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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTC*S DTS
ltems CONSULT Reference Kems - CONSULT Reference
(CONSULT screen terms} | ECM* 551D page (CONSULT screen terms) | ECM*1 P page
Unable 1o access ECCS — _ EC-86 IGN SIGNAL-PRIMARY P1320 0261 EC-336
*COOLAN T SEN/CIRC PO125 0908 £C-149 INT/V TIMING CONT P1110 0805 EC-326
ABSL PRES SEN/CIRG PO105 0803 EC-118 KNOCK SEN/CIRCUIT P0O325 €304 EC-240
AIR TEMP SEN/CIRC PO110 0401 EC-127 MAF SEN/CIRCUIT*3 PO100 0102 EC-110
CAM POS SEN/CIR P0O340 ;o1 EC-249 MAP/BAR SW SOL/CIR P1105 1302 EC-318
CLOSED LOCP P1148 0307 EC-334 MULTI CYL MISFIRE PC300 0701 EC-235
CLOSED TP SW/CIRC P0510 0203 EC-311 ?gl_%%g Iﬂl&%ﬁ%a‘glc PO0OD 0505 B
COOLANT T SEN/CIRC PO115 0103 EC-133
CPS/CIRC (OBD) COG P1336 0905 EC-343 Eﬁﬁig Im‘é’:?gg IC InoDTC| Fashing' EC-54
CPS/CIRCUIT (OBD) P0335 0802 EC-244 OVER HEAT B o208 0445
CYL 1 MISFIRE Fasol 0608 BC-235 P-N POS SW/CIRCUIT P1706 1003 EC-4af
CYL 2 MISFIRE PO302 9807 EC-235 PURG CONTA & SV Ptaga 0312 EC-423
CYL 3 MISFIRE PO303 0606 EC-236 PURG CONTAV SV P1492 0807 EC417
CYL 4 MISFIRE P304 0605 EC-235 PURG VOLUME CONTN | P1444 0214 EC-378
ECM PO60S 030t EC-316 PURG VOLUME CONTA | P0443 1008 E£C-283
EGR SYSTEM P0400 0302 EC-255 REAR 02 SENSOR P0O138 0510 EC-197
EGR SYSTEM P1a02 o514 EC-359 REAR O2 SENSOR PO137 0511 EC-190
EGR TEMP SEN/CIRC P1401 0305 EC-353 REAR 07 SENSOR 00140 o512 o210
EGRC SOLENOID/V P1400 1005 EC-348 REAR 02 SENSOR Po138 o707 co.204
FGRC-BPT VALVE Poa02 0306 EC-263 RR 02 SEN HEATER PO141 0902 EC-215
EVAP PURG FLOW/MON | P1447 o EC-391 THRTL POS SEN/CIRC®3 | P0120 0403 EC-138
EVAP SMALL LEAK P1440 0213 EC-366 TOR CONV CLTCH SV | P1775 0904 EC-436
EVAP SMALL LEAK P0440 0705 EG-272 TOR GONV CLTCH S| P1776 0513 o1
EVAPO SYS PRES SEN | P04s0 0704 EC-294 TW CATALYST SYSTEM | Po4z0 B Eo.068
FRONT 02 SENSOR Po130 0303 EC-154 VC CUT/ BYPASS/V P1481 0311 EC-411
FR 02 SEN HEATER P0135 0901 EC-186 VG BYPASSY P40 0801 Eo406
FRONT 02 SENSOR PO133 0409 EC-173 VEH SPEED SEN/CIRC | PO500 0104 EC-300
FRONT 02 SENSOR PO132 0410 EC-167 VENT CONTROL VALVE | P1448 215 EC-386
FRONT 02 SENSOR PO131 0411 EC-181 VENT CONTROL VALVE | P1448 0309 EC-400
FRONT 02 SENSOR PO134 0412 EC-181 VENT CONTROL VALVE | P0446 0903 £C-289
FUEL SYS DIAGLEAN Por oo EC219 *1: In Diagnostic Test Mode |l {Seif-diagnostic results)
FUEL SYS DIAG-RICH Fo172 o114 EC-225 " These numbers are controlied by NISSAN. -
FUEL TEMP SEN/CIRC PO180 0402 EC-231 *2: These numbers are prescribed by SAE J2012.
IACV/AAC VLV/CIRC P0505 0205 EC-304 *3: When the fail-safe operation occurs, the MIL illumi-
nates.
*4: While engine is running.
*5: 1st trip DTC No. is the same as DTC No.
EC-2



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

P NO. INDEX FOR DTC

DTC*S DTC*s
CONSULT Iltems Reference CONSULT ltermns Refersnce @[I
* CONSULT screen terms age B {CONSULT screen terms) page =
G ECM*1 | ( ) pag GST™2 ECM*1
— — Unable to access ECCS EC-86 P0443 1008 | PURG VOLUME CONT/A EC-283
Flash- | NO SELF DIAGNOSTIC PO446 0903 | VENT CONTROL VALVE EC-289 A
No DTC o £ EC-54
ing’4 | FAILURE INDICATED PO450 0704 | EVAPO SYS PRES SEN EC-204
NQO SELF DIAGNCSTIC
_ PO500 0104 | VEH SPEED SEN/CIRC EC-300
POOD0 1 0505 | pay URE INDICATED &
PO505 0205 | IACV/AAC VLV/CIRC EC-304
PO100 0102 | MAF SEN/CIRCUIT*3 EC-110
PO510 0203 | CLOSED TP SW/CIRC EC-311
PO105 0803 | ABSL PRES SEN/CIRC EC-119
POB05 0301 |ECM EC-316 LE
PO110 0401 AIR TEMP SEN/CIRC EC-127
P1105 1302 |MAP/BAR SW SOL/CIR EC-318
POH15 0103 | COOLANT T SEN/CIRC EC-133
P1110 0805 | INT/V TIMING CONT EC-326
P0O120 0403 | THRTE POS SEN/CIRC™3 EC-138
P1148 0307 | CLOSED LOOP EC-334
P0O125 0908 | *COOLAN T SEN/CIRC EC-149
P1320 020 IGN SIGNAL-PRIMARY EC-336
PG130 0303 [FRONT 02 SENSOR EC-154
P1336 0905 | CPS/CIRC (OBD) COG EC-343
PG131 0411 FRONT 02 SENSOR EC-161 FE
P1400 1005 | EGRC SOLENQIDYW EC-348
P0132 0410 | FRONT Q2 SENSOR EC-167
P1401 0305 |EGR TEMP SEN/CIRC EC-353
P0133 0409 | FRONT O2 SENSOR EC-173
P1402 0514 | EGR SYSTEM EC-359
PO134 | 0412 |FRONT 02 SENSCR EC-181 ol
P1440 0213 | EVAP SMALL LEAK EC-366
PO135 0901 FR O2 SEN HEATER EC-186
P1444 0214 |PURG VOLUME CONT/ EC-378
PD137 0511 | REAR 02 SENSOR EC-190
P1446 0215 | VENT CONTROL VALVE EC-386 [V
PO138 0510 | REAR 02 SENSOR EC-197
P1447 o111 EVAP PURG FLOW/MON EC-391
PO135 0707 | REAR Q2 SENSOR EC-204
P1448 0309 | VENT CONTROL VALVE EC-400
PO140 0512 |REAR 02 SENSOR EC-210 AT
P1480 0801 VCN BYPASS/V EC-408
PO141 0902 |BR O2 SEN HEATER EC-215
P1491 0311 | VC CUT/V BYPASS/Y EC-411
PO171 0115 | FUEL SYS DIAG-LEAN EC-219
P1492 0807 | PURG CONT/V 5/V EC-417
PO172 0114 | FUEL SYS DIAG-RICH EC-225 =
P1493 0312 | PURG CONT/V & SV EC-423
PO180 0402 | FUEL TEMP SEN/CIRC EC-231
P1706 1003 | P-N POS SW/CIRCUIT EC-431
PO300 0701 | MULTI CYL MISFIRE EC-235
P1775 0904 | TOR CONV CLTCH SV EC-436
P3301 0608 | CYL 1 MISFIRE EC-235
P1776 0513 | TOR CONV CLTCH S/ EC-441
PQ302 0807 | CYL 2 MISFIRE EC-235
— 0208 | OVERHEAT EC-446
P0303 0606 | CYL 3 MISFIRE EC-235 BE
PO304 0605 | CYL 4 MISFIRE EC-235 1: ?thagnost;)c Test Modet I I?Sgl{j—dlle\il?ggs:;\lc results).
ese numbers are controlled by .
P0325 0304 |KNOSK SEN/CIRCUIT EC-240 “2: These numbers are prescribed by SAE J2012.
PO335 0802 |CPS/CIRCUIT {OBD) EC-244 *3: When the fail-safe operation occurs, the MIL illumi- ST
P0340 0101 | CAM POS SEN/CIR EC-249 nates.
*4: While enging is running.
-2 . X
P0400 0302 ) EGR SYSTEM FC-255 *5: 1st trip DTC No. is the same as DTC No. B
PQ402 0306 |EGRC-BPT VALVE EC-263 5]
P042G 0702 | TW CATALYST SYSTEM EC-268
PO44G 0705 | EVAP SMALL LEAK EC-272 T
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PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number

(Kent-Moore No.) Description

Tool name

KV10117100 Loosening or tightening front heated oxygen
(J36471-A) sensor with 22 mm (0.87 in) hexagon nut

Heated oxygen sensor
wrench

NT379

Kv10114400 a Loosening or tightening rear heated oxygen
b

(J-38365) "IJ sensor
Heated oxygen sensor
wrench

NT&36 a: 22 mm (0.87 in)

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

NT653
Leak detector Locating the EVAP leak.
(J41416)

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

NT704
Hose clipper Clamping the EVAF purge hose between the
¢ — ) fuel tank and EVAP canister applied to DTC

P1440 [EVAP control system (Smalil leak —
Positive pressure)].
NT720

EC-4



PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)
“AlR BAG”

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

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

tem consists of air bag modules (located in the center of the steering wheel and in the instrument panel

- on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.

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 performed by an authorized NISSAN dealer.

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

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

Precautions for On Board Diagnostic (OBD)
System of Engine

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

the driver of a malfunction causing emission deterioration.

CAUTION:

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

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

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

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.

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

EC-5
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PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt battery as
power source.

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

ECCS PARTS HANDLING
Handte mass air flow sensor carefully to

avoid damage.

any type of detergent.

@ Do not disassemble IAC valve-AAC valve.
Even a slight leak in the air intake system

can cause serious problems.

& Do not shock or jar the camshaft

pasition sensor.

Do not disassemble mass air flow sensocr.
@ Do not clean mass air flow sensor with

Engine Fuel & Emission Control System

ECM

Do not disassemble ECM [(ECCS controi
module).

Do not turn on-hoard diagnostic test made
selector forcibly.

If a battery terminal is disconnected, the
memory will return to the ECM value. The
ECM will now start 1o seff-control at its
initial value. Engine operation can vary

slightly when the terminal is disconnected.

However, this s not an indication of a
prablem.

Do not replace parts because of a slight
variation.

WHEN STARTING

Do not depress accelerator pedal

when starting.

Immediately after starting, do not rev
up engine unnecessarily.

Do not rev up engine just prior to
shutdown.

EC-6

WIRELESS EQUIPMENT
& When instailing C.B. ham radio or a
mobile phone, be sure tc observe
the foliowing as it may adversely
affect electronic contro! systems
depending on its installation location.
1)  Keep the antenna as far as possible
away from the electronic control
units.
2) Keep the antenna feeder line more
the 20 cm (B in} away from the
hamess of electronic controls.
Do not 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.
Be sure to ground the radic to
vehicle body.

FUEL PUMP

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

#® Tighten fuel hose clamps to the specified
torque.

ECM HARNESS HANDLING
@ Securely connect ECM harness

connectors.

A poor connection can cause an
extremely high {surge} voltage to develop
in coil and condenser, thus resulting in
damage to I1Cs.

® Keep ECM harness at least 10 cm {4 in}

away from adjacent harnesses, to prevent
an ECM system malfunction due to
receiving external noise, degraded
operation of ICs, etc.

® Keep ECM parts and harnesses dry.
® Before removing parts, turn off ignition

switch and then disconnect battery
ground cable.

AEC802



PRECAUTIONS AND PREPARATION

SEF289H

L.oosened

r Tightened

SEF308QY

Bend

Break

SEF291H

o e
Perform ECM in-
put/output signal)
inspection before
replacement.
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Precautions

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

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

disappears.
®/: 3.0 - 5.0 Nm {0.3 - 0.5 kg-m, 26 - 43 in-lb)

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

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

Before replacing ECM, perform Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-95.

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

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

EC-7
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PRECAUTIONS AND PREPARATION

Precautions (Cont’d)

Salenoid valve

Battery
voltage

Harness connector
for selenoid valve

Circuit tester

!

SEF348N

170

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

and damage the ECM power transistor.

EC-8



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Paris Location

MA
EGR temperature sensor Throttle position sensor
IACV-AAC valve with {AGVY-FICD solenoid valve E
EVAP canister purge control soienoid valve Absolute pressure sensor .
One-way valve EGRC-solenoid valve Le

EGRC-BPT vailve

Fuel filter

EVAP canister purge
control valve [FE

MAP/BARQO swilch solenoid valve -

EVAP canister purge

volume control valve
Power steering
oil prassure switch

EVAP service port
e g AN Lﬂ%
"

Gl

Ay a

ey

MT

AT

o A
3 I ( RA
¢
NN
15 &
— BR
\\ (|~ __\
Intake valve timing { Intake air ST
control solenoid valve temperature sensor
Engine coolant temperature sensor Mass air flow sensor RS
Fuel injectors Ignition coil, power transistor,
camshaft position sensor built inte distributor
Front healed oxygen sensor EGR valve T

Knock sensor Crankshaft position sensor (OBD)

HA

EL

1D

SEF8414

EC-11 173



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

SEF207T
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Front drive shaft
¥ (Right side)

Rear heated
oxXygen Sensor

SEF208T

tLeft side view
i ECM Fuel pump

harness conneclor

Rear seat
access

ECM harness

connecter S

View A

Diagnostic test ECM
\mode selector /

SEF451T

EC-13
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EVAP canister purge
One-way vaive volume control valve
{Colored side should
face the vacuum.)

Vacuum gallery B

()
Fuel pressure regulator

EVAP canister purge
conirol socienoid valve

\\Absolute pressure sensor

o \ EGRG-solencid valve
i b 6°
EVAF canister purge @ Vacuum gallery A -
control valve l l x EGRC-BPT
|

valve

EGRC-solencid

valve

SEF843Y

@ EVAP canister purge control @ MAP/BARO switch solenoid @ EGRC-solencid valve to Vacuum

valve to EVAP canister purge valve fo Vacuum gallery B gallery A

control soienoid valve (3 One-way valve to Vacuum gal- Fuel pressure regulator to Intake

Absolute pressure sensor to lery B manifold collector

M?F’/BAHO switch solenoid (8) One-way valve to EVAP canister (i) EGR valve to EGRC-BPT valve

valve i

) purge control solenoid valve E 5 . |

(3 EVAP canister purge control (@ MAP/BARO switch solenoid ® QSIES %Olenold valve to Vacuum

solenoid valve to Vacuum gal- valve to Vacuum ga“ery A

lory A EGRC-solencid valve to EGRC-

BPT valve

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

control system.

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

hoses.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Mass air flow sensor

Engine coolant temperature sensor

Y

Front heated oxygen sensor

Y

fgnition switch

Y

Throttle position sensor

Y

Neutral position/lnhibitor switch

Y

Air conditioner switch

Y

Knock sensor

ECM

h 4

"1

® EGR temperature sensor

® |ntake air temperature sensor

® Crankshaft position senser (OBD)

® EVAP control system pressure
sensor

Battery voltage

Y

Power steering oil pressure swilch

Vehicle speed sensor

vy

Tank fuel temperature sensor

Absolute pressure sensor

2

Rear heated oxygen sensor

Y

A4

*3

Closed threttle position switch

h 4

Fuel injection & mixture ratio
control

Distributor ignition system

Injectors

Idie air control system

Y

Power transistor

Valve timing contro!

Y

h 4

IACV-AAC valve and
JIACV-FICD solenoid valve

Fuel pump controf

Intake valve timing contral scle-
noid valve

Y

Front heated oxygen sensor
monitor & on board diagnostic
system

Y

Fuel pump relay

EGR control

Malfunction indicator lamp
(On the instrument panel)

Heated oxygen sensor heater
controf

Y

EGRC-solenoid valve

EVAP canister purge flow con-
trol

hd

hd

Heated oxygen sensor heater

Cooling fan control

® CYAP canister purge volume
control valve

@ EVAP canister purge controt
solenoid valve

Air conditioning cut control

h 4

Couoling fan relay

Torgque converter clutch lock-up
cancellation control

Y

Air conditioner relay

Y

Torque converter clutch sole-
noid valve

Y

® EVAP canister vent control
valve

® Vacuum cut valve bypass
valve

® MAP/BARO switch solenoid
valve

*1: These sensors are not used to control the engine system. They are used only for the on board diagnosis.

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

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshail position sensor

Engine speed and piston position

Mass air flow sensor

Amount of intake air

A4

Engine coolant temperature sensor

Engine coolant temperature

Y

Density of oxygen in exhaust gas

Front heated oxygen sensor

h 4

Throtile position sensor Throtlle position

h 4

Park/Neutral position switch Gear position

Throttle valve idle position

Vehicle speed sensor Vehicle speed

¥

Ignition switch Start signal

ECM

Y

Injector

Y

Air conditioner switch

Air conditioner operation

h 4

Knock sensar

Engine knocking condition

Y

Electrical load

Electrical ioad signal

h 4

Battery Battery voltage

Power steering oil pressure swilch

Powaer steering operation

h 4

Rear heated oxygen sensor™

Density of oxygen in exhaust gas

k4

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

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

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

<Fuel increase>

¢ During warm-up

When starting the engine

During acceleration

Hot-engine operation

When selector lever is changed from “N” to
“D” (AT models only)

e High-load, high-speed operation

<Fuel decrease>

e During deceleration

& During high engine speed operation

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOCP

CONTROL ECM
[ECCS
control Injection pulse

Feedback s;gnal module)

Front
heated
oxygen
sansor
\, Fuel injection
Combustion

MEFO025DA

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

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three-way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front heated oxygen sensor in the exhaust
manifold to monitor if the engine operation is rich or lean. The
ECM adjusts the injection pulse width according to the sensor
voltage signal. For more information about the front heated oxy-
gen sensor, refer to EC-154. This maintains the mixture ratio
within the range of stoichiometric (ideal air-fuel mixture).

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

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects

any of the following conditions. Feedback control stops in order

to maintain stabilized fuel combustion.

e Deceleration and acceleration

e High-load, high-speed operation

e Malfunction of front heated oxygen sensor or its circuit

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

e High engine coolant temperature

e During warm-up

e When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as
possible. However, the basic mixture ratio is not necessarily con-
trolfed as originally designed. Both manufacturing differences
(i.e., mass air flow sensor hot film) and characteristic changes
during operation (i.e., injector ciogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then computed
in terms of “injection pulse duration” to automatically compen-
sate for the difference between the two ratios.

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

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

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

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

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Injection pulse
( v L

No. 1 cylinder

No. 2 cylinder

L

No. 3 cylinder

[
e 1 engine cycle -

Sequential multiport fuel injection system

No. 4 cylinder

MEF522D

No. 1 cylinder—n n n
No. 2 cylinder b — ML M1
n n

No. 3 cylinder n

No. 4 cylinder n M ]

}7 1 engine cycle —4

Simultaneous multiport fue! injection system

MEF523D

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

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

Sequential multiport fuel injection system

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

Simultaneous multiport fuel injection system

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

The four injectors will then receive the signhals two times for each
engine cycle.

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

FUEL SHUT-OFF

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

Distributor Ignition (DI) System

A J

Mass air flow sensor

Amount of intake air

v

Engine coclant temperature sensor

Engine coolant temperature

Y

Throttle position sensor

Throttle position

h J

Throttle valve idle position
Vehicle speed

Power tran-
"

Vehicle speed sensor

Ignition switch

Start signal

* ECM " sistor

v

Knock sensor

Engine knocking

Y

Park/Neutral position switch

Gear position

hd

Battery

Battery voltage

Y

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

3
w
©
2

- N

600 1,000 1,400 1,800 2,200
Engine speed (rpm} SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air conditioner “ON” signal

Distributor Ignition (DI) System (Cont’d)
SYSTEM DESCRIPTION
The ignition timing is controlled by the ECM to maintain the best
air-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms
the map shown.
The ECM receives information such as the injection pulse width
and camshaft position sensor signal. Computing this
information, ignition signals are transmitted to the power tran-
sistor.
e.g., N: 1,800 rpm, Tp: 1.50 msec

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

e At starting
e During warm-up
e Atidle

At low battery voltage

e During acceleration

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

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

Air Conditioning Cut Control

hd

Throttle position sensor

Throettle valve opening angle

¥

Camshaft position sensor

Engine speed

Y

Engine coolant temperature sensor

Engine coolant temperature -
g P ! conditioner

Air

h 4

ECM

Start signal

relay

ignition switch

Vehicle speed

Y

Vehicle speed sensor

Power steering oil pressure switch

Power steering operation

h 4

SYSTEM DESCRIPTION

e When the engine coolant temperature
becomes excessively high.

This system improves engine operation when the . .
Y P Y P e When operating power steering during low

air conditioner is used.

Under the following conditions, the air conditioner

is turned off.

e When the accelerator pedal

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

engine speed or low vehicle speed.
e When engine speed is excessively low.

is fully

EC-19
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicie speed sensor

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

Vehicle speed

Y

Park/Neutral position switch

Neutral position

Y

Throttle position sensor

Throttle position
» ECM

A

Engine coolant temperature sensor

Injectors

Engine coolant temperature

Y

Camshaft position sensor

Engine speed

.

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

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

NOTE:

This function is different from deceleration control listed
under “Multiport Fuel Injection (MFI) System’, EC-16.

EC-20



EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold

Throttle beody

Vacuum cut valve bypass valve

Vacuum cut valve E

Purge line

EVAP canister
purge controf

A

—EvaP ;Qnister purge~/
volume control valve

solencid valve
EVAP canister

Refueling contral

valve and refusling
EVAP vapor cut valve

valve

Fuel tank

== purge control valve
Water separator
@ Retief of
vacuum ..
4 C:I . Air
Sealing gas cap with || EVAP 4m : Fusl vapor
pressure relief valve Bli canister

and vacuum -relief

EVAP canister

vent control valve SEF844U

SEF210U

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

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

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

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

Inspection

EVAP CANISTER

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

port ®.

EC-21
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EVAPORATIVE EMISSION SYSTEM

5.1 - 6.3
{0.52 - D.84,
45.1 - 56.8)

74.6 - 95.5)

: Nem (kg-m, in-lb)

SEF471U

Valve B

Valve A

Fuel tank sigde SEF427N

Vacuum/Pressure gauge
Vacuum/

Pressure

Fuel filler

Fuel filler cap adapter
SEF9438

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 (Buiit into fuel
filler cap)

1. Wipe clean vaive housing.
2. Check valve opening pressure and vacuum.
Pressure:
16.0 - 20.0 kPa (0.163 - 0.204 kg/cm?, 2.32 - 2.90
psi)
Vacuum:
-6.0 to —3.5 kPa (~0.061 to -0.036 kg/cm?, -0.87
to -0.51 psi)
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.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL VALVE

Refer to EC-423.

VACUUM CUT VALVE AND VACUUM CUT VALVE
BYPASS VALVE
Refer to EC-411.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-378.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOCID VALVE

Refer to EC-423.

TANK FUEL TEMPERATURE SENSOR
Refer to EC-231.

EC-22



EVAPORATIVE EMISSION SYSTEM

Adapter for service port

EvAP
service
port

Pressure pump SEF462U

M EvAP 5YSTEM CLOSE Hi
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVIGE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.
NEVER USE COMPRESSED
AIR OR HIGH PRESSURE
PUMP!
DO NOT START ENGINE.

~ TOUCH START.

cancEL || START |

SEF§58L

SEF200U

0
A B Ny J
EVAP canister
¥ vent control valve

j\“ EVAP canister
SEF264Y

Vacuum cut valve bypass valve

Vacuum cut valve

SEF255Y|

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

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

L&
B

How to detect fuel vapor leakage

CAUTION:
* Never use compressed air or a high pressure pump. ﬂ
e Do not start engine.

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

NOTE:

Improper installation of adapter to the service port may

cause a leak.

1. Aftach the adapter securely to the EVAP SERVICE

port. MY

Also attach the pressure pump and hose.

Turn ignition switch “ON”.

Select the “EVAP SYSTEM CLOSE” of “WORK sy

SUPPORT MODE” with CONSULT. -

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

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

7. Remove adapter and hose with pressure pump.

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

OR

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

‘ and pressure pump with pressure gauge to the EVAP &7

service port.

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

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

4. Remove adapter and hose with pressure pump.

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

L

o

S
=
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister purge volumes control valve

EVAP canister purge
/volume control valve
G D e
ﬁi
r"‘
J

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

hoses.
SEF845U)
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EVAPORATIVE EMISSION SYSTEM
Evaporative Emission Line Drawing (Cont’d)

N L
% - ]( —— MA
T [ %% JH.-JJJJJmm;} J ]
G : N !
r"‘;w.—-
= —_————

Refer to
previous

page

—— =
1N
G s LI I\
f[aj;__—:—:?_ {p..__......_.q‘\_ .Dg_u_g_:::::::::::j: = = _.
—@@j’ / s \J— \ B4
A _ B
= EVAP vapar purgs line mi

1l

| i T g
\VAF’ canister vent control valve -
'\ / © EVAP canister

o
__Vacuum_cut valve I
N\ o
N A=

\(o

3 =
faf

L
EL

. ;
// Vacuum cut valve ™)

- -
valv S T
bypass valve Water separator T

l EVAP control system
B pressure 88nsor

SEF846U
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)
SYSTEM DESCRIPTION

i| \
| J—/Jﬁ ‘—‘_l
Vacuum- [ )
— cut valve Recireulation line
To EVAF canister
purge volume One-way fuel valve

Refueling EVAP vapor line

EVAP purge line /
\ Signal lineg

Fuel tank

Retfueling contrel valve

control valve

EVAP
canister

To water separator Refueling EVAP vapor cut valve

SEF208Y

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

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

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

WARNING:

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

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

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

CAUTION:

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

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

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

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

Do not tighten hose and clamps excessively to avoid damaging hoses.
After installation, run engine and check for fuel leaks at connection.

seo0enpTDe
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EVAPORATIVE EMISSION SYSTEM

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)
DIAGNOSTIC PROCEDURE
SYMPTOM: Fuel odor from EVAP canister is strong. Gl
INSPECTION START
A
A4
GHECK COMPONENT NG | Replace EVAP canister. N
{EVAP canister). " ]
Check EVAP canister for water.
Weigh the EVAP canister with vent control
LG

valve attached.

I the weight is:

More than 1.8 kg (4 Ib) —» NG

Less than 1.8 kg (4 Ib) —» DK

If OK, check that water drains from the

canister.
Water should not drain from the EVAP FE
canister.

+ X el
CHECK COMPONENT NG | Replace refueling EVAP
(Refueling EVAP vapor cut valve}. "| vapor cut valve with fuel
Check refuefing EVAP vapor cut valve for tank. b
open.
Refer to “COMPONENT INSPECTION",
EC-29. AT

OK

4 NG EA
CHECK COMPONENT .| Replace refueling control -
(Refusling control valve). "1 vaive with fuel tank.
Check refueling control valve diaphragm B

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

OK

R

g,

¥
INSPECTION END

[@7)]
=

EC-27 189



EVAPORATIVE EMISSION SYSTEM
On Board Refueling Vapor Recovery (ORVR)
(Cont’d)
SYMPTOM: Cannot refuel/Fuel odor from the fuel filler
opening is strong while refueling.

INSPECTION START

¥
CHECK COMPONENT NG_ Replace water separator or

{Water separator and EVAP canister). | EVAP canister.
1. Check water separator for insect nests
or debris. Refer to “COMPONENT
INSPECTION", EC-375.
2. Weigh the EVAP canister with vent con-
frol valve attached.
If the weight is:
More than 1.8 kg (4 Ib) — NG
Less than 1.8 kg (4 Ib) — OK
If OK, check that water drains from the
canister.
Water should not drain from the
EVAP canister.

OK
Y
CHECK COMPONENT NG, | Repair or replace hoses
(Vent hoses and vent tubes). and tubes.
Check hoses and tubes between EVAP
canister and refueling control valve for
clegging, kink, looseness and improper
connection.
OK
h 4
CHECK COMPONENT NG | Replace filler neck tube.
(Filler neck tube).
Check signal line and recirculation line for
clogging, dents and cracks.
OK
¥
CHECK COMPONENT NG| Replace refueling control
(Refueling control valve). vaive with fuel tank.
Refer to “COMPONENT INSPECTION”
on next page.
oK
N
CHECK GOMPONENT NG | Replace fuel tank with
(Refueling EVAP vapor cut vaive). refueling EVAP vapor cut
Refer to “COMPONENT INSPECTION” valve.
on next page.
J OK
A
CHECK COMPONENT NG | Replace fuef filler tube or
(Fuel filler tube). replace one-way fuel vaive
1. Check filler neck tube and hose con- with fuel tank.

nected to the fuel tank for clogging,
dents and cracks.

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

OK

h 4
INSPECTION END
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EVAPORATIVE EMISSION SYSTEM
On Board Refueling Vapor Recovery (ORVR)
(Cont’d)

COMPONENT INSPECTION

Refueling contro! valve

Check refueling control valve as foIIOWS'
1. Remove fuel filler cap. A
2. Check air continuity between hose ends (&) and ®. ‘
Blow air into the hose end (B). Air should flow freely into the fuel tank.
3. Blow air into hose end ®) and check there is no leakage. T
4. Apply pressure to both hose ends B and ® [20 kPa (150 mmHg, 5.91 inHg)] using a pressure pump
and a suitable 3-way connector. And check there is no leakage.
If NG, replace refueling control valve with fuei tank. &

\ \ @A) (Signal line)

\ \ \‘ (Refueling EVAP vapor lin} ~
o \ — FE

2 s j &l

Fuel tank

Recirculation line

D
~fet — ——— EVAP purge line {(hoss)
i
— (N BT
\/k
' ‘.
12
e'@(g:.{, AT
({}
/ [
To fuel flller
tube upper 10 EVAP ) RA
canhister SEF207v
. BE
Refueling EVAP vapor cut valve
A (Signal line) 1. Remove fuel tank. Refer to “FUEL SYSTEM” in FE section.
X 3-way connector Drain fuel from the tank as follows: 5T

a. Remove fuel feed hose located on the fuel gauge
retainer. ~
b. Connect a spare fuel hose, one side to fuel gauge RS
retainer where the hose was removed and the other
side to a fuel container.
¢. Drain fuel using “FUEL PUMP RELAY" in “ACTIVE BT
TEST” mode with CONSULT.
OR

<= a. Remove fuel gauge retainer. HA
‘llm‘ : . gaug T .
A b, Drain fuel from the tank using a hand pump into a fuel
container.
2. Check refueling EVAP vapor cut valve for stuck to close as HL
follows.
EVAP vapor line] Blow air into the refueling EVAP vapor cut valve (from hose B
e \ end ®), and check that the air flows freely into the tank. :
3. Check EVAP vapor cut valve for stuck to open as following.
Fuel tank a. Connect vacuum pump to hose ends (& and using a

suitable 3-way connector.

b. Remove fuel gauge retainer with fuel gauge unit.
SEF208V|
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EVAPORATIVE EMISSION SYSTEM

After removing filler tube

Cne-way fuel valve

Fuel tank

D —

(I

SEFE65L

On Board Refueling Vapor Recovery (ORVR)

(Cont’d)

Always replace O-ring with new one.

¢. Put fuel tank upside down.

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

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

One-way fuel valve

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

2. Remove fuel filler tube and hose.

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

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

EC-30



POSITIVE CRANKCASE VENTILATION

Description

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

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

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

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

The ventilating air is then drawn from the air duct

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

Under fuli-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
= : Blow-by gas

Acceleration or high load

PCV valve operation

Engine not running
or backfiring

;@%‘@%@

Idiing or Acceieration
decelerating or high load

L=

Cruising

AECS09

SEC137A

Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

VENTILATION HOSE

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

EC-31
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BASIC SERVICE PROCEDURE

>
,_ ' Data link connector
for CONSULT

AECE78

W FUCL PRES RELEASEM [

FUEL PUMP WILL STQOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL,

| START |

SEF823K

L_J Fuel purnp fuse
~
N AEC680

Fuel Pressure Release

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

@ 1. Turn ignition switch ON.
2.

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

3. Start engine.

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

5. Turn ignition switch OFF.

Remove fuse for fuel pump.

Start engine.

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

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

@ =

Fuel Pressure Check

When reconnecting fuel line, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.
Use a torque driver to tighten clamps.
Use Pressure Gauge to check fuel pressure.
Do not perform fuel pressure check with system oper-
ating. Fuel pressure gauge may indicate false readings.
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and fuel tube
{engine side).
Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.
Read the indication of fuel pressure gauge.
At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 ka/cm?, 34 psi)
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regula-
tor Check.
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BASIC SERVICE PROCEDURE

Fuel Pressure Regulator Check

Fuel pressure 1. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold. Gl
Plug intake manifold with a rubber cap.

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

Fuel pressure should decrease as vacuum increases. If _
results are unsatisfactory, replace fuel pressure regulator. 5k

Vacuum

@

pON

SEF718B

L; Injector Removal and Installation

\; "’

G @;//d 1. Release fuel

_ AN . Release fuel pressure to zero. o _

= = 7| 2. Remove injector tube assembly with injectors from intake
(O

LG

7 .
- = TE% manifold.
u-— =L 3. Remove injectors from injector tube assembly. _
= — e Push injector tail piece. F
e Do not pull on the connector.

Loosen in numerical order |

T AECT92
4. Install injectors. b
%/ s (26_93{', ‘_"f,_;'g'ﬁg_m e Clean exterior of injector tail piece.
&P 260- 339 inlb) e Use new O-rings. . N AT
Upper f Injestor e Face metal plate of upper insulator to injector.
insulator O-ring CAUTION:

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

5. Assemble injectors to injector tube assembly. )
6. Install injector tube assembly fo intake manifold. RA

& 4N

7. Tighten fuel tube bolts to 9.32 to 10.8 N-m {0.95 to 1.10
kg-m, 6.9 to 8.0 ft-Ib) as shown in the figure. Then tighten

the bolts to 20.6 to 26.5 N'm (2.10 to 2.70 kg-m, 15t0 20 gy
ft-1h).
RS
E
Tighten in numerical order ' [
- - AECT793
()
Fast Idle Cam (FIC)
—_— Fast idle
[ s COMPONENT DESCRIPTION -
\ The FIC is installed on the throitle body to maintain adequate
" engine speed while the engine is cold. It is operated by a volu-
metric change in wax located inside the thermo-element. The [0

® o thermo-element is operated by engine coolant temperature.

5O

[—]

AEC891
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BASIC SERVICE PROCEDURE

Thermo-element

17
(0.669) ] 1645
16 ] 1510 ) 10.6476)
= (0.630) |
= ’ ‘ 15.35
E (0.591) | (08043)
- 14 p14.25
o (0.551) @ ! : {05610
_\El: 13 1 1
& (0.512) . :
12 !
{11.05 ; '
{0.472) (©.435) ) ! |
1M i |
{D.433) i !
1o ~995A : :
03941 10.32) / b
T T Tt }
-20 0 20 25 40
(-4) 132) (BB}(77) (104}
Thermo-element temperature °C (°F}
AECaz2
Adjusting screw (s)
Lock nut
h
Fast idle
cam
® 0
R
%:_L
Clearance
@ Throttle stopper
SEF0B3QA

Fast Idle Cam (FIC) (Cont’d)

COMPONENT INSPECTION AND ADJUSTMENT

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

2. Measure thermo-element stroke (L) and room temperature.

3. Check thermo-element stroke (L) as shown in the figure.
If the stroke is not within the range (@), replace thermo-ele-
ment with new one. Then return to step 1 again.

4. Adjust clearance & between throttle stopper and throttie
adjusting screw to specification by turning adjusting screw
(S)-

Models Clearance @ mm (in)
M/T 0.72 - 1.18 {0.0283 - 0.0465)
AT 0.95 - 1.43 (0.0374 - 0.0563)

5. Rotate adjusting screw (S) clockwise or counterclockwise
by Z turns according to the following equation, then tighten
the adjusting screw lock nut.

L—1s*
Y

*:  Value of the specified line (Ls) at the temperature of thermo-
element actually measured.
Y = 0.8 mm (0.031 in)

# Direction of adjusting screw (S) rotation

(1) Positive (+) Z: Counterclockwise

(2) Negative (-) Z: Clockwise

Z=

EC-34



BASIC SERVICE PROCEDURE

Fast Idle Cam (FIC) (Cont’d)

For example:

Case | Case 1l
Thermo-element
temperature 25{77) 40 (104)
OC (OF)
Thermo-element _
specified stroke {Ls) 14,0 (0.551) 15.35 (0.6043)
mm (in)
Therme-element
stroke (L} mm {in) 14.8 (0.583) 14.15 (0.5571}
14.8 - 14.0 1415 - 15,35
) Z= =10/ |Z= ———————— =15/
Revolutiens of 0.8 08
adjusting screw (Z)
mm/in 0.583 - 0.551 0.5571 - 0.6043
_ =10 _ =
0.031 0.031
Direction of revofution Counterciockwise Clockwise

EC-35
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BASIC SERVICE PROCEDURE

PREPARATION

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment

¢ Make sure that the following parts are in

good order.
Battery
Ignition system

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

Fuses

Vacuum hoses
Air intake system

ECM harness connector

Engine oil and coolant levels

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

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

Overall inspection sequence

INSPECTION

Y

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

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

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

Turn off headlamps, heater blower, rear
window defogger.

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

Perform diagnostic test mode |l
{Self-diagnostic results).

NG

OK

Y

Check & adjust ignition timing.

b4

Repair or replace.

h J

Check & adjust idle speed.

A

¥

F 3

Y

INSPECTION END

198

Check front heated oxygen sensor NG_ Check front heated oxygen sen- NG Repair or replace harness.
function. "1 sor hamess. " o
OK OK
A
Check CO%. OK‘ Replace front heated oxygen sen-
G "1 sor.
A 4 Jl"
Check emission control parts and ‘NG Check front heated oxygen sensor OK
repair or replace if necessary. b function.

EC-36



BASIC SERVICE PROCEDURE

>

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

START

AECB692

Visually check the following:
Air cleaner clogging
Hoses and ducts for [eaks
EGR valve operation
Electrical connectors
Gasket

Throttle valve and throttle position sensor operations

(8]

b4

Wi
\\\“ \ Uy
SNy,

N .
N 3 “4
, 2

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

B ¥

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

Timing indicator

AECH943

SEF247F v
Perform ECM Self-diagnosis.
CK NG
¥
< Repair or replace components as necessary.
v
Run engine at about 2,000 rpm for about 2 minutes under no-
load.
Rev engine two or three times under no-load, then run engine for
about 1 minute at idie speed.
SEF248F
5 = v
B IGN TIMING ADJ B [ ] @ 1. Select “IGNITION TIMING ADJ” in WORK SUPPORT
IGNITION TIMING FEEDBACK mode. L
CONTROL WILL BE HELD 8Y 2. Touch "START".
TOUCHING START. @ 1. Stop engine and disconnect throttle position sensor
AFTER DOING SO, ADJUST harness connector.
IGNITION TIMING WITH A 2. Start engine.
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION <
SENSOR. : -
Rev engine {2,000 - 3,000 rpm) 2 or 3 times under no-load and
l START J run engine at idle speed.
SEF546N
E
a

Check ignition timing with a timing light.

M/T: 8°x2° BTDC

A/T: 8°+2° BTDC (in “N” position)

¥ OK +NG

(Go to next page.)

EC-37

(Go to next page.}
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Idle Mixture Ratio

B IGN TIMING ADJ I []

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

START

SEF546N

:6 B
Increase :e\cr‘e‘asé
\/E,\ \

®

Adjustment (Cont’d)

I

f 3

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

M/T: 8°+2° BTDC
AT: 8°£2° BTDC (in “N” position)

®

!

. Select “IGNITION TIMING ADJ” in WORK
SUPPORT mode.
2. Touch “START".

. Stop engine and disconnect throitle position
sensor harness connector.
2. Start engine.

Check base idle speed.

Read idle speed in “IGN TIMING ADJ” mode
with CONSULT.

.'I.I_E‘". Check idie speed.
=

M/T: 62550 rpm
AST: 72550 rpm (in “N" position)

200

Idie speed adjusting screw
— SEF908PA
mox | G| | 4] &
MODE usg:; ”%’;} T l ENTER
SEFS1a
li. Il
\\\\\\\\\\I J]Hf//,///
N Z
% A
& "3
=4 E |
Z J
Z-0 ' J

SEF602K

OK

JNG

r 4

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

Adjust idle speed by turning idle speed adjusting screw.

M/T: 625+50 rpm
A/T: 725+50 rpm (in “N” position)

h 4

Touch “Back”.

@ 1. Stop engine and connect throttle position sen-

sor harness connector.
n v

2. Start engine.
Rev engine (2,000 - 3,000 rpm) 2 ar 3 times under no-
load and run engine at idie speed.

!

(Go to next page.)
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BASIC SERVICE PROCEDURE

J
N w MONITOR vz NO FAIL EI
CMPSRPM({REF} 700rpm
| RECORD |
SEF190P

SEF9570
¥r MONITOR % NO FALL []
CMPS'RPM (REF)  2000rpm

FR 02 MNTR RICH
i RECORD ]
SEF0R4P
I

N | 7
SERVICE
— ENGINE —
, SOON"

' SEF217U

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

!

Check target idle speed.

Read idle speed in "DATA MONI-

TOR™” mode with CONSULT.
=
&)

OR
Check idle speed.

M/T models except for Canada:
675+50 rpm

M/T models for Canada:
75050 rpm

AT models:
800+50 rpm (in “N” position)

OK NG

¥

sary.

Check IACV-AAC valve and replace if neces-

!

necessary.

Check TACV-AAC valve harness and repair if

.

known good ECM.

Check ECM function* by substituting another

4 h 4

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

3 v

Check front heated oxygen sensor signal.
1. See “FR Q2 MNTR” in “DATA
MONITOR” maode.

2. Maintaining engine at 2,000 rpm
under no-foad (engine is warmed
up to normal aperating
temperature.}, check that the moni-
tor fluctuates between “LEAN” and
“RICH” more than 5 times during
10 seconds.

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

QR
. Set the diagnostic test mode [
(front heated oxygen sensor moni-
tor).
2. Make sure that malfunction indica-
tor lamp goes on more than 5
times during 10 seconds at 2,000

rpm.
LOK

INSPECTION END

EC-39

NG

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

@ {Go to next
page.)
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BASIC

SERVICE PROCEDURE

L
F Front heated oxygen sensor

harness connector

Idle Speed/lignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
@

l

DISCONNECT

D [ (&

MEF031DA

Check front heated oxygen sensor harness:

1. Turn off engine and disconnect battery ground
cable.

2. Disconnect ECM harness connector from ECM.

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

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

[ eon 'E‘CONNEGTURJ] %

a6 DISCONNECT

€

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

(&)

- SEF056P

OK NG

Repair harness.

vy

Connect ECM harness connectar to ECM.

202

¥

1. Select “ENG COOLANT TEMP"” in “ACTIVE
TEST” mode.
2. Set “COOLANT TEMP"” at 5°C (41°F}).

.’l?. 1. Disconnect engine coolant temperature sen-

sor harness connector.

2. Connect a resistor (4.4 k() between termi-
nals of engine coolant temperature sensor
harness connector.

A 4

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

{Be careful to start engine after setting “COOLANT
TEMP” or installing a 4.4 kf} resisior.)

v

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

engine at idie speed.

®

(Go to next page.)

EC-40
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BASIC SERVICE PROCEDURE

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

Check “CO”"%.
ldle CO: 2 - 11% and engine runs smoothly.
After checking “CO"%

Touch “BACK".

@ 1. Disconnect the resistor from terminals of engine

coolant temperature sensor.
2. Connect engine coclant temperature sensor har-

SEF857D ness connector to engine coolant temperature sen-
SO,
% MONITOR % NO FalL [ NG - OK
V]
F

CMP3-RPM {REF) 2000rpm
RICH

FR O2 MNTR Replace iront heated oxygen sensor.

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 temperaturs.), check
that the monitor fluctuates between “LEAN” and
“RICH” more than 5 times during 10 seconds.

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

| RECORD S co5ap .ﬁ 1. Set the diagnostic test mode I {front heated oxygen
A= Sensor monitor).

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

\ 7 NG lOK
SERVICE P

to
— ENGINE —
Connect front heated oxygen sensor harness connector to

, SOON" o

‘ sSeF217U| | Check fuel pressure regulator.

:

Check injector and clean or replace if necessary.

!

Check engine coolant temperature sensor.

.

Check ECM function* by substituting another known good
ECM.

Check mass air flow sensar.

v

(Go to EC-38.)

*: 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
canhot reasonably be expected to detect the resulting malfunction.

EC-41
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

e Diagnostic Trouble Code (DTC) ...t senee e Mode 3 of SAE J1979
® Freeze Frame data .........cooiiioriiiee e Mode 2 of SAE J1979
e System Readiness Test (SRT) COUE.......oiiiiiiiriii e Mode 1 of SAE J1979
e st Trip Diagnostic Trouble Code {15t Trip DTC) ...coeiiiee e Mode 7 of SAE J1979
e 1st Trip Freeze Frame data
o Test values and Test liMitS .. ..uueeeeoiee e e Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

DTC 1st trip DTC Freezdzt’:ame 19;:;?:;2?:8 SRT code Test value
Diagnostic test
mode Il (Self- .
diagnostic O o
resuits)
CONSULT C O O Q O
GST O o2 C O O

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

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is
detected in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer
to EC-86.).

Two Trip Detection Logic

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

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

MIL bTC 1st trip DTC
ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking Lighting up | lighting up | displaying | displaying | displaying | displaying
Misfire (Possible three-way catalyst
damage}
— DTC: P0O300 - PO304 (0701, X X X
0605 - 0608) is being detectad
Misfire (Possible three-way catalyst
damage)
— DTC: P0O300 - P304 (0701, X X X
0605 - 0608) has been detected
Closed loop control — DTC: P1148
(0307} X X X
Fail-safe items {Refer to EC-86.) X X1 X1
Except above X X X X

*1: Except “ECM”.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

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

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

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

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

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

How to read DTC and 1st trip DTC
DTC and 1st trip DTC can be read by the following methods.
@a?s 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diag-
' nostic Results) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.
These DTCs are prescribed by SAE J2012.
@ (CONSULT also displays the malfunctioning component or system.)

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

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

available) is recommended.

A sample of CONSULT display for DTC is shown at left. DTC or

W SELF-DIAG REsutTs i [ ist trip DTC of a malfunction is displayed in SELF-DIAGNOS-

TIC RESULTS mode of CONSULT. Time data indicates how

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

[POSO3] If the DTC is being detected currently, the time data will be “0”.

[ERASE]|| PRINT |[FFdata]

SEF2250
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic iInformation
(Cont’d)
W seLF-DiAG REsu s L If a 1st trip DTC is stored in the ECM, the time data will be “[11]".

FAILURE DETECTED TIME

IACV-AAC VLV/CIRC (1]
[PO505]

[ERASE|[PRINT |[FFdata]

SEF226U

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

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

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

Only one set of freeze frame data (either 1st trip freeze frame data or freeze frame data) can be stored
in the ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There
is no priority for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected.
However, once freeze frame data (2nd trip detection/MIL on) is stored in the ECM memory, 1st trip freeze
frame data is no longer stored. Remember, only one set of freeze frame data can be stored in the ECM.
The ECM has the following priorities to update the data.

Priority ltems
Freeze frame data Misfire — DTC: PQ300 - P0304 (0701, 0605 - 0608}
Fuel Injection System Function — DTG: PO171 {0115), PO172 (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 malfunction is detected. There is no priority for 1st trip freeze frame data. However, once ireeze
frame data is stored in the ECM memory, first trip freeze data is no longer stored (because only one freeze
frame data or first trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the
ECM memory and freeze frame data with the same priority occurs later, the first (original) freeze frame
data remains unchanged in the ECM memory.

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

SYSTEM READINESS TEST (SRT) CODE

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

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

EC-44



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information
(Cont’d)

SRT items

Self-diagnostic test items

Catalyst monitering

® Three-way catalyst function P0420 (0702}

EVAP system monitoring

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

Oxygen sensor monitoring

® Front heated oxygen sensor (Response monitoring) P0133 {0409)
® Front heated oxygen sensor (Rich shift monitoring) PO132 (0410)

® Front heated oxygen sensor (L.ean shift monitoring) PO131 (0411}

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

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

® Rear heated oxygen sensor (Response monitoring) PO139 (0707)

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

Oxygen sensor heater monitoring

® [ront heated oxygen sensor heater P0135 (0901)
® Rear heated oxygen sensor heater PO141 {0902)

EGR sysiem 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-52). In addition, after ECCS components/system are repaired or if the battery terminais
remain disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

How to display SRT code

1. Selecting “SRT STATUS" in “DTC CONFIRMATION” mode with CONSULT.
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items

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

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

A sample of CONSULT display for SRT code is shown at left.
W srRTstaTus B[] “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT"” means the self-diagnosis is complete and SRT is
CATALYST CMPLT set.
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER GMPLT
EGR SYSTEM INCMP
| PRINT |
SEF2151)

How to set SRT code _
To set all SRT codes, self-diagnosis for the items indicated above must be performed one or more times.
Each diagnosis may require a long period of actual driving under various conditions. The most efficient
driving pattern in which SRT codes can be properly set is explained on the next page. The driving pat-
tern should be performed one or more times 10 set all SRT codes.
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Emission-related Diagnostic Information

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
(Cont’d)

Driving pattern
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

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

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

: Normal conditions refer to the following:

Sea level

Flat road

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

Under different conditions [For example: ambient air
temperature other than 20 - 30°C (68 - 88°F)], diagno-
sis may also be performed.

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

Pattern 2: ®

Pattern 3: @

FPattern 4: @

*1:

2

ant temperature of =10 to 35°C (14 to
95°F) {where the voltage between the ECM
terminals 61) and is 3.0 - 4.3V).
® The engine must be operated at idle
speed until the engine coolant tempera-
ture is greater than 70°C (158°F) (where
the voltage between the ECM terminals
and is lower than 1.4V).
® The engine is started at the tank fuel tem-
perature of warmer than 0°C {32°F) (where
the voltage between the ECM terminal
and ground is less than 4.1V).
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.
The driving pattern outlined in *2 must be
repeated at least 3 times.
On M/T models, shift gears following “sug-
gested upshift speeds” schedule on the fol-
lowing page.
Tesls are performed after the engine has
been operated for at least 17 minutes.
® The accelerator pedal must be held very
steady during steady-state driving.
® If the accelerator pedal is moved, the test
must be conducted zali over again.
Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH), then releases the accelerator pedal and
keep it released for more than 10 seconds. Depress
the accelerator pedai until vehicle speed is 90 km/h (56
MPH) again.
Operate the vehicle in the foliowing driving pattern.
1) Decelerate vehicle to 0 km/h and let engine idle.
2) Repeat driving pattern shown below at least 10
times.
® During acceleration, hold the accelerator pedal
as steady as possible. (The THROTL POS SEN
value of CONSULT should be between 0.8 to
1.2V.)
3) Repeat steps 1 and 2 until the EGR system SRT is
set.

BO - 55 KM/h-sresssrsseseenaes
(30 - 35 MPH) :
0 kmih ----
(0 MPH)
SEF414S

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

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

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

*6: The driving pattern may be omitted when all the follow-
ing are performed using the “DTC WORK SUPPORT”
mode with CONSULT.
® “EGR SYSTEM P0400”
® "EGR SYSTEM P1402”

*7: The driving pattern may be omitted when all the follow-

EC-47

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

® “PURGE FLOW P1447"

® “EGRC-BPT/VLV P0402”
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

Suggested transmission gear position for
A/T models

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

Suggested upshift speeds for M/T
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.

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

ACCEL
Gear change shift point
km/h (MPH)
tst to 2nd 24 (15)
2nd to 3rd 40 (25)
3rd to 4th 65 (40)
4th to 5th 70 (43)

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

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

Suggested maximum speed in each gear

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

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

Gear km/h (MPH)
1st 50 (30)
2nd 90 (56)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
TEST VALUE AND TEST LIMIT (GST only — not applicable to CONSULT)
The following is the information specified in Mode 6 of SAE J1979.

The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG”
while being monitored by the ECM during self-diagnosis. The test limit is a reference value which is
specified as.the maximum or minimum value and is compared with the test value being monitored.

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

test items).

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

X Applicabie.

—: Not applicable

0=
(G

Application E

SRT ftem . , Test value (GST display)
(CONSULT Seff d'aif;';s“" test Test limit
display) TiD N
- 01H 01H Max. X
CATALYST Three way. catalyst
function 02H 81H Min. X
EVAP control
system 05H 03H Max. X
{Small leak)
EVAP SYSTEM
EVAP control
systermn purge flow 06H 83H Min. X
monitoring
09H 04H Max. X
0AH 84H Min. X
Front heated 0BH 04H Max. X
axygen sensor
0CH 04H Max. X
Q2 SENSOR ODH 04H Max. X
19H 86H Min. X
Rear heated 1AH 86H Min. X
oxygen sensar 1BH 06H Max. X
1CH o6H Max. X
Front heated 29H 08H Max. X
OXygen sensor _
HEATER Rear heated 2DH OAH Max. X
oXygen sensor
heater 2EH 8AH Min. X
31H 8CH Min. X
32H 8CH Min. X
EGR function 33H 8CH Min. X
EGR SYSTEM 34H 8CH Min. X
35H OCH Max. X
EGRC-BPT valve 36H 0CH Max. X
function 37H 8CH Min. X

EC-49
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicable
DTC*4
(CON SULJIEzZrSeaen torms) CONSULT Lo SRT code T.er:;t"?::if/ 1st trip DTC Reference page
GST*2
EgESIEIIE)I:g‘I\?g[I;IOSTIC FAIL PO0O0 0505 o - _ -
MAF SEN/GIRCUIT PO100 0102 — — X EC-110
ABSL PRES SEN/CIRC PO105 0803 — — X EC-118
AIR TEMP SEN/CIRC PO110 0401 — — X EC-127
COOLANT T SEN/CIRC PO115 0103 — — X EC-133
THRTL PGS SEN/CIRC PO120 0403 — — X EC-138
*COOLAN T SEN/CIRC PGO125 0308 — — X EC-149
FRONT O2 SENSOR PO130 0303 X X X*3 EC-154
FRONT O2 SENSCR PO131 0411 X X X*3 EC-161
FRONT O2 SENSOR Po132 0410 X X X3 EC-167
FRONT 02 SENSOR PO133 0409 X X X3 EC-173
FRONT 02 SENSOR P0O134 0412 X X X3 EC-181
FR 02 SEN HEATER P0O135 0901 X X X3 EC-186
REAR 02 SENSOR P0O137 osM1 X X X3 EC-190
REAR (02 SENSQOR PO138 0510 X X X*3 EC-197
REAR Q2 SENSOR PO139 0707 X X X3 EC-204
HEAR O2 SENSOR PO140 0512 X X X3 EC-210
AR O2 SEN HEATER PO141 0902 X X X3 EC-215
FUEL SYS DIAG-LEAN PO171 0115 — — X EC-219
FUEL SYS DIAG-RICH P0O172 0114 — — X EC-225
FUEL TEMP SEN/CIRC P0O180 0402 — — X EC-231
MULTI CYL MISFIRE PO300 0701 — — X EC-235
CYL 1 MISFIRE PC301 0608 — — X EC-235
CYL 2 MISFIRE PO302 0807 - — X EC-235
CYL 3 MISFIRE P0303 0606 — -— X EG-235
CYL 4 MISFIRE P0304 0DB0S — — X EC-235
KNOCK SEN/CIRCUIT P0O328 0304 — — X EC-240
CPS/CIRCUIT (OBD) P0335 0802 — — X EC-244
CAM POS SEN/CIR P0340 0101 — — X EC-249
EGR SYSTEM P0O400 0302 X X X3 EC-255
EGRC-BPT VALVE PO402 0306 X X X3 EC-263
TW CATALYST SYSTEM P0420 0702 X X X3 EC-268
EVAP SMALL LEAK P0440 0705 X X x*3 EC-272
PURG VOLUME CONT/N P0443 1008 — — X EC-283
VENT CONTROL VALVE P0446 0903 — — EC-289
EVAPQO SYS PRES SEN P0450 0704 —_ - EC-294

*1: In Diagnostic Test Mode |l (Self-diagnostic resulis). These numbers are controfled by NISSAN.
*2: Thaese 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)
X: Applicable
—: Not applicable
DTC*4
(CONSUL‘II'tesnc:rSeen torms) CONSULT ECMH SRT code T_?_g;tvﬁlrl:if/ 1st trip DTC Reference page
GST*2
VEH SPEED SEN/CIRC PO500 0104 — — X EC-300
IACV/AAC VLV/CIRC P0505 0205 — — X EC-364
CLOSED TP SW/CIRC £0510 0203 — — X EC-311
ECM P0605 0301 —_ — X EC-316
MAP/BAR SW SOL/CIR P1105 1302 — — X EC-318
INT/V TIMING CONT P1110 0805 — — X EC-326
CLOSED LOOP P1148 0307 — — X EC-334
{GN SIGNAL-PRIMARY P1320 0z01 — — X EC-336
CPS/CIRC (OBD) COG P1336 0205 — — X EC-343
EGRC SOLENQID/ P1400 1005 — — X EC-348
EGR TEMP SEN/CIRC P1401 0305 — — X EC-353
EGR SYSTEM P1402 0514 X X A3 EC-352
EVAP SMALL LEAK P1440 0213 X X X3 EC-366
PURG VOLUME CONT/V P1444 0214 — — X EC-378
VENT CONTROL VALVE P1446 0215 — —_ X EC-386
EVAFP PURG FLOW/MON P1447 0111 X X X*3 EC-391
VENT CONTROL VALVE P1448 0309 —_ — X EC-400
VGV BYPASS/Y P1490 0801 — — X EC-4086
VG CUT/V BYPASS/Y P1491 031 — — X EC-411
PURG CONT/V S/V P1492 0807 — — X EC-417
PURG CONT/V & S/V P1493 0312 — — X EC-423
P-N FOS SW/CIRCUIT P1706 1003 — — X EC-431
TOR CONV CLTCH S/ P1775 0904 — — X EC-436
TOR CONV CLTCH S/v P1776 0513 — — X EC-441

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

*4: 1st trip DTC No. is the same as DTC No.

EC-51
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
HOW TC ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

@ How to erase DTC (With CONSULT)

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

Turn CONSULT “ON”.

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS".

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

hwn

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

[l SELECT SYSTEM | [l secectomamone [ B SELF-DIAG RESULTSH [

| ENGINE | [ work supPoRT |

i [ I [SEir biAG AEsuTs 1 FAILURE DETECTED  TIME

COOLANT TEMP SEN 0O

| l [ DATA MONITOR - | {::> POf15]

| | [ AcTive TEST |

| | | DTC CONFIRMATION | m

i | [ 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 can be erased by selecting “ERASE” in the “SELF-DIAG
RESULTS” mode with CONSULT.

&) How to erase DTC (With GST)

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

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

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

Tool).

@) How to erase DTC (No Tools)

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

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

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

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

NOTE:

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

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

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

Diagnostic trouble codes
2. 1st trip diagnostic trouble codes

—4
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze frame data
1st trip freeze frame data

Test values
. Others

Noo kW

Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC,

Emission-related Diagnostic Information
(Cont’d)

System readiness test (SRT) codes

but all of the data listed above, are cleared from the ECM memory during work procedures.

N ‘ 7
SERVICE

, SOON

' \

Malfunction Indicator Lamp (MIL)

a bulb check.

should go off.

SEF217U detected an engine system malfunction.

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

Diagnostic Test Mode |
1. BULB CHECK

2. MALFUNCTION
WARNING

Diagnostic Test Mode Il

3. SELF-DIAGNQOSTIC
RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-
TOR

: 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)”

¢ “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, to be read.

EC-53

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

e |f the malfunction indicator lamp does not light up, refer to
— ENGlNE — EL section (“WARNING LAMPS AND GCHIME”) or see
EC-481.

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

If the lamp remains on, the on board diagnostic system has

[,

Bl

=
&

B3

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

MIL flashing without DTC

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

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

(Refer to EC-55.)
- Diagnostic Diagnostic
Condition Test Mode | Test Mode 1l
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK RESULTS

Ignition switch B@
in “ON" posi-

tion Engine
s . FRONT HEATED
running
@) waronorion | SO D
A MONITOR
EC-54
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Turn ignition switch
“ON". (Do not start
engine.)

&4
o

h 4

Mode | — MALFUNCTICN INDICA-
TOR LAMP CHECK. Refer to
EC-53.

MIL should come on.

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

oK

(Turn diagnostic test mode selector
on ECM fully clockwise.)
MIL should come off.

IOK

Wait at least 2 seconds.

(Turn diagnostic test mode selector
fully counterclockwise.)

'

NG
o| Check MIL circuit. (See »/ Repair hamess ar connector,
EC-481.)
+OK
Ne
Check whether ECM test »| Repair or replace ECM test mode selector.
Yes| mode selector can be
urned counterclockwise.
NG C‘ »| Diagnostic Test Mode |
D — MALFUNCTION WARNING
F Start engine.
NG — NG A
»| Check MIL circuit. (See »| Repair harness or connectors.
EC-481))
OK
OK
h 4
Check ECM fail-sale. (See
EC-86.)
OK
o Diagnostic Test Mode 1|
r» — FRONT HEATED OXYGEN SENSOR

MONITOR

'

Turn diagnostic test mode selector on ECM
fully clockwise.

¥

Wait at least 2 seconds.

A4

DIAGHOSTIC TEST MODE I
— SELF-DIAGNOSTIC RESULTS

A4

_““’D@

Start engine.

ECM.

. Diagnostic trouble codes

. Freeze frame data

. Test values

. Others

is running.

Test Mode .

e Turn back diagnostic test mode selector to the fully
counterclockwise position whenever vehicle is in use.

EC-55

1

2

3

4. 1st trip freeze frame data
5

6

7

Turn diagnostic test mode selector on ECM
fully counterciockwise.

*1: If the selector is turned fully counterclockwise at this time, the emission-re-
lated diagnostic information will be erased from the backup memory in the

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

. 1st trip diagnostic trouble codes

. System readiness test (SRT) codes

e Switching the modes is not possible when the engine

¢ When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE |—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it
remains OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME”) or see EC-481.

DIAGNOSTIC TEST MODE I —MALFUNCTION WARNING

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

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

DIAGNOSTIC TEST MODE li—SELF-DIAGNOSTIC RESULTS

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

The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in diagnostic
test mode 1 (Malfunction warning), all displayed items are 1st trip 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. DTG No. is same as that of 1st
trip DTC. These unidentified codes can be identified by using the consult or GST. ADTC will be used as
an example for how to read a code.

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

06 0.3 08 0.3

IR o e ip
|

I"; OFF S
0s | 03 21 06 0.9 2.1
- Unit: second
Biagnostic trouble code No. 0403
Diagnostic trouble code No. 0102 g _ SEF2080Q

Example: Diagnostic trouble code No. 1003

0.8 03
,,I_. b
o L |
CFF SMWME
“'F—l‘— L Rthal il L2 '1**:
086 0% 03
Diagnostic trouble code No. 1003 Unit: secend

SEF162PA

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

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE (DTC) INDEX, EC-2.)
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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 !l to Diagnostic Test Mode |. {Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES”.)

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

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

DIAGNOSTIC TEST MODE il — FRONT HEATED OXYGEN SENSOR MONITOR

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

Air fuel ratio feedback control

MALFUNCTICN INDICATOR LAMP Fue!l mixture condition in the exhaust gas condition
ON Lean
Closed loop system
OFF Rich
*Remains ON or OFF Any condition Open loop sysiem

* Maintains conditions just befare switching to open loop.

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

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

OBD System Operation Chart

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

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

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

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

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

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

SUMMARY CHART

ltems Fuel Injection System Misfire Other
MIL {goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B)
: D
DTC, Freeze Frame Data (no 80 (pattern C) 80 (pattern C) 40 (pattern A)
display)
1st Trip DTC {(clear) 1 (pattern C), *1 1 (pattern C), *1 1 (pattern B)
1st Trip Freeze Frame Data o o1, %0 1 (pattern B)

{clear)

Details about patterns “B” and “C” for “Fuel injection System” and “Misfire” are on EC-59.
Details about patterns “A” and “B” for “Other” are on EC-61.

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

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

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

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

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
“MISFIRE” <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”
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SEF392S

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

*6: The 1st trip DTC and the 1st trip freeze frame data will
once {pattern C} without the same malfunction after

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

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

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

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

EC-58

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

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

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

(The DTC and the freeze frame data still remain in

secutive trips, MIL will light up.
ECM.)

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

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

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

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

<Driving pattern B> G

Driving pattern B means the vehicie operation as follows:

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

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

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

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

<Driving pattern C>
Driving pattern C means the vehicle operation as follows: e
(1) The following conditions should be satisfied at the same time: -
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%]
Engine coolant temperature (T) condition:
e When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than 2
or equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows: el
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calcutated toad value: 27 - 33%, Engine coolant temperature: more 7
than 70°C (158°F)
The C counter will be cleared when the malfunction is detected regardless of (1).

==
==

®

e The C counter will be counted up when (1} is satisfied without the same malfunction. AT

e The DTC will not be displayed after C counter reaches 80.

e The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after

DTC is stored in ECM. FA

) ﬁx
Bl
ST
RS
BT
HA
EL
Lo
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OBD System Operation Chart (Cont’d)

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

NO DISPLAY

This driving pattern
satisfies with B but not A.

This driving pattern
satisfies with A but not B.

This driving pattern satisfies with A and B patterns.

.C ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
3
O o
Z O e T T
= '
m SoIIZIDIzsozd nnnnnnnnnuuuuuu“uu“unuuuuunuwn“” [uiuiuiajulububuiaielul iputuiubutebeituiuintobuiuinisiuiubetn Mutaieiel
k] 20 i
o ez ik
Zo : N Y R R
e :
.muv ZIIIIIIIziz] uuuunnunnuuu“nu“uuuu”uunnnuu.nnu“ {iepabutuiuiel o1 Sefefutafebetefeintalafuinieibuiatulebufete slujafebalatainill N
b = H
[ e 1
¥ T e [ T S
58 _ r
SnIIITIIzICC] uu”uunun”unu“HHHHHHHHHHH CCIIIIlT v NgLoooIoIIoImonITIs
ZIITIoTIooTI uuuuuuuuuuuu“unuuuuuuunnnnnummnuu ibeiieiieiniuiubuiel fidtulubufuubufuiubutaiebuiniebutugeln Mubebepd
= go] :
. I
unununun“unu.. nnuuuuuuu”ﬂ.nn“uu“nunnnnnnuunu_nu” jeiubuiaiuieiuiuuto) fufspuisbeleliulepuiupuiupupuupupuiuiuun. Sebiitet=tsfetetnl infejisiateiebaiatainisinbs sefieputriniuieiubetpateluted [oieebetelefeintdabiataintutiniel
H =z =1 —
@ e =
gz °59 2 o 3
52 5 2E 28 =
> = £E2:35 o
<Uiaped Buaug> <N <BIEQ Sweld szsslid (duiisp) § ora (duy s>

SEF39338

1st trip DTC and the 1st trip freeze frame data will be
stored in ECM.
*8: 1st trip DTC will be cleared after vehicle is driven once

the 1st trip freeze frame data will be cleared.

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

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

EC-60

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

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

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

(The DTC and the freeze frame data still remain in

secutive trips, MIL will light up.
ECM.)

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

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

*1: When the same malfunction is detected in two con-
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY

DETERIORATION>", “FUEL INJECTION SYSTEM”
<Driving pattern A>

Engine

Q o
coolant C 1°F)
temperature
(1) Engine coolant temperature should go over 70°C (158°F).
70 {158)
40 {104}
20 (68)
(2) Engine coolant temperature should change more than 20°C
¥ o i i .
.T i e —= [6B°F) after starting engine
IGN ON IGN OFF
1
Engine ! i
speed 1' :’/—(3) Ignition swilch should be changed from “ON" to "OFF".
rpm I |
: ! {4} Engine speed should go over 400 rpm
m
|
400 |- —p per” et —— — - -
T
0

AECEHT4

¢ The A counter will be cleared when the malfunction is detected regardiess of (1) - (4).
¢ The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.

e The DTC will not be displayed after the A counter reaches 40.

<Driving pattern B>
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system.

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

tern.

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

EC-61
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition swiich.

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

= Data link conneactor
for CONSULT

AECE78

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

NISSAN
CONSULT

Ll
START

[ SUBMODE |

SBR455D

5. Touch “ENGINE”,

{ SELECTLSYSTEM [
|_ENGINE I
|

[

-
|
|
E'

l
I
I
l

SEFB95K

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

IM SELECT DIAG MODE EI vice procedure.
| work supPORT For further information, see the CONSULT Operation
Manual.

| SELF-DIAC RESULTS This sample shows the display when using the UEOBD98

|
|
| DATA MONITOR | program card. Screen differs in accordance with the pro-
| AcTIVE TEST | gram card used.
[ DTC CONFIRMATION |
| Funcion TEST |
SEF216U

[lf  seecTomamope  [X)]

|Ecm PaRT NUMBER

I

|
|
|
|
|
|

SEF374Q

l
I
l
I
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC DTC
RESULTS*1 CONFIRMATION

ltem ‘gﬁ:}f‘ DATA | ACTIVE ':Tl:gﬁ DTe
FREEZE | yoNITOR | TEST SRT | woRK

PORT TEST
II;':%T’: STATUS SUP-
PORT

Camshaft position sensor X

Mass air flow sensor

Engine coolant temperature sensor X

Front heated oxygen sensor

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor X

Tank fuel temperature sensor

EVAP conirol system pressure sensor

Absolule pressure sensor

EGR temperature sensor

b
AR A AR A B B R
b

Intake air temperature sensor

INPUT
Crankshaft position sensor (OBD)

PR A AR AR A S S D bl B e Y

Knock sensor

>
>

Ignition switch (start signal)

>

Closed Wnrottle position switch

Closed threttle position switch {throitle
position sensor signat)

Air conditioner switch

Park/Neutral position switch X

Power steering oil pressure switch

Air condifioner pressure switch

Battery voltage

Ambient air temperature switch

Hipxpx x| x| =]|>x]| =

Injectors

X

Power transistor {fgnition timing) X (Ignition
signal)

=
>
Ead

ECCS COMPONENT PARTS

IACV-AAC valve X X X X X

Intake valve timing control solenoid X X X X
valve

Torque converter clutch solenoid X X X
valve

EVAP canister purge control solenoid X X X X
valve

EVAP canister purge volume control X

OUTPUT
valve

Air conditioner relay

Fuei pump relay X

X*3

>

EGRC-solencid valve

Front heated oxygen sensor heater

Rear heated oxygen sensor heater

Cooling fan

EVAP canister vent control valve

Vacuum cut valve hypass valve

X ==
>

MMM XXX =

MAP/BARQ swilch solenoid valve

P2 2| [ ]| =
b

Calculated load value X

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

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

EC-63

Eld
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B
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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 results

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

Data monitor

Input/Output data in the ECM can be read.

Aclive test

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

DTC confirmation

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

Function test

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

ECM part numbers

ECM part numbers can be read.

*1  The following emission-related diagnostic information 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
8
7. Others

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

® |GN SW “CN”

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position sen-
sor initial position

IGNITION TIMING ADJ

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

When adjusting initial ignition timing

IACV-AAC VALVE ADJ

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

When adjusting idle speed

CRANK A FEW TIMES AFTER ENGINE STALLS.

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

EVAF SYSTEM CLOSE

OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE

THE EVAP CANISTER VENT CONTROL VALVE IN ORDER TO

MAKE EVAP SYSTEM CLOSE UNDER THE FOLLOWING CON-

DITIONS.

® |GN SW “ON”

® ENGINE NOT RUNNING

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

® NO VACUUM AND NO HIGH PRESSURE IN EVAP SYSTEM

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

® WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM
CLOSE”

When detecting EVAF vapor leak
point of EVAP system
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

SELF-DIAGNOSTIC MODE

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

EC-2.).

. (i
Freeze frame data and 1st trip freeze frame data
Freeze. fran:e data Deseription =
item
DIAG T
AG TROUBLE ® ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha- o
CODE betical & P No. Index for DTC” (EG-2).] LG
[PXXXX] ’ ’
® “Fuel injection system status™ at the moment a malfunction is detected is displayed.
® One mode in the following is displayed.
"MODE 27: Open loop due to detected system malfunction
FUEL SYS DATA .
5YS “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 IFis
“MODE 5": Open loop - has not yet satisfied condition to go to closed loop
CAL/AD VALUE [%] ® The calculated load value at the moement a malfunction is detected is displayed. @l
[C:(C:J]Ool_rﬁEEJF‘I]’ TEMP ® The engine coolant temperature at the moment a malfunction is detected is displayed.
Y
® “Short-term fuef trim” at the moment a maifuncticn is detected is displayed. ki
S-FUEL TRIM [%] ® The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule. e
® “Long-term fuel trim” at the moment a malfunction is detected is displayed. e
L-FUEL TRIM [%] ® The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim. =
P
ENGINE SPE
[rpm SPEED ® The engine speed at the moment a malfunction is detected is displayed.
v EED [km/h . o o Fidy
O:-l[g_:;l?]p fhm/h] ® The vehicle speed at the moment a malfunction is detected is displayed.
ABSOL PRESS B
[kPa] or [ka/cm®] or ® The absolute pressure at the moment a malfunction is detected is displayed. =i
[psi]
*: The items are the same as those of 1st trip freeze frame data. 87
BT
Ly
L
IC
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
DATA MONITOR MODE
Monitored item ECM Main
[Unit} input ) Description Remarks
. signals
signals
CMPS-RPM Indicates the engine speed computed ® Accuracy becomes poor if engine speed

{(REF) [rpm}

O

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

drops below the idle rpm.

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

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
{°Cl or [°F]

The engine coofant temperature {deter-
mined by the signal voltage of the engine
coolant temperature sensor} is displayed.

® When the engine coolant temperature
sensor is open or shon-circuited, ECM
enters fail-safe mode. The engine cool-
ant temperature delermined by the ECM
is dispfayed.

FR C2 SENSOR [V]

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

RR 02 SENSOR [V]

OO0 O O

OOl O O] O

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

FR 02 MNTR
[RIGH/LEAN]

O
O

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

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

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

® Afier 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]

Disptay of rear heated oxygen sensor
signal:

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

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

® 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]

00O

The throttle position sensor signal volt-
age is displayed.

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 indicated.

OO0 00O O

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

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

CONSULT (Contd)

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

CLSD THL/P SW

® |ndicates [ON/OFF] condition from the

[ON/OFF] O O closed throttle position sensor signal.
AIR COND SIG ® Indicates [ON/OFF] condition of the air
[ON/QFF] O O conditioner switch as determined by the
air conditioning signal.
P/N POSI SW @& |ndicates [ON/CFF] condition from the
FON/OFF] O O park/neutral position switch signal.
PW/ST SIGNAL ® Indicates [ON/OFF] condition of the
[ON/OFF] power steering oil pressure switch deter-
O O mined by the power steering oil pressure
signal.
LOAD SIGNAL ® Indicates [ON/OFF] condition from the
O O rear defogger signal.
IGNITION SW @ [ndicates [ON/OFF] condition from igni-
[ON/OFF] O tion switch.
HEATER FAN SE @& |ndicates [ON/OFF] condition from the
[{ON/OFF] O heater fan switch.

INJ PULSE [msec]

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

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

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

® [ndicates the ignition timing computed by
ECM according to the input signals.

IACV-AAC/V [%]

O 10| O 10

® |ndicates the idle air control valve (AAC
valve) control value computed by ECM
according to the input signals.

PURG VOL C/V [step]

® |ndicates the EVAP canister purge vol-
ume conirol valve computed by the EGM
according to the input signals.

® The opening becomes larger as the
value increases.

A/F ALPHA [%5]

O

® |ndicates the mean vaiue of the air-fuel
ratic feedback correction factor per cycle.

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

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

EVAF 8YS PRES [V]

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

AIR COND RLY
[ON/OFF]

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

FUEL PUMP RLY
[QN/OFF]

#® |ndicates the fuel pump relay contrel con-

dition determined by ECM according to
the input signals.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item
fUnit]

ECM
input
signals

Main
signals

Description

Remarks

INT/V TiM SOL
[ON/OFF)

The control condition of the valve timing
solenoid vaive (determined by ECM
according to the input signal) is indi-
cated.

ON ... Intake valve timing control operat-
ing

OFF ... Intake valve timing control not
operating

COOLING FAN
[H/LOW/OFF]

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

HI ... High speed operation

LOW ... Low speed operation

CFF ... Stop

EGRC SOV
[ON/OFF]

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

OFF ... EGR valve is cut-off

VENT GONTA
[ON/OFE]

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

ON ... Closed

OFF ... Open

TCC SOV

The controt condition of the torque con-
verter clutch solenocid valve (determined
by ECM according to the input signal) is
indicated.

ON ... Lock-up is cancelled

OFF ... Lock-up is operational

FR 02 HEATER
[ON/OFF]

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

RR O2 HEATER
{ON/OFF]

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

VC/N BYPASSHN
[ON/OFF]

The controi conditicn of the vacuum cut
valve bypass valve {determined by ECM
according to the input signal) is indi-
cated.

ON ... Open

OFF ... Closed

PURG CONT S/v
[ON/CFF]

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

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

CAL/LD VALUE [%]

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

EC-68



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item ECM Main
[Uni] input . Description Remarks
. signais
signals

ABSOL TH-P/S [%]

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

MASS AIRFLOW
[gm/s]

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

MAP/BARO SW/V
MAP/BARO]

® The control condition of the MAP/BARO
switch solenoid valve (determined by
ECM according to the input signal) is
indicated.
MAP ... Intake manifold absclute pres-
sure
BARO ... Barometric pressure

ABSOL PRES/SE [V}

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

VOLTAGE ® Voltage measured by the voltage probe.
vl
PULSE ® Pulse width, frequency or duty cycle ® Only “#” is displayed if item is unable to

[msec] or [Hz] or [%]

measured by the pulse probe.

be measured.

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

CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

® Engine: Return to the original
trouble condition

Change the amount of fuel injec-
tion using GONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Front heated oxygen sensor

IACV-AACHY
OPENING

Engine: After warming up, idle
the engine.

® Change the IACV-AAC valve
opening percent using CON-
SULT.

Engine speed changes according to
the opening percent.

Harness and connector
IACV-AAC ralve

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

® Change the engine coolant tem-
perature indication using CON-
SULT.

If frouble symptom disappears, see |®

CHECK ITEM.

Harness and connector

Engine coolant temperalure sen-
sor

Fuel injectors

® Engine: Return to the criginal
trouble condition

If trouble symptom disappears, see

IGNITION TIMING | ® Timing IEght': S.e.t o _ CHECK ITEM. ® Adjust initial ignition timing
® Retard the ignition timing using
CONSULT.
® Fngine: After warming up, idle ® Harness and connector
the engine. ® Compression
POWER BAL- & Air conditioner switch “OFF” Engine runs rough or dies. ® |njectors
ANCE ® Shift lever “N” ® Power transistor
® Cut off each injector signal one ® Spark plugs
at a time using CONSULT. ® |gnition coils
® lgnition switch: ON ® Harness and connector
COOLING FAN ® Turn the cooling fan “ON" and Cooling fan moves and stops. ® Cooling fan motor
"OFF” using CONSULT.
® [gnition switch: ON (Engine
stopped)
FUEL PUMP - Fuel pump relay makes the operat- | ® Harness and connector
RELAY ® Tum the fuel pump relay "ON ing sound. ® Fuel pump relay
and “"OFF” using CONSULT and
listen to operating sound.
® [gnition switch: ON
EGRC SOLE- ® Turn EGRC-solencid valve “ON” | EGRC-solenoid valve makes an ® Harness and connector
NOID VALVE and “OFF”" using CONSULT and | operating sound. ® EGRC-solenoid valve
listen to operating sound.
® [gnition switch: ON
VALVE TIMING ¢ Tum in.take valve timing control Intake valve timing control salencid ® Hamess and .Ce.nnector
solenoid valve "ON" and “"OFF" . @ |ntake valve timing control sole-
S0L valve makes an operaling sound. noid valve

using CONSULT and listen to
operating sound.

SELF-LEARNING
CONT

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

“CLEAR” on the screen.

the original coefficient by touching

PURG VOL
CONTNV

® Engine: After warming up, run
engine at 1,500 rpm.

Change the EVAP canister purge
volume control valve opening

step using CONSULT.

Engine speed changes according to °

the opening step.

Harness and cennector
EVAP canister purge volume
control valve
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® ignition switch: ON {Engine
stopped) , -
VENT . P Solenoid valve makes an operating | ® Harness and connector
CONTROLN ® Tum solenoid valve "ON"and | ® Solenoid valve
*OFF” using CONSULT and lis- ’
ten to operating sound.
® [gnition swilch: ON (Engine
stopped) ) . °
VC/V BYPASSA/ | ® Turn solenoid valve “ON” and S;I;ir;md valve makes an operating . g;r:f;z i:?vzomemr
“OFF” using CONSULT and lis- '
ten to operating sound.
EVAP canister purge control sole-
@ Start engine. noid valve makes an operating
. ® Harness and connector
® Turn the EVAP canister purge sound. ® EVAP canister purge control
PURG CONT S/V control solenocid valve “ON" and | Check vacuum signal for EVAP . purg
“ S ) i solenoid vaive
OFF” using CONSULT and lis- | canister purge control valve.
® Vacuum hose

ten for operating sound.

VC ON ... Vacuum exists.
VC OFF ... Vacuum does not exist.

MAP/BARO SW/V

& [gnition switch: ON
{Engine stopped)

¢ Turn the MAP/BARQ switch sole-
noid valve between “MAP” and
“BARO” using CONSULT and

listen for operating sound.

MAP/BARC switch solenoid valve
makes an operating sound.

® Harness and connector

MAP/BARO switch solenoid

valve

TANK F/TEMP
SEN

® Change the tank fuel temperature using GONSULT.

DTC CONFIRMATION MODE
SRT STATUS mode

For details, refer to “SYSTEM READINESS TEST (SRT) CODE”, EC-44.

DTC WORK SUPPORT MODE

TEST MODE TEST ITEM CONDITION REFERENCE PAGE

PURGE FLOW P1447 EC-391

VC CUT/ BP/V P1481 EC-411

EVAPORATIVE PURG CN/V & S/V P1493 EC-423
SYSTEM PURG VOL CNA P1444 EC-378
EVAP SML LEAK PD440 EC-272

EVAPF SML LEAK P1440 EC-366

FR 02 SENSCR P0130 EC-154

FR 02 SENSOR FR 02 SENSOR P0O131 ] ) EC-161
2 FR 02 SENSOR P0132 g?fgg_ tc?. corresponded trouble diagnosis EC-167

FR O2 SENSOR P0133 EC-173

RR 02 SENSOR P0137 EC-190

RR O2 SENSOR RR 02 SENSOR P0138 EC-197
RR Q2 SENSQOR P0139 EG-204

EGR SYSTEM P040C EC-255

EGR SYSTEM EGRC-BPT/VLV PO402 EC-263
EGR SYSTEM P1402 FC-359

AT (TCC 8/V) TCC S/ FNCTN P1776 EC-441
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST MODE

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

SELF-DIAG
RESULTS

@ |gnition switch: ON
(Engine stopped)

® Displays the results of on-
board diagnostic system.

Objective system

CLOSED THROTTLE
POSI

@ gnition switch: ON
(Engine stopped)

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

® Harness and connector

® Throttle position sensor
(Closed throtile position)

® Throttle position sensor
(Closed throtile position)
adjustment

® Throttle linkage

® Verify operation in DATA
MONITOR mode.

THROTTLE POSI
SEN CKT

® |gnition switch: ON
{Engine stopped)

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

® Hamess and connector

® Throttle position sensor

® Throttle position sensor
adjustment

® Throttle linkage

® Verify operation in DATA
MONITOR mode.

PARK/NEUT POSI
SW CKT

® [gnition switch: ON
(Engine stopped)

® |nhibitor/Neutral position
switch circuit is tested when
shift lever is manipulated.

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

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

@ Harness and connector

® Neutral position switch or
inhibitor switch

® | inkage or inhibitor switch
adjustment

FUEL PUMP
CIRCUIT

® [gnition switch: ON
{Engine stopped)

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

There is pressure pulsation an the fuel

feed hose.

® Harness and connecter
® Fuel pump

® Fuel pump relay

® Fuel filter clogging

® Fuel level

EGRC S0L/V CIR-
curr

® [gnition switch: ON
(Engine stopped)

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

The EGRC-solencid valve makes an oper-

ating sound every 3 seconds.

® Harness and connector
® EGRC-solencid valve

VALVE TIMING S/V
CKT

® |gnition switch: ON (Engine
stopped)

® Intake valve timing control
solencid valve circuit is
fested by checking solenoid
valve operating sound

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

caily.

® Harness and connector
® ntake vaive timing contrel
solenoid valve

COOLING FAN CIR-
CUiT

® |gnition switch: ON
{Engine stopped)

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

The cooling fan rotates and stops every 3

seconds.

® Harness and connector
® Cooling fan motor
® Cooling fan refay

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

CONSULT (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

® |gnition switch: ON —
START

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

Start signal: OFF — ON

® Harness and connector
® |gnition switch

PW/ST SIGNAL
CIRCUIT

® [gnition switch: ON
{Engine running)

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

Locked position

ON

Neutrat position

OFF

® Harness and connector

® Power steering oil pressure
switch

® Power steering oil pump

VEHICLE SPEED
SEN CKT

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

Vehicle speed sensoar input signal is

greater than 4 km/h (2 MPH)

® Harness and connector
® Vehicle speed sensor
@ Electric speadometer

IGN TIMING ADJ

® After warming up, idle the
engine.

® |gnition timing adjustment 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 camshafi position
sensor or distributor)

® Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

® Air-fuel ratio feedback circuit
(injection system, ignition
system, vacuum sysiem,
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, har-
ness or connector)

@ IGNITION SYS (Spark piug,
power transistor, ignition
coil, harness or connector)

® VACUUM SYS (Intake air
leaks)

® Front heated oxygen sensor
circuit

® Front heated oxygen sensor
operation

® Fuel pressure high or low

® Mass air flow sensor
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BALANCE

® After warming up, idle the
engine.

® Injector operation of each
cylinder is stopped one after
ancther, and resuftant
change in engine rotation is
examined fo evaluate com-
bustion of each cylinder.
(This is only displayed for
modeis where a sequential
multiport fuel injection sys-
tem is used.)

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

injector of each cylinder.

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

@ [gnition circuit (Spark plug,
power transistor, ignition
coil, harmess or cennector)

® Compression

® Valve timing

IACV-AAC/V
SYSTEM

® After warming up, idle the
engine.

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

Difference in engine speed is greater than
150 rpm between when valve opening is at

80% and at 20%.

® Harness and conneclor

® |JACV-AAC valve

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

® [AS (ldle adjusting screw)
adjustment
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE (Recording vehicle data)
CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONI-

TOR" mode.
1. “AUTO TRIG” (Automatic trigger):
e The malfunction will be identified on the CONSULT screen in real time.
In other words, DTC/1st trip DTC and malfunction item will be displayed at the moment the mal-
function is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.
2. “MANU TRIG” (Manual trigger):
e DTC/1st trip DTC and malfunction item will not be displayed automatically on CONSULT screen
even though a malfunction is detected by ECM.
DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:

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

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

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors,
components and harness in the “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE?”, the moment a malfunction is found the DTC/1st trip DTC will be displayed. (Refer
to Gl section, “Incident Simulation Tests” in “HOW TG PERFORM EFFICIENT DIAGNOSIS FOR
AN ELECTRICAL INCIDENT™.)

2. “MANU TRIG”
o |[f the malfunction is displayed as scon as “DATA MONITOR” is selected, reset CONSULT to

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

tion.
I@ SELEGT MONITOR ITEM I I@] SET RECORDING COND I I In sET RECORDING COND I

ECM INPUT SIGNALS NGRS vanu TRIG | | AuTo TRic [T G

|
|_ SELECTION FROM MENU |
| ]
|
I

| I
I I |
I L | L
LseTrinG || START I |

|
|
|
|

“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.

SEF529G
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

74

SEF139P

Data link connector

for GST \ AECE79

VTX GENERIC OBD I
PROGRAM CARD

Press [ENTER]

Sample screen® SEF3988

OBD || FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen* SEF416S

238

Generic Scan Tool (GST)

DESCRIPTION
Generic Scan Tool (OBDII 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

manual.

GST INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect "GST” to data link connector for GST. (Data link
connector for GST is located under LH dash panel near the
fuse box cover.)

3. Turn on ignition switch.
4. Enter the program according to instruction on the screen or

in the operation manual.
(*: Regarding GST screens in this section, sample screens are

shown.)

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

For further information, see the GST Operation Manual of

the tool maker.

EC-76



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

MODE 1 READINESS TESTS

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

MODE 2 (FREEZE DATA)

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

MODE 3 DTCs

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

MCDE 4 CLEAR DIAG INFO

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

® Clear diagnostic trouble codes (MODE 3)

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

® Clear freeze frame data (MODE 2)

® Resect status of system monitoring test (MODE 1)

® Clear on board monitoring test results (MODE € and 7)

MODE & (ON BOCARD TESTS)

This made accesses the results of on beard diagnostic monitoring tests of specific
components/systems that are not continucusly 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 continucusly moenitored during normal driv-
ing conditions.

MODE 8 —

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

& Vacuum cut valve bypass valve closed

In the following conditions, this mode cannot function.

® [ ow ambient temperature

® | ow battery voltage

® Enging running

® (gnition switch “OFF”

® Low fuel temperature

® Toc much pressure is applied to EVAP system

EC-77
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TROUBLE DIAGNOSIS — Introduction

Introduction

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc, The ECM
Actuators accepts input signals from sensors and instantly drives actua-
tors. It is essential that both input and output signals are proper

% ECM
’ ’ and stable. At the same time, it is important that there are no
(7;;) problems such as vacuum leaks, fouied spark plugs, or other
(s problems with the engine.

Sensors

It is much more difficult to diagnose a problem that occurs inter-
mittently rather than continuously. Most intermittent problems
MEFO36D]  are caused by poor electric connections or improper wiring. In
this case, careful checking of suspected circuits may heip pre-
vent the replacement of good paris.

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

SEF233G

SEF234G

Diagnostic Worksheet

KEY POINTS There are many operating conditions that lead to the malfunc-
tion of engine components. A good grasp of such conditions can
WHAT .. Vehicle & engine model make trouble-shooting faster and more accurate.
WHEN ... Date, Frequencies In general, each customer feels differently about a problem. It
WHERE..... Road conditions is important to fully understand the symptoms or conditions for
HOW ... \?V’;Z:ff;':%;:giﬂg'sgsi a customer complaint.
g ' Utilize a diagnostic worksheet like the one on the next page in
ymptoms . ; ) .
order to organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator lamp to

SEFS07L]  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 incorrecily screwed on, ailow-
ing fuel to evaporate into the atmosphere [for the models
with EVAP (SMALL LEAK) diagnosis].
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TROUBLE DIAGNOSIS — Introduction

WORKSHEET SAMPLE

Diagnostic Worksheet (Cont’d)

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

Fuel and fuel filler cap

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

[ Startability

[ Impossible to start [0 No combustion [ Partial combustion
O Partial combustion affected by throttle position
O Partial combustion NOT affected by throttle positicn

|1 Possible but hard to start O Others |

O Idling

[ No fast idle 0 Unstable O High idle O Low idle

O Cthers [ 1

Symptoms

[ Driveability

] Stumble [J Surge 1 Knock (I Lack of power
[ Intake backfire [ Exhaust backfire
C Others | ]

O Engine stall

1 At the time of start 1 While idling
[] While accelerating [] While decelerating
O Just after stopping O While loading

Incident occurrence

O Recently
[ At night

T Just after delivery

O In the morning [J In the daytime

Driving conditions

0 While cruising
T While turning (RH/LH)

0 While accelerating
] While decelarating

Vehicle speed PRI I T S R NV T N R
0

i
10 20 30 40 50 60 MPH

Frequency O Adi the time O Under certain conditions O Sometimes
Weather conditions O Not affected
Weather 0 Fine 1 Raining [T Snowing [J Cthers [ ]
Temperature [ Hot O Warm O Cool i Cold 1 Humid °F
11 Cold 1 During warm-up O After warm-up
Engine conditions Engine speed 1 ' 1 ) | : | | |
0 2,000 4,000 6,000 8,000 rpm
Road conditions 1 In town 1 In subtrbs O Highway O Off road (up/down)
0 Not affected
[1 At starting 0O While idling [T At racing

Malfunction indicator lamp

O Turned on [0 Not turned on

EC-79
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TROUBLE DIAGNOSIS — Introduction

Work Flow

CHECK IN

;

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

,

CHECK DTC AND FREEZE FRAME DATA.

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

If DTC is not available even if MIL lights up, check ECM fail-safe. (Refer to EC-86.)
Also check related service hulletins for information.

*

......................................... 3 STEP ”

Symptoms
collected.

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

h 4

Normal Code
(at STEP II}

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

Malfunction Code
(at STEP 1)

.......................................... * 1. STEP 11

h 4 ¥

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

FE OO | STEP IV

'

¥

Choose the appropriate action.

Malfunction Code (at STEP li or IV) lNormaI Code (at both STEP Il and 1V)

BASIC INSPECTION
SYMPTOM BASIS (at STEP | or Ill)

Y

Perfarm inspections

according to Symptom
Matrix Chart.

¥ ¢

TROUEBLE DIAGNOSIS FOR DTC PXXXX.

!

REPAIR/REPLAGE

STEP VI

NG

*1:
*2:

*3:

*4:

FINAL CHECK

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

STEP Vi

lOK

CHECK OUT

“TROUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-105.

TENT INCIDENT”, EC-104,

EC-80

If the incident cannot be duplicated, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-104.
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 “11”, refer to “TROUBLE DIAGNOSIS FOR INTERMIT-

If the malfunctioning part cannot be found, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-104.



TROUBLE DIAGNOSIS — Introduction

Description for Work Flow

STEP

DESCRIPTION

STEP I

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

STEP II

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

Study the relationship between the cause, specified by (st trip) DTC, and the symptom described by the customer.
(The "Symptom Matrix Chart” will be useful. See EC-87.)

Alsoc check related service bulletins for information.

STEP Il

Try to confirm the symptem and under what conditicns the incident oceurs.

The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Gonnect 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 maifunction code is detected, skip STEP IV and perform STEP V.

STEP IV

Try to detect the (1st trip) Diagnostic Trouble Code by driving in (or performing) the "DIAGNOSTIC TROUBLE
CODE CONFIRMATICN PROCEDURE”. Check and read the (1st trip) DTC and (ist trip) freeze frame data by
using CONSULT or Generic Scan Teol,

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

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

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

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

STEP V

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

accerding to the Symptom Matrix Chart. (Refer to EC-87.)

STEP VI

identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, locse connectors or wiring damage using (tracing) “Harness Layouts™.

Gently shake the related connectors, compeonents or wiring harness with CONSULT set in “DATA MONITOR
(AUTO TRIG)” modse.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-95.

The "“DIAGNOSTIC PROCEDURE” in EC sectiion 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”, “Circuit Inspection”).
Repair or replace the maktfunction parts.

STEP VI

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

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

Before retumning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC in
ECM. (Refer to EG-52.)

EC-81
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TROUBL.E DIAGNOSIS — Basic Inspection

Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical
loads applied;

Headlamp switch is OFF,

Air conditioner switch is OFF,

Rear window defogger switch is OFF,

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

)
SEF142]

BEFORE STARTING

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

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

® Harness connectors for improper con-
nections

® Vacuum hoses for splits, kinks, or

e o AN improper connections
= Data link connector ® Wiring for improper connections,
for CONSULT AECE78 pinches, or cuts

N «

Throttle position. [ | CONNECT CONSULT TQ THE YEHICLE.
sensor ha;ness\ Connhect “CONSULT” 1o the data link con-
sonnector/ /e <1 | nector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-62.

v
NG

CHECK IGNITION TIMING. | Adjust ignition timing by
SEF455T| 1 1. Warm up engine to normal operating "| turning distributor.
temperature.
2. Stop engine and disconnect throttle
position sensor harness connector.
3. Start engine.
4. Check ignition timing at idle using tim-
ing light.
Ignition timing:
8°+2° BTDC

OK

L4
CHECK BASE IDLE SPEED. NG_ Adjust engine speed by

SEF284G| | Does engine speed fall to the following | tuming idle speed adjust-
speed? ing screw.

M/T: 625250 rpm

A/T: 725150 rpm (in “N’* position)

+OK

®

{Go to next page.)
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TROUBLE DIAGNOSIS — Basic Inspection
Basic Inspection (Cont’d)

D W THRTL POS SEN ADs ML ® )
* 3% ADJ MONITOR % % % D l NG &l
CHECK THROTTLE POSITION SENSOR »| Adjust continuity signal by
THRTL POS SEN 0.52v IDLE POSITION. rotating throttle position
1. Perform “THRTL POS SEN sensor body. Wil&
===T==== MONITOR =====z=z=c ADJ” in “WORK SUPPCORT” A
. mode.
gtﬁSPDS T':T_:AP(HEF) ?;Npm 2. Check that output voltage of v
throttle position sensor is RESET IDLE POSITION Efd
approx. 0.35 to 0.65V (Throttie MEMORY.
valve fully closes.) and “CLSD 1. Warm up engine to
SEF165P THL/P SW” stays “ON". normal operating tem-
s OR perature and stop. LG
e @ Measure output voliage of throttle _Is_ﬁlf/ﬁg g\:{\l]—SD
HS. position sensor using voltmeter, i In
and check that it is approx. 0.35 1o (nquﬁ\a?ﬂﬁgélgﬁ
é&b 0.85V. (Throitle valve fully closed.) mode with CON-
CK SULT before stop-
ping engine. =
2. Reconnect throttle FE
position sensor har-
® S ness connector and
closed throttle position ,
1 switch harness con- CL
= nector.
sensor harness connectar SEF456T| 3. Turn ignition switch
o i
y 4. Turn ignition switch E
Receonnect throttle position sensor “OFF” and wait at
harness connector and closed least 5 seconds.
throttle position switch harness 5. Repeat steps AT
conneclor. 3. and 4. until -
“CLSD THL/P
SW" in “DATA
MONITOR” B,
mode with !
CONSULT
changes to
“ON”. BA
1@]‘ Repeat steps
4%/ 3. and 4. 20
times.
BR
v
NG o g7
CHECK TARGET IDLE SPEED. _»| Adjust idle speed. Refer to
@ Read the engine idle speed in EC-36.
= | “DATA MONITOR” mode with
CONSULT. 1S3
M/T models except for Canada:
675250 rpm
M/T models for Canada:
750150 rpm BT
AT models:
80050 rpm
(in “N’* position) MA
OR Himd
Check idle speed.
M/T modeis except for Canada:
67550 rpm [EL
M/T models for Canada:
750£50 rpm
AT models: -
80050 rpm 1D
{in “N” position)
¥ OK

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

Basic Inspection (Cont’d)

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

Erase the stored memory in ECM.

Refer to “ON BOARD DIAGNOSTIC SYS-

TEM DESCRIPTION” (EC-42) and “HOW
TO ERASE DTC” in AT section.

iOK

INSPECTION END
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TROUBLE DIAGNOSIS — General Description

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

priority chart.

Diagnostic Trouble Code (DTC) inspection
Priority Chart

Priority

Detecied items (DTC)

1

® ECM (P0605, 0301)

® Mass air flow sensor
{P0100, 0102)

® Throtile position sensor (P0120,
0403}

® EGRC-solenoid valve (P1400,
1005)

® Camshaft position sensor (P0340,
0101)

® Vehicle speed sensor
(PO500, 0104}

® Intake air temperature sensor
(PCG110, 0401)

® Knock sensor (P0325, 0304)

® Tank fuel temperature sensor
(P0O180, 0402)

® Engine coclant temperature sensor
{P0O115, 0103) (PO125, 0908)

# |gnition signal (P1320, 0201)

® Park/Neutral position switch
{P1706, 1003)

® EGR temperature sensor (P1401,
0305)

® T/C clutch solenoid valve (P1775,
0904) (P1776, 0513}

® Absolute pressure sensor {PO105,
0803)

® MAP/BAROQO switch sclenoid valve
(P1105, 1302)

® Closed throttle position switch
(PO510, 0203)

® Front heated oxygen sensor heater
(PO135, 0901)

® Crankshaft position sensor (OBD)
(PO335, 0802) (P1336, 0905)

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

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

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

® Rear heated oxygen sensor
(PO137 - PO140, 0510 - 0707)

® Rear heated oxygen sensor heater
(PO141, 0902)

® EVAP control system pressure
sensor (P0450, 0704}

® EVAP canister vent control vaive
(P1448, 030%) (P0446, 0903)
(P1448, 0215)

® EVAFP canister purge volume con-
trol valve {(P1444, 0214) (P0443,
1008)

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

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

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

¢ EGRC-BPT vaive function (P0402,

0306)

® |ACV-AAC valve
(P0O505, 0205)

® Misfire (PO304 - P0O30C0, 0605 -
0701)

® Closed loop control
{P1148, 0307)

® |ntake valve timing control (P1110,
0805)

® Fuel injection system function
(POt72, 0114), (PO171, 0115)

® Three-way catalyst function
(PO420, 0702)

EC-85
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC Ne.

248

CONSULT
GST

ECM™

Detected items

Engine operating condition in fail-safe mode

PO100

o102

Mass air flow sensor cir-
cuit

Engine speed will not rise more than 2

,400 rpm due to the fuel cut.

PO110

0401

Intake air temperature
sensor

The ECM functions on the assumption that the intake air temperature is 30°C

(86°F).

PO115

0103

Engine coolant tempera-
ture sensor circuit

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

Condition

Engine cootant temperature decided
(CONSULT display)

Just ag ignition switch is turned ON or
Start

40°C (104°F)

More than approx. 4 minutes after igni-

tion ON or Start

80°C (176°F)

Except as shown above

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

Pg120

0403

Throttle position sensor
circuit

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

engine speed.
Therefore, acceleration will be poor.

Condition

Driving condition

When engine is idling

Normal

When accelerating

Poaor acceleration

Unable to
access
ECCS

Unable to
access
Diagnostic
Test Mode
]

ECM

ECM fail-safe activating condition

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

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

However it is not possible to access ECCS and DTC cannot be 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 {ail-safe operation

Engine speed

Engine speed will not rise more than 3,000 rpm

Fuel injection

Simultaneous multiport fuel injection system

Ignition timing

Ignition timing is fixed at the preset valve

Fuel pump

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

when engine stalls

IACV-AAC valve

Full open

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

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

Symptom Matrix Chart

SYMPTOM

; CVERHEATS/WATER TEMPERATURE HIGH

&
z &
: = @ ar
& o i 8l |o
w n =z ] o = <
— o O el = = T
s IE|< B 5119
SYSTEM = Ll&|ca 2 33
— Baslc engine control system b S|E5|18|w g e 5|2 B | Reference page
L = = 8 | [ (&) % Z
o clw =lalz|z|& Jla|=2
E g S w g 3125 T i
HlgiZla|2|2 (8| | w | w | W
Biolz|*|lwia!l & =|=12
o lElg|ln|A|=F]8 -
= | w ol|D|x Z [
= = jS x - I3 a = 1 @ LLf
[ I T = I o I = oo
Zlelglg|e/ 88318 /4(glg |k
T|l&|z{ias|S|T|e|2|a W || o
Warranty symptom code AA | AB | AC [ AD{ AE| AF | AG | AH | AJ AL | AM [ HA
Fuel Fuel pump circuit 1 1 2 3 2 2 2 3 2 |EC-465
Fuel pressure regulator system 3 3 4 4 4 4 4 4 4 4 EC-33
Injector circuit 1 1 2 3 2 2 2 2 EC-458
Evaporative emission system 3|3 ] 4 41 414 4| 4] 4 4 EC-21
Air Positive crankcase ventilation system 3 3 4 4 4 4 4 4 4 4 1 EC-31
Incorrect idle speed adjustment 3 3 1 1 1 1 1 EC-82
IACV-AAC valve circuit 1 1 2 3 3 2 2 2 2 2 2 | EC-304
IAGV-FICD solenoid valve circuit 2 2 3 3 3 3 3 3 3 3 EC-473
ignition Incorrect ignition timing adjustment 3 3 1 1 1 1 1 1 EC-82
Ignition circuit 1 1 2 2 2 2 2 2 EC-336
EGR EGRGC-solenoid valve circuit 2 2 3 3 3 EC-348
EGR system 2 1 2 3 3 3 2 2 3 3 EC-255
Main power supply and ground circuit 2 2 3 3 3 3 3 2 3 2 |EC-105
Air conditioner circuit 2 2 3 3 3 3 3 3 3 3 2 | HA section

1 - 6: The numbers refer to the probability of the cause, 1 being the most likely.

EC-87

{continued on next page)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYMPTOM
T
zZ o
— (@] T
£ [ L
: = o wr
ES o E E % = (W]
P o T} <L y o [V
w D1 z|o x| k[ 2]
- = o %} Ly L = [ T
=L = - - o 5 o [
SYSTEM T ||z alz2l3|2|a
— EGCS system % % 5 8 w g S E 3 @ & | Reference page
= = =
& gl a|Elz|z|E|3]8]|3
clL|2|=2|Y|z|2|& =t I15i2 |2
z|d|a |5 |2|83|3|k|E|2|2/3|=
= < Z || © o | jud x ! L
w = o o | m jule i) L =]
olw | 2|3 Yl |lojgl2|=2
¥ oo > w >
Z |w |k c |8 |z 2| |@l2]x
S|z | & x “ls|eElE @ @D
] = = e N T = i L =
S| 85 2813|2918 1218|k
T|lwW| T |w | I T[c|8 | & |0 | W | i|amd
Warranty symptom code AAlAB |AC |AD | AE | AF |AG|AH | AJ | AK | AL | AM | HA
ECCS Camshaft position sensor circull 2 2 3 3 3 3 3 3 EC-249
Mass air flow sensor circuit 1 1 2 2 Fd 2 2 2 EC-110
Front heated oxygen sensor circuit 1 2 3 2 2 2 2 EC-154, 161
Engine coolant temperature sensor circuit | 1 1 2 3 2 3 2 2 3 2 EC-133, 149
Throtle position sensor circuit 1 2 2 2 2 2 2 2 EC-138
Incorrect throttle position sensor adjust- 3 1 1 1 1 1 1 1 EC-82
ment
Vehicle speed senser circult 2 3 3 3 EC-300
Knock sensor circuit 2 3 EC-240
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-316, 86
Start signal circuit 2 EC-462
Park/Neutral positicn switch circuit 3 3 3 3 3 EC-431
Power steering oil pressure switch circuit 2 3 3 EC-468
1 - 6: The numbers refer {o the probability of the cause, 1 being the most likely. (continued an next page}
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM

SYSTEM
— Engine mechanical & cther

Reference
pace =M

HIGH IDLE/LOW IDLE
< | BATTERY DEAD {UNDER CHARGE)

£ EXCESSIVE OIl. CONSUMPTION

& | LACK OF POWER/POOR ACCELERATION

£ | HARD/NO START/RESTART (EXCE. HA)

& | ENGINE STALL

5 | HESITATION/SURGING/FLAT SPOT

& | SPARK KNOCK/DETONATION

& | ROUGH IDLE/HUNTING

2| |DLING VIBRATION

& | SLOW/NO RETURN TO IDLE

2| OVERHEATSAWATER TEMPERATURE HIGH
& | EXCESSIVE FUEL CONSUMPTION

P
mn

Warranty symptom code
Fuel Fuel tank
Fuel piping
Vapor lock 5
Valve deposit
Poor fuel (Heavy weight gasoline, Low 5 5 & 5

octane) L
Air Air duct
Air cleaner

Air leakage from air duct

(Mass air flow sensor — throftle body} 5 5 5 51| 5 5

Threttle bedy, Throttle wire 5 5 5 5 FE section

Air leakage from intake manifold/ o - e

Coltector/Gaskel o

Cranking Battery

ANternator circuit

Starter circuit

Flywheel/Drive plate EM section
AT section

Inhibitor switch '
[253

Engine Cylinder head 5 5 5 5 5 5 5 3!
Cylinder head gasket
Cylinder block

Piston

Piston ring
Conr?ectmg rad EM section
Bearing
Crankshaft
Valve Timing chain
mechanism | Camshaft
Intake valve 3
Exhaust valve
Exhaust Exhaust manifeld/Tube/Mutiler/Gasket )

Three way catalyst FE section A7
Lubrication [ Qil pan/Qil strainer/Qil pump/Qil filter/Oil
gallery 5 5 5 -
Qil level (Low)/Filthy il [Fl2,
Cooling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cocling fan

Coolant level {low)/Contarminated coolant

FE section

o

o
&
(=]
(4]
n
o
i

ey
e
ry
ury
[y
ury
—

EL section

LR R R O]

[43]

E-S
150
=4

@3

]

o
ol
w
o
(4]
(4]
(4]
(4]
|
7

MA, EM and LC
5 5 5 5 5 sections

5 |_.C secticn

5 E
MA saction -
I3

1 - 8: The numbers refer 1o the probability of the cause, 1 being the most likely.
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
“Mode

Remarks:
® 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. Specification data might be displayed even

252

when ignition timing is not adjusted to specification. This IGN TIMING moenitors the data calculated by the ECM
according to the Input signals from the camshaft position senscr and other ignition timing related sensors.)
& i the real-time diagnoslis 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) : ;?Jcnhz:jgﬁ;f-aigngsr?pare tachometer indication with the CONSULT value. gllglq_?l'str::j:ame speed as e GON-
® Engine: After warming up Idle 10-1.7v

WASARFLSE (& A cencone swehsOFF
® No-load 2.500 rpm 15-21V
]

COCLAN TEMP/S

Engine: After warming up

More than 70°C {158°F)

FR 02 SENSOR

FR 02 MNTR

Engine: After warming up

Maintaining engine speed at 2,000 rpm

0-03V<06-1.0V

LEAN « RICH
Changes more than 5 times
during 10 seccnds.

AR 02 SENSOR

RR O2 MNTR

Engine: After warming up

Rewvving engine from idle to 3,000 rpm
quickly

0-0.3Ve 06-1.0V

I.LEAN < RICH

° - o .
VHCL SPEED SE Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as
value the CONSULT value
BATTERY VOLT ® Ignition switch: ON {Engine stopped) 11 - 14V
® Ignition switch: ON Throttle valve fully closed 0.35 - 0.65V
THRTL PGS SEN {Engine stopped) -
® Engine: After warming up Throttle valve fully opened Approx. 4.0V

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

START SIGNAL

Ignition switch: ON — START — ON

OFF — ON — OFF

Throttle valve:

® Engine: After warming up Idle position ON
CLSD THL/P SW ® [gnition switch: ON
(Engine stopped) Throttle valve: OFF
Shightly open
. ] . ] A/C switch "OFF” OFF
AIR COND SIG E:gil::. After warming up, idle the NG switch “ON" o
{Compressor operatas)
Shift lever “P” or "N” ON
P/N POS! SW ® |gnition switch: ON
Except above OFF
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TROUBLE DIAGNOSIS — General Description
CONSULT Reference Value in Data Monitor
Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION @l
) ) ) Steering whesl in neutral position OFF
PW/ST SIGNAL o Eng_me: After warming up, idle the (forward direction}
engine - A
The steering wheel is tumed ON i
Rear window defogger is opsrating
Ly i ON
and/or lighting switch” is on )
LOAD SIGNAL ® |gaition switch: ON EM
Rear window defogger is not operating
- o QFF
and lighting switch is not on
IGNITION SW ® |gnition switch: ON — OFF ON — OFF LG
HEATER FAN SE ® Heater fan gwitch: ON - OFF ON — OFF
o Endine: After waming up Idie 2.4 - 3.2 msec.
ir conditioner switch:
INS PULSE ® Shift lever: “N”
® No-load 2,000 rpm 1.9 - 3.2 msec.
: if'gine:d{;‘_”ef Wa”?:";lg SF::F Idle 0.7 - 1.5 msec FE
I conditioner swiléh;
B/FUEL SCHDL @ Shif: lever “N”
#® No-load 2,000 rpm 0.7 - 1.5 msec
: - GL
o Einine: Afler warming Up _ Idle 0- 10° BTDC
IGN TIMING ir con |t:oz1‘et,sw1tc :
® Shift lever; “N e
® No-load 2,000 rpm More than 25° BTDC (M7
o A bondtioner awich: OFF e 20 - 50%
i :
IACV-AAGH ® Shift lever: “N” AT
® No-load 2,000 rpm -
ldle 0 step
® Engine; After warming up EA
® Shift lever N More than 60 seconds after starting
PURG VOL C/v @ No-load engine
® M/T models: Jack up drive wheels A/T models: 2,200 rpm — )
and shift to 1st gear position. M/T models: 2,000 rpm and more than 0
16 km/h (10 MPH)
AF AlLPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm | 56 - 155%
=
EVAP SYS PRES @ |gnition switch: ON Approx. 3.4V R
AR COND RLY ® Air conditioner switch: OFF — ON OFF — ON
® |gnition switch is turned to ON {Operates for 5 seconds) ST['
® Engine running and cranking CN
FUEL PUMP RLY ® When engine is stopped (stops in 1.0 seconds)
® Except as shown above OFF Bl
Engine coolant temperature is 90°C EF
® After warming up engine, idle the (194°F) or less 0
COOLING FAN engine. 5
@ Air conditioner switch: OFF Engine coolant temperature is 91°C BT
: o ON
{196°F) or more
Idle OFF
INT/V TIM SOL ® Engine: After warming up T,
2,000 rpm ON
VENT CONT/ ® |gnition switch: ON OFF
¢ Elngine: f\lﬂer warming ug Idle OFF Eﬂ:
® Ajr conditioner switch: OFF
L ] i o
FGRC SOLV o ﬁg‘_flto':ger' N AIT models: 2,200 rpm ]
& MT models: Jack up drive wheels M/T models: 2,000 rpm ON iCX
and shift to 13t gear position and more than 16 km/h (10 MPH)

*: 1st position for USA models, 2nd position for Canada models

EC-91 253



TROUBLE DIAGNOSIS — General Description

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

MONITOR ITEM CONDITION SPECIFICATION
lale ON
TCC souv ® Engine: After warming up Vehicle speed is 64 km/h (40 MPH) or | o
more in “D” position
® Engine speed: idle ON
FR Q2 HEATER
® Engine speed: Above 3,200 rpm OFF
® Engine speed: Idie ON
RR 02 HEATER
® Engine speed: Above 3,200 rpm OFF
VC/V BYPASS/V ® [gnition switch: ON OFF
Idle QFF
® Engine: After warming up
® Shiit lever: N More than 60 seconds after starting
PURG CONT SN | ® No-load engine
® M/T models; Jack up drive wheels A/T models: 2,200 rpm ON
and shift to 1st gear position. M/T modeis: 2,000 rpm and more than
16 km/h (10 MPH)
® Engine: After warming up ldle 15.0 - 30.0%
@ Ajr conditioner switch: OFF
CALLD VALUE ® Shift lever: “N* "
® Noload 2,500 rpm 13.0 - 28.0%
i iteh- Throttle vaive fully closed 0.0%
ABSOL TH-P/S ® Ignmf)n switch: ON
{Engine stopped) Throttle valve fully opened Approx. 89%
® Engine: After warming up idle 10- 4.0 gmfs
® Air conditioner switch: OFF
MASS AIRFLOW | o apit Jever: N
® No-load 2,500 rpm 5.0 - 10.0 gm/s
& For 5 seconds after starting engine BARO
MAP/BARO SW/V
® More than 5 seconds after starting engine MAP
Engine is not running Approx. 4.4V
ABSOL PRES/SE ® Engine: After warming up
Idle {5 seconds afler starting engine) Approx. 1.2V
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data
Monitor Mode

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

@

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

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”. Bl
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".

=1

CLSD THL/P SW 0009 ABSOL THeP/S -00"09 THRTL POS SEN -00"0g LG
10:22 +02'69  10:22 % +02"69 10:22 x0.1V +02"69
OFF ON 0 25 50 75 100 0 13 26 38 51
R A o T "l n
He;ease ' -‘.."... T ‘*....
I "y EE
Full | '
Depress i i
! i CL
i E SEFQ58P
CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR 02 SEN, FR 02 SEN, INJ T
PULSE

Below is the data for “CMPS-RPM (REF)”, “MAS AIR/FL SE”, "THRTL POS SEN", “RR 02 SEN”, “FR AT
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. BA
[(r) s
Sw®
83 B
Vo4 0
v -
£ '~.~w“' * “CMPS-RPM(REF)" should increase gradually BE
E‘g S+ ’“""t., while depressing the accelerator pedal and
% = ""-.‘_* should decrease gradually after releasing
=1 ""-.,‘ the pedal without any intermittent drop or rise. ar
(e "N
& A e SO
o [Te] il
o
=& @
038° 1 A3
BT
8bo |
83
= i,
(]
> . EL
— L .- ¥ . B ji=
g - - + “MAS AIR/FL SE” should increase when
ﬁ : N depressing the accelerator pedal and should
— - Ve e " "
T o decrease at the moment “THRTL POS SEN" is i
% - closed (accelerator pedal is released).
98
sg° 7y
SEFO59P
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TROUBLE DIAGNOSIS — General Description

-003"06

THRTL POS SEN

09:25

—00"06
+04"67

AR 02 SENSOR

-00"08

FR O2 SENSOR

09:25

—00"06

INJ PULSE

09:25

+04"67

xC.1V

x0.01V

09:25

+04"67 x0.01V +04"87
128

MSEC

38

26

13

128

64

266

192

B84

20

15

10

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

* “THRTL PQS SEN" should increase while
depressing the accelerator pedal and should
decrease while releasing it.

+ "RR 02 SENSOR™ may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal,

+ "FR O2 SENSOR’ may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.

* "INJ PULSE" should increase when depressing
the accelerator pedal and should decrease
when the pedal is released.

SEF417R
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

PREPARATION .
1. ECM is located behind the center console. For this inspec- =
fion:
¢ Remove the front passenger center console panel. A,
ECM harness S
connector
AECE83
LG

2. Remove ECM harness protector.

ECM harness protectar

AECO13

3. Perform ali voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests eas-
ily. AT
e Open harness securing clip to make testing easier. -
e Use extreme care not to touch 2 pins at one time.

4 e Data is for comparison and may not be exact. =

SEFs67  ECM HARNESS CONNECTOR TERMINAL LAYOUT g,

[— 1
ho1fo2ho3| fo4i105i10 [20[21]22]e3] 38f3g| kofa1] [53/54]55 ] S
horhosfiod Fiofifiz O l24is]26[27]28] (27 T43 B;|4l~”|"'|6l5|715i3|5|9|6]°| -
29[30[31/3233 7l48l6263[64]65 i
113[114/115| [116[117]118 4950 15 [ss]sﬂsslg} IBEL

HS. SEF0B4P,
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TROUBLE DIAGNOQOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

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

TER- DATA

WIRE
Mr|\||\(|)A|_ COLOR ITEM CONDITION (DC voltage)

0.2 - 0.6V

Engine is running.| (Warm-up condition)
Idle speed

U SEF18ET

1 W/B ignition signal
0.7 - 0.9V
M———————
- - - 4 Ll
Engine is running. N m 1 r]}!
Engine speed is 2,000 rpm. 0 Pk
R
o am— SO

T SEF187T
Approximately 13V

M
4 Ll Ll Ll
|Engine is running. | {(Warm-up condition) 23

idle speed o

———
T oOme e
— T SEF{eaT
Approximately 13V

2 w Ignition check

Mr———————
— - Tyl R SR OO B
|Eng|ne is running. MEITHENEHEE)

0

Engine speed is 2,000 rpm.

Do
v D0me

" SEF189T
Approximately 1V

V)

‘[Engine is running.] (Warm-up condition) 5

|— Idle speed 0

- —-— P
C20mg It
— SEFtsor
Approximately 2.4V

3 L/CR Tachometer

Mr————
S _ 0. ..o
|Eng|ne is running. 5

¢

L Engine speed is 2,000 rpm.

SEF191T
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM ITi
COLOR CONDITION (DC voitage)
NO.
[Engine is running.[
‘Ignition switch “OFF” 0-1V
For a few seconds after furning ignition switch
4 WG ECCS relay (Self-shutoff) « "
OrF
|lgnition switch “OFF”|
|_ BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch "OFF”
5 L EVAP canister purge vol- Engine is running. | {(Warm-up condition) 0- 0.4V
6 G ume control valve L Idle speed '
|Ignition switch “ON”[
For 5 seconds after turning ignition switch 0-1v
HONH
8 B/P Fuel pump relay Engine is running.
|Jgn|’t£on switch “0N”|
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch “ON"
[Engine is running.|
10 B ECCS ground L Engine ground
Idle speed
|Engine is running.| BATTERY VOLTAGE
LG ) . L Cooling fan is not operating. (11 - 14v)
13 (AT Cooling fan relay (High) ‘Engine S rannng |
| .
models) B 0.07 - 0.10V
Cooling fan (High) is operating.
|Engine is running.] BATTERY VOLTAGE
Cooling fan is not aperating. (11 - 14V}
14 LG/R Cooling fan refay |E — - I
ngine is running.
|_ 0.07 - 0.30V
Cooling fan is operating.
|TEngine is running. |
‘L 0- 0.3V
15 Ay Al dit | Both A/C switch and blower switch are "ON",
ir conditioner relay
[Engine is running. BATTERY VOLTAGE
L G switch is “OFF". (1 -14v)
16 Y EVAP canister purge vol- [Engine is "U””E”E' BATTERY VOLTAGE
17 OR ume control valve Idle speed (11 - 14V)
[ignition switch “ON"| Approximately 0.1V
18 ORAL Malfunction indicator lamp ‘Engine is running.| BATTERY VOLTAGE
ldle speed (11 - 14v)
[Engine is running. |
19 B ECCS ground L Engine ground
tdle speed
[Ignition switch “ON” Approximately OV
20 B/Y Start signal
[Ignition switch “START”| a}:ﬁfj\‘: VOLTAGE

EC-97
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
ND N
MINAL COLOR ITEM CONDITIO (DC voltage)
NO.
|TEngine is running.l
Both air conditioner switch and blower switch | APProximately OV
21 Lw Air conditioner switch are “ON” {Compressor operates).
[Engine is running. | BATTERY VOLTAGE
!— Air conditioner switch is “OFF". (11 - 14V)
[Ignition switch "ON”
Gear position is “Neutral position” (M/T mod- Approximately OV
- . els).
Neutral position switch Gear position is “N” or “"P” (A/T models).
20 G/OR {M/T models)
Inhibitor switch (A/T mod- AT models:
els) |Ignition switeh “ON” BATTERY VOLTAGE
(11 - 14V)
Except the above gear position M/T models:
Approximately 5V
[Ignition switch “ON"|
0.35 - 0.65V
Accelerator pedal released
23 Y Throttle position sensor
| [ignition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
[Ignition switch "ON”
24 LG/B Blower fan switch Approximately 0V
Blower fan switch is “ON".
|Engine is running.|
Approximateiy 0V
o5 B Power steering oil pres- Steering wheel is fU”y turned.
sure swilch [Engine is runaing|
Approximately 5V
Steering wheel is not turned.
0 - Approximately 4.2V
— - Mr——
[Engine is running. | sal i
28 PU/R | Vehicle speed sensor Lift up the vehicle. 5
In 2nd gear position 0
Vehicle speed is 40 km/h (25 MPH).
SEF194T
[Ignition switch “ON”| {(Warm-up condition} BATTERY VOLTAGE
o7 L Throttle position switch Accelerator pedal released (11 - 14V)
(Closed position) Ignition switch “ON"
Approximately 0V
Accelerator pedal depressed
. Approximately 0 - 4.8V
28 R/Y I;:ﬁ;(sralr temperature IEngine is running. | Output voltage varies with
intake air temperature.
lEngine is running.|
‘__ Approximately OV
Torque converter clutch dle speed
30 |(PB solenoid valve [Engine is running.| (Warm-up condition) BATTERY VOLTAGE
(A/T models only) (1 - 14V)

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM NDITION
COLOR cO © {DC voitage)
NO.
|Ignition swilch “OFF”’ ov
38 B/R Ignition switch BATTERY VOLTAGE
Ignition switch “ON"] (1 - 14V)
{Engine is running. |
39 B ECCS ground Engine ground
Idle speed
0.1 -04V
(V) —— -
(Engine is running.| (Warm-up condition) 150 e U
Idle speed 0 J_l] l
Tome
40 L Camshaft position signal ' SEF199T
44 L. {Reference signal) 0.1 -0.4V
{v)
___ : 10l ..
|TEng|ne iS running. 51
L Engine speed is 2,000 rpm. 0 —ﬂ j L4 F
SEF200T
5-9V
M
[Engine is running.| (Warm-up condition) :g R
L Idle speed 0=t
o
42 | PUW | IACV-AAC valve (Close) SEFT97T
Approximately 13V
M
[Engine is running.] (Warm-up condition) :g B
Engine speed is 2,000 rpm. o
o
SEF198T
Engine ground
‘Engine s running.| (Probe this terminal with
43 B ECCS ground © tester probe when

Idle speed

measuring.)

EC-99
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINA
L COLOR ITEM CONDITION (DG voltage)
NO.
Approximately 2.5V
v
[Engine is running.; (Warm-up condition) 150
Idle speed 0
41 B/W Cam_s.haft pogtuon sensor SEF195T
(Posttion signal) Approximately 2.4V
M
— . 10}
]Engme is running. P R
aAnananan
L Engine speed is 2,000 pm. 0 Mmm
 SEF196T
0 - Approximately 1.0V
M
|Engine is running. | Dol
46 W Front heated oxygen sen- L
sor After warming up to normal operating tempera- \- ]
ture and engine speed is 2,000 rpm ot
g sl
T e
' T SEF20IT
{Engine is running. | (Warm-up condition)
1.0-1.7V
Idle speed
47 G Mass air flow sensor
|Engine is running.| (Warm-up condition)
1.5-2.1V
Engine speed is 2,500 rpm.
; Engine is running.| (Warm-up condition)
48 R Mass air flow sensor | | 0.005 - 0.02V
ground idle speed
49 P/L Sensors' power supply [Ignition switch "ON”] Approximately 5V
|Engine is running.| (Warm-up condition)
50 B Sensors’ ground 0.001 - 0.02V
Idle speed
Approximately G - 4.8V
Engine coolant tempera- — - Qutput voltage varies with
1 .
° BR/Y ture sensor |Engme 'S unning | engine coolant tempera-
ture.
lEngine is running.|
Rear heated oxygen sen- .
52 W After warming up to normal operating tempera- | O - APproximately 1.0V

sor

ture and engine speed is 3,000 rpm
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
Mlllrscl)AL COLOR ITEM CONDITICN (DC voltage)
Approximately 0.03V
(V)
4
fEngine is running.l (Warm-up candition) 2
L tdle speed ¢
-~ B
Crankshaft position sensor SEF202T
53 w OBD
( ) Approximately 0.03V
V)
4
LEngine is running. P
|_ Engine speed is 2,000 rpm. 0
|1Engine is running. |
54 w Knock sensor 20- 3.0V
l_ Idie speed
|Ignition switch “ON”
|__ : . y Approximately 0V
- UR Rear window defogger Rear window defogger is “OFF”.
rela e R
¥ Ignition switch “ON I BATTERY VOLTAGE
Rear window defogger is “ON". (11 - 14V)
56 W/R o TR T BATTERY VOLTAGE
61 W/R Power supply for ECM !Ignltlon switch “ON | (11 - 14V)
; Engine is running.
5g LB g;t_? link connector for | 9 9 6 - 10V
L Idle speed {(GST is disconnected.)
[Lighﬁng switch “ON”| ﬁﬂ;ﬂ'_TF R;; VOLTAGE
60 R/ Headlamp switch
|Lighting switch “OFF”{ Approximately OV
Engine is running.| (Warm-up condition
| & g | ( : ) Less than 4.5V
L Idle speed
62 R/B EGR temperature sensor
[Engine is running.| {Warm-up condition)
0-3.0v
EGR system is operaling.
Approximately 0 - 4.8V
63 LG/R :Z‘gzgrel temperature JEngine is runningu Output voltage varies with
fue! temperature.
64 G/B - f |Engine = running.| Approximately OV
ata link connector for i
65 GYL | coNSULT L 1dle speed (CONSULT is connected and Approximalely 4 - 9V
68 G/W tumned on.) Approximately 3.5V
[Ignition switch “ON"[
—l: For 5 seconds after turning ignition switch
“ON” Approximately 4.4V
(Engine is running.[
66 W Absolute pressure sensor

For 5 seconds after starting engine

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

I_ More than 5 seconds after starting engine

Approximately 1.4V

EC-101
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL
COLOR ITEM CONDITION (OC voltage)
NO.
67 W EVAP control system pres- Ignition switch “ON” Approximately 3.4V
sure sensor
[Ignition switch “ON”|
For 5 seconds after turning ignition switch
“ON” Approximately OV
[Engine is running |
i i For 5 seconds after starting engine
69 GY/R MAP/BARQ switch solenoid g eng
valve [Ignition swiich “ON”
th ft ing igniti
Mo_re “an 5 seconds after turning ignition BATTERY VOLTAGE
switch “ON (11 - 14V)
[Engine is running. |
More than 5 seconds after starting engine
Y VOLTAGE
70 W/L Power supply (Back-up) !Igm’tion switch “OFF”] BATTERY VOLTAG
(11 - 14V)
Approximately 10V
(M
[Engine is running.| (Warm-up condition) ;3
L Idie speed 0=
C2ms S
101 SB IACV-AAC valve SEF197T
(Open) Approximately OV
Mr—
S— _ . F: 71 ) S A A
IEngme is runnmg.‘ (Warm-up condition} ool i
L Engine speed is 2,000 rpm. o
“SEF198T
BATTERY VOLTAGE
(11 - 14v)
Mr—————
[Engine is running.| {(Warm-up condition} 40 [ T
20t. . 0.0 Lo
L ldle speed ol Lo
102 | R/B Injector No. 1 20ms L
104 G/B Injector No. 3 SEF204T
107 Y/B Injector No. 2 BATTERY VOLTAGE
109 L/B Injector No. 4 (11 - 14V)
(V)— —
lEngine is running. | (Warm-up conditior) A0 b
20.... L.
Engine speed is 2,000 rpm. o

Bt e

SEF205T
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM CONDITION
CCOLOR (DC voltage)
NO.
|Engine is running.l (Warm-up condition)
M/T models: Jack up front wheels and drive .
wheels al 16 km/h (10 MPH). Approximately OV
103 | P EGRG-solenoid valve Engine speed is 2,200 rpm. (AT models)
2,000 rpm. (M/T models)
[Engine is runninﬂ {Warm-up condition) BATTERY VOLTAGE
L idte speed (11 - 14V)
[Engine is running.| (Warm-up condition)
More than 60 seconds after starting engine
M/T models: Jack up front wheels and drive Approximately OV
105 | PU EVAP canister purge con- wheels at 16 km/h (10 MPH}).
trol solenoid valve Engine speed is 2,200 rpm. (A/T models)
2,000 rpm. (M/T models)
|Engine is running. | (Warm-up condition) BATTERY VOLTAGE
Idle speed (1 - 14v}
|Engine is running.‘
106 B ECCS ground L Engine ground
ldie speed
108 PUW EVAP canister vent con- ![gniiion swiich “ON“| BATTERY VOLTAGE
trol valve (11 - 14V)
Engine is running.
Approximately 0V
10 AW Rear heated oxygen sen- Engine speed is below 3,200 rpm.
sor heater [Engine is running,| BATTERY VOLTAGE
Engine speed is above 3,200 rpm. (11 - 14¥)
|Engine is running.|
112 B ECCS ground Engine ground
idle speed
|Engine is running. | BATTERY VOLTAGE
14 | vm Intake valve timing control L Idie speed (11 -14v)
solenoid valve Engine is running.
Approximately 0V
Engine speed is 2,000 rpm.
[Engine is running.l
. . Approximately QV
5 OR Front heated oxygen sen- Engine speed is balow 3,200 rpm.
sor heater [Engine is running | BATTERY VOLTAGE
Engine speed is above 3,200 rpm. (11 - 14v)
117 PU/R Vacuum cut valve bypass ]Ignition P “ON”' BATTERY VOLTAGE
valve (11 ~ 14V)
|Eng|'ne is running.|
118 B ECCS ground Engine ground

Idle speed

EC-103
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FA
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

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

may not indicate the specific problem area.

Common I/l Report Situations

STEP in Work Flow Situation
il The CONSULT s used. The SELF-DIAG BRESULTS screen shows time data other than “0” or “1t”.

f] The symptom described by the customer does not recur.
v (1st trip) DTC data does not appear during the DTC CONFIRMATION PROCEDURE.

Vi The TROUBLE DIAGNOSIS for PXXXX does not indicate the problem area.

Diagnostic Procedure

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

v
Check ground terminals. Refer 1o “Circuit Inspection”, “GROUND INSPECTION” (Gl section).

Pertorm “Incident Simulation Tests” (Gl section).

v

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

Main Power Supply and Ground Circuit

EC-MAIN-01

BATTERY BATTERY
| I . i e : Detectable line for DTC
30A 754 |Referto EL-POWER". m—  Non-detectable line for DTC
[1]
| |
G
[l I'J"Im
! 51 @ -
IGNITION (v16) PY
OFF ./‘ ST {SWITCH WL [ I
€D = M33)
~ Wi
ACG .'4'\' WL WL
WL
J | b FET
—_ 6 ECCS
B/R ® RELAY
I — ? ..F14
B/R O =]
| WG WA
B/R
I To
|| @ — WA= =C-CMPS
26 EC-MAFS
B/R
| . o
— [s]
T BR = 0 oSG | \
B/R WL WG W/R WR
[Ge]l 7ol ] Il e1] 51
IGNSW BATT SSOFF vB (EE%N(‘IJS
CONTROL
MODULE}
GND-C  GND-C GND-l GND-l GND-E GND-E GND-E
D [ ] R R S [
El:I-B—I B B B B B B8 B
I n [ ] | I
' JOINT
CONNECTOR-2 ® ® ®
L
Gy
|"_| JOINT
[T sannecTor-i
| ®-c @
1 1
-4 <
(@D BE
. Refer to last page (Foldout page).
B ,EiD
232 <& [l ]8]|@ss 8= B[ 1s[s|@Gen [EMIED F28
Bl R [ E B R B HE i B E E T 1]506]718] w al2]a] w 15] L F29
1o1[1o2|103| [104]105 feafat]2s]ea] 38
24425126127128] |42
107eBpog| [1iep 1 m
113|114|115] (116117 34|35]36]37

AEC403A

GL

M

B

Fd

lgg)
=]

(@]
—

29)

@D
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)

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

TER-
WIRE DATA
Mllll\lI)AL COLOR ITEM CONDITION (DC voltage)
IEngine is running.|
|Ignition switch “OFF"| 0-1V
For a few seconds after turning ignition switch
4 W/G ECCS relay {Self-shutoff) “OFE”
[ignition switch “OFF”]
BATTERY VOLTAGE
A few seconds passed after turning fgnition (11 - 14v)
switch “OFF”
'Engine is running.|
10 B ECCS ground Engine ground
Idle speed
[Engine is running.|
19 B ECCS ground Engine ground
Idle speed
[Ignition switch “OFF”| ov
38 B/R Ignition switch _ i BATTERY VOLTAGE
[Ignition switch "ON”| (11 - 14V)
‘Engine is running.|
39 B ECCS ground Engine ground
ldle speed
Engine ground
Engine is running. . . .
43 B ECCS ground [ ‘ {Probe this terminal with
Idle speed © tester probe when
measuring.)
56 W/R — S — BATTERY VOLTAGE
61 W/R Power supply for ECM |Ignmon switch “ON ] (11 - 14)
— —— = BATTERY VOLTAGE
70 WiL Power supply (Back-up) ngnltlon switch “OFF” | (11 - 14V)
Engine is running.
106 B ECCS ground Engine ground
Idle speed
[Engine is running.]
112 B ECCS ground Engine ground
Idle speed
‘Engine is running.]
118 B ECCS ground Engine ground
Idie speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

— — CONNECT
[ Ecom [ connecros]] % &
38

L

SEF065P
E DISCOMNECT
[ ecm “[elconnecTon]| H.S,
10,19, 39, 43,106, 112, 118
i
(@)
B AEGA96

[
ECM harness
connecior

ECCS relay

Main Power Supply and Ground Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Start engine. Yes | Go to “CHECK POWER
Is engine running? SUPPLY-II” on next page.
No
¥
CHECK POWER SUPPLY-I. NG | Gheck the following.
1. Turn ignition switch “ON". “| ® Hamess connectors
2. Check voltage between ECM terminal @19,
and ground with CONSULT or ® Harness connectors
tester. (@D
Voltage: Battery voltage ® Harness for open or
short between ECM and
OK ignition switch
It NG, repair harness or
connectors,
E v
CHECK GROUND CIRCUIT-I. NG_ Repair harness or connec-
1. Tum ignition switch “OFF". tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminals A9), 19, 9, @3, (08),
(12, and engine ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
v
CHECK POWER SUPPLY-HI. NG | check the following.
1. Disconnect ECCS relay. 7| ® 7.5Afuse
2. Turn ignition switch “ON™. ® Hamess for open or
3. Check voltage between terminals @ short between ECCS
@ and ground with CONSULT or relay and battery
tester. If NG, repair open circuit or
Voltage: Battery voltage shott to ground or short to
power in harness or con-
OK nectors.
D] ¥
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.

OK
h 4

SEF453T
-
P——
2B
13
D €
SEF2271)
m NISCOMNECT DISCONHEST
A€ A€
[___ecm _[o/connecTonr]| B
4 2]
5]
5
AEC492

Go to “TROUBLE DIAGNOSIS FOR
NON-DETEGTABLE ITEM (Injector)”,
EC-459.

v OK

®

(Go to next page.)

EC-107

A 4

Repair harness or connec-
tors.

MA

EM

LG
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

|—. Main Power Supply and Ground Circuit
E CONNEGT (Cont’d)
[[_Fom_Floowecton] | %

H.S.
70
CHECK POWER SUPPLY-II. NGk Check the foliowing.
[® O Check voltage between ECM terminal "] ® Harness connectors
c and ground with CONSULT or tester. @19,
[m) al Voltage: Battery voltage ® Harness connectors
OK @’ @
AECS65A ® Harness for open or
short between ECM and
e CONNECT fuse
[F EcH [0 CONNECTWI % (3] If NG, repair hamess or
156 61, connectors.
v
a CHECK POWER SUPPLY-IV. OK | Goto “CHECK
|
7 1. Turn ignition switch “ON” and then " GROUND CIRCUIT-I” on
= ~ ' “OFF”. next page.
(L@ (ﬁ:‘a 2. Check voltage between ECM terminals
- S @8), €1 and ground with CONSULT or
tester.
Voitage: Case-1: Battery voltage does
B g e o S After turning ignition switch “OFF”, not exist.
GI.;.‘__)] (ci@ ig} ba“ery Voltage will exist for a few Case-2: Baltery Vo|tage exists
= - seconds, then drop to approximately for more than a few
[ecu_Jol connecTon]] z 3 a ov. seconds.
5606 1 5] NG
[Q] Case-2 Go to W “CHECK ECCS
Case-1 "] RELAY" on next page.
SEF228U
A A
CHECK HARNESS CONTINUITY NG | Repair hamess or connec-
BETWEEN ECCS RELAY AND ECM. "l tors.

1. Disconnect ECM harness connector.
2. Disconnect ECCS relay.
3. Check harness continuity between ECM

terminals , and relay terminal

ECM harm-g; Continuity should exist.
connector if OK, check harness for short to
ground and short to power.

ECCS relay
SEF453T OK
Y
i S Ce CHECK VOLTAGE BETWEEN ECCS NG_ Check the following.
Eé} E@ RELAY AND GROUND. "| ® Hamess for open or
= Check voltage between refay terminals short between ECCS
2 ] @, @ and ground with CONSULT or relay and 7.5A fuse
5] tester. If NG, repair harmess or
Voliage: Battery voltage cannectors.
Jox
D &
SEF297U (Go to next page.)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

]
lﬁ DISCONNECT .& DISCONNECT (Cont d)
A€ (A€
[[__Ecm__ldJcomnecton]| B
4 f2ix]1] “
CHECK QUTPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
Y™y -Q Check harmess continuity betwesn ECM tors.
(lﬁ@ Q] terminal (4) and relay terminal (2).
' Continuity should exist.
AEGage| | If OK, check hamess for short to ground
and short to power,
OK
——
o '
- CHECK ECCS RELAY. NG | Replace ECCS relay.
5 1. Appiy 12V direct current between relay
[2 1 | terminals @ and @
2. Check continuity between relay termi-
; nals @ and @
12v {((1) - (2)) applied:
SEF029M Continuity exists.
No voltage applied:
DISCONNECT No continUity
[ =cm_ [o]connEcTonr]] H.S. Géj] oK
10, 19, 39, 43, 106, 112, 118
» 2 L] 3 ’ i K
I ¥
NG

Q]

s o

(&

AEC496

CHECK GROUND CIRCUIT-IL.

Check harness continuity between ECM
terminals (9, (9, €9, @3, Gop), (1D,
and engine ground.

Continuity should exist.

If OK, check harness for short.

OK

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

Y

INSPECTION END

EC-109

.| Repair harness or connec-
"| tors.

&

A

e

LC

CL

e

AT

FA

BR
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TROUBLE DIAGNOSIS FOR DTC P0100

Terminal
Temperature — L
compensation
resistor

¥ —

Hot fitm
resistor AECE22

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

The mass air flow sensor is placed in the stream of intake air.
It measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot film resistor that is supplied with
electric current from the ECM. The temperature of the hot film
resistor is controiled by the ECM a certain amount. The heat
generated by the hot film resistor is reduced as the intake air
flows around it. The more air, the greater the heat loss.
Therefore, the ECM must supply more electric current to main-
tain the temperature of the hot film resistor as air flow increases.
The ECM detects the air flow by means of this current change.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATION
o Endine: After waming up__ g 1017V
IF conditioner swiicn:
MAS AIR/FL SE ® Shift lever: “N” o v
® No-load 2,500 rpm 1.8-24
. if’ggne;‘_‘:"er Wam_:":f‘ O 15.0 - 30.0%
Ir Conartioner switcn:
CAHED YRR ® Shift lever. "N” 2,500 13.0 - 28.0%
® No-load A0% Tpm e
Itoner swi :
M
ASS AIRFLOW @ Shift lever: “N”
® No-load 2,500 rpm 5.0-10.0 gm/s

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
lEngine is running.| (Warm-up condition)
1.0-1.7v
Idle speed
47 G Mass air flow sensor
|Engjne is running.| {(Warm-up condition)
1.5-21V
Engine speed is 2,500 pm,
; Engine is running. | (Warm-up conditicn)
48 R Mass air flow sensor J L I 0.005 - 0.02V
ground idle speed
272 EC-110



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)
ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltem
Trouble Malfunction is detected when ... , S
{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 io ECM under |® Mass air flow sensar
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

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

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

CAUTION:
Always drive vehicle at a safe speed.

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

Procedure for malfunction A

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

CMPS*RPM(REF) orpm
3) Wait at least 6 seconds.
OR
g@ 1) Turn ignition switch “ON”, and wait at least 6 sec-
N onds.
2) Select “MODE 7” with GST.
OR
| RECORD /35 1) Turn ignition switch “ON”, and wait at least 6 sec-
seFesoy| U0 onds.

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

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

EC-111
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TROUBLE DIAGNOSIS FOR DTC P0100

CMPS«RPM{REF) 700rpm

% MONSTOR ¢ NO FAIL [

[ RECORD

|

SEF190P

¥ MONITOR  +# NOFAIL []

CMPSsRPM(REF) 700rpm
COOLAN TEMP/S 85°C
RECORD

SEF230U

Mass Air Flow Sensor (MAFS) (Cont’d)

Procedure for malfunction B

O

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

3) Start engine and wait 5 seconds at most.
OR
@= 1) Turn ignition switch “ON”.
= 2) Start engine and wait 5 seconds at most.
3) Select “MODE 77 with GST.
OR
@ 1) Turn ignition switch “ON".
2) Start engine and wait 5 seconds at most.
3) Tumn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
4} Perform “Diagnostic Test Mode Il (Self-diagnostic
resuits)” with ECM.
NOTE:

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

Procedure for malfunction C

® 2

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

3) Start engine and warm it up to normal operating tem-
. perature.
4) Run engine for at least 10 seconds at idle speed.
OR
g@ 1) Start engine and warm it up to normal operating tem-
= perature,
2} Run engine for at least 10 seconds at idle speed.
3) Select "MODE 7” with GST.
OR
@ 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.
EC-112



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

Procedure for malfunction D

@ 1) Turn ignition switch “ON”.
2) Start engine and warm it up to normal operating tem- G|

perature.
oK NG If engine cannot be started, go to “DIAGNOSTIC
. . PROCEDURE”, EC-115. A
as AV 100 1map b 005 3) Select “DATA MONITOR” mode with CONSULT.
0 132 38 5 0 1328 B 3 4) Check the voltage of MAS AIR/FL SE with “DATA
? MONITOR”. RE ]
5) Increases engine speed to about 4,000 rpm.
! 6) Monitor the linear voltage rise in response to engine
speed increases. LG

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-115.
If OK, go to following step.
7) Maintain the following conditions for at least 10 con-
{ secutive seconds.
; CMPS-RPM (REF): More than 2,000 rpm
THRTL POS SEN: More than 3V iE
Selector lever: Suitable position
Driving location: Driving vehicle uphill (Increased

engine load) will heip maintain CLL
the driving conditions required
SEFO9EN for this test. i
OR g
% MONITOR ¥ NOFAL [
CMPSREM(RER) 3000rpm OVEBALL FUNCTION CHECK . AT
VHCL SPEED SE 70knvh Use this procedure to check the overall function of the mass air
THRTL POS SEN 3.2V flow sensor circuit. During this check, a 1st trip DTC might not
be confirmed. i
Procedure for malfunction D
= - [ H I L] [ﬂli.‘_
=) 1) Turn ignition switch “ON”,
I RECORD & 2) Start engine and warm it up to normal operating tem-
SEF231U
perature. BR
e - 3) Select “MODE 1” with GST. -
S e i 4) Check the mass air flow with “MODE 1”.
SHORT FT #1 2% 5) Check for linear mass air flow rise in response to Sjf
LoRarTH i3 increases to about 4,000 rpm in engine speed. =
LONG FT #2 0% OR
EReNESED Aoy oy 1) Turn ignition switch “ON”. 26
IGN ADVANCE 41.0° pa=g 2} Start engine and warm it up to normal operating tem-
INTAKE AR 41°C
perature. ,
THROT ILE POS 3% 3) Check the voltage between ECM terminal and gy
ground.
S Ersap 4) Check for linear voltage rise in response to increases
to about 4,000 rpm in engine speed. M2

= m CONNECT
[ Ecm E|CONNECTOH[B £

n /]

: &
Y ¢ SEF999N

<

©
0

EC-113 275
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

EC-MAFS-01

BATTERY mmmm : Deteclable line for DTC
l wmamen : Non-detectable line for DTC
5 Reder to “EL-POWER".
g
n
WiL - To EG-MAIN
I—-I—I E101 @uwRmp EC-MAFS
EC-CMPS
WiL
|—I—|
WL
1 W/R
| I T3 ||
WL WL MASS AIR
I_l_l I_I_] FLOW SENSOR
1 I[37]
Lo [ECes I 1
RELAY Gy  GY
0 S5 ]
R G JOINT
L2 ) [La] 5. = CONNECTOR-2
£ @ E E29)
WG W/R i b \ | ==
1 3
I : || 1 ]f
1
I |
| " GY
i t
| I ["1‘|i
® I i JOINT
: : CONNECTOR-1
| . i F28
® | !
I
1 1
‘-. _— d‘ B
i
W/G  W/R WR R G
|| 1] ||56 If ||61 || |i4s[ ||47|
SSOFF VB VB QA QA+ ECM (ECCS
CONTROL B B
MODULE) i L
£24 2 E2
Refer to last page (Foldout page).
_ (UHRGH
BHE 56171833 |3| =
112134 2 1
g [0 fzfi3a]1s] 1817 18] 19f20] “w Qlzlslo) BR 5 L
H.S. i,
101[102}103] [104f 105|108 ag| laolat] [s3fsafss|
23| [44]45]46]57]58]59]60
107108 100§ |[110f111[112 | Til:clseTsaleales
1afia]is| [r1efri7]11s 66]67]es]69]
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TROUBLE DIAGNOSIS FOR DTC P0100
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 {j
duplicated after “Procedure for malfunction B or D, per-
form “Procedure B” on next page.
S
Procedure A L
INSPECTION START i
=l
v
1. Turn ignition switch “OFF”. e
ﬂ/ ' Mass air flow sensor 2. Loosen and retighten engine ground
arness connector
A f\\.\. YAy - SCrews.
\‘/ ‘ J ‘ \ E
S / 3 AT
N ‘Qf}“ T g v
i CHECK POWER SUPPLY. NG | Check the following. FE
1. Disconnect mass air flow sensor har- "| ® Harness for open or
ness connector, short between ECCS
i
2. Turn ignition switch “ON". relay and mass air flow e
Air cleaner 3. Check voltage between terminal @ sensor
AECB23 and ground with CONSULT or tester. ® Harness for open or
A Voltage: Battery voltage short belween mass alr [T
. flow sensor and ECM
2ISCINMNZCT OK |
W If NG, repair hamess or
A5 connectors. &
==
E :
: NG |."Lé.‘,
CHECK GROUND CIRCUIT. Repair harness or connec-
& O ) . >
~ 1. Turn ignition switch “OFF”, tors.
@@ A 2. Disconnect ECM harness connector. B
= -4 3. Check harness continuity between ter- e
) AECE! minal (2) and ECM terminal @8).
Continuity shouid exist. B
E] If QK, check harness for short to .
E‘mgﬁi} e ground and short to power.
i A€ i
> oK 1
[[Ecm locommecTor]| (3 |5§1%\ b
48 | | 4
CHECK INPUT SIGNAL CIRCUIT, NG | Repair harness or connec- | FS
Check harness continuity between termi- 7| tors.
N nal (1) and ECM terminal @7).
@@ Continuity should exist. BT
! If OK, check harness for short.
AEC777
— IS HA
DISCONHECT & DISCOMNLTT @
€ de ot g .
[[_ecM_[clconNECTOR]| G230
47
()28
>
AECT778

EC-115 277
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TROUBLE DIAGNOSIS FOR DTC P0100

AECB16

Mass Air Flow Sensor (MAFS) (Cont’d)

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION”,
EC-118.

NG

CK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

.

INSPECTION END

Procedure B

INSPECTION START

Y

Repiace mass air flow sen-
SO

CHECK INTAKE SYSTEM.

Check the followings for connection.

® Ajr duct

® Vacuum hoses

® Intake air passage between air duct and
collector

If disconnected, reconnect the parts.

Air cleaner

Mass air flow sensor

AECB823

UISCONMECT

AECEH31

OK
A 4

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

4

r

NG

Reconnect the pars.

CHECK POWER SUPPLY.

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

2. Turn ignition switch “ON”.

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

NG

OK

(Go to next page.}

EC-116

Check the following.

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

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

If NG, repair harness or

connectors.




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

AE AE
B &l
= iSoREsTOn 1[2}3 CHECK GROUND CIRCUIT. NG | Repair hamess or cannec-
1. Turn ignition switch “OFF". | tars.
2. Disconnect ECM hamess connector. (4
3. Check harness continuity between ter-
~ mina and terminal 48).
N | ECM terminal (8)
ma.| Continuity should exist. El
If OK, check harness for short to
AEC777 ground and short to power.
OK LG
DBIGCONNECT &D DESCOMNECT
A€ A€ ‘.
— NG - ec-
e lcomnecTon] GTEE) g:ECK INPUT SIGNAL CIRCUIT. . .| Repair harness or connec
a7 eck harness continuity between termi- tors.
nal @ and ECM terminal . EE
Continuity should exist.
N if OK, check harness for short.
(1) oK oL
) |
AEC778 | CHECK COMPONENT NG | Reptace mass air flow sen-
{Mass air flow sensor). "] sor. TR
Refer to “COMPONENT INSPECTION”,
EC-118.
5 AT
A 4
A
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.
l RA
INSPECTION END
ST
RS
BT
A
EL
oK

EC-117 279
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

COMPONENT INSPECTION

— m CONNECT
[ ECM__|o[coNnECTOR]| Ej] Mass air flow sensor
7

1. Turn ignition switch “ON”.

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

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

I l Conditions Voltage V
C i @ @ © Ignition swilch “ON" (Engine stopped.) Less than 1.0
% =
\ SEF399N Idle (Engine is warmed-up to normal operating tem- 10-17
perature.) ' )
Terminal :
Temperature ermina 2,500 rpm (Engine is warmed-up t¢ normal operat- 1791
compensation ing temperature.) e
Idle to about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0

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

in engine speed.

4. If the voltage is out of specification, disconnect mass air
flow sensor harness connector and connect it again. Repeat
above check.

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

resistor  apcaon film for damage or dust.

EC-118



TROUBLE DIAGNOSIS FOR DTC P0105

Abs

Absolute Pressure Sensor

olute

pressure sensor | COMPONENT DESCRIPTION

The absolute pressure sensor is connected to the MAP/BARO
switch solenoid valve by a hose. The sensor detects ambient
barometric pressure and intake manifold pressure and sends
the voltage signal to the ECM. As the pressure increases, the
voltage rises.

* SEF428Q
sk i
45} :
> 41
%, Sg Ambient
= : barometic
g 25F
=50 | pressure
§_ 1.? - |
= B 1
Cosl |
0 1 ) L
13.3 108.6
{100, 3.94) (800D, 31.50}
Pressure kPa {mmHg, inHg)
{Absclute pressure) SEF946S

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble . Check ltems
Ma j tected when .... j
Code No. lfunction is detected w (Possible Cause)
PO105 A) An excessively low or high voltage from the sen- | ® Hamess or connectors

0803

sor is sent to ECM. {Absolute pressure sensor circuit is open or

shorted.)
® Ahsolute pressure sensor

B) A high
under |

voltage from the sensor is sent to ECM ® Hoses

ight load driving cenditions. (Hoses between the intake manifold and absolute
prassure sensor are disconnected or clogged.)

® |ntake air leaks

® MAP/BARO switch solencid valve

® Absolute pressure sensor

C) A low voltage from the sensor is sent to ECM ® Absolute pressure sensor
under heavy load driving conditions.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A’ first. If the 1st trip
DTC cannot be confirmed, perform “Procedure for malfunc-
tion B”. If the 1st trip DTC is not confirmed on “Procedure
for malfunction B”, perform “Procedure for malfunction C”.

EC-119

2
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TROUBLE DIAGNOSIS FOR DTC P0105

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

B RECORD

SEF002P

CMPSSRPM(REE)  700rpm

% MONITOR ¢ NO Fai [

RECORD

|

SEF190PJ

Absolute Pressure Sensor (Cont’d)
Procedure for maifunction A

NOTE:

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

ducting the next test.

(@\ 1) Turn ignition switch “ON”,
\j 2) Select "DATA MONITOR” mode with CONSULT.

3) Wait at least 6 seconds.
— OR
(@=) 1) Tumn ignition switch “ON” and wait at least 6 sec-
&1/ onds.

2) Select "MODE 77 with GST.

OR

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

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

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

results)” with ECM,

Procedure for malfunction B

NOTE:

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

w "
2)

3)

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

onds.

Turn ignition switch “ON” and select "DATA MONI-
TOR” mode with CONSULT.

Start engine and et it idle.

Wait at least 15 seconds.

,\

&)
el

—h

OR
Start engine and warm it up to normal operating tem-
perature.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Start engine.
Let engine idle and wait at least 15 seconds.
Select "MODE 77 with GST.
OR

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

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

Start engine.

Let engine idle and wait at least 15 seconds.

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

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

EC-120



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

Procedure for malfunction C

¥r MONITOR 7 NQO FAIL I:l CAUTION:
GMPS=RPM(REF} 4000rpm Always drive vehicle at a safe speed. @[
VHCL SPEED SE 70km/h NOTE:
L e o If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
ST ' DURE” has been previously conducted, always turn igni- 12
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test. o
/g™ 1) Turn ignition switch “ON”. S
| RECORD |l & 2) Select “DATA MONITOR” mode with CONSULT.
The voltage of “ABSOL PRES/SE” should be .
more than 1.74 [V].
COOLANT Toiip 7 ey If the check result is NG, go to “DIAGNOSTIC
VEHICLE SPD ...... : PROCEDURE”, EC-123,

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

Y e _ . 3) Start engine and warm it up to normal operating tem-

THROTITLE POS O perature. =
i e 210 4) Turn ignition switch “OFF” and wait at least 5 sec- =
FUEL SYS #2 ... . UNUSEOD onds.
RO e e B——-T 5) Start engine and let it idie for at least 13 seconds. @
Qe a3l - 0000V, 6) Select “DATA MONITOR” mode with CONSULT.
02 B1S2 oo 0000V [gepsqaR 7) Drive the vehicle at least 3 consecutive seconds
under the following conditions, (T
B/FUEL SCHDL: More than 4.5 ms
W CMPS-RPM (REF): 3,000 - 4,800 rpm
re==n Selector lever: Suitable position AT
iL_FoM __ [ojconnecToR| Driving pattern: Driving vehicle uphill (Increased
56 engine load) will help maintain

the driving conditions required F&
for this test.

v OR
—rl OVERALL FUNCTION CHECK i

- Use this procedure to check the overall function of the front
SEF4TR heated oxygen sensor circuit. During this check, a 1st trip DTC e

might not be confirmed.

Procedure for malfunction C @)
(&, 1) Turn ignition switch “ON".
S22} Select “MAP” in “MODE 17 with GST.
3) Make sure that the pressure of “MAP” is more than
46 kPa (0.47 kg/cm®, 6.7 psi).
OR
anos 1) Turn ignition switch “ON”.
=" 2) Make sure that the voltage between ECM terminal
and ground is more than 1.74 [V]. »

25

oG
=ik
S

=
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TROUBLE DIAGNOSIS FOR DTC P0105

ABSOLUTE
PRESSURE
SENSOR

Absolute Pressure Sensor (Cont’d)

ABSOLUTE
PRESSURE
SENSOR

L EEm—_————— -y
A

iy

EC-AP/SEN-01

m : Detectable line for DTC
= . Non-detectable line for DTC
| With ABS

: Without ABS

e
5 a o (75) ;E CONNECTOR 2
M45 [ -
] Sy R e
B W PiL $ B-[E
e - A [
IR O— ® o
| 1
| | ~ 7
| 1 1
| i [ JOINT
i | } CONNEGTOR-1
| i = }
L2}
B W PiL B l—r-I
I—l—] l_._| l—l—l ,—l—l B
[5¢] [66] [45] [39] I
GND-A PRES  AVGC GND-C gg’mgg‘ﬁs .—I
MODULE) 1
4 4
Refer to last page (Foldout page}.
PR & T5[6f7]6]0was) 11213 ABRR (G &
g prol11(12813]14]15[16]17l1a{19]20] " SIELED. GY GY 7]al a1 2lisfi4]isfis] w
101]102} 13| [104f105|108 | EX0 ] PA PR 38
24[25[26]27]28] [az
107{108[109] 1110f111]+12 -
113|114)115] |116{117]118 24f35[3s]37
AEC405A



TROUBLE DIAGNOSIS FOR DTC P0105

AEC816

=]
(1]2]3

SEF0953
E DISCONNECT
A4 &6
[><]
1[2[3)
L" ’ﬂ
" GSEFness

—

[ Ecm

[ofconnecTon]

66

[Q]

SEF628T

Absolute Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

if the trouble is duplicated after “Procedure for malfunction

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

duplicated after “Procedure for malfunction B”, perform

“Procedure B on next page.
Procedure A

INSPECTION START

¥

1. Turn ignition switch “QOFF”. NG__ Repair harness or connec-
2. Leosen and retighten engine ground tors.
screws.
OK
¥
CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF”, ® Harness connectors
2. Disconnect absolute pressure sensor With ABS: , @7,
harness connector. ,
3. Check sensor connector for water. Without ABS: (45),
Water shouid not exist.
If OK, go to step 4. if NG, repair or ® Harness for open or
replace harness connector. short between ECM and
4. Turn ignition switch "ON". absolute pressure sen-
5. Check voltage between terminal @ sor
and engine ground with CONSULT or If NG, repair harness or
tester. connectors.
Voltage: Approximately 5V
OK
B 3
CHECK GROUND CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF”. ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal and engine ground. absolute pressure sen-
Continuity should exist. sor
If OK, check harness for short to ® Harness connectors
ground and short to power. With ABS: . @),
OK Without ABS: @43,
if NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
v
NG

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal €6 and terminal (2).
Continuity should exist.

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

OK

(Go to next page.)

EC-123

¥

Check the following.
® Harness connectors

with ABS: @D , @7,
@),
Without ABS: @43,

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

if NG, repair harness or

connectors.

BA

]
=

LG

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

7

CHECK COMPONENT
(Absolute pressure sensor).

EC-126.

NG

Refer to “COMPONENT INSPECTION”,

¢0K

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

!

INSPECTION END

EC-124

»| Replace absolute pressure

Sensor.




TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

Procedure B

INSPECTION START

——
DR Improper connection

SEF109L]

{Absolute pressure sensor).
Refer to “COMPONENT INSPECTION”,
on next page.

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT iNCIDENT”, EC-104,

Y

INSPECTION END

EC-125

A J

y
CHECK VACUUM SOURCE TO ABSO- | N | GHECK VACUUM HOSE.
LUTE PRESSURE SENSOR. "| Check vacuum hose for
1. Start engine and warm it up to normal ¢logging, cracks, discon-
operating temperature. nection or improper ¢con-
2. Turn ignition switch “QOFF". nection.
3-way connsctor  gefassul | 3. Connect MAP/BARQ switch solenoid if NG, repair or replace the
valve and absolute pressure sensor hose.
with a rubber tube that has vacuum
WAcTvETESTE [ gauge. OK
4. Tum ignition switch “ON”. ¥
MAaP/BARO swiv - MAP @ 5, Select “MAP/BARO SW/V” in Check vacuum port for
z==z=z=z== MONITQR z=z=z====- “ACTIVE TEST” mode with clogging.
CMPS*RPM(REF) 700rpm CONSULT. If NG, clean it.
MAP/BARC SW/V MAP 6. Start engine and let it idle.
ABSOL PRES/SE 1.3v 7. Touch “MAP” and “BARO” alter- . OK
nately and check for vacuum.
CHECK COMPONENT
MAP/BARC SWA Vacuum (MAP/BARO switch sole-
BARO m BARO Should not exist noid valve).
SEF500R Refer to “COMPONENT
MAP Should exist INSPECTION”, EC-325.
EmarcTveTtestT B [ OR OK NG
4. Turmn ignition switch “ON”. v
MAP/BARO SW/V  Baro @ 5. Start engine and let it idle. Replace
=======zzr MONITOR ======zz=: 6. Check for vacuum. MAP/BARO
CMPSeRPM(REF) 700rpm For 5 seconds after 5 minutes switch sole-
MAP/BARO SWN/ BARD from starting engine: noid valve.
ABSOL PRES/SE 4.3V Vacuum should not exist.
More than 5 seconds after start- 4
BARO Vacuum should exist. I‘;gﬁgk intake system for air
SEF498R OK '
[B] B] v
CHECK HOSE BETWEEN ABSOLUTE | NG | Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARO
SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF"".
2. Check hose for cloegging, cracks or
improper connection.
OK
= ¥
CHECK COMPONENT NG Replace absolute pressure

sensor.

LG

BT

]

==

ao]
==

[lele]
=20
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TROUBLE DIAGNOSIS FOR DTC P0105

€ ].I .

ECM

|0|CONNECTOH”

Ahsclute pressure
sensar

66

SEF515U

Absolute Pressure Sensor (Cont’d)
COMPONENT INSPECTION

Absolute pressure sensor

1.

2.
3.

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

Remove hose from absolute pressure sensor.

Turn ignition switch “ON” and check output voltage between
ECM terminal & and engine ground.

The voltage should be 3.2 to 4.8 V.

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

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

CAUTION:

5.

Always calibrate the vacuum pump gauge when using
it.

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

If NG, replace absolute pressure sensor.

EC-126



TROUBLE DIAGNOSIS FOR DTC P0110

o Intake Air Temperature Sensor
ntake air
temperature sensor COMPONENT DESCRIPTION el
The intake air temperature sensor is mounted to the air duct *
housing. The sensor detects intake air temperature and trans-
mits a signal to the ECM. Wia
The temperature sensing unit uses a thermistor which is sensi- "
tive to the change in temperature. Electrical resistance of the
thermistor decreases in response to the temperature rise. Bl
SEF206T,
0k <Reference data> Le
8E Intake air temperature Voltage* Resistance
6 o~ o
g 4r Acceptable ceh v ke
P 20 (68) 35 21-29
s 48t 80 (176) 1.23 027 - 0.38 Bz
4
€ O4r *: These data are reference values and are measured between ECM terminal
0.2t {Intake air temperature sensor) and ECM termina! (ECCS ground).
s F
0 35 20 40 B0 B4 100 @l
(-4) (32) (68){104) (140) (176) (212}
Temperature °C (°F)
SEF012P
M
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?CK ftems KT
No (Possible Cause)
PO110 A) An excessively low or high voltage from the sensor is | ® Harness or connectors 4
0401 sent to ECM. (The sensor circuit is open or shorted.) EA
........................................................................................... ® [ntake air temperature sensor
B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine Mt
coolant temperature sensor.

Jr MONITOR <% NOFAIL I:I
CMPSeRPM(REF) Orpm

RECORD

SEF232U

Engine operating condition in fail-safe mode

The ECM functions on the assumption that the intake air temperature is 30°C &7
(86°F).

e
&

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

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

Procedure for malfunction A

1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.

B

EC-127
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TROUBLE DIAGNOSIS FOR DTC P0110

¥r MONITOR  ¥r NOFAIL
COOLAN TEMP/S 30°C
VHCL SPEED SE 75km/h
RECORD
SEF233U

FUEL SYS #1 OPEN
FLEL SYS #2 UNUSED
CALC LOAD 0%
COOLANT TEMP 28°C
SHORT FT #1 0%
LONG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD okmv/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%
025B1.82 0.000V

SEF950N

CONNECT

L oM 0] CoNNZoTOR | Ej]
5

7

SEFQ08P

Intake Air Temperature Sensor (Cont’d)

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

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

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

Procedure for malfunction B

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:

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

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

{a) Turn ignition switch “ON”.

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

(c) Check the engine cooiant temperature.

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

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

2) Turn ignition switch “ON".

3) Seiect "DATA MONITOR” mode with CONSULT.

4) Start engine.

5} Hold vehicle speed more than 70 km/h (43 MPH) for

100 consecutive seconds.

OR
i) 1) Wait until engine coolant temperature is less than
L/ ° °

90°C (194°F).

(2) Turn ignition switch “ON"".

(b) Select MODE 1 with GST.

(c) Check the engine coolant temperature.

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

e Perform the following steps before engine coolant
temperature is above 90°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.
OR
NG 1) Wait until engine coolant temperature is less than
@_ULS o o
: 90°C (194°F).

(a) Turn ignition switch “ON”.

(b) Check voltage between ECM terminal 61 and
ground.

Voltage: More than 1.0 (V)

(c) If the voltage is less than 1.0 (V), turn ignition

switch “OFF” and cool down engine.

EC-128




TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)
¢ Perform the following steps before the voltage is
below 1.0V.

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 Il (Self-diagnostic
results)” with ECM.

EC-129

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

INTAKE AIR
@ TEMPERATURE
SENSOR
.
| 2 | ! 1 | I  Detectable line f<.)r oTC
L._I L._l —  Non-detectable line for DTC
R/Y B
BrY B
(E101)
(2 (]
(D)
rT‘f =
M5
11 |p----------- 10
]
R/Y B
R/Y B
ilea || | 50I| o
" ECM (E
TA GND-A CONTROL
MODULE)
Refer to last page (Foldout page).
,(E101
1J2]3]4] <» [5]6]7]8 -
9 [ g 3] e[ e[z 8Eef20] (2> ey
Fz0) ’ S
f 1 W Laals
101[ice] 103} [r0afr05 [20[21]z2fes]  [s8
2125126127 (28] |42
1o7]108]1c8| |110]111 =
13| 114]115] |118]117 [3]35]3637]

AECA406A

202 EC-130



TROUBLE DIAGNOSIS FOR DTC P0110

intake Air Temperature Sensor (Cont’d)

EC-131

VoL o DIAGNOSTIC PROCEDURE
Y AT duct
/ INSPECTION START @]
intake air ',
) . temperature sensor
harness connector v
)
J‘ \ CHECK POWER SUPPLY. NG_ Check the following. WA
1. Turn ignition switch “OFF”. "] ® Harness connectors
2. Disconnect intake air temperature sen- . @9, @B, B
sor harness connector. =
3. Turn ignition switch “ON”. ® Harness for open or
SEF213T ,
4. Check voltage between terminal @ short between ECM and LC
and ground. intake air temperature
CISGOMHICT
e g Voltage: sensor
G Approximately 5V If NG, repair harness or
2 OK connectors.
‘ B 4 _
® € CHECK GROUND CIRCUIT. NG& Check the following. FE
1. Turn ignition switch “OFF™. _ | ® Hamess connectors
Cﬁm Vb 2. Check harness continuity between ter- . o, @4p, oL
I oA = minal (1) and engine ground.
Continuity should exist. ® Harness for open or
AEC723| | |f OK, check hamess for short to short between ECM and
ground and short to power. intake air temperature T
Eﬁ " TSCOMKREGT C; OK sensor
Eé} i If NG, repair open circuit or
@ short to ground or short to AT
! power in harness or con-
nectors.
t Q] FA&
= ¥
CHECK COMPONENT NG .| Replace intake air tem-
Intake air temperature sensor). "] perature sensor. RiA
== { p p
B Refer to “COMPONENT INSPECTION”
AEC724| | on next page.
B
OK
¥
Perform “TROUBLE DIAGNOSIS FOR ST
INTERMITTENT INCIDENT”, EC-104. ’
r RS
INSPECTION END
BT
[R&
EL
)
293
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TROUBLE DIAGNOSIS FOR DTC P0110

L‘—J AECT25
20
k!
6
g 4 Acceptable
o 2
s 1.0
808
0
2 04
0.2
o1 L i L ¢ L
-20 0 20 40 B0 BO 100
(-4) (32) (68) (104){140) (176)(212)
Temperature °C (°F)
SEFO12P

Intake Air Temperature Sensor (Cont’d)
COMPONENT INSPECTION

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

<Reference data>

Intake air temperature .
°C (°F) Resistance kf}
20 (68) 2.1-29
80 (176) 0.27 - 0.38

If NG, replace intake air temperature sensor.

EC-132



TROUBLE DIAGNOSIS FOR DTC P0115

Terminal
Sensor

(.

Gasket /

Engine Coolant Temperature Sensor (ECTS)
(Circuit)

COMPONENT DESCRIPTION

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

)

A
Sl

B

SEFS9  increases. -
2or <Reference data> M
19F i -
§- Engine co?lljargl tempera Voltage* Resistance
4 Acceptable om o v ki)
§ ol C (F)
€ 1ok ~10 {14) 4.4 70-114
B 08 EE
Z 04 20 (68) 35 21-29
o V4
02l 50 (122) 22 0.68 - 1.00
0.1 L 4 90 (194) 09 0.236 - 0.260 6L
20 0 20 40 G0 8O0 100
4) ﬁ%,ffse)g?ﬁp?fg)(q@@ 2 *: These data are reference values and are measured between ECM terminal
P SEF012P @ {Engine coolant temperature sensor) and ECM terminal (ECCS
ground). 145
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
A
MONITCR ITEM CONDITION SPECIFICATION -
COOLAN TEMP/S | @ Engine: After warming up More than 70°C (158°F}
ER
TIis
ON BOARD DIAGNOSIS LOGIC
Diagnostic
heck It A
Trouble Code Malfunction is detected when ... c eck lems T
(Possible Cause)
No.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors B
0103 sent to ECM.” {The sensor circuit is open or shorted.) '
® Engine coolant temperature sensor
*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. ST
Detected items Engine operating condition in fail-safe mode BS
Engine coolant temperature will be determined by ECM based on the time after -
turning ignition switch “ON" or “START".
CONSULT displays the engine coclant temperature decided by ECM. BT
- Engine coclant temparature decided
Condition (CONSULT display)
!
Just as ignition switch is tumed ON or N o HA
. " 40°C (104°F)
Engine coolant temperature sensor circuit Start
More than approx. 4 minutes after igni- o o E
tion ON or Start 80°C (176°F) Bl
40 - BO°C (104 - 176°F)
Except as shown above ;
D d the t
(Depends on the time) D3
When the fail-safe system for engine coolant temperature sensor is aclivated, the
cooling fan operates while the engine is running.
295
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TROUBLE DIAGNOSIS FOR DTC P0115

¢ MONITOR W NO
COOLAN TEMP/S

FAIL
30°C

RECORD

296

SEF002P

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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

ducting the next test.

)
3)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.
Wait at least 5 seconds.

OR

@ "

2)

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

Select “MODE 7” with GST.

OR

oy 1)

2)
3)

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

onds.

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

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

EC-134



TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

. . .
(Circuit) (Cont’d)
EC-ECTS-01
LA
g : Detactable line for DTC EM
e ; Nor-distectable line for DTC
LG
ENGINE COOLANT
A, TEMPERATURE
Rt AL SENSOR
FE
IL2]) L)
BR/Y B _
©L
MT
} AT
A
RiA,
BR/Y 8
Izl [z .
Q BNDA—]ECM (ECCS BR
CONTROL
MODULE)
ST
RS
BT
HA
D
GY
EL
I T
101102]109] froaftosfios] _ 1112031 [4] f2o2i[22fza] _ [as]as] [ao[4i] [eafes]ss) I o) 1ok
sorfioefios] friofiinfiez] SLeLTLELR ] fio] |} () 24l2sTee or23)] [ [aa] [ealusluelsrlos]solso] e
[1[12[3[14] 7] [oofaofatfazfad] [aglsc] I474efecfesfea]ss| vl H.S.
118[114[115] [118[117}118 F6Ti7138] AR 5567]68]60]

AEC580
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TROUBLE DIAGNOSIS FOR DTC P0115

E CISCONNECT
A€

> ¢

SEF541P
E DISCONNECT
A€ &
G5
Y Q]
i SEF542P

Engine Coolant Temperature Sensor (ECTS)

(Circuit) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

F—EHECK POWER SUPPLY.

1. Turn igniticn switch “OFF”.

2. Disconnect engine coolant temperature
sensor harness connector.

. Turn ignition switch "ON".

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

o

NG

.| Check the following.

® Harness for open or
short between ECM and
engine cooclant tempera-
fure sensor

Approximately 5V
OK
B A 4
e NG -
CHECK GROUND CIRCUIT. Check the following.
1. Turn ignition switch “OFF". ® Harness for open or
2. Check harness continuity between ter- shont between ECM and
minal @ and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
If OK, check harness for short 1o If NG, repair open circuit or
ground and short to power. short to ground or short to
power in harness or con-
OK nectors.
A
NG

CHECK COMPONENT
(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION”

on next page.

OK

Y

Perform “TROUBLE DIAGNOCSIS FCR
INTERMITTENT INCIDENT”, EC-104.

!

INSPECTION END

EC-136

.| Replace engine coolant
"| temperature sensor.




TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

~ (Circuit) (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor o
Check resistance as shown in the figure.
B
<Reference data>
Temperature °C (°F) Resistance k{} (=
20 (68) 21-29
SEF152F
50 (122) 0.8 - 1.00 L&
20 90 (194) 0.236 - 0.260
'8
6 .
o 4 Acceptable If NG, replace engine coolant temperature sensor.
P
g o3 =
£ 04
0.2
1 3o 20 45 50 85 10 GL
(4] {32) (68 (104)140)176)212)
Temperature °C {"F) SEFO12P
T
FA
RA
8T
S
BT
A&
EL
[

EC-137 299



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

Note: If both DTC P0120 (0403) and DTC P0510 (0203) are displayed, perform TROUBLE DIAGNO-
SIS FOR DTC P0510 first. (See EC-311.)

[Q]

o =

- e d
3[2[1)(8]s5]4)

SEF483LH

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
forms the throtile position into output voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voltage signal to the ECM. '

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

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

MONITOR ITEM CONDITION SPECIFICATION
® Ignition switch: ON Throttle valve: fully closed 0.35 - 0.65V
THRTL POS SEN {Engine stopped)
[ ] Engine' After warming up Throttle vaive: fu“y Oper‘led Approx. 4.0V
® Ignition switch: ON Throttle valve: fully closed 0.0%
ABSOL TH-P/S (Engine stopped)
® Engine: After warming up Throttle valve: fully opened Approx. 89%

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Ignition switch “ON"| (Warm-up condition)
0.35 - 0.65V
Accelerator paedal fully released
23 Y Throttle position sensor
[fgnition switch "ON”J
Approximateiy 4V
Accelerator pedal fully depressed
49 P/L Sensors’ power supply |Ignition switch "ON”} Approximately 5V
Engine is running.
50 B Sensors’ ground 0.001 - 0.02V
Idle speed
300 EC-138



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

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble MaHKunction is detected when ... . @&l
(Possible Cause)
Code No.
Poi120 A} An excessively low or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM.” {The throttle position sensor circuit is open or WA
shorted.)
® Throttle position sensor y
B) A high voltage from the sensor is sent to ECM under | ® Harness or connectors S
light load driving condition. {The throttle position sensor circuit is cpen or
ShOl’ted.) L@

® Throttle position sensor

® Fuel injector
® Camshaft position sensor
® Mass air flow sensor

C) A low voltage from the sensor is sent to ECM under |® Harness or connectors

heavy load driving condition. (The throttie position sensor circuit is open or shorted.) [F
® |ntake air leaks
® Throttle position sensor

*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. Gl
Detected items Engine operating condition in fail-safe mode MT
Throttle position will be determined based on the injected fuei amount and the
engine speed.
Therefore, acceleration will be poor. AT
Throttle position sensor circuit Condition Driving condition
When engine is idling Normal FA
When accelerating Poar acceleration
RA

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE BlR
Perform “Procedure for malfunction A” first. If the DTC can-

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

If there is no problem on “Procedure for malfunction B”, ST
perform “Procedure for malfunction C”.

Procedure for malfunction A RS
NOTE:

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

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION: EL

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

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

EC-139 301



302

TROUBLE DIAGNOSIS FOR DTC P0120

¥¢ MONITOR 3% NOFAIL
VHCL SPEED SE 20kmv/h

RECORD

SEF851U

CMPS*RPM(REF) 700rpm

W MONITOR % NO FAIL D

[ RECORD

_

SEF190F

Throttle Position Sensor (Cont’d)

® 7

2)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
Start engine and maintain the foilowing 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

@

Start engine and maintain the following conditions for
at least 5 consecutive seconds.

Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or

“N” position
2) Select “MODE 7" with GST.
OR
(voy 1) Start engine and maintain the following conditions for
at least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or
“N position
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3} Turn ignition switch “ON” and perform “DIAGNOS-

TIC TEST MODE (Self-diagnostic results)” with
ECM.

Procedure for malfunction B

NOTE:

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

® 2

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

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.
= 2) Select "MODE 7" with GST.

OR

2)

Start engine and iet it idle for at least 10 seconds.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” and perform “DIAGNOS-
TIC TEST MODE (Self-diagnostic results)’ with
ECM.

EC-140



TROUBLE DIAGNOSIS FOR DTC P0120

% MONITOR %

THRTL POS SEN
ABSOL THeP/S

NO FAIL D

0.48V
0.0%

RECORD [
U

SEF024P

THRTL POS SEN
15:39

o]

NG data

X0V +03'54  15:98
132 985 0

0030 THRTL POS SEN

OK data

0g"00
x0.1V +03"54

13 26 38 5]

15:38
a

T

ABSOL THeP/3

o
i

R
A

|

% 0354 1538
25 50 75 109 .0

00'00  ABSOL TH-P/S

0000
% 4084
25 50 75 100
J

»

b

THRTL ABSOL
TH/

.

THRTL ABSOL

e POS e POS T
15:38  gEN  sEN  15:38 sgﬁ géiro
V) (%) v (%)
0036 214 399 0046 288 574
0037 220 413 0047 300 805
0038 226 427 008 312 833
00'39 232 444 0049 324 661
0041 226 427 0050 334 689
0042 220 413 0051 3468 714
00'43 258 504 0052 356 742
0044 266 525 0053 3.68 770
00'45 276 548 0054 280 798
SEFO21P
#¢ MONITOR % NoFaL [
CMPS-RPM(REF) 2157rpm
MAS AIR/FL SE 307V
COOLAN TEMP/S 84°C
Ly
| RECORD |
SEF235U

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

CAUTION:
Always drive vehicle at a safe speed.

NOTE;

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

ducting the next test.

1)
2)

=
3)
4)
5)
6)

1)
[ ]

9)

Start engine and warm it up to normal operating tem-

perature.

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

onds.

Turn ignition switch “ON".

Select “MANU TRIG” and "Hl SPEED” in “"DATA

MONITOR” 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

depressed is approximately 4V.

H NG, go to “DIAGNOSTIC PROCEDURE”, EC-144.

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.

pedal is fully

EC-141

A

EL

405
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TROUBLE DIAGNOSIS FOR DTC P0120

P m CONNECT
T ecm ]OiCONNECTOH”e
47

@

g
@Ej - :EFQBQN

— CONNECT
| ECM 0| CONNECTOR 1 ij]
51

&

{
V

SEFC06P

Throttle Position Sensor (Cont’d)

OR

Maintain the following conditions for at least 10 con-
secutive seconds.
Gear position: Suitable position
Engine speed: More than 2,000 rpm
Engine coolant temperature: More than 70°C
(158°F)
Voltage between ECM terminal @7 and ground:
More than 3V
OR

CTNENY

2)

3)

Maintain the following conditions for at least 10 con-

secutive seconds.

Gear position: Suitable pesition

Engine speed: More than 2,000 rpm

Voltage between ECM terminal and ground:
More than 3V

Voltage between ECM terminal &) and ground:
Less than 1.5V

Stop the vehicle, turn ignition switch “OFF”, wait at

least 5 seconds and then turn “ON”.

Perform “DIAGNOSTIC TEST MODE (Self-diagnos-

tic results)” with ECM.

EC-142



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

EC-TPS-01
@l
THROTTLE .
POSITION i : Detectable line for DTC A
OR — : Non-detectable line for DTG
L el el -
P/L Y B

LG

e
GL

MT

JOINT
CONNECTOR-2

~|—c=z-

FA

RA

JOINT
GONNECTOR-1

BR

LT
—
T T T T T T T T T T T T T T T s ey
. - I’l
] !
. e e e e e e e  —— — — ————
3
=
%ﬂ ﬂ

2
PIL B IL,—JJ
r._ll_l r._ll_l I—'—l B
2 2 [50] ECM (ECCS . ST
AVCC  TVOD1  GND-A contaay .—l
NMODULE) é &
e L e
\GP)
Refer to last page (Foldout page}. BT
- F29
= PN GHD)
(lels)5g - HA
.EW H.S.
[ L : EL
101]1c2]102| J104{10s}106 112]a e IR FE a[as] [40]41 [56]
“orhoshosl okl [sl6]7]a]o] O ] el R S D e B )
E o]e0| JTle2lesleiles] (oo B
113114115 J16|117H118 16li7]1s [34]35 )6 a7

AEC2434A
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TROUBLE DIAGNOSIS FOR DTC P0120

AECB16

Throttle Position Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
A”, perform “Procedure A’ beilow. If the trouble is dupli-
cated after “Procedure for maifunction B”, perform “Proce-
dure B” on next page. If the trouble is duplicated after “Pro-
cedure for malfunction C”, perform “Procedure C” on
EC-147.

Procedure A

INSPECTION START

N

Throllle position
sensor harnass

connector

SEF455T

h‘.ﬁj UDIELONNELT
T.8.

@G D
N

Oy

E %:] NISCOMKECT
T_s_ E
@ T

AECS869

(%)

AECB70

m DISCONNECT :& DISCONNECT
A€ CEAE

[[_Ecm E‘CONNECTOH” afis

23

&

SEF566P

r

1. Tumn ignition switch “OFF".
2. Loosen and retighten engine ground

SCrews.
v
CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Disconnect throttle position sensor har- tors.

ness connector.

2. Turn ignition switch “ON".

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

CK
E L4
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”, "| ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. throttle position sensor
Continuity should exist. If NG, repair open circuit or
If OK, check harness for short to short to ground or short to
ground and short {o power. power in hamess or con-
OK nectors.
¥
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Disconnect ECM harness connector. 7| tors.

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

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

lOK
®

(Go to next page.)

EC-144



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

! .

GHECK COMPONENT NG | Replace throttle position
{Throttle position sensor). "] sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION”, form “Basic Inspection”, WA
EC-148. EC-82.
oK

v EM
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104, G

A 4
INSPECTION END

FE
GL
T
Procedure B
INSPECTION START AT
v
1. Turn ignition switch “OFF”. A
2. Loosen and retighten engine ground
SCIEWS.
v BIR
- \ »A CHECK POWER SUPPLY. NG Repair harness or connec-
—— || 1. Disconnect throttle position sensor har- " tors.
i~ Throtile positien_ ness connector. 8T
sensor harness N . “ "
\- conneclor’? ‘-Q 2. Turn ignition switch “ON".
2 3, Check voltage between terminal (1)
and ground with CONSULT or tester. 2
Voltage: Approximately 5V
OK
l BT
SEF455T Go to next page.
( page.} LA,
W DISCONNEET
A4 € “
EL
o
‘ 25
D S
& |
AEC859

EC-145 307
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& DISCONNECT
A€

@D

(%)

o

AEC870

DISCONNECT
€

—

—
ECM || CONNECTOHU

23

[Q]

E DISCONNECT
HE

[>=<]

SEF566P

Throttle Position Sensor (Cont’d)

B3]
CHECK GROUND CIRCUIT. NG | Gheck the following.
1. Turn ignition switch “OFF”. "| ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. throttle position sensor
Continuity should exist. If NG, repair open circuit or
If OK, check hamess for shott to short to ground or short to
ground and short to power. power in harness or con-
nectors.
OK
v
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Disconnect ECM harness connector. " tors.
2. Check harness continuity between ECM
terminal @ and terminal (2).
Continuity should exist.
if OK, check harness for short to
ground and shor to power.
oK
Y
CHECK COMPONENT NG Replace throttle position
(Throttle position sensor). "| sensar. To adjust it, per-
Refer to “COMPONENT INSPECTION", form “Basic Inspection”,
EC-148. EC-82.
oK
v
CHECK COMPONENT NG | Replace mass air flow sen-
(Mass air flow sensor). "1 sor.
Refer to “COMPONENT INSPECTION”,
EC-118.
OK
Y
CHECK COMPONENT NG Replace camshaft position
{Camshaft positicn sensor). | sensor.
Refer to “COMPONENT INSPECTION”,
EC-254.
0K
Y
NG

CHECK COMPONENT

(Fuel injector).

Refer to “COMPONENT INSPECTION”,
EC-461.

Y

OK

Y

Perform “TROUEBLE DIAGNOSIS FCR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

EC-146

Replace fuel injector.




TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

Procedure C

INSPECTION START

A 4

ADJUST THROTTLE POSITION SEN-

SOR.
Perform “Basic Inspection”, EC-82.

|

EcM 10| CONNECTOR |

23

[Q]

&

SEF566P

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

If OK, check harness for short to

ground and short to power.

lOK
(Go to next page.)

EC-147

OK
AECS16 Y NG
CHECK INTAKE SYSTEM. .| Reconnect the parts.
\ Check the following for connection. "
TN 2= || ® Air duct
C Throtile position . ® YVacuum hoses
_ie:iorth?;”ess\/ ® Intake air passage between air duct to
SRTA RS collector
If disconnected, reconnect the parts.
OK
¥
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
SEF4S5T SCrews.
DISCCHNIECT
A€ !
{Fo) (ﬁ:} CHECK POWER SUPPLY. NG.; Repair harness or connec-
1. Disconnect throttle position senscr har- tors.
ness connector.
& 2. Turn ignition switch “ON".
3 3. Check voltage between terminal @
@ and ground with CONSULT or tester.
; — Voltage: Approximately 5V
AEC869 OK
|E MISSOMNECT E r
T.s. (@ CHECK GROUND CIRCUIT. NG | Check the following.
1. Tum ignition switch “OFF". "| ® Harness for open or
CEEJ 2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. throttle position sensor
ontinuity should exist. , repair open circuit or
Continuity should exist If NG ' Ireuit
If OK, check harness for short to short to ground or shont to
C - "- ground and short to power. power in harness or can-
nectors.
i ! o
AECS70 ’
_ CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
oy ey 1. Disconnect ECM harness connector. "] tors.
A€ J48€

B

[,

€

3@

309



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

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

OK

¥
Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

v
INSPECTION END

T COMPONENT INSPECTION
TS Throttle position sensor
H 1. Disconnect throttle position sensor harness connector.
( a3 2. Make sure that resistance between terminals @ and (3
changes when opening throttie valve manually.
Throttle valve conditicns Resistance [at 25°C {77°F)]
l @ Completely closed Approximately 0.6 kQ)
Throttle position sensor = Partially open 0.6 -4 k(3
harness connector
T SEF458T Completely open Approximately 4 k(}

If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-82.

310 EC-148



TROUBLE DIAGNOSIS FOR DTC P0125

Terminal
Sensor
Gasket/
SEF594K

20t

13:

&F
a 4 Acceptable
-
|

1.0k
2 0sf
0
& 04r

02

Ot lbot

20 0 20 40 60 80 100
(-4} (32} (6B) (104} 140)(176)(212)
Temperature °C (°F}
SEF012P

Engine Coolant Temperature (ECT) Sensor

COMPONENT DESCRIPTION

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The senscr modifies a voltage sig-
nal from the ECM. The modified signal returns to the ECM as A,
the engine coolant temperature input. The sensor uses a ther-
mistor which is sensitive to the change in temperature. The

electrical resistance of the thermistor decreases as temperature g

increases.

<Reference data>

Engine coolant Voltage™® Resistance
temperature y KD

"C (°F)

-10 (14) 4.4 9.2 e
P

20 (68) 35 21-29

50 (122) 2.2 0.68 - 1.00
[

90 (194} 0.9 0.236 - 0.260 GL

*; These data are reference values and are measured between ECM terminal
61 (Engine coolant temperature sensor) and ECM terminal (ECCS T

ground).
CONSULT REFERENCE VALUE IN DATA MONITOR MODE e
MONITOR ITEM CONDITION SPECIFICATION
COOLAN TEMP/S @ Engine: After warming up More than 70°C (158°F) =4
gt
ON BOARD DIAGNOSIS LOGIC
Diagnostic L Check ltems
Trouble Malfunction is detected when ... .
{Possible Cause)
Code No.
PO125 @® Voltage sent to ECM from the sensor is not practical, |® Harness or connectors ek
0908 even when some time has passed after starting the (High resistance in the circuit}
engine. ® Engine coolant temperature sensor T
® Engine coolant temperature is insufficient for closed ® Thermostat 9
loop fuel control.
B
M,
EL
153
EC-149 311
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TROUBLE DIAGNOSIS FOR DTC P0125

¥ MONITOR
COOLAN TEMP/S

r NO FAIL
30°C

RECORD |

SEF002P

CONHECT

€

I Ecm ol connecTon]| @‘i@

—

51
L
.@ )

e

SEF098V

ﬁ

ECM

CONNECT

&

O| CONNEGTOR

51

&3

-

SEF100V

Engine Coolant Temperature (ECT) Sensor
(Cont'd)
DIAGNOSTIC TROUBI.E CODE CONFIRMATION

PROCEDURE

CAUTION:
Be careful not to overheat engine.

NOTE:
o |If

both DTC PO115 (0103) and P0125 (0908) are

displayed, first perform “TROUBLE DIAGNOSIS FOR
DTC P0115”. Refer to EC-133.

o If

“DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always
turn ignition switch “OFF”’ and wait at ieast 5 seconds
before conducting the next test.

®

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Check that “COOLAN TEMP/S” is above 10°C
(50°F).
If it is above 10°C (50°F), the test result will be OK.
If it is below 10°C (50°F), go to following step.
4) Start engine and run it for 65 minutes at idle speed.
If “COOLAN TEMP/S’’ increases to more than 10°C
(50°F) within 65 minutes, stop engine because the
test result will be OK.

OR
1) Turn ignition switch “ON".
2) Select “MODE 1” with GST.
3) Check that engine coolant temperature is above
10°C (50°F).
If it is above 10°C (50°F), the test result will be OK.
If it is below 10°C (50°F), go to following step.
4) Start engine and run it for 65 minutes at idle speed.
If engine coolant temperature increases to more than
10°C (50°F) within 65 minutes, stop engine because
the test resuit will be OK.
5) Select "MODE 7" with GST.
OR

NO
T00LS

1) Turn ignition switch “ON”.

2) Check that voltage between ECM terminal &) and
ground is less than 3.8V.
if it is less than 3.8V, the test result wii be OK.
If it is over 3.8V, go to following step.

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

If the voltage decreases to less than 3.8V within 65

minutes, stop engine because the test resulit will be

OK.

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

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

EC-150
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Engine Coolant Temperature (ECT) Sensor
(Cont’d)

EC-ECTS-01 ©

WA
e : Detectable line for DTC EM
wen : Non-detectable line for DTC

LG

ENGINE COOLANT

_@_ TEMPERATURE
SENSOR o

rt
1L2]| [
BR/Y B
Gl
WIT
4 AT
Fs@‘)
BRY B
[ 3]
ECM (ECCS Bl
™ GND-A 5N RoL
MODULE)
-
8T
BT
[H&
B
GY
ElL

40j41] [fs3psalss] [se]

1011102}103¢ |104{105)106 112]3] {4] 20§21} 2223 38139 &) o
GIeTrTsls] fiof || () || JeSTeerl] feefas) [slislicerlelesled] f
i H.S.

+07/108[108| fr1oft11{112 El S e il i G B R ES W
i13[114[115] [116]117]118 [34]35]36]37] 51]52]  [s6fe7]es]ag]

F-3

AECS80
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Lo

o

/%,

E DISCONNEST
Pl
?

o

@ &
-SEF541P
B
{& DISEONNEST ™
A€
i
Q]
) SEFE4Z2P

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

314

¥
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". | ® Harness for open or
2. Disconnect engine coolant temperature short between ECM and
senser harness connector. engine coofant tempera-
3. Turn ignition switch “ON”. ture sensor
4. Check voltage between terminal @ If NG, repair harness or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
l OK
B
CHECK GROUND CIRCUIT. NG | Gheck the following.
1. Turn ignition switch “OFF”. | ® Hamess for open or
2. Check hamess continuity between ter- short between ECM and
minai @ and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
If OK, check harness for short to If NG, repair open circuit or
ground and short to power. short to ground or short to
oK power in harness or con-
nectors.
L 4
CHECK COMPONENT NG | Replace engine cootant
(Engine coolant temperature sensor). | temperature sensor.
Refer to “COMPONENT INSPECTION”
on next page.
OK
hd
NG

Check thermostat operation.

When the engine is cooled [lower than
76.5°C {170°F)], grasp iower radiator hose
and confirm the engine coolant is not flow-
ing.

CHECK COMPONENT
{Thermostat).

Refer to LC section {“Ther-
mostat™).

If NG, replace it.

0K

v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

'

INSPECTION END

EC-152




TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

~ (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor al
Check resistance as shown in the figure.
it &,
<Reference data>
Temperature °C (°F) Resistance k(} Ei
20 (68) 21-29
SEF152P
50 (122) 0.88-1.0 Lo
200 90 (194) 0.236 - 0.260 '
18:
g er Acceptable If NG, replace engine cooclant temperature sensor.
g °r
218t E
§ 0.4}
0.2¢
(0 [ P S S L
20 0 20 40 60 80 100 N
{-4) (32) (68)(104)({140) (176){212)
Temperature °C {°F)
SEFO12P
T
AT
(i
[
&7
3t
BT
[l4
&l
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TROUBLE DIAGNOSIS FOR DTC P0130

Louver
Holder

ANNANAR

EE R ity r o

NN T s L i Yl
B é&\\\\\\\\\\\\\\w {{{{{/{\{?}\'&\\,

Zirconia tube

SEF463R|

Output voltage V, [v]

0 '
Rich —=—— Ideal ratio —— Lean

Mixture ratio

SEF288D

Front Heated Oxygen Sensor (Circuit) (Front

HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to 0V in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs
near the radical change from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 SENSCR

FR 02 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000
rpm

0 - 0.3V & Approx. 0.6 - 1.0V

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

ECM TERMINALS AND REFEREN

CE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage}
NO.
0 - Approximately 1.0V
V— —
|Engine is running.| 2 1. . . . P
4 Front heated oxygen sen- L PP
& w sor After warming up to normal operating tempera-
ture and engine speed is 2,000 rpm
SEF201T

EC-154



TROUBLE DIAGNOSIS FOR DTC P0130

OK NG
v

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

ON BOARD DIAGNOSIS LOGIC

Under the condition in which the front heated oxygen sensor
signal is not input, the ECM circuits will read a continuous
approximately 0.3V. Therefore, for this diagnosis, the time that
output voltage is within 200 to 400 mV range is monitored, and
the diagnosis checks that this time is not inordinately long.

oV
SEF237V
Diagnostic Trouble o Check ltems
hen ... .
Code No. Malfunction is detected when (Possible Cause)
PO130 ® The voltage from the sensor is constantly approx. 0.3V. ® Harness or connectors
(The sensor circuit is open or shorted.}

® Front heated oxygen sensor

WFR 02 SENSOR P0130M [
OUT OF CONDITION

m===z===ms MONITOR =========-
CMPS-RPM{(REF) 1250rpm
THRTL POS SEN 0.82V
B/FUEL SCHDL 1.5ms

SEF256U

WER 02 SENSOR Po130M [

—===z====z MONITOR ======z-==
CMPS RPM(REF) 1BB7rpm
THRTL POS SEN 0.88V
B/FUEL SCHDL 3.2ms

SEF257U

HFR 02 SENSOR P0130M []

COMPLETED

SELF-DIAG RESULTS

SEF210V

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-

tion switch “OFF"” and wait at least 5 seconds before con-

ducting the next test.

TESTING CONDITION:

e Always perform at a temperature of more than -10°C
(14°F).

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

¢ Never raise engine speed above 3,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE”. If the engine speed limit is exceeded, retry
the procedure from step 2).

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

perature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR 02 SEN-
SOR P0130” of “FRONT 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START”.

B) 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 conditions continuously until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 10 to 60 seconds.)

CMPS-RPM (REF): 1,500 - 2,500 rpm (A/T)
1,800 - 2,500 rpm (M/T)

EC-155
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_ecm [0l connecTor]] c f&\ 9y

46 43

4

3
2 "‘“"v}
1:'\ J_ﬁ
o+ 7

€

1P

SEF986R

Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)
Vehicle speed: 70 - 100 km/h (43 - 62 MPH)
B/FUEL SCHDL: 1 - 5 ms (A/T)
1 -4 ms (M)
Selector lever: Suitable position

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

from step 2).

7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-158.

During this test, P1148 may be stored in ECM.

OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front
heated oxygen sensor circuit. During this check, a 1st trip DTC

might not be confirmed.
.4‘5_,-:]» 1) Start engine and warm it up to normal operating tem-
= perature.
2) Set voltmeter prabes between ECM terminal @e (sen-
sor signal) and @ (engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e The voltage does not remain in the range of 0.2 -

0.4V.

EC-156
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Front Heated Oxygen Sensor (Circuit) (Front

HO2S) (Cont’d)

EC-FRO2-01

1

102

103 105

107

108

H1

114

117

{20]21]22]234 )
24]75]26|27128| [42
29

34|35]36]37

EC-157

IGNITION SWITCH
ON or START
|
FUSE |Refer to "EL-POWER".
10a |BLOCK
% mwmm : Detectable line for DTG
M74; —  Nor-detectable line for DTC
||8N||
BR/Y
=
BR/Y
|| 3 ||
FRONT
HEATED
OXYGEN
SENSOR
OO 1z
OR w
e Ny
S A
|
1 1
1 1
1 1
1 1
1 1
1 1
F 1
| 1
| 1
| I
| 1
| |
| | JOINT
I I CONNECTOR-1
I |
N - (F28)
Je g
I @
OR w B
IEEl “46 ||43|| ®
ECM (ECCS
O2HL 025F GND-C | GANTROL |
MODULE) B B
F24 i .
Fi2
Refer to last page (Foldout page).
F28
2[4 5[e[7]8] (a3 NN BN [ aNsNEN[ N (M7 )
g [1ofs1]12]13[14]15]16]17] 18] 19§20] (EE (T T Y e Y ) S e

AEC40TA

&l

ER

LG

MT

&T

1o
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)
)@{M DIAGNOSTIC PROCEDURE

ront heated oxygen
sansor hamess /\/ 7\ INSPECTION START

onnector
AN

.

\\@

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

SCrews.
Englne ground v
CHECK INPUT SIGNAL CIRCUIT. NG .| Repair haress or connec-
1. Disconnect front heated oxygen sensor " tors.
harness connector and ECM harness
connector.

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

3. Check harness continuity between ECM
terminal (46) (or terminal {2)) and

AECB16 ground.

Continuity should not exist.

I——i [“SCDNNECT DISCONNECT
“ . If OK, check hamess for short to ground
and short to power.

ECM |0| CONNECTOR” OK
A
CHECK COMPONENT NG_ Replace front heated oxy-
@ (Front heated oxygen sensor}. "] gen sensor.
- Refer to “COMPONENT INSPECTION”
@ = on next page.
OK
SEFO738 v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

Y
INSPECTION END

320 EC-158
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Front Heated Oxygen Sensor (Circuit) (Front

¥ MONITOR ¢ NO FAlL [] HO28) (Cont'd)
COMPONENT INSPECTION
CMPS*RPM(REF}  2137rpm @]
MAS AIR/FL SE 1.96V Front heated oxygen sensor )
COOQOLAN TEMP/S 84°C 1} Start i d it t | ti t -
e o SENSOR wary ) pe?at;arr;g-;me and warm it up to normal operating tem -
FR O2 MNTR LEAN 2) Select “MANU TRIG” and “HI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR” mode with CONSULT, and select “FR 02
Iy SENSOR” and “FR O2 MNTR". B
RECORD 3) Hold engine speed at 2,000 rpm under no load dur-
SEF084P ing the following steps.
4) Touch “RECORD” on CONSULT screen. LG

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:

FE
cycle 11121314151
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R oL
L=
R = “FR 02 MNTR”, “RICH”
L =*“FR 02 MNTR”, “LEAN” .
¢ “FR O2 SENSOR” voltage goes above 0.6V at least T
once.
e “FR O2 SENSCR” voltage goes below 0.35V at least BT
once. -~
e “FR 02 SENSOR” voltage never exceeds 1.0V.
B8 EA,
’
17:51 EF’OS) e _
{rpm) . Maximum o
09"13 2050 0.18 A :‘\| .'”\ "“‘ ;“" » Maximum V0|tage 'Ri[é‘\
09'1 2050 0.18 > e should be over 0.6V
09"09 2050 0.18 o234 v . e at least one time.
0907 2037 0.8 a2 T BR
gg.,gg gggg g;g ® I. " '. . oLl v « Minimum voltage
" ‘ y T A B hould be below 0.35V
09"01 2012  0.43 25 v R AR #Minim:ﬁ . at loast one ime. ST
Lin
[ GRAPH so SEF086P
RS
BT
OR Il
ponnEgT Uﬁ @ 1} Start engine and warm it up to normal operating tem-
. perature. .,
25008 2) Set voltmeter probes between ECM terminal @ (sen- EL

[ Ecn o| GUNNECTORJ sor sighal) and @3 (engine ground).

3) Check the following with engine speed held at 2,000 D5

o
‘ @) rpm constant under no load.
e Malfunction indicator lamp goes on more than 5
I

F-3
W
-
Illr
/‘*‘
‘l“
(4,4

times within 10 seconds in Diagnostic Test Mode Il

S

(FRONT HEATED OXYGEN SENSOR MONITOR).

5
SEFoBsP ¢ The maximum voltage is over 0.6V at least one time.

\\

Y

EC-159 321
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Front Heated Oxygen Sensor (Circuit) (Front
HO2S) (Cont’d)

e The minimum voltage is below 0.35V at least cne
time.
e The voltage never exceeds 1.0V.

322 EC-160
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Louver

Heatey pad rHolder

AN
AN |
AT o

el by 1

;53\ e 7

i

Zirconia tube

SEF463R|

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-

fold. It detects the amount of oxygen in the exhaust gas com-

pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-

ates voltage from approximately 1V in richer conditions to 0V in

leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to

achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs

near the radical change from 1V to 0V,

N
=
i)
g
S
> Fiz
3
e
J
o
1] : 7
Rich =—— I|deal ratip ——= Lean =
Mixture ratio
SEF288D
AT
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION 3l
0-0.3V < Approx. 0.6 - 1.0V
FR 02 SENSOR Maintaining engin d at 2,000 B
.............................. #® Engine: After warming up ainlaimng enging spee ' LEAN « RICH _ . -
FR 02 MNTR pm Changes more than 5 times during
10 seconds.
R

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

TER-
WIRE DATA
MILI\(IJAL COLOR ITEM CONDITION (DC voltage) ST
0 - Approximately 1.0V
B
v BiS
[Engine is running., 2
46 W Front heated oxygen sen- 1
sor After warming up to normal operating tempera- | 4 ar
ture and engine speed is 2,000 rpm
SeFaorT I
EL
3
EC-161 323
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OK NG

v

0.6V

SEF300U

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the output from the front heated oxy-
gen sensor is monitored to determine whether the “rich” output
is sufficiently high and whether the “lean” output is sufficiently
low. When both the cutputs are shifting to the iean side, the
malfunction will be detected.

Biagnostic Trouble

Code No.

Malfunction is detected when ...

Check Items
(Possible Cause}

P0131

® The maximum and minimum voltages from the sensor are not
reached to the specified voltages.

® Front heated oxygen sensor

® Front heated oxygen sensor heater
® Fuel pressure

® Injectors

® Intake air leaks

WFR 02 SENSCR PO1318 []
OUT OF CONDITION

========== MONITOR zz===cz===
CMPS-RPM(REF) 1250rpm
THRTL POS SEN 0.82v
B/FUEL SCHDL 1.5ms

SEF247U

WFR 02 SENSOR Poi31ll []

sz==zooz=s MONITOR ===zz=z===:
CMPS.RPM(REF) 1887rpm
THRTL POS SEN 0.88V
B/FUEL SCHDL 3.2ms

SEF248U

WFR 02 SENSOR Po131l []

COMPLETED

SELF-DIAG RESULTS

SEF211V

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

TESTING CONDITION:

o Always perform at a temperature above -10°C (14°F).

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

e Never raise engine speed above 3,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE”. If the engine speed limit is exceeded, retry
the procedure from step 2).

"
2)

Start engine and warm it up to normal operating tem-
perature.
Stop engine and wait at least 5 seconds.
Turn ignition switch “ON” and select “FR 02 SEN-
SOR P0131” of “FRONT 02 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.
Touch “START".
Start engine and let it idle for at least 3 minutes.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continuously until  “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 20 seconds.)
CMPS-RPM (REF): 1,800 - 2,600 rpm {A/T)

2,000 - 2,900 rpm (M/T)

EC-162
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Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
B/FUEL SCHDL: 2.5 - 4.5 ms (A/T) @l
1.9 - 4 ms (M/T)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry [z
from step 2).
7} Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS”. If “NG” is displayed, refer [l
to “DIAGNOSTIC PROCEDURE”, EC-164.

&

OR

CONNECT ‘f‘ OVERALL FUNCTION CHECK
___F::] @ Use this procedure to check the overall function of the front

i Ecm ol connecTor]] Cf(g\H heated oxygen sensor circuit. During this check, a 1st trip DTC
a6 43 5 might not be confirmed.
-2;‘. ‘ﬁv. 1) Start engine and warm it up to normal operating tem- [FE
= c
&

2 LT,
1;;\ perature.
¢ 2) Setvoltmeter probes between ECM terminal @ (sen-

sor signal) and @3 (engine ground). GL
® 3) Check the following with engine speed held at 2,000
SEF98ER rpm constant under no toad.

e The maximum voltage is over 0.6V at least one time. M7
OR
e The minimum voltage is over 0.1V at least one time.

EL

DX
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07 \ RN,

= Front heated oxygen sensor~
[ 40 - 50

(4.1 - 5.1, 30 - 37)
WA

-

SEFD41V]
W ACTIVETESTE  [[]
SELF-LEARN 100%
CONTROL
=== MONITOR ===
CMPSAPM (REF)  812rpm
COQOLAN TEMP/S 93°C
FR 02 SENSOR 0.91v
A/F ALPHA 102%
l CLEAR |
AEC547)

Mass air flow sensor
harness connector
1-

Air cleaner
AECS823

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

Loosen and retighten front heated oxygen
$ensor.
Tightening torque:

40 - 50 N'm

{4.1 - 5.1 kg-m, 30 - 37 fi-b}

A4

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. Ciear the self-learning control
coefficient by touching
“CLEAR".

. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC P0O171
detected? Is it difficult to start
engine?

Yes

Y

OR

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
harnaess connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode Il

. Erase the diagnostic test mode
Il (Self-diagnostic results)
memeory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
L.

. Run engine for at least 10 min-
utes at idle speed.
Is the 1st trip DTC 0115
detected? is it difficult to start
engine?

No

¥

Go to "“TROUBLE DIAG-
NGSIS FOR DTC PO1717,
EC-219.

CHECK COMPONENT
(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”

NG

on next page.
l OK
®

{Go to next page.)

EC-164

Replace front heated oxy-
gen sensor.
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Gl
18.

DISCONNECT

€
&

AEC158A

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

!

NG

CHECK COMPONENT » Heplace front heated oxy-
{Front heated oxygen sensor). gen sensor.
Refer to “COMPONENT INSPECTION”

on next page.

OK

4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.
Refer to “TROUBLE DIAGNOSIS FOR
P0O130" for circuit, EC-158.

v

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals (3) and (1.
Resistance: 2.3 - 4.3() at 25°C (77°F)
Check continuity between terminais @ and (1), @ and @.
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

EC-165
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TROUBLE DIAGNOSIS FOR DTC P0131

Front Heated Oxygen Sensor (Lean Shift
Monitoring) (Front HO2S) (Cont’d)

¥ MONITOR ¢ NO FAIL []
Front heated oxygen sensor
CMPS*RPM(REF)  2137mpm . ; i
MAS AIR/FL SE 1.98v 1) Start engine and warm it up to normal operating tem-
COOLANTEMP/S  84°C perature. . . o
FR O2 SENSOR 0.37V 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02
INJ PULSE 2 Bmsec SENSOR” and “FR Q2 MNTR”.
e 3) Hold engine speed at 2,000 rpm under no load dur-
/ ing the following steps.
RECORD SErosap 4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR 02 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle 11121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR O2 MNTR”, “RICH”

L = “FR 02 MNTR”, “LEAN”

e “FR 02 SENSOR” voltage goes above 0.6V at least
once.

¢ “FR 02 SENSOR” voltage goes below 0.35V at least
once.

e “FR 02 SENSOR” voltage never exceeds 1.0V.

BB 0
CMPS gad
17:51 gﬁggﬂ '
(rpm) Maximum
0913 2050 019 S T S « Maximum voltage
09"11 2050 (.18 - R S should be over 0.6V
09"09 2050 0.18 gog4 ' v N Lo . at least one time.
09'07 2037  0.18 2% )
08'05 2037  0.18 | o T -
08°03 2060  0.23 @ oo ooyt " Minimin votage | asv
09'01 2012  0.43 g,_ v g 'wM v ot loast one time,
0 inirmum
GRAPH “ro SEF086P
OR
@ 1) Start engine and warm it up to normal operating tem-
[ @ perature.
HS. 2 2) Set volimeter probes between ECM terminal @8 (sen-
2wt 2 sor signal) and @3 (engine ground).

ECH [ CONNECTOR]|

46 43

HAN
& LD

- o

SEF085P

3) Check the foliowing with engine speed held at 2,000
rpm constant under no load.

e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode I
(FRONT HEATED OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.35V at least one
time.

The voltage never exceeds 1.0V.

®
EC-166
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Louver

/Holder
AN :

o Ty T A Nt
S s
TRV i - )
i 7 7S ’
\\\l\\\\\\\l\‘ ,‘/‘('({/\/{\K‘?:\\

Heater pad

Zirconia tube

SEF463R

Qutput voltage V. [v]

ol :
Rich =— |deal ratioc —= Lean

Mixture ratic

SEF288D

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared 1o the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratic. The ideai air-fue! 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 02 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000
rpm

0- 0.3V < Approx. 0.6 - 1.0V

LEAN « RICH
Changes more than 5 times during
10 seconds,

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
0 - Approximately 1.0V
(V)
\Engine is running. 2
46 W Front heated oxygen sen- L R
sor After warming up o normal operating tempera- o MM M M WY A
ture and engine speed is 2,000 rpm
- éEFémT

EC-167
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TROUBLE DIAGNOSIS FOR DTC P0132

OK NG
v
0.8Y ----—---- !-\-/ﬂ\/
0.35V w _________
ov
SEF299L

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction, the output from the front heated oxy-
gen sensor is monitored to determine whether the “rich” output
is sufficiently high. The “lean” output is sufficiently low. When
both the outputs are shifting to the rich side, the maifunction will
be detected.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

Po132 ® The maximum and minimum voftages from the sensor are ® Front heated oxygen sensor
0410 beyond the specified voltages. ® Front heated oxygen sensor heater

® Fuel pressure
® |njectors

WFR 02 SENSOR Po132l []
CUT OF CONDITION

=zm=z===== MONITOR ==zzzzz==-
CMPS-RPM(REF) 1250rpm
THRTL POS SEN 0.82v
B/FUEL SCHDL 1.5ms

SEF250U

WFR 02 SENSCR Po132l []

TESTING

=z==z====x MONITOR z=zzzzcz=z
CMPS-RPM(REF) 1887rpm
THRTL POS SEN 0.88V
B/FUEL SCHBL 3.2ms

SEF251U
WFR 02 SENSOR Po132l ]
COMPLETED
SELF-DIAG RESULTS
SEF212v

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

TESTING CONDITION:

e Always perform at a temperature above -10°C (14°F).

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

o Never raise engine speed above 3,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE". If the engine speed limit is exceeded, retry
the procedure from step 2).

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

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR 02 SEN-
SOR P0132” of “FRONT O2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START".

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 conditions continuously until “TESTING”
changes to “COMPLETED”. (i will take approxi-
mately 20 seconds.)

CMPS-RPM (REF): 1,800 - 2,600 rpm (A/T)
2,000 - 2,900 rpm (M/T)

EC-168



TROUBLE DIAGNOSIS FOR DTC P0132

Vs

ECM O{ CONNECTOR

46 43

&

SEF986R

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
B/FUEL SCHDL: 2.5 - 4.5 ms (A/T)
1.9 - 4 ms (M/T)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry
from step 2).
7) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-170.

OR
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the front
heated oxygen sensor circuil. During this check, a 1st trip DTC
might not be confirmed.
1) Start engine and warm it up to normal operating tem-
= perature.
2) Set voltmeter probes between ECM terminal @8 (sen-
sor signal) and @3 (engine ground).
3) Check the following with engine speed held at 2,000
rpm constant under no load.
& The maximum voltage is below 0.8V at least one

time.
OR
e The minimum voltage is below .35V at least one
time.

EC-169
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TROUBLE DIAGNOSIS FOR DTC P0132

SYFAL

T /[0 0 - 50

: ) (4.1\-
&

o

—= Front heated oxygen sensor~

5.1, 30
~

[& : Nem (kg-m, ft-Ib)

—

7

- 37)
%

SEF041V|

SELF-LEARN
CONTROL

CMPS-RPM (HEF)
COOLAN TEMP/S
FA 02 SENSOR
AT ALPHA

W ACTIVETEST H D
100%

= ==MONITOR —— =
812rpm

0.91v
102%

’

Il

AEC547

Mass air flow sensor
harness connector

\ \\}\

AEC823

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

Loosen and relighten front heated oxygen

BEnsor,

Tightening torgue:
40 - 50 N'-m

(4.1 - 5.1 kg-m, 30 - 37 ft-Ib)
h 4
CLEAR THE SELF-LEARNING DATA Yesh Go to “TROUBLE DIAG-
1. Start engine and warmm it up to normal NQSIS FOR DTC P0O1727,
operating temperature. EC-225.
2. Select “SELF-LEARNING
CONT” in "ACTIVE TEST”
mode with CONSULT.
3. Clear the self-learning control
coefficient by touching

4

"CLEAR”.
. Run engine for at least 10 min-
utes at idle speed.
Is the 1st trip DTC P0172
detected? Is It difficult to start
engine?
OR

[#5]

LN

. Turn ignition switch “CFF".

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idie speed.

. Stop engine and reconnect
mass air flow sensor hamess
connector.

. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode il

. Erase the diagnostic test mode
Il (Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
Il

. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC 0114
detected? Is it difficult to start

engine?
lNo
®

(Go to next page.)

EC-170




TROUBLE DIAGNOSIS FOR DTC P0132

:.ﬁ

P 15.

DISCONWECT

€
(&)

AEC158A

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

!

CHECK COMPONENT

(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”
below.

NG

OK
h 4

Replace front heated oxy-
gen sensor.

CHECK COMPONENT
(Front heated oxygen sensor).
1. Turn ignition switch “OFF”.
2. Disconnect sensor harness connector
for water.
Water should not exist.
If OK, go fo siep 3.
3. Check front heated oxygen sensor.
Refer to "COMPONENT INSPECTION”
below.

NG

OK

v

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.
Refer to “TROUBLE DIAGNOSIS FOR
P0130” for circuit, EC-158.

y

INSPECTION END

COMPONENT INSPECTION

Repair or replace harness
and/or connectors or
replace front heated oxy-
gen Sensor.

Front heated oxygen sensor heater

Check resistance between terminals 3 and (1),
Resistance: 2.3 - 4.3(Q) at 25°C (77°F)

Check continuity between terminals @ and (1), @ and (@.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

EC-171
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TROUBLE DIAGNOSIS FOR DTC P0132

Front Heated Oxygen Sensor (Rich Shift
Monitoring) (Front HO2S) (Cont’d)

¥ MONITOR ¢ NO FAIL []
Front heated oxygen sensor
CMPSsRPM(REF)  2137rpm ; . .
MAS AIR/FL SE 1,06V @ 1) Start engine and warm it up to normal operating tem-
COOLANTEMP/S  84°C perature. . ) o
FR O2 SENSOR 0.87V 2) Select Mf}NU TRIG” and “HI SPEED in DATA
FR 02 MNTR LEAN MONITOI?} mode with CONSU,I,..T, and select “FR 02
INJ PULSE 5 Bmsec SENSOR” and “FR O2 MNTR”.

n 3) Hold engine speed at 2,000 rpm under no load dur-

ing the following steps.

| RECORD SErosss 4) Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR O2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles} are counted as shown below:
cycle 11121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR", “RICH”

L =“FR 02 MNTR”, “LEAN”

e “FR 02 SENSOR” voltage goes above 0.8V at least
once.

e “FR 02 SENSOR” voitage goes below 0.35V at [east
once.

s “FR 02 SENSOR” voltage never exceeds 1.0V.

SD h N
8"
17:51 (‘pos) Y .
{rpm) Maximum -
09"13 2050 0.19 S '-"\ S E i *» Maximum voltage
09'11 2050 018 - R should be over 0.6V
09"09 2050 0.18 gegd " o+ Lo at least cne time.
09'07 2037  0.18 2 - .
gggg gggg g;g o L . e - Minimum voitage
- N . A B 35V
0901 2012  0.43 S RV Y v Mo z?i;ﬂi:%iz‘;‘!%t." %
GRAPH v i SEF086P
OR
@ 1) Start engine and warm it up to normal operating tem-
pomnECT perature.
G;‘J “HS 2) Set voltmeter probes between ECM terminal @ (sen-
— > A sor signal) and @ (engine ground).
[[ ECH | cunnscrn;]] N e 3} Check the foliowing with engine speed held at 2,000
prs @i 1f )}5 rpm constant under no load.
0~ 6 e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode I
o o (FRONT HEATED OXYGEN SENSOR MONITOR).
AE, e The maximum voltage is over 0.6V at least one time.
b L c f@H ¢ The minimum voltage is below 0.35V at least one
= time.
SEFO085P e The voltage never exceeds 1.0V.
EC-172
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Heater pad

& ANAY

SRy

'-77\\\\\\ \\\\\!r“ oy i \\
S s

Louver

/Holder
‘1.”.

i

Zirconia tube

SEF463R

Output voltage Vs {vi

0 1

Rich —=— |deal ratio
Mixture ratio

——= Lean

SEF288D

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voitage from approximately 1V in richer conditions to OV in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs

near the radical change from 1V to OV.

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR
.............................. ® Engine:

FR O2 MNTR

After warming up

pm

Maintaining engine speed al 2,000

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 @3 (ECCS ground}.

TER-
WIRE DATA
MILI\CI)AL COLOR ITEM CONDITION (DC voltage)
0 - Approximately 1.0V
M
[Engine is running. | 2l il
Front heated oxygen sen- P O
46 w s0r —L After warming up to normal operating tempera- o
ture and engine speed is 2,000 rpm
“SEF201T

EC-173
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TROUBLE DIAGNOSIS FOR DTC P0133

OK

NG

SEFD1DV

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

To judge the malfunction of front heated oxygen sensor, this
diagnosis measures front heated oxygen sensor cycling time.
The time is compensated by engine operating (speed and load),
fuel feedback control constant, and front heated oxygen sensor
temperature index. Judgment is based on whether the compen-
sated time (front heated oxygen sensor cycling time index) is
incrdinately long or not.

Diagnostic Trouble
Code No.

Check items

Malfunction is detected when ... (Possible Cause)

PO133
0409

® The cycle of the voltage signal from the sensor is more than | ® Harness or connectors

the specified time.

(The sensar circuit is open or shorted.)
® Front heated oxygen sensor
® Front healed oxygen sensor heater
® Fuel pressure
® Injectors
® |niake air leaks
® Exhaust gas leaks
® PCVY
® Mass air flow sensor

z========- MON

THRTL POS SEN
B/FUEL SCHDL

HFR 02 SENSOR Po1330 ]
OUT OF CONDITION

CMPS.RPM(REF) 1250rpm

ITOR ==zzzzz===

0.82v
1.5ms

SEF253U

WFR 02 SENSOR Po133Hl [ ]
TESTING|
s====zz==zz MONITOR z=z=======
CMPS-RPM(REF) 1887rpm
THRTL POS SEN 0.88v
B/FUEL SCHDL 3.2ms

SEF254U

WFR 02 SENSOR PO133l [}

COMPLETED

SELF-DIAG RESULTS

SEF213V

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-

tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

TESTING CONDITION:

e Always perform at a temperature above -10°C (14°F),

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

e Never raise engine speed above 3,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE". If the engine speed limit is exceeded, retry
the procedure from step 2).

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

N-), perature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR O2 SEN-
SOR P0133” of “FRONT Q2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch “START”.

5) Start engine and let it idle for at least 3 minutes.

8) When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions continucusly until “TESTING”
changes to “COMPLETED”. (It will take approxi-
mately 20 seconds.)

CMPS-RPM (REF): 1,800 - 2,600 rpm (A/T)
2,000 - 2,900 rpm (M/T)

EC-174



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
B/FUEL SCHDL: 2.5 - 4.5 ms (A/T) @l
1.9 - 4 ms (M/T)
Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry jya
from step 2).
7) Make sure that "OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer [EM
to “DIAGNOSTIC PROCEDURE”, EC-177.

OR LE
.W _ OVERALL FUNCTION CHECK
2 ﬁ l@ Use this procedure to check the overall function of the front E
|| ECM  [OCONNECTOR] c _//’(S\H heated oxygen sensor circuit. During this check, a tst trip DTC
46 a5 5 might not be confirmed.
2 1) Start engine and warm it up to normal operating tem- [FE
15,\ 4[5 @) perature.

o 6 2) Set voltmeter probes between ECM terminal @e (sen-
sor signal} and (engine ground). Gl

® O 3) Check the following with engine speed held at 2,000

SEFSBEH rpm constant under no load.

e Maifunction indicator lamp goes on more than 5 T
times within 10 seconds in Diagnostic Test Mode I
(FRONT HEATED OXYGEN SENSOR MONITOR).

E&

R

EC-175 337



TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

IGNITION SWITCH
ON or START
|
FUSE |Refer {0 “EL-POWER”.
108 |BLOCK
(B) . - Detectable ling for DTG
e . Non-detectable line for DTC
E
BR/Y
=] M33
'+
BR/Y
“ 3 I[
FRONT
HEATED
OXYGEN
SENSOR
I
OR W
PO S
r-g-1
I I
1 I
I I
i |
] |
] I
i i
i ]
I I
I I
I I
| i
I 1 JOINT
1 | CONNECTOR-1
1B
o K C—=1rs
I L
OR W B
[r75] Ml 73] ®
O2HL 02SF GND-G | oM {ECCS | |
MODULE) B B
i L
E2

Refer to last page (Foldout page).

tfofaja] <> [s[el7[a](was IN[NIBNT 3 [anfEN N[N (7 4)
R K2 I 5 3 I Y NONNEE R NS GY

101]1024103| |104]105]106
107108109} 110111112
1ta[i4g15) [His|17iHs

AECA07A
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TROUBLE DIAGNOSIS FOR DTC P0133

SEF099P

[T] 40 - 50

QAN

~—"Front heated oxygen sensor~

(4.1 - 5.1, 30 - 37)
VN2 R

AECH16

W ACTIVETEST M [:]

SELF-LEARN 100%
CONTROL

===MONTOR===
CMPS-RPM (REF}  812rpm
COOLAN TEMP/S  93°C

FR 02 SENSOR 0.91V

A/F ALPHA 102%
[l

CLEAR

AEGHA7

A/,ﬂ it ;J Air cieaner

Mass air flow sensor

AEC823

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

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

SCrews.

Loosen and retighten front heated oxygen
sensor.
Tightening torque:

40 - 50 N'-m

(4.1 - 5.1 kg-m, 30 - 37 ft-Ib}

h 4

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for
an exhaust air leak before three way cata-

NG

lyst.
l OK

Repair or replace.

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listen for
an intake air leak between the mass air
flow sensor and the intake manifold.

NG

OK
B 4

h 4

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
coefficient by touching “CLEAR”.
4. Run engine for at least 10 min-
utes at idle speed.
Is the 1st trip DTC PO171 or
P0172 detected? s it difficult
to start engine?
OR

Yes

2. Turn ignition switch “OFF”.

3. Disconnect mass air flow sensor
hamess connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect mass
air flow sensor hamess connec-
for.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode II.

6. Erase the diagnostic test mode |l
(Self-diagnostic results} memaory.
Make sure diagnostic trouble
code No. 0505 is displayed in
Diagnostic Test Mode Il

7. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC 0114 or
0115 detected? Is it difficult to
start engine?

vNo

(Got to next page.)

EC-177

Y

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO171,
PO172", EC-219, 225.
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TROUBLE DIAGNOSIS FOR DTC P0133

ECM

]0| CONNECTOR I]

46

m nlsanMEc‘r ' TISCONNECT
H.S. 1.8

dz®

SEF0735

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

340

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.

2. Check hamess continuity between ECM
terminal and terminal @
Caontinuity should exist.

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.

If OK, check harness for short to ground

and short to power.

NG

Repair harness or connec-
fors.

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

¥

INSPECTION END

EC-178

OK
¥
CHECK COMPONENT NG . | Replace front heated oxy-
(Front heated oxygen sensor heater). " gen sensor.
Refer to “COMPONENT INSPECTION”
next page.
OK
A\ d
CHECK COMPONENT NG__ Replace front heated oxy-
{Front heated oxygen sensor). " gen sensor.
Refer to “COMPONENT INSPECTION”
on next page.
OK
¥
CHECK COMPONENT NG | Replace mass air flow sen-
(Mass air flow sensor). "] sor.
Refer to “COMPONENT INSPECTION”,
EC-118.
CK
Y
CHEGK COMPONENT NG | Repair or replace PGV
(PCV valve). | valve.
Refer to “Inspection”, EC-31.
OK
v




TROUBLE DIAGNOSIS FOR DTC P0133

DISCONMNECT

€

AEC158A

¥ MONITOR ¥ NO FAIL D
CMPS«RPM(REF) 2137rpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C
FR 02 SENSCR 0.37V
FR 02 MNTR LEAN
INd PULSE 2.6msec
by
RECORD ]
SEF084P

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals 3) and ().
Resistance: 2.3 - 4.3() at 25°C (77°F)
Check continuity between terminals @ and (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

® "

N
2)

3)

4)
3)

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

Select “MANU TRIG” and "HI SPEED” in “DATA
MONITOR” mode with CONSULT, and select “FR 02
SENSOR” and “FR 02 MNTR”.

Hold engine speed at 2,000 rpm under no load dur-
ing the following steps.

Touch "RECORD” on CONSULT screen.

Check the following.

“FR 02 MNTR” in “DATA MONITOR” miode changes
from “RICH” to “LEAN" 1o “RICH” 5 times in 10 sec-
onds.

5 times {cycles) are counted as shown below:

cycle 1112131415
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH”

L = “FR 02 MNTR”, “LEAN”

“FR O2 SENSOR” voltage goes above 0.6V at least
once.

“FR 02 SENSOR” voltage goes below 0.35V at least
once.

“FR 02 SENSOR” voltage never exceeds 1.0V.

EC-179
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TROUBLE DIAGNOSIS FOR DTC P0133

Front Heated Oxygen Sensor (Response
Monitoring) (Front HO2S) (Cont’d)

B3
o B
17:51 {POS) )
(rpm) - Maximum ”
0913 2050  0.19 S A S - Maximum voltage
09"11 2050 0.18 > T should be over 0.6V
09"09 2050 0.18 0o 3 ' i P at least one time.
09'07 2037 018 2% : S
09'05 2037  0.18 i I ' . .
. W o oy . . . . » Minimum voltage
09°03 2060  0.23 A L
wor_zore_oms (8 [ GGy Should b below .35V
E"? Minimum
l GRAPH To SEF086P
OR
CouNECT o 1} Start engine and warm it up to normal operating tem-
& 4 . perature.
= 20004 2) Set voltmeter probes between ECM terminal @8 (sen-
[__ecn 10| connecToR] ; ;‘\ s sor signal) and @3 (engine ground).
5 2 H 1— 3) Check the following with engine speed heid at 2,000
A — % 6 rpm constant under no load.
e Malfunction indicator lamp goes on more than 5
D & times within 10 seconds in Diagnostic Test Mode i
B s e (FRONT HEATED OXYGEN SENSOR MONITOR).
‘.@ L cmH e The maximum voltage is over 0.6V at least one time.
¢ The minimum voltage is below 0.35V at least one
SEF085P time.
e The voltage never exceeds 1.0V.
EC-180



TROUBLE DIAGNOSIS FOR DTC P0134

Louver
Holder

Heater pad

N e
R SR NS

&\\\A\\

Zirconia lube

SEF463R

Qutput voltage V. [v]

0 :
Rich =—— |deal ratic — Lean

Mixture ratio

SEF288D,

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to 0V in
leaner conditions. The front heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuei ratio. The ideal air-fuel ratio occurs

near the radical change from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 SENSOR

FR 02 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000
rpm

0-0.3V < Approx. 0.6 - 1.0V

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

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

TER-
WIRE DATA
MINAIL COLOR ITEM CONDITION (DC voltage)
NO.
0 - Approximately 1.0V
v
[Engine i$ running. 2
Front heated oxygen sen- L Ll o
48 W sor After warming up to normal operating tempera- o | MMM M Y A
ture and engine speed is 2,000 rpm
éEFémT

EC-181
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TROUBLE DIAGNOSIS FOR DTC P0134
Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont'd)

oK NG ON BOARD DIAGNOSIS LOGIC
NS To judge the malfunction, the diagnosis checks that the front
W ommmmmmmmn oo heated oxygen sensor output is not inordinately high.

ov
SEF301U
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0O134 ® An excessively high voltage from the sensor is sent to ECM. | @ Harness or connectors
0412 (The sensor circuit is open or shorted.)
® Front heated oxygen sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR ¥r NO FalL PROCEDURE
COOLAN TEMP/S 30°C NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.
1) Tumn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT and

RECORD | wait at least 5 seconds.
SEF002P OR
@ 1) Turn ignition switch “ON” and wait at least 5 sec-
= onds.
2) Select “"MODE 3” with GST.
OR
voo 1) Tumn ignition switch “ON” and wait at least 5 sec-
onds.

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

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

EC-182



TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)

P
EC-FRO2-01 @
IGNITYON SWITCH
ON or START
1
FUSE |Rafer to "EL-POWER". Ed{ﬂﬂ
10a |BLOCK
(VB) mmmm - Deteclable line for DTC
m— Non-detectabie line for DTC _
Len]) [El
BR/Y
..MSS
Tl e
BR/Y
3
FRONT
HEATED
OXYGEN
SENSOR
..F1 EE
L) IL2])
OR W .
B~ l@ll—:
s y,
r~%-
1 |
! ] o
I | all
\ , (V0
1 ]
| I
1 |
I 1 )
I 1 BT
I 1
I 1
| 1
1 1 JOINT =
| 1 CONNECTCR-1 Py
] 1
L _
. =1~
Rk
r @

OR W B ,RT_‘
[l o]l [Gs] ® v
O2HL 02sF GNDC | SEMARSCS I |

MODULE) 0@
B B ES
i L Y
Fiz
BT
Refer to last page (Foldout page).
F2g
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TROUBLE DIAGNOSIS FOR DTC P0134

A ANy

/[0 40 - 50

[ {41 - 5.

___ —— Front heated oxygen sensors

1,30 - 37)
Wi

Front Heated Oxygen Sensor (High Voltage)

(Front HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

e
@// N M
: Front heated oxygen

R ' \UL

sensor harness /

SEF458T)

Loosen and retighten front heated oxygen
Sensor.
Tightening torgue:

40 - 50 N‘m

{4.1 - 5.1 kg-m, 30 - 37 ft-Ib)

]| EGM |

Ol GONNEGTGH)

45

DISCONNECT “ I DISCONNECT

)

SEF073S8

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect iront heated oxygen sensor
harness connector and ECM harness
connector.

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

3. Check harness centinuity between ECM
terminal {or terminal @) and
ground.

Continuity should not exist.

If OK, check harness for short to ground

and shert to power.

NG

OK

h 4

Repair harness or connec-

tors.

CHECK COMPONENT
(Front heated oxygen sensor).
1. Turn ignition switch “OFF”,
2. Check sensor harness connector for
water.
Water shouid not exist.
If OK. go to step 3.
3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTION” on
next page.

NG

¥

OK
A 4

Perform “"TROUBLE DIAGNOSIS FOR
INTERMITTENT iINCIDENT”, EC-104.

Y

INSPECTION END

EC-184

Repair or replace harmess
and/or connectors or
replace front heated oxy-
gen sensor,




TROUBLE DIAGNOSIS FOR DTC P0134

Front Heated Oxygen Sensor (High Voltage)
(Front HO2S) (Cont’d)

s NONTOR 5 o FaL L] COMPONENT INSPECTION
CMPSsRPM(REF)  21371pm

MAS AIR/FL SE 1.98V Front heated oxygen sensor
COOLAN TEMP/S 84°C i i i .
F 03 SENSOR ., 1) Sée:;ttgrr:fme and warm it up to normal operating tem
FR 02 MNTR LEAN 2) Select “MANU TRIG” and “Hl SPEED” in “DATA
INJ PULSE 2.f6msec MONITOR” mode with CONSULT, and select “FR 02

ly SENSOR” and “FR O2 MNTR”.

RECORD I 3) Hold engine speed at 2,000 rpm under no load dur-

SEF084P ing the foliowing steps.

4} Touch “RECORD” on CONSULT screen.

5) Check the following.

e “FR 02 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle 1112131415
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR”, “RICH”
L = “FR 02 MNTR”, “LEAN”
e “FR 02 SENSOR” voltage goes above 0.6V at least
once.

e “FR 02 SENSQR” voitage goes below 0.35V at least
once.

e “FR O2 SENSOR” voltage never exceeds 1.0V.

BB 0
CMPS o
1751 ihoe) % ' _
{rpm) . Maximum -
09"13 2050 0.1¢ k 2 5 R L + Maximum voltage
09" 2050  0.18 > e fo should be over 0.6V
09°09 2050  0.18 Qo3 : p ' at least one time.
09'07 2037  0.18 29 : .
O AT
T A VRS e e 5
GRAPH ILL to Minmem SEFC86P
OR
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set volimeter probes between ECM terminal @ (sen-
ot sor signal) and @ (engine ground).
e % 3 3) Check the following with engine speed held at 2,000
_eon Bt CONNECTOR] 2 rom constant under no load.
o = 1= \ )}5 ¢ Malfunction indicator lamp goes on more than 5
o* s times within 10 seconds in Diagnostic Test Mode |l

SEFO85P

(FRONT HEATED OXYGEN SENSOR MONITOR).
e The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.35V at least one

time.
e The voltage never exceeds 1.0V.

EC-185
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine spead

Front
| heated oxy-

ECM

Y

The ECM performs ON/OFF control of the front

heated oxygen

gen sensor
heater

sensor heater corresponding to

the engine speed.

OPERATION
Engine speed rpm Front heatehde::;gen sensor
Above 3,200 OFF
Below 3,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

® Engine speed: Idle

ON

FR O2 HEATER

® Engine speed: Above 3,200 rpm

OFF

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC voltage)

NO.

|Engine is running.'
] Approximately 0V
s OR Front heated oxygen sen- Engine speed is below 3,200 rpm.
sor heater |Engine is rurning.| BATTERY VOLTAGE
Engine speed is above 3,200 rpm. (11 -14v)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble

Malfunction is detected when ...

Code No. {Possible Cause)
P0135 ® The current amperage in the front heated oxygen ® Harness or connectors
0901 sensor heater circuit is out of the normal range. {The front heated oxygen sensor healer circuit is

(An improper voltage drop signal is seni to ECM
through the front heated oxygen sensor heater.)

open or shorted.)
® Front healed oxygen sensor heater

348
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TROUBLE DIAGNOSIS FOR DTC P0135

CMPSRPM{REF) 700rpm

W MONITOR ¥ NO FAIL D

| RECORD

|

SEF190P

Front Heated Oxygen Sensor Heater (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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

TESTING CONDITION:

Before performing the following procedure, confirm that
battery voitage is in between 10.5V and 16V at idle.

® 7

2)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
Start engine and run it for at least 5 seconds at idle

speed.
OR

@ "

2)
3)
4)

Start engine and run it for at least 5 seconds at idie
speed.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
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 Il (Self-diagnostic
results)” with ECM.

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice
as much as when using CONSULT or ECM (Diagnostic
Test Mode Il) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using
CONSULT or ECM (Diagnostic Test Mode I} is recom-
mended.

EC-187
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TROUBLE DIAGNOSIS FOR DTC P0135

'Front Heated Oxygen Sensor Heater (Cont’d)
EC-FRO2/H-01

IGNITION SWITCH
ON or START
|
] FUSE
10A |BLOCK |Referin “EL-POWER".
(J/B) W  Detectable line for DTC
$ - Non-detectable line for DTC
IEN]]
BR/Y
=
BR/Y
=
FRONT
HEATED
OXYGEN
SENSOR
o
OR w
SNl
1 1
) I
| |
| |
| |
| |
1 1
t |
| I
| !
| |
| |
| |
1 1
| |
1 1
! ! JOINT
i | CONNECTOR-1
: L ! = (F28)
< |-e -L—=1e

ECM
{(ECCS
CONTROL
MODULE]

B
=4
Fo4 =
Fiz

Q
S
L
Rl
o
N
[4/]
m
o
=
o
O

E:}-CU—
o
e o0 meeeeed

Refer to last page {Foldout page).
F28

2314 O [5]e[7[8](maa NN [an]aNen]7n] (M7 D)
Gy GY

tifzfafidts]e7he]19]20] ~w BN sonfrononfran [ranfrsn e

w
py
(]
N

101102103 |104(105(106
7108|108 [110[111]112
113114115 |#16{117[118

AEC408A
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TROUBLE DIAGNOSIS FOR DTC P0135

@/4

(
A
N\
Front heated oxygen
S i
N RN

sensor harnes

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

EC-189

L 4
2| | CHECK POWER SUPPLY. NG| Check the following.
1. Turn ignition switch “OFF”. ® Harness connector
2. Disconnect front heated oxygen sensar €20, @3d
harness connector. ® 10A fuse
3. Turn ignition switch “ON”. ® Harness for open or
4. Check voltage between terminal @ short between front
and ground with CONSULT or tester. heated oxygen sensor
O Voltage: Battery voltage and fuse
i Eéj] If NG, repair harness or
TS. OK connectors.
3
E h 4
CHECK GROUND CIRCUIT, NG | Repair harness or connec-
1. Tum ignition switch “OFF”. 7T tors.
(C@ 2. Disconnect ECM harness connector.
3. Check harness continuity between ter-
) @ & minal (1) and ECM terminal (115).
;’@ = Continuity should exist.
SEF846P If OK, check harness for short to
ground and short to power.
= OK
TESCONNEGT
a E DISCONNECT A 4
u.s. Eé} @@‘ N CHECK COMPONENT NG | Replace front heated oxy-
re= — (Front heated oxygen sensor heater). gen Sensor.
i Ecm o CDNNECTOR” 1 Refer to “COMPONENT INSPECTION”
115 below.
CK
h 4
@ Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.
SEF0378
v
INSPECTICN END
COMPONENT INSPECTION
_ Front heated oxygen sensor heater
& . .
s, 3l2]1 Check resistance between terminals (3) and (1).
Resistance: 2.3 - 4.3(} at 25°C (77°F)
BISCONNET Check continuity between terminals @) and (13, ® and @.
E@ Continuity shouid not exist.
if NG, replace the front heated oxygen sensor.
(9 CAUTION:
‘.Eﬂ Discard any heated oxygen sensor which has been
AEC158A 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.

)

A

EM

MY

AT

G

T

P14

EL

351



352

TROUBLE DIAGNOSIS FOR DTC P0137

Heater pad

/Holder

“1 = T"_' ‘_‘ LR S

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Min. Voitage
Monitoring) (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three-way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

CONDITION SPECIFICATION

RR O2 SENSOR
® Engine: After warming up

RR 02 MNTR

Revving engine from idle to 3,000 0 - 0.3V «» Approx. 0.6 - 1.0V

rpm

LEAN «» RICH

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

TER-
WIRE DATA
MINAL | .0 oo ITEM CONDITION (DC voltage)
NO.
|Engine is running.
Rear heated oxygen sen- .
52 b sor L After warming up to normal operaling tempera- | © - APproximately 1.0V
ture and revving engine from idle to 3,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen-
W sor. The oxygen storage capacity before the three-way catalyst
M causes the longer switching time. To judge the malfunctions of
oasv i NN N N rear heated oxygen sensor, ECM monitors whether the mini-
mum voltage of the sensor is sufficiently low during various
driving conditions such as fuel-cut.
ov
SEF258V

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check Items
(Possible Cause)

P0O137

0511 specified voltage.

® The minimum voltage from the sensor is not reached to the

® Harness or connectors
(The sensor circuit is open or shorted.)
® Rear heated oxygen sensor
® Fuel pressure
® |njectors

EC-190



TROUBLE DIAGNOSIS FOR DTC P0137

M RRO2SENPO137 B []
COND1: QUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

z==zz====z MONITOR z==zzz=z2z
CMPS-RPM(REF) H12rpm
THRTI. POS SEN 051V
B/FUEL SCHDL 1.0ms

SEF276U

B RRO2SENPOI37 B []
ool TESTING
COND2: INCOMPLETE
COND3: INCOMPLETE

m==m====== MONITOR ====5===xz-
CMPS.-RPM(REF} 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDOL 3.6ms

SEF277U

B RRO2SENP0137 B[]

COND1: COMPLETED

COND2: INCOMPLETE

COND3: INCOMFLETE
====zzz=zz MONITOR ==zz======

CMPS-RPM{REF) 1687rpm

THRTL POS SEN 0.94v

B/FUEL SCHDL 3.6ms

SEF278U

B RRO2SENFPO137 B [
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

========== MONITOR z===zz===:
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF279U

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e “COMPLETED” will appear on CONSULT screen when
all tests “COND1”, “COND2” and “COND3” are com-
pleted.

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

TESTING CONDITION:

o Never stop engine during this {est. If the engine is
stopped, reperform this test from step 2).

o Always perform at a temperature above ~10°C {(14°F).

Procedure for COND1

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

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” and select “RR 02 SEN-
SOR P0137" of “REAR ©O2 SENSOR” in “DTC
WORK SUPPORT” mode with CONSULT.

4) Touch "START”.

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.

If “COMPLETED” appears on CONSULT screen, go
to step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) When the following conditions are met, “TESTING”
will be displayed at “COND1” on the CONSULT
screen. Maintain the conditions continucusly until
“TESTING” changes to “COMPLETED”. (It will take
approximately 60 seconds.)

CMPS-RPM (REF): 2,000 - 2,750 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.75 -4 ms

Selector lever: Suitable position

o If “TESTING” is not displayed after 5 minutes,
retry from step 2).

s |f “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 8).

Procedure for COND2

8) While driving, release accelerator pedal completely
with “OD” OFF (A/T models only) from the above
condition [step 7] until “INCOMPLETE” at “COND2”
on CONSULT screen has turned to “COMPLETED”.
(it will take approximately 4 seconds.)

=t

EC-191
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TROUBLE DIAGNOSIS FOR DTC P0137

B RR 02 SENSOR Po1378 [ ]

COMPLETED

SELF-DIAG RESULTS

SEF214V

HE D

L

EcM  |o[connecToR]| o f&\_H

52 43

P S

SEF888R

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

If “TESTING” is not displayed after 5 minutes,
retry from step 2).

If “COMPLETED” already appears at “COND3”
on CONSULT screen before “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND3

9)

Stop vehicle and let it idle until “INCOMPLETE” of
“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately
6 minutes.) '

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

from step 2).
10} Make sure that "OK” is displayed after touching

“SELF-DIAG RESULTS”. If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-194.

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.

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

2) Set voltmeter probes between ECM terminals
62(sensor signal) and @(engine ground).

3) Check the voltage when revving engine up to 4,000
rpm under no load at least 10 times.

{Depress and release accelerator pedal as soon as
possible.)

The voltage should be below 0.43V at least once
during this procedure.

If the voltage can be confirmed in step 3, step 4
is not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH} in 3rd gear position (M/T), D position
(A/T).

The voltage should be below 0.43V at least once
during this procedure.

EC-192



TROUBLE DIAGNOSIS FOR DTC P0137

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

EC-RR0O2-01 @l

IGNITION SWITCH
ON or START
[ ] .
FUSE  |Refer to “EL-POWER". o
104 |BLOCK
(/B) '
s : Detectable line for DTC
—  Non-detectable line for DTC
[ B
BR/Y
f—l_l
5 1 g
L
BR/Y
4 Il
REAR HEATED
OXYGEN SENSOR
F25
O & ]
RAW w B EE
=
1 1
1 1 -
I I Gl
i 1
t 1
I 1
i| : MT
i 1 J".."I.
1 ;
1 I
] |
| | 2T
| i u—uJ
I 1
| !
I I
1 i JOINT ,
| i CONNECTOR-1 [F&,
N B
-t-eo— B 5
- L ]
Ri
Bl

T

02HR  025A GND-E [ECM
(ECCS *o—©O
CONTROL ' ! 6
MODULE) s
1L &
Fi2
BT
Refer to last page (Foldout page).
AT iz
23] < [5]e]7]8](Ma3 IN[eN]N[ ] NN (M7 2) F25 duid
53 0 2 R S K KD S T ) O D 3[4/ Gy
L
101}102}103] [104f 105 FI B EREE] I
pafeszel27[z8 2
107]108[108] [110]111
11a[s1a]115] [reafri7 3435637

AECA409A
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TROUBLE DIAGNOSIS FOR DTC P0137

Rear heated

k OXygen sensor
7

Front drive shaft
{Right side)

SEF461T

B

AECS16
WACTVETESTE [
SELF-LEARN 100%
CONTROL
=== MONITOR===
CMPS-RPM (REF)  812rpm
COOLAN TEMP/S 93°C
FR 02 SENSOR 0.91V
A/F ALPHA 102%
Ll —
| CLEAR |
AECS547

Mass air flow sensor

Air cleaner
AECSB23

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

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

'

CLEAR THE SELF-LEARNING DATA

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

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR”".

4. Run engine for at least 10 min-
utes at idle speed.

Is the 1st trip DTC PO172
detected? Is it difficult to start
enginea?

OR

Yes

. Turn ignition switch “OFF".

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnaostic Test Mode 11

6. Erase the diagnostic test mode
{I {Seli-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
.

7. Run engine for at least 10 min-

utes at idle speed.

is the 1st trip DTC 114

detected? Is it difficult to start

engine?

lNo
®

(Go to next page.)

EC-194

| Go to “TROUBLE DIAG-
"| NOSIS FOR BTC P01727,

EC-225.




TROUBLE DIAGNOSIS FOR DTC P0137

. DISCOMNEST E . DISCONHECT

ECM [O[CONNECTOR"

&2

,.,

“ SEF1145
. DISCONNECT “
63 4)
B SEF1155

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

®

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect rear heated oxygen sensor
harness connector and ECM harness
connector.

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

3. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short to
ground and short to power.

NG

h 4

OK

Repair harness or connec-

»
tors.

CHECK GROUND CIRCUIT.

Check harness continuity between termi-
nal and engine ground.

Continuity should exist.

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

NG

OK

¥

Check the foliowing.

® Harness for open or
short between rear
heated oxygen sensor
and engine ground

if NG, repair harmess or

connectors.

CHECK COMPONENT

(Rear heated oxygen sensor).

Refer to “COMPONENT INSPECTION”
on next page.

NG

CK

L 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

A

INSPECTION END

EC-195

Replace rear heated oxy-
gen Sensor.

A

FE

GL

I

i
U
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TROUBLE DIAGNOSIS FOR DTC P0137

B scTvetest B L
FUEL INJECTION

======zz= MONITOR ===
CMPS+-RPM(REF)
FR Q2 SENSOR
RR 02 SENSOR
FR O2 MNTR

RR 02 MNTR

25%

725rpm
0.94V
1.80V
RICH
RICH

[Qu] I DWN ][Qd]

SEF102P

)

[ _Ecm_[olconnEcTor]

52

® O

43
1
a

4

N z
:/Xzs
[}

3

200y
A iy

/8N

SEF103P

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

1)
2)

3)

Start engine and warm it up to normal operating tem-
perature.
Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT.
Check “RR 02 SENSOR” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is =25%.

OR

2)

3)

4)

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

Set voltmeter probes between ECM terminals &3
(sensor signal) and @ (engine ground).

Check the voltage when racing up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is
not necessary.

Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.

The voltage should be below 0.43V at least once.

SYST: ENGINE

DATE:
P/#

04,18 1995
1 23710-5E510

+00"66
x0.01V  +04"20
1

192 256

128
1

64

RR 02 SENSOR

10:00

-
-

}

,.

The voltage should be above
.48V at least one time.

The voltage should be below
0.43V at least one time,

SEF431RA

EC-196



TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S)

Heat d Holder &
e e / COMPONENT DESCRIPTION el
7/)})}}’2////\ The rear heated oxygen sensor (Rear HO2S), after three-way
TR catalyst, monitors the oxygen level in the exhaust gas. A

P

T ———— et 7
N R

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
SEFs27R|  voltage from approximately 1V in richer conditions to 0V in
leaner conditions. LG
Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

N,

i

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values FE
MONITOR ITEM CONDITION SPECIFIGATION
RR 02 SENSOR Rewvving engine from idle to 3,000 0- 0.3V > Approx. 0.6 - 1.0V GL

.............................. & Engine: After warming up

RR 02 MNTR pm LEAN <> RICH
BT
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).
TER- A
WIRE DATA
MINAL | - 'OR ITEM CONDITION (OC voltage)
NO. B
[Engine is running.|
Rear heated oxygen sen- ,
52 (W sor After warming up to normal aperating tempera- | O - APRroximately 1.0V BiA
ture and rewving engine from idle to 3,000 rpm

ON BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching
time between rich and lean than the front heated oxygen sen- &T
sor. The oxygen storage capacity before the three-way catalyst
causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the maxi- FS
mum voltage of the sensor is sufficiently high during various
driving conditions such as fuel-cut.

ET
SEF259V
[l
Diagnostic Trouble Check ltems
Malfunction i
Code No. alfunction is detected when (Possible Cause) a
P0i38 ® The maximum voltage from the sensor is not reached to the | ® Harness or connectors =
0510 specified voltage. (The sensor circuit is open or shorted.)
® Rear heated oxygen sensor 4
® Fuel pressure
® injectors
® Intake air leaks

EC-197 359
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TROUBLE DIAGNOSIS FOR DTC P0138

B RR 02 SENSOR P0138H D
CONDA: QUT OF COND
COND2: INCOMPLETE
COND3: INCOMPLETE

z==zznz== MONITOR =======z=2-=
CMPS-RPM{REF) 912rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF282U

M RR 02 SENSOR Po13sll [}
COND1: [IESI0E
COND2: INCOMPLETE
COND3: INCOMPLETE

zzz======= MONITOR ====z======
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94v
B/FUEL SCHDL 3.6ms

SEF283U

W RR 02 SENSOR Po138 Ml [
CONDA: COMPLETED
COND2: INCOMPLETE
COND3: INCOMPLETE

========z; MONITOR =z========:
CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDOL 3.6ms

SEF284U

W RR 02 SENSOR Po133ll []
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

zzzzzzzzes MONITOR zz=z======
CMPS.RPM{REF) 1050rpm
THRTL POS SEN 051V
B/FUEL SCHDL 1.0ms

SEF285U

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
e “COMPLETED” will appear on CONSULT screen when

all tests “COND1”, “COND2” and “COND3” are com-
pleted.

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

TESTING CONDITION:
o 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 sec-
onds.

3) Turn ignition switch “ON" and select “RR 02 SEN-
SOR P0138” of “REAR 02 SENSOR” in "DTC
WORK SUPPORT” mode with CONSULT.

4) Touch "START”.

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.

If “COMPLETED” appears on CONSULT screen, go
to step 10).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

7) When the following conditions are met, “TESTING"
will be displayed at “COND1” on the CONSULT
screen. Maintain the conditions continuously unfil
“TESTING” changes to “COMPLETED”. (It will take
approximately 60 seconds.)

CMPS-RPM (REF): 2,000 - 2,750 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.75 - 4 ms

Selector lever: Suitable position

NOTE:

e If “TESTING” is not displayed after 5 minuies,
retry from step 2).

e If “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 8).

Procedure for COND2

8) While driving, release accelerator pedal completely
with “OD” OFF (A/T models only) from the above
condition [step 7] until “INCOMPLETE” at “COND2”
on CONSULT screen is turned to “COMPLETED”. {It
will take approximately 4 seconds.)

EC-198



TROUBLE DIAGNOSIS FOR DTC P0138

M RR 0z SENSOR PC13sHl I:'

COMPLETED

SELF-DIAG RESULTS

SEF215V|

A€

52 43

ECM O] CONNECTOR]| R _fcg\ y
3

—d &

SEF983R

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

NOTE:

If “TESTING” is not displayed after 5 minutes,
retry from step 2).

If “COMPLETED” already appears at “COND3”
on CONSULT screen before “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND3

9)

Stop vehicle and iet it idie until “INCOMPLETE” of
“COND3" on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately
6 minutes.)

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

from step 2).
10) Make sure that "OK” is displayed after touching

“SELF-DIAG RESULTS".
If “NG” is displayed, refer to “DIAGNQSTIC

PROCEDURE”, EC-201.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear
heated oxygen sensor circuit. Buring this check, a 1st trip DTC
might not be confirmed.

B

2}
3)

4)

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

Set voltmeter probes between ECM terminais 62
(sensor signal} and (engine ground).

Check the voltage when revving engine up to 4,000
rem under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0.48V at least once
during this procedure.

if the voltage can be confirmed in step 3, step 4
is not necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position (M/T), D position
(A/T).

The voltage should be above 0.48V at least once
during this procedure.

EC-199
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TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

EC-RRO2-01

IGNITICN SWITCH
ON or START

1
FUSE  |Relfer to “EL-POWER".
104 |BLOCK

JB
N Cetectable line for DTC
= = Non-detectable tine for DTG
BR/Y
l‘*‘lm

BR/Y

el

AEAR HEATED
OXYGEN SENSQOR

[N

R/W

2

T

W =

1!

F-g -
I
1
1
1
1
)
I
1
1
1
1
1
1
f
|
|
[}
| JOINT
1 CONNECTOR-1
I @

O2HR  025A GND-E |ECM :
(ECCS *o—o
CONTROL ! '
MODULE)
Foa +~ <L
(GD)
Refer to last page (Foldout page).
(Fz8)
-
Tel31] <& Isl6]7]8)(waa NN [N (72) (1 NGzD)
] DB B R S B B 2 o[ shnafe] Gy \3l4/ oy

@V H.s.

101

102

103

104

109

107

108

109

10

11

113

14

15

118

17

[40[41] [53]54]55]
4e[asjaelsr[eelsale0] (51
[47]48]62[63[B4]85]_ [70)]

sefe7]cs]es]

AEC409A
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TROUBLE DIAGNOSIS FOR DTC P0138
Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE &
bz
INSPECTION START
v A
1. Tum ignition switch “OFF".
2. Loosen and refighten engine ground
screws. ER
AEG816
L LG
W ACTIVETESTE [ CLEAR THE SELF-LEARNING DATA eS| Go to “TROUBLE DIAG-
SELF-LEARN 100% 1. Start engine and warm it up to normal NOSIS FOR DTC PO1717,
CONTROL aperating temperature. EC-219.
— — e — 2. Select "SELF-LEARNING
;M:S;’Pﬁ?sgsﬁ _81; - CONT” in “ACTIVE TEST*
: rpm :
COOLAN TEMP/S  93°C 3 glc’de t";'th CI?INSU!‘T' ol FE
FR 02 SENSOR 0,91V - Clear the self-learning contro
A/F ALPHA 1099, coefficient by touching
iy “CLEAR". N
| CLEAR 4. Run engine for at least 10 min- &L
utes at idie speed.
AECS547 Is the 1st trip DTC PO171
i detected? Is It difficult to start T
hMass air flow setnsor engine?
arness connec
n or OR
. Turn ignition switch “OFF", AT

)

. Disconnact mass air flow sensor
harness connector, and restart
and run engine for at least 3 .
seconds at idle speed, (]

4. Stop engine and reconnect

mass air flow sensor hamess

connector. Rl
] 5. Make sure diagnostic trouble
Alrcleaner o oos code No. 0102 is displayed in
Diagnostic Test Mode |II. ER

. Erase the diagnostic test mode
Il {Self-diagnostic results)

>

memory. Make sure diagnostic an

trouble code No. 0505 is dis- ST

played in Diagnostic Test Mode

.

7. Run engine for at least 10 min- RS

utes at idle speed.

Is the tst trip DTC 0115

detected? ls it difficult to start B

engine? -

¥ No
(Go 1o next page.)

EL
o

EC-201 363
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TROUBLE DIAGNOSIS FOR DTC P0138

I_E‘ . DISCONNECT E . DESCONMECT
ECM  |O|cONNEGTOR %9
L 'si =) 5

[Q]

a ]

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (Cont’d)

SEF1145

. DISCONNEST @
A2
ala7

=A)

SEF1155)

&

CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
1. Disconnect rear heated oxygen sensor "] tors.

harness connector and ECM harness

connector.
2. Check harness continuity between ECM

terminal @ and terminal @

Continuity should exist.
3. Check harness continuity between ECM

terminal @ {or terminal @) and

ground.

Continuity should not exist.

If OK, check harness for short to

ground and short to power.

OK
:
CHECK GROUND CIRCUIT. NG .| Check the following.
Check harness continuity between termi- "] ® Harness for open or
nal @ and engine ground. short between rear
Continuity should exist. heated oxygen sensor
If OK, check hamess for short to ground and engine ground
and short to power. i NG, repair harmess or
connectors.
OK
¥
NG

CHECK COMPONENT

(Rear heated oxygen sensor).

Refer to “COMPONENT INSPECTION"
on next page.

OK

A 4

Perform “TRCUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-104.

A4

INSPECTION END

EC-202

Replace rear heated oxy-
gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0138

Rear Heated Oxygen Sensor (Max. Voltage

Monitoring) (Rear HO2S) (Cont’d)

W scmverest @ L] COMPONENT INSPECTION
FUEL INJECTION 25% &l
Rear heated oxygen sensor
—======= MONITOR ======== - H H 7 -
Eg’"g%‘gg,ﬁ," %%F) géﬁﬁi’m 1) r?:z?;tt li,'rr;}gme: and warm it up to normal operating tem "
E;l gg nSnEnN'gOR ;ng 2) Select “FUEL INJECTION” in “ACTIVE TEST”
RR O2 MNTR RICH mode, and select "RR 02 SENSOR” as the monitor
item with CONSULT. El
B OWN 3) Check “RR 02 SENSOR” at idle speed when adjust-
SEF102P ing “FUEL INJECTION” to +25%.
“AR 02 SENSOR” should be above 0.48V at least [C
COMECT o, once when the “FUEL INJECTION” is +25%.
W “RR 02 SENSOR” should be below 0.43V at least
__ once when the “FUEL INJECTION” is —25%.
[__Ecm Jo[connEcToR] OR
52 43 2\\\\?.,,,4 @ 1) Start engine and warm it up to normal operating tem-
S S perature. FE
= ls 2) Set voltmeter probes between ECM terminals &2
7 ® {sensor signal) and @3 (engine ground}.
f 2 & o @—H 3) Check the voltage when racing up to 4,000 rpm GL
14 under no load at least 10 times.
SEF03P (Depress and release accelerator pedal as soon as
possible.) W)

The voltage shouid be above 0.48V at least once.

If the voltage is above 0.48V at step 3, step 4 is AT

hot necessary. o
4) Check the voltage when racing up to 6,000 rpm

under no load. Or keep vehicle at idling for 10 B,

minutes, then check the voltage. Or check the voit-

age when coasting from 80 km/h (50 MPH) in 3rd

gear position. BA

The voltage should be below 0.43V at least once.

o©o O [Co R
[
33 o
&
< = .
— [}
LE8 _s & 28
2w -
% we 3 The voltage should be above
Foh 2 - H ' 0.48V at least cne time.
w L o]

o ol @ ' L BT
R 8 N ' The voltage should be below 2
> T FE b= S I ! et e e | 0,43V at least one time.

O o 0T & o
oC - ry SEF431RA
HA
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DIAGNOSIS FOR DTC P0139

Heater pad

/Holder
o ‘L.

L\\\\\

"——éW)//a//ar/
s==—— ’I/’J"I’I’llll]{lll

T R e e = P11

, - M———— L\‘}\\\\\ i

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 sen-
sor are shifted, the air fuel ratio is controlled to stoichiometric,
by the signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in
leaner conditions.

Under normal conditions the rear heated oxygen sensor is not
used for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSOR

RR O2 MNTR

® Engine: After warming up

Revving engine from idle to 3,000 0 - 0.3V & Approx. 0.6 - 1.0V

rpm

LEAN « RICH

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

TER-
WIRE DATA
Mlijl\éAL COLOR ITEM CONDITION (OC voltage)
|Engine is running.|
Rear heated oxygen sen- .
52 W sor After warming up to normal operating tempera- | O - APproximately 1.0V
ture and revving engine from idle to 3,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen-
v sor. The oxygen storage capacity before the three-way catalyst
causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether the switch-
ing response of the sensor's voltage is faster than specified
during various driving conditions such as fuel-cut.
ov
SEF302U

Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0139 ® |t takes more time for the sensor to respend between rich and | ® Harness or connectors
0707 lean than the specified tima. (The sensor circuit is open or shorted.)

® Rear heated oxygen sensor
® Fuel pressure

® [njectors

® |ntake air leaks

EC-204



TROUBLE DIAGNOSIS FOR DTC P0139

B RR 02 SENSOR Po139M [
COND1: OUT OF COND
COND?2: INCOMPLETE
COND3: INCOMPLETE

—zzz2zz=zz= MONITOR =========:
CMPS-RPM(REF) 912rpm
THRTL POS SEN 0.51v
B/FUEL SCHDL 1.0ms

SEF288L)

B RR 02 SENSOR Po139l [
COND1: [IESINE
COND2: INCOMPLETE
COND3: INCOMPLETE

MONITOR

CMPS-RPM(RER) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDI. 3.6ms

SEFZ2891)

H RR 02 SENSOR Po139lR [}
COND1: COMPLETED
COND2: INGOMPLETE
GOND3: INCOMPLETE
MONITOR

CMPS-RPM(REF) 1687rpm
THRTL POS SEN 0.94V
B/FUEL SCHDL 3.6ms

SEF280U

B RR 02 SENSOR Po139l [ ]
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

z========= MONITOR =zzz======-
CMPS-RPM(REF) 1050rpm
THRTL POS SEN 0.51V
B/FUEL SCHDL 1.0ms

SEF281U

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’'d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

o “COMPLETED” will appear on CONSULT screen when
all tests “COND1”, “COND2” and “COND3” are com-
pleted.

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always
turn ignition switch “OFF”’ and wait at least 5 seconds
before conducting the next test.

TESTING CONDITION:

e Never stop engine during this test. If the engine is
stopped, reperform this test from step 2).

e Always perform at a temperature above -10°C (14°F).

= 1)

Procedure for COND1

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

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” and select “RR 02 SEN-
SOR P0139” of “REAR 02 SENSOR” in "DTC
WORK SUPPORT” mode with CONSULT.

4) Touch "START".

5) Start engine and let it idle for at least 30 seconds.

6) Rev engine up to 2,000 rpm 2 or 3 times quickly
under no load.

If “COMPLETED” appears on CONSULT screen, go
to step 10).

If “"COMPLETED” does not appear on CONSULT
screen, go to the foliowing step.

7} When the following conditions are met, “TESTING”
will be displayed at “COND1” on the CONSULT
screen. Maintain the conditions continuously until
“TESTING” changes to “COMPLETED?”. (it will take
approximately 60 seconds.)

CMPS-RPM (REF): 2,000 - 2,750 rpm
Vehicle speed: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.75 - 4 ms
Selector lever: Suitable position
NOTE:
e If “TESTING” is not displayed after 5 minutes,

retry from step 2).

If “COMPLETED” already appears at “COND2”
on CONSULT screen before “Procedure for
COND2” is conducted, it is unnecessary to con-
duct step 8).

Procedure for COND2
8) While driving, release accelerator pedal completely

with “OD” OFF {A/T models only} from the above
condition [step 7] until “INCOMPLETE” at "COND2”
on CONSULT screen has turned to “COMPLETED”.
(It will take approximately 4 seconds.)

EC-205
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TROUBLE DIAGNOSIS FOR DTC P0139

Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HO2S) (Cont’d)

If “TESTING” is not displayed after 5 minutes,
retry from step 2).

If “COMPLETED” already appears at “COND3”
on CONSULT screen before “Procedure for
COND3” is conducted, it is unnecessary to con-
duct step 9).

Procedure for COND3

H RR 02 SENSOR P0139ll
L NOTE:
L
COMPLETED
L J
SELF-DIAG RESULTS 9)
SEF216Y

Stop vehicle and let it idle until “INCOMPLETE” of
“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately
6 minutes.)

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

from step 2).
10) Make sure that “OK” is displayed after touching

“SELF-DIAG RESULTS".
If “NG” is displayed, refer to “DIAGNOSTIC

PROCEDURE”, EC-208.

OR

4 & . OVERALL FUNCTION CHECK
_E} Use this procedure to check the overall function of the rear

ECM__[o] connecTor]] c f&\H heated oxygen sensor circuit. During this check, a 1st trip DTC

52 43

urbos 1
- Tis @' )
Ok

0 ~(5 2)

P S 3)
SEF988R

might not be confirmed.

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

Set voltmeter probes between ECM terminals
&2(sensor signal) and @3(engine ground).

Check the voitage when racing up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possibie.)

The voltage should change at more than 0.06V for
1 second during this procedure.

If the voltage can be confirmed in step 3, step 4
is not necessary.

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
(A/T).

The volitage shouid change at more than 0.06V for
1 second during this procedure.

EC-206
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Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

EC-RRO2-01 @

IGNITION SWITCH
ONor START

I
FUSE [Refer to “EL-POWER”. Iy
104 |BLOCK| WA

(J/B) ]
Wl : Detectable line for DTC
—  Non-tetectable line for DTC

|_|§'_N|_| =M

BR/Y

He LG
BRY

el

REAR HEATED
OXYGEN SENSOR
D)
I a3
AW W B [FE
28
1 ]
1 1
1 1 GL
! !
| I
| |
i i s
I a
! ! M
1 1
1 1
) )
' ! &7
1 1
1 1
: f JOINT
I i CONNECTOR-1 FA&
I
, ! -
-pe- TN o 1o
BA
o
BRE
AW w B
gl 20 [fos ST

02HR 02SR GND-E |ECM
{ECCS *—0
CONTROL Il3 é as
MODULE}
. - L
= =
D)
BT
Refer to last page (Foldout page).
1J2]3]4 > s[6]7]8 NJan]an] [ 4] smlenl o A
[ 1) K61 S 2 ) 2 S0 S K 3 K L arafanon o fangi ] sen
EL
101 [102{103 [102]105]106 )
1o7{108|t09 f11of11]112
113(114(115 [116[i17]118

AECA409A
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TROUBLE DIAGNOSIS FOR DTC P0139
' Rear Heated Oxygen Sensor (Response

Rear heated

oXygen sensor

Front drive shaft
(Right side)

SEF461T,

AFC818

€0 de

A
[ Ecm

|

o] CON’W

(2]

Monitoring) (Rear HO2S) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h J

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

l

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect rear heated oxygen sensor
RH harness connector and ECM har-
ness connectar.

2. Check harness conlinuity between EGM
terminal and terminal @
Continuity should exist.

3. Check harness continuity between ECM
terminal {or terminal @) and
ground.

Continuity shouid not exist.
If OK, check harness for short to
ground and short to power.

OK

E ,

NG

Hepair harness or connec-
fors.

CHECK GROUND CIRCUIT.

Check hamness continuity between termi-
nal and engine ground.

Continuity should exist.

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

NG

| Check the following.

® Harness for open or
short between rear
heated oxygen sensor
and engine ground

If NG, repair harness or

cennectors.

370

EC-208

*1
= oK
SEF114§ J,
E CHECK COMPONENT NG,} Replace rear heated oxy-
(Rear heated oxygen senscr). gen sensofr.
ouay C‘ﬁ@ Refer to “COMPONENT INSPECTION"
T.S. Gﬁ} on next page.
1
.
314/ h 4
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.
=g i
T seFriss INSPECTION END




TROUBLE DIAGNOSIS FOR DTC P0139

FUEL INJECTION

CMPS-RPM(REF)
FR 02 SENSOR
RR 02 SENSOR
FR 02 MNTR

RR O2 MNTR

B actvetesT B OJ

=—======= MONITOR sz xx=x

25%

725rpm
0.94Vv
1.89V
RICH
RICH

[Qu] VI DWN |[Qd]

SEF102P

(e [clcomeaTon |
52

3

Rz
‘a‘:,

43 2.ibig, 4

’
™ (o

~ .
1-_:' ’:5
o= /)5

SEF133P

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

1)
2)

3)

Start engine and warm it up to normal operating tem-
perature.
Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT.
Check “RR 02 SENSOR” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is —25%.

OR

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

Set voltmeter probes between ECM terminals &2
{(sensor signal) and @ (engine ground).

Check the voltage when racing up to 4,000 rpm
under no load at least 10 times.

(Depress and release accelerator pedal as soon as
possible.)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is
not necessary.

Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idiing for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.

The voltage should be below 0.43V at least once.

+00"86
182 256
1 !

x0.01V  +04"20

128

1 23710-5E510

SYST: ENGINE
DATE: 04,18 1995
RR ©2 SENSOR
3]

P/#
10:00

1

-
-

|

The woltage should be above
0.48V at least one time.

The wvoltage should be beiow
0.43V at least one time.

SEF431RA
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DIAGNOSIS FOR DTC P0140

WT"—.—'_“;—_ B TR
WP e I

e N

Zirconia tube

SEF327R

372

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three-way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sen-
sor are shifted, the air fuel ratio is 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 contro! operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM

GONDITION SPECIFICATION

RR 02 SENSOR
® Engine: After warming up

RR 02 MNTR

Rewving engine from idie to 3,000 |0 - 0-3V > Approx. 0.6 - 1.0V

rpm

LEAN « RICH

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

TER-
WIRE DATA
MINAL | oo ITEM CONDITION (DC voltage)
NO.
: |Engine is running.
Rear heated oxygen sen- .
52 W sor After warming up to normal operating tempera- | @ - Approximately 1.0V
ture and revving engine from idle to 3,000 rpm
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching
oK NG time between rich and lean than the front heated oxygen sen-
o —_—— sor. The oxygen storage capacity before the three-way catalyst
""""""""""""" causes the longer switching time. To judge the malfunctions of
rear heated oxygen sensor, ECM monitors whether or not the
v voltage is too high during various driving conditions such as
f\/\/ fuel-cut.
ov
SEF305U

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause}

P0140
0512

® An excessively high voltage from the sensor is sent to ECM.

® Harness or connectors
(The sensor circuit is open or shorted.}
® Rear healed oxygen sensor

EC-210



TROUBLE DIAGNOSIS FOR DTC P0140

¥r MONITOR

VHGL SPEED SE
B/FUEL SCHDL

v NoEAIL []

CMPS=RPM(REF}
COOLAN TEMP/S

2040rpm
g§2°C
78km/h
2.bms

l RECORD

SEF346U

52

[V]

—E &

43

HE @

[ =om _Jo]conneeron]

SEF988R

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2} Meet the following conditions once.
CMPS-RPM (REF): 2,000 - 2,750 rpm
VHCL SPEED SE: 64 - 120 km/h (40 - 75 MPH)
B/FUEL SCHDL: 0.75 - 4 ms
COOLAN TEMP/S: 70 - 100°C (158 - 212°F)
Selector lever: Suitable position
3) Stop vehicle with engine running.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear
heated oxygen sensor circuit. During this check, a 1st trip DTC
might not be confirmed.
! 1) Start engine and warm it up to normal operating tem-
S perature.
2} Set voltmeter probes between ECM terminals
62(sensor signal) and @3(engine ground).
3) Check the voltage after racing up to 4,000 rpm under
no load at least 10 times.
(Depress and reiease accelerafor pedal as soon as
possible.)
The voltage sheuld be below 2V during this pro-
cedure.

EC-211
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TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)

IGNITION SWITCH
ON or START
|

FUSE |Refer to “EL-POWER".

10A E‘;&;CK

 : Deleciabie line for DTC
.M74 :
- e © NoN-detectable line for DTC

[eN]
I;R',\',‘

BR/Y

i

REAR HEATED
OXYGEN SENSOR

1 T M [ R
RAW W B
F-g =1
3 ]
| )
I |
1 1
1 1
1 1
I I
1 1
I I
] I
I |
] i
I I
1 1
1 1
1 1
I I
1 1 JOINT
| I CONNECTOR-1
1 1
i i
-t 0= |—pr—
RAW w B
110]) |Is_2|| [Fiod]
O2HR Q2SR GND-E |ECM
(ECCS o— 0
CONTROL ! é
MODULE
) L L
E2
Refer to last page (Foldout page).
[ __]
1[2]3]4] & TsTel7]8](@e3 N[N [N 5N ] (7 2) NG
olrol11]32)13[14[5[18]17[ie[18[20] wy e fron| e[l Gy \3l4/ Gy
F24 L
iV H.S.
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42
49

101]102]103] |104{105{106
107]108]108] |110f{111]112
113|114)115] |116{117]118

AEC408A

374 EC-212



TROUBLE DIAGNOSIS FOR DTC P0140

Rear Heated Oxygen Sensor (High Voltage)

Rear hgated
oxygen sensor

Front drive shaft

(Rear HO2S) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

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

-@-ﬂ

and check for water.

Water should not exist.

If OK, go to step 3.
3. Check rear heated cxygen sensor.
Refer to “COMPONENT INSPECTION” on

next page.

OK
¥

SEF1158

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT iNCIDENT”, EC-104.

h 4

INSPECTION END

EC-213

(Right side)
SCrews.
SEF461T|
,
Engine ground CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Disconnect rear heated oxygen sensor " tors.
RH hamess connector and ECM har-
ness connector.
2. Check harness continuity between ECM
terminal @ and terminal @
Continuity should exist.
3. Check harness continufty between ECM
terminal @ or terminal @) and
ground.
Continuity should not exist.
AEC816 If OK, check harness for shoit to
ground and short to power.
DISCONNEST DISCONNECT
e AE .
EcM o CONNECTOR" @ & Y NG
&7 s CHECK GROUND CIRCUIT. .| Check the following.
Check hamess continuity between termi- "] ® Harness for open or
nal and engine ground. short between rear
Continuity should exist. heated oxygen sensar
If OK, check hamess for short to ground and engine ground
@ 1 and short to power. If NG, repair harmess or
connectors.
= oK
SEF114S v
’E CHECK COMPONENT NG,; Repair or replace harness
(Rear heated oxygen sensor). and/or connectors or rep-
. - iad (c a 1. Turn igrition switch “OFF™. lace rear heated oxygen
li@. 2. Disconnect sensor harness connecior sensar.

L
A

EM

EL

(b4
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TROUBLE DIAGNOSIS FOR DTC P0140

FUEL INJECTION

CMPS+RPM(REF)
FR 02 SENSOR
RR O2 SENSOR
FR O2 MNTR

RR 02 MNTR

W actverest® [

—=z===== MONITOR ========

25%

725rpm
0.94v
1.89V
RICH
RICH

[Qu] I [ OWN J[Qd]

SEF102P

GONNECT

[L ECM jO\ CONNECTOR H

2\\\|Iu,/

Rear Heated Oxygen Sensor (High Voltage)
(Rear HO2S) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor

®

2)

3)

Start engine and warm it up to normal operating tem-
perature.
Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT.
Check “RR O2 SENSOR” at idle speed when adjust-
ing “FUEL INJECTION" to +25%.
“RR 02 SENSCR” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is -25%.

OR

® 7

Start engine and warm it up to normal operating tem-

perature.
/ l 2) Set voltmeter probes between ECM terminals &
y (sensor signal) and (engine ground).
AR LS, Cf @H 3) Check the voltage when racing up to 4,000 rpm
¥ ¢ under no load at least 10 times.
SEF103P (Depress and release accelerator pedal as soon as
possible.)
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 3, step 4 is
not necessary.
4) Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.
The voltage should be below 0.43V at least once.
€8 &1
83
8-
o z
25 g =
w2lE X o
% v e 2 The woltage should be above
2 g" § % . ',' “‘ } 0.48Y at least one time.
el 1 1] o : ! The voltage should be below
% g § g 8 P — “~.- } 0.43V at ?east one time.
2 o - SEF431HA
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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

gen sensor
heater

sensor heater corresponding to

the engine speed.

OPERATION
. Rear heated oxygen sensor
Engine speed rpm heater
Above 3,200 OFF
Below 3,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

® Engine speed: |dle

ON

RR O2 HEATER

® Engine speed: Abave 3,200 rpm

OFF

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITICN (DC voltage)

NO.

[Engine is running. ]
: ) Approximately 0V
w0 | aw Rear heated oxygen sen- Engine speed is below 3,200 rpm.
sor heater [Engine s running.| BATTERY VOLTAGE
Engine speed is above 3,200 rpm. (11 - 14v)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble

Malfunction is detected when ...

{Possible Cause)

Code No.
PO141 ® The current amperage in the rear heated oxygen ® Harness or connectors
0902 sensor heater circuit is oui 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 senscr heater.)

open or shoned.)
® Hear heated oxygen sensor heater

EC-215
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TROUBLE DIAGNOSIS FOR DTC P0141

37 MONITOR ¥ NO FAIL I:l

CMPS'RPM(REF)  700mpm

RECORD

SEF190P

Rear Heated Oxygen Sensor Heater (Cont’d)

- DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is in between 10.5V and 16V at idle.
/@' 1) Turn ignition switch "ON” and select “DATA MONI-
\E/ TOR” mode with CONSULT.

2) Start engine and run it for at least 5 seconds at idle

speed.

OR
1) Start engine and run it for at least 5 seconds at idle
speed.
2} Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine and run it for at least 5 seconds at idle
speed.
4) Select “MODE 3” with GST.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
When using GST, “DIAGNOSTIC TROUBLE CODE CONFIR-
MATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode 1l) because GST cannot display MODE 7 (1st trip DTC)
concerning this diagnosis. Therefore, using CONSULT or
ECM (Diagnostic Test Mode II) is recommended.

(71N
Zal

EC-216



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

EC-RRO2/H-01

IGNITICN SWITCH
CNor START
|

FUSE | Rafer to *EL-POWER”.

104 |BLOCK
(B} '

e - Detectable line for DTC

—— : Non-detectable line for DTC
M33

EX|
I;R.;‘
BR/Y
i3]

REAR HEATED
OXYGEN SENSOR
D)
L = &
RAW W B
4~
F=F-1
1 1
I 1
1 1
1 1
1 1
1 1
! 1
| 1
1 ]
| I
1 |
1 1
1 1
1 1
1 1
I |
| i
I i JOINT
| I CONNECTOR-1
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L
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| 110} I | h2 I 106
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MODULE)
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TROUBLE DIAGNOSIS FOR DTC P0141

/From drive shaft
(Right sida)

Rear heated
OXygen sensor

SEF461T,

B S

f

“HE

| Ecwm

lo] comnecTorl]f

119

AEC1594A

DISCONNECT

k=S
T.S.

DASCONNECT

£ %)
a|—,

A

DISCONNECT

e

&3

SEF1165

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

b

CHECK POWER SUPPLY. NG | Check the foliowing.
1. Turn ignition switch “OFF"". "1 ® Harmess connectors
2. Disconnect rear heated oxygen sensor ,

harness connactor. ® Harness for open or
3. Turn ignition switch “ON®. short between rear
4. Check voltage between terminal @ heated oxygen sensor

and ground. and fuse

Voltage: Battery voltage If NG, repair harness or

connectors.
OK
E v

CHECK GROUND CIRCUIT. NG,‘ Repair harness or connec-
1. Turn ignition switch “OFF”. " tors.
2. Disconnect ECM harness conngactor.
3. Check harness continuity between ter-

minal (1) and ECM terminal (119).

Continuity should exist.

If OK, check harness for short o

ground and short to power.

YLOK
NG

CHECK COMPONENT
(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTICN”

A d

Lelow.
¢ OK

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

!

INSPECTION END

COMPONENT INSPECTION

Replace rear heated oxy-
gen sensor,

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals (1) and (@).
Resistance: 2.3 - 4.3Q) at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@ad @D @ @ No
@aa @D, @, @

if NG, replace the rear heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

EC-218




TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to
the theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen
sensor. The ECM calculates the necessary compensation to correct the offset between the actual and s
the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.),

the ECM judges the condition as the fuel injection system malfunction and light up the MIL {2 trip detec- g
tion logic).

@

Density of oxygen in exhaust gas

Front heated oxygen sensors » ECM 1 Injectors LG

(Mixture ratio feedback signal)

Diagnostic Trecuble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0O171 ® Fuel injection system does not cperate properly. ® Intake air leaks
0i15 ® The amount of mixture ratio compensation is too large. (The |® Front heated oxygen sensor EE
mixiure ratio is loo lean.} ® |njectors
® Exhaust gas leaks
® |ncorrect fuel pressure clL
® Lack of fuel -
® [Mass air flow sensor
(N)
A&
A
DIAGNOSTIC TROUBLE CODE CONFIRMATION
B ACTIVETEST H D PROCEDURE
contROL " NOTE: 57
=== MONITOR = = == If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
CMPS-RPM (REF) 0rpm DURE” has “been”previougiy conducted, always turn igni- -
COOLAN TEMP/S ~ 93°C tion switch “OFF”" and wait at least 5 seconds before con- 11
FR 02 SENSOR 0.00v ducting the next test.
AFALPHA - 100% i . )
ly /@ 1) Start engine and warm it up to normal operating tem- BN
! CLEAR ] = perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
AECS554 on d s, LL] .
3) Turn ignition switch “ON” and select “SELF-LEARN s
¥ MONITOR  ¥r NO FAIL L] CONTROL” in “ACTIVE TEST” mode with CON-
" SULT. EL
CMPS-RPMIRER) 7oorpm 4) Clear the self-learning control coefficient by touching
“CLEAR".
5) Select "DATA MONITOR” mode with CONSULT. I
6) Start engine again and let it idle for at least 10 min-
utes.
The 1st trip DTC P0171 should be detected at this
[ RECORD l stage, if a malfunction exists.
SEF180P
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(Cont’d)

7)

8)

If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-223. If engine does not start, visually check for
exhaust and intake air leak.

OR

Mass air flow sensor @E 1 )
33
harness connector i)

AC) T 2)

Air cleaner
AECHE23

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

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

Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 7" with GST. Make sure 1st trip DTC
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 with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction
exists.

If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.

10) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-223. If engine does not start, visually check for

exhaust and intake air leak.
OR

Start engine and warm it up to normal operating tem-

perature.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

4) Stop engine and reconnect mass air flow sensor har-
ness cohnector.

5) Turn ignition switch “ON".

6) Perform Diagnostic Test Mode Il {Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1st trip DTC 0102 by changing from Diag-
nostic Test Mode Il to Diagnostic Test Mode |.

8} Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0115 should be detected at this
stage, if a malfunction exists.

EC-220



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(Cont'd)
10} If it is difficult to start engine at step 9, the fuel injec-
tion system also has a malfunction. @
11) Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-223. If engine does not start, visually check for [ya
exhaust and intake air leak.

B
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

(Cont’d)
[GNITION SWITCH EC-FUEL-0O1
ON or START
p
| FUSE |Refer to "EL-POWER'.
10A 104
% W)
1 L ssmmm © Detectable line for DTC
K BN
I—ITI—I M77 I_I—rl_| M7 | e - Noni-detectable line for DTC
BA BFIUY
BR/Y
(1133)
e
Fa7
BR/Y
El
FRONT
HEATED
OXYGEN
SENSOR
| ]
I oR W
B/R ]
<l
—4 (s el
| i
B/R | 1
1 1
I i I
= |
) @ .ﬁ i |
| | | ! }
B/R B/R B/R B/R | | JOINT
|—'—| |—'—| |—'—| lJ—l | | CONNEGTOR-1
=1 21 [z] z I I
INJEGTGR INJECTOR INJECTOR INJECTOR N
MO. 1 NO. 2 NG. 3 NO. 4 r . B mm
é é G é G é —
(KA o (K]
R/B Y/ G/B LB I @
R/B v/B GiB LB OR W B
ezl o7l [Faal Il IF75)l 261! Izl
INJ#1 INJ#2 INJ#3 INJ#4 O2HF ozsF | onoc |EGMIEECS
MODULE)
F24 B B
L L
Refer to last page {Foldout page}.
M18). Ei01
1HHE 5[6]7[6](m3a) [zicalz]@ss)  [iN[en[sn[—]a]an[en]m] Gara) F28
N B EEEECEEER T 15]sf7 1] W B i E I E e

o

.

= —RGDAGRIGDIGD);
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102

103

104]105|106

108

108

1011112
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114
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TROUBLE DIAGNOSIS FOR DTC P0171

SEFC9gP

WO

J connector
~

SEF459T)|

E . DISCONNECT u . CISCONNECT
il ecwm |Oi CONNECTOR” 2 .
46

SEFQ735

Fuel Injection System Function (Lean side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

//From heated oxygen
sensor harness/\\z@ R

CHECK EXHAUST AIR LEAK. NG »| Repair or replace.
Start engine and run it at idle. Listen for an
exhaust air leak hefore threg-way catalyst.
¢ oK
NG )
CHECK FOR INTAKE AIR LEAK. »| Repair or replace.
Start engine and run it at idle. Listen for
an intake air leak between the mass air
flow sensor and the intake manifold.
B v K
CHECK FRONT HEATED OXYGEN SEN- NG= Repair harness or connec-
SOR. tors.
1. Turn ignition switch “OFF".
2. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.
3. Check harness continuity between ECM
terminal and terminal
Continuity should exist.
4. Check harness confinuity between ECM
terminal {or terminal (2)) and ground.
Continuity should not exist.
If OK, check harness for short fo ground
and shoert to power.
VLOK
NG .
CHECK FUEL PRESSURE. | Check the following.
1. Release fuel pressure to zero. ® Fuel pump and circuit
Refer to EC-32. Refer to EC-465.
2. Install fuel pressure gauge and check @ Fuel pressure regulator
fuel pressure. Refer to EC-33.
At idling: ® Fuel lines
When fuel pressure regulator valve Refer to "ENGINE
vacuum hose is connected. MAINTENANCE” in MA
235 kPa section.
(2.4 kgfem?, 34 psi) @ Fuel filter for clogging
When fuel pressure regulator valve If NG, repair or replace.
vacuum hose is disconnected.
294 kPa
{3.0 kg/cm?, 43 psi)
,L OK
NG

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
1.0 - 4.0 g'm/sec: at idling
5.0 - 10.0 gm/sec: at 2,500 rpm

Y

Check connectors for
rusted terminals or locse
connections in the mass
air flow sensor circuit or
engine grounds.

Refer to EC-115.

OR
Check “MASS AIR FLOW” in
MODE 1 with GST.
1.0 - 4.0 g'm/sec: at idling
5.0 - 10.0 g-m/sec: at 2,500 rpm
OR

Check voltage between ECM termi-
nal &7 and ground.

1.0 - 1.7V: at idling

1.5 - 2.1V: at 2,500 rpm

YOK

®

(Go to next page.)

EC-223

AT
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TROUBLE DIAGNOSIS FOR DTC P0171

WMACTVETEST W [ ]

** POWER BALANCE ***

= = —= MONITOR
CMPS+RPM(REF)
MAS AIR/FL SEN
IACV-AAC/Y

' [ERER(EN
r__]m’——n_l MEF354F

737rpm
0.98Y
41%

RESET

At idle

h 7
Wy i ’éc/\

C/"-‘A-
= Suitable tcol
/1 GlicK
C/,-C.A_
MEC703B
SEF5850

Fuel Injection System Function (Lean side)

(Cont’d)

CHECK FUNCTION OF INJECTORS.

1. Install all parts removed.

2. Start engine.

@ 3. Perform “POWER BALANCE” in

“"ACTIVE TEST" mode with

CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine

NG

speed drop.,
OR
3. Listen to each injector operating
A5 sound.
Clicking noise should be
heard.
QK

¥

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-33.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors
should remain connected.

D v

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-459.
Repair harness or connec-
tors.

1. Disconnect all ignition ceil harness con-
nectors.

2. Place pans or saucers under each
injector.

3. Crank engine for about 3 seconds.
Make sure that fuel sprays out from
injectors.

Fuel should be sprayed evenly for
each cylinder.

NG

OK

A

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INGIDENT”, EG-104.

v

INSPECTION END

EC-224

A4

Replace injecters from
which fuel does not spray
out.

Always replace O-ring with
new one.




TROUBLE DIAGNOSIS FOR DTC P0172

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to
the theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen
sensor. The ECM calculates the necessary compensation to correct the offset between the actual and

the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.),

the ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detec-

tion logic).

Front heated oxygen sensors

Density of oxygen in exhaust gas

Fuel Injection System Function (Rich side)

A4

» ECM Injectors

{Mixture ratio feedback signal)

Diagnostic Trouble
Code No.

Malfunction is detected when .

Check ltems
(Possible Cause)

PO172
0114

mixture ratio i

s 100 rich.)

® Fuel injection system does not cperate properly.
® The amount of mixture ratio compensation is tog large. (The

® Front heated oxygen sensor
® Injectors

® Exhaust gas leaks

® |ncorrect fuel pressure

® Mass air flow sensor

E ACTIVETEST I:l

SELF-LEARN 100%
CONTROL

== MONITOA ===

CMPS RPM (REF)
COOLAN TEMP/S
FR 02 SENSOR
AFALPHA

Orpm
93°C
0.00V
100%

il
CLEAR

|

AECS554

¥ MONITOR

CMPS*RPM(REF)

¥z NO FAIL

700mm

O

[

RECORD

SEF180F

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

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

ducting the next test.

® "

2)

3)

4)

5)
6)

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

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

Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CON-
SULT.

Clear the self-learning control coefficient by touching
“CLEAR”.

Select “DATA MONITOR” mode with CONSULT.
Start engine again and let it idle for at least 10 min-
utes.

The 1st trip DTC PG172 should be detected at this
stage, if a maifunction exists.

EC-225
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TROUBLE DIAGNOSIS FOR DTC P0172

Mass air flow sensor

Air cleaner

AECB23

7)

8)

Fuel Injection System Function (Rich side)
(Cont’d)

If it is difficult to start engine at step 6, the fuel injec-
tion system has a maifunction.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-229. If engine does not start, remove ignition
plugs and check for fouling, etc.

OR

4)
5)
6)
7)
8)

9)

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

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

Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 77 with GST. Make sure 1st trip DTC
PG100 is detected.

Select “MODE 4” with GST and erase the 1st trip
DTC P0100.

Start engine again and run it for at least 10 minutes
at idle speed.

Select “MODE 7" with GST. The 1st trip DTC P0171
should be detected at this stage if a malfunction
exists.

If it is difficuit to start engine at step 8, the fuel injec-
tion system has a malfunction.

10) Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC
PROCEDURE”, EC-223. If engine does not start,
remove ignition plugs and check for fouling, etc.

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

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Disconnect mass air flow sensor harness connector.
Then restart engine and run it for at least 3 seconds
at idle speed.

4) Stop engine and reconnect mass air flow sensor har-
ness connector.

5) Turn ignition switch “ON”.

6) Perfoim Diagnostic Test Mode 1l (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1st trip BTC 0102 by changing from Diag-
nostic Test Mode [l to Diagnostic Test Mode 1.

8) Perform Diagnostic Test Mode il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

9) Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC 0114 should be detected at this
stage if a malfunction exists.

EC-226



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)
(Cont’d)
10} If it is difficult to start engine at step 9, the fuel injec-
tion system also has a malfunction. @l

11) Crank engine while depressing accelerator pedal.
If engine starts, go to “DIAGNOSTIC

PROCEDURE”, EC-223. If engine does not start, 4
remove ignition plugs and check for fouling, etc.

EC-227 389



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(Cont’d)
IGNITION SWITCH EC- FU EL-0O1
ON or START
!——-———-II
FUSE |Refer to “EL-POWER".
10A 10a |BLOCK
e
i 1 = : Detectabie line for DTC
N
I_I4TIK_I M77 I_BITI_J n = Non-detectable line for DTC
BR BFi/Y
il
[E3]
BR/Y
=1
FRONT
HEATED
OXYGEN
SENSOR
L] L2 ]
| =
BR
AT~
e 1
| |
B/R I ]
I 1 I
1 1
n— | |
- ) {] | |
i i I N
B/R B/R B/A B/R | | JOINT
[—'—l I"‘l |—'—| I—'—l I I CONNECTOR-1
[z] [2] [2] 21 I I
;\II\ISEFTOH LI?IéJEgTOR m%JEg)TOR l[\rl\ch)EETOH IY N ‘
X X X R _ 2]-5—
L (R . [N]
HiB YiB GIfB uIB | @
R/B v/B G/B LB OR w B
oyl [Fozfl [[oa [froa]l [ (g3l = cs
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INJ#1 INJ#2 INJ#3 INJ#4 C2HF Q28F GND-C CONT(ROL
MODULE)
F24 B =
L L
G (2
Reler to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF029P

SEF458T

[ Ecm  o[connecTor]

E DISCONNECT
A&

-

[Q]

(LL.@

SEF0735

Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK FOR EXHAUST AR LEAK.
Start engine and run it at idle. Listen for
an exhaust air leak before the three-way
catalyst.

NG

Y

OK

E "

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF".

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness connector.

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

4. 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

¥

Repair harness or connec-
tors.

CHECK FUEL FRESSURE.
1. Release fuel pressure to zero.
Refer to EC-32.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 235 kPa
(2.4 kgfem?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa
(3.0 kgfcm?, 43 psi)

NG

OK

¥

Y

Check the following.

® Fuel pump and circuit
Refer to EC-465.

® Fue! pressure regulator
Refer to EC-33.

If NG, repair or replace.

CHECK MASS AIR FLOW SENSCR.
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
1.0 - 4.0 g'm/sec: at idling
5.0 - 10.0 g-m/sec: at 2,500 rpm
OR

NG

h 4

Check connectars for
rusted terminals or loose
connections in the mass
air flow sensor circuit or
engine grounds.

Refer to EC-115.

&%) Check “MASS AIR FLOW™ in
MODE 1 with GST.
1.0 - 4.0 g-m/sec: at idling
5.0 - 10.0 g'm/sec: at 2,500 rpm
OR
@lu?s Check voltage between ECM ter-

minal and ground.
1.0 - 1.7V: at idling
1.5 - 2.1V: at 2,500 rpm

v OK

{Go to next page.)

EC-229
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TROUBLE DIAGNOSIS FOR DTC P0172

M ACTIVE TEST B [:‘

*** POWER BALANCE ***

= — = MONITOR
CMPS+RPM(REF)
MAS AIR/FL SEN
IACV-AACY

[N
.

737mpm
0.98v
A%

RESET

MEF354F

Fuel Injection System Function (Rich side)

(Cont’d)

Suitable tool

MEC703B|

CHECK FUNCTION OF INJECTORS.

1. Install all parts removed.

2. Start engine.

3. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-459.
Repair hamess or connec-
tors.

3. Listen to each injector operating
sound.
Clicking noise should be

®

heard.
l OK

Remove injector assembiy.

Refer to EC-33.

Keep fuel hose and all injectors connected
1o injector gallery.

h 4

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

A 4

1. Disconnect all injector harmess connec-
tars.

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.
v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

A

INSPECTION END

Replace the injectors from
which fuel is dripping.
Always replace O-ring with
new one.

EC-230




TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor
Tank fuel temparature sensor COMPONENT DESCR'PT'ON @U
The tank fuel temperature sensor is used to detect the fuel
_ temperature inside the fuel tank. The sensor modifies a voltage
% signal from the ECM. The modified signal returns to the ECM as 5
( the fuel temperature input. The sensor uses a thermistor which
is sensitive to the change in temperature. The electrical resis-
— tance of the thermistor decreases as temperature increases. EM
SEF463T|
Ref LG
s0b <Reference data>
'] Fluid temperature Voltage* Resistance
6r o o
g 4r Acceptanle ceR v K
s 2} 20 (68) 35 23-27
R 50 (122) 2.2 0.79 - 0.90 FE
[73
z 04f *. These data are reference values and are measured between ECM terminal
0.2r (Tank fuel temperature sensor) and ECM terminal (ECCS ground).
0 e 30 40 60 83 100 GL
(-4} (32) (58) (104)(140) (176)(212)
Temperature °C (*F} SEFO12P
T
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .. Ch?Ck Items AT
No (Possible Causes)
PO180 ® An excessively high or low voltage is sent to ECM. ® Harness or connectors
0402 ® Rationally incorrect voltage is sent to ECM, compared (The sensor circuit is open or shorted.) EA
with the voltage signals from engine coolant tempera- | ® Tank fuel temperature sensor
ture sensor and intake air temperature sensor.
RA

INT/A

¥r MONITOR v NOFAL []

CMPS=RPM(REF) Orpm
COOLAN TEMP/S 76°C

TEMP/S 28°C

RECORD

SEF311U

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
NOTE: 8T
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con- R
ducting the next test.
1) Turn ignition switch “ON". En
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 10 seconds.
If the result is NG, go to “DIAGNOSTIC g4
PROCEDURE", EC-234.
If the result is OK, go to following step.
NOTE: If “COOLAN TEMP/S” is already less than
90°C (194°F) before step 4), the result will be
OK.
If “COOLAN TEMP/S” is above 90°C (194°F), g5
go to the following step.
4) Cool engine down until “COOLAN TEMP/S” is less
than 90°C (194°F).
5) Wait at least 10 seconds.

EC-231 393



394

TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

OR
@@ 1) Turn ignition switch “ON” and wait at least 10 sec-
= onds.

2) Select “MODE 7” with GST.

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-234.
If the result is OK, go to following step.

3) Select “MODE 1” with GST and check for the engine
coolant temperature.

4) Cool engine down until the engine coolant tempera-
ture is less than 90°C (194°F). If the temperature is
already less than 90°C (184°F) before step 4), the
result will be OK.

5) Wait at least 10 seconds.

6) Select “MODE 7" with GST.

. OR
@E\ 1) Tumn ignition switch “ON” and wait at least 10 sec-
=4 onds.

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

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

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-234.
If the result is OK, go to following step.

4) Cool engine down until the voltage between ECM
terminal &) {Engine coolant temperature) and ground
becomes more than 1.0V.

If the voltage is already more than 1.0V before step
4), the result will be OK.

5) Wait at least 10 seconds.

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

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

EC-232



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

FUEL TANK @]
@ GAUGE UNIT
{TANK FUEL
TEMPERATURE
] [ 2]y SENSOR) 5
L u s Detectable line for DTC Mﬂ
LG/R B = Non-detectable line for DTC
ElM
G
LGR Eig
&)
L._I
L&A GL
el I
LG/R
T
AT
LG/R =l
[63]
ECM (ECCS
TFUEL | CONTROL ._'1 ar
MODULE) |
F2q B
a4
E&D ES
BT
[ ]
R & EEIMD RBLEL O Dlelis|Ms  ATNEE i
7l el el efiafieislic] ~w i B IEREREHEEEND \3/4/ GY &

101{102|103] [104]105

107108[109] |10 11
113{114[115] 1161117

WA IBX

AEC412A
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TROUBLE DIAGNOSIS FOR DTC P0180
Tank Fuel Temperature Sensor (Cont’d)

Under rear DIAGNOSTIC PROCEDURE
seat cushion
INSPECTION START
¥
CHECK POWER SUPPLY. NG | check the foilowing.
1. Turn ignition switch “OFF”. "] ® Hamess connectors
2. Disconnect tank fuel temperature sen- (®3, @15, E39),
sor harness connector. ® Harness for open or
3. Tumn ignition switch “ON". short between ECM and
SEFAEST 4. Check voltage between terminal @ tank fuel temperature
and ground with CONSULT or tester. sensor
N e Voltage: Approximately 5V If NG, repair harness or
A€ o
e (N
-a [g Y
1
CHECK GROUND CIRCUIT. NG | Gheck the foliowing.
1. Turn ignition switch “OFF". "| ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and body ground. tank fuel temperature
P o Continuity should exist. sensor
- If QK, check harness for short to If NG, repair harness or
SEF47ET greund and short to power. connectors,
OK
& THSCONNECT n r
" Eﬁ} @E@ CHECK COMPONENT NG; Replace tank fuel tempera-
(Tank fuel temperature sensaor). "1 ture sensor.
@ Refer to “COMPONENT INSPECTION”
3 below.
OK
=M :
Pertorm “TROUBLE DIAGNOSIS FOR
i 1 INTERMITTENT INCIDENT”, EC-104.
SEF477T l
INSPECTION END
COMPONENT INSPECTION
Hot water Tank fuel temperature
| sensor connector Tank fuel temperature sensor

DISCONNECT

- Check resistance by heating with hot water or heat gun as
Y, shown in the figure.
Temperature °C (°F) Resistance kil
Q] 20 (68) 23-27
50 (122) 0.79 - 0.80

SEFST] It NG, replace tank fuel temperature sensor.

396 EC-234




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC “

If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft posi-

tion sensor (OBD), the misfire is diagnosed. A
The misfire detection logic consists of the foliowing two conditions.

Crankshaft position sensor (OBD) Engine speed ECM EM

4

1. One Trip Detection Logic (Three-Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three-way catalyst, the malfunction LG
indicator lamp {MIL} will start blinking; even during the first trip. In this condition, ECM monitors the

misfire every 200 revolutions.

If the misfire frequency decreases fo a level that will not damage the three-way catalyst, the MIL will E
change from blinking to lighting up.

{After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will

cause three-way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality detericration)
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 GL
monitors the misfire for every 1,000 revolutions of the engine.
Diagnostic Trouble L Check lterns MT
Code No. Malifunction is detected when ... (Possible Cause)
) - . ® Improper spark piug
P0O300 (0701 L] | .
00 {0701) Muitiple cyiinders misfire ® insufficient compression AT
® |ncorrect fuel pressure
P0301 (0608) ® No. 1 cylinder misfires. ® EGR vaive
#® The injector circuit is open or shorted [FA
P0O302 (0607) ® No. 2 eylinder misfires. ® |njectors
® |ntake air leak
P0303 (0606) ® No. 3 cylinder misfires. ® The ignition secondary circuit is open or shorted m
® | ack of fuel
) - @ Drive plate/Flywheel
P0304 (0605) ® No. 4 cylinder misfires. ® Front heated oxygen sensor ER
ST
RS
BT
HA
=L
DX

EC-235 397
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

Yz MONITOR  # NoFAIL [ ]
CMPS-RPM(REF)  1500rpm

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 conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test,

® 7

Turn ignition switch “"ON”, and select “DATA MONI-
TOR™ mode with CONSULT.

2) Start engine and warm it up to normal operating tem-
perature.
3) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
4) Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
Note: Refer to the freeze frame data for the test
driving conditions.
OR
&) 1) Startengine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3} Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
Note: Refer to the freeze frame data for the test
driving conditions.
4} Select “MODE 7” with GST.
OR
@ogs 1) Start engine and warm it up to normal operating tem-
- perature.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Start engine again and drive at 1,500 - 3,000 rpm for
at least 3 minutes.
Hold the accelerator pedal as steady as possible.
4) Turn ignition switch “OFF”, wait at least 5 seconds,
and then turn “ON".
5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
EC-236



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEC547A

&

B ACTIVE TEST B L__[

¥ ¥ k POWER BALANCE % % %
= = = MONITOR == = =
CMPS+.RPM (REF)  825rpm
MAS AIR/FL SE 1.653v
IACV-AAC/V 26%

B
e

DISCOMNECT

SEF564N

Fuel injector harness
connector
1

\. ‘-"ffrrm@ N N
.." w7

/,'c!‘_
= Suitable tool

71 Glick
C/,-o .

MEG703B

Ignitich wire
\
- Spark plug

'd

SEF282G

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A 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

b 4

Discover air teak location
and repair.

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three-way catalyst and muffler tor
dents.

NG

OK

hd

Repair or replace it.

CHECK EGR FUNCTION.

Perform DIAGNOSTIC TROUBLE CODE
CONFIRMATION PROCEDURE for EGR
Function.

Refer to EC-360.

NG

oK

B i

Y

Repair EGR system.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in "ACTIVE TEST” mode.
2. Is there any cylinder which
does not produce a mementary
engine speed drop?

No

OR
When disconnecting each injector
harness connector one at a time, is
there any cylinder which does not
produce a momentary engine
speed drop?

Yes

L 4

Y

Go to on next page.

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

Yes

D) v

Check injector(s) and cir-
cuit(s). Refer to EC-458.

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark piug to
the ignition wire.

3. Place end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

NG

Y

OK

(Go to next page.)

EC-237

CHECK COMPONENT
(Ignition wires).

Refer to “COMPONENT
INSPECTION”, EC-239.

OK NG

Replace.

h 4

Check ignition coil, power
transistor and their circuils.
Refer to EC-336.

57

RS

BT

FA

1D
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No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont'd)

s
e

CHECK SPARK PLUGS. NG_ Repair or replace spark
Remove the spark piugs and check for plug(s) with standard type
fouling, etc. one(s).
For spark plug type, refer
OK to “"ENGINE MAINTE-
NANGE” in MA section.
Y
GHECK COMPRESSION PRESSURE. | "0, | Check pistons, piston
Refer to EM section. rings, valves, valve seats
® Check compression pressure. and cylinder head gaskets.
Standard:
kPa (kg/cm?, psi}/300 rpm
1,226 (12.5, 178)
Minimum:
kPa (kg/em?, psi)/300 rpm
1,030 {10.5, 149)
Difference between each cylinder:
kPa (kg/cmZ, psi)/300 rpm
98 (1.0, 14)
OK
y
CHECK FUEL PRESSURE. NG_ Check the following.
1. Release fuel pressure to zero. Refer to ® Fuel pump and circuit
EC-32. Refer to EC-465.
2. Install fuel pressure gauge and check ® Fuel pressure regulator
fuel pressure. Refer to EC-33.
At idle: ® Fuel lines
Approx. 235 kPa Refer to “ENGINE
(2.4 kg/cm?, 34 psi) MAINTENANCE” in MA
section.
OK ® Fuel filter for clogging
i NG, repair or replace.
¥
CHECK IGNITION TIMING. NG_ Adjust ignition timing. T
Perform “Basic Inspection”, EC-82.
l oK
NG
CHECK COMPONENT » Reptace front heated oxy-
(Front heated oxygen sensor). gen sensor.
Refer to "COMPONENT INSPECTION”,
EC-165.
1 oK
NG

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
=/ “DATA MONITOR" mode with
CONSULT.
1.0 - 4.0 g-m/fsec: at idling
5.0 - 10.0 g-m/sec: at 2,500 rpm
OR

@ Check “MASS AIR FLOW” in
¥/ MODE 1 with GST.
1.0 - 4.0 g-mfsec: at idling
5.0 - 10.0 g'm/sec: at 2,500 rpm

OR

@;@ Check voltage between ECM termi-

- nal @7) and ground.
1.0 - 1.7V: at idling
1.5 - 2.1V; at 2,500 rpm

v OK

{Go to next page.)

EC-238

Check connectors for
rusted terminals or loose
connections In the mass
air flow sensor circuit or
engine grounds.

Refer to EC-110,

If NG, repair or repiace it.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEF174P|

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

CHECK SYMPTOM MATRIX CHART.
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-87.

NG

¥

OK

h 4

Some tests may cause a 1st trip Diagnhos-
tic Trouble Code to be set.

Erase the 1st trip DTC from the ECM
memory after performing the tests. Refer
to EC-52.

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

Y

INSPECTION END

COMPONENT INSPECTION
Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for

improper fit.

2. Measure the resistance of wires to their distributor cap ter-
minal. Move each wire while testing to check for intermittent

breaks.
Resistance:

13.6 - 18.4 k)/m (4.15 - 5.61 k()/ft) at 25°C (77°F)
If the resisiance exceeds the above specification, inspect
ignition wire to distributor cap connection. Clean connection

Repair or replace.

or replace the ignition wire with a new one.

EC-239
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TROUBLE DIAGNOSIS FOR DTC P0325

Terminal

/
Z —PIEZO-ELEMENT

SEF598K

Knock Sensor (KS)

COMPONENT DESCRIPTION

The knock sensor is attached to the cyiinder biock. It senses
engine knocking using a piezoelectric eiement. A knocking
vibration from the cylinder block is sensed as vibrational pres-
sure. This pressure is converted into a voltage signal and sent
to the ECM.

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for
knock sensor malfunction. The knock sensor has one trip detection logic.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NQ.
|Engine i running.|
54 W Knock sensor 2.0-3.0V
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Che'eck ltems
(Possible Cause)
No.
P0325 ® An excessively low or high voltage from the knock ® Harness or connectors
0304 sensor is sent to ECM. (The knock sensor circuit is open or shorted.)
® Knock sensor

CMPSRPM(REF)

3 MONITOR ¥r NO FAIL D

700rpm

[ RECORD

|

SEF130P

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has bheen previously conducted, always turn igni-
tion switch “OFF’’ and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is more than 10V at idle.
@ 1) Turn ignition switch “ON” and select “DATA MONI-
\l TOR” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle
speed.
OR
= 1) Start engine and run it for at least 5 seconds at idle
&/ speed.
2) Select “MODE 3” with GST.
OR

EC-240



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)
voy 1) Start engine and run it for at least 5 seconds at idle

g speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds al

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

results) with ECM. A

EM

LG

FE

GL

T

AT

FA

=

oX
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)
EC-KS-01

mmmm  Detectable line for DTG
— - Non-detectable line for DTC

ECM (ECCS
CONTROL
MODULE)
Fzd
KNK
]
W —
—5- GY GY
N B Rl
| 1070 s
| |
JOINT
| | L1 CONNECTOR-2
! ;
< -@— &
GY
u [
[
@rlj ______ JOINT
Fio1 K8 CONNECTOR-1
w
1
I i B
| I
l ]
| i
| I
S
W
KNOCK ®
SENSOR
T b
L L L
F23 F12
Refer to last page {Foldout page).
F29
1 (F21) i)
o :
Fod
WP H.S.
101J102f103| [10ef105 156
107[108[108] [r10]111 [44]45]46]57]56]59]60]
EEEREENE
1aj11ag1is| [riefir7

AEC249A
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Y& \

_ﬁ‘#ﬁ—‘\
‘ < \\—Intake manifold 2

\ ‘_ 5 collecior . I'\

rmi.
\

": s W l’-)f
Knoc:k sensor sub harnessf\

connector SEF484T

reve SISEIRNTET DISGORRELT
y, EE:]
T.5.

ECM__ |°/CONNECTOR]| d@@
54

G

Knock Sensor (KS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten engine ground
SCrews.

¥

CHECK INPUT SIGNAL CIRCUIT-1.

1. Turn ignition switch “OFF”.

2. Disconnect ECM hamess connector
and knock sensor sub-harness connec-
tor.

3. Check harness continuity between ter-
minal @ and ECM terminal .
Continuity should exist.

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

NG }
«| Repair harness or connec-
»

tors.

OK
B y

CHECK INPUT SIGNAL CIRCUIT-2.

1. Disconnect knock sensor harness con-
nector.

2. Check harness confinuity between
knock sensor harness connector termi-
nal and knock sensor sub-harness
conneactor terminal
Continuity: Approximately 500 - 620
k(} [at 25°C (77°F)]

If QK, check harness for short to
ground and short to power.
It is necessary to use an chmmeter

which can measure more than 10 M{}.

NG Check the following.

® Harness for open or
short between knock
sensor sub-harness con-
nector and knock sensor

® Continuity between sen-
sor body and engine
ground

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.

® Knock sensor, “COMPO-
NENT INSPECTION”

¥

OK

A 4

helow.
If NG, replace knock sensor,

DISCORMECT - 3 SLORNEET
A€ A€
T.8.

DD { TehEm

[Q]

@

AECBB1

CHECK COMPONENT
{Knock senscr).
Refer to “COMPONENT INSPECTION”

NG Replace knock sensor.

below.
l OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

.

INSPECTION END

€4

&

| o

AECY19

COMPONENT INSPECTION
Knock sensor

e Use an ohmmeter which can measure more than 10 MQ.

1. Disconnect knock sensor harness connector.
2. Check resistance between terminal (2) and ground.
Resistance: 500 - 620 k() [at 25°C (77°F)]

CAUTION:

Discard any knock sensors that have been dropped or

physically damaged. Use only new ones.

EC-243
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TROUBLE DIAGNOSIS FOR DTC P0335

Z Coii
Permanent magnet

SEF956N

Crankshaft position sensar (OBDY)
harness connector

Crankshaft Position Sensor (CKPS) (OBD)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the tran-
saxle housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and fow parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magneiic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system. It
is used only for the on board diagnosis.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 0.03V
V)
4 .
|Engine is running.| (Warm-up condition) 2
0 AW
|— Idle speed i
53 W Crankshaft position sensor SEF643U
(OBD) Approximately 0.03V
(V) —
4 -

JEngine is running.

Engine speed is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

Diagnostic
oo Check Items
Troul?\lii Code MaMunction is detected when ... (Possible Cause)
P0335 ® The proper pulse signai from the crankshaft position ® Harness or conneciors

0802

sensor (OBD) is not sent to ECM while the engine is
running at the specified engine speed.

(The crankshaft position sensor (OBD) circuit is
open.)
® Crankshaft position sensor (OBD})

406
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TROUBLE DIAGNOSIS FOR DTC P0335

CMPSsRPM(REF)  700rpm

¥ MONITOR Y& NO FAIL D

[ RECORD

SEF190P

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE"” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 10 seconds at idle

speed.
OR
Gg—.g\ 1) Start engine and run it for at least 10 seconds at idle
speed.
2) Select “MODE 7” with GST.
OR
@ 1) Start engine and run it for at least 10 seconds at idle
speed.

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

3) Perform “Diagnostic Test Mode N’ (Self-diagnostic
results) with ECM.

EC-245
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Crankshaft Position Sensor (CKPS) (OBD)

3
(Cont’d)
e : Detectable line for DTC
—  Non-detectable line for DTC
CRANKSHAET
POSITION
SENSOR (0BD)
I L2
W B
o ek ~t
1 1
1 1
1 1
] |
l i
| i
I I
1 ]
i I
i |
] + 1
] 1
I 1
i I
1 |
i |
| |
1 |
[ ]
I |
| I
L g = )
=7
JOINT
CONNECTOR-1
]
8
1
W ) ®
=1l JEal
RGC/S GND-A ECM (ECCS
CONTROL
MGQDULE) B B
. L
F23
Reder to last page (Foldout page).
Fzg
= @
ay
R
LIRS
[ 1
101[1cef+03] [roafros]108 39
107[1cafrog] [1ofr11]r1z 42
113[114]115] [118[117]118 50 0
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

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

¥

A€ 6 AE

a»

ECM

[elconnecToR]|

53

on next page.

J,OK

SEFD38S
[B]
€
[Q] J_l
SEF(38S

Perform “"TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

'

INSPECTION END

EC-247

CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.

1. Disconnect crankshaft position sensor ® Harness for open or
(CBD} and ECM harness connectors. short betweenn ECM and

2. Check continuity between ECM terminal crankshaft position sen-

and terminal (1). sor {OBD)
Continuity should exist. If NG, repair open circuit or
If OK, check harness for short to short to ground or short to
ground and short to power. power in harness or con-
nectors.
OK
E v

CHECK GROUND CIRCUIT. NG} Check the following.

1. Reconnect ECM harness connector. ® Harness for open or

2. Check harness continuity between ter- short between crankshaft
minal and engine ground. position sensor {(OBD)
Continuity should exist. and ECM
It OK, check harness for short to If NG, repair open circuit or
ground and short to power. short to ground or short to

power in harness or con-
OK neclors.
v

CHECK COMPONENT NG.; Replace crankshaft posi-

[Crankshaft position sensor (OBD)). tion sensor (OBD).

Refer to "COMPONENT INSPECTION”

FA4

FA

logl
=4

[
=
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

A

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance:
M/T models
432 - 528() [at 25°C (77°F)]
A/T models
166.5 - 203.50) [at 25°C (77°F)]
If NG, replace crankshaft position sensor (OBD).

EC-248
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Rotor head

Light
emitting &
diode

Ignition coil

with power

transistor
SEF998R

180° signal siit for No. 1 cylinder
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Bk

Rotor plate 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, igni-
tion timing and other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for a 1° (POS) sig-
nal and 4 slits for a 180° (REF) signal. The wave-forming circuit
consists of Light Emitting Diodes (LED)} and photo diodes.

The rotor plate is positioned between the LED and the photo
diode. The LED transmits light to the photo diode. As the rotor
plate turns, the slits cut the light to generate rough-shaped
pulses. These pulses are converted into on-off signals by the
wave-forming circuit and sent to the ECM.

The distributor is not repairable and must be repfaced as an
assembly except distributor cap.

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NC.
0.1-04v
(V) : .
[Engine is running.] (Warm-up condition) 150 """ A
40 L ﬂ |
Idie speed 00— :
10ms N
Camshait position sensor SEF199T
(Reference signal) 0.1 - 0.4V
{Vv)
[Englne is running. S| T
44 | L ) , ol b 1 #
Engine speed is 2,000 rpm. :
TOme
' T SEF200T

EC-249
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 2.5V
(V) oo
[Engine is running.J (Warm-up condition) 150 B
I— Idte speed 0
‘B‘a_m‘;“
e T
a1 BAW Cam‘s‘haﬁ posmon sensor SEF195
(Position signal) Approximately 2.3 - 2.5V
)
—— - 10
[Engine is running. | 5
L Engine speed is 2,000 rpm. 0
T SEF196T
56 | WR BATTERY VOLTAGE
Power supply for ECM llgnition switch “ON”
61 W/R (11 - 14v)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Check ltems
Trout:\l‘ltz Code Malfunction is detected when ... (Possible Cause)
P0340 A) Either 17 or 180° signal is not sent to ECM for the ® Harness or connectors
0101 first few seconds during engine cranking. {The camshaft position sensor circuit is open or

B) Either 1° or 180° signal is not sent to ECM oiten
enough while the engine speed is higher than the
specified engine speed.

C) The relation between 1° and 180° signal is not in the
normal range during the specified engine speed.

shorted.)
® Camshaft position sensor
® Starter motor (Refer to EL section.)
® Starting system circuit (Refer to EL section.)
® Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

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

c”.

EC-250



TROUBLE DIAGNOSIS FOR DTC P0340

Y MONITOR & NO FAIL
COOLAN TEMP/S 30°C

RECORD

]

SEFQ02P

¥ MONITOR ¥t NO FAIL I:I

CMPS*RPM(REF)  700rpm

RECORD

SEF190P

Camshaft Position Sensor (CMPS) (Cont’d)
Procedure for malfunction A

NOTE:

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

TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is more than 10.5V at idle.
1) Turn ignition switch “ON”,
2) Select “DATA MONITOR” mode with CONSULT.
3) Crank engine for at least 2 seconds.
OR
Crank engine for at least 2 seconds.
2) Select “MODE 7" with GST.
OR
1) Crank engine for at least 2 seconds.
2} Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform “Diagnostic Test Mode H” (Self-diagnostic
results) with ECM.

5 |
—
S

Procedure for malfunction B and C
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE’ has been previously conducted, always turn igni-
tion switch “OFF’ and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that
battery voltage is more than 10.5V at idle.
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 2 seconds at idle

speed.
OR
G@p 1) Start engine and run it for at least 2 seconds at idle
speed.
2) Select “MODE 7" with GST.
OR
@ 1) Start engine and run it for at least 2 seconds at idle
speed.

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

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

EC-251
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

BATTERY
mmm : Detectable fine for DTC
| Refer to “EL-POWER". e : Non-detectable line for DTC
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| |
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TROUBLE

DIAGNOSIS FOR DTC P0340

harness connector

Camshaft position sensor

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTICN START

v

1. Turn ignition switch “OFF".
2. Loosen and refighten engine ground
5Crews.

i

Refer to “COMPONENT INSPECTION”
an next page.

OK

h 4

Perform “TROUBLE DIAGNGSIS FOR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

SEF0465

EC-253

v
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect camshaft position sensor "| ® Hamess for open or
harness connector. short between camshaft
2. Turn ignition switch “ON". position sensor and
3. Check voltage between terminal @ ECCS relay
and ground with CONSULT or taster. If NG, repair harness or
Voltage: Battery voltage connectors,
OK
E Y
CHECK INPUT SIGNAL CIRCUIT. NGL Repair harness or connec-
1. Turn ignition switch “OFF”. " tors.
AECBT8]| 2. Disconnect EGM hamess connector.
3. Check harness continuity between sen-
sor terminal @ and ECM terminal ,
= DISCONMECT . sensor terminal @ and ECM terminals
LG ®. @
5 Continuity should exist.
' If OK, check harnass for short to
ground and short to power.
M o
D O Y
= CHECK GROUND CIRCUIT, NG | check the following.
SEF0405] | 1, Turn ignition switch "QFF™. "] ® Joint connector-2
B P 2 2. Disconnect camshaft position sensor ® Joint connector
Eé_‘)\] (Cf@ E EED] harnass connector. If NG, repair connectors.
H' 3. Check harness continuity between sen-
"_ ECM iaiCONNECTOFIII QJALC’[T‘IUELG) sor terminal @ and engine ground.
. 20, a4 Continuity should exist.
— If OK, check hamess for short to
‘ @ ground and short to power.
OK
[Q] .
CHECK COMPONENT NG Replace camshaft position
g {Camshatft position sensor). | sensor.
SEF0435

[

A
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TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS) (Cont’d)

conmecT @i‘ COMPONENT INSPECTION
7
LEZ __e : Camshaft position sensor
[L_Fcm__|ofconnector] 1. Start engine and warm it up to normal operating tempera-
40 a1 ture.
2. Check voltage between ECM terminals @9, @) and engine
ground.
@ & . ,
! Terminal and engine ground
= Condition Idle 2,000 rpm
SEF520U Voltage 0.1- 0.4V 0.1-04V
M M
10 .. 100 o L
Pulse signal o ‘ ‘ . R A
10mS‘ ........ -. 10ms ....
SEF189T SEF200T
Terminal and engine ground
Condition Idie 2,000 rpm
Voltage Approximately 2.5V Approximately 2.4V
M
100 [ERTRTHPREE.
5 S
Pulse signal S U
o e ARSI
SEF195T SEF196T
If NG, replace distributor assembly with camshaft position
SEensor.

416 EC-254



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close)
SYSTEM DESCRIPTION ' el

Camshaft position sensor Engine speed

hd

. : i
Mass air flow sensor Amount of intake air - L2,
Engine coolant temperature sensor Engine coolant temperature N EGRC- B
. ECM > solenoid -
Ignition switch Start signal N valve
LG

Throttle position sensor Throttle position

k4

Vehicle speed

Vehicle speed sensor (M/T models)

hd

Low engine coolant temperature FE
Engine starting

High-speed engine operation

Engine idling GL
Excessively high engine coolant temperature
Mass air flow sensor malfunction

Low vehicle speed (M/T models) T
For 20 seconds after starting engine

This system cuis and controls vacuum applied to
the EGR valve to suit engine operating condi-
tions. This cut-and-control operation is accom-
plished through the ECM and the EGRC-solenoid
valve. When the ECM detects any of the follow-
ing conditions, current flows through the solenoid
valve. This causes the port vacuum to be dis-
charged into the atmosphere. The EGR valve
remains closed.

AT

EGR and vacuum EGRC-solenoid valve
Ignition switch {power supply} EA
' e — = ECM [t
l EGM A

EGR temperature sensor -
= iy

EGRC-BPT
valve E:[5)
Callector Throttle =

hody
SEF317U

ST
ES
=)
HA&

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve ol

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 [p}
movement of a taper valve connected to the vacuum diaphragm

in the EGR valve.

SEF783K

EC-255 417
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

To EGR

valve
Vacuum
signal *

To intake
@ air flow

EGRC-solenoid valve
The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the
solenoid valve is energized. The vacuum signal passes through
the solenoid valve. The signal then reaches the EGR valve.

When the ECM sends an OFF signal, a plunger will then move
to cut the vacuum signal from the intake manifold collector to the

ON BOARD DIAGNOSIS LOGIC

If the absence of EGR fiow is detected by EGR temperature
sensor under the condition that calls for EGR, a low-flow mal-

EGR valve.
SEF318U
EGR temperature
sensor MR
function is diagnosed.
EGR
temperature
ECM
SEFQ73P

Diagnostic Trouble

Malfunction is detected when ...

Check Items
(Possible Cause)

Code No.
£0400 ® The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed
0302 sively low during the specified driving condition. ® EGRC-BPT valve

® Vacuum hose

¢ EGRC-solenolid valve

® EGR passage

® EGR temperature sensor
® Exhaust gas leaks

EC-256



TROUBLE DIAGNOSIS FOR DTC P0400

B EGR sYSTEM Po40ol []
OUT OF CONDITION

MONITOR
CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

2175rpm
1.06V
3.6ms

SEF267U

B EGR SYSTEM Po4ocl [

MONITOR —=====-=--
2162rpm
0.88V
2.7ms

CMPS-RPM(REF)
THRTL POS SEN
B/FUEL SCHDL

SEF268U

W EGR SYSTEM Posoo B[]

COMPLETED

[ SELF-DIAG RESULTS

SEF785U

EGR Function (Close) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
o If

“DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always
turn ignition switch “OFF’’ and wait at ieast 5 seconds
before conducting the next test.

e During the test, P0400 wiil not be stored in ECM even
though “NG” is displayed on the CONSULT screen.

TESTING CONDITION:
Always perform the test at a temperature of -10°C (14°F) or

higher.

® 3

7)
8)

Turn ignition switch “ON”
Check “COOLAN TEMP/S” in “DATA MONITOR”
mode with CONSULT.
Confirm COOLAN TEMP/S value is within the range
listed below.
COOLANT TEMP/S: Less than 40°C (104°F)
If the value is out of range, park the vehicle in a cool
place and allow the engine temperature to stabilize.
Do not attempt to lower the coolant temperature with
a fan or means other than ambient air. Doing so may
produce an inaccurate diagnostic result.
Turn ignition switch “ON” and select “EGR SYSTEM
P0400” of “EGR SYSTEM” in “DTC WORK SUP-
PORT” mode with CONSULT.
Touch “START”.
Start engine and let it idle. When the engine coolant
temperature reaches 70°C (158°F), immediately go
to the next step.
Accelerate vehicle to a speed of 40 km/h (25 MPH)
once and then stop vehicle.
If “COMPLETED” with “OK” appears on CONSULT
screen, go to step 9).
If “COMPLETED” does not appear on CONSULT
screen, go to the following step. -
Check the output voltage of “THRTL POS SEN” (at
closed throttle position} and note it.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen. Maintain
the conditions untii “TESTING” changes to “COM-
PLETED". (It will take approximately 30 seconds or
more.)
CMPS-RPM {REF): 2,000 - 3,000 rpm (A/T)

1,900 - 3,000 rpm (M/T)
Vehicle speed: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2 - 3.75 ms (A/T)

2.5 - 3.75 ms (M/T)

THRTL POS SEN: (X) - (X + 0.57) V (A/T)

(X) - (X +0.92) V (M/T)

X = Voltage value measured at

step 7)
Seiector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry
from step 2).

EC-257
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR tube - EGR temperature
" f3 sensor harness
2 connector

e

2

AECB51

A€ 8
1

G
|

h l
AEC783

CEJ

m CONNECT c CONNECT
A€ & A€

[ ecm_[o[connEcTon]| =
50

[Q]

SEF170P

EGR Function (Close) (Cont’d)
9) Make sure that “OK” is displayed after touching
“SELF-DIAG RESULTS". If “NG” is displayed, refer
to “DIAGNOSTIC PROCEDURE”, EC-260.

OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During
this check, a 1st trip DTC might not be confirmed.

1} Lift up drive wheels.

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

3) Check the EGR valve lifting when revving engine
from 2,000 rpm up to 4,000 rpm in 1st shift position.
EGR valve should lift up and down without stick-
ing.

4) Check voltage between EGR temperature sensor
harness connector terminal (1) and ground at idle
speed.

Less than 4.5V should exist.

5) Turn ignition switch “OFF”.

6) Check harness continuity between EGR temperature
sensor harness connector terminal 2) and ECM ter-
minal o).

Continuity should exist.

7) Perform “COMPONENT INSPECTION”, “EGR tem-

perature sensor”. Refer to EC-262.

Overall function check

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rgm.

SEF642Q

EC-258



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)
EC-EGRC1-01

@l
IGNITION SWITCH
ON or START
|
FUSE |Refer to “EL-POWER”. A
10A BLOCK
{J/B}
@
|8K[ mmmmm : Detectable line for DTC Ef}\\ﬂ
T =  Non-detectable line for DTC
BR
| .
BR
I_'_I
14
BR
FE
GL

EGRC- -
SO TEMPERATURE
SENSOR

|@| MT

T

R/B B -

~{Fhoe e

AT
FA
RA
P R/B B BR
103 [62 |l i| 50 ]1 cos
ECM (E
EGR EGRTS GND-A CONTROL ST
MGDULE)
F24
RS
BT
EEL & @  [REKBRakER] (7D
ARNEEDEEEEEERET 178 T A N I R B S T GY G A
| 1 EL
101|10z103 [104]105)106 [20]21]22]23] 8
24]25]26]27]28] 42
107[108|108| [110]111]112 O
113|114|1 18] [118]r17]118 ai [B)4

AEC414A
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

b

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for
leaks.

NG

¥

SEF099F

Vacuum hose connected
to EGR valve

OK

h 4

Repair or replace exhaust
system,

1w

MEF742D

B ACTIVE TEST I

EGRG SOV
(EGR)

MONITOR

CMPSsRPM (REF) 732rpm

OK

Y [ON/OFF][ OFF |

SEF319U

—
j% Improper connection

CHECK VACUUM SOURCE TO EGR
VALVE.
operating temperature.
2. Disconnect vacuum hose to EGR valve.
Vacuum should not exist at idle.
4. Check for vacuum existence
to 4,000 rpm with the following
method.
VALVE” in “ACTIVE TEST”
mode with CONSULT and tumn
CR
. Stop engine.

8. Start engine and check for
vacuum existence when revving
shift position.

Vacuum should exist when rev-

1. Start engine and warm it up to normal
3. Check for vacuum existence.
when revving from 2,000 rpm up
® Select "EGRC SOLENGID
the solenoid valve “ON”.
. Jack up drive wheels.
from 2,000 to 4,000 rpm in 1st
ving engine.

NG
) 4

CHECK COMPONENT
{(EGR valve).

Refer to “COMPONENT
INSPECTION", EC-364.

NG

Y

Replace EGR valve.

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection.

NG

SEF108L

422

lOK
®

(Go to next page.)

EC-260

.| Repair or replace vacuurn
hose.




TROUBLE DIAGNOSIS FOR DTC P0400

BEGRC oLV CircuT
DOES THE SOLENQID
VALVE MAKE
AN OPERATING SCUND

EVERY 3 SECONDS?

[t JLNO ]| (ES ]

MEF257D

W ACTIVETEST I

O
EGRC SOLV ON
(EGR) FLOW

CMPS=RPM (REF) 732rpm

Y [ON/OFF][ OFF |

SEF318U
m W CISCONNEST oy,
A€ (1)

[ eom [olonnecton]|

103

= AECS66A

EGR valve

/o1
i~
@—-\\
MEi:1 37D

EGR Function (Close) (Cont’d)

COMPONENT INSPECTION
EGR valve

e Apply vacuum to EGR vacuum port with a hand vacuum

pump.
EGR valve spring should lift.

¢ (Check for sticking.
If NG, repair or replace EGR vaive.

EC-261

®
B l
CHECK COMPONENT NG.; Repair or replace EGRC-
(EGRC-solenaid valve). solenoid valve or repair
E 1. Turn ignition switch “ON". circuit,
2. Perform “EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST"”
mode with CONSULT.
Note: if this function test mode
is not available, use
“ACTIVE TEST” mode.
OR
1. Turn ignition switch “ON”.
2. Turn EGRC-solencid valve "ON”
and “OFF” in “ACTIVE TEST”
mode with CONSULT and check
operating sound.
OR
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness con-
nector.
3. Tumn igunition switch “ON”.
4. Connect a suitable jumper wire
between ECM terminal
and engine ground.
5. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting the jumper
wire.
l oK
CHECK COMPONENT NG »| Replace EGRC-solenoid
(EGRC-sclenoid valve). valve.
Refer to "COMPONENT INSPECTION”
below.
l’ OK
NG
CHECK COMPONENT »| Replace EGRC-BPT valve.
{EGRC-BPT valve).
Refer to "COMPONENT INSPECTION"
on the next page.
¢ OK
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIBENT”, EC-104.
INSPECTION END

A

R
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TROUBLE DIAGNOSIS FOR DTC P0400

BATTERY

AEC919

SEF6430Q

10,000

E

Resistance kQ

100

10

. 1
4] 50 100 150
(32) (122) (212) (302)
Temperature °C (°F}

200
{392)

SEF526Q

* Apply pressure

SEF083P

EGR Function (Close) (Cont’d)

EGRC-solenoid valve

Check solenoid valve, foliowing the table as shown below:

Air passage Air passage
Conditions continuity continuity
between @ and between @ and @
12V direct current supply
between terminals @ and Yes No
No supply No Yes
if NG, replace EGRC-solenoid valve.
EGR temperature sensor
Check resistance change and resistance value.
EGR temperature Vgltage Resistance
°C (°F) V) (M)
0(32) 4.81 79-97
50 {122) 2.82 0.57 -~ 0.70
100 (212) 0.8 0.08 - 0.10

If NG, replace EGR temperature sensor.

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while
applying a pressure above 0.981 kPa (100 mmH,0, 3.94
inH,0) from under EGRC-BPT valive.

3. If a ieakage is noted, replace the valve.

EC-262



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

ECM
Ignition switch ——
{power supply} A
]

Air duct """ Collector
EGRC-soienoid valve
Air {
filter
ECM
EGR valve
EGR
o] termperature
sensar
Exhaust pressure
P ‘ EGRC-BPT
Intake
valve VA manifotd
Exhaust
~~~~~ manifpla
SEF453PC

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, recirculated exhaust gas is controlled in response to
positioning of the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will
increase. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-
solenoid valve. H the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indi-

cated.

Diagnostic Trouble . Check ltems
Malfunct -
Code No. alfunction is detected when (Possible Cause)

P0402 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve

0306 ® EGR valve

® Loose or disconnected rubber tube
® Blocked rubber tube

® Camshaft position sensor

® Blocked exhaust system

® Orifice

® Mass air flow sensor

® EGRC-soienoid valve

EC-263
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TROUBLE DIAGNOSIS FOR DTC P0402

B EGRC-BPT viv Po4c2ll [ ]
QUT OF CONDITION

========== MONITOR =z==z=====c
CMPS-RPM(REF) 837rpm
THRTL POS SEN 0.48V
B/FUEL SCHDL 1.4ms

0 20 40 60 80 100

SEF848U

8 EGRC-BPT viv Poa02 R [

TESTING
=z==z=====x MONITOR ==zz==z=z==
CMPS.RPM(REF) 1962rpm
THRTL POS SEN 0.76v
B/FUEL SCHDL 2.3ms

¢ 20 40 6C 80100

SEF849U

8 EGRC-BPT VLV Po4o2 R[]
COMPLETED

SELF-DIAG RESULTS

SEF868U

EGRC-BPT Valve Function (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

ducting the next test.

TESTING CONDITION:
Always perform the test at a temperature of -10°C (14°F) or

higher.
A,
&)

8)

Start engine and warm it up to normal operating tem-
perature.
Stop engine and wait at least 5 seconds.
Turn ignition switch “ON” and select “EGRC-BPT/V
P0402” of “EGR SYSTEM” in “DTC WORK SUP-
PORT” mode with CONSULT.
Start engine and let it idle.
Touch “START”.
Check the output voltage of “THRTL POS SEN” {at
closed throttle position) and note it.
When the following conditions are met, “TESTING”
will be displayed on the CONSULT screen and the
bar chart may increase. Maintain the conditions many
times until “COMPLETED” appears.
Selector lever: Suitable position
CMPS-RPM (REF): 1,800 - 2,000 rpm (A/T)
2,200 - 2,600 rpm (M/T)
Vehicle speed: 30 - 60 km/h (19 - 37 MPH) (A/T)
30 - 100 km/h (19 - 62 MPH) (M/T)
B/FUEL SCHDL: 2.3 - 2.9 ms (A/T)
1.6 - 2.2 ms (M/T)
THRTL POS SEN: (X + 0.15) — (X + 0.41) V (A/T)
(X + 0.25) - (X + 0.38) V (M/T)
X = Voltage value measured at
step 6)
The bar chart on CONSULT screen indicates the
status of this test. However, the test may be fin-
ished before the bar chart becomes full scale.
If the bar chart indication does not continue to
progress, completely release accelerator pedal
once and try to meet the conditions again.
if “TESTING” does not appear on CONSULT
screen, retry from step 2).
If “OK” is displayed, carry out “OVERALL FUNC-
TION CHECK” on next page. If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE”, EC-266.

EC-264



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overali function of the EGRC-
BPT valve. During this check, a 1st trip DTC might not be con-
firmed.
@ 1) Disconnect the vacuum hose to the fuel pressure
regulator at the intake manifold.
2) Disconnect the vacuum hose to the EGRC-sclenoid
valve at the EGRC-BPT valve.
Connect the intake manifold coliector and the EGRC-
BPT valve directly with a rubber tube that has 0.5 mm
(0.020 in) dia. orifice. (The intake manifold vacuum
will be directly applied to the EGRC-BPT valve.)
3) Start engine.
4) Check for the EGR valve lifting with engine at idle
speed under no load.
EGR valve should remain closed or lift up
slightly.
5) Check the EGR valve lifting when revving from 2,000
rpm up to 4,000 rpm under no load.
EGR valve should lift up, and go down without
sticking when the engine is returned to idle.
6) Check rubber tube between EGRC-solenoid valve
and intake manifold collector for misconnection,
cracks or blockages.

Temporary rubber tube for testing
approx. 450 mm (17.7 in) in length
1 mm (0.04 in) orifice installed

Disconnect vacuum hose
at intake maniold

Fuel pressure reguiater

Check the EGR
valve lifting

EGRC-BPT valve

EGRC-solenoid valve

SEF465T

EC-265
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK HOSE.
Check vacuum hose for clogging and
improper connection,

NG

A4

OK

r

Repair or replace vacuum
hose.

CHECK EXHAUST SYSTEM.
Check exhaust system for collapse.

NG

Y

Repair or replace exhaust
system.

OK

b 4

CHECK ORIFIGE.

Check if orifice is installed in vacuum
hose between EGRC-BPT valve and
EGRC-solencid valve.

NG

OK

A4

h 4

Replace vacuum hose.

CHECK COMPONENT

(EGRC-BPT valve).

Refer to “COMPONENT INSPECTION"
on next page.

NG

OK

h 4

Repiace EGRC-BPT valve.

CHECK COMPONENT

(Camshaft position sensor).

Refer to “COMPONENT INSPECTION",
EC-254.

NG

OK

Y

Replace camshaft position
sSensar.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION”,
EC-118.

NG

OK

h 4

L J

Replace mass air flow sen-
sor.

CHECK COMPONENT
(EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION",

EC-262.

NG

hd

OK

h 4

Replace EGRC-solenoid
valve,

CHECK COMPONENT

(EGR valve).

Refer to “COMPONENT INSPECTION",
EC-261.

NG

Y

OK
h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-104.

h 4

INSPECTION END

EC-266

Replace EGR valve.




TROUBLE DIAGNOSIS FOR DTC P0402
EGRC-BPT Valve Function (Cont’d)

COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve. <!

2. Vacuum from the other port and check leakage without
applying any pressure from under EGR-BPT vaive. M
Leakage should exist.

EM

X No pressure
SEF172P

LG

FE

Gl
T
AT
FA
BIR
ST
RS
BT
FA

EL
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TROUBLE DIAGNOSIS FOR DTC P0420

ECM (ECCS control module) |

Front

heated
oxygen
sensor

»

* . Exhaust gas

Rear

heated
oxygen
SEnsor

»

Three way
catalyst

SEF184U

Three-Way Catalyst Function

ON BOARD DIAGNOSIS LOGIC

The ECM monitors the switching frequency ratio of front and
rear heated oxygen sensors.

A three-way catalyst with high oxygen storage capacity will indi-
cate a low switching freguency of rear heated oxygen sensor. As
oxygen storage capacity decreases, the rear heated oxygen
sensor switching frequency will increase.

When the frequency ratio of front and rear heated oxygen sen-
sors approaches a specified limit value, the three-way catalyst
malfunction is diagnosed.

Diagnostic TroLble
Code No,

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0420 ® Three-way catalyst does not operate properly. ® Three-way catalyst
0702 ® Three-way catalyst does not have enough oxygen storage ® Cxhaust tube

capacity.

® |ntake air leaks

#® |njectors

® [njecior leaks

® Spark plug

& |mpraper ignition timing

¢ MONITOR % NoFalL []

CMPSeRPM (REF}  2037rpm

FR 02 SEN 0.68Y

AR 02 SEN 0.04Y

FR 02 MNTR RICH

RR 02 MNTR LEAN

VHCL SPEED SE Okmv/h

I RECORD |
SEF321U
B sRTsTATUS B[]

CATALYST CMPLT

EVAP SYSTEM INCMP

02 SENSOR CMPLY

02 SEN HEATER CMPLT

EGR SYSTEM INCMP

PRINT

SEF215U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
1) Start engine and warm it up to normal operating tem-
perature.
2} Set “MANU TRIG” and "HI SPEED”, then select “FR
02 SENSOR”, “RR 02 SENSOR”, “FR 02 MNTR”,
“BR 02 MNTR” in “DATA MONITOR” mode with
CONSULT.
3) Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constantly under no load.
4) Make sure that the switching frequency between
“RICH” and “LEAN” of “RR 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 fre-
quency

This ratio shouid be less than 0.75.

If the ratio is greater than above, the three-way cata-
lyst is not operating properly.

If the “FR 02 MNTR” does not indicate “RICH”’
and “LEAN” periodically more than 5 times
within 10 seconds at step 3), perform TROUBLE
DIAGNOSES FOR DTC P0133 first.

EC-268



TROUBLE DIAGNOSIS FOR DTC P0420

Three-Way Catalyst Function (Cont’'d)

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-270.
If the result is OK, go to following step.

5) Select “AUTO TRIG” in "DATA MONITOR” mode with CONSULT,

6) Drive vehicle at a speed of approximately 84 to 96 km/h (52 to 60 MPH) with the following for

at least 10 consecutive minutes.

(Drive the vehicle in an area where vehicle speed and accelerator pressure can be held steady

and constant.)
M/T: 5th position
A/T: D position (“OD” ON)
if the result is NG, go to “DIAGNOSTIC PROCEDURE”, EC-270.
7) Select “SRT STATUS” in “DTC CONFIRMATION” mode with CONSULT.
8) Verify that "CATALYST” is “CMPLT".
If not “CMPLT”, repeat the test from step 5).

[“Ecm |o]conecTor [
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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.

N
® "

2)

3)

4)

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

Set voltmeters probes 