuum signal from the throttle body to the EGR valve. i
LG

SEF240PD
ON BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sor under the condition that calls for EGR, a low-flow malfunction ¢
sensor o FE
is diagnosed.
EGR
temperature .
&L
ECM T
SEFQ73P
AT
Diagnostic Trouble . Check Iltems
Code No. Malfunction is detected when ... (Possible Cause)
P0400 ® The exhausl gas recirculation (EGR} flow is exces- | ® EGR valve stuck closed TE
0302 sively low during the specified driving condition. ® EGRC-BPT valve
® Yacuum hose
® EGRC-solencid valve ElR)]
® EGR passage
® EGR temperature sensor
® Exhaust gas leaks B,
RA
8T
BT
EL
JoX
399
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TROUBLE DIAGNOSIS FOR DTC P0400

M EGR SYSTEM Po4ool [
OUT OF CONDITION

MONITOR
CMPS-RPM{(REF)
THRTIL. POS SEN
B/FUEL SCHDL

2175rpm
1.06V
3.6msec

SEF180V

B £GR 5YSTEM Po4o0 Bl [ ]

MONITOR

CMPS-RPM(REF) 2162rpm
THRTL POS SEN 0.88v
B/FUEL SCHDL 3.1msec

SEF181Y

M EGR SYSTEM Po4ocl [

COMPLETED

SELF-DIAG

SEF269U

400

EGR Function (Close) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

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

P0400 will not be displayed at “SELF-DIAG RESULTS”
mode with CONSULT even though DTC work support test
result is “NG™.

TESTING CONDITION:

Always perform the test at a temperature of 5°C (41°F) or
higher.

O

1)
2)

8)

Tumn ignition switch “ON”

Check “COQOLAN TEMP/S” in “DATAMCNITOR” mode
witch CONSULT.

Confirm COOLAN TEMP/S value is within the range
listed below.

COOLAN TEMP/S: Less than 40°C (104°F)

If the value is out of range, park the vehicle in a cool
piace and ailow the engine temperature to stahilize. Do
not attempt to lower the coolant temperature with a fan
or means other than ambient air. Doing so may preduce
an inaccurate diagnostic resuit.
Start engine and let it idle monitoring the value of
“COOLAN TEMP/S”. When the engine coolant tem-
perature 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.
It “COMPLETED"” with “OK" appears on CONSULT
screen, go to siep 9).
If “COMPLETED” dces 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 lake approximately 50 seconds or
more.)
CMPS-RPM (REF): 2,000 - 2,600 rpm
Vehicle speed: Suitable speed
B/FUEL SCHDL: 2.5 - 3.5 ms
THRTL POS SEN: (X + 0.10) - (X + 0.52) V

X = Voltage value measured at

step 7)
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry
from step 2).
9) Make sure that “OK” is displayed after touching “SELF-

DIAG RESULTS”. if “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-247.

EC-244



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function {Close) (Cont’d)
OR @i

View with air cleaner removed - >~ OVERALL FUNCTION CHECK

{ Intake manifold
e

Use this procedure to check the overall EGR function. During this ..
check, a 1st trip DTC might not be confirmed. M
.ﬁ'. 1) Start engine and warm it up to normal operating tem-
= perature. B
2) Check the EGR valve lifting when revving engine from ~*
2,000 rpm up to 4,000 rpm quickly under no load using
the following methods.
e Disconnect EGRC-solenoid valve hamess connector. -
EGR valve //77 BN R (The DTC for EGRC-solenoid valve will be displayed,
however, ignore it.)
EGR valve should lift up and down without sticking.

m GONNFCT N E '
E @i@:j i NG. go o B in DIAGNOSTIC PROGEDURE or

— 3) Check voltage between ECM terminal (EGR tem- FE
I__Fom o] comnecTen] perature sensor) and ground at idle speed.
e Less than 4.5V should exist. .

hes

4) Tum ignition switch “OFF”.
5) Check harness continuity between EGR temperature

sensor hamess connector terminal (2 and ECM termi-
J t BT

nal @3 (ECM ground).

B &
Teriany Continuity should exist.
6) Perform “COMPONENT INSPECTION”, "EGR tem-
o o perature sensor’. Refer to EC-249. il
HAE CHAE
[Ceow [deonvector] i ¥
43
D
(2] £
SEF183V]
- R,
Overall function check
\\\\\\\\\\I\HHIH/,?//,/ -
» S (. Check the EGR valve 2
c,'?\“\/d// ;a ifting when revving
S\ = 6 ,a engine from 2,000 rpm
;:_:- up to 4,000 rpm. @
= 7 § ST
= -3
=.0 8
’y %1000 v/min ‘\Q @S
SEF842Q
BT
iy
T
EN
N
401
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

IGNITION SWITCH
ON or START

1 FUSE

E49

EGRC-
SOLENQID
VALVE

108 |BLOCK |Reafer 10 “FL-POWER".
(J7B)

mmmm : Detectable line for DTC
—  Non-detectable line for DTG

EGR

TEMPERATURE
I—@—I SENSOR

|_I+I_|

|_L3_J_|

G/OR B
GW GIOR - B/W
103 Iea]l el
ECM (ECCS
EGR EGRTS GND-A | CANTROL
MODULE)
Fog

EC-EGRC1-01

1{2]3]4

11]12]13

G| A|sRISRT oRp Rz

{RAJR[3R| ]« RlsR](E40)
W GY

G

Refer to last page (Foldout page).

@2, €

24

31

42

402

EC-246

=8P H.S.
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TROUBLE DIAGNOSIS FOR DTC P0400

SEFQ99P

EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for leaks.

NG Repair or replace exhaust

Y

system.

OK
= v

.
/Vacuum hose connacted

fo EGR valve
SEF337V

W ACTIVETEST R

EGRC SOLV
(EGR)

MONITOR ==z==zz==:
CMPS<RFM (REF} B812rpm

XY [ON/OFF|[ OFF ]

SEF184V

CHECK VACUUM SOURCE TO EGR

VALVE.

1. Start engine and warm it up o normal
operating temperature.

2. Disconnect vacuum hose to EGR valve.

3. Check for vacuum existence.

4. Check tor vacuum existence when rev-
ving engine from 2,000 rpm up to 4,000
rpm with the following methods.
Vacuum should not exist at idle.

® Select “EGRC SOLENQCID
VALVE” in “ACTIVE TEST”
mode with CONSULT and turn
the solenoid vaive “OFF”.
Vacuum should exist when
revving engine.

oK CHECK COMPONENT

OR
Disconnect EGRC-solenoid
valve harness connecter. {The
st irip DTC for EGRC-solenoid
valve will be displayed, but
ignore it.)

Vacuum should exist when
revving engine.

[ 3

&

NG
A d

A d

(EGR valve).
Refer to “COMPONENT
INSPECTION”, EC-343.

NG

ut

n;

[P
=

=
=
=

v i

Replace EGR valve.

AT

CHECK VACUUM HOSE.

Check vacuum hose for clogging, cracks
or improper connection.

Refer to “Vacuum Hose Drawing”, EC-13.

NG ;
Repair or replace vacuum

Y

]
jis tmproper connection
SEF109L

BEGRC SOLV CIRCUIT A
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

NEXT H NO YES

MEF957D

OK
D 4

hose.

R

CHECK EGRC-SOLENOID VALVE CIR-
CUIT.
1. Turn ignition switch “ON”.

2. Perform "EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

NG Check the following.

Y

Turn ignition switch “ON”.
Turn EGRC-solenoid valve “ON”
and “OFF” in “"ACTIVE TEST”
mode with CONSULT and check
operating sound.

OR

B 2

. Turn ignition switch “ON".

. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting EGRC-
solenoid valve harmess connec-
tor. (The DTG or the 1st trip
DTC for the EGRC-solencid
valve will be displayed, however,
ignore it.}

v OK

(Go to next page.)

EC-247

® Harness connectors

® Harness connectors
@9, G20

® 10A fuse

® Harness for open or
short between fuse
block and EGRC-sole-
noid valve B

® Harness for open or
short between ECM and
EGRC-solenocid valve

If NG, repair open circuit or BT

short to power in harness

of connectors.

@
=1

G

an
T

i
=
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TROUBLE DIAGNOSIS FOR DTC P0400

EGRC SOLV
(EGR)

B ACTIVETEST B

MONITOR
CMPSRPM (REF)

812rpm

ISV [ ON/OFF][ OFF |

SEF184V

EGR Function {Close) (Cont’d)
@

¢ NG

CHECK COMPONENT >
{EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”

Replace EGRC-solenoid
valve.

below.
¢ oK

CHECK COMPONENT NG

(EGRC-BPT valve).
Refer 1o “COMPONENT INSPECTION"

Replace EGRC-BPT valve.

Y

EGR valve

—

MEF137D

CONHECT

on the next page.
¢0K

CHECK COMPONENT NG

{EGR temperature sensor}.
Refer to “COMPONENT INSPECTION”

Replace EGR temperature
sensor.

¥

on next page.
J, OK

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-93.

v

INSPECTION END

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.

WcvETESTE (@ Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST”
EGHC S0LV ON
(EGR) cuT mode.
MONITOR ====== -
CMPSSRPM (REF)  812pm Condition Air passage Air passage
EGRC SOLENOID VALVE continuity continuity
between @ and between @ and ©
I [on/oFF][ OFF | ON Yes No
OFF No Yes
SEF185V
OR
)
<
Air passage Air passage
Condition continuity continuity
between @ and between (&) and (C)
12V direct current supply
betwaen terminals @ and Yes No
No supply No Yes

AECY19

If NG or operation takes more than 1 secend, replace EGRC-sole-
noid valve.

EC-248



TROUBLE DIAGNOSIS FOR DTC P0400

e

[Q]

SEF6430Q

10,000

1,060

100 |

Resistance kQ

L 1 1
50 100 150

]
200

0
(32) (122) (212 (302} (392)
Temperature °G (°F)
SEFB26Q]

SEF083P,

EGR Function (Close) (Cont’d)

EGR temperature sensor G

Check resistance change and resistance value.

<Reference data> A

EGR temperature Vohage Resistance
C (°F) v Mo &y
0{32) 4.81 7.9-97
50 {122) 282 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10 LS
If NG, replace EGR temperature sensor. E
B
Gl
BT
AT
T
P
[F&

EGRC-BPT valve A

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while apply- g
ing a pressure above 0.981 kPa (100 mmH,0, 3.94 inH,O)
from under EGRC-BPT valve.

3. It a leakage is noted, replace the valve. ST

RS
BT
A
EL
[0
405
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

ECM
o ) A
Ignition switch
(power supply) Lﬁ‘
Throttle ——— | Air cleanar
body
EGRC-solenoid valve
Te EGR
valve Vacuum source ‘
Air ‘ ‘
filter b W g
_ . . _ . EGR valve
e e A”—
bleed — EGR
Diaphragm temperature
sSensor
Exhaust pressure ‘ EGRC-BPT __ _Intake
valve -——- manifold
1 — — —- Exhaust
———- manifold
SEF453PD

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body vacuum
applied to the EGR valve. In other words, recircuiated exhaust gas is controfled in response to positioning of
the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If tco 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 indicated.

Diagnostic Trouble Maltunction is detected when Check ltems
Code No. (Possible Cause)
P0402 ® The EGRC-BPT valve does not operate propetly. | ® EGRC-BPT valve
0306 ® EGR valve

® Misconnected rubber tube
® Blocked rubber tube

® Camshalft positicn sensor
#® Blocked exhaust system
® Orifice

® Mass air flow sensor

® ECGRC-solenoid valve

406
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION @i
B EGRG-BPT VLV Po402l [] PROCEDURE
OUT OF CONDITION CAUTION: -
=z=====zzz MONITOR ===zz====- Always perform the test at a temperature of 5°C (41°F) or o
CMPS-RPM(REF) 2012rpm higher.
THRTL POS SEN 0.94v ) .
B/FUEL SCHDL 2.9msec NOTE: B
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE"” has been previousily conducted, always turn ignition
o 20 40 60 ] switch “OFF” and wait at least 5 seconds before conducting
o 80100 the next test.

©

\‘l_‘.

SEF186Y]  TESTING CONDITION:

Always drive vehicle at a safe speed.

M EGRC-BPT VLV Po402ll [] Ta 1} Start engine and warm it up to normal operating tem-
= perature.
2) Stop engine and wait at ieast 5 seconds. FE
o D e S L e LTy
7 oof ¢ ”in ¢ -
PO SoHE . st PORT" mode with CONSULT. cl,

B/FUEL SCHDL 2.4msec
4) Start engine and let it idle.

5) Touch "START”.

6) Check the output voltage of “THRTL POS SEN” (at HMT
closed throttle position) and note ii.

SEF187v 7) When the following conditions are met, “TESTING” will

0 20 40 60 80100

be displayed on the CONSULT screen and the bar chart A

may increase. Maintain the conditions many times until
“COMPLETED” appears.
Selector lever: Suitable position TIE
COMPLETED CMPS-RPM (REF): 1,400 - 1,600 rpm (A/T)

1,600 - 1,800 rpm (M/T)
Vehicle speed: 30 - 54 km/h (19 - 34 MPH) (A/T) ElB;

30 - 100 km/h (19 - 62 MPH) (M/T)

B/FUEL SCHDL: 2.3 - 25 ms

W EGRG-BPT VLV Pod02ll []

' THRTL POS SEN: (X + 0.16) - (X + 0.26) V (A/T) E&,
SELF-DIAG X +0.19) - (X + 0.30) V (M/T)
SEF275U X = Voltage value measured at
step 6) BA

¢ 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. B

e It the bar chart indication does not continue to
progress, completely release accelerator pedal
once and try to meet the conditions again. &

¢ |f “TESTING” does not appear on CONSULT screen,
retry from step 2).

8) It “OK” is displayed, carry out "OVERALL FUNCTION pgg
CHECK” on next page. If “NG” is displayed, refer to
“DIAGNOSTIC PROCEDURE”, EC-253.

OR BT

ES

EC-251



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-BPT
valve. During this check, a 1st trip DTC might not be confirmed.
@ 1) Disconnect the rubber tube to the fuel pressure regula-
tor from the throttle body at the throttle body.
2) Disconnect the rubber tube to the EGRC-solenoid valve
at the EGRC-BPT valve.
Connect the throttle body and the EGRC-BPT valve
directly with a rubber tube that has 0.5 mim (0.020 in)
dia. orifice. (The intake manifold vacuum wiil be directly
applied to the EGRC-BPT valve.)
3) Start engine.
4) Check for the EGR valve lifting with engine at idle
speed.
EGR valve should remain closed.
5) Check the EGR valve lifting when revving engine from
2,000 rpm up to 4,000 rpm quickly under no load.
EGR valve should lift up, and go down without
sticking when the engine is returned to idle.
6) Check rubber tube between EGRC-solenoid valve and
throttle body for misconnection, cracks or biockages.

EGRC-BPT vaive

EGR valve

Check the EGR valve lifting

EGRC-sclenoid
valve

~—Throttle body

Removed EGR hose AFC1244A

408
EC-252



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK HOSE. NG_ Repair or replace vacuum
Check vacuum hose for clogging and "] hose.
improper connection.
OK
¥
CHECK EXHAUST SYSTEM. NG | Repair or replace exhaust
Check exhaust system for collapse. "| system.
OK
Y
CHECK ORIFICE. NG Replace vacuum hose.
Check if orifice is nstalled in vacuum "
hose between EGRC-BPT valve and
EGRC-sclenoid valve.
0K
¥
GHECK COMPONENT NG | Replace EGRC-BPT valve.
(EGRC-BPT valve). g
Refer to “COMPONENT INSPECTION"
on next page.
OK
¥
GHECK COMPONENT NG | Replace camshaft position
{(Camshaft position sensor). "] sensor.
Refer to “COMPONENT INSPECTION”,
EC-241.
OK
b4
CHECK COMPONENT NG_ Replace mass air flow sen-
{Mass air flow sensor). | sor.
Refer to “"COMPONENT INSPECTION",
EC-107.
OK
A
CHECK COMPONENT NG | Replace EGRC-solenoid
{EGRC-solenoid valva). | vaive.
Refer to “COMPONENT INSPECTION”
on next page.
OK
¥
NG

CHECK COMPONENT

(EGR valve).

Refer to “COMPONENT INSPECTION”
on the next page.

Y

OK

h

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

b4

INSPECTION END

EC-253

Replace EGR valve.

=R

e

FE

oL

S
=l

TF

oD
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TROUBLE DIAGNOSIS FOR DTC P0402

X No pressure

SEF172P

EGR valve

MEF137D

macTveTEsTE [0
EGRC 501V ON
{EGR; CuT
===z===: MONITOR ======:
CMPS=RPM (REF} B12mm

IO OFFI[ OFF ]

SEF185Y

BATTERY

AEC919

410

EGRC-BPT Valve Function (Cont’d)
COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check leakage without apply-
ing any pressure from under EGR-BPT valve.
Leakage should exist.

EGR valve
& Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

e Check for sticking.
If NG, repair or replace EGR valve.

EGRC-solenoid vaive

Check air passage continuity.
H Perform “"EGRC SOLENQID VALVE” in “ACTIVE TEST”

mode.
gt || peee
EGRC SOLENOID VALVE between @ and between @ and @
ON Yes No
OFF No Yes
= OR
Air passage Air passage
Condition continuity continuity
between @ and between @ and @
12V direct current supply
between terminals @ and Yes No
No supply No Yes

H NG or operation takes more than 1 second, replace EGRC-sole-
noid valve.

EC-254



TROUBLE DIAGNOSIS FOR DTC P0420

Three-Way Catalyst Function el
ECM
| ON BOARD DIAGNOSIS LOGIC
E;::;d E;;t:ad The ECM monitors the switching frequency ratio of front and rear A
oxygen oxygen heated oxygen sensors.
sensor sensor Three-way catalyst” with high oxygen storage capacity will indicate R
- - a low switching frequency of rear heated oxygen sensor. As oxy- ER
gen storage capacity decreases, the rear heated oxygen sensor
T Three way switching frequency will increase. N
catalyst When the frequency ratio of front and rear heated oxygen sensors LT
mp : Exhaust gas seriaaus | APProaches a specified limit value, the three-way catalyst* malfunc-
tion is diagnosed.
*: Warm-up three-way catalyst (For California)
Dlaggzi;crl';?uble Malfunction is detected when ... (PS:;EL I?;:;e) FE
P0420 ® Three-way catalyst™ does nol operate properly. ® Three-way catalyst™
0702 ® Three-way catalyst™ does not have enough oxygen storage ® Exhaust tube GL
capacity. @ |ntake air leaks
® Injectors
@ Injector leaks MT
@ Spark plug o
® |mproper ignition timing
*: Warm-up three-way catalyst (For Califernia) AT

(1A

EC-255



TROUBLE DIAGNOSIS FOR DTC P0420

% MONITOR ¥ NOFAlL []
CMPSeRPM (REF) 2037rpm
FR O2 S8EN 0.68v
RR O2 SEN 0.04V
FR O2 MNTR RICH
RR O2 MNTR LEAN
VHCL SPEED SE Okm/h
| RECORD |
SEF321U
W sRTsTATUs B[]
CATALYST CMPLT
EVAP SYSTEM INCMP
0z SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP
PRINT
SEF215U

412

Three-Way Catalyst Function (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

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

®

2)

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

Set “MANU TRIG” and “HI SPEED”, then select “FR
02 SENSOR”, “RR 02 SENSOR”, “FR O2 MNTR",
“RR 02 MNTR” in “DATA MONITOR” mode with CON-
SULT.

Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constantly under no load.
Make sure that the switching frequency between
“RICH” and “LEAN”" of “RR 02 MNTR” is much less
than that of “FR 02 MNTR” as shown below.
Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching frequency

This ratio should be less than 0.75.

If the ratio is greater than above, the warm-up three-
way catalyst (Models for California), the three-way cata-
lyst (Models except for California) is not operating prop-
erly.

If the “FR 02 MNTR” does not indicate “RICH” and
“LEAN” periodically more than 5 times within 10
seconds at step 3), perform “TROUBLE DIAG-
NOSES FOR DTC P0133" first. (See EC-162.)

If the result is NG, go to "DIAGNOSTIC PROCEDURE",
EC-258.

If the resuit is OK, go to following step.

Select “AUTO TRIG” in “DATA MONITCOR” mode with
CONSULT.

Drive vehicle at a speed of approximately 84 to 96 km/h
(52 to 60 MPH) with the following for at least 10 con-
secutive 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 PROCEDURE”,
EC-258.

Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT.

Verify that “CATALYST” is “CMPLT”.

If not “CMPLT”, repeat the test from step 5).

EC-256



TROUBLE DIAGNOSIS FOR DTC P0420

CONNECT
A€ i W

[

ECM

|0|CONNECTOF|”

50

43 58

LD EH

&

AN,

3

1-\ if’

AECE69A

Three-Way Catalyst Function (Cont’d)

OR

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the three-way

catalyst.

During this check, a 1st trip DTC might not be confirmed.

® 7

2)

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

Set voltmeters probes between ECM terminals 6¢ (front
heated oxygen sensor signal) and (ECM groundj,
and ECM terminals &8 (rear heated oxygen sensor sig-
nai) and (ECM ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high &
low) between ECM terminals 9 and @®is much less
than that of ECM terminals &0 and @3.

Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-
quency

Front heated oxygen sensor voltage switching fre-
quency

This ratio should be less than 0.75.
If the ratio is greater than above, it means three-way
catalyst does not operate properly.

Note: If the voltage at terminal é9 does not switch peri-

odically mere than 5 times within 10 seconds at
step 3, perform TROUBLE DIAGNOSIS FOR DTC
P0133 first. (See EC-144.)

EC-257
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TROUBLE DIAGNOSIS FOR DTC P0420

SEF095P
E CONNECT
A€ &
([ Ecm |of[connecToR]|
102010491081 11
B oA
EEF189V
Ignition wire
Y
- Spark plug
N
SEF282G
414

Three-Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

Check for ignition timing.
Refer to “Basic Inspection”, EC-71.

lOK

1. Turn ignition switch “OFF”,

2. Remove injector assembly.
Refer 1o EC-27.
Keep fuel hose and all injectors con-
nected to injector gallery.

v

(Go to next page.)

EC-258

CHECK EXHAUST SYSTEM. NG | Repair or repiac it.
Visually check exhaust tubes and muffier
for dent.
OK
v
CHECK EXHAUST AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for
an exhaust air leak before the warm-up
three-way catalyst (California model), the
three-way catalyst (Non-California model).
l oK
CHECK INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for
an intake air leak after the mass air flow
SEensor.
OK
B A4
CHECK INJECTORS. NG »| Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for NOSIS FOR NON-DE-
Injectors, EC-404. TECTABLE ITEMS,
2. Stop engine and then turn ignition “Injector”, EC-404.
switch “ON”. Repair harness or connec-
3. Check voltage between ECM terminals tors.
@, God, G0 and Gi) and
ground with CONSULT or tester.
Battery voltage should exist.
OK
Y
CHECK IGNITION SPARK. NG | CHEGK GOMPONENT
1. Discennect ignition wire from spark (Ignition wires).
plug. Refer to “COMPONENT
2. Connect a known good spark plug to INSPECTION", EC-226.
the ignition wire.
3. Place end of spark plug against a suit- OK LNG
able ground and crank engine. R
4. Check for spark. eplace.
CK h 4
Chack ignition coil, power
transistor and their circuits.
Refer to £EC-315.
A4
NG

Adjust ignition timing.
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Three-Way Catalyst Function (Cont’d)

® @&
. P i
1. Disconnect camshaft position sensor Drips | Replace the injector(s) A
hamess connector. | from which fust is dripping.
2. Turn ignition switch “ON”.
Make sure fuel does not drip from injec- =
tor.
v Dees not drip Troubla LG
is not
Perform “TROUBLE DIAGNOSIS FOR fixed | Replace warm-up three-
INTERMITTENT INCIDENT”, EC-93. | way catalyst*.

Trouble is fixed .
*: Three-way catalyst (For

v Non-California) EE
INSPECTION END

AT

TF

o
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure)

Note: If both DTC P0440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448 first.
(See EC-362.)

ON BOARD DIAGNOSIS LOGIC

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 can-
ister purge volume control solencid 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 canister
purge volume control solenoid valve. The EVAP canister vent control valve will then be closed to shut the EVAP
purge iine off. The EVAP canister purge volume control solenoid valve is opened to depressurize the EVAP
purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume control solenoid
valve will be closed.

EVAFP service port
EVAP control system pressure sensor. . ‘%C,\.%

Yacuum cut valve bypass valv
;8)—‘_ F
\m EVAP EVAP canister

cut valve |canister purge volume
EVAP canistar control solenoid valve

vent control \‘$
valve SEF918U

Check ltems
{Possible Cause)

Fuel tank

Diagnostic
Trouble Code Malfunction is detected when ....
No.

P0440 ® EVAP control system has a leak.
0705 ® EVAP contral system does not operate properly.

Incorrect fuel tank vacuum reliet valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP
canister purge volume control solencid valve,
Foreign matter caught in EVAP canister vent control
valve.

EVAP canister or fuel lank leaks

EVAP purge line (pipe and rubber tube) leaks
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister vent control valve and the circuit
EVAP canister purge volume control solenoid valve
and the circuit

Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solenoid valve and the circuit
Blocked or bent rubber tube to MAP/BARO switch
solenoid valve

O-ring of EVAP canister vent control vaive is missing
or damaged.

Water separator

EVAP canister is saturated with water.

EVAP control system pressure sensor

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.

¢ |f the fuel filler cap is not tightened properly, the MIL may come on.

¢ Use only a genuine rubber tube as a replacement.

416
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B EVAP SML LEAK Po440ll []

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2)OPEN ENGINE HOQD.

3)START ENGINE WITH
VEHICLE STOPFED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

EXIT ||  START

SEF296U

B EVAP SMLLEAK P0440 M [ ]

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TCO
HIGH. RETEST AFTER FUEL
HAS COOLED.

| EXIT | PRINT

SEF669U

M EVAP SML LEAK Po440 I [_]

WAIT. ..

KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF551V

B EVAP SML LEAK Po440 Bl []

*kkkkk QK kxwxw*

[ END |[ PRINT

SEF297U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

e If both DTC P0440 and P1448 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See EC-373.)

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

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level surface.

¢ Always perform test at a temperature of 5 to 30°C (41 to
86°F).

e |t is better that the fuel level is low.

1) Tum ignition switch “ON".
2) Turn ignition switch “OFF" and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

Make sure that the following conditions are met.

COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 5 - 60°C (41 - 140°F)

Select "EVAP SML LEAK P0440" of “EVAPORATIVE

SYSTEM” in “DTC WORK 3UPPORT” mode with

CONSULT.

Follow the instruction displayed.

NOTE:

e |f the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at 25°C (77°F) or cooler. After “TANK F/TMP
SE” becomes less than 30°C (86°F), retest.

(Use a fan to reduce the stahilization time.)

¢ |f the engine speed cannot be maintained within the
range displayed on CONSULT screen, go to “Basic
Inspection”, EC-71.

¢ The engine idle portion of this test (See illustration

at left.) will take approximately 5 minutes.

Make sure that “OK” is displayed.

If “NG” is displayed, refer

PROCEBURE", EC-263.

NOTE:

e Make sure that EVAP hoses are connected to EVAP
canister purge volume control solenoid valve prop-
erly.

4)

5)

6)

to “DIAGNOSTIC

BT

TF
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TROUBLE DIAGNOSIS FOR DTC P0440

418

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)
OR

NOTE:
Be sure to read the explanation of “Driving pattern” on EC-39
before driving vehicie.
@ 1) Start engine.
= 2) Drive vehicle according to “Driving pattern”, EC-39.
3) Stop vehicle.
4) Select “MODE 1” with GST.
e If SRT of EVAP system is not set yet, go to the follow-
ing step.
e |f SRT of EVAP system is set, the result will be OK.
5) Turn ignition switch “OFF” and wait at least 5 seconds.
B) Start engine.
i is not necessary to cool engine down before driving.
7) Drive vehicle again according to the “Driving pattern”,
EC-39.
8) Stop vehicle.
9) Select “MODE 3" with GST.
e |f P1447 is displayed on the screen, go to “TROUBLE
DIAGNQSIS FOR DTC P1447”, EC-367.
& |f P0440 is displayed on the screen, go to "DIAGNOS-
TIC PROCEDURE", EC-263.
¢ |f P1440 is displayed on the screen, go to "DIAGNCS-
TIC PROCEDURE” in “TROUBLE DIAGNOSIS FOR
DTC P1440”, EC-348.
s [f PO440, P1440 and P1447 are not displayed on the
screen, go to the following step.
10) Select “MODE 1” with GST.
o If SRT of EVAP system is set, the result will be OK.
e If SRT of EVAP system is not set, go to step 6).
OR

NOTE:
e Be sure to read the explanation of “Driving pattern” on

EC-39 before driving vehicle.
¢ |t is better that the fuel level is low.
@ 1) Start engine.
- 2) Drive vehicle according to “Driving pattern”, EC-39.
3) Stop vehicle.
4} Turn ignition switch “OFF" and wait at least 5 seconds.
5) Perform the step 1) to 4) again.
6) Turn ignition switch “ON” and perform “Diagnostic Test
Mode Il {Self-diagnostic results)’ with ECM.

EC-262



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d) &l
DIAGNOSTIC PROCEDURE
/‘\ INSPECTION START A
S :
CHECK FUEL FILLER CAP. NG_ If genuine NISSAN filler Bl
1. Check for genuine NISSAN fuel filler cap is not used, replace
cap design. with genuine NISSAN fuel
2. Check for air releasing sound while filler cap.
opening the fuel filler cap. LS

If the air releasing sound is heard, go to

SEF434Q .
If the air releasing sound is nof heard,
I- - check the foliowing.
[E] —Adapter for service port Was the cap tightened properly?
If Yes, check fuel filler cap vacuum
relief valve. ]
Refer to "EVAPORATIVE EMISSION EE
SYSTEM”, EC-20.
If No, open fue! filler cap, then clean
cap and filler neck thread using air
blower. Retighten until ratcheting sound . oL
EVAP is heard.
service
port E l OK T
ol
CHECK FOR EVAP LEAK. NG.__ Repair or replace.
Pressure pump SErasoui | ® Never use compressed air or high
pressure pump.
® Improper installation of service port A
El may cause leaking.
W EVAP SYSTEM CLOSE li ® Do not exceed 4.12 kPa {0.042 kg/cm?,
APPLY PRESSURE TO EVAP 0.6 psi) of pressure in the system.
SYSTEM FROM SERVICE To locate EVAP leak portian, proceed with T
PORT USING HAND PUMP the following steps.
WITH PRESSURE GAUGE AT 1. Instail the EVAP service port adapter
EEGERS(L:J@EEE'OMPHESSED and the pressure pump securely.
- anii iteh YOIN T
AIR OR HIGH PRESSURE 2. gg{g;ﬁ”&@:ﬁg%}gﬁ : D
PUMP CLOSE” of “WORK SUP-
D0 T S AT ENGINE. PORT” mode with CONSULT.
OUCH START 3. Toush "START" and apoly EE,
vacuum into the ine unti
| CANCEL “ START [ the pressure indicator reaches
SEFGS8U the middle of bar graph.
4. Using EVAP leak detector, B4,

locate the leak portion. For the
leak detecior, refer to instruction
manual for more details.

Refer o "EVAPORATIVE EMIS- B
SION SYSTEM”, EC-20.
OR
‘ili-:d:’. 2. Tumn ignition switch “OFF".
A/ 3. Apply 12 volts DG to EVAP can- S

ister vent centrol valve. The
valve will ciose. {Continue to
apply 12 volts until the end of
test.) S
4. Apply 12 volts DC te vacuum th
cut valve bypass valve. The
SEF200U) valve will open. {Continue 1o

apply 12 volts until the end of ED
test.) =
EVAP canister 5. Pressurize the EVAP line using
Vacuum cut valve pressure pump with 1.3 to 2.7
\ kPa (10 to 20 mmHg, 0.39 to 1
0.79 inHg). iy
i 6. Locale the leak using a leak
detector. Refer o the instruction
o — manual for more details about EL
/ - the leak detector. Refer to
/ “Evaporative Emission Line
Vacuum cut valve ?\_;’TAP— Ean; ist ri a Drawing”, EC-23.
c e )
be/\pass‘riIYir vent control ¥ OK DA
Battary valve
SEF503V (Go to next page.)
419
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- EVAP canister vent

control valve w
NN SEF1435

/EVAP canister
Water EVAP canister
\‘ vent control valve sEFs9sU
A evar canister purge volume

Veh|cle front )

o | _,__‘
S Ty
A\ \ 7/
EVAF service port

contrel sclenoid valve harness
conneactor

VAL

SEF33%v

O

B ACTVETEST I

PURG VOL CONT/N  0.0%
MONITOR
CMPSRPM(REF)

FR 02 MNTR

AF ALPHA

THRTL POS SEN

B12rpm
RICH
100%
0.52V

UP | DWN ][Qd]

SEFT130V|

[Qu]|

~

>

")‘ Abso!ure pressure sensor -
~3 Il/ s
"r /
| <)
\?r

,~

'l' \.
\ Vehicle 1ront)

N

SEF328V

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

CHECK COMPONENT AND CIRCUIT NG> Repair or replace EVAP
{EVAP canister vent control valve, O-ring canister vent control valve
and water separator). and O-ring or harmess/
Refer to “TROUBLE DIAGNOSIS FOR connector.
DTC P0446” for circuit, EC-276 and
“COMPONENT INSPECTION”, EC-280.
OK
D] )
CHECK IF EVAP CANISTER SATU- NG; Check the following.
RATED WITH WATER. 1. Visually check the EVAP
1. Remove EVAP canister with EVAP can- canister for damage.
ister vent control vaive attached. 2. Check hose connection
2. Check if waler will drain from the EVAP between EVAP canister
canister. If it will, weigh the EVAP can- and water separator for
ister with the vent control valve clogging and poor con-
attached. nection.

If the weight is: 3. Check water separator.
More than 1.8 kg (4.0 Ih) — NG Refer to “COMPONENT
Less than 1.8 kg (4.0 Ib} - OK INSPECTION”, EC-366.

if NG, repair hose or
OK replace EVAP canister or
water separator,
v
CHECK COMPONENT (EVAP canister NG.; Check the following.
purge volume control solenoid valve). ® EVAP canister purge vol-
1. Disconnect EVAP hose to EVAP ume control solenoid
canister purge valume control valve
solenoid valve at EVAP service Refer to “COMPONENT
port. INSPECTION", EC-266.
2. Start engine. ® Vacuum hoses for clog-
3. Perform “PURG VOL CONT/V” ging or disconnection
in “ACTIVE TEST” mode. Refer to “Vacuum Hose
4. Touch “Qu” on CONSULT Drawing”, EG-13.
screen fo increase "PURG VOL
CONT/V" opening to 100.0%.
5. Check EVAP hose for vacuum.
Vacuum should exist.
OR
g 1. Start engine and warm it up to
normal operating temperature.
2. Stop engine.
3. Disconnect EVAP hose to EVAP
canister purge volume control
solenaid valve.
4. Start engine and let it idle for at
least 60 seconds.
5. Check EVAP hose for vacuum.
Vacuum should exist.
OK
B A4
NG

CHECK COMPONENT

(Absclute pressure sensor).

Refer to “COMPONENT INSPECTION”,
EC-353.

¥ OK

{Go to next page.)

EC-264

Replace absoclute pressure
Sensor.




TROUBLE DIAGNOSIS FOR DTC P0440

solenoid valve
h_arness connector

A . Easl
/Power steering oil reservoir
1 1} LIRS 1 P r

SEF338V

SEF334V|

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

l

CHECK COMPONENT AND CIRCUIT NG_ Repair or replace MAP/
(MAP/BARO switch solenoid valve). | BARO switch solenaid
Refer to “TROUBLE DIAGNOSIS FOR valve or harness/
DTC P1105”, EC-304. connector.
OK
v
CHECK COMPONENT NG_ Replace tank fuel tempera-
{Tank fuel temperature sensor). "] ture sensor.
Refer to “COMPONENT INSPECTION”,
EC-354.
OK
Y
CHECK COMPONENT NG Replace EVAP control sys-
{EVAP control system pressure sensor). tem pressure sensor.
Refer to “COMPONENT INSPECTION”,
EC-365.
OK
¥
NG

CHECK COMPONENT.

Check EVAP purge line (pipe, rubber tube,
fuel tank and EVAP canister) for cracks or
improper connection.

Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-23.

OK
A J

Clean EVAP purge line (pipe and rubber
tube) using air blower.

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-83.

h

INSPECTION END

EC-265

¥

Repair or reconnect the
hose.

LG
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M AcTVETESTE [

PURG VOL CONTN  0.0%

zz==zz==== MONITOR ===zzzzz=c
CMPS*RPMI(REF) 812rpm
FR 02 MNTR RICH
AF ALPHA 100%

THRTL POS SEN 0.52v

UP | DWN |[Qd]

SEF180V]

[Qul|

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure} (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control solenoid valve

1. Start engine.

\E 2. Perform “PURG VOL CONT/V” in “ACTIVE TEST”
mode with CONSULT. Check that engine speed varies
according to the valve cpening.

If OK, inspection end. If NG, go to following step.

3. Check air passage continuity.

SEF&60U

SEF66TU

CGHNECT

(7—rjngQ

WactvetesTl [

VENT CONTRoILV QFF

=======: MONITCR =======:
CMPSeRIPM(RER)
FR 02 MNTR
ASF ALPHA 100%
THRTL POS SEN

[ oN

SEF1391V

®

@] 5.1 -6.3Nm
(0.52 - 0.64 kg-m,
45.1 - 55.6 in-Ib)

SEF969S

BATTERY

2

Condition Air passage continuity

PURG VOL CONT/V value between (&) and
100.0% Yes
0.0% No

If NG, replace the EVAP canister purge volume control solenoid
valve.

OR
@ Check air passage continuity.
. Air passage continuity
dit
Condition hetween @ and
12V direct current supply between ter- Yes
minals
No supply No

If NG or operation takes more than 1 second, replace solenoid
valve.

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

Condition Air passage continuity

VENT CONTROL/V between (&) and
ON No
OFF Yes

OR

" Air passage continuily

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 portion is rusted, replace control valve.

Make sure new O-ring is installed properly.

EC-266
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Evaporative Emission (EVAP) Control System

Bind piug (Small Leak) (Negative Pressure) (Cont’d) @l
/ Water separator
(6 /© B S 1. Check visually for insect nests in the water separator air inlet. [js
e /. ) 2. Check visually for cracks or flaws in the appearance.
| =P ( 3. Check visually for cracks or flaws in the hose.
\ § \_=— | 4. Check that @ and (© are not clogged by blowing air into EM
\@ with &), and then (© plugged.
* @: Bottom hole (To atmosphera) 5. Incase of NG in items 2 - 4, replace the parts.
. Emergency tube (From EVAP canister) & Do not disassemble water separator. L&

©: Inlet port {To member)

SEF829T]|
N Absolute pressure sensor E
. Ejl @'ﬁ} 1. Remove absolute pressure sensor with its harness connector
|

S connected. B
EcM__[olcomnecTon]] | 2, Remove hose from absolute pressure sensor.
Absolute pressure 45 3. Tum ignition switch “ON” and check cutput voitage between

sensor ECM terminal @ and engine ground.
The voltage should be 3.2 to 4.8V.

l ' 4. Use pump to apply vacuum of —26.7 kPa (-200 mmHg, -7.87

D o inHg) to absolute pressure sensor as shown in figure and T
= check the output voltage. )
SEF132V The voltage should be 1.0 to 1.4V lower than the value
measured in step 3. AT
CAUTION: “‘

¢ Always calibrate the vacuum pump gauge when using it.

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

5. If NG, replace absolute pressure sensor. ED

i

o
[

EC-267



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

MAP/BARO switch soienoid valve

HactiveTesTH [

MAP/BARO swv  MAP 1. Start engine and warm it up to normal operating tem-
z========z MONITOR =zzzzzc==: perature_
ah:;gfgg(;ﬁg “figmm 2. Perform “MAP/BARO SW/V" in “ACTIVE TEST” mode
with CONSULT.
ABSO / )
BSOLPRESISE 142V 3. Check the following.

e Condition: At idle under no-load
e CONSULT display

BAROC |
SEF130V MAP/BARO ABSOL PRES/SE (Voltage)
. BARO More than 2.6V
W ACTIVE TEST B ] MAP Less than the voltage at BARO
MAP/BARO SWN  BaAro e Time for voltage to change
=z=zzz=z=zzz MONITOR z===zzz0=¢ MAP/BARO SW/V Time to switch
CMPSRPM(REF) 837rpm
MAP/BARO SWA/  BARO BARO to MAP Less than 1 g
ABSOL PRES/SE 4.34v MAP 1o BARO £ss han 1 secon
4. If NG, check soclenoid valve as shown below.
OR
BARO MAP__| 1. Remove MAP/BARO switch solenoid valve.
' 2. Check air passage continuity.
Air passage Air passage
Condition continuity continuity

between @ and between @ and @

12V direct current supply

between terminals (1) Yes No
and @
BATTERY No supply No Yes

3. If NG or operation takes more than 1 second, replace
MEC488B solenoid valve.
Tank fuel temperature sensor

Tank fuel temperature . . .

Hot wat

ot wa 67 sensor connector Check resistance by heating with hot water or heat gun as shown
in the figure.

DISCONRECT

)T
(3
E} 1 Temperature °C (°F) Resistance kQ)
20 (68) 23-27
50 (122) 0.79 - 0.90

If NG, replace tank fuel temperature sensor.

SEF172V|
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Evaporative Emission (EVAP) Control System

G2

(Small Leak) (Negative Pressure) (Cont’d)

m CONNECT . 5
HS. i} r"ﬁ @@j COMPONENT INSPECTION
I[_ecu 'Z‘CO“NECTOR" EVAP control system pressure sensor i
EVAP control system 1. Remove EVAP control system pressure sensor with its har-
pressure sensor ness connector connected. B
© 2. Remove hose from EVAP control system pressure sensor.
Sepatincy 1D O 3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure. e
4. Check output voltage between ECM terminal and engine =%
SEF198Y ground.
Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, G inHg) 3.0-386
-9.3 kPa {-70 mmHg, —2.76 inHg) 0.4-06 EE
CAUTION:

e Always calibrate the vacuum pump gauge when using it. L
® Do not apply vacuum below -20 kPa (-150 mmHg, -5.91
inHg) or pressure over 20.0 kPa (150 mmHg, 5.91 inHg).

5. If NG, replace EVAP control system pressure sensor. ()

FA
EL
D
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TROUBLE DIAGNOSIS FOR DTC P0443

SYSTEM DESCRIPTION

Camshalft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Circuit)

Engine speed

Mass air flow sensor

Amount of intake air

s0r

Engine coolant temperature sen-

Engine coolant temperature

L 4

—

Ignition switch

Throttle position sensor

Start signal
—
EVAP canister
N purge volume
Throttle position | ECM » control solenoid
vaive

Throttle position switch

Closed throttle position

Front heated oxygen sensor

¥

Density of oxygen in exhaust gas

hd

Tank fuel temperature sensor

(Mixture ratio feedback signal)

Fuel temperature in fuel tank

Y

Vehicle speed sensor

Vehicle speed

A 4

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass pas-
sage in the EVAP canister purge volume control solencid valve changes to control the flow rate. The EVAP
canister purge volume control solenoid valve repeats ONJOFF operation according to the sighal sent from the
ECM. The opening of the valve varies for optimum engine control. The optimum value stored in the ECM is
determined by considering various engine conditions. When the engine is operating, the flow rate of fuel vapor
from the EVAP canister is regulated as the air flow changes.

COMPONENT DESCRIPTION

hl The EVAP canister purge volume control solenoid valve uses a

ON/OFF duty to control the flow rate of fuel vapor from the EVAP
canister. The EVAP canister purge volume control solenoid valve
is moved by ON/OFF pulses from the ECM. The longer the ON

pulse, the greater the amount of fuel vapor that will flow through the
valve.

SEF337U
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Evaporative Emission (EVAP) Canister Purge

Volume Control Solenoid Valve {Circuit) €l
(Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE il
Specification data are reference values.
MONITOR ITEM GONDITION SPECIFICATION e
@ Engine: After warming up Idle 0% -
PURG VOL C/V | ® Air conditioner switch “OFF” 2,000 rpm (More than 200 scconds
® No-load after starting engine) o Le

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

TER-
WIRE DATA E=
EE
MINAL COLOR ITEM CONDITION {DC Voltage) -
NO.
IEnglne is runmrE ¢L
[Ignition switch “OFF”| 0-1v
For a few seconds after turning ignition switch MY
4 LG/R ECCS relay (Self-shutoff) “OFF”
|Ignition swilch “OFF”] AT
|_ BATTERY VOLTAGE i
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
TE
BATTERY VOLTAGE
(11 - 14v)
V———— ¥
|Engine is running.| P EE R
|_ Idle speed 0 ‘, B
EVAP canister purge vol- 50 ms. D o
5 R/Y ume control solenoid sEF09y
valve
|Engine is running.
|— Engine speed is 2,000 rpm. {(More than 200 &
seconds after starting engine) =
TsEFtiov BS
67 | BP BATTERY VOLTAGE
Power supply for ECM |E;nition switch “ON”| 11 - 14y
72 | BP (11 - 14V) BT
Engine is running. BATTERY VOLTAGE
117 B/P Current return | |_ ‘ ©
(dle speed (11 - 14v) uA,
EL
(¢
427
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ON BOARD DIAGNOSIS LOGIC

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Circuit)
(Cont’d)

Diagnostic Trouble

Malfunction is detected when ...,

Check items

Gode No. (Possible Cause)
PO443 ® An improper voltage signal is sent fo ECM ® Harness or connectors
1008 through the valve. {The valve circuit is open or shorted.)

® EVAP canister purge volume control solenoid
valve

CMPS-RPM(REF)

Y7 MONITOR v NOFAIL [ ]

800rpm

( RECORD

SEF712T

428

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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

TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is between 11V and 16V at idle.

1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and et it idie for at least 14 seconds.
OR
&) 1) Start engine and let it idle for at least 14 seconds.
2) Select “MODE 7” with GST.
OR
T;{@ 1) Start engine and let it idle for at least 14 seconds.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON” and perform “Diagnostic Test
Made 1l (Self-diagnostic results)” with ECM.
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Evaporative Emission (EVAP) Canister Purge

Volume Control Solenoid Valve (Circuit) @l
(Cont’d)
- EC-PGC/V-01
BATTERY
|
] FUSE
10A |BLOCK |Refer io "EL-POWER", ER
(J/B)
L B : Detectable line for DTC
IIB—II — : NoN-detectable iine for DTC ﬂ:.@
SB
,—'—|
5
SIB
o—l"“ FE
s8 s8 CL
IF 51
G]ECCS
RELAY T
Byes
2 5
I—l—I I—l—| AT
LGR B/P
I TF
To
—— i
EG-MAIN
® @ m— /P W s .
I EC-CMPS 2
B/P
r._| EVAP 2
i~ [2 1 CanisTen =4
@ m PURGE
VOLUME
SalENOID
1] VALVE RA
L"j
LG/R BIP  BP  BP RAY
1 el 721 [Fa] 5] BR
SSOFF VB VB CRIN EVAP ECM
([ECCS
MODULE)
ST
RS
ENSNEIm M27 1234 s8] 7[8]2]10](msa 3 BT
BN 7NIBNION] | W tiz]i3 4 fr5 16 [17 118] w O™ L2 5‘ L
HA
| |
1o1|raz|10s]1043 f105]108{:07]108 ﬂ 2425 ....@@.. RE
7 3823505152153 o7 EL
1oefraofiieltiz] [reafiialisfi1s B ss mEEmEE H.S.
117]118}110f120] [121]122]23fi24] TTEFEN7TE 12|43 80
[

AECS545A
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EVAP canister purge volume
centrol solenoid valve hamess

__ connector
1
w__J/

\

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Circuit)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

rt

SEF339V

]

virg fmnt% serv ce pol
EANNTTYS
€

_J’l
B &y

0
i
!

SEF192Y

-

. DISCONNEEY
D @) A€

ECM

&

I0| CONNECTOR]| 2D

DSCONNECT

@
0]

SEF193V

430

A 4
CHECK POWER SUPPLY. NG‘_‘ Check the following.
1. Turn ignitien switch “OFF”. | @ Harness for open or
2. Disconnect EVAP canister purge vol- short between EVAP
ume control solencid valve harness canister purge volume
connector. control solenoid valve
3. Tum ignition switch “ON”. and ECCS relay
4. Check voltage between terminal @ ® Harness for open or
and engine ground with CONSULT or short between EVAP
tester. canister purge volume
Voltage: Battery voltage control solenoid valve
oK and ECIV!
If NG, repair harmess or
connectors.
E v
CHECK OUTPUT SIGNAL CIRCUIT. NG_‘ Repair open circuit, shart
1. Turn ignition switch “OFF". "| to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check harness continuity between
ECM terminal @ and terminal @
Continuity should exist.
If OK, check harmess for shart to
ground and short to power.
OK
\d
NG

CHECK COMPONENT
(EVAP canister purge volume control sole-

noid valve).
Refer to “"COMPONENT INSPECTION"
on next page.

Y

OK

A

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

Y

INSPECTION END

EC-274

Replace EVAP canister
purge volume contral sole-
noid valve,




TROUBLE DIAGNOSIS FOR DTC P0443

BACTIVETESTE [

PURG VOL CONT/  0.0%

=======-== MONITOR ==========-
CMPS-RPM(REF) 812rpm
FR 02 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN 0.52v

[Qu][ UP | DWN |Qd]

SEF190V

® SEF650U

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Circuit)
(Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control solenoid valve

1. Start engine.

‘ 2. Perform “PURG VOL CONT/V” in “"ACTIVE TEST”
mode with CONSULT. Check that engine speed varies
accoerding to the valve opening.

If OK, inspection end. If NG, go to following step.
3. Check air passage continuity.

Condition Air passage continuity

PURG VOL CONT/V value between (&) and
100.0% Yes
0.0% No

If NG, replace the EVAP canister purge volume control solenoid
valve.

@ SEF&61U

OR
@ Check air passage continuity.
- Air passage continuity
Condition batween @ and
12V direct current supply between ter- Yes
minals
No supply No

If NG or operation takes more than 1 second, replace solenoid
valve.

EC-275
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Atmospheric pressure
side

Valve

Coil “Terminal

¥

Canister side

Plunger

- EVAP canister vent

control valve /A
NNV serass

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is localed on the EVAP can-
ister 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 evapora-
tive emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System {Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V

® |gnition switch: ON

OFF

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

TER-
WIRE DATA
MILI\(IDAL COLOR ITEM CONDITION {DC Voltage)
108 RIG EVAP canister vent con- | Igniion Swich “ON? BATTERY VOLTAGE
trol valve (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
L Check ltems
TrOUbf’!.l?) Code Maifunction is detected when .... (Possible Cause)
P0O446 ¢ An improper voltage signal is sent to ECM through ® Harness or connectors
0903 EVAP canister vent control valve. {EVAP canister vent control valve circuit is open or
shorted.)
® EVAP canister vent control valve
432

EC-276



TROUBLE DIAGNOSIS FOR DTC P0446

Y MONITOR % NOFAIL E]

CMPSsRPM{REF)

B800rpm

RECORD

SEF712T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (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 ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.
TESTING CONDITION:
Before performing the following procedure, confirm battery
voltage is more than 11V at idle.

1) Turn ignition switch “ON”.

= 2) Select "DATA MONITOR” mode with CONSULT.

3) Start engine and wait at least 5 seconds.
OR

@ 1) Start engine and wait at least 5 seconds.
SE7 2) Select "MODE 7” with GST.

OR
ﬁ@ ) Start engine and wait at least 5 seconds.
- 2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Seif-diagnostic
results)” with ECM.

EC-277
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TROUBLE DIAGNOSIS FOR DTC P0446

IGNITION SWITCH
ON or START

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

EC-VENT/V-01

1 FUSE

(J/B)

E48

WG

185

WiG

Wic

&2
CD

WiG

O
>
=
5'0
e
m
il

2o S [} 00 5 e
g <0Om

RIG
i
15
HiG
RG
|1 OSI
ECM (ECCS
coey CONTROL
MODIULE)
F29

10A BLOCK | Refer to "EL-POWER".

mmmm  Detectable line for DTC
wemen . Non-detactabls line for DTC

Refer 1o last page (Foldout page).

AV H.s.

AECS534A

THRED
i12]3 IBANR+ARAREG)
7{efolrofiifi2]1a EA I I R EEI T,

[l

101[102[103 25

108]110]111 32

17[118]119 43
434
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\\ NN/

- EVAP canister vent

control valve

"

|

W ACTIVE TEST W
OFF

VENT CONTROL/Y
zzzzozz——= MONITOR

CMPSsRPM(REF)
FR 02 MNTR

A/F ALPHA
THRTL POS SEN

[ ON |IEIEE[ OFF |

B

SEF361U
. DISCOMNECT !
A€
T.8. -

MR

AEC570A

- DISCONNECT “ . DISCONNECT

ECM ]OI CONNECTOR]|

@D

108

[]

SEF194Y

Evaporative Emission (EVAP) Canister Vent

H H &
Control Valve (Circuit) (Cont’d) @l
DIAGNOSTIC PROCEDURE
&
INSPECTION START A
With CONSULT > Without CONSULT =
Go to CHECK POWER SUPPLY [E1.
y
CHECK CIRCUIT. OK,| Go to “CHECK COMPO- LG
1. Turn ignition switch “ON". NENT" after procedure [@.
2. Perform “VENT CONTRCL/” in
“ACTIVE TEST” mode.
3. Make sure that ratcheting sound is
heard from the vent control valve.
NG =
E A4
CHECK POWER SUPPLY. NG| Gheck the following. oL
1. Disconnect EVAP canister vent conirol ® Harness connectors e
valve harness connector. ,
2. Turn ignition switch “ON". ® Harness connectors
3. Check voltage between terminal (1) , AT
and ground with CONSULT or {ester. ® 10A fuse
Voltage: Battery voltage ® Harness for open or
short between EVAP iy
OK canister vent control i
valve and 10A fuse
If NG, repair open circuit,
short to ground or short to TF
power in harness or con-
nectors.
D
h 4
CHECK OUTPUT SIGNAL CIRCUIT. NG_; Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors =1
2. Disconnect ECM harness connector. , o
3. Check harness continuity between ECM ¢ Harness connectors
terminal and terminal ,
Continuity should exist. ® Harness for open or R4
If OK, check harness for short to short between EVAP
ground and short to power. canister vent control
valve and ECM g
OK : o BR
If NG, repair open circuit or
short 1o ground or short to
power in harness or ¢on-
nectors. 8T
¥ °
CHECK COMPONENT NG.;_ Replace EVAP canister s
{EVAP canister vent control valve and vent control valve and
O-ring). Q-ring.
Refer to “COMPONENT INSPEGTION” ET
on next page.
i OK
HE
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.
l EL
INSPECTION END
103
435
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CONNECT

O-ring Q

/

macTveTESTE [

VENT coNTROLY QFF

===—m==r MONITOR ===z===:
CMPS+RPM(REF} Qrm
FR 02 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN Q.52

[ ON |

SEF181V

BATTERY

i
‘;» @l 51-63Nm
W (0.52 - 0.64 kg-m,
45.1 - 55.6 in-1b)

SEF9695

436

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continulity.

Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

Condition Air passage continuity
VENT CONTROL/V between (A) and
CN No
OFF Yes
OR
=P
- Air passage continuity
Condition between @ and
12V direct current supply between ter- No
minals @ and @
No supply Yas

If NG or operation takes more than 1 second, clean valve using air

blower or replace as necessary.

If portion is rusted, replace EVAP canister vent control

vaive.

Make sure new O-ring is installed properly.

EC-280
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Evaporative Emission (EVAP) Control System @l
EVAF control system
pressure sansor Pressure Sensor
COMPONENT DESCRIPTION bEA
= The EVAP control system pressure sensor detects pressure in the
purge iine. The sensor output voltage to the ECM increases as )
) pressure increases. The EVAP control system pressure sensor is =
not used to control the engine system. It is used only for on board
% diagnosis. L
LG
SEF340v
5_
450
> 4l
%3-3 i [FE
325
= 2r
215 .
5 1t w2
Oost
0" 95 w40
(=70, —2.76, =1.85)  {+30, +1.18, +0.58) T
Pressure kPa {(mmHg, inHg, psi)
(Relative fo atmospheric pressure)  SEF954S

’l\\'-‘J '

CONSULT REFERENCE VALUE IN DATA MONITOR MODE B

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION 1=

EVAP SYS PRES ® |gnition switch: ON Approx. 3.4V

P
ECM TERMINALS AND REFERENCE VALUE .

Specification data are reference values and are measured between each terminal and @2 {ECM ground).

TER- -
WIRE DATA
MINAL ITEM NDITION
COLOR €O (DC Voitage)
NO. = 2,
P
42 BR Sensors’ power supply [Ignition switch “ON” Approximately 5V
[Engine is running.| (Warm-up condition) e
43 B/W Sensors’ ground Approximately OV it
ldle speed
EVAP control system . . &
62 Y ontrol sys [ fgnition switch “ON" Approximately 3.4V g7
pressure sensor
ON BOARD DIAGNOSIS LOGIC a8
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... {Possible Cause) -
P0O450 ® An improper voltage signal from EVAP control ® Harness or connectors =
0704 system pressure sensor is sent to ECM. {The EVAP conirol system pressure sensor circuit

is open or shorted.)
® Rubber hose to EVAP control system pressure is F&
clogged, vent, kinked, disconnected or improper
connection.
EVAP control system pressure sensor -
EVAP canister vent contrel valve EL
EVAP canister purge volume control solenoid
valve
® EVAP canister (B
® Rubber hose from EVAP canister vent control

valve to water separator
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v MONITOR ¢ NOFAIL D

CMPS*RPM(REF) 812rpm
COOLAN TEMP/S 85°C
TANK F/TMP SE 20°C

RECORD

SEF195V

A€ L

[ ecw  |o{connEcTOR])

&0
® Gy

BEF196V

438

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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

the next test.

TESTING CONDITION:
Always perform test at a temperature of 5°C (41°F) or more.

a
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 seconds.
Turn ignition switch "ON”.

Select “DATA MONITOR"” mode with CONSULT.

Make sure that “TANK F/TEMP SE” is more than 0°C
{32°F).

Start engine and wait at least 20 seconds.

OR

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

Check that voltage between ECM terminal and
ground is less than 4.2V.

Turn ignition switch "OFF* and wait at least 5 seconds.
Start engine and wait at least 20 seconds.

Select “MODE 7 with GST.

OR
Start engine and warm it up to normal operating tem-
perature.
Check that voltage between ECM terminal and
ground is less than 4.2V,
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and wait at least 20 seconds.
Turn ignition switch "OFF”, wait at least 5 seconds and
then tum “ON”.
Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM.

EC-282
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Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EC-PRE/SE-01 B

EVAP CONTROL

J¥V\ SYSTEM
PRESSURE
|____| |_| |_| SENSOR N : Detectable line for DTC _“\L”
| RER [ A IL: |.@ m— : Non-detectable line for DTG El
BR Y BW
“p.___ LG
1 |
I 1
| 1
} * : E
1 1
1 f
1 ———— \}I
ey __ HE
BR Y B/W
-2 - o) -- e
Gl G5 3] .
BR ¥ BAY i
ol I
i | MT
| |
1 + |
: : &
I ———— I
@ W,
BR ¥ BAN TE
Fep-- &2 B[]0
Gl 'L
BR Y B/W -

JOINT
CONNECTOR-1

=3
=3
®------—--0
] — {
Py roy
| P
vy v
S e _ &S

= |

i E=

BiY
1 ECM
J_ | ® AVCC  FTPRS  GND-A leccs
NTROL
- <L MCDULE) &T
Fi3 Fi
BEEBE AR DNE (31 1]2[3] ] sKA6[7[e[o 0] (T e &
TI[12]13 |14 115 |6 [17 18] W AT 1) GY T1[72 ]38 |14 |15 6 [i7 18| W (z2l3) &y
I il
101[reefroz]ro4] frosfiosfior _
1oshiiof114]iz] [11af11af1s EL
117f118friafrz0] [121]122fz3
1T
AEC535A
439
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View with spare tire removed .

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

[ Fom ;aiCONNECTOH” ariB)

62

&

SEF412Q

CHECK COMPONENT

{EVAP canister purge volume control sole-
neid valve).

Refer to “COMPONENT INSPECTION”
on EC-275.

Y

Y OK

(Go fo next page.)

EC-284

pressure sensor / CHECK RUBBER TUBE CONNECTED NG; Reconnect, repair or
/ / / i \/ TO THE SENSOR. replace.
-~ Check rubber tube connected to the sen-
Vehicle front sor for clogging, vent, kink, disconnection
[g (7 or 'mproper connection.
SEF341V $ OK
.‘ ~ 1. Turn ignition switch “OFF”.
,\ o e \Fﬁgf# \ 2. Loosen and retighten engine ground
S SCrews.
- \\l'_-.“i‘\ " Engine ground Q/)
N B }
‘% \= 2\ Engina ground {(F12) NG
-‘ ..}3_,{]\% 8" yza 3y CHECK POWER SUPPLY. »| Check the tollowing.
l @)“L ) ‘kv 1. Disconnect EVAP conirol system pres- ® Harness connectors
e, e ~ Vehicls sure sensor harmness connector. ,
WO A duct T f 2. Check sensor hamess connector for ® Harness connectors
< ront
/ YL / water. . ,
" @ Water should not exist. ® Harness for open or
Q / B I OK, go to step 3. If NG, repair or short between EVAP
/ S A replace harness connector. control system pressure
SEF325V| | 3 Turn ignition switch “ON". sensor and ECM
4. Check voltage between terminal @ If NG, repair harness or
and engine ground with CONSULT or connectors,
= DISCONNECT tester.
Gé} Voltage: Approximately 5V
B ¢ OK
NG A
CHECK GROUND CIRCUIT. »| Check the following.
@e 1. Turn ignition switch “OFF”. ® Harness connectors
l@ 2. Check harness continuity between ter- ,
D O minal and engine ground. ® Hamess connectors
@ Continuity should exist. W59,
= If OK, check harness for short to ® Harness for open or
ground and short to power, short between EVAP
SEF410Q) control system pressure
OK sensor and ECM
IE If NG, repair open circuit or
shori to ground or short to
> DISCONNECT power in harmess or con-
Gﬁ@ GE} t@ neciors.
= hd
CHECK INPUT SIGNAL CIRCUIT. NG, Check the following.
1. Disconnect ECM harmness connector. ® Harmness_connectors
@ 2. Check harness continuity between ECM )
terminal and terminal @ ® Harness connsciors
Continuity should exist. 59,
= It CK, check harness for short to ® Harness for open or
ground and short to power. short between EVAP
control system pressure
SEF411Q OK senser and ECM
If NG, repair open circuit or
— short to ground or short to
. S~ power in harness or con-
HS. ié}] PT.S_ Eé}] nectors.
= k. 4
NG

Replace EVAF canister
purge volume control sole-
noid valve.
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Wa’ter\f

EVAP canister

EVAP canister
vent control valve gEFsgey

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

®
v

10(918|7|6MM5]14(3 (211
18117116115 [14[13[12 ] 11

[l

!

SEF197V

CHECK SHIELD CIRCUIT.

1. Turn ignition switch "OFF”.

2. Disconnect connector @

3. Check harness continuity belween har-
ness connector @ terminal (12) and
ground.

Continuity should exist.
tf OK, check harness for short to power.

Y

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INGIDENT", EC-93.

'

INSPECTION END

EC-285

CHECK COMPONENT NG | Replace EVAP canister

(EVAP canister vent control valve). "1 vent control valve.

Refer to “COMPONENT INSPECTION",

EC-377.

4 OK

CHECK COMPONENT NG | Replace EVAP control sys-

(EVAP contrel system pressure sensor). | tem pressure sensor.

Refer to “COMPONENT INSPECTION”,

on next page.

$OK

CHECK RUBBER TUBE FOR CLOG- NG.__ Clean, repair or replace

GING. "1 rubber tube andfor water

Check obstructed water separator and separator.

rubber tube to EVAP canister vent control

valve and clean the rubber tube using air

biower.

For water separator, refer to EC-366.

OK
B :

CHECK IF EVAP CANISTER SATU- NG.‘ Check the following.

RATED WITH WATER. | 1. Visually check the EVAP

1. Remove EVAP canister with EVAP can- canister for damage.

ister vent control valve attached. 2. Check hose connegction

2. Check if water will drain from the EVAP between EVAP canister

canister. If it will, weigh the EVAP can- and water separator for
ister with the vent control valve clogging and poor con-
attached. necticn.

If the weight is: 3. Check water separator.
More than 1.8 kg (4.0 Ib} - NG Refer to "COMPONENT
Less than 1.8 kg (4.0 Ib) —» OK INSPECTION", EC-366.

If NG, repair hose or
OK replace EVAP canister or
water separator.
v
NG

Check the following.

® Harness connectors
@,

® Joint connector-1

® Harness for open or
short between harness
connector and
ground

If NG, repair open circuit or

short to power in harness

or connectors.

Gl

7023

Eli

L

()

P

BR

=3
@3

BT

25
&=



TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System

N @ Pressure Sensor (Cont’d)
.G} @ﬁ COMPONENT INSPECTION
I[_Eom |‘:| CONNEGTOR]| | EVAP control system pressure sensor
£,
EVAP control system 1. Remove EVAP control system pressure sensor with its har-
pressure Sensor ness connector connected.
%) 2. Remove hose from EVAP control system pressure sensor.
' @ S 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
SEF198V ground.
Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmMg, 0 inHg) 3.0-386
-9.3 kPa (-70 mmHg, -2.76 inHg) 04-086
CAUTION:

e Always calibrate the vacuum pump gauge when using it.
¢ Do not apply vacuum bhelow -20 kPa (-150 mmHg, -5.91
inHg) or pressure over 20.0 kPa (150 mmHg, 5.91 inHg).

5. I NG, replace EVAP control system pressure sensor.

442
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TROUBLE DIAGNOSIS FOR DTC P0500

@l

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

The vehicle speed sensor is installed in the transaxle. it contains & MA
puilse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.

Vehicle speed
SEnsor
LG

SEF505U

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER ke DATA o
MINAL
o COLOR ITEM CONDITION (DC Voltage)
Gl
1-4V
R — VY
|Engine is running. | T RS S Y B
29 G/B Vehicle speed sensor Lift up the vehicle. Sk
~ In 2nd gear position L I _
.*"“-**50 me
SEF111Y
TR
ON BOARD DIAGNOSIS LOGIC
Diagnostic FD
- Check ltems
Trouble Code Malfuncticn is detected when ... )
(Possible Cause)

No. B
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. ® ‘ehicle speed sensor BA
ST

B

BT

&

EL
DX

443
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TROUBLE DIAGNOSIS FOR DTC P0500

B VEHICLE SPEED SEN CKTH

AFTER TQUCH START.
DRIVE VEHICLE
AT 10km/h [Bmph} OR
MORE WITHIN 15 sec.

| vea || START |
MEF5530!
vy MONITOR v NO FAIL I:I
CMPS*RPM(REF) 2000rpm
COOLAN TEMP/S 88°C
B/FUEL SCHDL 3.0msec
PW/ST SIGNAL OFF
VHCL SPEED SE 56km/h
l RECORD

SEF198V

[— m CONNECT
[ _Ecum o[ connecToR|] . Ej]
29

.

@ O

D 3

-

&

MEGC254C

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

¢ Always drive vehicle at a safe speed.

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

TESTING CONDITION:
Steps 1 and 2 may be conducted with the drive wheels lifted
in the shop or by driving the vehicle. If a road test is expected

to be easier, it is unnecessary to lift the vehicle.

1) Start engine.
2) Perform “VEHICLE SPEED SEN CIRCUIT” in “FUNC-
TION TEST” mode with CONSULT.

OR

1) Start engine
2) Read vehicle speed sensor signal in “DATA MONITOR”
mode with CONSULT. The vehicle speed on CONSULT
should exceed 10 km/h (6 MPH) when rotating wheels
with suitable gear position.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-290.
If OK, go to following step.

3) Select "DATA MONITOR” mode with CONSULT.
Warm engine up to normal operating temperature.
Maintain the following conditions for at least 10 con-
secutive seconds.

CMPS-RPM (REF): 1,800 - 2,500 rpm (A/T)

1,500 - 2,500 rpm (M/T)
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 2.2 - 3.1 ms (A/T)

1.9 - 5.2 ms (M/T)

Selector lever: Suitable position
PW/ST SIGNAL: OFF

CR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP can-
ister vent control valve circuit. During this check, a DTC might not
be confirmed.

Gugg 1} Liftup dri_ve wheels.

2) Start engine.

3) Read vehicle speed sensor signal in “MODE 1”7 with
GST.

The vehicle speed sensor on GST should be able to
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
OR
oy 1) Lift up drive wheels.

2) Start engine.

3) Read the voltage signal between ECM terminal 29
{Vehicle speed sensor signal) and ground with oscillo-
scope.

4) Verify that the oscilloscope screen shows the signal
wave as shown at “ECM TERMINALS AND REFER-
ENCE VALUE” on the previous page.

o2
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

EC-VSS-01

IGNITION SWITCH
ON or START BATTERY
! !_ FUSE
% 104 75A ?J?S)GK Refer to “EL-POWER'".
11 -8
1] [ 28 s : Detectable line for DTC
I . i
— . Non-deteciable line for DTC
[E1E) Gaz0) @z
W/B BiY
w/iB R/Y
I| 28 |] || 37 II
COMEINATION
l | METER
: (SFEECGMETER)
(v3g) (M3g9) (M40)
UNIFIED METER CONTROL UNIT - - -
(With speedometer and odo/trip meter)
F FPC CONNECTOR
” 34|| 10|| I| 8 |'|
GB 5B BRAV
a & (e
5Se
SB BRAW
G/B
F@'l
G/B
SB BR/W D
E32
L2
E202
G/B 5B BR/W
r—l [Ea ) Iz
B/R a8 B VSP ECM (ECCS VEHICLE
1 CONTROL SPEED
® _I l MODULE} SENSOR
A 1 F29 &2
M4
Refer fo last page (Feldout page).
I [PlPRRIEalPlEPlePP] (ze) NN AN | D)
: Tk CIRAR R R K T R L SN[ENIPNEBN N on| W :
1 A |

112]3] 4] skde] 718 ] o]0l (ass
234 15]6 117 118] W

[T ARE R ED;

617[3[9) GY

=1 (E21)
GY

EC-289

AECH36A

EM

i
]

T

e

ir

o




TROUBLE DIAGNOSIS FOR DTC P0500

'_‘-_li DISCONNECT E CISCONNEGT
A€ AE:
T F ) e e
L _Ecm o] CONNECTOR” 343322 ]31]30[9[25]27
23 M35

SEF200V

446

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

z
CHECK INPUT SIGNAL CIRCUIT. NG_‘ Check the following.
1. Turmn ignition switch “OFF". "| ® Hamess connectors
2. Disconnect ECM harness connector W9, 29
and combination meter harness con- ® Harmess for open or
nector . short between ECM and
3. Check harness continuity between ECM combination meter
terminal @ and meter {erminal . If NG, repair open circuit or
Continuity should exist. short to ground or short to
Iif OK, check harness for short to power in harness or con-
ground and short to power. neclors.
OK
hJ
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

OK

4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

A

INSPECTICN END

EC-290

h 4

Check the following.
® Harmess connectors

€3, €D

L] H@gess connectors
:
® Harness for open or
short between combina-
tion meter and vehiclg
speed sensor
If NG, repair cpen circuit or
short to ground or short to
power in harness or con-
nectors.
Check vehicle speed sen-
sor and ils circuit.
Refer to EL section.




TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air &l
Control (AAC) Valve

SYSTEM DESCRIPTION Al
Camshaft position sensor Engine speed >
E"\tf
Mass air flow sensor Amount of intake air .
| LG
Engine coolani temperature sensor Engine coolant temperature >
Ignition switch Start signal
Throttle position sensor Throtile position > FE
Park/Neutral position switch Park/Neutral position GL
- _ ey .| IACV-AAC valve
Air conditioner switch Air conditioner operation . N
(i
Power steering oil pressure switch Power steering load signal >
AT
Battery Battery voltage -
. TE
Vehicle speed sensor Vehicle speed >
Absolute pressure sensor Ambient barometric pressure =)
Intake air temperature sensor Intake air temperature > A

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through fine
adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The IACV-AAC valve
repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position sensor detects g3
the actual engine speed and sends a signal to the ECM. The ECM then controls the ON/OFF time of the
IACV-AAC valve so that engine speed coincides with the target value memorized in ECM. The target engine
speed is the lowest speed at which the engine can operate steadily. The optimum value stored in the ECM is
determined by taking into consideration various engine conditions, such as during warm up, deceleration, and
engine load (air conditioner and power steering).

@@
=

=29
@D

COMPONENT DESCRIPTION

IACV-AAC valve

The IACV-AAC valve is moved by ON/OFF pulses from the ECM.
The longer the ON pulse, the greater the amount of air that will flow
through the valve. The more air that flows through the valve, the BL
higher the idle speed.

D3¢

SEF0O40E]

447
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

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

MONITCR ITEM CONDITION SPECIFICATION
| 1 :
IAGV-AAGN ® Shift lever: "N”
® No-load 2,000 rpm —

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER-

WIRE DATA
MS\CI)AL COLOR ITEM CONDITION (DC Voltage)
10.5 - 11.5V
{v)
|Engine is running.! {(Wamm-up condition) 12
I— Idle speed ¢

T SEF645U

101 OR/L TACV-AAC valve

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

L Engine speed is 2,600 rpm.

SEF646U

ON BOARD DIAGNOSIS LOGIC

Diagnosfic Check ltems
Trouble Code Malfunction is detected when ... .
No {Possible Cause)

PO505 A) The IACV-AAC valve does not operate praperly. ® Harness or connectors

0205 (The IACV-AAC valve circuit is open.)
® |ACV-AAC valve

B) The IAGV-AAC valve does not operate properly. ® Hamess or conrectors
(The IACV-AAC valve circuit is shorted.)
® [ACV-AAC valve
448
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (Cont’d) @
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE R

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

NOTE: £l
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting [C
the next test.

Procedure for malfunction A ﬂ

# MONITOR % No Fai [ TESTING CONDITION:
CMPS=RPM(REF) orpm Before performing the following procedure, confirm battery S
voltage is more than 10.5V at ignition switch “ON™,
1)} Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT. 2l
3) Wait at least 2 seconds.
OR
@ 1) Turn ignition switch “ON" and wait at least 2 seconds. ¢
RECORD = 2) Select "MODE 7 with GST.
SEF232U) OR

@ 1) Tum ignition switch “ON” and wait at least 2 seconds. ;7
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turm “ON”.
3} Perform “Diagnostic Test Mode Il (Self-diagnhostic
results)” with ECM.

=]

[

E)
FA
: RA
Procedure for malfunction B
% MONITOR % NOFAIL L] TESTING CONDITION:
CMPSsRPM(REF) 800rpm Before performing the following procedure, confirm battery pp
GOOLAN TEMP/S 85°C voltage is more than 11V at idle.
1) Start engine and warm it up to normal operating tem-
perature. 8T
2} Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT. Rg
RECORD B 4) Start engine and run it for at least 1 minute at idle
SEF715T speed.
OR BT
@@-TJ 1) Start engine and warm it up to normal operating tem-
= perature.

2) Turn ignition switch “OFF” and wait at least 5 seconds. 44
3) Start engine again and run it for at least 1 minute at idle

speed.
4) Select “MODE 7”7 with GST. El

12

449
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

CR
oy 1) Start engine and warm it up to normal operating tem-
perature.
2) Tumn ignition switch "OFF” and wait at least 5 seconds.
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.

450
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

7 EC-AAC/V-01

1

IGNITION SWITCH
ON or START

FUSE
104 |BLOCK |Refer tc “EL-POWER", EM

(J/B} _
N : Detectable {ine for DTC
— : Non-cdetectable ling for DTC

1

]

2
L i L&
hi]

Fe

L

= ()

| 2 I

r—] IACY-AAC

é VALVE -
s

(KA

I

o0 ECM (ECCS
CONTROL
MODULE;}

F29 &T

INPNENIC3] 2N oz 7 1]1213]4] 5K36{7]819]10]Gusa BT

SNGMZNIBRION] 1gn| W e Hads 617 e w BR

Lt &
T

GY H.S. o

IG5,

101|102]103]104] |105]106{107[108
109)Ho[1tt]i12] 13)ti4[1i5]116
N718j1is20] H21]122{123[124

AEC537A

EC-295



TROUBLE DIAGNOSIS FOR DTC P0505

Sﬁ‘

View with air cleaner removed

()/

s

/L

1 |ACV-AAC
valve
harness
connector

[ACV FICD solenoid

valve harness

W cohnector )\ \ /

SEF342v

idle Air Control Valve (IACV)
Control (AAC) Valve (Cont’d)
DIAGNOSTIC PROCEDURE

— Auxiliary Air

2 S
SEF192V

. CISCOMNECT “ . CHSCONHECT

I

ECM |O| CONNECTOR]| T

1o

[Q]

CHECK COMPONENT

¥

(IACV-AAC valve).
Refer to “COMPONENT INSPECTION”
below.

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-93.

SEF201V

. DISCOMMEET “
\

SEF202V|

¥

INSPECTICN END

COMPONENT INSPECTION
IACV-AAC valve

INSPECTION START
¥
CHECK POWER SUPPLY. NG | Gheck the following.
1. Stop engine. ® Harness connectors
2. Disconnect IACV-AAC valve harness , @
connector. ® 10A fuse
3. Turn ignition switch *ON™. ® Harness for open or
4. Check voltage between terminal @ short between IACV-
and ground with CONSULT or tester. AAC valve harmess con-
Voltage: Battery voltage nector and 10A fuse
If NG, repair harness or
OK. connectors.
B v
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair open cirouit, short
1. Disconnect ECM hamess connector. "] to ground or short to power
2. Check harness continuity between ECM in harness or connectors.
terminal and terminal
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
A 4
NG

Replace IACV-AAC valve.

Disconnect IACV-AAC valve harness connector.

e Check IACV-AAC valve resistance.
Resistance:

Approximately 10() [at 25°C (77°F)]

e Check plunger for seizing or sticking.

e Check for broken spring.

EC-296




TROUBLE DIAGNOSIS FOR DTC P0510

&

Throttle position switch CIOSEd Thrott'e POSitiOﬂ SWitCh
buili into throttle
position sensor Throtile position COMPONENT DESCRIPTION
() P switeh connector A c;losed thrqttlg position switch and wide open throttle position [MA
= switch are built into the throttle position sensor unit.
= When the throttle valve is in the closed position, the closed throttle
position switch sends a voltage signal to the ECM. The ECM only EM
Throitle position uses this signal to open or close the EVAP canister purge volume
G=j  Semsor connector control solenoid valve when the throttle position sensor is malfunc-
) — tioning. LG
SEF505V
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).
TER- 72
WIRE DATA
MILI\CJ)AL COLOR ITEM CONDITION (DC Voltage)
— _ ” CL
|Igmtlon switch “ON”| (Warm-up COI"ICIITIOH) BATTERY VOLTAGE
os | srw | ThrOtte positon switch Accelerator pedal fully released (1-14v) -
(Closed position) [Ignition switch “ON”|
Approximately OV
Accelerator peda! depressed
AT
ON BOARD DIAGNOSIS LOGIC
O ) T
lagnostic Trouble Malfunction is detected when Check ltems
Code No. (Possible Cause)
P0510 ® Battery vollage from the closed throttle position ® Harness or connectors Po
0203 switch is sent toc ECM with the throtile valve {The closed throttle position switch circuit is
opened. shorted.)
® Closed throttle position switch [EA
® Throttle position sensor
RA
BR
&T
RS
BT
(A
EL
X
453
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TROUBLE DIAGNOSIS FOR DTC P0510

ﬁ ECM TETCONNECToﬂ Cf H

® O

SEF422Q)

Yr MONITOR ¥t NOFAIL D

GOOLAN TEMP/S
VHCL SPEED SE
THRTL POS SEN

84°C
45km/h
2.8V

| RECORD |

SEF329U

A€ G 1

gl \l
[ Ecm__o] comnecton | CfﬁH
28

3 O

SEF4220Q

454

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn 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) Check voltage beiween ECM terminal and ground
under the following conditions.
At idle: Battery voltage
At 2,000 rpm: 0 - 1V
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", EC-300.
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT.
4) Drive the vehicle for at least 5 consecutive seconds
under the following condition.
THRTL POS SEN: More than 2.5V
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position
Driving pattern: Driving vehicle uphiil (Increased
engine load) will help maintain
the driving conditions required
for this test.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
throttle position switch circuit. During this check, a 1st trip DTC
might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Check the voltage between ECM terminal and

ground under the following conditions.

At idle: Battery voltage

At 2,000 rpm: 0 -1V

EC-298



TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

&l
IGNITION SWITCH EC-TP/SW-01
ON or START Wi
| | vl
] FUSE s : Detectable line for DTC
% 10A a'?E%CK Refer lo “EL-POWER". = : Nor-detectable fine for DTG
! &[]
NE]
/3
e &2 LG
3
¥/B
FE
GL
Y/B
=1
THROTTLE (AT
POSTION
1 SWITCH
WIDE [(CLOSED THROTTLE POSITION
OFF OPEN  [SWITCH AND WIDE OPEN AT
® THROTTLE POSITION SWITCH) A
Seo .
CLOSED  OFF 2
]
BR/W
Z)
A
RA
BR/W
=
DLE ECM (ECCS BR
CONTROL
MODULE)
(D)
8T
FS
NN N 2D 1TeTaT4]sKde]7 s [a [10}Gaso [52]
6N7NBN|9N£ W e as w7 el w Clele ) sy BT
| | FA
101}102]103}104] [105]108]107] 108 24 ] 25 ..
48 51[52[53 771
109ft10[+11[112] [113]114{ 115} 115 O g | o | e 2
117[118[118[120] [121]122]123] 124 42143 |59|50|31|62|63| |77|7B|79| E
(D%

AFC538A

EC-299
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d e
Closed throttle position

switch harness connector
TV rir

SEF1588)

DISCONNECT

A€

‘S I

SEF405Q

(B -
" ME

[[__ecm__[olconnEcTonr]]

28

L
L

(%

?‘ﬁ DISCORNECT
A€

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

AECH71A]

456

h 4
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF". "] ® Harness connectors
2. Disconnect throttle position switch har- @s9, E2D
ness connector. ® 10A fuse
3. Tutn ignition switch “ON". ® Harness for open or
4. Check voltage between terminal @ short between throttle
and engine ground with CONSULT or position switch and 10A
tester. fuse
Voltage: Battery voitage If NG, repair hamess or
OK connectors.
E v
CHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit, short
1. Tumn ignition switch “OFF”. "1 to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors,
3. Check hamess continuity between ECM
terminal and terminal @
Continuity should exist.
If OK, check harness for short to
ground and short to power.
+ 9K
ADJUST THROTTLE POSITION SWITCH
IDLE POSITION.
Perform BASIC INSPECTION, EC-71.
¢0K
CHECK COMPONENT NG | Replace throttle position
{Closed throttle position switch). | switch.
Refer to “COMPONENT INSPECTION”
on next page.
,L OK
NG

CHECK COMPONENT
(Throttle position sensor).
Refer to "COMPONENT INSPECTION”

Y

on next page.
¢OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

!

INSPECTION END

EC-300

Replace throttle position
sensar.




TROUBLE DIAGNOSIS FOR DTC P0510
Closed Throttle Position Switch (Cont’d)

COMPONENT INSPECTION @l
AR Closed throttle position switch
Closed throtile 1. Start engine and warm it up to normal operating temperature. [
23 Poston switch 2. Tum ignition switch “OFF".
N\ narness connector | 3 pjisconnect throttle position switch harness connector.
4. Check continuity between terminals (8 and (&) while opening [E
throttle valve manually.
Throttle valve conditions Cantinuity e
Completely closed Yes

SEF159S
Partially cpen or completely open No H

If NG, replace throttle position switch.

AT

&

Throttle position sensor

1. Disconnect throttle positicn sensor hamess connector.
2. Make sure that resistance between terminals @ and ® g
changes when opening throttle valve manualily.

DISCONNE!

Throttle valve conditions Resistance [at 25°C (77°F)] D)
M *E Throttle position - Completely closed Approximately 0.5 k) o
~ysensor harness = !
e o connector &y Partially open 0.5 - 4 k2 -
Q o2 Completely open Approximately 4 k) o
Front
SEF1085 If NG, replace throtile position sensor.

To adjust it, perform “Basic Inspection”, EC-71. BA

st

Ell

EL
(/)¢

457
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TROUBLE DIAGNO

SIS FOR DTC P0605

COMPON
The ECM

SEC220B

ON BOARD DIAGNOSIS LOGIC

Engine Control Module (ECM)

ENT DESCRIPTION
consists of a microcomputer, diagnostic test mode

selector, and connectors for signal input and output and for power
supply. The unit controis the engine.

Dlaggzzt;c;';?uble Malfunction is detected when .... (P;?SI;;{I:; gear:se)
POGOS ® ECM calculation function is malfunctioning. ® £ECM
0301
DIAGNOSTIC TROUBLE CODE CONFIRMATION
2 MONITOR ¥ NOFAIL ] PROCEDURE
CMPS*RPM(REF)  BOOrpm NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” 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.
[ RECORD 3) Start engine.
SEF712T 4) Run engine for at least 30 seconds at idle speed.
OR
/&= 1) Turnignition switch “ON”.
ég”} 2) Start engine.
3) Run engine for at least 30 seconds at idle speed.
4) Select “Mode 7" with GST.
OR
@g@ 1) Turn ignition switch “ON”.
- 2) Start engine and wait at least 30 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
4) Perform “Diagnostic Test Mode [I” (Self-diagnostic

458

EC-

results) with ECM.

302



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM) (Cont’d)
DIAGNOSTIC PROCEDURE @

INSPECTION START

l '\‘-J!Jléﬁ

@ 1) Turn ignition switch “ON”.
\J2/ 2) Select “SELF DIAG RESULTS” &
mode with CONSULT.
3) Touch “ERASE”.

OR Le
@ 1} Tumn ignition switch “ON".
2) Select MCDE 4 with GST.
3) Touch "ERASE".
— OR
.@0?5 1) Turn ignition switoh “ON”. _
2) Erase the Diagnostic Test Mode =

Il (Seif-diagnostic results)
memory. Refer to EC-45.

v

PERFORM DIAGNOSTIC TROUSBLE W7
CODE CONFIRMATION PROCEDURE. e
See previous page.

¢ &

Is the 1st trip DTC PO605 (0301} dis- Y“J‘S_L Replace ECM.
played again? " T
¢ No
INSPECTION END ES

(D5

459
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve

SYSTEM DESCRIPTION

Camshaft position senscr Engine speed >
Ignition switch Start signal > MAP/BARG
ECM > switch solenoid
i vaive

Throttle position sensocr Throtlle position >

Vehicle speed sensor Vehicle speed >
This system allows the absolute pressure sensor to Solenoid Conditions
monitor either ambient barometric pressure or o — .
intake manifold pressure. The MAP/BARO switch For 5 seconds after turning ignition switch
solenoid valve switches between two passages by ON (Engine is not running.)
ON-OFF pulse signals from the ECM. {One passage o OR - :
is from the intake air duct, the other is from the For 5 seconds afler starting engine
intake manifold.) Either ambient barometric pres- , OR -
sure or intake manifold pressure is applied to the ¢ More than 5 minutes after the solenoid valve
absolute pressure sensor. ON shuts OFF. ]

an

® Throttle valve is shut or almost fully shut for
more than 5 seconds
and
® Vehicle speed is less than 100 km/h (62
MPH).

COMPONENT DESCRIPTION

The MAP/BAROQO switch sclenoid 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/BARC switch solenoid
[~ turns “ON”. Then, the absolute pressure sensor can monitor the
Intake ambient barometric pressure. When voltage is not supplied from
manifold the ECM, the MAP/BARO switch solenoid valve turms “OFF”, Then,

vacuum . . .
signal the sensor monitors intake manifold pressure.

Absolute pressure sensor

From air duct f

SEF417Q
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

® Engine: For 5 seconds after starting engine BARO

MAP/BARO SW/V | @ |gnition switch: More than 5 seconds after tuming ignition switch “ON"
® Engine: More than 5 seconds afler starting engine

MAP
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BAROQ) Switch Solenoid @
Valve (Cont’d)
ECM TERMINALS AND REFERENCE VALUE A
Specification data are reference values and are measured between each terminal and @2 (ECM ground).
TER- EM
WIRE DATA
M;JIQOAL COLOR TEM CONDITION (DC Voltage)
Iignition switch “ON“| LG
For 5 seconds after turning ignition switch
“ON” 0-1v
|Engine is running.]
; _ L For 5 seconds after starting engine
118 LG/B MAP/BARO switch sole EE
noid valve [lgnition switch “ON”]
Mqre tilan 5 seconds after turning ignition BATTERY VOLTAGE L
switch “ON
e - (11 - 14V)
|Eng|ne is runnlng.|
More than 5 seconds after starting engine MT
ON BOARD DIAGNOSIS LOGIC
AT
Diagnostic Troubie o Check lems
Code No. Malfunction is detected when _... (Possible Cause)
P1105 A) MAP/BARO switch solenoid valve receives the Harness or connectors 3
1302 voltage supplied though ECM does not supply (MAP/BARO switch solenoid valve circuit is open
the voltage to the valve. or shorted.} PD
8 MAP/BARO switch solenoid vaive
B) There is litile difference between MAP/BARO ® Harness or connectors
switch solencid valve input voltage at ambient (MAP/BARQ switch solenoid valve circuit is open [Ea
barometric pressure and voltage at intake mani- or shorted.)
fold pressure. Hoses
{Hoses are clogged, vent, kinked, disconnected or BA,
improper connection.)
Absolute pressure sensor
MAP/BARO switch solencid valve B3R
8T
RS
BT
HA
EL
[0}
461
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TROUBLE DIAGNOSIS FOR DTC P1105

% MONITOR % NOFAIL []
CMPSeRPM(REF) Orpm
| RECORD ]
SEF232U
Yr MONITOR  ¥r NOFaL L]
CMPSsRPM(REF) 812rpm
COOLANTEMP/S  85°C
TANK F/TMP SE 20°C

l

RECORD

SEF195V

462

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid
Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A" first. If the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”.

NOTE:

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

Procedure for malfunction A

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 11V at ignition switch “ON".
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 10 seconds.
OR
r@ 1) Turn ignition switch “ON" and wait at least 10 seconds.
&7 2) Select “Mode 7" with GST.
CR
@ 1) Turn ignition switch “ON” and wait at least 10 seconds.
p- 2) Turn ignition switch “OFF", wait at least 5 seconds and
then turmn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

Procedure for malfunction B

TESTING CONDITION:
Always perform the 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 seconds.
3) Turn ignhition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
4) Make sure that “TANK/F/TEMP SE” is more than 0°C

(32°F).
5) Start engine and let it idle for at least 10 seconds.
OR
=) 1) Start engine and warm it up to normal operating tem-
& perature.

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

) Turn ignition switch “"ON".

) Check that voltage between ECM terminal and
ground is less than 4.2V.

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

6) Select “MODE 7” with GST.

EC-306



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/

ot Barometric Pressure (BARO) Switch Solenoid
€ Valve (Cont'd) _ M
ol bl

Il Ecm  Jo[connecTor]| (hoy 1) Start engine and warm it up to normal operating tem-
60 perature.
2) Turn ignition switch “OFF” and wait at least 5 seconds. [E}]

3) Turn ignition switch “ON”.
4) Check that voltage between ECM terminal and
_J t LG

D o ground is less than 4.2V.
= 5) Start engine and let it idle for at least 10 seconds.
SEF196Y 8) Turn ignition switch “OFF”, wait at least 5 seconds and

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

BR

ST

RS

ElL

[OX
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARQO) Switch Solenoid
Valve (Cont’d)

. EC-SW/V-01

IGNITION SWITCH
ON or START

f mmm : Detectable line for DTC
g 10A Refer to “EL-POWER", maan : Non-detectable line for DTC

L

wWiG

WIG

;
WG

WIG

WG

[C21 mapmaro

SWITCH
SOLENOID
VALVE

e

LG/B

LG/B

i

ECM (ECCS
S0l CONTROL
MODULE)

Refer to last page (Foldout page).

We3) . ED

1[2]3]4]sK0e[7] e[ ]ic](wsg RERBRAI——[4R[ER] (E40 "It
Aefia s [6]7]E] w SR RIBRISRToR[ R vy 5

24| 2
3|3
214

h

1011102|103[104] [105¢106]107
T091110F 11 §112f [113|114[115
117(118|119[120] |121[122]123

R

44l45]48]47] led|s5)e6 @T@

48] 49]s0)51) 52[53 e8] 69l 70] 71]

s4155]56]57158] 73] 74] 75| 76 el H.S.
[seleclslez]sa] [rzlre]ze E

L)

AEC540A
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TROUBLE DIAGNOSIS FOR DTC P1105

Vehicte front
- et

;ﬁfﬁ

solenoid valve
harness connector
> 1

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 duplicated
after “Procedure for malfunction B”, perform “Procedure B”

on next page.
Procedure A

\ \ \‘ Y : Lo
//’ower steering oil reserveir
4 1 oA bl P ¥

INSPECTION START

CHECK COMPONENT

{MAP/BARO switch solenoid valve).
Refer to "COMPONENT INSPECTION”,
EC-312.

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

r

INSPECTION END

EC-309

SEF338V|
E LHSCONNECT i v
&:\/‘] CHECK POWER SUPPLY. NG | Check the following.
@% 1. Turn ignition switch “OFF”. | ® Hamess connectors
2. Disconnect MAP/BARC switch solenoid €1, @ed
valve harness connector. ® Harness connsectors
3, Turn ignition switch “ON". @59, 2D
4. Check voltage between terminal @ ® 10A fuse
D o and engine ground with CONSULT or ® Harness for open or
= tester. short between MAP/
SEF192v Voltage: Batlery voltage BARQO switch solenoid
valve and 10A fuse
[E DISCONKECT DISCONNERT OK If NG, repai
N T . repair harness or
Gﬁ:}] (@ﬂ Eé:)] connectors.
=<1
l__Ecm__[ofconnecTon]| B !
e CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair apen circuit, short
1. Turn ignition switch “OFF”, to ground or short to power
2. Disconnect ECM hamess connector. in harness or connectors.
@ 3. Check harness continuity between ECM
terminal and terminal (1) with
éEFaOSV CONSULT or tester.
Continuity should exist.
If OK, check hamaess for short to
ground and short to power.
oK
b
NG

Replace MAP/BARO

switch sclenoid valve.

&l
Rl
LG
&
FE
GL

)

)
=]

ol

BT

u
J'Lf;—é\;

AL

B

[
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TROUBLE DIAGNOSIS FOR DTC P1105

r -

=

solenoid valve
h_alrness connactor

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)

Procedure B

INSPECTION START

SEF{09L

(Go to next page.)

EC-310

y
’_CHECK VACUUM SOURCE AND CIR- OK_ CHECK COMPONENT
/PGWeI‘ steeting oil reservoir a CUIT TO MAP/BARO SWITCH SOLE- "1 (Absolute pressure sen-
—— R serasay| | NOID VALVE. s0r).
1. Start engine and warm it up to normal 1. Check for disconnection
operating temperature. of vacuum hose con-
B ACTIVETEST B D 2. Turn ignition switch “OFF”. nected to the sensor.
3. Connect MAP/BARO switch sclenoid 2. Check sensor hamess
marBARO swv MAP valve and absolute pressure sensor connector for water.
——————==—= MON|TOR =========- with a rubber tube that has vacuum Water should not exist.
CMPS<RPM(REF} B25rpm gauge. Refer to “COMPONENT
MAP/BARO SW/A MAP 4. Turn ignition switch “ON”. INSPECTION" of
ABSOL PRES/SE 1.12v 5. Select “MAP/BARO SW/V" in “TROUBLE DIAGNOSIS
"ACTIVE TEST” mode with FOR DTC P0105”,
CONSULT. EC-114.
8. Start engine and let it idle.
BARQO m 7. Touch “MAP” and “BARQ” alter- OK NG
SEF130V] nately and check for vacuum.,
B ACTIVETEST B I:l MAP/BARO SW/V Vacuum v
BARO Should nat exist. Replace
MAP/BARO sWN  Baro MAP Should exist. absolute
zz=zzz==== MONITOR ==zzzz==z==: pressure
CMPS-RPM(REF) 837rpm OR sensar.
MAP/BARO SWV  BARC 4. Turn ignition switch “ON”.
ABSOL PRES/SE 434v @ 5. Start engine and check for
vacuum.
For 5 seconds after starting y
BARO MAP engine Go to “TROUBLE DIAG-
SEF131V Vacuum should not exist. NOSIS FOR INTERMIT-
More than 5 seconds after start- TENT INCIDENT”, EC-93.
Absolute ing engine
From ’ pressure Vacuum Vacuum should exist.
air duct sensor
gauge NG
Three-way —.! E_] v
connector NG -
CHECK HOSE. .| Clean, repair or reconnect
Cf(g\\ H 1. Turn ignition switch "OFF". "| the hose.
r = 2. Check hose for clogging, cracks, dis- If NG, check vacuum port
(Ciw Intake connection or improper connection. for clogging.
manifold
@ vacuum OK i OK
SEFB76T CHECK INTAKE SYSTEM.
Check the intake system
B for air leaks.
@




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/

Barometric Pressure (BARO) Switch Solenoid @
A Valve (Cont’d)
HAE QD ® "
|
CHECK POWER SUPPLY. NG | Check the following. Ebd
1. Turn ignition switch “OFF”. "1 ® Harness connectors
2. Disconnect MAP/BARO switch solenoid €.
D O valve harness cannector. ® Harness connectors LG
= 3. Turn ignition switch “ON”. @s9, 2D
seFigzy] | 4. Check voltage between terminal @ ® 10A fuse
and engine ground with CONSULT or ® Harness for open or
) — — tester. short between MAP/
(cﬁa Voltage: Battery voltage BARO switch sclenoid
H.S. Gé} ) T.5. G‘%} K valve and 10A fuse
_ If NG, repair harness or FE
ECM O| CDNNECTOR" connectoprs.
118
D) v eL
CHECK OUTPUT SIGNAL CIRCUIT. NG_; Repair open circuit, short
1. Turn ignition switch “OFF”. "| to ground or short to power
@ 2. Disconnect ECM harness connector. in harness or conneciors. [
3. Check harness continuity between ECM
SEFe0sv| | terminal and terminal (1) with
CONSULT or tester. 5T
Continuity should exist. o
If OK, check hamness for short to
ground and short to power.
T
OK
¥
CHECK COMPONENT NG | Roplace MAP/BARO o
(MAP/BARQ switch solenoid valve). switch solenoid valve. _
Refer to “COMPONENT INSPECTION”
an next page. .,
OK
¥
Perform “TROUBLE DIAGNOSIS FOR B
INTERMITTENT INCIDENT", EG-93. s
¥ 2
INSPECTION END
ST
RS
BT
A
EL
o
467
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TROUBLE DIAGNOSIS FOR DTC P1105

BAcTvETESTEH [

MAP/BARO swv  MAP
—========z= MONITOR =z=zzzz=z=:z:
CMPS«RPM(REF} 825rpm

MAP/BARC SW/V MAP
ABSOL PRES/SE 1.12v

[ BARC |V

SEF130V]

BMAcTvVETESTH [

MAP/BARO SwW/V  Baro

========== MONITOR =z=zzzz====
CMPS=RPM(REF) 837rpm
MAP/BARO SW/V BARO
ABSOL PRES/SE 4.34V

SEF131Y|

BATTERY

MEC488B

Manifold Absolute Pressure (MAP)/
Barometric Pressure (BARO) Switch Solenoid

Valve (Cont’d)
COMPONENT INSPECTION

MAP/BARO 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

e CONSULT display

MAP/BARO ABSOL PRES/SE (Voltage)

BARQO More than 2.6V

MAP Less than the voltage at BARO

¢ Time for voltage to change
MAP/BARO SW/V Required time to switch
BARO to MAP
Less than 1 second
MAP to BARO

4. If NG, check solenoid valve as shown below.

OR

1. Remove MAP/BARO switch solenoid valve.
2. Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals Yes No
and @
No supply No Yes

468

3. If NG or operation takes more than 1 second, replace

solenoid valve.
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TROUBLE DIAGNOSIS FOR DTC P1148

Closed Loop Control

ON BOARD DIAGNOSIS LOGIC
* The closed loop control has the one trip detection logic.

Diagnostic
S Check It
Trouble Malfunction is detected when ... (Posseil(j:le ggsse) =i
Code No.
P1148 ® The closed loop control function does not operate ® The front heated oxygen sensor circuit is open or
0307 even when vehicle is driving in the specified condition. shorted. L&
® Front heated oxygen sensor
® Front heated oxygen sensor heater
FE
€L
BAT
f,‘\f
DIAGNOSTIC TROUBLE CODE CONFIRMATION &
# MONITOR % NoFaL [ PROCEDURE
CMPS*RPM(REF) 2000rpm CAUTION: TE
FR 02 SENSOR 6.79v Always drive vehicle at a safe speed.
VHCL SPEED SE 75km/h
B/FUEL SCHDL 2.7msec NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- R0
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test. [FA,

| RECORD TESTING CONDITION:

SEF237V] e Never raise engine speed above 3,000 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- &
DURE”. If the engine speed limit is exceeded, retry the
procedure from step 5).

e Before performing the following procedure, confirm that
battery voltage is in between 11V and 16V at idle.

152
24

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

perature. ST

2) Select “DATA MONITOR” mode with CONSULT.

3} Hold engine speed at 2,000 rpm. o

4) While holding engine speed at 2,000 rpm, check the &S
following.

e “FR 02 SENSOR” voltage should go above 0.61V at .
least once. BT

OR

¢ “FR 02 SENSOR” voltage should go below 0.23V at

least once. F&,

it the check result is NG, perform “DIAGNOSIS
PROCEDURE”, EC-166.
If the check result is OK, perform the foilowing step. EL
5) Let engine idle at least 3 minutes.
6) Maintain the folliowing condition at least 50 consecutive
seconds. O

469
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TROUBLE DIAGNOSIS FOR DTC P1148

A& D

|__EcmJo[connecTor]| c /Ké\,\ "

50 a2

3
5 \“n."’
15\ ;:5
) 5
0'

4

]

SEF140V)

470

Closed Loop Control (Cont’d)

B/FUEL SCHDL: 1.5 ms or more (A/T)
1.3 ms or more (M/T)
CMPS-RPM (REF): 1,500 - 3,000 rpm (A/T)
1,700 - 3,000 rpm (M/T)
Selector lever: Suitable position
VHCL SPEED SE: More than 70 km/h (43 MPH)
During this test, P0130 may be displayed on CONSULT
screen.

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed loop
control. During this check, a 1st trip DTC might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
‘ perature.
2) Set voltmeter probes between ECM terminal 6o (sensor
signal) and @2 (ECM ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
& The voltage should go above 0.7V at least once.
OR
® The voltage should go below 0.21V at least once.

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR DTC P0133, EC-166.

EC-314



TROUBLE DIAGNOSIS FOR DTC P1320

Rotor head Ignition Signal @l
Light Sealed COMPONENT DESCRIPTION
emitting % cover 72

Ignition coil & power transistor

The ignition signal from the ECM is sent to the power transistor.
The power transistor switches on and off the ignition coil primary gy
circuit. As the primary circuit is tumed on and off, the proper high

i | voltage is induced in the coil secondary circuit.

Ignition coil

with power L@

transistor
SEFS998R

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

diode

Photo diode

MONITOR {TEM CONDITION SPECIFICATION FE
IGNITION SW @ |gnition switch: ON — OFF — ON ON — OFF — ON
® Engine: After warming up idie Approx. 20° BTDC L

® Air conditioner switch: “OFF”

IGN TIMING ® Shift lever: “N” .
® No-load 2,000 rpm Maore than 25° BTDC KT
ECM TERMINALS AND REFERENCE VALUE
. . B
Specification data are reference values and are measured between each terminal and @ (ECM ground). AT
TER-
WIRE DATA ,
Mrlll\(leL COLOR ITEM CONDITION (DG Voltage) i
0-05V
PO
(V) ool
|Engine is running.| {Warm-up condition) ; [ SR A R
|— idle speed 0 E : o
O -
1 PU/W | Ignition signal SEF186T
e
|Engine is running. |
Engine speed is 2,000 rpm. S ST
o
' “serierT A
BT
EL
(B2
471
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

TER-

WIRE DATA

MiNAL | NS ITEM CONDITION (DC Voltage)

NO.
12 - 14V
M

[Engine is running | (Wamm-up condition) :g
Idle speed o
2 B Ignition check

|Engine is running.|

Engine speed is 2,000 rpm.

S-EF-1 89T

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P1320
0201

® The ignition signal in the primary circuit is not sent to
ECM during engine cranking or running.

® Harness or confectors
{The ignition primary circuit is open or shorted.)
® Power transistor unit.
® Resistor
® Camshaft position sensor
® Camshaft position sensor circuit

T MONITOR

CMPS=RPM(REF)

PROCEDURE
NOTE:

v NoraL [

800rpm

RECORD

SEF712T

472

2
3)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

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

e If both DTC P0340 (0101} and P1320 (0201) are displayed,
perform TROUBLE DIAGNOSIS FOR DTC PO0340 first.
Refer to EC-236.

Turn ignition switch "ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine. (If engine does not run, turn ignition switch

to “START” for at least 5 seconds.)

OR

@ 3

Turn ignition switch “ON".
Start engine. (If engine does not run, turn ignition switch

to “START" for at least 5 seconds.)
3} Select MODE 7 with GST.

EC-316



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
OR Gl
1} Turn ignition switch “ON".
2) Start engine. (i engine does not run, turn ignition switch
to “START” for at least 5 seconds.) A
3) Turn ignition switch “OFF” and wait at least 5 seconds,
then turn “ON".
4) Perform “Diagnostic Test Mode 11" (Seli-diagnostic EW
results) with ECM.

o
o

fois)
@

g
=

EL

EC-317



TROUBLE DIAGNOSIS FOR DTC P1320

L. {5 e

Refer to “EL-POWER”.

Ignition Signal (Cont’d)

EC-IGN/SG-01

mmmm : Detectable line for DTG
mama  Non-detectable line for DTG

BAY —]CONDENSER
E43 M59 '
BAW
DISTRIBUTCR
IGNITION POWER TRANSISTOR :
>—§ Sol EB . ED
|
l 1
BA |_|T|_|
|| PUMW
BR
[Eml
RESISTOR
z
]
B
M
®
f.: 3
1 e
B PUMW I
SPARK Al "ERL o BY DR BA B‘R
PLUG IGNCK iGN e ® I I ®
CONTROL -
= = MODULE) == o
| Refer to last page {Foldout page}.
| o .
W53 B[ETE®) | =2 Fi3) =L (F17) | e, €
| |
W et ,* oY I
| et et e e o — — o — — — —— |
108 2425 | Il4l4|4|5|4l6|4|?| | |Gl4|6|5|6[6| | &7
s8[a0]50]51 50 s3ealsal70l71
116 Sl K23 by 1 5 A i S e 2 i I H.S.
124 42 {43| Tsaleolerfeelea] 177[78[79

EC-318
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TROUBLE DIAGNOSIS FOR DTC P1320

Distributor .

A

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

:

Turn ignition switch “OFF”, and restart
engine.
ls engine running?

Yes
— @ {Go to nexl page.)

DISCOMMECT
A€

/lf\ SEF344v
CISCONMECT
A€
‘ V]
lo of
(W) yo1 L
AEC698
= : J—
A€
GEITT D
‘ .._
o !
AEC699

CISCONMECT
A€

ECM

=<1
IENEED

|Z)|CONNEGTOFﬂ|

)

1

No
Il
CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Discannect ignition coil harness con- ,
nector. ® Harness connectors
3. Tum ignition switch "ON”. @59, EzD
4. Check voltage between terminaf @and ® Hamness for open or
ground with CONSULT or tester. short between ignition
Voltage: Battery voltage coil and ignition switch
- If NG, repair harness or
OK connectors.
Bl y
CHECK GROUND CIRCUIT. NG‘ Repair open circuit, short
1. Turn ignition switch “OFF”. "| to ground or shoit to power
2. Disconnect power transistor harness in harness or connectors.
connector.
3. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
i
CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Repair open circuit, short

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal @ and power transistor termi-
nal (1).

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

OK

h 4

"| to ground or shoit to power
in harness or connectors.

AEC700

CHECK COMPONENTS
{Ignition coil, powet transistor).
Refer to “COMPONENT INSPECTICN”,

NG_ Replace malfunctioning

EG-320.
l oK
®

(Go to next page.)

EC-319

component(s).

FE

M

EL

DX
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TROUBLE DIAGNOSIS FOR DTC P1320

& DISCONNECT
4§

=

T

(2]

SEF238Y

Ignition Signal (Cont’d)

[ Ecm lofconnecTerll
2

[Q]

SEF239V

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil harness 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 @

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

w

NG¥ Repair open circuit, short

OK

v

T to ground or short to power
in harness or connectors.

& DISCINNECT
A€

(8]7)
=<1 Q
ﬂ@ ‘*
Distributcr :
l e o
AEC1504

Ignition
coil
AEC152A

CHECK COMPONENTS

(Resistor).

Refer to “COMPONENT INSPECTION"
on next page.

NG Replace resistor.

OK

b d

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

h 4

INSPECTION END

COMPONENT INSPECTION
Ignition coil

1. Disconnect ignition coil harness connector.

2. Remove distributor cap.

3. Check resistance as shown in the figure.

Terminal Resistance [at 25°C (77°F)]
@ - Less than 10
@-® 7-13k0

If NG, replace distributor assembly as a unit.
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TROUBLE DIAGNOSIS FOR DTC P1320

AEC151A
21
] 1
e —
SEF240V)

Ignition Signal (Cont’d)
Power transistor

1. Disconnect camshaft position sensor & power transistor har-
ness connector and ignition coil harness connector.
2. Check power transistor resistance between terminals @) and

(8).
Terminals Resistance Result
Except 041 OK
@ and
0L NG

If NG, replace distributor assembly.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminais (1) and @).
Resistance: Approximately 2.2 kQ) [at 25°C (77°F)]
If NG, replace resistor.

EC-321
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TROUBLE DIAGNOSIS FOR DTC P1336

Core 7

==

Z Coil
~ Permanent magnet

SEF956N

Crankshaft position
sensor (CBD)

SEF335Y

Crankshaft Position Sensor (CKPS) (OBD)
(COG)

COMPONENT DESCRIPTION

The crankshaft positiocn sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the flywheel or drive
plate. It detects the fluctuation of the engine revoiution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
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.

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values

and are measured between each terminal and @ (ECM ground).

TER-

WIRE DATA
MI\IJP\(IDAL COLOR ITEM CONDITION (DC Voltage)
[Engine’is running.|
43 BW Sensors’ ground Approximately OV
Idle speed
Approximately OV
[Engine is running.] (Warm-up condition)
I— Idle speed
Crankshaft position sensor SEF112V
47 L
(OBD} Approximately OV
M —
. _ tof - - s L
| Engine is running.] sl
|— Engine speed is 2,000 rpm. O/ 5/
SEF 13V
478
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TROUBLE DIAGNOSIS FOR DTC P1336
Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d) el
ON BOARD DIAGNOSIS LOGIC
Diagnostic 4,
Trouble Code Malfunction is detected when ... Chgck ftems
No. (Possible Cause)
P1336 ® A chipping of the flywheel or drive plate gear tooth ® Harness or connectors Bl
0905 (cog) is detected by the ECM. ® Crankshaft position sensor (OBD)
@ Drive plate/Flywheel Le
DIAGNOSTIC TROUBLE CODE CONFIRMATION E
% MONITOR  # NOFAIL L] PROCEDURE
CMPS-RPM(REF)  800rpm NOTE: FE
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting CL
the next test.
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT. T
L RECORD 2) Start engine and run it for at least 2 minutes at idie
SEF712T] speed.
OR A
= 1) Start engine and run it for at least 2 minutes at idle
= speed.
2) Select “MODE 7" with GST. TE
OR
@@ 1) Start engine and run it for at least 2 minutes at idle
speed. ED)

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

3} Perform “Diagnostic Test Mode II” (Self-diagnostic EA,
results) with ECM. :

[
R4

BY
HA

EL
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Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)

CRANKSHAFT
POSITION
SENSOR (OBD)

&

EC-CKPS-01

. . Detectable line for DTG

— : Non-detectable line for DTG

L BAW
<foorrzoo e ——
| |
1 |
| |
| |
| |
| |
1 1
1 H
1 1
‘=@ _,._.—
L BAW
Ea1
----------- --------- [5]
L-—I- Fz5 L-—I =
L BAY
r=fzzzizcoke
| 1 1
: : JOINT
| | + CONNECTOR-1
B :
| 1
. . LJ
| |
EF sujapiaiisieiny =Y B
L BAW I
|—|4L|7—| = BY ER B/
BGC/S GND-A ECM (ECCS3 ®
CONTROL
MODULE] <L L
F2g F1i
TR @
2[3]4]3) (a2 sa (E2 — (—)
1
L e & =  (EIoes [Tl ey
| 1
101]102f10af104] [os]108f107] 108
1oaf1icf1i112| [113f114f115]148
H7|1BJ11g120] ha112ep23)124
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Crankshaft positicn
sensor {OBD})

h 4

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

SEF335Y

@l

A

Y

LG

& DISCOMMECT DISCONNECT
4§ @) CAE

(ﬁ) ECM Ol CONNECTCR

47

[Q]

— SEF175V

DISCONNECT

D (@

Ls§
1.

F

{

=<

k

SEF176V

A
o '
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect crankshaft position sensor "| ® Harness connectors B
(OBD} and ECM harness connectors. , €3 FE
2. Check continuity between ECM terminal ® Harness connectors
and terminal (2). E&4D. 2D
Continuity should exist. ® Harness for open or GL
If OK, check harness for short to short between ECM and
ground and short to power. crankshaft position sen-
oK sor (OBD) BT
If NG, repair open circuit or
short to ground or short to
power in harness or con- AT
nectors.
B v TE
CHECK GROUND CIRCUIT. NG | Check the following.
1. Reconnect EGM harness connector. | ® Harness connectors A
%)
2. Check harness continuity between ter- , €D PO
minal @ and engine ground. ® Harness connectors
Continuity should exist. €D, 2 -
If OK, check hamess for short to ® Harness for open or FA
ground and shor to power. short between crankshaft
position sensor (OBD)
oK and ECM A
If NG, repair open circuit or
short to ground or short to
power in harmess or con- BR
nectors.
h 4
. — 8T
Loosen and retighten the fixing bolt of the
crankshaft position sensor (OBD). Then
retest. 35
V Trouble is not fixed.
Y
CHECK COMPONENT NG | Replace crankshaft posi- 37T
{Crankshaft position sensor (OBD)). "] tion sensor (OBD},
Refer to “COMPONENT INSPECTION"
on next page. H&
l oK
® Bl
(Go to next page.)
X
481
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5|4(3)|2
clafl )@

Q]

La

1

SEF552v

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

SEFS60N
k—4 \
{1120
N
o]
i SEF504V

®
l
CHECK SHIELD CIRCUIT. NG__ Check the following.
1. Turn ignition switch “OFF”. "] ® Harness connectors
2. Disconnect connector (€32). EaD, =29
3. Check harness continuity between har- ® Joint connector-1
ness connector (€33 terminal @ and ® Harness for open or
ground. short between harness
Continuity should exist. connector @ and
If OK, check harness for short to power. ground
If NG, repair open circuit or
OK -
short to power in harness
or connectors.

A 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT"”, EC-93.

Trouble is not fixed.
¥

Visually check for chipping flywhee! or

NG Replace the flywheel or

¥

drive plate gear tooth (coqg). drive plate.

lOK

INSPECTION END

COMPONENT INSPECTION
Crankshaft position sensor (OBD)

1.

2.
3.
4

Disconnect crankshaft position sensor {OBD) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5(}
[at 20°C (68°F)]
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EGRC-Solenoid Valve @l

COMPONENT DESCRIPTION

The EGRG-solencid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
Vacuum noid valve is energized. The vacuum signal passes through the
signal solenoid valve. The signal then reaches the EGR valve. =
When the ECM sends an ON signal, a plunger will then move to
cut the vacuum signal from the throttie body to the EGR valve.

Te EGR valve

To intake
air flow ‘

SEF240PD

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

MONITOR ITEM CONDITION SPECIFICATION [§E
® Engine: After warming up ldle ON
® Ajr conditioner switch: “OFF”
EGRC SOLV ® Shift lever: “N” Engine speed: Revving engine from L
. . OFF
® No-load idle to 3,000 rpm quickly
T
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and 83 (ECM ground).
AT
TER- st
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO. T
|Engine is running.j {Warm-up condition)
0-1V
|— |dle speed BE
103 G/wW EGRC-sclencid valve '
|Engine is running.| (Warm-up condition) BATTERY VOLTAGE
(11 - 14V)
‘— Revving engine from idle to 3,000 rpm quickly EA,
ON BOARD DIAGNOSIS LOGIC .
IR
Diagnostic
Trouble Code Malfunction is detected when .. Ch‘?Ck Items
(Possible Cause) N
No. BIR
P1400 ® The improper voltage signal is sent to ECM through | ® Harness or connectors
1005 EGRC-solenoid valve. (The EGRC-solenocid valve circuit is open or shorted.) _
® EGRC-solenoid valve ST
g
A
=
([m54
483
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View with air cleaner removed ~ >
(Intake manifold

EGR valve

SEF336Y

Yr MONITOR  ¥¢ NO FAIL

CMPSRPM(REF)
VHCL SPEED SE
B/FUEL SCHDL

2162rpm
28km/h
3.1msec

| RECORD |

SEF241V|

iﬂ!'i§§ @ii. Gﬂ@(ﬂﬁ?\H

[—_ecmlo[comnecTon]

[V]
@ o

BEF242V

484

EGRC-Solenoid Valve {(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

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

O

2)
3)

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

Select “DATA MONITOR” mode with CONSULT.
Maintain the following conditions for at least 5 consecu-
tive seconds.

CMPS-RPM (REF): 1,000 - 3,400 rpm

B/FUEL SCHDL: 2 ms or more

VHCL SPEED SE: Suitable speed

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR tem-
perature sensor. During this check, a 1st trip DTC might not be

confirmed.

® "

2)

3)

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

Check the voltage between ECM terminal and
ground at idle.

Voltage: 0 - 1V

Check that the voltage changes to battery voltage and
returns to 0 - 1V when revving the engine from idle to
3,000 rpm quickly.
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EGRC-Solenoid Valve (Cont’d)

(6!
IGNITION SWITCH ]
ON or START A
|
] FUSE
104 |BLOCK |Refer to “EL-POWER".
(4/B)
E4Q _ : ERM
mmmm : Detectable line for DTC
|I3ql| ] — Non-detectable line for DTG
Ea3 LG
EE)
WG
e
WG
FE
Gl
1]
W/G
=11 3
EGRC- AT
SOLENQID
VALVE
[Lid)E== TF
GV
FD
FA
RA
G/W
f1oa|
ECM (ECCS 9k
EGR CONTROL BR
MODULE)
F29
ST
Refer tc last page (Foldout page).
@D . ED RS
112123l 4]sKde]7Ta[siolGuss 1R[2RJ3R[ O [43]5R] (E2g) 53 (Fzo
HHz{iapa s e 1718l w 6R[7RIsRISRNORlFR] vy G BT
LA
10t {102]t08| 104} |1os}106 o7 EE
109fr1ofi11]112] fr1afi1a]is m EL
117[r18f9fiz0] [r21[22fizs GY —
DX

AEC542A
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View with air cleaner removed ), >~

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF336Y
€&
ﬂ
KD O
N SEF192V
B

DIECONMECT
A€

[L_Ecm__[o[connector]|
103

|

[

EIN

Q]

SEF243V

h 4
| CHECK POWER SUPPLY. NG | Check the foliowing.
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect EGRC-solenoid valve har- €4d), (6D
ness connector. ® Harness connectors
3. Turn ignition switch “ON". , @
4. Check voltage between terminal @ ® 10A fuse
and ground with CONSULT or tester. ® Harness for open or
Voltage: Battery voltage short between EGRC-
oK sclenoid valve and 10A
fuse
If NG, repair harness or
connectors.
B Y
CHECK OUTPUT SIGNAL CIRCUIT. E’ Repair open circuit, short
1. Turn ignition switch “OFF". to ground or short to power
2. Disconnect ECM harmess connector. in harness ar connectors,
3. Check harness continuity between ECM
terminal and terminal @
Continuity shouid exist.
If OK, check harness for short to
ground and short to power.
CK
v
NG

CHECK COMPONENT
{EGRC-solenoid valve).

Refer to “COMPONENT INSPECTION”
on next page.

Y

OK
L 4

486

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-98.

h J

INSPECTION END

EC-330

Replace EGRC-solenoid
valve.




TROUBLE DIAGNOSIS FOR DTC P1400
EGRC-Solenoid Valve (Cont’d)

COMPONENT INSPECTION @t
EGRC-solenoid valve
WAcTvETESTH [ . L
EGRE 80UV oN Check air passage continuity. FA
:E‘:::::MONITOH ==ZU=T=: Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST”
CMPS-RPM (REF) RAt2mpm mode.
f 11
Gondition Air passage Air passage =i
continuity continuity
ICMR[CNGFFI[ OFF | EGRC SOLENOID VALVE | -~ @ and between ) and © .
ON Yes No -
SEF185V OFF No Yes
OR
Air passage Air passage
Condition continuity continuity &L

between @ and between @ and ©

BATTERY

12V direct current supply
between terminals @ and Yes No BT

@

AEC918 No supply No Yes

T

T

If NG or operation takes more than 1 second, replace EGRC-sole-
noid valve.

TF

PD

P4

RA
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“—;Sensor glement

Tightening nut

Connector

SEF599K]

10,000

g
[=]

Resistanca kQ
8

1 i 1 1
¢ 50 100 150 200
(32) (122) (212) (302} (392)
Temperature °C (“F)

SEF526Q

ON BOARD DIAGNOSIS LOGIC

EGR Temperature Sensor

COMPONENT DESCRIPTION

The EGR temperature sensor detects temperature changes in the
EGR passage way. When the EGR valve opens, hot exhaust gases
flow, and the temperature in the passage way changes. The EGR
temperature sensor is a thermistor that modifies a voltage signal
sent from the ECM. This modified signal then returns to the ECM
as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases. This sensor is not used to control the
engine system.

It is used only for the on board diagnosis.

<Reference data>

EGR temperaiure Voltage* Resistance
°C (°F) \' MO
0(32) 4.81 79-97

50 {122) 2.82 0.57 - 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 ECM terminal 82 (ECM ground).
When EGR system is operating.

Voltage: 0 - 1.5V

Diagnostic Troubte

Malifunction is detected when ....

Check ltems

Code No. (Possible Cause)
P1401 A} An excessively low voltage from the EGR tem- | ® Harness or connectors
0305 perature sensor is sent to EGM even when (The EGR temperature sensor circuit is shorted.)

engine coofant temperature is low. ® EGR temperalure sensor

® Maifunction of EGR function, EGRC-BPT valve or
EGRGC-solenoid valve

B) An excessively high voitage from the EGR ® Harness or connectors
temperature sensor is sent to ECM even when
engine coolant temperature is high. ® EGR temperature sensor

{The EGR temperature sensor circuit is open.)

® Malfunction of EGR function, EGRC-BPT valve ot
EGRC-solenoid valve

488
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EGR Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION @l
% MONITOR % NOFAL L] PROCEDURE
CMPSRPM(REF} 812rpm Perform “Procedure for malfunction A” first. If DTC cannot be A
COCLAN TEMP/S 20°C confirmed, perform “Procedure for malfunction B”’. o

Procedure for malfunction A

NOTE:

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

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Verify that engine coolant temperature is less than 40°C
{(104°F). 2
If the engine coolant temperature is above the range,
cool the engine down.
4) Start engine and let it idle for at least 8 seconds.
@S\ 1) Turn ignition switch “ON”.
~= 2) Select “"MODE 1” with GST.

3) Verify that engine coolant temperature is less than 40°C T
(104°F).
If the engine coolant temperature is above the range, p
o z;aolsthe engine dt()j\nlm. do I . . Ar
e tart engine and let it idle for at least 8 seconds.
Ej] @:G:j 5) Select "MODE 7” with GST. s
[—'“"“ OR
[_ecm El CONNECTOR” (noy 1) Turn ignition switch “ON”.
~ 2} Verify that voltage between ECM terminal 9 (engine
‘ coolant temperature) and ground is more 1.5V. P
@ O If the voltage is below the range, cool the engine down.
3) Start engine and let it idle for at least 8 seconds. X
4) Tumn ignition switch “OFF” and wait at least 5 seconds. F&
= 5) Turn ignition switch “ON” and peirform “Diagnostic Test
SEF847Q Mode Il (Self-diagnostic resulls)” with ECM. -
Procedure for malfunction B
CAUTION: i
Always drive vehicle at a safe speed. -
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- ¢
DURE” has been previously conducted, always turn ignition
switch “OFF’” and wait at least 5 seconds before conducting
the next test. RS
TESTING CONDITION:
Always perform the test at a temperature of 5°C (41°F) or
higher. BT
* MONITOR % NO FAL 1 (:@ 1) géarlgtnjarggme and warm it up to normal operating tem
CMPSeRPM{REF} 1500rpm 2) Run engine at idle for at least 2 minutes. 4
COOLAN TEMP/S 85°C 3) Confirm that EGR valve is not lifting.
VHCL SPEED SEN  Okm/h If the check result is NG, go to “TROUBLE DIAG-
THRTL POS SEN 1.68Y NOSES FOR DTC P1402”. (See page EC-338.) EL
B/FUEL SCHDL 1.0msec 4) Select "DATA MONITOR” mode with CONSULT.
5) Read “EGR TEMP SEN" at about 1,500 rpm while hold-
ing the EGR valve in full open position by hand. i
Voltage should decrease to less than 1.0V.
SEF336U
489
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Lift up the
EGR valve
by hand.

SEF360Q

]T ECM ’H'CONNECTORU Cfﬁ-H

G

SEF362Q

490

EGR Temperature Sensor (Cont’d)

6)
7)
8)

9)

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-3386.

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

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

Check the output voltage of “THRTL POS SEN” (at
closed throtile position) and note it.

Start engine.

10) Maintain the following conditions for at least 5 consecu-

tive seconds.

CMPS-RPM (REF): 2,000 - 2,600 rom

VHCL SPEED SE: Suitable speed

B/FUEL SCHDL: 2.5 - 3.5 ms

THRTL POS SEN: (X + 0.10) - (X + 0.52) V
X = Voltage value measured at
step 8)

Selector lever: Suitabie position

OR

OVERALL FUNCTION CHECK

Use this procedure 1o check the overall function of the EGR tem-
perature sensor. During this check, a 1st trip DTC might not be

confirmed.

Procedure for malfunction B

®

1)

5)

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

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P1402 (See page
EC-338).

Check voltage between ECM terminal (EGR tem-
perature sensor) and ground at about 1,500 rpm with
EGR valve lifted up to the full position by hand,
Voltage should decrease to less than 1.0V.

If step 4 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400 and P1400 (See pages EC-242 and 327).
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EGR Temperature Sensor (Cont’d)
EC-EGR/TS-01

EGR i1
I TEMPERATURE A

SENSOR
Dsteclable line for DTG

il [2]) — : Non-deteciable ling for DTC -
=LY

@

93
de

G/OR B/MW

=] [l

EGRTS GND-A ECM (ECCS
CONTROL

MODULE)
F28

e

7
==

=

oo

=1

[

101|102{ 1031104 |105]106[107[108

1091110111112 H13j114[115[118] -

17|118[119]120| p121|122[123[124

il
e

{0
AECS43A
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View with air cleaner removed
O\ EGR temperature sensor >
harness cenneclor AN
~EGR temperalure
(
sansor
\ / ("“’ e SEF345Y
DISCOMNECT
A€
qT
. V]
GRS
b X L
AEC720
hhj DIECOMNECT [\
A€ ()
@p:
N J.
AECT2H

492

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY.

1. Disconnect EGR temperature sensor
harness connector.

2. Tum ignition switch "ON".

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

NG

OK
Bl v

Repair harness or connec-
tors.

CHECK GROUND CIRCUIT.
1. Tum 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.

NG

h 4

JOK
A

Repair open circuit, short
to ground or short to power
in harness or conneciors.

CHECK COMPONENT

{EGR temperature sensor).

Refer to “COMPONENT INSPECTION"
on next pags.

NG

OK
A J

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

Y

INSPECTION END

EC-336

¥

Replace EGR temperature
Sensor.
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arp

[Q]

il

SEF843Q

10,000

1,000

100+

Resistance k§l

1 i 1 ]
0 50 100 150 200
(32) 122y (212) {302}  (392)
Temperature °C (°F)

SEF&28Q

EGR Temperature Sensor (Cont’d)

COMPONENT INSPECTION @
EGR temperature sensor
Check resistance change and resistance value. A
<Reference data>
EGR temperature Voltage Resistance [Elid
°C (°F) v MO
0 (32) 4.81 79-97 Lo
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10
If NG, replace EGR temperature sensor. E
FE
ClL
M
AT
TF
PD
FA
RA
BR
ST
RS
%T
A
EL
(DX
493
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SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

EGR Function (Open)

h 4

Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature sensor

Engine coolant temperature

ECM N EGRC-sole-

Y

Ignition switch

Start signal

"1 noid valve

Y

Throltle position sensor

Throttle position

This system cuts and controls vacuum applied to the
EGR valve to suit engine operating conditions. This
cut-and-control operation is accomplished through
the ECM and the EGRC-solenoid valve. When the
ECM detects any of the following conditions, current
flows through the solenoid valve. This causes the

Y

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

port vacuum to be cut. The EGR valve remains

closed.

EGR and vacuum

valve

EGR valve—,

\

EGRGBPT B E

EGRC-solenoid valve

\_Igniticm switch (power supply)

—ECM

ECM
EGR temperature sensor
o —F

Throttle

body
SEFB41Q

ao oo
pooog

SEF783K
To EGR valve
To intake
air flow f
-

Vacuum
signal
SEF240PD

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve.

EGRC-solenoid valve

The EGRC-solencid valve responds to signals from the ECM,
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The vacuum signal passes through the
solenoid valve. A plunger will then move to cut the vacuum signal
{from the throttle body to the EGR valve).

When the ECM sends an OFF signal, a plunger will then move to
cut the vacuum signal from the throttle body to the EGR valve.

EC-338



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

ON BOARD DIAGNOSIS LOGIC il
EGR temperature if EGR temperature sensor detects EGR flow under the condition
sensor that does not call for EGR, a high-flow malfunction is diagnosed. MA
EGR
temperature o
E
ECM LG
SEF073P
Diagnostic Trouble - Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P1402 ® The exhaust gas recirculation (EGR) flow is exces- |® EGRC-solenoid valve EE
0514 sively high during the specified driving condition. ® EGR valve leaking or stuck open
® EGR temperature sensor
® EGRC-BPT valve eL
MIT
DIAGNOSTIC TROUBLE CODE CONFIRMATION AT
¥ MONITOR  vr NOFalL [] PROCEDURE
COOLAN TEMP/S 30°C NOTE: TE
EGR TEMP SEN 4.2v K “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE" has been previously conducted, always turn ignition
switch “OFF”" and wait at least 5 seconds before conducting 5
the next test.

TESTING CONDITION:
¢ Always perform the test at a temperature of -10°C (14°F) [A

| RECORD ] or higher.
ser3sty| @ Engine coolant temperature and EGR temperature must

be verified in “DATA MONITOR” mode with CONSULT R;

before starting DTC WORK SUPPORT test. If it is out of

EGR SYSTEM P1402
u m [ range below, the test cannot be conducted.

OUT oF ConbITIoN COOLAN TEMP/S: —10 to 40°C (14 to 104°F) R
zzz=z==z=== MONITOR z==zzz===- EGR TEMP SEN: Less than 4.8V
CMPS-APMRER) Orpm If the values are out of the ranges indicated above, park
E?FFL‘,TELLPS%?_{EEN 8:8?;1\2% the vehicle in a cool place and allow the engine tempera- ST

ture to stabilize. Do not attempt to reduce the engine cool-

ant temperature or EGR temperature with a fan or means
other than ambient air. Doing so may produce an inaccu- RS
rate diagnostic resul.

SEF245V @ 1) Turn ignition switch “ON”.
2) Select “EGR SYSTEM P1402” of “EGR SYSTEM” in BT

W EGR SYSTEM P1402l [ ] “DTC WORK SUPPORT” mode with CONSULT.

3) Touch “START”.

4) Start engine and let it idle until “TESTING” on CON- [HA
z========x MONITOR ====z=z==: SULT screen is turned to “COMPLETED”. (It will take
CMPS-RPM(REF) 987rpm 60 seconds or more.)
THRTL POS SEN 0.56V _ 2L
B/FUEL SCHDL 1.1msec

JBX

SEF246V|
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TROUBLE DIAGNOSIS FOR DTC P1402

COMPLETED

B EGR SYSTEM P14zl ]

| SELF-DIAG RESULTS

SEF897U

A& @

ECM Ol CONNECTOR
63

= L

0
I
(N

LB\

e

SEF506V|

— m CONNECT
= o) A &
3

i

®
D

9
"
i

!

08

C

SEF247V|
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EG

R Function (Open) (Cont’d)

If “TESTING” is not displayed after 5 minutes, turn igni-
tion “OFF”" and cool the engine coolant temperature 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 “DIAG-
NOSTIC PROCEDURE", EC-342.

OR

1) Turn ignition switch “ON” and select “MODE 1" with
GST.

2) Check that engine coolant temperature is within the
range of —10 to 40°C (14 to 104°F).

3) Check that voltage between ECM terminal (EGR
temperature) and ground is less than 4.8V.

4) Start engine and let it idle for at least 60 seconds.

5) Stop engine.

6) Perform from step 1) to 4).

7) Select “MODE 3" with GST.

NG
JOOLS

OR
1) Turn ignition switch “ON".
2) Check the following voltages.
ECM terminal (engine coolant temperature) and
ground:
1.5 - 4.4V
ECM terminal €3 (EGR temperature) and ground:
Less than 4.8V
3) Start engine and let it idle for at least 60 seconds.
4y Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
5) Perform "Diagnostic Test Mode Il (Self-diagnostic
resultsy”’ with ECM.
When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE" should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode [l) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il) is recommended.

EC-340
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EGR Function (Open) (Cont’d)

Al
IGNITION SWITCH
ON or START R
|
1 FUSE
10A EJI7§)CK Refer to “EL-POWER". s : Detectabie line for DTG
- —  Non-detectabie line for DTC E0A
I 43
(]
WiG LG
WiG
)
WiG
FE
1
WG
| eL
WG
=] i
EGRC- EGR
YR TEMPERATURE
SENSOR
L= AT
L] 2] '
A I =)
G/OR BAW
TF
PD
[,
Giw G/OR BAW
103 “63 II l43||
EGR EGATS  GND-A |EXM(ECCS BR
MODULE})
F29
ST
Refer to last page {Foldout page). .
@D . ED a8
1] 23] 4]sK s 78 e ]t0] (msa [R[eARAICoRlsR| (E29)
2] 7 [18] W S i R L F T oY @D - -
=} d
HE
101]102]103]t04] [108] csfiez ] el L bk B
safaaso]51]52]53]ea]ee[ 771 ;
109f110fr11]119] [113f114]115 31132 m 5L
117[118[119]120] [121]122] 103 42} 43 EX —
D3

AECE33A

EC-341
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—_—
D‘R Improper connection
SEF109L,

B

MEGRC SOL/Y CIRCUTIR
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

e JLNO J| YES |

MEF957D

B ACTIVETEST I

EGRC SOLAV
(EGR)

812rpm

MONITOR
CMPS*RPM {REF)

Y [on/OFF][ OFF

SEF184V]

498

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT

{EGR temperaiure sensor).

Refer to “COMPONENT INSPECTION”
on EC-344.

Y

J,OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

'

INSPECTION END

EC-342

v
CHECK VACUUM HOSE. NG_.__ Repair or replace vacuum
Check vacuum hose for clogging, cracks hose.
or improper connection.
Refer to “Vacuum Hose Drawing”, EC-13.
B OK
¥
CHECK EGRC-SOLENOID VALVE CIR- | O, | Gheck the following.
CUIT. ® Harness connectors
g 1, Turn ignition switch “ON”. €1,
' 2. Perform “EGRC SOLV CIR- ® Harness connectors
CUIT” in “FUNCTION TEST” @s9, E2D
mode with CONSULT. ® 10A fuse
OR ® Hamess for open or
1. Turn ignition switch “ON". short between fuse
2. Tum EGRC-sofenoid valve “ON” block and EGRC-sole-
and “OFF” in “ACTIVE TEST” noid valve
mode with CONSULT and check @ Hamess for open or
operating sound. short between ECM and
CR EGRC-solenoid valve
1. Turn ignition switch “ON". If NG, repair open circuit or
2. Check operating sound of the short to power in harness
solenoid valve when disconnact- or connector.
ing and reconnecting EGRC-
solenoid valve harmess connec- OK
tor. {The DTC or the 1st trip
DTC for the EGRC-sclenoid
valve will be displayed, however,
ignore it.)
OK
v
CHECK COMPONENT NG.}_ Replace EGRC-solencid
{(EGRC-solenoid valve). valve,
Refer to “COMPONENT INSPECTION”
on next page.
¢ OK
NG
CHECK CCMPCNENT p| Replace EGR valve.
(EGR valive).
Refer to “COMPONENT INSPECTION”
on the next page.
J, OK
CHECK COMPONENT NG._; Reptace EGRG-BPT valve.
(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”
on EC-344.
J, oK
NG

Replace EGR temperature
Sensor.




TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

COMPONENT INSPECTION @l

EGR valve
e  Apply vacuum to EGR vacuum port with a hand vacuum pump.  MA
EGR valve spring should lift.

& (Check for sticking B
If NG, repair or replace EGR vaive. L

EGR valve

MEF137D)

EGRC-solenoid valve

Check air passage continuity.
WactveesTl [ Perform “EGRC SOLENOID VALVE” in "ACTIVE TEST”

FE

o W mode.
===—=== MONITCR ======z: A Al
CMPS-RPM (REF) &12mm Condition ;;ﬁ::ﬁige (I:I‘oﬁi;:‘ziee @L
ALY
EGRC SOLENOID VALVE between @ and between @ and ©
ECIMOVCrF[ oFF ] | “on Yes No

W T

OFF No Yes L

SEF185V
g OR AT
Air passage Air passage TF
Condition continuity continuity
between @ and between @ and ©
12V direct current supply D
between terminals @ and Yes No
No supply No Yes FA
aEco19)  If NG or operation takes more than 1 second, replace EGRC-sole-

noid valve. BT

Bl

8T

BT

EL
D)
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TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)
EGR temperature sensor

- Check resistance change and resistance value.
<Reference data>

EGR temperature Voltage Resistance
°C (°F) A M
0 (32) 4.81 79-97
Q] 50 (122) 2.82 0.57 - 0.70
R 100 (212) 0.8 0.08 - 0.10

sereeaq|  |f NG, replace EGR temperature sensor.

10,000

1,000

100 |

Resistance kK

0

1 1 i |
0 50 100 150 200
132) (122} {212} (302) {392)
Temperature °C (°F})

SEF526Q

EGRC-BPT valve

1. Plug one of twe ports of EGRC-BPT valve.
2. Vacuum from the other port and check for leakage while apply-

ing a pressure above 0.981 kPa (100 mmH,0, 3.94 inH,0)
from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

[
f Apply pressure

SEFG83P

500
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure)

Note: If both DTC P1440 and P1448 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P1448 first. s
(See EC-373.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using vapor pressure in the fuel tank.
The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass LE
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge volume con-
trol solenoid 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 can-

ister purge volume control solenoid valve.

EVAP service port :
EVAP control system pressure sensor. %O%
Vacuum cut valve bypass vakv
;@_‘ P CL
Fuel tank Yacuum
cut valve

EVAF canister

EVAP EVAP canister (T
canister purge volume
control solenoid valve

vent control &T
valve SEF918U
ON BOARD DIAGNOSIS LOGIC TF
Diagnostic
. Check tems
Trouble Code Malfunction is detected when ... ;
No. (Possible Cause) ED)
P1440 ® EVAP control system has a leak. ® [ncorrect fuel tank vacuum relief valve
0213 ® EVAP control system does not operate properly. @ [ncorrect fuel filler cap used )
#® Fuel filler cap remains open or fails to close. [
® Foreign matter caught in fuel filler cap.
® | eak is in line between intake manifold and EVAP
canister purge volume centrel solenoid valve. .
® Foreign matter caught in EVAP canister vent control [EL&,
valve.
® EVAP canister or fuef tank leaks
® EVAP purge line (pipe and rubber tube) leaks
® EVAP purge line rubber tube bent. ER
@ Biocked or bent rubber iube to EVAP control system
pressure sensor
® | cose or disconnected rubber tube &
® EVAP canister vent control valve and the circuit ST
® EVAP canister purge volume control solenoid valve
® Absolute pressure sensor
® Tank fuel temperature sensor -
® MAP/BARO switch sclencid valve R
® Blocked or bent rubber tube to MAP/BARQ switch
sclenoid valve
® O-ring of EVAP canister vent control valve is missing BT
or damaged. =
® Water separator
® EVAP canister is saturated with water.
A
CAUTION: A
¢ Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is used,
the MIL may come on. ~
¢ If the fuel filler cap is not tightened properly, the MIL may come on. 2L
e Use only a genuine rubber tube as a replacement.
)
501
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N EVAP SMLLEAK P1440 0 []

1)PERFORM TEST AT A
LOCATION OF 5-30G
(41-86F)

2)STOP ENGINE AND TURN
IGN SW ON.

3)CLAMP EVAP HOSE
TIGHTLY. SEE SERVICE
MANUAL FOR LOCATION.

HTOUCH START.

| EXIT || START

SEF294U

|

Rear shock
absorber (RH)

0

View with spare tire removed

X
o
/<\

\

[ [

™~ Vacuum cut
valve bypass valve
ke

Hose clipper

N

Vehicle front

Vacuum cut valve
R R

—

|-

SEF346V

B Evap sMLLEAK P1a40l []

kxkkkk QK *kxnnx

END || PRINT

SEF295U
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Evaporative Emission (EVAP) Control System
{(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Never use compressed air or high pressure pump.
Otherwise, EVAP system may be damaged.

Do not start engine.

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

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

Always remove service port adapter from service port
when applying air up to 0.69 to 1.38 kPa (5.14 to 10.34
mmHg, 0.202 to 0.407 inHg).

During the test, clamp the EVAP hose tightly as shown at

If both DTC P1440 and P1448 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first. (See EC-373.)

Turn ignition switch “ON”.
Select “EVAP SML LEAK P1440” of "EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.
Follow the instruction displayed.
Make sure that “OK” is displayed.
f “NG” is displayed, refer to “DIAGNGSTIC
PROCEDURE”, EC-348.

OR

[ 4
[ ]
®
left.
L J
= 1
q 2;
3)
NOTE:

Be sure to read the explanation of “Driving pattern”” on EC-39
before driving vehicle.

=

1)
2)
)
)

&~ 0

L ]
5)
6)

Start engine.

Drive vehicle according to “Driving pattern”, EC-39.
Stop vehicle.

Select “MODE 1" with GST.

If SRT of EVAP system is not set yet, go to the follow-
ing step.

If SRT of EVAP system is set, the result will be OK.
Turn ignition switch “"OFF” and wait at least 5 seconds.
Start engine.

It is not necessary to coel engine down before driving.

7)
8)
9)
®

Drive vehicle again according to the “Driving pattern”,
EC-39.

Stop vehicle.

Select “MODE 3” with GST.

If P1447 is displayed on the screen, go to “TROUBLE
DIAGNQSIS FOR DTC P1447", EC-367.

If P0440 is displayed on the screen, go to “DIAGNOS-
TIC PROCEDURE", EC-263.

If P1440 is displayed on the screen, go to “DIAGNOS-
TIC PROCEDURE” in “TROUBLE DIAGNOSIS FOR
DTC P1440”, EC-348.

If PO440, P1440 and P1447 are not displayed on the
screen, go to the following step.

10) Select “MODE 1" with GST.

If SRT of EVAP system is set, the result will be OK.
If SRT of EVAP system is not set, go to step 5).

EC-346



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d) el
OR

NOTE: B4

¢ Be sure to read the explanation of “Driving pattern” on
EC-39 before driving vehicle.

e |t is better that the fuel level is low. e

1) Start engine.
2) Drive vehicle according to “Driving pattern™, EC-39.
3) Stop vehicle. e
4) Turn ignition switch “OFF” and wait at least 5 seconds.

5} Perform the step 1) to 4) again.
6) Turn ignition switch “ON" and perform “Diagnostic Test
Mode |l (Self-diagnostic results)” with ECM.

FE
Gl
MIT

AT

BR
S7

RS

EC-347
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SEF4340

B

Adapter for service port

EVAP
service
port

Pressure pump SEF462U

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

NEVER USE COMPRESSED
AIR OR HIGH PRESSURE
PUMP!

DS NOT START ENGINE.
TOUCH START.

[ canceL ||

START

SEF658U

SEF200U

Battery

EVAP canister
Vacuum cut valve

Vacuum cut valve

bypass valve
Vo

EVAP canister
vent control
valve

SEF503V|

vil

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

4

CHECK FUEL FILLER CAP.

1. Check for genuine NISSAN fuel filler
cap design.

2. Check for air releasing sound while
apening the fuel filler cap.
If the air releasing sound is heard, go to

If the air releasing sound is not heard,
check the following.

Was the cap tightened properly?

if Yes, check fuel filler cap vacuum
relief vaive.

Refer to "EVAPORATIVE EMISSION
SYSTEM”, EC-21.

I No, o(ren fuel filler cap, then clean
cap and filler neck thread using air
blower. Retighten until ratcheting sound
is heard.

NG

OK

B v

Y

if genuine NISSAN filler
cap is not used, replace
with genuine NISSAN fuel
filler cap.

CHECK FOR EVAP LEAK,
@ Never use compressed air or high
ressure pump.
¢ |Improper installation of service port
may cause leakin 1g
® Do nat exceed 4,12 kPa {0.042
kglcm 0.6 psi) of pressure in the

NG

Y

)

&
W

system
To locate EVAP leak porticn, proceed with
e
1. Install the E\&P service port adapter
and the pressure pump securely.
Select “EVAP SYSTEM
CLOSE” of "WORK SUP-

3. Touch "START” and apply
vacuum into the EVAP line until
the middle of bar graph.

4. Using EVAF leak detector,
feak detecior, refer to instruction
manual for more details.

SION SYSTEM”, EC-23.
OR
. Apply 12 volts DC to EVAP can-

ister vent controi valve. The
apply 12 volts until the end of
test)y

¥
cut valve bypass valve. The
valve will open. (Continue to
test.

5. Pressurize the EVAP line using

Pa (10 to 20 mmHg, 0.39 fo
0.79 mH gl
detector. Refer to the instruction
manua! for more details about
“Evaporative Emission Line
Drawing”, EC-23

the followmg st
_ 2. Turn ignition switch “ON".
PORT” mode with CONSULT.
the pressure indicator reaches
locate the leak portion. For the
Refer to “EVAPORATIVE EMIS-
. Turn ignition switch "OFF”.
valve will close. (Centinue to
4. Apply 12 volts DC to vacuum
apply 12 volts until the end of
Eressure pump with 1.3 10 2.7
6. Locate the leak using a leak
the leak detector. Refer to
¥ OK

{Go to néxt page.)

EC-348

Repair or replace.




TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

- e
(Small Leak) (Positive Pressure) (Cont’d) &l
W 4'?'\
l i
CHECK COMPONENT AND CIRCUIT | V%, [ Repair or replace EVAP
(EVAP canister vent control valve, O-ring canister vent control valve BN
and waier separator}. and O-ring or harness/ =
Refer to “TROUBLE DIAGNQOSIS FOR connector.
DTC P0O446”, EC-2786.
- EVAP canister vent Le
control valve V\ OK
\ \ //! SEF1435 E] A4 N
CHECK IF EVAP CANISTER IS SATU- G} Check the following.
D RATED WITH WATER. 1. Visually check the EVAP
1. Remove EVAP canister with EVAP can- canister for damage.
ister vent control valve attached. 2. Check hose connection
. 2. Check if water will drain from the EVAP between EVAP canister FE
) EVAP canister canister. and water separator for
If it will, weigh the EVAP canister with clogging and poor con-
the vent control valve attached. nection. L
If the weight is: 3. Check water separator.
More than 1.8 kg (4.0 Ib} - NG Refer to "COMPOMNENT
Less than 1.8 kg (4.0 Ib) —» OK INSPECTION”, EC-366.
It NG, repair hose or Bl
.. EVAP canistar OK replace EVAP canister or
\‘ vent control valve SEF596U water separator.
AT
= EVAP canister purge volume 3 NG Al
control solenoid valve harness CHECK COMPONENT (EVAP canister p| Check the following.
___ connector purge volume control solenoid valve). ® EVAP canister purge vol-
e | 1. Disconnect vacuum hose to ume control solenoid TF
EVAP canister purge volume valve
control solencid valve at EVAFP Refer to "COMPONENT
service port. INSPECTION", EC-351. EE
2. Start engine. ® Vacuum hoses for clog- T
3. Perform “PURG VOL CONT/V” ging or disconnaction
Vehicte front ) v in “ACTIVE TEST” mode. Refer to “Vacuum Hose
P EVAP service port 4, Touch “Qu” on CONSULT Drawing”, EC-13. BA
™~ screen to increase “PURG VOL )
CONT/V” cpening to 100.0%.
SEFs3sv 5. Check vacuum hose for
vacuum when revving engine LA
up to 2,000 rpm.
B ACTVETEST B [ Vacuum should exist.
OR BR
PURG VOL CONT/  0.0% 1. Start engine and warm it up to =
zz======== MONITOR =====z5=== normal operating temperafure.
CMPS=RPM(REF) B12rpm 2. Stop engine and let it idle for at
FR O2 MNTR RICH |E.85t 60 seconds. gT
pr AL ooz VAP canistor purge volame
THRTL POS SEN 052V control solenoid valve at EVAP
service port. R&
(Qull UP || DWN [ Qd] 4. Start engine.
SEF{90V 5. Check vacuum hose for vacuum
when revving engine up to BT
= .y 2,000 1pm. =
- Vacuum should exist.
/ o
Absolute ressure sensor OK "
o | p/\ y T 5}
§r' / " NG
= CHECK COMPONENT »| Replace absolute pressure
H/elay box w S ? 5 (Absolute pressure sensor). sensor. EL
\ , Refer to “COMPONENT INSPECTION”,
EC-353.
f \ Vehlcle front .
! ’ UL FoK B
T sEFaesv (Go to next page.)
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Evaporative Emission (EVAP) Control System

:r(/ (Small Leak) (Positive Pressure) (Cont’d)
w:\« 1]
__Vehicle front N e
L gl MAP/BARQ switch
solenoid valve
h t
S2SS cOnnetet 1 CHECK COMPONENT NG | Replace MAP/BARO
(MAP/BARO switch solencid valve). "| switch solenoid valve.
Refer to “COMPONENT INSPECTION”,
4 \ EC-353.
Power steering oil reservoir
,,_/ ) 1 Py A3 < ¥ SEF338V OK
View with fuel tank removed —— CHECK COMPONENT NG‘ Replace tank fuel tempera-
{Tank fuel temperature sensor). | ture sensor.
Refer to "COMPONENT INSPECTION”,
EC-384.
OK
h 4
CHECK COMPONENT. NG .| Repair or reconnect the
y Check EVAP purge line (pipe, rubber tube, | hose.
" / fuel tank and EVAP canister) for cracks or
SEF334y| | IMproper connection.
Refer to “EVAPCRATIVE EMISSION

SYSTEM”, EC-23.

OK
¥

Clean EVAP purge fine {pipe and rubber
tube) using air blower.

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-83.

hJ

INSPECTION END

506
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d) Gt
BACTIVETESTR [
COMPONENT INSPECTION
____ﬁ!f‘_%_"ﬁ’bﬁ%’gg__f’f_’?__M EVAP canister purge volume control solenoid valve WA
CMPSSRPM(REF)  812rpm . 1. Start engine. _
FR 02 MNTR RICH 2. Periorm “PURG VOL CONT/V” in “ACTIVE TEST” =
A/F ALPHA 100% mode with CONSULT. Check that engine speed varies
THRTL POS SEN 0.52v according to the valve opening.
If OK, inspection end. If NG, go to following step. e
[Quil UP || DWN J[Qd| 3. Check air passage continuity. ;
SEF190V
Condition Air passage continuity
PURG VOL CONT/V value between (&) and
100.0% Yes -
FE
0.0% No
If NG, replace the EVAP canister purge volume control solenoid GL
valve.
OR
‘*@. Check air passage continuity. MT
® SEFS60U A
. ir passage continuity -
Condition between @ and A
1?jV direct current supply between ter- Yes
minzls TE
No supply No
If NG or operation takes more than 1 second, replace solenoid PO
valve.
A
® SEF661U
RA
BR
&
RS
BT
A
EL
B
507
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TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

- Oring €23 (Small Leak) (Positive Pressure) (Cont’d)
mcweestl L) EVAP canister vent control valve
VENT conTroLv QOFF Check air passage continuity.
=z==zzz: MONITOR z======: Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

CMPSRPM(REF) Orpm

FR 02 MNTR RICH

AF ALPHA 100%

THRTL POS SEN 0.52v Condition Air passage continuity
e VENT CONTROL/Y between and
[_ON_|[ON/OFF ®

ON No
SEF191V, OFF Yes
OR
G o= O oy
0.2 0| @
8
. Air passage continuity
’%\ Condition between @ and
O-rmgg 12V direct current supply between ter- No
minals @ and @
] 5.1-63Nm No supply Yes
{0.52 - 0.64 kg-m,

BATTERY 45.1 - 55.6 in-lb} . . .
seroses| f 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 control valve.

Make sure new O-ring is installed properly.

Water separator

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.

/Blind piug

@4;;"’@.}? _ é’%

220 AT

% (B): Bottom hole (To atmosphere)
B : Emergency tube {Frcm EVAP canister)

©: Inlet port (To member) SEF820T

LN~

o,
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TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) {Cont’d) @l

ﬂ Absolute pressure sensor
|

ECM  [o[cONNECTOR J| 1. Remove absolute pressure sensor with its harness connector 4

5 cannected.
gé’:géfte pressure 2. Remove hose from absolute pressure sensor.
) 3. Tum ignition switch “ON” and check output voltage between =z
ECM terminal and engine ground.
The voltage should be 3.2 to 4.8 V.
@ & 4. Use pump to apply vacuum of —26.7 kPa (-200 mmHg, —-7.87 @2

= inHg) to absolute pressure sensor as shown in figure and

SEF132v) check the output voltage.
The voltage should be 1.¢ to 1.4 V lower than the value

measured in step 3.
CAUTION:
¢ Always calibrate the vacuum pump gauge when using it. [
e Do not apply vacuum below -93.3 kPa (-700 mmHg,
-27.56 inHg) or pressure over 101.3 kPa (760 mmHg, 29.92
inHg). oL
5. It NG, replace absolute pressure sensor.

HIT
- . ﬂ\'w‘_r‘
MAP/BARO switch solenoid valve b
WacTveTESTM ] 1. Start engine and warm it up to normal operating tem-
MAP/BARO SW/v  MAP perature. _ TF
__________ MONITOR =====z===- 2. Perform “MAP/BARO SW/V” in “ACTIVE TEST"” mode
""""""""""""" ith CONSULT.
CMPS*RPM(REF) 825rpm wit -
MAP/BARO SWN  MAP 3. Check the following. B
ABSOL PRES/SE 1.12v e Condition; At idle under no-lcad ’
e CONSULT display
BARO m MAP/BARO ABSOL PRES/SE (Voltags) A,
SEF130V BARO Maore than 2.6V
MAP Less than the voltage at BARO B,
BAcTiVETESTEH [ e Time for voltage to change
MAB/BARD SW/V BARO MAP/BARC SW/V Required time to switch BR
=zzzozzo= MONITOR z=zzzzz-=: BARO to MAP L han 1 g
CMPS=RPM{REF) 837rpm ess than 1 secon
MAP/BARO SWV  BARO MAP fo BARO ST
ABSOL PRES/SE 434V 4. [f NG, check solenoid valve as shown below.
OR
g 1. Remove MAP/BARQO switch solenoid valve. B
BARO MAP &=y 2. Check air passage continuity.
SEF131V]
Air passage Air passage =
Coendition continuity continuity
betwean @ and between @ and ©
12V direct current supply A
between terminals (1) Yes No
and @ _
No supply No Yes =
BATTERY
3. I NG or operation takes more than 1 second, replace gy
solenoid valve. '
MEC488B
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TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)
Hot water I‘;‘:‘;J,“ii,;i’;“g‘;f’““'e Tank fuel temperature sensor
DiscounECT Check resistance by heating with hot water as shown in the figure
@ or heat gun.
Temperature °C (°F) Resistance k{}
20 (68) 23-27
[Q] 50 (122) 0.79 - 0.90
SEF172V if NG, replace tank fuel temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge gl
Volume Control Solenoid Valve
SYSTEM DESCRIPTION WM&
Camshaft position sensor Engine speed =
ER
Mass air flow sensor Amount of intake air
- LG

Engine coolant temperature sen- | ENgine coolant temperalure

sor

Y

Ignition switch Start signal s F&
EVAP canister

purge volume

Throttle position sensot Throttle position ECM * control solenoid oL
valve
Throttle position switch Closed throttie position e MIT
Front heated oxygen sensor Density of oxygen in exhaust gas _ AT
(Mixture ratio feedback signal) 4
Tank fuel temperature sensor Fuel temperature in fuel tank N TE
Vehicle speed ER)

Vehicle speed sensor -
>

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass pas- 24,
sage in the EVAP canister purge volume contro! solenoid valve changes to control the flow rate. The EVAP
canister purge volume control solenoid valve repeats ON/OFF operation according to the signai sent from the
ECM. The opening of the valve varies for optimum engine control. The optimum value stored in the ECM is B
determined by considering various engine conditions. When the engine is operating, the flow rate of fuel vapor "
from the EVAP canister is regulated as the air flow changes.

COMPONENT DESCRIPTION

The EVAP canister purge volume control solenoid valve uses
ON/OFF duty to contro! the flow rate of fuel vapor from the EVAP  [5
canister. The EVAP canister purge volume control solenoid valve

is moved by ON/OFF pulses from the ECM. The longer the ON
pulse, the greater the amount of fuel vapor that will flow through the 31
valve.

s

SEF337U
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TROUBLE DIAGNOSIS FOR DTC P1444

CONSULT REFERENCE VALUE IN
Specifiication data are reference values.

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
& Engine: After warming up ldle 0%

PURG VOL C/V | @ Air condilioner swiich “OFF” 2,000 rpm {200 seconds after start-
® No-load ing engine) -

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and 82 (ECM ground).

TER-
WIRE DATA
MINAL ITEM NDITION
COLCR co © (DC Voltage)
NO.
|Engine is running. |
|lgnition switch “OFF” 0-1v
For a few seconds after turning ignition switch
4 LG/R ECCS relay (Self-shutoff) “OFE”
[Ignition switch "OFF”|
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
swilch “OFF”
BATTERY VOLTAGE
(11 - 14V)
1Y) -
200
100
o L oo
: ...... - RN
EVAP canister purge val- [Engine is running. 50 ms: o
5 RY ume control solenoid L SEF109V
valve Idle speed 12 - 13V
50 e
SEF110V
67 | B/P Y v
Power supply for ECM Jlgnition switch “ON”| BATTERY VOLTAGE
72 B/P {11 - 14V)
Engine is running.
117 B/P Current return ‘ L | BATTERY VOLTAGE
ldle speed {11 -14v)
512
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TROUBLE DIAGNOSIS FOR DTC P1444
Evaporative Emission (EVAP) Canister Purge

= 7
Volume Control Solenoid Valve (Cont’d) Gl
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check ltems A,
Code No. Malfunction is detected when .... (Possible Cause)

P1444 ® The canister purge flow is detected during the ® EVAP control system pressure sensor i
0214 specified driving conditions, even when EVAP ® EVAP canister purge volume control solencid 0
canister purge volume control solencid valve is valve (The valve is stuck open.)

completely closed. ® EVAP canister vent control valve
® EVAP canister Le
® Hoses
(Hoses are connected incorrectly or clogged.)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

B PURG VOL CNV P1444 ]

OUT OF CONDITION PROCEDURE
NOTE: FE
:E:GEE:QELI‘Q%E'TOR SEEERRIIEn i “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
THETL POS{SEN) g_rg:r\\! DURE” has been previously conducted, always turn ignition
B/FUEL SCHOL Omsac switch “OFF” and wait at least 5 seconds before conducting €L

the next test.
TESTING CONDITION: .
Always perform test at a temperature of 5°C (41°F) or more. [T

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

2) Turn ignition switch “OFF” and wait at least 5 seconds. ™
WPURG VOL ONV 14448 [ ] 3) Tum ignition switch “ON".
4)

Select “PURG VOL CN/V P1444” of “EVAPORATIVE __
SYSTEM” in “DTC WORK SUPPORT” mode with &

zzz=z=zz=z MONITOR ====z==2=== CONSULT.
THRTLPOS SEN 081V 5) Touch “START".
B/FUEL SCHDL 0.9msec 6) Start engine and let it idie until “TESTING” on CON- D
SULT changes to “COMPLETED?”. (It will take at least
10 seconds.)
If “TESTING” is not displayed after 5 minutes, retry [FA
from step 2).
SEF249v 7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. (If “NG” is displayed, refer to “DIAG- i
W PURG VOL CNWV P1444 B[ NOSTIC PROCEDUSE"-)
COMPLETED 1) Start engine and warm it up to normal operating tem- [BF
perature.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine and let it idle for at least 20 seconds. ST
4) Select “MODE 7" with GST.
OR 7
@ 1) Start engine and warm it up to normal operating tem- S
SELF-DIAG RESULTS perature.
SEF902U 2} Turn ignition switch “OFF’" and wait at least 5 seconds.
3) Start engine and let it idle for at least 20 seconds. =]

4) Turn ignition switch “OFF” and wait at least 5 seconds.
5) Turn ignition switch *ON” and perform “Diagnostic Test
Mode il (Self-diagnostic results)” with ECM. A,

EL
1B
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TROUBLE DIAGNOSIS FOR DTC P1444
Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve (Cont’d)

1 EC-PGC/V-01
BATTERY
1 FUSE
10A 1BLOCK |Refer to “EL-POWER.
(JB)
mamm : Deteclable line for DTC
i@l — : Non-detectable line for DTC
8B
|—'—|
e
SB
I wali
._]
S8 8B
EmliEn]
Lo]ECCS
RELAY
é ‘?H
T
LGR BP
I - = E% MAIN
9 @ numem 5/ wp ECMAFS
EC-CMPS
B/P
|‘._| EVAP
—_ [2] CANISTER
o=@ g PURGE
VOLUME
CONTROL
SOLENOID
I | 1]} VALVE
LI_I-
LG/R BP B8P BP RIY
imiliclElE =1
SSOFF VB VB CATN EVAP ECM
{ECCS
CONTROL
MODULE)

=[]

RS @) T2z 2 sK3s 71 o 10| (wes oHE® @
W

EN[ENT7NIBNEN] 4 oy fe1af4 s e 17 el w

| —

HEERERNE [@lslesfai] [eelesle
O 26]27]28[20fa0] |- [se[aslsols fselecfesleelol ] @
[33fa4] 38 38 T27] [54]55]56]57] s8] 73] 74] 75] 76 ) el H.S

afa| aof4il [42]4 safeoletie2]sa) (77lealre

321

101] 10201031 104] |105§106{107|108
109( 110 T 112] [H3[114{115[116
1171118]119]120} [1211221123]124

Ry

o

AEC546A

514
EC-358



TROUBLE DIAGNOSIS FOR DTC P1444

EVAF canister purge volume
control solenoid valve harness
connector

Vehicle front )

AN

E DISCONNECT

4 € C)

GO
B &
SEF192V
. GISCONRECT . mscoNNECT

I__Ecwm |0|CONNECTOR”

3

EVAP service port

VAL

SEF339V

>

B]

[Q]

SEF193V

Evaporative Emission (EVAP) Canister Purge

. @
Volume Control Solenoid Valve (Cont’d) &
DIAGNOSTIC PROCEDURE
[i] 2,
INSPECTION START b
v Ef

CHECK POWER SUPPLY. NG_; Check the following.

1. Tum ignition switch “OFF"". ® Harness for open or

2. Disconnect EVAP canister purge vol- short between EVAP L
ume control sclenoid valve harness canister purge volume
connector. contral solenoid valve

3. Turn ignition switch “ON". and ECCS relay

4. Check voltage between terminal @ ® Harness for open or
and engine ground with CONSULT or short between EVAP
tester. canister purge volume )
Voltage: Battery voltage cantrol solenoid valve ==

and ECM
CK If NG, repair harness or
connectors. e
E’ A J

CHECK OUTPUT SIGNAL CIRCUIT. NG.; Repair open circuit, short T

1. Turn ignition switch “OFF”. to ground or short to power 4

2. Disconnect ECM harness connector. in hamess or connectors.

3. Check harness continuity between _
ECM terminal (5) and terminat (1). BT
Continuity should exist.

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

CHECK COMPONENT NG > Reptace EVAP control sys- Bl

(EVAP control system pressure sensor). tem pressure sensor.

Refer to “COMPONENT INSPECTION” in

“TROUBLE DIAGNOSIS FOR DTC o

P0450", EC-281. A

LOK
NG H rw

CHECK COMPONENT »| Replace EVAP canister

{EVAP canister purge volume coniro{ sole- purge volume control sole-

noid valve). noid valve.

Refer to “"COMPONENT INSPECTION”, B

EC-361.

l oK _
NG St

CHECK COMPONENT » Heplace EVAP canister

(EVAP canister vent control valve). vent control valve.

Refer to “"COMPONENT INSPECTION", BIS

EC-280. :

l OK
ET
(Go to next page.)
HIA
EL
)
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TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge
Volume Control Solenoid Valve {Cont’d)

!

CHECK RUBBER TUBE FOR CLOG-
GING.

Check obstructed water separator and
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air
blower.

For water separator, refer to EC-366.

NG

A4

EVAP canister
VAP canister
vent control valve ggpsgel
516

OK

L 2

Clean, repair or replace
rubber tube and/or water
separator.

CHECK IF EVAP CANISTER IS SATU-
RATED WITH WATER.
1. Remove EVAP canister with EVAP can-
ister vent control valve attached.
2. Check if water will drain from the EVAP
canister.
If it will, weigh the EVAP canister with
the vent control valve attached.
H the weight is:
More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) —» OK

NG

h 4

OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

!

INSPECTION END

EC-360

Check the foliowing.

1. Visually check the EVAP
canister for damage.

2. Check hose connection
between EVAP canister
and water separator for
clogging and poor con-
nection.

3. Check water separator.
Refer to “COMPONENT
INSPECTION", EC-366.

If NG, repair hose or

replace EVAP canister or

waler separator.




TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge

= Volume Control Solenoid Valve (Cont’'d) @l
ACTIVE TEST
. " COMPONENT INSPECTION
____'fL_Jf*_(j_VabCN?ﬁJAV _00% EVAP canister purge volume control solenoid valve LA
CMPS-RPM(REF)  812mpm 1. Start engine. _
FR 02 MNTR RICH 2. Perform “PURG VCL CONT/N" in “ACTIVE TEST" EN
AfF ALPHA 100% mode with CONSULT. Check that engine speed varies
THRTL POS SEN 0.52v according to the valve opening.
If OK, inspection end. If NG, go to following step. L@
{Qu]| UP | DWN JQd] 3. Check air passage continuity.
SEF190V
Condition Air passage continuity E
PURG VOL CONT/V value between (&) and
00.0% Y
1 es FE
0.0% No

SEF660U

@ SEFB61U

If NG, replace the EVAP canister purge volume control solenoid GL
valve.

OR
@ Check air passage continuity. MT
- Air passage continuity ;
Condition between (&) and AT
12_V direct current supply between ter- Yes
minals TE
No supply No
If NG or operation takes more than 1 second, replace solenoid PO
valve,
FA
RA,
BR
ST
B8
BT
A
EL
X
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TROUBLE DIAGNOSIS FOR DTC P1446

Atmospheric pressure Terminal

side —

o

Valve

S e

Canister side

Spring
SEF378Q

Plunger

/ N ‘i_ e N

- EVAP canister vent

control valve V\
NNV serus

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenocid (the EVAP canister vent control valve} responds to
signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid valve
is energized.

A plunger will then move to seal the canister vent. The ability to seal
the vent is necessary for the on board diagnosis of other evapora-
tive emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONT/V ® ignition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER-
WIRE DATA
L T NDITION
MINA COLOR EM o 0 (DC Voltage)
NO.
EVAP canister vent con- BATTERY VOLTAGE
laniti itch “ON"
108 | R/G trol valve j gnition switch “O | (1 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
L Check ltems
Trout;\i% Code Malfunction is detected when ... (Possible Cause)
P1446 ® EVAP canister vent control valve remains closed ® EVAP canister vert control valve
0215 under specified driving conditions. ® EVAP control system pressure sensor and the circuit
® Blocked rubber tube to EVAP canister vent control
valve
® Water separator
® EVAP canister is saturated with water.
518
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TROUBLE DIAGNOSIS FOR DTC P1446

Evaporative Emission (EVAP) Canister Vent

Control Valve (Close) (Cont’d) &l
* MONTOR & NoFaL L] DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS-RPM(REF) 1500rpm PROCEDURE A
COOLAN TEMP/S 85°C CAUTION:
VHCL SPEED SEN  Okmvh : :
THRTL POS SEN 1 68Y Always drive vehicle at a safe speed. )
B/FUEL SCHDL 1.0msec NOTE: El
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting LG
N the next test.

1) Tumn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Drive vehicle at a speed of approximately 80 km/h {50

MPH) for a maximum of 15 minutes. &
NOTE:
If a malfunction exists, NG result may be dispfayed quicker.
OR cL

@h 1} Start engine.
=’ 2} Drive vehicle at a speed of approximately 80 km/h (50 0T
MPH) for 15 minutes. Hib
3} Select “MODE 7” with GST.

OR AT
@ 1) Start engine. "
2) Drive vehicle at a speed of approximately 80 km/h (50
MPH) for 15 minutes. _
3) Turn ignition switch “OFF” and wait at least 5 seconds. [
4) Turn ignition switch “ON” and perform “Diagnostic Test
Mode Il (Self-diagnostic results)” with ECM.

=1
2

(DX
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TROUBLE DIAGNOSIS FOR DTC P1446

- EVAP canister vent

contrat valve %
NN/ seerass

EVAP canister

EVAP canister
vent control valve gEfFsgsU

Water\i

View with spare tire removed.

SEF341V]

520

Evaporative Emission (EVAP) Canister Vent

Control Valve (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK RUBBER TUBE FOR CLOG- NG_ Clean, repair or repface
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-366.

OK
v

CHECK COMPONENT NG | Replace EVAP canister

(EVAP canister vent control valve and vent control valve and

Q-ring}. O-ring.

Refer to "COMPONENT INSPECTION”

on next page.

OK
[=] A 4

CHECK IF EVAP CANISTER IS SATU- NG} Check the following.

RATED WiTH WATER. 1. Visually check the EVAP

1. Remove EVAP canister with EVAP can- canister for damage.

ister vent control valve attached. 2. Check hose connection

2. Check if water will drain from the EVAP between EVAP canister

canister. and water separator for
If it will, weigh the EVAP canister with clogging and poor con-
the vent contro! valve attached. nection.

If the weight is: 3. Check water separator.
More than 1.8 kg (4.0 Ib) — NG Refer to “COMPONENT
Less than 1.8 kg (4.0 Ib) > OK INSPECTION”, EC-366.

If NG, repair nose or
OK replace EVAP canister or
water separator.
v
NG

CHECK COMPONENT AND CIRCUIT
(EVAP control system pressure sensor).
1. Check for disconnection of hose con-
nected o 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 “P0450 EVAP contral system
pressure sensor’, EC-281.

Y

lOK

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT”, EC-93.

.

INSPECTION END

EC-364

Repair or replace harness
and/or connectors or
replace EVAP control sys-
temn pressure sensor.




TROUBLE DIAGNOSIS FOR DTC P1446
Evaporative Emission (EVAP) Canister Vent

O-ring 629 Control Valve (Close) (Cont’d) G
mcreresrm ]| COMPONENT INSPECTION
VENT ConTROLY. OFF EVAP canister vent control valve L4412
momssos: MONIOR =====2=: Check air passage continuity.
FRoswnT R Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.
AF ALPHA 100%. E EM
THRTL POS SEN 0.52V
TR oFF Condition Air passage continuity
(o JfonorFeTil VENT CONTROLV between (&) and LE
SEF191V ON No
OFF Yes

=,
= DO OR
FE
® | &
-ri - Air passage continuity
ring 'S
Q Condition between (&) and CL
A ] < }/j @ 51 - 63 Nem 1?V ?ire@ci cm;eg)supply between ter- No
W (0.52 - 0.64 kg-m, minals an WIT
BATTERY 451 - 558 in-lb) No 5upp|y Yesg
SEF969S

If NG or operation takes more than 1 second, clean valve using air AT
blower or replace as necessary.
If the portion (B is rusted, replace EVAP canister vent control valve.

Make sure new O-ring is installed properly. TE

PO

comecr G: EVAP control system pressure sensor
.B 1. Remove EVAP control system pressure sensor with its har-
ness connector connected. Bz

2. Remove hose from EVAP control system pressure sensor.
3. Use pump to apply vacuum and pressure to EVAP control

[ Ecm  |o|connecTor]
62

EVAFP control system

pressure sensor system pressure sensor as shown in figure. &7
4. Check output voltage between ECM terminals €2 and engine
RS ground.
Pressure (Relative to atmospheric pressure) Voltage (V) RS
SEF198V 0 kPa (0 mmHg, 0 inHqg) 3.0-386
—8.3 kPa (-70 mmHg, —2.76 inHg) 04-086 BT
CAUTION: .

e Always calibrate the vacuum pump gauge when using it. HA
¢ Do not apply vacuum below -20 kPa (-150 mmHg, -5.91
inHg) or pressure over 20.0 kPa (150 mmHg, 5.91 inHg).

5. If NG, replace EVAP control system pressure sensor.
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TROUBLE DIAGNOSIS FOR DTC P1446

Blind piug
° B
s

* ®: Bottom hole {To atmosphers)

: Emergency tube {From EVAP canister)

@: Inlet port (To member} SEFB29T

522

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

Water separator

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 biowing air into
with &), and then (© plugged.

In case of NG in items 2 - 4, replace the paris.

e Do not disassemble water separator.

Eal Sl

o

EC-366



TROUBLE DIAGNOSIS FOR DTC P1447

Note: If both DTC P0510 and P1447 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P0510 first.

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

(See EC-297.)

12,

LS

[

=

EVAP conirol system
Vacuum cut valve bypass valv

.

pressure sa;n? L‘——/

EVAP service pori

O

Fuel tank Vi$ EVAP
cut valve |canister

EVAP canister
vent control
valve

5

EVAP canister
purge volume
control solencid valve

SEFS18U

[Grd

&3

E=

Fe

SYSTEM DESCRIPTION

In this evaporative emission {(EVAP) control system, purge flow occurs during non-closed throttle conditions.
Purge volume is related to air intake volume. Under normal purge conditions (non-closed throttle), the EVAP NT

canister purge volume control solenoid valve is open. Purge flow exposas the EVAP control system pressure

sensor to intake manifold vacuum.

GL

1

A
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. TE
Diagnostic
oo Check ltems
Troutg% Code Malfunction is detected when ... (Possible Cause) ED
P1447 ® EVAP control system does not operate properly. ® EVAP canister purge voiume contrel solencid vaive
0t11 ® EVAP control system has a leak between intake stuck closed =4
manifold and EVAP control systemn pressure sensar. | ® EVAP control system pressure sensor and the circuit i
® [oose, disconnacted or improper connection of rubber
tube
® Blocked rubber tube =y
#® Biocked or bent rubber tube to MAP/BARQ switch L
solenoid valve
® Cracked EVAP canister
® EVAP canister purge volume control solenoid valve mE
circuit Bl
® Closed throttle position switch
® Blocked purge port
® EVAP canister vent control valve &y
Al
B
I
523
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TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

W Purc rLow P47 B[] DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
=====z==== MONITOR =====z=z=z= CAUTION:
SRR e Always drive vehicle at a safe speed.
B/FUEL SCHDL 1.2msec NOTE:

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

TESTING CONDITION:
Always perform test at a temperature of 5°C (41°F) or more.

SEF250V

W PURG FLOW P1447 Il [ ] = 1) Start engine and warm it up to normal operating tem-
) peratunsfJ P P |
cmmmmzm== MONITOR ========-= 2) Turn ignition switch “OFF” and wait at least 5 seconds.
CMPS-RPM(REF) 2375rpm 3) Start engine and let it idle for at least 1 minute.
THRTL POS SEN 0.72v 4} Select “PURG FLOW P1447” of "EVAPORATIVE SYS-
B/FUEL SCHDL 2.1mssc TEM” in “DTC CONFIRMATION” mode with CONSULT.

5) Touch “START”.

6) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED?”. (It will take at least 30 seconds.)
Selector lever: Suitable position

B PURG FLOW P1447l [ ] Vehicle speed: 32 - 100 km/h (20 - 62 MPH)
COMPLETED CMPS-RPM (REF): 500 - 3,100 rpm
B/FUEL SCHDL: 16 - 3.5 ms
Engine coolant temperature: 70 - 100°C (158 -

212°F)

If “TESTING” is not changed for a long time, retry from

step 2).

7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-

SELF-DIAG RESULTS NOSTIC PROCEDURE”, EC-370.
SEFO05U

SEF251V
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SEF252vV

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall monitoring function of the
EVAP control system purge flow. During this check, a 1st trip DTC
might not be confirmed.

® 2

Lift up drive wheels.
Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF”, wait at least 5 seconds.
Start engine and wait at least 60 seconds.
Set volimeter probes to ECM terminals 62 (EVAP con-
trol system pressure sensor signal) and (groundy).
Check EVAP control system pressure sensor value at
idle speed.
Establish and maintain the following conditions for at
least 1 minute.
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Engine speed: Approx. 3,000 rpm
Gear position:
M/T models
Any position other than “Neuiral” or
HReverse!!
AIT models

Any position other than “P”, “N”’ or “R”
Verify that EVAP control system pressure sensor value
stays 0.1V less than the value at idle speed for at least
1 second.

EC-369
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TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)
BArcTivETEsTEH [
DIAGNOSTIC PROCEDURE
PURG VOL CONT/V  0.0%
=zz=zzz=== MONITOR ===zzo-coc INSPECTION START
CMPS«RPM({REF) 812rpm
FR 02 MNTR RICH l
AJF ALPHA 100% NG :
THRTL POS SEN 0.52v CHECK EVAP CANISTER. »> Replace EVAP canister.
’ Check EVAP canister for cracks.
[Qu][_UP_|[ DWN JlQd] OK
SEF190V v B
& CHECK PURGE FLOW. NG | cHECK EVAP PURGE
EVAP service port E 1. Disconnect EVAP hose to EVAP LINE.
canister purge volume control Check EVAP purge line for
® solencid valve at EVAP service improper connection, dis-
port and install vacuum gauge. connection and blocked
(8) C) 2. Siart engine and let it idle. purge port.
EVAP ganisier 3. .Peir:form "PURG \::,OL CONT/N” 1. ;rurn i"gnition switch
purge valume in “ACTIVE TEST” mode. QFF .
control solencid 4. Touch “Qd" and Ou on CON- 2. Disconnect purge hoses
valve SULT screen to adjust “PURG connected to EVAP can-
. VOL CONT/V™ opening. ister purge volume con-
Intake manifold 100.0%: Vacuum should exist. trol solenoid valve ((B))
SEF367U 0.0%: Vacuum should not and EVAP service port
exist. (@).
lE OR 3. Blow air inte each hose
@ 1. Start engine and warm it up to and check that air flows
@ normal operating temperature. freely.
) 2. Stop engine. 4. Check EVAP purge port
B {/_§ 3. Disconnect vacuum hose to .

Y EVAP canister purge volume If NG, repair or clean
control solencid valve at EVAP hoses and/or purge port.
service port and install vacuum
gauge. OK

4. Start engine and let it idle for at
Intake manifold least 60 seconds. v
SEF368U 5. Check vacuum hose for vacuum
when revving engine up to 2,000 GHECK COMPONENT
- - - rpm. {EVAP canister purge vol-
View with spare tire removed. While operating solenoid ume control solenaid
valve, vacuum should exist. valve).
Rear shock 6. Release the accelerator pedal Refer 1o "COMPONENT
absorber (RH) and let engine idle. INSPECTION", EC-372.
Vacuum should not exist.
/ OK
y
NG

SEF341V

526

water.

CHECK COMPONENT AND CIRCUIT

(EVAFP contro! system pressure sensor).

1. Check disconnection of hose connected
to the sensar.

2. Check sensor harness connector for

Water should not exist.
If QK, go to step 3.
3. Check EVAP control system pressure
Sensor.
Refer to “TROUBLE DIAGNOSIS FOR
DTG P0450", EC-281.

Replace EVAP control sys-

+OK

®

(Go to next page.)

EC-370

tem pressure sensor and
repair or replace hamess
and connector.




TROUBLE DIAGNOSIS FOR DTC P1447

IE/

\\

’-’t‘

€ "“) /

- EVAP camst vent
control valve

SEF1 435

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

®

s |

CHECK COMPONENT NG | Replace EVAP canister
{EVAP canister vent control valve and "] vent control valve and
O-ring). O-ring.
Refer to “COMPONENT INSPECTION”,
EC-377.
OK
Y
CHECK COMPONENT NG Replace throtile position
(Closed throttle position switch). "] sensor with throtile position
Refer to “COMPONENT INSPECTION”, switch.
EC-301.
0K
¥
NG

CHECK EVAP PURGE LINE.
Inspect EVAP purge line (pipe and rubber
tube}. Check for evidence of leaks.

4

OK

h 4

Clean EVAP purge line (pipe and rubber
tube) using air blower.

h 4

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

A4

INSPECTION END

EC-371

Replace it.
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TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

8 ACTIVE TEST Bl
= COMPONENT INSPECTION
____ﬁ!f‘f_"?ﬂ%ﬁ%"gév__f’fﬁ___ EVAP canister purge volume control solenoid valve
CMPSsRPM(REF)  812rpm 1. Start engine. .
FR 02 MNTR RICH 2. Perform “PURG VOL CONT/NV” in “ACTIVE TEST”
ASF ALPHA 100% mode with CONSULT. Check that engine speed varies
THRTL POS SEN .52V according to the valve opening.
If OK, inspection end. If NG, go to following step.
[Qu|| UP | DWN |Qd]| 3. Check air passage continuity.
SEF190V
Condition Air passage continuity
PURG VOL CONT/V value between (&) and
100.0% Yes
0.0% No

If NG, replace the EVAP canister purge vclume control solenocid

valve,
OR
.'IEJ. Check air passage continuity.
S
® SEFE60U
- Air passage continuity
Condit
ondition between @ and
12V direct current supply between ter- Yes
minals
No supply No

if NG or operation takes more than 1 second, replace solenoid
valve.

SEFB61U

®
Vm cauNecr @. EVAP control system pressure sensor
B 1. Remove EVAP control system pressure sensor with its har-
T eom ECDNNECTOR” 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.

EVAP conirol system

4. Check output voltage between ECM terminal &2 and engine
RS ground.
l Pressure (Relative to atmospheric pressure) Voltage (V)
sfFigay] 0 kPa (0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg) 0.4-086
CAUTION:

e Always calibrate the vacuum pump gauge when using it.
& Do not apply vacuum below -20 kPa (—150 mmHg, -5.91
inHg) or pressure over 20.0 kPa {150 mmHg, 5.91 inHg).

5. If NG, replace EVAP control system pressure sensor.

528
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TROUBLE DIAGNOSIS FOR DTC P1448

Atmospheric pressura €O —Terminal Evaporative Emission (EVAP) Canister Vent !
7 Control Valve (Open)
' COMPONENT DESCRIPTION L
NOTE:
If DTC P0440 or P1440 is displayed with P1448, perform i
TROUBLE DIAGNOSIS FOR DTC P1448 first. =
The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent. e
This solenoid (the EVAP canister vent control valve) responds to  —
signals from the ECM.
When the ECM sends an CN signal, the ccil 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 evapora- FE
tive emission control system components.
This solenoid valve is used only for diagnosis, and usually remains
opened. L
When the vent is closed, under normal purge conditions, the ~
evaporative emission control system is depressurized and allows
CEVAP banister vent EVAP Control System (Small Leak)” diagnosis. MT
control valve %\
NN sertass
CONSULT REFERENCE VALUE IN DATA MONITOR MODE i
Specification data are reference values.
MONITOR ITEM GONDITION SPECIFICATION TF
VENT CONT/V ® Ignition switch: ON OFF
B
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground). _
=4,
TER-
WIRE DATA
MINAL | 0 e ITEM CCNDITION (DC Voltage)
NO. BA
A
EVAP canister vent con- o e BATTERY VOLTAGE
108 | R/G trol valve ﬂgmtlon switch “ON (1 - 14v)
ON BOARD DIAGNOSIS LOGIC
) S
Diagnosiic ®
Trout?\lli Code Malfunction is detected when .... (Pgshsl?gféltce&z o)
P1448 ® EVAP canister vent control valve remains opened ® EVAP canister vent control valve RS
0309 under specified driving conditions. ® EVAP control system pressure sensor
® Blocked rubber tube to EVAP canister vent control
valve BT
® Water separator =
® EVAP canister is saturated with water
® Yacuum cut valve
HA,
EL
mrd
529
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TROUBLE DIAGNOSIS FOR DTC P1448

B EvaP SMLLEAK PO440 W [ ]

1)PERFORM TEST AT A
LOCATION OF 5-30C
(41-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
ATOUCH START.

FEXIT || START

SEF296U

B FVAP SML LEAK PO440 Ml [ ]

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOG
HIGH. RETEST AFTER FUEL
HAS COOLED.

|  EXIT || PRINT

SEF669L

B EVAP SML LEAK Po440 B[]

WAIT. ..

KEEP ENGINE RUNNING

AT IDLE SPEED.

SEF551V

B EvAP SML LEAK Po440 Bl []

¥kkkkk QK k®k*xx

| END || PRINT

SEF297U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

e [f DTC P0440 or P1440 is displayed with P1448, perform
TROUBLE DIAGNOSIS FOR DTC P1448 first.

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

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on flat level surface.

s Always perform test at a temperature of 5 to 30°C (41 to

86°F).

¢ [t is better that the fuel level is low.

® 2

3)

4)

5)

Turn ignition switch “ON”.

Turn ignition switch “OFF" and wait at least 5 seconds.
Tum ignition switch “ON"” and select “DATA MONITOR”
mode with CONSULT.

Make sure that the following conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)

INT/A TEMP SE: 5 - 60°C (41 - 140°F)

Select “EVAP SML LEAK P0440” of “EVAPORATIVE
SYSTEM” in “DTC WQORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

NOTE:

6)

If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at 25°C (77°F) or cooler. After “TANK F/TMP
SE” becomes less than 30°C (86°F), retest.

(Use a fan to reduce the stabilization time,)

The engine idle portion of this test (See illustration
at left.) will take approximately 5 minutes.

Make sure that “OK” is displayed.

If “NG” is displayed, go to the following step.

NOTE:
Make sure that EVAP hoses are connected to EVAP
canisier purge volume control solenoid valve properly.

7)

8)
9)

Stop engine and wait at teast 5 seconds, then turn
“ON”.

Disconnect hose from water separator.

Select “VENT CONTROL/V” of “ACTIVE TEST” mode
with CONSULT.

10) Touch “ON” and “OFF” alternately.

EC-374



TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent

— ) Control Valve (Open) (Cont’d) @l
WacrveTesTH [ 11) Make sure of the following.
VENT CoNTROLY QFF Condition Air passage continuity A
=======: MONITOR =======: VENT CONTROLAY between @ and
CMPS+RPM(REF) Orpm
FR 02 MNTR RICH ON No =
AF ALPHA 100% =l
THRTL POS SEN .52V OFF YES
[ onN_JloNorF I If the result is NG, go to “DIAGNOSTIC PROCEDURE?, -
EC-376. >

if the result is OK, go to “DIAGNOSTIC PROCEDURE”

e for “TROUBLE DIAGNOSIS FOR DTC P0440",
o EC-263.
@o = DO OR
OVERALL FUNCTION CHECK _
(=) Use this procedure to check the overall function of the EVAP can-
%\ ister vent control valve circuit. During this check, a DTC might not
O rlng@ be confirmed. AL
1) Disconnect hose from water separator. v
2) Disconnect EVAP canister vent control valve hamess
S "
B - 0. g-m, . . [
i~ 451 - 55.6 inIb) 3) Verify the following.

SEFS695 Condition Air passage continuity _
12V direct current supply between No Al
terminals @ and @

No supply Yes TE
If the result is NG, go to “DIAGNOSTIC PROCEDURE",
EC-376.

If the result is OK, go to “TROUBLE DIAGNOSIS FOR FPD
DTC P0440”, EC-260.

=4

2ol
b

X
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TROUBLE DIAGNOSIS FOR DTC P1448

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK RUBBER TUBE FOR DISCON-
NECTION.

Check disconnection of rubber tube to
EVAP canister vent control valve and

\\ control vaive AN clean the rubber hose and/or vent control
NN NN mFmss valve then install properly.

OK
B EVAP canister k4 NG
Vacuum cut valve CHECK COMPONENT »| Replace EVAP canister
{EVAP canister vent control valve and vent control valve and
O-ring). O-ring.
Refer to “COMPONENT INSPECTION”

on next page.

= CK
— (3 v
< | % Vacuum cut vaive \‘\?_“f/ CHECK COMPONENT NG | Replace vacuum cut valve.
bypass valve — N = || (Vacuum cut valve). "
~— Refer to “COMPONENT INSPECTION",
SEF186S| | EC-387.
OK
'
CHECK IF EVAP CANISTER 1S SATU- | "0, | Check the following.
EVAP canister RATED WITH WATER. 1. Visually check the EVAP
/ 1. Remove EVAP canister with EVAP can- canister for damage.
ister vent control valve attached. 2. Check hose connection
2. Check if water will drain from the EVAP between EVAP canister
canister. and water separator for
If it will, weigh the EVAP canister with clogging and poor con-
the vent control valve attached. nection.
If the weight is: 3. Check water separator.
wat § EVAP canister More than 1.8 kg (4.0 Ib) —)36 F{eéer tg “%OMPO(I;IENT
ater Less than 1.8 kg (4.0 Ib) — OK INSPECTION", EC-366.
¢ vent control valve sEFs9sU It NG, repair hose or
OK replace EVAP canister or
[ view with spare tire removed. water separator.
\ ~ E
Rear shock b4 &
/ // : . 7 absErber {RH) CHECK COMPONENT N »| Replace EVAP control sys-
EVAP canister {EVAP control system pressure sensor). tem pressure sensor and
EVAP cantrol sys 1. Check for disconnection of hose con- repair or replace hamess
pressure sensor / nected to the sensor, _ and connector.
’ 2. Check harness connector for water in

the sensor connectors,

Water should not exist.

If CK, go to step 3.
3. Check EVAP control system pressure
SEF341v Sensor.
Refer to “COMPONENT INSPECTION” on
next page.

LSS

Vehicle frant
~ ~

@

+ OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

v

INSPECTION END

532
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TROUBLE DIAGNOSIS FOR DTC P1448

CONNECT

O/~ring Q

O

W ACcTvETEST B

VENT CONTROLY QFF
—======: MONITOR ====m==:
CMPS+RPM{REF) Orpm

FR 02 MNTR RICH
AfF ALPHA 100%

THRTL PQS SEN g.52v
[ on Yoo IKel

SEF131V]

>/ Iﬂ 51- 63 N-m
W (0.52 - 0.64 kg-m,
BATTERY 45.1 - 55.6 in-lb)
SEF969S

. CONMECT ' '

ECM

o] CONNEGTOR”
62

EVAP controt system"\
pressure sensor

V]

=

SEF198V

Gl
=7

* @: Bottom hole (To atmosphere)
: Emergency tube (From EVAFP canister)
©: Inlet port (To member)

SEF829T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)
COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

Conditicn
VENT CONTROLYV

Air passage continuity

between @ and

ON No

OFF Yes

OR

®

Air passage continuity

between @ and

No

Condition

12V direct current supply between ter-
minals @ and @

No supply

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 control valve.

Make sure new O-ring is installed properly.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor with its har-
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.

Yes

Voltage (V)
30-38
04-06

Pressure {Relative to atmospheric pressure)

0 kPa {0 mmHg, 0 inHg)
-9.3 kPa (-70 mmHg, -2.76 inHg)

CAUTION:

A

G2

[}
=
=

Frax
LG

L

)

I

iy

15!

|5

Ry

o 7,

5.

Always calibrate the vacuum pump gauge when using it.
Do not apply vacuum below -20 kPa (-150 mmHg, -5.91
inHg) or pressure over 20.0 kPa (150 mmHg, 5.91 inHg).

If NG, replace EVAP control system pressure sensor.

Water separator

¢ Ut pwpo

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 (C©) plugged.

in case of NG in items 2 - 4, replace the parts.

Do not disassemble water separator.

EC-377
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EVAP canister

Vacuum cut valve
(Y “ / . ‘

' / . —

= Yacuum c‘ut valve ™.

< \[‘[ E

typass valve e N —
/”’-_—_-J

SEF1865

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 vaive bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground) signal, the valve is
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

’ EVAP service port
EVAP control system pressurg sensor m

Vacuum cut valve bypass valvel:

vent

valve

EVAP canister
conirol \’($
SEF918U

Vacuum EVAP EVAP canister
cut valve |canister purge volume
control solenoid valve

CONSULT REFERENCE VALUE IN
Specification data are reference values.

DATA MONITOR MODE

MONITCR ITEM

CONDITION SPECIFICATION

VC/V BYPASS/Y | @ Ignition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER-
WIRE DATA
MINAL ITEM
COLOR CONDITION (DC Voltage)
NO.
120 P/B Vacuum cut valve bypass |Ignition Swich O BATTERY VOLTAGE
valve (11 - 14V}
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P1490 ® An improper voltage signal is sent to ECM ® Harness or connectors
0801 through vacuum cut valve bypass valve. (The vacuum cut valve bypass valve circuit is
open or shorted.)
® Vacuum cut valve bypass valve

534
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TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d) @l
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE m
NOTE:

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

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

1) Turn ignition switch “ON”.
¥z MONITOR ¥ NOFALL [ 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 5 seconds.
CMPS+RPM(REF) 800rpm OR FE

@ 1) Start engine and wait at least 5 seconds.
: 2) Select “MODE 7” with GST.
OR GL
1) Start engine and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and

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

SEF712T results)” with ECM.

Fio

A
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TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’d)

- EC-BYPS/V-01

IGNITION SWITCH
CN or START

l FUSE
g 10A |BLOCK |Refer to “EL-POWER".

J/B)

3] (¢

13 m— : Detectable line for DTC
SRI weem - NoOn-detectable line for DTC

VACUUM CUT VALVE
BYPASS VALVE

ECM (ECCS
cvBy CONTROL
MODULE)

Refer to last page (Foldout page).

wes) . E42)
flajs] <> [4]5[6 (RPAPRIEjeRsRl(Eag)  [T12]34]sKdeT7 08l a]0](cr)
i E1 E EE K BB £ A S fY ERIFRIsRIoRR] R2R]  w sz a4 s s a7 18] w
Y
G

101]102(1031104] [105]106/107]|108
1091110111112 [1i3]114]115]116
17p118)118120F 121[122[123[124

24125
31|32
42|43

Sy H.S.

AEC544A
536
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TROUBLE DIAGNOSIS FOR DTC P1490

EVAP canister

Vacuum cut valve

SEF1865

[

B ACTIVETEST B
VC/V BYPASS/V
zzzzz=z=== MONITOR =zzzz5=0==
CMPS*RPM{REE)
FR 02 MNTR

A/F ALPHA
THRTL POS SEN

[ ON | [IITEE[ OFF |

SEF364U

P &

Grpm

AICH
100%
0.52v

(B

SEF192v

. DISCONNECT ' DISCD’NNECT

|O[00NNECTon||
120

=Y T

[Q]

SEF253V

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

 Without CONSULT

A

E

Go to CHECK POWER SUPPLY B

on next page.

OK
h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-83.

h 4

A 4
CHECK vACUUM CUT VALVE BYpass | 9K, | Go 1o “CHECK comPO-
VALVE CIRCUIT. NENT” after procedure C]
1. Turn ignition switch “ON”.
2. Perform “VG/V BYPASS/V” in “ACTIVE
TEST” mode.
3. Make sure that clicking sound is heard
from the vacuum cut bypass valve.
NG
E v
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect vacuum cut valve bypass €D, @ed
valve harness cannecter. ® Harness connectors
3. Turn ignition switch “ON". .
4. Check voltage between terminal @ ® 10A fuse
and ground with CONSULT or tester. ® Harness for open or
Voltage: Battery voltage short between vacuum
cut valve bypass valve
OK and 10A fuse
if NG, repair hamess or
connector.
4
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF". | ® Harness connectors
2. Disconnsct ECM harness connector. .
3. Check harness continuity between ECM ® Harness connectors
terminal and terminal (D) @59,
Continuity should exist. ® Harness for open or
If QK, check harness for short to short between vacuum
ground and short to power. cut valve bypass valve
and ECM
oK i NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
v
CHECK COMPONENT NG_ Replace vacuum cut valve
(Vacuum cut valve bypass valve). "| bypass valve.
Refer to “COMPONENT INSPECTICN”

INSPECTION END

EC-381
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EONHECT

macrveTESTH [

VGV BYRASSAY OFF

—===== MONITOR ======
CGMPERPMREF) Orpm
FR 02 MNTR RICH
AJF ALPHA 100%
THRTL POS SEN 052V

ON

SEF254V

SEF351Q

538

Vacuum Cut Valve Bypass Valve (Circuit)

(Cont’d)
COMPONENT INSPECTION

Vacuum cut valve bypass valve
Check air passage continuity,

Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.

Condition Air passage continuity

VC/ BYPASSIV betwsen (&) and
ON Yaes
OFF No

OR

B

Air passage continuity

Condition hetween @ and
12V direct current supply between terminals Yes
No

No supply

if NG or operation takes more than 1 second, replace vacuum cut

vaive bypass valve.

EC-382
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Vacuum Cut Valve 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 [E
being applied to the fuel tank.

ZVacuum cut valve N | The vacuum cut valve bypass valve is a solenoid type valve and

bypass valve —~1§t—_‘\-\—4 generally remains closed. It opens only for on board diagnosis. LG

~— The vacuum cut valve bypass valve responds to signals from the

SEF1865)  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.

EVAP canister
Vacuum cut valve

EVAPORATIVE EMISSION SYSTEM DIAGRAM =E

EVAPR service port
EVAP control system pressure sensor Z m

o
Vacuum cut valve bypass valw w|L
i ® ] P
» ®\ | | QO BT
Vacuum-—= | EVAP EVAP canister \

cut valve |canister purge volume i
EVAP canister control solenoid valve — o
vent control \$
valve SEF918U .
| : T
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. 2D
MONITOR ITEM CONDITION SPECIFICATION
VC/V BYPASS/V | @ Ignition switch: ON OFF FA
ECM TERMINALS AND REFERENCE VALUE -
Specification data are reference values and are measured between each terminal and @ (ECM ground). o
TER- ’
WIRE DATA oo
BIR
MINAL COLOR ITEM CONDITICN (DC Voltage)
NO.
V VOLTAGE &g
120 P/B acuum cut valve bypass “gnition Switah "ON”‘ BATTERY VOLTAG ar
valve {11 - 14V)
ON BOARD DIAGNOSIS LOGIC RIS
Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when ... (Possible Cause) "
Bl
P1491 ® Vacuum cut valve bypass valve does not operate | ® Vacuum cut vaive bypass valve
0311 properly. ® Vacuum cut valve
® Bypass hoses for clogging
® EVAP control system pressure sensor A
® EVAP canister vent control valve
® Hose between fuel tank and vacuum cut valve
clogged EL
® Hose between vacuum cut valve and EVAP canis-
ter clogged
® EVAP canister

D)
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B vccutvBPVP14s1ll [
QUT OF CONDITION

==z=m==mes MONITOR zomsesooooo
CMPS-RPM(REF) 1062rpm
THRTL POS SEN 0.59V
B/FUEL SCHDL 1.2msec

SEF255V

B vc cut/v BPA P1491 I []
TESTING

========== MONITOR ====zzzz===
CMPS.RPM(REF) 1475rpm
THRTL POS SEN 0.70V
B/FUEL SCHBL 2.6msec

SEF256Y

B vc cutv BRNY P49l [
GCOMPLETED

[ SELF-DIAG RESULTS

SEF912U

540

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

TESTING CONDITION:

e Always perform test at a femperature of 5 to 30°C (41 to
86°F).

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

1} Turn ignition switch “ON".

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

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

Start engine and let it idle for at least 1 minute.

5) Select “vC CUT/V BP/V P1491” of “EVAPORATIVE

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 until “TESTING” changes to

“COMPLETED". (It will take at least 30 seconds.)

CMPS-RPM (REF): 1,000 - 2,700 rpm (A/T)

1,000 - 3,200 rpm (M/T)

Selector lever: Suitable position

Vehicle speed: 36 - 100 km/h (22 - 62 MPH)

B/FUEL SCHDL: 1.2 -3.4 ms

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

from step 3).

8) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-386.

EC-384



TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum Cut Valve Bypass Valve (Cont’d)

OR Gl
OVERALL FUNCTION CHECK

@ 1) Remove vacuum cut valve and vacuum cut valve 3A
bypass valve as an assembly. e
2) Apply vacuum to port &) and check that there is no
suction from port ®.
3) Apply vacuum to port (B> and check that there is suction
from port @).
4) Bilow air in port (B) and check that there is a resistance
to flow out of port (&).
5) Supply battery voltage to the terminal.

6) Blow air in port &) and check that air flows freely out of E

EM

LC

port ®B).
7) Biow air in port ® and check that air flows freely out of

Fuel tank side EVAP canister port @ FE

SEF530Q

g
=]

A

EL

BX

541
EC-385
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]

W AcTvVETEST

VC/V BYPASS/V

__________ MONITOR ====zz====
CMPSsRPM{REF)
FR 02 MNTR
AF ALPHA
THRTL POS SEN

SEF364U

Orpm

RICH
100%
0.52v

Fuel

BATTERY

tank side EVAP canisier

side
»

@)

SEF5300

S

~

Vehigle front

P
EVAP control system
pressure sensor

/ 7

SEF341V

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

542

h 4
CHECK COMPONENT. OK | Check the foliowing.
1. Remove vacuum cut valve and vacuum ® EVAP purge line
cut valve bypass valve as an assembly. between EVAF canister
2. Apply vacuum to port @ and check and fuel tank for clog-
that there is no suction from port . ging or disconnection
3. Apply vacuum to port {B) and check ® EVAFP canister, refer to
that there is suction from port (A). EC-20.
4. Blow air in port (B} and check that ® EVAP purge port of fuel
there is a resistance to flow out of port tank for clogging
. If NG, repair or repiace.
5. Turn ignition switch “ON” and
select “VC/V BYPASS/V" in oK
“ACTIVE TEST” mode with
CONSULT, and touch “ON”.
OR
.'@ 5. Supply battery voltage to the Go to [B] “CHECK com-
Y terminal. , PONENT (EVAP control
6. Blow air in port @ and check that air system pressure sensor)”
flows freely out of port (B). helow.
7. Blow air in port and check that air
flows freely out of port @
L NG
- NG .
Check bypass hoses for clogging. » Bepair or replace hoses.
OK
B Y
CHECK COMPONENT NG,; Replace maifunctioning
{Vacuum cut valve, vacuum cut valve parts.
bypass valve).
Refer to “COMPONENT INSPECTION”
on next page.
OK
E Y
CHECK COMPONENT NG.__ Repair or replace hamess,
(EVAP control system pressure sensor). connectors and/or replace
1. Check for disconnection of hose con- EVAP control system pres-
nected to the sensor. sure Sensor.
2. Check sensor harness connactor for
water.
Water should not exist.
If OK, go to the following step.
3. Check EVAP control system pressure
SENSor.
Refer to "COMPONENT INSPECTION”,
EC-365.
l oK
NG

CHECK COMPONENT
(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”,

EC-377.
l oK

INSPECTICN END

EC-386

Repair or replace EVAP

| canister vent control valve.




TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)

COMPONENT INSPECTION Gl
Vacuum cut valve bypass valve

mromerer® O Check air passage continuity. A
VOV BYPASSN OFF —
MONITOR = Perform “VC/ BYPASS/V” in “ACTIVE TEST” mode.
CMPS+RPM{REF} Orpm
FR 02 MNTR RFCH E"ﬂ’ﬂ
AF ALPHA 100% Sl
THRTLFOSSEN 082w Condition Air passage continuity
[on | VC/V BYPASS/V between (&) and
ON Yes LG
OFF No
SEF254V
OR

®

FE
" Air passage continuity
Condition between @ and
12V direct current supply between terminals Yes GL
No supply No
If NG or operation takes more than 1 second, replace vacuum cut b
seFasiq|  valve bypass valve.
e
Vacuum cut valve AT
EVAP canister
side Check vacuum cut valve as follows:
1. Plug port © and (@) with fingers. s
@ 2. Apply vacuum to port @& and check that there is no suction
from port (8).
3. Apply vacuum to port (B) and check that there is suction from BD
port (a).
4. Blow air in port ® and check that there is a resistance to flow
out of port (). B
5. Open port (© and ®). "
sera7eq] 6. Blow air in port &) check that air flows freely out of port ©.
7. Blow air in port check that air flows freely out of port (D). BA

1B
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exists.

Neutral position switch
SEF508P

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

Park/Neutral Position Switch

COMPONENT DESCRIPTION

When the gear position is “P” (A/T models only) or “N”, park/
neutral position switch is “ON",

ECM detects the park/neutral position when continuity with ground

MONITOR ITEM CONDITION

SPECIFICATION

Shift lever: “P” or “N”

ON

P/N POSI SW ® Ignition switch: ON

Excepl above

OFF

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Votiage)
NO.
|Ignition switch “ON”|
Neutral position switch Approximately OV
(M/T models) Gear position is “N” or “P”.
22 L/B . .
Inhibitor switch (A/T mod- |Ignition switch “ON”{
els) Approximately 5V
Except the above gear position

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items
Trouble Code Malfunetion is detected when ... ]
No (Possible Cause)
P1706 ® The signal of the park/neutral position switch is not ® Harness or connectors
1003 changed in the process of engine starting and driving. {The neutral position switch ar inhibitor switch circuit
is open or shorted.)
® Inhibitor switch {A/T models)
® Neutral position switch (M/T models)
544
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M PARK/NEUT POSI SWCKT
SHIFT

out ofF N/P -ranGE

THEN

TOUCH START

next || START
SEF962N
% MONITOR  + NoFaL L[]
CMPSsRPM{REF) 812rpm
COOLAN TEMP/S 85°C
VHCL SPEED 5E okm/h
P/N POSI SW ON
B/FUEL SCHDL 0.9msec
| RECORD
SEF217V

W PARK/NEUT POSI sw CKT
SHIFT

ouT oF N/P -ranGe
THEN

TOUCH START

o ]

START

77,

=F962N

CONMECT

ECM _ 0] CONNECTGR)| E
1 €

Gy

)
]

(V]

SEF964N

Park/Neutral Position Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
CAUTION:

Always drive vehicle at a safe speed.

NOTE:

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

the next test.
1) Turn ignition switch “ON".

O

Perform “PARK/NEUT POS! SW CKT” in “FUNCTION
TEST” mode with CONSULT.
2) Select “P/N POSI SW in “DATA MONITOR” mode with
CONSULT. Then check the “P/N POSI SW” signal

under the following conditions.

Puosition (Selector lever)

Known good signal

“N” and “P" (A/T only) position

ON

Except the above posflion

OFF

If NG, go to “DIAGNOSTIC PROCEDURE", EC-391.

If OK, go to following step.
3) Seiect “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 60 con-

secutive seconds.

CMPS-RPM (REF): 1,600 - 2,700 rpm (A/T)

1,800 - 3,200 rpm (M/T)

COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL. SCHDIL.: 1 - 4.8 ms

VHCL SPEED SE: 70 - 100 km/h (43 - 62 MPH)
Selector lever: Suitable position

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the park/neutral
position switch circuit. During this check, a 1st trip DTC might not

be confirmed.

1) Turn ignition switch “ON".
2) Check voitage between ECM terminal @ and body

ground under the following conditions.

Condition (Gear position)

Vohage {V} (Known good data)

“P" (AT only) and “N” position

Approx. O

Except the above position

Approx. 5

EC-389
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TROUBLE DIAGNOSIS FOR DTC P1706
Park/Neutral Position Switch (Cont’d)

. A EC-PNP/SW-01
{TW> : With theft waming system
: Without thaft warning system mw : Detectable line for DTG
A With AT —: Norn-detaciable fine for DTC
WD« With /T _
IGNITION SWITCH
ON or START
ECM (ECCS ! FUSE
CONTROL 10A |BLOGK |Refer to "EL-POWER".
MODULE) (J/B)
NEUT !
LB
I* INHIBITGR
LB SWITCH
fiel]
L
(2=
LB
- & I
FUBUE‘%O
LB
1
POSITION
SWITCH |".‘|[——l
OTHERS E218 ) T INHIEITOR
® RELAY
~® N To EL-START 4
%
=] Col) ey L]
B BR B G: W
r@ ﬁBfﬁé E:
.® - -~ To
B 9 G =GP & srant
B
5
N
B B B
| -
| Lo
= A
Refer to last page (Foldout page).
ANE THRED
1j2f3] < j4]516](wes 15 ;;2 .@ 1 AlRRRIerfER| (B2
AAREREEDERED 5Ts] &R w ) R B T N T

15[1

[
2 [NGED
GEE oy 2) B

101|102{103]104] [105]106[107]108
10011G[ 111112 (113|114 [115]1 16
T7|118[119]1207 [121]122{123]124

(F29
&) H.s.

AECE33A
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Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Neutral position switch
SEF508P
!E . DlscoNNEcT @
‘!‘ SEF218V
F . DISCONNECT . DSCONNECT
ECM IO[CONNECTOHI
& L |
SEF219V

Neutral position switch (M/T mod-
els)

INSPECTION START

 J
CHECK GROUND CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF”. "1 ® Harness connectors
2, Disconnect neutral position switch har- €.
ness connector. ® Harness for open or
3. Check harness continuity between ter- short between neutral
minal @ and body ground. position switch and body
Continuity should exist. ground
it OK, check harness for short to If NG, repair open circuit ar
power. short to ground or short to
power in harness or con-
OK nectors.
B8] v
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Discennect ECM harness connector. " ® Harness connectors
2. Check harness continuity between ECM ,
terminal @2 and terminal (1). ® Harness connectors
Continuity should exist. @63,
it OK, check harness for short to ® Harness connectors
ground and short to power. ,
® Harness for open or
OK short between ECM and
neutral position switch
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
Y
CHECK COMPONENT NG | Replace neutral position
{Neutral position switch). switch.

Refer to MT section

oK
h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

h 4

INSPECTION END

EC-391

A

T

AT
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Park/Neutral Position Switch (Cont’d)

A€

M=E
[2]s]

)
|2 S 1

SEF220v

B]

DASCONNECT
A€

[ ecm o CONNECTOH”
22

& GISCQNHECT
A&
7
HBE

Q]

SEF222Y

SEC202B

548

Inhibitor switch (A/T models)

INSPECTION START

v
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. | ® 10A fuse
2. Disconnect inhibitor switch hamness ® Hamess for open or
connector. short between inhibitor
3. Turn ignitign switch “ON”. switch and 10A fuse
4. Check voltage between terminal @ ® Harness for open or
and ground with CONSULT or tester. short between inhibitor
Voltage: Battery voltage relay and inhibitor switch
oK If NG, repair harness or
connectors.
OK
A 4
CHECK COMPONENT
(Inhibitor swrtch).
Refer to AT secticon.
It NG, replace inhibitor
switch.
B v
CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.
1. Disconnect ECM harness connector. | ® Harness connectors
2. Check harness centinuity between ,
ECM terminal @ and inhibitor relay ® Harness connectors
terminal (7). @63,
Continuity should exist. ® Harness for open or
If OK, check harness for short to short between ECM and
ground and short tc power. inhibitor relay
If NG, repair open circuit or
oK short to ground or short to
power in harmess or con-
nectors.
v
NG

INHIBITOR RELAY

terminals @ and @
2. Check conlinuity between relay termi-
nals @ and @ @ and @
12V ((1) - (2)) applied:
Continuity should exist.
No voltage applied:
Continuity should not exist.

h 4

1. Apply 12V direct current between refay

OK

4

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-93.

h 4

INSPECTION END

EC-392

Replace inhibitor relay.




TROUBLE DIAGNOSIS FOR DTC P1775

Torque Converter Cilutch Solenoid Valve

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

A\ d

Engine coolant temperature sensor

Engine coolant temperature

Torgue con-
verter
clutch sole-

ECM

A 4

Throttle position sensor Throttle position

Y

noid valve

The ECM controls torque converter clutch solenoid when the torque converter cluich solenoid valve g
valve to cancel the lock-up condition of A/T. When is “OFF".
the solencid valve is turned on, lock-up is can- e Over 58 to 66 km/h (36 to 41 MPH} (2/8 throtile
celled. When the solenoid valve is turnad off, A/T on flat road), lock-up should operate because g
lock-up is operational. the torque converter clutch solenoid valve is
Conditions for lock-up cancel: “"OFF”.
Torque converter clutch solenocid valve is turned To confirm vehicle lock-up, the torque converter MT
“ON” when; clutch solenoid valve must be in operation
& Throttle valve is fully closed (during idling or (“ON” during idle and deceleration, and “OFF”
deceleration) during acceleration) and engine speed should AT
e Engine coolant temperature is below 40°C drop.
(104°F) When the accelerator pedal is depressed (less
¢ Engine is stopped than 2/8} in lock-up, the engine speed shouid not TE
Conditions for lock-up operation: change abruptly. If there is a big jump in engine
e Under 55 o 63 km/h {34 to 39 MPH} (2/8 throttle speed, there will be no lock-up.
on flat road), lock-up does not operate even PP
CONSULT REFERENCE VALUE IN DATA MONITOR MODE EA
MONITOR ITEM CONDITION SPECIFICATION
Idle ON R@h
TCC sOWY ® Engine: After warming up
2,000 rpm OFF
ECM TERMINALS AND REFERENCE VALUE BE
Specification data are reference values and are measured between each terminal and @3 (ECM ground).
TER- §T
WIRE DATA
MrLI\CJ)AL COLOR ITEM CONDITICN (DG voltags)
[Engine is running. | . RS
Torque converter clutch L Idle speed Approximately 1V
115 LY solenoid valve (A/T mod-
els only) ‘Engine is I’Uﬂl’liﬂg.| (Warm-up COnditiOﬂ) BATTERY VOLTAGE BT
£ngine speed is 2,000 pm. (11 -14v)
HA
L,
B)
549
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ON BOARD DIAGNOSIS LOGIC

Torque Converter Clutch Solenoid Valve
(Cont’d)

Diagnostic Trouble

Malfunction is detecied when ...

Check Iitems

Code No. {Possible Cause)
P1775 ® An excessively low voltage from the solenoid is sent | ® Harness or connectors
0804 to ECM. (The circuit is open or shorted.}

® Torque converier clutch solenoid valve

¥r MONITOR ¢ NO
CMPSeRPM(REF)

FaL ]

Qrpm

RECORD

SEF232U

550

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” 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) Wait at least 5 seconds.
CR
Gﬂg? 1) Turn ignition switch “ON” and wait at least 5 seconds.
2} Select “MODE 7” with GST.
CR
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turmn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-394
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Torque Converter Clutch Solenoid Vaive

(Cont’d) G
] EC-LKUP-01 WA
IGNITION SWITCH
ON or START i
| i
| FUSE El
10A BLOCK |Refer to “EL-PGWER”.
% el
€1
mmmm : Detectable line for DTC L©
9R|I J w——— . Non-detectable line for DTG
W/B
FE
W/B
(o] oL
SOLENCID
TORQUE VALVE
gSIJ\I_I\_fCESTEH UNIT
SOLENOQID T
VALVE
_||
LY AT
TF
e @D
BA =)
/Y
D
P
LY
R&
LY B
[TEEL
ECM
LKUP L ST
CONTROL
MODULE}
Fzg
RS
Refer to last page (Foldout page).
@D . ED
BT
te]a] 4] skAel7]e]s [10lGuas) & (E36) 1A[AIAIC I |4R[5R| (Eag)
a4 s a7 el w E1HED GY 6RI7RISRISRLCRHRHZA] v
A
| 1
AL
101 p102f103104] |105[108] 107]108 i)
10a[t10g111]112] [11a]114] 15| 21g HS
GY andy
117|118[118)i20] [121]122(123|124
D3

AECB4BA
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Torque converter clutch
sclenoid valve harness
cannector

SEF507V

DISCONNECT

L5
TS,

[
(3[2]}

il

SEFa22v
[E m DISCOMNECT E DISCOMNECT
A€ [AE
I Ecm  |o{connecTor]| o
115
SEF232V

A4E @

Torque converter
clutch solenoid valve
QD cancel
solenoid valve
-

[Q]

b

SEF233Vv
SIEE
Es)
.
B4
SEF234V

Torque Converter Clutch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4
CHECK POWER SUPPLY. NG | Check the followings.
1. Disconnect torque converter clutch | ®10A fuse
solenoid valve harness connector. ® Harness continuity
2. Turn ignition switch “ON". between torque con-
3. Check voltage between terminal @ verter clutch sclenoid
and ground with CONSULT or tester. valve and 10A fuse
Voltage: Batlery voltage If NG, repair harness or
connectors.
OK
B h 4
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the followings.
2. Disconnect ECM harness connector. "| ® Harness connectors
3. Check hamess continuity between ECM €4,
terminal and terminal @ ® Harness connectors
Continuity should exist. @59, 21
If OK, check harness for short. ® Harness continuity
between torque con-
OK verter clutch solenoid
valve and ECM
If NG, repair open circuit,
short to ground or short to
power in harness ar con-
nectors.
v
CHECK COMPONENT NG Replace torque converter

(Torque converter clutch solenocid valve).
Refer to “COMPONENT INSPECTION"

on next page.

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-93.

h 4

INSPECTION END

552

COMPONENT INSPECTION

hd

clutch sclenocid valve.

Torque converter clutch solenoid valve

1. Check resistance between torque converter clutch solenoid

valve terminals (1) and @).

Resistance: Approximately 25() [at 25°C (77°F)]

2. Remove torque conventer clutch solenoid valve. Refer to “ON-

VEHICLE SERVICE” in AT section.

3. Supply the solenoid valve terminals (1) and (3) with battery

voltage and check the solenoid valve operation.

Torque converter clutch solenoid valve shouid be oper-

ated.

4. If NG, replace torque converter clutch solenoid valve,

EC-396




TROUBLE DIAGNOSIS FOR DTC P1776

Torque Converter Clutch Solenoid Valve

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Y

Engine coolant temperature sensor

Engine coolant temperature

Torgue con-
venrer
clutch sole-

h J

ECM

¥

Throttle position sensor Throttle position

neid valve

Y

The ECM controls torque converter clutch solenoid

valve to cancel the lock-up condition of A/T. When

the solenoid valve is turned on, lock-up is can-

celled. 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

“ON" when;

e Throttle valve is fully closed (during idling or
deceleration)

e [Engine. coolant temperature is below 40°C
{104°F)

& Engine is stopped

Conditions for lock-up operation:

® Under 55 to 63 km/h (34 to 39 MPH) (2/8 throttle
on flat road), lock-up does not operate even

when the torque converter clutch solenocid valve
is “OFF”.

e Over 58 to 66 km/h (36 to 41 MPH) (2/8 throttie
on flat road), lock-up should operate because
the torque converter clutch solenoid valve is
“OFF”.

To confirm vehicle lock-up, the torque converter

clutch solenoid valve must be in operation

(“ON” during fdle 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 lock-up.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITICN SPECIFICATION
Idle ON
TCC S0V ® Engine: After warming up
2,000 rpm OFF

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NC.
|Engine is running. | .
Torque converter cluich idle speed Approximately TV
115 LY solenoid valve (A/T mod- m— . "
els only) |Eng|ne is runmng.| (Warm-up condition) BATTERY VOLTAGE
Engine speed is 2,000 rpm. (11 - 14V)

EC-397
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TROUBLE DIAGNOSIS FOR DTC P1776

ON BOARD DIAGNOSIS LOGIC

Torque Converter Clutch Solenoid Valve
(Cont’d)

Diagnostic Trouble

Malfunction is detected when ....

Check ltems
(Possible Cause)

Code No.
P17786 ® A/T torque converter slip is occurred in lock-up con- |® Torgue converter clutch sclencid valve
0513 dition. ® A/T hydraulic control system

® Torque convetter

B TCC SV FNCTN P1776 B[

QUT QF CONDITION

zzzmz==e== MONITOR —==ozz===:
CMPS=RPM(REF) 825rpm
THRTL POS SEN 0.48V
B/FUEL SCHDL 1.4mseg

SEF853U

B TccsVFNCTNP1776 B[]

TESTING
========== MONITOR ===z=====:
CMPS=RPM(REF) 2425rpm
THRTL POS SEN 1.12v
B/FUEL SCHDL 4.1msec

SEF235V

B 7CC sV ENCTNP1776 B[]

COMPLETED

SELF-DIAG RESULTS

SEF&g1U

554

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 ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

TESTING CONDITION:
Always perform the test at a temperature of —10°C (14°F) or

higher.

Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine.
Select “TCC S/V FNCTN P1776” of “A/T (TCC S/V)" 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 approximately 20 sec-
onds.)
Selector lever: D (OD “ON”’)
Vehicle speed: 76 - 100 km/h {47 - 62 MPH)
CMPS-RPM (REF): Less than 2,150 rpm (Single cab
model)
Less than 2,300 rpm (King cab
model)
B/FUEL SCHDL: 2.5 - 5 ms
THRTL POS SEN: Less than 1.3V

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-400.
- OR
@ 1) Start engine and warm it up to normai operating tem-
perature.
2) Perform test drive in “D” position (OD “ON”} at least 20

consecutive seconds under the following conditions.

EC-398



TROUBLE DIAGNOSIS FOR DTC P1776

Torque Converter Clutch Solenoid Valve
(Cont’d)

Engine speed: Less than 2,150 rpm (Single cab
model)
Less than 2,300 rpm (King cab
model)

Vehicle speed: 76 - 100 km/h (47 - 62 MPH) =

3) Select MODE 7 with GST.

OR
@@ 1) Start engine and warm it up to normal operating tem- 17
perature.
2) Perform test drive in “D” position (OD “ON") at least 20
consecutive seconds under the following conditions.
Engine speed: Less than 2,150 rpm (Single cab
model)
Less than 2,300 rpm (King cab 2
model)

Vehicle speed: 76 - 100 km/h (47 - 62 MPH)

3) Stop the vehicle, turn ignition switch “OFF”, wait at least GL
5 seconds and then turn “ON”.

4) Perform “Diagnostic Test Mode [l (Self-diagnostic
reSU“S)” with ECM. 17

@

==
=7
o

AT

PD

i

=g
Y

g

i

EC-399



TROUBLE DIAGNOSIS FOR DTC P1776

Torque Converter Cluich Solenoid Valve
(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK COMPONENT

{Torque converter clutch solenoid valve).
Refer to "COMPONENT INSPECTION”
below.

NG Replace torque converter

clutch solenoid valve.

¥

oK

h 4

CHECK COMPONENT

(Torque converter clutch control valve).
Refer to “COMPONENT INSPECTION"
below.

NG Replace torque converter

ciutch controf valve.

Y

CK
v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

¥

INSPECTION END

& BISCOMNECT

2 ()

1.S.
=

11213

[Q]

. -

Torgue canverter
clutch solencid valve
0D cancel
salenoid valve

SEF233V

SEF234V

SAT740H

556

COMPONENT INSPECTION
Torque converter clutch solenoid valve

Check resistance between torque converter clutch solenoid
valve terminals (@) and (3.

Resistance: Approximately 25() [at 25°C (77°F)]
Remove torque converter clutch solenocid valve. Refer to “ON-
VEHICLE SERVICE" in AT section.

Supply the solenoid valve terminals (1) and (3) with battery
voltage and check the solenoid valve operation.

Torque converter clutch solenoid valve should be oper-
ated.

If NG, replace torgue converter clutch solenoid valve.

Torque converter clutch control valve

1.

2.

Disassemble torque converter clutch control valve assembily.

Refer to “REPAIR FOR COMPONENT PARTS” on AT section.

Check torque converter clutch control valve.

e \Valve, and sleeve slide along valve bore under their own
weight.

* Valve, and sleeve are free from burrs, dents and scratches.

e (Control valve springs are free from damage, deformation
and fatigue.

e Hydraulic line is free from obstacles.

If NG, replace torque converter cluich control valve,

EC-400



TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat

ON BOARD DIAGNOSIS LOGIC
If the cooling fan or another component in the cooling system malfunctions, the engine coolant temperature WA

will rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated. EM
Diagnosti¢ trouble I Check llems
code No. Malfunction is detected when ... (Possible Cause) e
OVERHEAT ® Engine coolant iemperaiure reaches an abnormally ® Harness or connectors
0208 high temperature. {The cooling fan circuit is open or shorted.)
® Cocling fan
® Radiater hose
® Radiator
® Radiator cap
® Water pump EE
® Thermostat -
For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, EC-403,
GL
CAUTION:
When a malfunction is indicated, be sure to replace the cooiant following the procedure in the MA N
section (“Changing Engine Coolant”, “ENGINE MAINTENANCE?"). Also, replace the engine oll. T
a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour-
ing coolant by kettle. Be sure 10 use coolant with the proper mixture ratio. Refer to MA section .
(“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS"). AT
b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.
TF
PO
FA
OVERALL FUNCTION CHECK A

WARNING:

the radiator.

MIN. Then turn the cap all the way off.

1) Check the ceolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

AECE40

NOSTIC PROCEDURE” on next page.

Never remove the radiator cap when the engine is hot. Serious BB
burns could be caused by high pressure Huid escaping from

MAX. Wrap a thick cloth around cap. Carefully remove the cap by ST
OK turning it a quarter turn to allow buiit-up pressure to escape.

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “DIAG-

(G

7

2) Confirm whether customer filled the coolant cr not. If customer
filted the coolant, skip the following steps and go to “DIAG- A,

NOSTIC PROCEDURE” on next page.

EC-401

EL

I
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TROUBLE DIAGNOSIS FOR OVERHEAT

EG17650301
(J33984-A)

Overheat (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

SLC755A

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
5] }

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:
78 - 98 kPa (0.8 - 1.0 kg/em?, 11 - 14
psi)

NG

h 4

OK

v

Replace radiator cap.

SLC343

CHECK THERMOSTAT.
1. Check valve seating condition at normal
room temperatures.
It should seat tightiy.
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 inf194°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

Yy

558

OK

h 4

Replace thermostat

Cheack engine coolant temperature sensor.
Refer to “COMPONENT INSPECTION",
EC-125.

NG

h 4

If the cause ¢an not be isolated, go to
“MAIN 12 CAUSES OF OVERHEATING”
on next page.

¥

INSPECTION END

Perform FINAL CHECK by the following procedure after repair

is completed.

1.  Warm up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high

Y

Replace engine coolant
temperature sensor.

temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and exhaust
systems for leaks by listening for noise or visually inspecting

the components.

3. Allow engine to cool and visually check for oil and coolant

leaks. Then, perform “OVERALL FUNCTION CHECK".

EC-402




TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)

MAIN 12 CAUSES OF OVERHEATING @
Engine Step Inspection item Equipment Standard Reference page
OFF 1 ® Blocked radiator ® visual No blocking — A
® Blocked condenser
@& Blocked radiator grille
® Blocked bumper Eh
2 ® Coolant mixture ® Coolant tester 50 - 50% coolant mixture | See "RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA section. LG
3 ® Coolant level ® Visual Coolant up to MAX level |See “Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section.
4 ® Radiator cap ® Pressure tester 78 - 98 kPa See “System Check”, EE
(0.8 - 1.0 kg/em?, 11 - 14 “ENGINE COOLING
psi) 59 - 98 kPa SYSTEM” in LC section.
(0.6 - 1.0 kg/em?, 8 - 14 CL
psi) (Limit)
ON*2 5 ® Coolant leaks ® Visual No leaks See “System Check”, i,
“ENGINE COOLING i
SYSTEM" in LC section.
ON™2 6 ® Thermostat ® Touch the upper and Both hoses should be hot | See “Thermostat” and AT
lower radiator hoses “Radiator”, “ENGINE
COOLING SYSTEM” in
LC section. TE
ON* 7 ® Cooling fan ® CONSULT Operating See “Cooling Fan”,
“ENGINE COCLING
SYSTEM” in LG section. 2]
OFF 8 ® Combustion gas leak ® Color checker chemical | Negative —
tester 4 Gas analyzer 5
Al
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 BA
ervoir tank and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section. BRE
OFF* 10 ® Cooiant return from res- | ® Visual Should be initial level in | See “ENGINE MAINTE-
ervoir tank to radiator reserveir tank NANCE” in MA section. -
OFF 11 ® Cylinder head ® Straight gauge feeler 0.1 mm {0.004 in) Maxi- |See “Inspection”, “CYL- ol
gauge mum distortion (warmping) | 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. BT
*1: Turn the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.
*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes. [Hi&,
*4: After 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.
EL
(D
559
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
IGNITION SWITCH EC-INJECT-01
ON or START
} FUSE ‘
104 |PLOCK [Refer to "EL-POWER". mm : Detectable line for DTC
(3]} Non-detectable ling for DTG
- NON-getectabie ine ror
:
[E6H]
B/R
BR
i5 M58
75
F27
B/R
b
@ ® @ I
B/R B/R B/R B/R
[mll [Eml i [l
INJECTOR INJEGTOR INJECTOR INJECTOR
g NO. 1 % NO. 2 % NC. g NO. 4
F20
] [L2]] L2]] (L2
WifB WL W/n Wfi3U
W/B WiL W/R W/PU
[ezll (Troall ]l [
ECM (EGCS
INJ#1 INJ#2 INJ#3 INg#a | FOM(FCC
MODULE)
[FrBr P r e T (vice) 1]2[3]+] sKde] 789 [10](m59)
15 T D G s e, T[T s e 17 [18] w 5 B B B
I§ il
101[102]10[ 04| fros]1oefio7] 0 25| [44]as]aear] [e4lesfes T
10e[ricf111]11e] frialt14fis]ig O 5o | LRLAISOIS IE2I3GBIEOI 0L 71] 17 '
R R ERERER = |41
117[118[119] 20| frztfizz[12at104) 43| Teofeoleieoca] Tr7j7el7e] |80
560 AEC547A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Nozzle

Terminal

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 needie valve back and
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel
needs.

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

TER | WiRE DATA e
Mr{lI:J:)AL COLOR ITEM CONDITION (DC Voltage)
oL
BATTERY VOLTAGE
(11 - 14V)
102 W/B Injector No. 1 oo
— . i v) T
[Engine is running.| (Warm-up condition) agl. .o
104 |WR | injector No. 3 — o
'20ms;“
T SEFzoaT 110
BATTERY VOLTAGE
(11 - 14V) .
109 WL Injector No. 2 PD
M ——
|Engine is running.| (Warm-up conditicn) 1/ ) S S
201 ... B
Engine speed is 2,000 rpm. o Lol T T 4
111 wW/PU Injector No. 4 R
ROme B
SEF205T
ST
RS
BT
(&
2L
DX
561
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B ACTIVE TEST B D

%* % ¥ POWER BALANCE % % %
MONITOR = = =

CMPS-RPM (REF}  82brpm
MAS AIR/FL SE 153V
IACV-AACHY 26%

' [E/ENEE TET
I | il

SEF564N

Suitable tool

Injector (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

MEC703B
=
A€ 0
@
ﬂ
@ = —
AECS570A
W BISCOMNMECT E DISCONNECT
A €& TS
[ ecwm o] connecTon]| 1
102+1048109«111
SEF223V

A€

w
%)

SEF625V

562

CHECK OVERALL FUNCTION. oK > INSPECTION END
1. Start engine.
2. Perform “POWER BALANCE” in
"ACTIVE TEST” mode with CON-
SULT.
3. Make sure that each circuit pro-
duces a momentary engine
speed drop.
OoR
1. Start engine.
2. Listen to each injector operating
sound.
Clicking noise should be heard.
E NG
¥
CHECK POWER SUPPLY. NG.; Check the following.
1. Stop engine. ® Harness connectors
2. Disconnect injector harness connector. €2, @9
3. Turn ignition switch “ON”. ® 10A fuse
4. Check voltage between terminal @ ® Harness for open or
and ground with CONSULT or tester. short between injector
Voltage: Battery voltage and fuse
If NG, repair harness or
OK connectars.
v
CHECK OUTPUT SIGNAL CIRCUIT. NG} Repair open circuit, short
1. Turn ignition switch “OFF". to ground or short to power
2. Disconnect ECM harness connector. in harness or connectors.
3. Check harness continuity between injector
harness connector terminal (D and ECM
terminals (102), God), (o9, (11).
Continuity should exist.
If OK, check harness for short fo ground
and shoert to power.
+ 9K
NG -
CHECK COMPONENT Replace injector.

(Injector).
Refer to “COMPONENT INSPECTION”
below.

LOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT"”, EC-93.

'

INSPECTION END

COMPONENT INSPECTION
Injector

Y

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14(} [at 25°C (77°F)]

if NG, replace injector.

EC-406




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

EC-S/SIG-01 2,

IGNITION SWITCH
START
! FUSE B
7 5A | BLOCK |Refer to “EL-POWER".
[J/B)
Mag . Detectable line for DTG
||1:;P|| s - Non-detectzble line for DTC LE
L/OR
FE
GL
K
L/OR
L@ i
il
L]
L/OR
TF
PD
EA
R
L/OR
|[2o || . EiE]
ECM (ECC
STEW CONTROL
MODULE)
ST
i)
-
I A ) ] R R R N 1]z]3 ARAE =
goloripfirherharlarhsrher] Tw 718l9l1ol11]12]13f14ishie] ~W
HA
1011102(103]104| [105]106]107]108 @a EL
1cali1of111]112] [11a]114]115116 %
11z{118[119]120] [121]122]123]124 GY .S,
B3

AEC548A

EC-407



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MCNITOR ITEM CONDITION SPECGIFICATION

START SIGNAL | @ Ignition switch: ON —» START — ON OFF — ON — OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and G2 (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Vollage)
NO.
fgnition switch "ON”| Approximately OV
20 L/OR Start signal _ i BATTERY VOLTAGE
{Ignition switch “START| (11 - 14V)
564
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)

DIAGNOSTIC PROCEDURE
M START SIGNAL CKT Wl
INSPECTION START
1. CLOSE THROTTLE. SHIFT
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE v
IMMEDIATELY CHECK OVERALL FUNCTION. OK.l  INSPECTION END
@ 1. Turn ignition switch "ON”,
=/ 2. Perform “START SIGNAL CKT”
in “FUNCTION TEST” mode
[ ~exr || START ] with CONSULT.
SEF191L OR
E 1. Turn ignition switch “ON”.
2. Check "START SIGNAL” in
¥r MONITOR  7r NO FaiL [] “DATA MONITOR” mode with
START SIGNAL OFF CONSULT.
CLSD TH/P SW ON 1GN “ON" OFF
AIR COND SIG OFF - -
P/N POSI SW ON IGN "START ON
CR
@ 1. Tum ignition switch to “START”.
2. Check voltage between ECM
I RECORD terminal 20} and ground.
SEF11iP Voltage:
Ignition switch “START"’
Battery voltage
___ comnter Except above
= R .
[ ECM loi CONNEDTOR| HS Apprommately av
20 NG
b
Check if 7.5A fuse is CK. NG= Replace 7.5A fuse.
]
— OK
GO
Y < CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
SEF109P| [ o Disconnect ECM harness connector ,
and 7.5A fuse. ® Harness for open or
@ 3. Check harness continuity between ECM short between ECM and
ol ((‘e i DISCONHECT terminal and fuse block. fuse bicck
HS. Eﬁ:}l li.‘@ TS, EE:)] Continuity should exist. i NG, repair open circuit or
r— Fuse If OK, check harness for short to short o ground or short to
| __Ecm JOlCONNECTDH” block ground and short to power. power in hamess or con-
20 oK nectors.
L 4
Perform “TROUBLE DIAGNOSIS FOR
[Q] INTERMITTENT INGIDENT", EC-93.
SEF224V L4

INSPECTION END

EC-409
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

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° sig-
nal from the camshaft position senscr, it knows that
the engine is rotating, and causes the pump to per-
form. if the 180° signal is not received when the
ignition switch is on, the engine stalls. The ECM
stops pump operation and prevents batiery
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.

SEF347V|

Fuei

pump
relay

Condition

Fuel pump operation

Ignition switch is turned to ON.

QOperates for

5 seconds
Engine running and cranking Operates
Except as shown above Stops

COMPONENT DESCRIPTION

The fuel pump with a fuel damper is an in-tank type (the pump and
damper are located in the fuel tank).

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION

SPECIFICATION

FUEL PUMP RLY |*® Engine running and cranking

® {gnition switch is turned {0 ON (Operales 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 G2 (ECM ground).

TER-
WIRE DATA
Mllll\(I)AL COLOR ITEM CONDITION (DC Voltage)
[tgniticn switch “ON”J
For 6 seconds after turning ignition switch 1v
“ON™
b W/R Fuel pump relay |Engine is running.|
[Ignition switch "ON”J
BATTERY VOLTAGE
Mare than 5 seconds after tuming ignition (11 - 14V)
switch "ON”
566
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

@l
EC-F/PUMP-01
IGNITION SWITCH A
ON or START DA
|
1 FUSE .
154 |BLOCK |Reter 1o “EL-POWER. mmmm : Detectable line for DTC
(J/B) — : Non-detectable line for DTC &
,
]
BAW ) -~ LG

@
g |i
3=
§
-G ——

EE
FUEL TANK
GAUGE UNIT @L
BAW {FUEL PUMP) -
el
2 5
[2] ? FUEL PUMP i FAT
@5 & “
46
Q
KRN Ar
W/R WL
| - TE
W/R B
(C1) 20
e Ve
W/R B
EA
R4

WR
IEml I_I
l,;! ECM (ECCS

CONTROL B B B ER
MODULE) 1 B
o— |
4. L
e M9 8T
fS
10|31 5 3 1 ]2 4]5]6|(ws8) 1121314]sKe[78]9]iol(Ti) AN ED
boRa w | X | =T 7[ele [efabelahalsle] w 712143 (74 |15 |16 117 118 | ~w TP oy a7

A
101]102[t0af104] [105]108]107
1oat10ft11]142] [113]114f115
117[118[118f120] [121]122f123 EL
132

AEC549A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
View with air cleaner removed DIAGNOSTIC PROCEDURE

. —Veghicle f n
(] [+ Vehicte rOfL@x—E INSPECTION START

L7 Rocker cover

Y

S

CHECK OVERALL FUNCTION. OK INSPEGTION END

1. Turn ignition switch “ON”.

2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be
felt on the fuel feed hose for 5 sec-

SEF348Y onds after ignition switch is turned
L:ON!!-
_ Ol B '
1 Fuel pump refay CHECK POWER SUPPLY. NG_} Check the following.
1. Turn ignition switch “OFF". ® 15A fuse
2. Disconnect fuel pump relay. ® Harness for open or
3. Turn ignition switch “ON”. short between fuse and
Parking brake 4. Check voltage bet.ween terminals @ fuel pump relay
@ and ground with CONSULT or If NG, repair harness or
6\\/\ \ tester. connectors.
\

SEF340v Voltage: Battery voltage

OK
DISCONNECT
A€ D& *f
= 4 CHECK POWER AND GROUND CIR- NG | Check the following.
3] CUIT. "| ® Harness connectors
121 1. Turn ignition switch “OFF”. €D, @D
2. Disconnect fuel pump harness connec- ® Harness for open or
tor. short between fuel pump
3. Check harness continuity between ter- and body ground
I ! minal @ and body ground, terminal ® Harness for open or
O = and fuel pump relay terminat @ shart between fuel pump
SEF225V Continuity should exist. and fuel pump relay
If OK, check harness for short to If NG, repair open circuit or
View with fuel tank removed —_ greund and short to power. short to ground or short to
— power in harness or con-
oK nectors.
D] y
( , ‘\O CHECK QUTPUT SIGNAL CIRCUIT. NG .| Check the following.
Fuel pump 1. Disconnect ECM harness connector. | ® Harness connectors
harness connector 2. Check hamess continuity between ECM Fz8),
terminal @ and fuel pump relay termi- ® Harness for open or
nal @ short between ECM and
SEF350V 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
lOK power in harness or con-
nectors.

®

(Go to next page.)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

Lias
1S
R
el

!

DISCOMNECT DISCONMECT

€& A€
> p———%
|25ﬂ

]

\E{P1

&

&

SEF226V

. DISCONNECT “ . DISCONNECT

ECM JOICONNECTOH” 5]

1 EEE)

SEF227V|

B ACTIVE TEST B
ON

— = = MONITOR = = =
CMPS.-RPM(REF) Orpm

[

FUEL PUMP RELAY

MEF308F

Fuel Pump (Cont'd)

CHECK COMPONENT NG | Replace fuel pump relay.
{Fuel pump relay). -
1. Reconnect fuel pump relay, fue!
pump hamess connector and
ECM hamess conneclor.
2. Turn ignition switch “ON".
3. Turn fuel pump relay “ON” and
“OFF” in “ACTIVE TEST” mode
with CONSULT and check oper-
ating sound.
OR
(E) Reier to “COMPONENT INSPEC-
TION” on next page.
OK
Y
NG

CHECK COMPONENT

(Fuel pump).

Refer to “COMPONENT INSPECTION”
on next page.

Replace fuel pump.

OK

) 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

A4

INSPECTION END

EC-413

EM

LG

[FIE

CL

TF

PD

Tl
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
COMPONENT INSPECTION

— Fuel pump relay
Check continuity between terminals @) and (&.
F Conditions Continuity
5
12V direct current supply
2 1
[ 3 between terminals @ and @ ves
No current supply No
H NG, replace relay.
SEF511P,

Fuel pump

1. Disconnect fuel pump hamess connector.
2. Check resistance between terminals and (p2).
Resistance: 0.2 - 5.0() [at 25°C (77°F)]
If NG, replace fuel pump.

== O SEF228V
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01  ma

ECM (ECCS
CONTROL
MODULE)
wmm : Detectasle line for DTG EM
PWST —  Non-detectable line for DTC
[22])
GY/R LC
FE
GL
T
AT
TF
D
FA
A
GYR
[Nl
POWER STEEERING BR
CIL PRESSURE Sk
SWITCH
OFF @ __ ? oN &T
L
RS
g BT
B
A,
I |
101{+02]103] 104] [r05}108]107] 08 ER)
108]110111[112| [113]114]115[118 L
117]118]1 19120} [121]122f12afr2e ay el
oK

AEC5504A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power steering oil

- pressure switch

'—"‘\\\ harness connector
o .

X o <\~ pressure switch
Y
Air duct -, 3 A
[ ]

SEF351V]

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Power Steering Oil Pressure Switch (Cont’d)
COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detecis 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.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

PW/ST SIGNAL .
the engine

® Engine: After warming up,

Steering whesl is in neutral position

FF
(forward direction) ©

idle

The steering wheel is fully turned ON

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
{Engine is running.]
I_ Approximately OV
Power steering oil pres- Steering wheel is fully turned.
39 GY/R .
sure switch [Engine is running.]
L Approximately 5V
Steering wheel is not turned.
572
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

# PW/ST SIGNAL CIRCUIT B

HOLD STEERING WHEEL
IN A FULL

LOCKED rosimion

THEN
TOUCH START

START |

| NEXT ”

MEF023E

B

]

OFF

+MONITOR wNO FAIL

PW/ST SIGNAL

| RECORD |

SEF5911
€

[ ecm Jolcomecon |
39

D O
i 1
- SEF662P
B
. DISCONNECT . . DISCONNECT
[ ecm |O|CONNECTOR|| 0

39

[Q]

SEF228Y

;i""ii o

(2]

!

SEF230V

Power Steering Qil Pressure Switch (Cont’d)

@
DIAGNOSTIC PROCEDURE @
INSPECTION START
A,
L 4
CHECK OVERALL FUNCTION. oK.l  INsPEcTION END .
1. Turn ignition switch “ON". EM
2. Perdorm “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT. ¥
OR
E! 1. Start engine.
2. Check “PW/ST SIGNAL” in
“DATA MONITOR” mode with
CONSULT.
Steering is in neutral
position: -
OFF IFE
Steering is fully turned:
N
OR Rr
1. Start engine. Gl
2. Gheck voltage between ECM
terminal @9) . and ground.
Voltage: (T
When steering wheel is fully
turned,
Approximately 0V i
Except above AT
Approximately 5V
NG -
B v TF
CHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit, short
1. Disconnect ECM harness connector, to ground or short to power -
2. Check harness continuity bhetween ECM in harness or connectors. 2D
terminal and terminal
Continuity should exist.
If OK, check harness for short to EA
ground and short to power. =
l OK
NG — RA
CHECK COMPONENT »| Replace power steering ofl
(Power steering oil pressure switch). pressure switch.
Refer to “COMPONENT INSPECTION”
below. ER
l OK
Perform “TROUBLE DIAGNOSIS FOR ST
INTERMITTENT INCIDENT”, EC-93.
v 7S
INSPECTION END
BT
COMPONENT INSPECTION
Power steering oil pressure switch s
. . N . 1 JA
1. Disconnect power steering oil pressure switch harness con- A
nector then start engine.
2. Check continuity between terminal (1) and ground. a1
Conditions Continuity
Steering wheel is fully being turned Yes J—
Steering wheel is not being turned No
It NG, replace power steering oil pressure switch. 573
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

IGNITION SWITCH BATTERY
ON
mmmmm : Detectable line for DTC
Refer to “EL-POWER”. w—— Non-detectable line for DTC
7.5A 7.5A
g
1

CONDITIONER
RELAY

E30

0 O
—

0]
w

W
|~
H )
oL O
Hl'a

Q
o

aa
0 o
o B (5

1
1

@®

=

us)

-n
N
~

i

~-iG—EFE
{:|

o
o

=
!_I IACV-FICD
SOLENOID
% VALVE
(K]

\
-9

0
@

THERMAL
PROTECTOR

GDY

o=+
]

P NG

=3l BR BR BY

2] COMPRESSOR I

ACRLY ] ECM(ECCS (Fi5)-2 o —
CONTROL
MODULE) -+ L
GD

Refer to last page (Foldout page).

Mes) , (E43)

3 -
T2 EKI6 7[5 L2 0] (wizg 5T ED 8-1,-2*
L PU

nz[Ee[i5 w178 w 5 g

24
31
42

101[102]103]104] {105]106[107
1091101 113112] |113}114]115
117[118]1191120) 121]122[123

’E‘@
&)
P HS.

* : This connector is not shown in “HAHNESS LAYQUT” of EL section.

AEC551A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

View with air cleaner removed COMPONENT DESCRIPTION i
AT ()/ When the air conditicner is on, the IACV-FICD sclenoid valve sup-
Intake plies additional air to adjust to the increased load. ,
'}/ manifold ~ B
: . AL IACV-AAC =M
Vshicle front J 7 ;er\:‘leess
/%_l-‘)\‘ll’;i:'ifrse::em'd connector LG
W -connector - N/ SEE342V

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @2 (ECM ground).

TER- | wiRe DATA e
MINAL
INAL | coLoR ITEM CONDITION (OC Voltage)
—— : oL
[Engine is running. |
L Approximately OV
Both A/C switch and blower switch are “ON™.
12 P Air conditioner relay — . MT
{Engine is running. | BATTERY VOLTAGE
A/C switch is “OFF". (11 - 14V) )
BT
|[Engine is running.‘
_ 3 _ Both air conditioner switch and blower switch | APProximately OV =
21 G/R Air conditioner dual-pres- are "ON”. (Compressor operates) T
sure switch — :
|Eng|ne is running.| BATTERY VOLTAGE -
Air conditioner switch is “OFF”. (11 - 14V) PO
*: Ambient air termperature above 10°C (50°F) and in any mode except “OFF”.
Fi
RA
BR
ST
RS
BT
IRl
EL
B4
575
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\\\\\\H”’H,r.?/
/,/

BV

=« 1000 rfmin

& 5
JE-E

MEFB634E

Vehicle front A

/ﬁD\mcv FIGD solenoid

Vlew with air cleaner removed

Throttle bedy
N

/¢

intake

valve

valve harness

XY -connector = N\ /

manifold

.

AL JACY-

harness
connegctor

y
AAC

SEF342v

<]

5
2]1)

SEF133V
E DISCONNECT »
(3 @@
ik
[Q] q
TSEF‘I 34V
576

IACV-FICD Solenoid Valve {(Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

m Y
CHECK OVERALL FUNCTION. oK INSPECTION END
1. Start engine and warm it up to normal "
operating temperature.
2. Check idle speed.
80050 rpm (in “N” position)
If NG, adjust idle speed.
3. Turn air conditioner switch and blower
fan switch “ON”.
4, Recheck idie speed.
875 rpm or more (in “N” position)
NG
h 4
Check if air condifioner compressor func- NG‘ Refar to HA section
tions normally. | (“TROUBLE DIAG-
oK NOSES”).
B v
CHECK POWER SUPPLY. NG_‘ Check the following.
1. Stop engine. "| ® Harness connectors
2. Disconnect IACV-FICD solenoid valve €13,
harness connector. ® Hamess connectors
3. Start engine, then turn air conditioner , @
switch and blower fan “ON”. ® Harness for open or
4. Check voltage between terminal @ short between 1ACV-
and ground with CONSULT or tester. FICD solenoid valve har-
Voltage: Battery voltage ness connector and air
OK conditioner relay
If NG, repair open circuit,
short to ground or shert to
power in harness or con-
nectors.
Y
CHECK GROUND CIRCUIT. NG | Repair open circuit, short
1. Start engine and warm it up to normal "1 to ground or short to power
operating temperature. in harmess or connectors,

2. Turn ignition switch “OFF”.

3. Check harness continuity between ter-
minal @ and body ground.
Continuity should exist.

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

¢OK

®

(Go to next page.)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

® &l

l NG MA
CHECK COMPONENT .| Replace IACV-FICD sole-
{IACV-FICD solenoid valve). "] noid valve.
Refer to “COMPONENT INSPECTION” 2l
below. =iy

OK
\ LG

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-93.

Y
INSPECTION END EE

AT

COMPONENT INSPECTION

it @@ IACV-FICD solenoid valve
1S. J Disconnect IACV-FICD solenoid valve harness connector. T
o Check for clicking sound when applying 12V direct current to
terminals.

SEF231V

¢ Check plunger for seizing or sticking.
XWashef e (Check for broken spring.

@; BB
@T 57
Spring

Plunger

SEF097K]
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH N, EC-MIL/DL-01
ON or START
! ! FUSE
10A % 7EA EJI?‘%CK Refer 1o "EL-POWER".
26
.
]
1P| Guze) [Nz :
I_I_J I‘I_‘ mm  Detectable line for DTC
/B F‘~‘|’G —  Nor-detectable line for DTC
R/G
o DATA LINK
CONNECTOR
FOR GST
w/B
7 5 4
T EANENNEN
DATA LINK LG/R  BiY B
CONNECTOR
FOR CONSULT
W/B
l_l—l 1 2 ]
[29] COMBINATION | y | y | Y |
CoMe YR GYL  BfY
(MALFUNCTION
INDICATOR LAMP)
(EDNED)
]
H’lw - —_— i
R YR GYL LG/R  B/Y
=T T Ea-G0
RwW YR GYL LG/R  BfY
‘ ' * 1 [
RAW YR GY/L LG/R
I]1a|l

1 1 1 BY BR BRA B B B
A EEE P P
LED-R SCIRX SCITX KLINE |ECM (ECCS o ®
CONTROL ird hrel
MODULE} — = = =
[ e e e e 1
| 1
HE s[e[7|Gzd 1 [PlRRRPEaprRlerlr (vee TNEN[NE—3]| 4N . 1]2]3]4[s[6[7]e
gioltolnlizizl4] Gy : T T s 1) [ O [ e T B & kY BN RN 10N[ W : NIEREEDEEIES
| e e e  ———— e e e —— i
I' --------------------- _—_—————————————
|
1[Es ]zl Nz [20] (vise) a0 [3e]ae)/aNE7TEE]Es] (Mag) | 112[3] & [4]5[6](ms8
:1918 17liel1s]14)13)12]11] w 34]33la2]31]30]20)28]27] w : 7|89 loli1lizlishatislis] w
101[102f103]104] [r0s]tce]ro7] 08 24|25
100{110(111[112] [113f114]115]116 31 a2 72
EErrET (4 ([ E2| MY
117118[119]120] [121]122}i23] 124 4243 mEE|E
AEC552A
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR

Fuel pressure at idling
kPa (kg/cm?, psi)

Vacuum hose is connected

Approximately
235 (2.4, 34)

Vacuum hose is disconnected

Approximately
2894 (3.0, 43)

Inspection and Adjustment

EGR TEMPERATURE SENSOR

Idle speed*1 mpm BE
No-load*2 BO0L50 (750£50°3 EGR temperature Voltage Resistance =
(in “N” position) * * ) C{°F) v MQ
; i . 0 (32 4.81 79-97 o
Air conditioner: ON § - 875 or more (32) G]L-.
(in "N" position) 50 (122) 2 81 0.57 - 0.70
Ignition timing 20°:2° BTDC"3 100 (212) 0.8 0.08 - 0.10
Closed throttle position switch touch [T
speed (“OFF” to “ON"} {in “N” 9501503
pasition) Pm
*1: Feedback controlled and needs no adjustments FRONT HEATED OXYGEN SENSOR AT
*2: Under the following conditions: HEATER
® Air conditioner swilch: OFF
® Electric load: OFF (Lights & heater fan) Resistance [at 25°C (77°F)] ) 23-43 o
® Sieering wheel: Kept in straight-ahead position TE
*3: Disconnect throttle position sensor
FUEL PUMP ED
IGNITION COIL
Besistance [al 25°C {77°F)] £ 02-50
Primary voltage v 12 =n
. _ £
Primery resisance ol Approxmaey 1.0
IACV-AAC VALVE
Secondary resistance Approximately 10 BN
[at 20°C (68°F)] ) pp ¥ Resistznce [at 25°C (77°F)] 0 Approximately 10
MASS AIR FLOW SENSOR INJECTOR
Supply voltage v Battery voltage (11 - 14) Resistance [at 25°C (77°F)] £} 10 - 14 §r
Output voliage at idle 0.9-18"
Mass air flow (Using CONSULT 0.9 - 5.8 at idle* o
or GST) gm/sec 7.5-13.2 at 2,500 pm* RESISTOR e
*: Engine is warmed up to normal operating temperature and running
unger no-load. Resistance [at 25°C (77°F)] k& Approximately 2.2
BT
ENGINE COOLANT TEMPERATURE THROTTLE POSITION SENSOR M,
SENSOR
Throttle valve conditions Resistance kil
Temperature °C (°F) Resistance k2 © e co [at 26°C (77°F)]
20 (68) 21-29 Completely closed Approximately 0.5 E.
50 {122} 0.68 - 1.00 Partially open 0.5-4.0
90 (194} 0.236 - 0.260 Completely open Approximately 4.0 [0
579

EC-423



580

SERVICE DATA AND SPECIFICATIONS (SDS)

CALCULATED LOAD VALUE

Inspection and Adjustment (Cont’d)

REAR HEATED OXYGEN SENSOR HEATER

Calcuiated load value %

(Using CONSULT or GST)
At idle 95-34.0%
At 2,500 rpm 13.9 - 24.9%

INTAKE AIR TEMPERATURE SENSOR

Temperature “C (°F)

Resistance k(}

20 (68)

21-29

80 (176)

027 -0.38

EC-424

Resistance [at 25°C (77°F)] {2 23-43

CRANKSHAFT POSITION SENSOR (OBD)

Resistance [at 20°C (668°F)] & 166.5 - 203.5
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