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When you read wiring diagrams:

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

e Read EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

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

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

DTC DTC
ltems Reference ltems Refcrence
{CONSULT screen terms) MIL* CONSULT page {CONSULT screen terms) MiL*1 CONSULT page
GST 2 GST2
Unable to access ECCS — — EC-77 FUEL SYS RICH/BK1 0114 PO172 EC-173
ABSOL PRESS SENSOR 0803 PO103 EC-105 FUEL SYS RICH/BK2 0209 PG175 EC-183
AT iST SIGNAL 1103 PO731 AT-68 IACV-AAC VALVE 0205 PO505 EC-252
A/T 2ND SIGNAL 1104 PG732 AT-T1 IGN SIGNAL-PRIMARY 0201 P1320 EC-279
AT 3RD SIGNAL 1105 PO733 AT-73 INHIBITOR SWITCH 1101 PO705 AT-55
AT 4TH SIG OR TCC 11086 P0O734 AT-75 INT AIR TEMP SEN 0401 PO110 EC-111
AT COMM LINE 0504 POGO0 EC-261 KNOCK SENSCR 0304 PG325 EC-185
AT DIAG COMM LINE 0804 P1605 EC-318 LINE PRESSURE S/V 1205 P0745 AT-88
AT TCC SIGMNAL 1107 PO744 AT-83 MAP/BARO 8W SOL/V 1302 P1105 EC-273
CAMSHAFT POS! SEN 0101 P0340 EC-203 MASS AIR FLOW SEN-3 o102 PO100 EC-99
CLOSED LOGP-B1 0307 P0O130 EC-132 MULTI CYL MISFIRE 0701 P0O300 EC-181
CLOSED LOOP-B2 0308 P0150"3 EC-132 ESLSUERL; IEIISE:P;?ESSIC iTrIIZSLIg- No DTC EC 48
CLOSED THRL POS SW 0203 P0510 EC-257
COOLANT TEMP SEN*3 0103 PO115 EC-116 OVERHEAT 0208 P1800% LC-17
\COOLANT TEMP SEN 0908 PO125 £C-197 OVERRUN CLUTCH SV 1203 P1760 AT-99
CRANK /3 (08D) COG 0905 P1336 EC-285 PARK/NEUT POSI SW 1003 PO705 EC-286
CRANK POS SEN (OBD) 0802 PO335 £C-198 PURG CONT/V & SV 0807 P0443 EC-230
GYL 1 MISFIRE 0608 P30T €C-191 PURG VOLUME CONT/V 1008 P1a45 =C-304
CYL 2 MISFIRE 0607 PO302 £C-191 REAR O2 SENSOR-B1 0707 PO136 EC-142
CYL 3 MISEIRE 0606 P0O303 EC-191 REAR 02 SENSOR-82 07038 P0O156 EC-160
CYL 4 MISEIRE 0505 O304 EC-191 RR 02 SEN HTR-B1 0902 PO141 EC-146
CYL 5 MISEIRE 0504 PO305 EC-191 RR 02 SEN HTR-B2 1002 Pa161 EC-164
CYL & MISFIRE (603 PO30E EC-191 SHIFT SOLENOID/V A™3 1108 PQ750 AT-91
ECM : 0301 POBOS EC-264 SHIFT SOLENQID/Y B*3 1201 P0O755 AT-94
EGR SYSTEM 0302 50400 £C-209 TANK FUEL TEMP SEN 0402 P0180 EC-188
EGR TEMP SENSOR 0305 P1401 EC-295 THROTTLE POSI SEN'3 0403 PO120 EC121
EGRC SOLENQID/Y 1005 P1400 ECG-290 THRTL POSI SEN AT 1206 P70 ATS7
EGRC-BPT VALVE 0306 PO402 EC-217 TCR CONV CLUTCH SV 1204 PQ740 AT-80
ENGINE SPEED SIG*4 1207 PO725 AT-66 ;Y(VS?.EQALYST g;gg Egjég EC-219
EVAP PURG FLOW/MON 0111 P1447 EC-311 VGV BYPASS/V 0801 P 1441 EC-299
EVAP SYS PRES SEN 0704 PG40 BC-243 VEHICLE SPEED SEN 0104 POS00 EC-248
EVAP (SMALL LEAK) 0705 P0440 EC-222 VENT CONTROL VALVE | 0903 PC446 EC-238
FLUID TEMP SENSOR 1208 PO710 AT-61 VHCL SPEED SEN A/T*4 1102 PO720 AT-64
FR ©2 SEN HTR-B1 0801 0135 EC-138 *1: In Diagnostic Test Made |l (Self-diagnestic results). These
FR Q2 SEN HTR-B2 1001 PO155 EC-156 numbers are controlled by_NISSAN.
owrorsensonmn | e | poa | mowm e pmeosuemewibel SAERGE L
FRONT 02 SENSOR-B2 0303 PO150 EC-151 *4: The MIL illuminates after A/T contro! unit enters the fail-
safe mode in two consecutive trips, if both the “Revolution

FUEL SYS LEAN/BK1 0115 po1N EC-168 sensor” and the “Engine speed signal” meet the fail-safe
FUEL SYS LEANBKZ 0210 Poir o *5: g?:g;ﬁfh?saéitahgeng:gijgg,eﬁot meet P1900 of SAE J2012, it

is indicated only by CONSULT,
*6: While engine is running.
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC DTC e
CONSULT ltems Reference CONSULT ltems Reference vl
Py MiL1 | (CONSULT screen terms) page e MiL‘1 | (CONSULT screen terms) page
— — Unable to access ECCS EC-77 PD420 0702 | TW CATALYST EC-210
£0000 o505 | NO SELF DIAGNOSTIC B Po430 0703 | SYSTEM
FAILURE INDICATED PO440 0705 | EVAP (SMALL LEAK) EG222 n
No DTC T]E;Sg EJSLSCELEF Iﬁlggx%sglc EC8 PO443 0807 | PURG CONT/V & S/V EC-230 Elil
P0446 0903 | VENT CONTROL VALVE EC-238
PO100 0102 | MASS AIR FLOW SEN'S EC-ge PO450 0704 | EVAP SYS PRES SEN EC-243 e
FO105 0803 |ABSOL PRESS SENSCR EC-105 POS00 0104 | VEHICLE SPEED SEN 0048
PO110 0401 | INT AIR TEMP SEN EC-111 POSOS 0505 | IACVLAAG VALVE I
POT15 0103 | COOLANT TEMP SEN EC-116 P0510 0203 | CLOSED THRL POS SW EC-257
PO120 0403 | THROTTLE POSI SEN*3 EC-121 - 0504 | AT COMM LINE £C-261
PC125 0808 | *COOLANT TEMP SEN EC-127 0605 0301 | ECM EC261 =5
FOT30- ) 0307 | CLOSED LOOP-BI EC-132 PO05 | 1003 | PARK/NEUT POSI SW £C 266
FO130 0503 | FRONT 02 SENSQR-B1 EC-133 0705 101 | INHIBITOR SWITCH AT 55 o
PO135 0901 | FR O2 SEN HTR B EC-138 PO710 1208 | FLUID TEMP SENSOR AT-61
Po136 0707 | REAR Q2 SENSORBI EC-142 PO720 1102 | YHCL SPEED SEN A/T*4 AT-64 i
PO141 0902 | RR O2 SEN HTR-B1 EC-148 PO725 1207 | ENGINE SPEED SIG*4 AT-686 !
PO150 0308 |CLOSED LQOP-B2 FGC-132 50731 103 | AT 1ST SIGNAL AT-68
FO150 0303 | FRONT 02 SENSOR-B2 EC-151 S 1104 | AT 9ND SIGNAL AT T
PO155 1001 | FR 02 SEN HTR-B2 EC-156 — 105 | AT 3RD sIGNAL o
PO156 0708 |REAR O2 SENSOR-B2 EC-160 — 1106 | A/T 4TH SIG OR TCC e TR
Po181 1002 | RR O2 SEN HTR-B2 FC-184 PO740 1204 | TOR CONV CLUTCH SV AT-80
U ovg sl e S Bl e SO B I
“ i FO745 1205 | LINE PRESSURE S/V AT-88
Fot74 0210 | FUEL SYS LEAN/SKZ EC-178 PO750 1108 | SHIFT SOLENOID/V A'3 AT-91 .
pot7s 0209 fFUEL SYS RICH/BK2 FC183 POT55 1201 | SHIFT SOLENQID/Y B*3 AT-94 e
PO180 0402 | TANK FUEL TEMP SEN EC-188 P1105 1302 | MARIBARO SW SOLV S
PO300 0701 | MULTI CYL MISFIRE EC-191 P1320 0201 |IGN SIGNAL-PRIMARY EC-279 [,
pose 0608 | CYL 1 MISFIRE EC-191 P1336 0905 | CRANK P/S (OBD) COG EC-285
Egzgz 2222 z:ti x:z;’:i :2:2: P1400 1005 | EGRC SOLENQIDN EC290 |y
P1401 0305 |EGR TEMP SENSOR EC-295
PO304 0505 | CYL 4 MISFIRE EC-181 P1441 0801 | VC/V BYPASS/V EC-209 o
PO30S 0804 | CYL 8 MISFIRE EC-191 P1445 1008 | PURG VOLUME CONT/Y EG-304 2l
P0308 0603 | CYL 6 MISFIRE EC- P1447 0111 | EVAP PURG FLOW/MCN EC-311
Po325 0304 1 KNOCK SENSOR EC-185 P1605 0804 | A/T DIAG COMM LINE EC-218 [Fi5
P33 0802 | CRANK POS SEN (OBD) EC-198 ' P1705 1206 | THRTL POSI SEN A/T*3 AT-97
zgj;g 2;2; EQD:SST;TE;OS' SEN Eg'igz P1760 1203 | OVERRUN CLUTGH S/V AT-99 o
P1900 0208 | OVER HEAT LC17
P0402 0306 | EGRC-BPT VALVE EC-217 .
*1: In Diagnostic Test Mode |l (Self-diagnostic resulis). These i

numbers are controlled by NISSAN. il

*2: These numbers are prescribed by SAE J2012.

*3: When the fail-safe operation occurs, the MIL illuminates.

*4: The MiL illuminates atter A/T control unit enters the fail- El.,
safe mode in two consecutive trips, if both the “Revolution
sensor” and the "Engine speed signal” meet the fail-safe
condition at the same time. (R

*5: Since this diagnosis does not meet P1900 of SAE J2012, it ™
is indicated only by CONSULT.

*6: While engine is running.
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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

§F

NT379
KV10114400 [Loosening or tightening rear heated oxygen
(J-38365) a sensor
Heated oxygen sensor qan
wrench M

NTB36 a: 22 mm (0.87 in)

Commercial Service Tool
Tool name Description
Fuel filler cap adopter Checking fuel tank vacuum relief valve open-
ing pressure
NT653

Supplemental Restraint System (SRS) “AlIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-
ity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System con-
sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-
senger 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 must be performed
by an authorized NISSAN dealer.

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

e 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 for the complete harness, for easy identification.

EC-4



PRECAUTIONS AND PREPARATION

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

The ECM (EGCS control module) has an on board diagnostic system. It will light up the malfunction indica-
tor lamp (MIL) to warn the driver of a malfunction causing emission deterioration. -

CAUTION:

Be sure to turn the ignition switch “OFF” and disconnect the negative battery terminal before any
repair or inspection wark. The open/short circuit of related switches, sensors, solenoid valves, etc.
will cause the MIL to light up. '
Be sure to connect and lock the connectors securely after work. A loose (unlocked) connector will
cause the MIL to light up due to the open circuit. (Be sure the connector is free from water, grease,
dirt, bent terminals, etc.)

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

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

Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM or A/T
control unit before returning the vehicle to the customer.

EC-5
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PRECAUTIONS AND PREPARATION
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BATTERY

®» Always use a 12 velt battery as power
saurce.

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

WHEN STARTING

e Do not depress accelerator pedal when
starting.

s Immediately after starting, do not rev up
engine unnecessarify.

# Do not rev up engine just prior to
shutdown.

Engine Fuel & Emission Control System

ECM (ECCS Control Module)

Do not disassemble ECM.

I a battery terminzal is disconnected,
the memory will return to the ECM
value.

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

ECM PARTS HANDLING

o Do not disassemble mass air flow sensor.

Hand!e mass air flow sensor carefully te
avoid damage.

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

e Do not disassemble |ACY-AAC valve.

Even a slight [cak int the air intake
system can cause serious problems.
Do not shock or jar the camshaft
position sensor or crankshaft position
sensor (OBD).

loRC

EC-6

WIRELESS EQUIPMENT

s When installing CB ham radio or a
mobile phone, be sure to cbserve the
following as it may adversely affect
electronic control sysiems depending
on its installation location.

1) Keep the antenna as far away as
possible fram the eiectronic control units,

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

Do not let them run parallel for a long
distanca.

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

4} Be sure to ground the radio to vehicle
body

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

# Tighten fuel hose clamps to the
speacified torque. (Refer to MA section.}

ECM HARNESS HANDLING

& Securely connect ECM harness
connectors,

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

o Keep ECM harness al least 10 cm (3.2
in.) away from adjacent harnesses to
prevent an ECM system malfunction
due to receiving extiernal necisg,
degraded operation of ICs, stc.

* Keep ECM parls and harnesses dry.

» Before removing parts, turn off ignition
switch and then disconnecl battery
ground cable.

SEFS52RB



PRECAUTIONS AND PREPARATION

SEFZ289H
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Precautions

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

e  When connecting ECM harness connector, tighten secur-

ing bolt until the gap between orange indicators disap-

pears.
@ :3.0-5.0Nm (0.3 - 0.5 kg-m, 26 - 43 in-ib)

¢ When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin terminals (bend or #

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

s Before replacing ECM, perform Terminals and Reference

Value inspection and make sure ECM functions properly.
Refer to EC-85.

e After performing each TROUBLE DIAGNOSIS, perform

“OVERALL FUNCTION CHECK” or “DTC (Diagnostic
Trouble Code) CONFIRMATION PROCEDURE”.

The DTC should not be displayed in the “DTC CONFIRMA-
TION PROCEDURE” if the repair is completed. The
“OVERALL FUNCTION CHECK" should be a good result if
the repair is completed.

EC-7
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PRECAUTIONS AND PREPARATION

Precautions (Cont’d)
¢ When measuring ECM signals with a circuit tester, never

atlow the two tester probes to contact.
Accidental contact of probes will cause a short circuit and

damage the ECM power transistor.

Harness connector
for solenoid valve

NG
Solenoid valve
ol
@ rd
D
® oK
Circuit tester b'
SEF348N
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

IACV-AAC valve and IACV-FICD solenoid valve

Knock sensecr
Injectors
Front heated oxygen sensor RH
Frant heated oxygen
sensor harness connector LH —\ \
Rear heated oxygen
sensor harness connector LH \
Rear heated oxygen \

sensor harness connector RH—
sensor harness cohnector RH

Front heated oxygen \

— Crankshaft position sensar (OBD)
T EGRC-BPT valve

{—EGR temperature sensor

Front heated oxygen sensor (LH)

EGR valve
MAP/BARO switch solencid valve
EVAP canister purge
{7 control solenoid valve

EVAP canister purge
control valve

EVAP canister purge
volume control valve

/

Power steering cil pressure switch /

Engine coolant tempsrature sensor

Ignition coil, power transister and
camshaft position sensor built into distributorJ

Throtile position sensor and closed throttle position switch

EC-9

Intake air
L temperature sensor

Mass air flow sensor
—Absolute pressure sensor

EGRC-solenoid valve

SEF3367

||—')\ '__,3\
il

ST
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

IACV-AAC valve Engine front
Ea= | —

G Front heated
oxygen sensor RH
- o

-~ Knock sensor
e

)
N7 (f o Ea R N
/ " Fuel pressure™
[ regulator A
L) )k
Front heated oxygen * /f
by -

IACV-FICD

TS £
sensor LH \\_\&\“y = salenoid valve harness
r connector
- SEF956R SEF956R

::__—\—“‘“‘_::—:_L_l\i B!jf_a\ — T /\ \/ \\% /~Front bumper
Heilm_ea%ed oxygen sensor LH ———————"_ e “\/

4 - Cl —

) :

<t

Intake air temperature

senso%/

[
[
SEF957R _— SEF9o8A
4 i .
/ —Rear heated oxygen sensor LH }& E>é\ﬂ U/
\ temperature sonsor - "EGR valve
= <

~— Crankshah position senscr 3
o) A N0
ﬁég/}\r/ *4/)\/ & ff’/,’
%5 X Hon S w0 |
& /\ < < I| € ((" y EGI?@-@P?@valve

ﬂ T\ - Transmission EGﬁC-so!enoid valve 1~
SN I

Em/q/'n front o /
gine fron - - i
SEF9LOR Ej N ' SEF960RA

162 EC-10



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

Vacuum Hose Drawing

CJ/

~—— EGRC-BPT valve

N TO’EVAP canister
NI T

%
- = e
A |
D \ ( & \’\/ w\-EVAP carister
- \ W= \\Sﬁ E:I?ee control

% - EVAP canister purge
z vofume gontrol valve
EGRGC-solenoid valve
Absclute pressure sensor—/
EGRC-BPT
/valve
MAP/BARO switch solenoid valve

:
by
One-way valve /

To

vacuum gallery
EVAP canister purge
control selencid valve

SEF433T

EC-13




166

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshait position sensor

System Chart

Y

Mass air flow sensor

Engine coolanl temperature sensor

Y

Front heated exygen sensor

Y

h 4

Ignition switch

Y

Throttle position sensor

Y

4

Closed throttle position switch

Y

Park/Neutral position switch (A/T
medels})

Neutral pasition switch (M/T mod-
els)

Y

Air conditioner switch

Knack sansor

Y

Y

1

EGR temperature sensor

® [ntake air temperature sensor

® Absolute pressure sensor

® EVAP control system pressure
Sensor

Y

Bailery voltage

Power steering oil pressure switch

Y

Y

Vehicle speed sensor

Y

Tank fuel temperature sensor

Y

Crankshaft position sensor (OBD}

Y

"3

Rear heated oxygen sensor

Y

2

A/T control unit

Y

Electrical toad

Y

ECM
(ECCS
control
module)

Fuel injection & mixture ratio
control

Injectors

Distributor ignition system

Y

Power transistor

Idle air control system

Y

IACV-AAC valve and
IACV-FICD solenoid valve

Fuel pump control

Y

Fuel pump relay

Front heated cxygen sensor
monitor & on board diagnostic
system

b d

Malfunction indicator lamp
{On the instrument panel)

EGR controf

Y

EGRC-solenoid valve

Front heated oxygen sensor
heater contirol

Front heated oxygen senser
heater

Rear heated oxygen sensor
heater control

A 4

Rear heated oxygen sensor
heater

EVAP canister purge flow con-
trol

Y

® EVAP canister purge volume
control valve

® EVAP canister purge control
solenoid valve

Air conditioning cut control

A

Air conditioner relay

Y

EC-14

e EVAP canister vent control
valve

® Vacuum cut valve bypass
valve

s MAP/BARO switch solenoid
vaive

*1: These sensors are not used to control the engine system. They are used only for the on board diagnosis.
*2: The DTC refated to A/T will be sent o ECM.
*3: This sensor is not used to control the engine system under normal conditions.
*4: This switch will operate in place of the throtlle position sensor 1o control EVAP parts if the sensor malfunctions.




ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

Engine speed and piston position

Camshaft position sensor

WA
Mass air flow sensor Ameunt of intake air
>
Edil
Engine coolant temperature sensor Engine coolant temperature .

Front heated oxygen sensor Density of oxygen in exhaust gas

Throttle pesition sensor - Throttle position

Throtile valve idle position o
Park/Neutral position switch {A/T models) Gear position _ ECM
Neutral position switch (M/T models) (ECCS I
control . Injector s
medule)
Vehicle speed sensor Vehicle speed . Al
Ignition switch Start signal 5
> AT
Air conditioner switch Air conditioner operation R TE
Knock sensor Engine knacking condition - o
Battery Battery voltage - 25
- I 4=
Rear heated oxygen sensor” Density of oxygen in exhaust gas - i
Ll R
* Under normal conditions, this sensor is not for engine control operation, -
27
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION
SYSTEM INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector is In addition, the amount of fuel injected is compen- il
determined by the ECM. The ECM controls the sated to improve engine performance under various
length of time the valve remains open {injection operating conditions as listed below. . B

{Fuel increase)

pulse duration). The amount of fuel injected is a .
e During warm-up

program value in the ECM memory. The program

. . . o & \When starting the engine o
value is preset by engine operating conditions. e During acceleration 4]
These conditions are determined by input signals ¢ Hot-engine operation
(for engine speed and intake air) from both the cam- e When selector lever is changed from “N” to “D” g
shaft position sensor and the mass air flow sensor. (A/T models only) U
¢ High-load, high-speed aperation
{Fuel decrease) EL

& During deceleration
e During high engine speed operation

B

EC-15 167



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROQL ECM
(ECCS
control Injection pulse

Feedback s;gnal moduie)

Front
heated
oxygen
sensor
\, Fuel injection
Combustion

MEF025DA

168

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

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control- The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem uses a front heated oxygen sensor in the exhaust manifold to
monitor if the engine operation is rich or lean. The ECM adjusts the
injection pulse width according to the sensor voltage signal. For
more information about the front heated oxygen sensor, refer to
EC-133, 151. 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 sto-
ichiometric by the signal from the rear heated oxygen sensor.

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects
any of the following conditions. Feedback control stops in order to
maintain stabilized fuel combustion.

e Deceleration and acceleration

High-lcad, high-speed operation

Engine idling

Malfunction of front heated oxygen sensor or its circuit
Insufficient activation of front heated oxygen sensor at low
engine coolant temperature

& High engine coolant temperature

e During warm-up

¢ When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

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

“Fuel trim” refers to the feedback compensation value compared
against the basic injection duration. Fuel trim includes short term
fuel trim and long term fuel trim,

“Short term fuel trim” is the short-term fuel compensation used to
maintain the mixture ratio at its theoretical vaiue. The signal from
the front heated oxygen sensor indicates whether the mixture ratio
Is RICH or LEAN compared to the theoretical value. The signal
then triggers a reduction in fuel volume if the mixture ratio is rich,
and an increase in fuel 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 vatue. Such deviation will occur due to indi-
vidua! engine differences, wear over time and changes in the usage
environment.

EC-16



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

FUEL INJECTION TIMING
@ Simultanecus multiport fuel injection system Two types of systems are used
B P
@l
:o. ;_ cy:ﬁnger 1 H H Sequential multiport fuel injection system
Nz: 5 z;,::dz J N g Fuel is injected into each cylinder during each engine cycle accord-
No. 4 cylinder [ I ing to the firing order. This system is used when the engine is run- 1A,
No. 5 cylinder /1 I I ning.
No. & cyliru::ler—ﬂ n n ] ] L. i E[‘\‘ﬂ
|~ 1 engine cycle — Simultaneous multiport fuel injection system Sl
Fuel is injected simultaneously into all six cylinders twice each
engine cycle. In other wards, pulse signals of the same width are
.S el multioort fuel infect . simultaneously transmitted from the ECM. )
equential muliport fue fnjection system The six injectors will then receive the signals two times for each
‘ 11 engine cycle.
No. 1 cylinder ; - . . . .
No. 2 ovlinder [l This system is used when the engine is being starled and/or if the
No. 3 c:"nder M fail-safe system (CPU) is operating.
No. 4 eylinder I (=
No. 5 cylinder I FUEL SHUT—OFF
MNo. & cyfinder _ I_L_’ Fuel to each cylinder is cut off during deceleration or operation of
= 1engine cysle———1 | {hg engine at excessively high speeds. Gl
SEC2548 Ik
Distributor Ignition (DI) System -
INPUT/OUTPUT SIGNAL LINE -
Camshalt position sensor Engine speed and piston position . ol
Mass air flow sensor Amount of intake air . EB
; Engine coclant temperature )
Engine coolant temperature sensor » |5

Throttle pasition
Throttle position sensor P » [,
Throttle valve idle position o

ECM

Vehicle speed
Vehicle speed sensor P | (ECLS p Power tran- B
control sistor
. ! Start signal module)
Ignition switch . w
v Sl
Engine knocking
Knock senscr > P
el
i i Gear position
Park/Neutra! position switch {A/T models) > e
MNeutral position switch {M/T models}) =
Battery voltage )
Battery y 9 » RIS
&l
D)4
169
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
{msec) P

1.75

A
=
3 1.50
3
5 125
o}
o
= 1.00
Q
& 0.75
£
N
600 1,000 1,400 1,800 2200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Afr 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 transistor.

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 Al starting
e During warm-up
e Atidle
e At low battery voltage
¢ [uring acceleration
The knock sensor retard system is designed only for emergencies.
The basic ignition timing is programmed within the anti-knocking
zone, if recommended fuel is used under dry conditions. The retard
system deoes not operate under normal driving conditions.
If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM (ECCS controf module). The
ECM retards the ignition timing to eliminate the knocking condition.

Air Conditioning Cut Control

Y

Air conditioner switch

Thrattle valve opening angle

A4

Throtile position sensor

ECM

Engine speed (ECCS Air
Camshalft pcsition sensor ™ control * conditioner
imodule) relay

Engine coolant temperature

Engine coolant temperalure sensor

Start signal

Y

Ignition switch

SYSTEM DESCRIPTION

This system improves engine operation when the air

conditioner is used.

Under the following conditions, the air conditicner is

turned off.

& When the accelerator pedal is fully depressed.

o When cranking the engine.
® At high engine speeds.
L

When the engine coolant temperature becomes

excessively high.

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Cut Control (at no load & high engine

speed) &l
INPUT/OUTPUT SIGNAL LINE
. f\lr1£.\
Vehicle speed senscr Vehicle speed . A
Park/Neutral position switch (A/T models) Neutral position > =]
Neutral position switch (M/T models)
ECM
ti (ECCS >
Throttle position sensor Throttle position »| control > Injectors L&
module)

Engine coclant temperature

Engine coolant temperature sensor

Y

Camshaft position sensor Engine speed . =
» B

If the engine speed is above 2,200 rpm with no load (for example,

in neutral and engine speed over 2,500 rpm) fuel will be cut off after (i
some time. The exact time when the fuel is cut off varies based on
engine speed.

Fuel cut will operate until the engine speed reaches 1,900 rpm, [
then fuel cut is cancelied.

NOTE: s
This function is different from deceleration control listed 1
under “Multipert Fuel Injection (MFI} System”, EC-15.

EC-19 11
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EVAPOR

ATIVE EMISSION SYSTEM

Description

| cantrol valve
' @Helief of vacuum ! '

‘ || EVAP canister
Sealing gas cap with <j - Air
pressure relief valve '
and vacuum relief E— « . Fuel vapor
valve R\ i

L =

Intake manifold

Throttle body

EVAF canister purge
volume control valve

Vacuum cut valve

\ One-way valve

EVAP canister purge
cantrol solenoid valve

EVAP canister purge

Fuel tank

SEFg475

C~\

i

SEF428T

Plnch

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

The fuel vaper from sealed fuel tank is led into the EVAP canister
when the engine is off. The fuel vapor is then stored in the EVAP
canister. The EVAP canister retains the fuel vapor until the EVAP
canister is purged by air.

When the engine is running, the air is drawn through the bottom of
the EVAP canister. The fuel vapor will then be led to the intake
manifold.

When the engine runs at idle, the EVAP canister purge control
valve is cfosed. Only a small amount of vapor flows into the intake
manifold through the constant purge orifice.

As the engine speed increases and the throttle vacuum rises, the
EVAP canister purge control valve opens. The vapor is sucked
through both main purge and constant purge orifices.

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Pinch the fresh air hose.
2. Blow air port & and check that it flows freely out of port ®.

EC-20



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

g\-{ﬁl TIGHTENING TORQUE
l‘ 56152; 5-(3] 65, 451 - 56.4 Tighten EVAP canister as shown in the figure. @
é‘;f/_ o ”:1' - 0.65, 459 - 36.4) Make sure new-O ring is installed properly between EVAP can-
e Y X ister and EVAP vent control valve.
oy WA
8.4 - 10.8 =
(0.85 - 1.10, 74.4 - 95.5)
] : Nem (kg-m, in-lb) SEF231S LG
FUEL TANK VACUUM RELIEF VALVE (Built into fuel
filler cap)
1. Wipe clean valve housing.
2. Check valve opening pressure and vacuum.
Pressure: FE
15.3 - 20.0 kPa (0.156 - 0.204 kg/cm?, 2.22 - 2.90
i psi)
; : Vacuum: @
j ~vae B -6.0 to -3.3 kPa (~0.061 to -0.034 kg/icm?, ~0.87 to
i Valve A ~0.48 psi) )
Fuel tank side serao7n| 3. ) out of specification, replace fuel filler cap as an assembly. M7
CAUTION:
v P Use only a genuine fuel filler cap as a replacement. If an incor- |
s A rect fuel filler cap is used, the MIL may come on. AT
Fuel filler Pressure
T
valve
Fuel filler cap adapter FE
SEF2438
EVAP CANISTER PURGE CONTROL VALVE 184
Refer to EC-230.
VACUUM CUT VALVE B

Refer to EC-299.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE .
VOLUME CONTROL VALVE ST
Refer to EC-304.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE i
CONTROL SOLENOID VALVE

Refer to EC-230. B

TANK FUEL TEMPERATURE SENSOR

Refer to EC-188. HA&
=1,
D)4
173
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

Fuet pressure regulator
[} =
éé 2

< EGR valve /,_/
N
\K /\ \ EGRC-BPT valve
= RN

N
< P
5 < To
1%
Throttle bady = LRI \ EVF_\P
\ (=) L) ] < canister
N

EVAP canister
purge cordrol

o) /
[ valve
EVAP canister purge

[}
volume coentral valve

EGRC-solencid vaive /
Absolute pressure sensor A
|
i V\
MAP/BARO switch solencid valve

9 >
Cne-way valve —/
/

EVAP canister purge
contral sclencid valve

SEF434T
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing {Cont’d)

=2 Vacuum cut valve
-~ bypass valve

€

\ EVAP canister
EVAP control

system pressure sensor EVAP canister
vent control valve

Water saparator

View X

SEF435T

EC-23




176

POSITIVE CRANKCASE VENTILATION

PCV valve
_\ TN

i

K
1

=

I
—Baffle plate

&3 : Fresh air

J 4 : Blow-by gas
SECB31AA
Engine not running Cruising
or backfiring
I\
Idling or Acceleration
decelerating or high load
= —
-[E=--
SEF559A

SEC137A

Description

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

The positive crankcase ventilation (PCV) valve is provided to con-
duct 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 ventilating air.

The ventilating air is then drawn from the air inlet tubes into the
crankcase. In this process the air passes through the hose con-
necting air inlet tubes to rocker cover.

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

On vehicles with an excessively high biow-by, the valve does not
meet the requirement. This is because some of the flow will go
through the hose connection to the air inlet tubes under all condi-

tions.

Inspection
PCV (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove PCV hose from PCV valve; if
the valve is working properly, a hissing noise will be heard as air
passes through it and a strong vacuum should be felt immediately
when a finger is placed over valve inlet.

PCV 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-24



BASIC SERVICE PROCEDURE

/ Fuel Pressure Release

?3‘232,“3332”9“[” Before disconnecting fuel line, release fuel pressure from fuel ,
° line to eliminate danger. =

1. Turn ignition switch “ON”. .
2. Perform “FUEL PRESSURE RELEASE” in "WORK s
SUPPORT” mode with CONSULT. N
3. Start engine.
4. After engine stalls, crank it two or three times to release gy
all fuel pressure.
5. Tum ignition switch “"OFF”.
SEF979R “_'k\:,

B FUEL PRES RELEASEN [

FUEL PUMP WILL STCOP BY
TOUCHING START DURING
IDLE. [BE
CRANK A FEW TIMES AFTER
ENGINE STALL.

m

[ START ] "
SEF823K el
L . ‘F—". 1. Remove fuel pump fuse located in fusible link box. )
Fuel PW@JUSE P 2. Start engine. AT
f %:J\ | 3. After engine stalls, crank it two or three times to release
E Ol e all fuel pressure.
§§§ 4. Turn ignition switch “OFF”. TE
5. Reinstall fuel pump fuse after servicing fuel system.
/i‘\t“\ .
~———\.Fuse block (J/B) D
<
[
S5EFS63R
Fuel Pressure Check a8,

e When reconnecting fuel line, always use new clamps.

¢ Make sure that clamp screw does not contact adjacent
parts. B R

e Use a torque driver to tighten clamps.

e Use Pressure Gauge to check fuel pressure. N

e Do not perform fuel pressure check with system operat- Sl
ing. Fuel pressure gauge may indicate false readings.

1. Release fuel pressure to zero. S

2. Disconnect fuel hose between fuel filter and fuet tube (engine ™
side).

3. Install pressure gauge between fuel filter and fuel tube. 1)

4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge. )
At idling: i
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected EL
Approxitnately 294 kPa (3.0 kg/cm?, 43 psi)
6. Stop engine and disconnect fuel pressure regulator vacuum 5
hose from intake manifold. 132
. 7. Plug intake manifold with a rubber cap.
SEF984R] 8. Connect variable vacuum source to fuel pressure regulator.
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Vacuum

Fuel pressure

SEF7T18B

SEFQ66R

SEF967R

Fuel Pressure Check (Cont’'d)
9. 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.

Injector Removal and Installation

1.

Release fuel pressure to zero. Refer to previous page.

Drain coolant by removing drain plugs from both sides of cyl-
inder block.

Separate ASCD and accelerator control wire from intake mani-
fold collector.

Remove intake manifold collector from engine.

The following parts should be disconnected or removed.
Harness connectors for

IACV-AAC valve

IACV-FICD solenoid valve

Throttle position senscr and closed throttle position switch
assembly

EGR valve and EVAP canister purge control solenoid valve
EGR temperature sensor

Ground harness

PCV hoses

Vacuum hoses for

Brake booster

EGR valve and EVAP canister purge control solenoid valve
Fuel pressure regulator

EVAP canister

EGRC-BPT valve

Air hoses from

Air duct

IACV-AAC valve

. Water hoses for

Throitie body

Air refief plug

EVAP canister purge hose

. EGR flare tube

Remove injector fuel tube assembly.

The following parts should be disconnected or removed.

e Vacuum hose for fuel pressure regulator

¢ Fuel feed and return hose

& Ajl injectors harness connectors

Push injector tail piece.

Do not pull on connector.

Do not extract injector by pinching.

s e e

QTeedesoees e T oee
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Injector Removal and Installation {(Cont’d)

6. Push out any malfunctioning injector from injector fuel tube.
Insulator 7. Replace or clean injector as necessary.
Injector s Always replace O-rings with new ones. @l
e Lubricate O-rings with engine oil.
8. Install injector to injector fuel tube assembly. hA
]
SEFO88T) L@

9. Install injectors with fuel tube assembly 10 intake manifold.
Tighten in numerical order shown in the figure.
a} First, tighten all bohs to 6 to 7 N-m (0.6 to 0.7 kg-m, 4.3 to 5.1

ft-b}.
b} Then, tighten all bolts to 10.8 to 14.7 N-m (1.1 to 1.5 kg-m, 8 [I=
to 11 fi-1b).
10. Reinstall any part removed in reverse order of removal.
CAUTION: Gl

After properly connecting fuel hose to Injector and fuel tube,
check connection for fuel leakage.

SEF089T)

Fast Idle Cam (FIC) Inspection and Adjustment
% MONITOR % NoFaL [] 1. Turn ignition switch “ON”. ar
2. See “COOLAN TEMP/S” in “DATA MONITOR” mode

with CONSULT. -
3. When engine temperature is 25£5°C (77+2°F), make ITF

sure that the center of mark (& is aligned with mark

as shown in the figure. P

COOLAN TEMP/S 25°C

[ RECORD A

SEF052R

G
Fitdn

@ 1. Turn ignition switch “OFF”.
WE 2. Disconnect engine temperature sensor harness con-
nector and check resistance as shown in the figure.
3. Start engine and warm it up. I8
When the resistance of engine temperature sensor is "
1.65 to 2.4 k2, make sure that the center of mark & is

aligned with mark ® as shown in the figure. a7
SEF536H
e If NG, adjust by turning adjusting screw. BT
Mark (@) Lock nut:
(cam follower lever) i@ : 0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib)
Mark it
Mark
{fast idle cam)
EL
Adjusting |5
screw =0
Lock nut Thermo-element  SEFS970R
179
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Mark @

{cam follower lever)

Mark ©

(fast idle cam)

SEFY7IR

Fast Idle Cam (FIC) Inspection and Adjustment

(Cont'd)

4. Start engine and warm it up.

@5.

®
[ ]
= 5.
L
L

When engine temperature is 8015°C (176+9°F), check
the following.

The center of mark & is aligned with mark @©.

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

When the resistance of engine temperature sensor is
0.26 to 0.39 kQ, check the following.

The center of mark (& is aligned with mark ©.

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

e |f NG, replace thermo-element and perform the above inspec-
tion and adjustment again.
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Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment 2l

PREPARATION 2. On air conditioner equipped models, checks
should be carried out while the air condi-

1. Make sure that the following parts are in ’ R s
good order. tioner is “OFF”. o _ i

e Battery 3. On automatic transmission equipped

® |Ignition system rpo_dels, when checkiqg idle rpm, ignition -

e Engine oil and coolant levels timing and mixture ratio, checks should be =4

® Fuses carried out while shift lever is in “N” posi-

. tion. o

® \Egchﬂuhna]r;ﬁssz: onnector 4. When measuring “CO” per_cel:ltage,_in§ert LG

¢ Air intake system probe more than 40 cm (15.7 in) into tail pipe.

5. Turn off headlamps, heater blower, rear

il fill i .
(Oil filler cap, oil level gauge, etc.) defogger.

e Fuel pressure . .
e Engine compression 6. Keep front wheels pointed straight ahead.
e EGR valve operation 7. Make the check after the cooling fan has e
IFi=
e Throttle valve stopped.
e EVAP canister purge control valve
GlL
Overall inspection sequence WIT
INSFECTION START
AT
¥
Perform on board diagnostic sys- NG .| Repair or replace. o
tem. " 1
OK
¥ e
Fi)
Check & adjust ignition timing. " L
- 4
v Fi
Check & adjust idle speed. NG | Check IACV-AAC valve.
oK R
A d
v v
Check function of front heated oxy- | NG _| Check harnesses for front NG | Repair or replace harness{es). 2
gen sensors, " heated oxygen sensors, g
> oK ST
A4
Check CO%. NG .| Check emission control parts
OK " and repair or replace if neces- BS
sary. )
A
’ By
Replace frent heated oxy-
gen Senscrs.
i
[FLA
Y A
INSPECTION END OK{ Check function of front NG
N neated oxygen sensors. EL
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N

N\
120 270

SEF246F
// x 1000 r/min \
SEF247F
\ |
~ //
— [ CHECK —
e ~
/1 N\
SEFO51P

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

START J
1 .

Visually check the following:

® Air cleaner clogging

® Hoses and ducts for leaks

¢ EGR valve operation

& Electrica! connectors

e Gasket

® Throttle valve and throttle position sensor operation

r

Start engine and warm it up until engine coolant tempera-
ture indicator points o the middle of gauge.
Ensure engine stays below 1,000 rpm.

B h 4

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

Y

Perform diagnostic test mode Il (Self-diagnostic results)
{Diagnostic Test Mode ll}. Refer to EC-49.

0K j NG

*

Repair or replace components as necessary.

m‘l

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

Race engine (2,000 - 3,000 rpm) two or three times
under na-load, then run engine at idle speed.

E L4

Turn off engine and disconnect throttle position sensor

Throtlle position sensor
harness_cgnnecior

SEFY75R

harness connector.

Start and race engine (2,000 - 3,000 rpm) two or three
times under no-load, then run at idie speed.

y

Check ignition timing with a timing light.

15°22° BTDC {in “N” position)

OK ¢NG

Adjust ignition timing by turning dis-
tributor after loasening securing
bolts.

:

Turn off engine and connect throttle

«—— (@

F 3

position sensor harness connector to
throttle position sensor.
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Idle Speed/Ignition Timing/ldle Mixture Ratio

EC-31

Adjustmen nt’
Timing j t (co t d)
indicator
! &
Check base idle speed.
Read idle speed in “DATA MONITOR” mode with CONSULT. [,
@ Check idie speed. .
[
ok EM
700250 rpm {in "N position) —
SEF371S J,NG G
Race engine {2,000 - 3,000 rpm} 2 or 3 times under no-ioad then run
engine at idle speed.
Adjust idle speed by turning idle speed adjusting screw. S
@ Read idle speed in “DATA MONITOR" mode with CONSULT.
s L S S Check idle speed. GL
Mot @ P
Throttle position sensor 200250 N
+50 rpm (in “N" positi
harness connector SEF972R pm (in position) I
A T ‘ N
=3 EGR@;BPTJI valve // ' 4 e
\ _ Turr off engine and connect throttle position senscr harness connector. s
Close Start and race engine (2,000 - 3,000 rpm) 2 or 3 times under no-load then s
run at idle speed.
] “ 3
Check target idle speed.
= SEroran Read idie speed in “DATA MONITOR" mode with CONSULT. e
— . OR
1] .'i"g‘-:" Check idle speed. R
% MONITOR ¢ NOFAIL [] £, b
CMPS*RPM (POS) 750 rpm 750+50 rpm (in “N” position)
BE
OK TG R
Check IACV-AAC valve and replace if necessary. Refer to
EC-252. gu"
_ iri Tl
[ RECORD gg(_agg;ACV AAC valve harness and repair if necessary. Refer to ]
SEF976R
v 5T
Check ECM function® by substituting another known good ECM.
v ] I
Fun engine at about 2,000 rpm for about 2 minutes under | (D
no-load.
] =S
oy
g ) o
- -, I !»(
= <1000 min ~34 : ECM may be the cause a problem, but this is rarely the case. e
SEF247F
183
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¥¢ MONITOR ¥ NOFAIL []
CMPSeRPM (POS) 2087rpm
FR 02 MNTR-B1 LEAN
FR 02 MNTR-B2 RICH
| RECORD
SEF929Q)

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®

l

Check front heated oxygen sensor LH signal.
. 1. See “FR 02 MNTR-B2" in “DATA
\&/  MONITOR” mode.

2. Running engine at 2,000 rpm under
no-load {engine is warmed up
sufficiently.), check that the monitor
fluctuates between "[LEAN” and
“RICH” more than 5 times during 10
seconds.

1 time: RICH — LEAN — RICH
2 times: RICH — LEAN — RICH —
LEAN — RICH

OR
. Set “Left bank front heated oxygen
sensor monitor” in the Diagnostic
Test Mode 1. Refer to EC-49.
2. Make sure that malfunction indicator
lamp gces en mere than 5 times dur-
ing 10 seconds at 2,000 rpm.

SEFOSTD
N/
~ ~
— M CHECK —
-~ ~
/1 N\
SEF51P

OK Less than 5 times

r

Monitor does
not fluctuate.
Malfunction indicator
lamp does not blink.

Replace front heated oxygen sensor LH.

h 4

OK

MONITOR” mode.

seconds.

LEAN — RICH

Check front heated oxygen sensor LH signal.
1. See “FR 02 MNTR-B2" in “DATA r

2. Running engine at 2,000 rpm under
no-load {engine is warmed up
sufficiently.), check that the manitor
fluctuates between “LEAN" and
“RICH" more than 5 times during 10

1 time: RICH — LEAN — RICH
2 times: RICH — LEAN — RICH —

OR

. Set “Left bank front heated oxygen
sensor monitor” in the Diagnostic
Test Made . Refer to EC-49.

2. Make sure that malfunction indicator

lamp goes on more than 5 times dur-

ing 10 seconds at 2,000 rpm.
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Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
¥ MONITOR  ¥r NOFalL [] © _ ®

&
=

CMPS*RPM (POS)  2087rpm l +
FR 02 MNTR-B1 LEAN
FR 02 MNTR-B2 RICH Check front heated oxygen sensor RH signal.
1. See "FR 02 MNTR-B1” in “DATA noi fluctuate.
MONITOR” mode. Malfunction
2. Maintaining engine at 2,000 rpm under indicator lamp ' i
no-load (engine is warmed up does not blink.
l RECORD sufficiently.), check that the monitor fluctu-
SEF929Q ates between “LEAN” and “RICH” more L

Monitor does

==

=
£

[~ =

than 5 times during 10 seconds.
1 time: RICH — LEAN — RICH
2 times: RICH — LEAN -5 RICH —

LEAN — RICH ©
OR
@ 1. Set “Right bank front heated oxygen sen- FE
sor monitor” in the Diagnostic Test Mode

il. Refer to EC-49.

2. Make sure that malfunction indicator i
lfamgp goes on more than 5 times during
10 seccnds at 2,000 rpm.

SPRSST0 oK Less than 5 times
y
END AT
~ - 4 -
s
—— CHECK — Replace frent heated oxygen sensor RH. ‘i
g / \ ~ y L
' Check front heated oxygen sensor RH signal. NG
@\ 1. See “FR O2 MNTR-B1” in "DATA o
=/ MONITOR" mode. B
SFFD51P 2. Maintaining engine at 2,000 rpm under
no-load (engine is warmed up
sufficiently.), check that the monitor fluctu- iy
ates between “LEAN" and “"RICH” more
than 5 times during 10 seconds. -
1 time: RICH — LEAN — RICH 3R
2 times: RICH — LEAN — RICH —
LEAN — RICH o
OR el
“‘i'&:-:l’ 1. Set “Right bank front heated oxygen sen-
& sor monitor'” in the Diagnostic Test Mode .
1. Refer to EC-49. e
2. Make sure that malfunction indicator
lamp goes on more than 5 times during g
10 seconds at 2,000 rpm. =
OK
b |Li ’_‘l
END '
EL
DX
185
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Idle Speed/Ignition Timing/Idle Mixture Ratio
H 7
Front healed oxygen sensor AdIUStment (Cont d)
RH harness connector m ©
DISCONNECT DISCONNECT
G@ C‘ﬁ@ Eﬁ} Check front heated oxygen sensor RH harness:
— - 1. Turn off engine and disconnect battery ground cabie.
{ } " ECM O CDNNECTOR" 2. Disconnect ECM SMJ harness connector from ECM.
a6 3. Disconnect front heated cxygen senscr RH harness connec-
tor.
4. Check for continuity between terminal No. @ of ECM SMJ
@ harness connector and harness connector for front heated
oxygen sensor RH.
SEFG253
Front heated oxygen sensor Continuity eXisIS. .o err s sae e e OK
LH harness connector Continuity does not exist. ... oo NG
& DISCONNECT @ DISCONNECT O K NG
A€ B4 & ,
CH:) T Ecw |9 CONNECTOH” Repair or repiace harmess. -
87 v
Connect ECM SMJ harness connector 1o ECM.
®
SEF026S) Check front heated oxygen sensor LH harness:
1. Turn off engine and disconnect battery ground cable.
2. Disconnect ECM SMJ harness connector from ECM.
3. Disconnect front heated oxygen sensor LH harness connec-
for.
4. Check for continuity between terminal No. G of ECM SMJ
hamess connector and harness connector for front heated
oxygen senscr | H.
Continuity exists. ... OK
Continuity does not exist. ..o NG
OK NG
r
Repair or replace harness. T
A 4
Connect ECM SMJ harness conneactor to ECM.
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[]

W ACTIVETEST B

COOLANT TEMP 20°C
—zz=z===== MONITOR =z=zz====z

CMPSeBPM (POS) 1175rpm

INJ PULSE-B2 2.7msec

INJ PULSE-B1 2.7msec

IGN TIMING 10BTDC

i)
[Quf[_ UuP | DWN Jj@d|

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

l

1. Select “COOLANT TEMP” in “ACTIVE TEST” mode.
2. Set “COOLANT TEMP” to 20°C (68°F) by touching

@E

“DWN” and “Qd".
OR
.‘i:“‘ 1. Disconnect engine coolant temperature sensor harness
AN, connector.

2. Connect a resistor (2.5 kQ) between terminals of
angine coolant temperature sensor harness connactor.

MECT92B)
DISCONNECT (c ﬁ
& ® ¥
i IS, E% Starl engine and warm it up until engine cooiant temperature indi-
Engine coolan temperature cator points to the middle of gauge.
sensor harness connector
Q] y
Race engine {2,000 - 3,000 rpm} iwo or three times under
no-load, then run engine at ide speed.
2.5k £} resistor - OK
: SEF932Q Chack “CO" %, ;
]E Idle CO: 0.2 - 8%
TEMP =% After checking CC%,
1. Disconnect the resistor from terminals of engine coeclant tem-
'(“}y perature sensor.
120 270 2. Connect engine coclant temperature sensor harness connector
to engine coolant temperature sensor.
NG
y
Connect front heated oxygen sensor harness connectors te front
heated oxygen sensor.
SEF246F l
Check fuel pressure regulator. Refer to EC-25. [ ®
Check mass air flow serisor and its circuil. Refer to EC-99.
Check injector and its circuit. Refer to EC-321.
Clean or replace if necessary.
SEF248F Check engine coolant temperature sensor and its circuit. Refer to
EC-1186.
Check ECM function” by substituting another known good ECM. »®)

*: ECM may be the cause of a problem, but this is rarely the case.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

ing:
e Diagnostic Trouble Code (DTC) i e ss s eren s Mode 3 of SAE J1979
@ Freeze Frame datl . i e e e reee s e s s seet e e s esse e e e er e e e s tarararnreeeareesean Mode 2 of SAE J1979
e System Readiness Test (SRT) COTE .cooiiiiiir it e iode 1 of SAE J1979
e 1st Trip Diagnostic Trouble Code (15t Trip DTC) . ocviveereiiieecieeer e Mode 7 of SAE J1979
e st Trip Freeze Frame data
o  Tost values and Test lIMIIS .o v e reee e e rane e ram e e e nmn e Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

DTC isttrip DTC | Tree#e Frame | st irip Freeze SRT code Test value

data Frame data

Diagnostic test
mode li (Self- .
diagnostic O o
results)
CONSULT O O O Q O &
G8T O o2 0 O O

*1: When DTG and 1st trip DTG simultaneously appear on the display, they cannot be clearly distinguished from each cther.
*2: 1st trip DTCs for seli-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 lodgic), or when the ECM enters fail-safe mode (Refer to EC-77.).

Two Trip Detection Logic

When a malfunction is detected for the first time, 1st trip DTC and 1st trip Freeze Frame data are stored in
the ECM memecry. 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
tripy The “trip” in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed
during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL,
and store DTC and Freeze Frame data, even in the 1st trip, as shown below.

MIL DTC 1st trip DTG
ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip ond trip
Blinking Lighting up | fighting up | displaying | displaying displaying | displaying
Mistire (Possible three way catalyst
damage) X X "
— DTC: P0O300 - PO306 {0701,
0603 - 0608} is being delected
Misfire (Possible three way catalyst
damage) X N X
— DTC: P0O300 - PO306 {0701,
0803 - 0608) has been detected
Closed locp control — DTC: P0130 v X X
(0307}, PO150 {0308)
Fail-safe items {Refer to EC-77.) 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-diagnostic
result obtained. If the ECM memory was cleared previously, and the first trip DTC did not reoccur, the first trip
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not light up {two trip detection logic). If the same malfunction is not detected in the 2nd
trip {(meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same mal-

function is detected in the 2nd trip, both the first trip DTC and DTC are stored in the ECM memory and the g

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 first trip DTC is stored and a non-diagnostic operation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that
blink or light up the MIL during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.
Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-46.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-44. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continuously
are also displayed on CONSULT.

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

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step I, refer to page EC-72. Then perform “DTC confirmation
procedure” or “Overall function check” to try to dupficate the problem. If the malfunction is duplicated, the item
requires repair.

How to read DTC and 1st trip DTC

DTC and 1st trip DTC can be read by the following methods.
(& 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode 1! (Self-Diagnos-
tic Results) Examples: 0101, 0201, 1003, 1104, etc. :

These DTCs are controlled by NISSAN.

(@ 2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, elc.
S These DTCs are prescrived by SAE J2012.

E@ (CONSULT also dispiays the malfunctioning component or system.)

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

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

A sample of CONSULT display for DTC is shown at left. DTC or 1st
W SELF-DiAG ResuLTs M L] trip DTC of a malfunction is displayed in SELF-DIAGNOSTIC
RESULTS mode of CONSULT. Time data indicates how many
FAILURE DETECTED TIME times the vehicle was driven after the last detection of a DTC.
'A({?:'AAC VALVE 0 If the DTG is being detected currently, the time data will be “0”.
0505

[EERASE|| PRINT ||[FFdata

SEF215T|

EC-37
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W sELF-DiAG RESULTS B [ If a 1st trip DTC is stored in the ECM, the time data will be “[t1]”.
FAILURE DETECTED TIME
IACV-AAC VALVE [11]
[POS50S]

ERASE||PRINT ||FFdata

SEF216T,

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant
temperature, short term fuel trim, long term fuel trim, engine speed and vehicle speed at the moment a mal-
function is detected.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data.
The data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or GST.
The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For details,
see EC-59.

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

Priority ltems
Freeze frame data Misfire — DTC: PO300 - PO306 (0701, 0603 - 0608)
1 Fuel Injection System Function — DTC: PC171 (0118), PO172 (0114), PO174 (0210), PO175
{0209)
Except the above items (Includes A/T related items)

3 1st trip freeze frame data

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, first trip freeze data is no longer stored (because only one freeze frame data or
first trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the ECM memory and
freeze frame data with the same priority occurs later, the first {original) freeze frame data remains unchanged
in the ECM 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 EMISSION-
RELATED DIAGNOSTIC INFORMATION”. Refer to EC-46.

SYSTEM READINESS TEST (SRT) CODE

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

Inspection/Maintenance (I/M) tests of the on board diagnostic (OBD} Il system may become the legal require-
ments in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are set, conduct-
ing the /M test may not be allowed.

SRT codes are set after self-diagnosis has been performed two or more times. This occurs regardless of
whether the diagnosis is in “OK"” or “NG", and whether or not the diagnosis is performed in consecutive trips.
The following table lists the five SRT items (9 test items) for the ECCS used in R50 models.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
(&
SRT items Seli-diagnostic test items s
o ¢ Three way catalyst function (right bani) P0420 (0702)
Catalyst It
atalyst montioring ® Three way catalyst function {left bank) P0430 (0703) T,

® EVAP control system (Small Leak) P0440 (07056)

¢ EVAP control system purge flow monitoring P1447 (0111)

e Front heated oxygen sensor (right bank) P0130 (0503) 2
¢ Rear heated oxygen sensor {right bank) P0136 (0707} '

e Front heated oxygen sensor {left bank} P0150 (0303)

e Bear heated oxygen sensor (left bank) P0156 (0708) LC
e Front heated oxygen sensor heater (right bank) P0135 {0901}
® Rear healed oxygen sensor heater (right bank) P0141 (0902)
e Front heated cxygen sensor heater {left bank) P0155 (1001)
® Rear heated oxygen sensor heater {left bank) PO161 (1002}
e EGR function P0400 (0302)

o EGRC-BPT valve function P0402 (0306)

EVAP gystem monitoring

Oxygen senscr monitering

Oxygen sensor heater monitoring

EGR system monitoring

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later .-
(Refer to EC-486). In addition, after ECCS components/system are repaired or if the battery terminals remain 7=
disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

How to display SRT code s

/ET\ 1. Selecting “SRT” in “SRT-OBD TEST VALUE” mode with CONSULT
& For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items whose B
SRT codes are not set, “INCMP" is displayed. :

(B 2. Selecting Mode 1 with GST (Generic Scan Tool) o
NS |J|J:I
A sample of CONSULT display for SRT code is shown at left. .,
|| SRT [ | L] “INCMP” means the self-diagnosis is incomplete and SRT is not ™"
set. “CMPLT” means the self-diagnosis is complete and SRT is set.
CATALYST INCMP -
EVAP SYSTEM  INCMP i
02 SENSOR INCMP
02 SENHEATER  CMPLT
EGR SYSTEM INCMP Sl
I PRINT | S
SEF214T

How to set SRT code

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

(Cont’d)
¢ The time required for each diagnosis varies with road sur- Suggested transmission gear position for
face conditions, weather, altitude, individual driving habits, A/T models @[I
etc, -
Zone A refers to the range where the time required, for the Set the selector lever in the “D” position with the
diagnosis under normai conditions*, is the shortest. Zone B i i o
refers to the range where the diagnosis can still be per- overdrive switch turned ON. A
formed if the diagnosis is not completed within zone A. )
*: Normal conditions refer to the following: Suggested upshift speeds for M/T models
— Sea level ; EM
— Fiat road Shown below are suggested vehicle speeds for =%
— Ambient air temperature: 20 - 30°C (68 - 86°F) shifting into a higher gear. These suggestions relate
—— Diagnosis is performed as quickly as possible under nor- to fuel economy and vehicle performance. Actual |
mal conditions. upshift speeds will vary according to road —¥

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

conditions, weather and individual driving habits.

Pattern 1: & The teﬂgin? iagt?ﬁggﬁgt?i fn%ige':;:?olﬁnt t?};ﬂ For normal acceleration in low altitude areas [less
perature of -10 to 35° o 85°F) (where the .
voitage between the ECM terminals & and & is than 1,219 m (4,000 fi)]: -
30 4.3v). y | ACCEL CRUISE FE
® The engine must e operated at idle speed until Gear change  shift point shift point
the engine coolant temperature is greater than km/h (M PH) km/h (MPH)
70°C (158°F} (where the vaoltage between the =
. ) \I/EVCM terminals & ac?d & is Iowafar than 1.4V). 1st to 2nd 24 (15) 24 (15) i
attern 2: o When steady-state driving is performed again
even after it is interrupted, each diagnosis can 2nd to 3rd 40 (25) 29 (18) -
be conducted. In this case, the time required for 3rd to 4th 58 (36) 48 (30} [0
diagnosis may be extended.
Pattern 3: & The driving pattern outiined in *2 must be 4th to 5th 64 (40) 63 (39)
repeated at Jeast 3 times. e
On M/T models, shift gears following “suggested . . T
upshift speeds™ schedule at right. Fo_r high altltudg areas Iover_ 1,219 m (4_,000 ft)] and
Pattern 4: e Tests are performed after the engine has been quick acceleration in low altitude areas:
operated for at least 12 minutes. Gear change km/h (MPH) TE
¢ [he accelerator pedai must be held very steady
during steady-state driving. _ 1st to 2nd 24 (19)
e |f the accelerator pedal is moved, the test must 2nd to 3rd 40 (25) o)
be conducted alt over ggain. 4 {40 bl
"1. Depress the accelerator pedal until vehicle speed is 90 3rd to 4th 64 (40)
km/h (56 MPH), then release the accelerator pedal and 4th to 5th 72 {45)
keep it released for more than 10 seccnds. Depress the A,
:g(;?rl]erator pedal until vehicle speed is 90 km/h (56 MPH;) Suggested maximum speed in each gear
*2: Operate the vehicle in the following driving pattern. Downshift to a lower gear if the engine is not running 2
smoothly, or if you need to accelerate. L
50 = 55 KIMR oorseeeeseermnecmecen Do not exceed the maximum suggested slpeed
(30 - 35 MPH) : (shown below) in any gear. For level road driving, Bg
use the highest gear suggested for that speed.
Always observe posted speed limits and drive
according to the road conditions to ensure safe gy
operation. Do not over-rev the engine when shifting
to a lower gear as it may cause engine damage or
O km/h -eee- N y .
(0 MPH) Iossgi vehicle control. v (VPH RIS
ear m
1st 50 (30) _
SEF4145 5
2nd 95 (60) =l
*3: The driving pattern may be omitted when EVAP {SMALL 3rd 145 {90)
LEAK) checks are performed using the FUNCTION TEST 4th . T
mode of CONSULT. A&
*4: Checking the vehicle speed with CONSULT or GST is Sth —
advised,
B[N
B
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

TEST VALUE AND TEST LIMIT

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).

Emission-related Diagnostic Information
(Cont’d)

These data (test value and test limit} are specified by Test ID (TID) and Component 1D {CiD} and can be dis-
played on the CONSULT screen or GST.

SRT item

i Hl .
(CONSULT Self-diagnostic TID*f CID*1 Test value Test fimit Display
\ test item
display)
Three way cata-
lyst function OtH 01H Parameter 1 Max. 9
(Right bank)
CATALYST
Three way cata-
lyst function 03+ 02k Parameter 1 Max. O
(Left bank)
EVAP control
system 05H 03H Parameter 1 Max. —
(Small leak}
EVAP SYSTEM
EVAP control
system purge O6H 83H Parameter 2 Min, —
flow monitcring
09H 04H Parameter 1 Max. 9
Front heated 0AH 84H Parameter 2 Min. O
oxygen sensor OBH C4H Parameter 3 Max. )
(Right bank) OCH 04H Parameter 4 Max. @)
0DH 04H Parameter 5 Max. O
11H 0sH Parameter 1 Max. @
Front heated 12H 86H Parameter 2 Min. O
0Xygen sensor 13H 05H Parameter 3 Max. O
(Left bank) 14H 05H Parameter 4 Max, 9
02 SENSOR —
15H 05H Parametar 5 Max. O
19H 86H Parameter & Min. @
Rear heated oxy- 1AH 86H Parameter 7 Min, 9]
gen sensor
(Right bank) 1BH 06H Parameter 8 Max. @)
1CH 06H Parametar 9 Max. @
21H 87H Parameter 6 Min. @)
Rear heated oxy- 22H 87H Parameter 7 Min. O
gen sensor
{Let bank) 23H 07H Parameter 8 Max. O
24H a7H Parametar 9 Max. O
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
@l
SRT item Self-diagnostic ’
{CONSULT ‘g TID*1 CIiD"1 Test value Test limit Display
; test item "
display) WA
Front heated 29H 08H Parameter 1 Max. O
oxygen sensor -
haater ] [Ex:
(Right bank) 2AH 88K Parameter 1 Min. O
Front heated 2BH 09H Parameler 1 Max. O LG
oxygen sensor
heater 2CH 89H | Parameter 1 Mi
02 SENSOR (Lsft bank) arameter in. @)
HEATER -
Rear heated oxy 2DH OAH Parameter 1 Max. O
gen sensor L
heater £ i F
(Right bank) 2EH 8AH Parameter 1 in. O
Rear heated oxy- 2FH 0BH Parameter 1 Max. O @lL
gen sensor
heater 30H 8BH P 1 Mi
(Left bank) arameter © T
31H 8CH Parameter 1 Min. O
32H 8CH Parameter 2 Min. O AT
EGR function 33H 8CH Parameter 3 Min. O
EGR SYSTEM 34H 8CH Parameter 4 Min. O TE
35H 0CH Parameter 5 Max. O
EGRG-BPT valve 36H OCH Parameter 6 Max. - _
function 37H 8CH Parameter 7 Min. —_
“1: TID and CID are hexadecimals and are shown only on GST.
RA
217
87
ﬁhx:‘
FIA
EL
(IBp
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicabie
DTC™4
(CONSULtheS[:Ij}BH terms) CONSULT o SRT code T_?:;Vﬁri:i?, 1st trip DTC Reference page
GST*2

EgESﬁllbﬁgjl?SgOSTIC FAIL. PGOOO 0505 _ _ o .
MASS AIR FLOW SEN PO100 0102 — — X EC-99
ABSOL PRESS SENSOR P0O105 0803 — — X EC-105
INT AIR TEMP SEN POT10 0401 — _ X EC-111
COOLANT TEMP SEN PO115 0103 — — X EC-118
THROTTLE POSI SEN P0120 0403 —_ - X EC-121
*COOLANT TEMP SEN PO125 0908 — — X EC-127
CLOSED LOOP PO130 0307 — — X EC-132
FRONT 02 SENSOR-B1 20130 0503 X X X3 EC-133
FR O2 SEN HTR-B1 POi35 0901 X X X3 EC-138
REAR 02 SENSOR-B PO136 0707 X X X3 EC-112
RR ©2 SEN HTR-B1 PO141 090z X X X3 EC-146
FRONT 02 SENSOR-B2 PD150 0303 X X X3 EC-151
FR Oz SEN HTR-B2 PO155 1001 X X X3 ECG-156
REAR 02 SENSOR-B2 PO156 0708 X X X3 EC-160
RR 02 SEN HTR-B2 PO161 1002 X X X3 EC-164
FUEL SYS LEAN/B1 PO171 0115 — — X EC-168
FUEL 5YS RICH/B1 POi172 0114 — — X EC-173
FUEL SYS LEAN/B2 PO174 0210 — — X EC-178
FUEL SYS RICH/B2 PQ175 0209 — —- X FC-183
TANK FUEL TEMP SEM PO180 0402 — — X EC-188
MULTI CYL MISFIRE PO300 Cc701 — — X EC-191
CYL 1 MISFIRE P0O301 0608 - — X EC-191
CYL 2 MISFIRE P0302 0607 — — X EC-191
CYL 3 MISFIRE PO303 0608 — — X EC-191
CYL 4 MISFIRE P0304 0605 — — X EC-191
CYL 5 MISFIRE P0O305 0804 — — X EC-181
CYL 6 MISFIRE P0O306 0503 — — X EC-191
KNOCK SENSOR P0O325 0304 — — X EC-195
CRANK PGS SEN (OBD) P0335 0802 — — X EC-198
CAMSHAFT POS! SEN P0340 101 - — X EC-203
EGR SYSTEM P400 0302 X X X3 EC-209
EGRC-BPT valve PQO402 0306 X X X3 EGC-21/
TW CATALYST SYS PD420 0702 X X X3 EC-219
EVAP (SMALL LEAK) PO440 0705 X X x3 EC-222

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

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

(Cont'd)
X: Apglicable
--: Not applicable G
DTC™4
(CONSUL?irgrseen terms) CONSULT oM SRT code T_T_;;tv?gi?f 1st lrip DTC Reference page B4
GST*2 e
PURG CONT/V & SV PG443 0807 — — X EC-230
VENT CONTROL VALVE P0446 0903 — — X EG-238 El,
EVAP SYS PRES SEN P0450 0704 — — X EC-243
VEHICLE SPEED SEN PO500 0104 — — X EC-248 LE
IACV-AAC VALVE PO505 0206 — _ X EC-252
CLOSED THRL POS SW PO510 0203 — — X EC-257
AT COMM LINE POBOD - — — — EG-261
ECM POBOS5 0301 — — X EC-264
PARK/NEUT POS! SW PO705 1003 — — X EC-266 IFl
INHIBITOR SWITCH PO705 1101 — — X AT-55
FLUID TEMP SENSCR PO710 1208 — — X AT-61 @R
VHGL SPEED SEN A/T PO720 1102 — — X AT-64
ENGINE SPEED SIG PO725 1207 — — X AT-66 i
AT 1ST SIGNAL PO731 1103 — — X AT-68
AT 2ND SIGNAL PO732 1104 — _ X AT-71 aT
A/T 3RD SIGNAL PO733 1105 — — X AT-73
A/T 4TH 8IG OR TCC PO734 1106 - — X AT-75 )
TOR GONV CLUTGH 8V PO740 1204 — — X AT-80 I3
AT TCC SIGNAL PO744 1107 — — X AT-83
LINE PRESSURE S/V POT745 1205 - — X AT-88 B
SHIFT SOLENOIDAV A PO750 1108 — - X AT-91
SHIFT SOLENOID/Y B PO755 1201 — — X AT-94 24
MAP/BARC SW SOLAV P1105 1302 — R X EC-273
IGN SIGNAL-PRIMARY P1320 0201 — - X EC-279
CRANK P/S (OBD) COG P1336 0905 — — X EC-285
EGRC SOLENOID/V P1400 1005 — —_ X £C-290
EGR TEMP SENSCR P1401 0305 — — X EC-295 ER
VGV BYPASSH P1441 0801 - — X EC-299
PURG VOLUME CONT/N P1445 1008 — — X EG-304 8T
EVAP PURG FLOW/MON P1447 0111 X X X3 EC-311
AT DIAG COMM LINE P1605 0804 — — X EC-318 RS
THRTL POSI SEN A/T P1705 1206 — — AT-97
OVERRUN CLUTCH SV P1760 1203 - — X AT-99 o

*1: In Diagnostic Test Mode || {Sell-diagnostic results). These numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.

*3: These are not digplayed with GST.

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

el

(D}
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

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

@ Selecting Mode 4 with GST (Generic Scan Tool)

@ Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode | by turning the mode selector

on the ECM (Refer 1o EC-49.)

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

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

The foilowing data are cieared when the ECM memory is erased.

1. Diagnostic trouble codes

2. 1st trip diagnostic trouble codes

3. Freeze frame data

4. 1st trip freeze frame data

5. System readiness test (SRT) codes

6. Test values

7. Others

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

f@ How to erase DTC (With CONSULT)

Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip steps 2 through 4.

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

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS™.

Touch “ERASE". (The DTC in the A/T control unit will be erased.} Then touch “BACK” twice.

Touch “ENGINE”".

Touch “SELF-DIAG RESULTS”.

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

If DTCs are displayed for both ECM and A/T control unit, they need to be erased individually from the ECM
and A/T control unit.

& N AW
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

How to erase DTC (With CONSULT)

1. If the igniticn 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,

|[m  sELECT sysTEM ] [l secectomamobe [ B seLF-DiAG REsULTS B [

| ENGINE I ’SELF'D'AG RESULTS * | FAILURE DETECTED

| AT | | DATA MONITOR I SHIFT SOLENOID/V A

| m | l:> | ECU PART NUMBER | [::>

| | l |

| | | .

| | | | [ ERASE_|[ PRINT |

2 Turn CONSULT "ON", and touch 3.  Touch “SELF-BIAG RESULTS”. 4. Touch “ERASE". (The DTC in the
CASTY AT control unit will be erased.)

Touch Touch |_‘

[l sececrsystem | [l seLectomamooe [ W SELF-DIAG RESULTS B [

| ENGINE i | | WORK SUPPORT | FAILURE DETECTED  TIME

| AT - ] | SELF-DIAG RESULTS I SHIFT SOLENOIDV A ©

| | > [oAmmonimor - | > tPorso)

[ | | ACTIVE TEST |

| | [ SAT- OBD TEST VALUE | o

[ ] [ FuncTION TEST | | ERASE |[ PRINT ][ FFdata |

5. Touch “ENGINE". 6. Touch "SELF-DIAG RESULTS". 7. Touch “ERASE’. (The DTC in the

ECM will be erased.)
SEF372S

@) How to erase DTC (With GST)

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

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

2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titlied *TROUBLE
DIAGNOSIS”, “Selt-diagnosis”. {(The engine warm-up step can be skipped when performing the diagno-
sis only to erase the DTG.)

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

@ How to erase DTC (No Tools)

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

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

2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section tilled “TROUBLE
DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skippeg when performing the diagno-
sis only to erase the DTC.)

3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM. (See

EC-49.)

EC-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL)

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

e If the malfunction indicator lamp does not light up, refer to EL
section (“WARNING LAMPS AND CHIME”) or see EC-341.

2. When the engine is started, the malfunction indicator lamp
should go off.

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

SEFO51P

1. BULB CHECK

Diagnostic Test Mode |

2. MALFUNCTION

WARNING

Diagnostic Test Mode li

3. SELF-DIAGNOSTIC

RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-

TOR

MIL flashing without DTC

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

How to switch the diagnostic test (function) modes, and details of the above functions are described later.
{Retfer to EC-49.)

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

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

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

selector. (See next page.)

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

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

e “Closed loop control”

e Fail-safe mode

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

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

by front heated oxygen sensor, to be read.

Conditi Diagnostic Diagnostic
ondition Test Mode | Test Mode Il
Engine
SELF-DIAGNOSTIC
stopped BULB CHEGK ESULTS
Igniticn switch ¥ R
in “ON" posi- d
tion i
2 Engine WALFUNGTION | TRONT HEATED
running WARNING OXYGEN SENSOR
\@ 3 MONITOR
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’'d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

N G i

Turn ignition switch .| Check MIL circuit. (See »| Repair harness or connector <l
“ON". (Do not start ™ EC-341)
angine,)
+OK
No
Check whether ECM test » Repair or replace ECM test mode selector.
Yes| mode selector can be
turned counterclockwise. -
" Diagnostic Test Mode | .J,ﬂ
NG — MALFUNGCTION WARNING
Mode | — MALFUNGTION INDICA- c
— TOR LAMP CHECK. Refer to D G
EC-48. , i i
MIL should come on. Start engine. Repair harness or connectors. LE
OK
0K J
¥ NG D Test Modce
- iagnostic Test Mode
»| Check MIL circuit. (See ™ — FQRONT HEATED OXYGEN SENSOR
FC-341) MONITOR (Left bank)
OK ¢ Az
h 4 Turn diagnostic test mode selector on ECM
il- fully clockwise. i
(Turn diagnostic test mode selector Ch?Ck ECM fail-safe. (See Y i
) EC-77.)
on ECM tully clockwise.) ,‘
MIL should come off. OK
¢OK Wait at least 2 seconds. HT
Wait at least 2 seconds. < < ¢
Turn diagnostic test mode selector on ECM AT
fully counterclockwise. e
_ _ J' s
Diagnostic Test Mode I
— FRONT HEATED OXYGEN SENSOR
MONITOR (Right bank)
7 ED,
(Turn diagnostic test mode selector
fully counterclockwise.) Turn diagnostic test mode selector on ECM
fully clockwise. s
¢ F:’f"
DIAGNOSTIC TEST MODE Il > Ce y
— SELF-DIAGNQSTIC RESULTS D Yait at least 2 seconds. R
Start engine. 7 e
4 " Turn diagnaostic test mode selector on ECM T
] fully counterclockwise. o

*1: If the selector is turned fully clockwise at this lime, the diagnostic trouble
code will be erased from the backup memory in the ECM. &y

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

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

4. 1st trip freeze frame data N
5 )
6

7

. System readiness test (SRT) codes

. Test values

. Others LA

& Switching the modes is not possible when the engine is ’
running.

e When ignition switch is turned off during diagnosis, .-
power to ECM will drop after approx. 5 seconds.
'pl;lh%dilagnosis will automatically return to Diagnostic Test

ode I. =g

e Turn back diagnostic test mode selector to the fully coun- =%
terclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE |—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. Refer to EL section ("WARNING LAMPS AND CHIME”) or see EC-341.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

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

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode 11 (SELF-DIAGNQSTIC
RESULTS).

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

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

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

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

0.6 03 06 0.3
ON — =]
= | 3
T
08 ' 03 2.1 06 0.9 21
R —; Unit: second
| i ic I .
Diagnostic trouble code No. G102 Diagnostic trouble code No. 0403 SEF298Q

Example: Diagnostic trouble code No. 1003
0.6 03

Unit: second

Diagnostic trouble code No. 1003
SEF162PA

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates 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 park/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 DIAGNCSTIC TROUBLE CODE (DTC) INDEX, EC-2.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont'd)

HOW TO ERASE DIAGNOSTIC TEST MODE Il (Self-diagnostic results)

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test mode

is changed from Diagnostic Test Mode Il to Diagnostic Test Mode I. (Refer to “HOW TO SWITCH DIAGNOS-

TIC TEST MODES”.)

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

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

DIAGNOSTIC TEST MODE Il — FRONT HEATED OXYGEN SENSOR MONITOR B4
In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture {lean or rich)
which is monitored by the front heated oxygen sensor. L&
MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust gas Alr fuel ratio fegqback control
condition
ON Lean
Closed loop system
OFF Rich
*Remains ON or OFF Any condition QOpen joop system FE

*: Maintains conditions just before switching to open loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode || 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 i
MALFUNCTION INDICATOR LAMP comes ON moere than 5 times within 10 seconds with engine running at

2,000 rpm under no-load. a5
OBD System Operation Chart
RELATIONSHIP BETWEEN MIL, 1ST TRIP DTC, DTC, AND DETECTABLE ITEMS ulF
¢ 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. 53

® When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memary, and the MIL will come on. For details, refer to “Two Trip Detection Logic” on
EC-36. 24

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

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

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

o=

ol
24l

SUMMARY CHART

ltems Fuel Injection System Misfire Except the lefts
MIL {goes off} 3 (patlern B) 3 (pattern B) 3 (pattern B}
DTC, Freeze Frame Data (no =
. ( B0 (pattern C) 80 (pattern C) 40 (pattern A)
display)
1st Trip DTG (clear) 1 (pattern C), "1 1 (paitern C), *1 1 {pattern B} 1
LYY
1st Trip Freeze Frame Dala * D 1,2 1 {pattern B)
(clear)
; ElL
Details about patterns “A”, “B”, and “G"" are on EC-55.
*1: Clear timing is at the moment OK is detected.
*2: Clear timing is whan the same malfunction is detected in the 2nd trip. : B
203
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

“MISFIRE” <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

This driving pattern satisfies with B and G patterns.

This driving pattern
satisfies with C but net 8.

NG

This driving pattern

NG

satisfies with B but not C.

Detection

<wsed BulaLgs

MiL
lights up.
MIL
goes off.

<BlEQ aWels 8zasly {(dul 151) % H1qg (duy 1sL)>

Al
=
=
v

SEF3928

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

When the same matfunction is detected in two consecutive

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

1.

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

in ECM.
*6: The 1st trip DTC and the 1st trip freeze frame data will be

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

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

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

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

1st trip freeze frame data will be cleared.
“8: 1st trip DTC will be cleared when vehicle is driven once

(pattern €} without the same malfunction after DTC is

stored in ECM.

any lenger after vehicle is driven 8C times (pattern C) with-

gut the same malfunction.
{The DTC and the freeze frame data still remain in ECM.}

EC-52
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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)
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system. WA
e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern. o
¢ 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”) Elf
{Driving pattern C) '
Driving pattern C means the vehicle operation as follows:
(1) The following conditions should be satisfied at the same time: LG
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calculated load vaiue in the freeze frame data) x (1£0.1) [%]
Engine coolant temperature (T) condition:
& When the freeze frame data shows lower than 70°C (158°F), “T" should be lower than 70°C {158°F).
® When the freeze frame data shows higher than or equal to 70°C {158°F), “T” should be higher than or

equal to 70°C (158°F). (3
Example:
If the stored freeze frame data is as follows: -
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F) GL

To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more

than = 70°C (158°F) [T

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

¢ The C counter will be counted up when {1) is satisfied without the same malfunction. -

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

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

is stored in ECM.

TF
PE
A
Ri,
S
&S
Ef)
HiA
EL
(B
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OBD System Operation Chart (Cont’'d)

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

“MISFIRE <EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM”

This driving pattern satisfies with A and B patterns.

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

This driving pattern
satisfies with B but not A,

—_

/

satisties with A but not B.

This driving pattern

r

Detection

Detection

OK

PP ey. = R B Y g

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

lights up.
goes off.

AMIL

<ulglied BuArgs

=
=
v

<EBlBQ eWe.4 8z80i4 (du} 1s1) % 214 {dih 18>

SEF3933

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

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

1st trip freeze frame data will be cleared.

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

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

EC-54

When the same malfunction is detected in two consecutive

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

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

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

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

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

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

*1:

206



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart {(Cont’d)

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

(Driving pattern A) &l
A
Engine ° °
coolant C (°F) EM

I

lemperature | I
I
|

00158 4 — — — ———- L

40 {104) e N
20 (68} o — — — . ....__1___ _
: (2) Engine coolant temperature should change more than 20°C
1 : pr— (687F) after starting engine.
IG!\! ON IGN OFF
o ; FE
Engine l t (3) Ignition swilch shouid be changed from "ON™ to "OFF"
speed I I//— gnition u -
om || | | ol
| {4) Engine speed should go over 400 rpm.
|
|
W0 — e — — —— = — - [
¢ — T
&
AEC574 ’
e The A counter will be cleared when the malfunction is detected regardless of (1) - (4).
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction. TR
e The DTC will not be displayed after the A counter reaches 40.
Drivin rn B )
{ g patte ) ER

Driving pattern B means the vehicle operation as follows:

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

e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern. EA
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions. o
e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART”).

97

(R4,

(il
=

(DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

7 CONSULT

Data i< comnector | ~NGSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

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

SEF979R

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

NISSAN
CONSULT
WII
START

I SUB MODE

SBR4550

5. Touch “ENGINE",

[In SELECT. SYSTEM
ENGINE

|
|
|
|
|
|

SEF895K

I
I
I
I
I
I

6. Perform each diagnostic test mode according to each service

I M SELECT DiaG MODE [;_|| procedure.

WOHK SUPPORT For further information, see the CONSULT Operation Manual.
This sample shows the display when using the UE951 pro-

gram card. Screen differs in accordance with the program card

used.

[ sELF-DIAG REsSULTS

| DATA MONITOR

[ sAT. oBOD TEST VALUE

|
|
|
| AcTIvE TEST I
|
|

| FUNCTION TEST

SEF3745

(W seectomamone [

|ECM PART NUMBER

|
I |
I |
L |
I |

|

SEF3740Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

item

DIAGNOSTIC TEST MODE

WORK
SUP-
PORT

SELF-DIAGNOSTIC
RESULTS*1
FREEZE
FRAME
DATA*2

DATA
MONITOR

ACTIVE
TEST

FUNC-
TION
TEST

SRT-0OBD
TEST
VALUE

Camshaft position sensor

X

Mass air flow senscr

Engine coolant temperature sensor

X

Front heated oxygen sensor

Rear heated oxygen sensor

Vehicle speed senscr

Throttle position sensor

Tank fuel temperature sensor

EVAP control system pressure sensor

Absolute pressure sensor

EGR temperature sensor

K| IR XX [ x| >xIx]|=x|[>x|x

INPUT

intake air temperature sensor

Crankshalft position sensor (OBD)

Knock sensor

Pl o e B D B I e D T T ¥4

Ignition switch (start signal)

Closed throtlle position switch

>

Closed throttle position switch
(throttie positicn sensor signaf)

Air conditioner switch

Park/Neutral position switch

Power steering oil pressure switch

Air conditioner pressure switch

Battery voltage

Ambient air temperature switch

Electrical load

ECCS COMPONENT PARTS

Injectors

R R x| > >x|x| >

Power transistor (Ignition timing)

X (Igni-
tion sig-
nal)

>

1ACV-AAC valve

X

EVAP canister purge volume ceontrol
valve

X

Air conditioner relay

Fuel pump relay

>

OUTPUT

Cooling fan

=

EGRC-solencid valve

Front heated oxygen sensor heater

Rear healed oxygen sensor healer

EVAP canister purge control solenoid
valve

EVAP canister vent control vaive

Vacuum cut valve bypass valve

MAP/BAROQ switch sclenoid valve

KEX | X =[x

Calculated load value

S| XX XXX =X x| = |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-38.

EC-57
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
FUNCTION

Diagnostic test mode Function

This mode enables a technician 1o adjust
some devices faster and moere accurately by
following the indications on the CONSULT
unit.

Work support

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

Data monitor Input’Output data in the ECM can be read.

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

Active test

The status of system monitoring tests and the
test valuesiest limils can be read.

Conducted by CCONSULT instead of a techni-

SRT-GBD test value

Function test cian to determine whether each system is
"OK” or “NG".
ECM par numbers ECM part numbers can be read.

*1 The foliowing emission-related diagnostic information is cleared when the ECM memory is erased.
. Diagnostic trouble codes

. 1st trip diagnostic trouble codes

. Freeze frame data

. 1st trip freeze frame data

. System readiness test (SRT) codes

. Test values

. Others

SN WMN =

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE

THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL. When adjusting throttle position
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING sensor initial position

THE SENSOR BODY UNDER THE FOLLOWING CONDI-
TIONS.

o |GN SW "ON”

o ENG NOT RUNNING

& ACC PEDAL NOT PRESSED

IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER | When adjusting idle speed
THE FOLLOWING CONDITIONS.
e ENGINE WARMED UP

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

CRANK A FEW TIMES AFTER ENGINE STALLS.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

SELF-DIAGNOSTIC MODE
DTC and 1st trip DTC

Regarding ftems of “DTC and 1st trip DTC”, refer to “DIAGNOSTIC TROUBLE CODE INDEX {See EC-2.)

Freeze frame data and 1st trip freeze frame data

Freeze frame data
itern™1

Description

DIAG TROUBLE
CODE
[PXXXX]

& ECCS compoanent part/cantrol system has a trouble code, it is displayed as “PXXXX". [Refer to "Alpha-

betical & P No. Index for DTC (EC-110}.)

FUEL SYS-B1*2

FUEL SYS-B2*2

“Fuel injection system status” at the moment a malfuncticn is detected is displayed.

One mode in the following is displayed.

“MODE 2”: Open loop due to detected system malfunction

“MODE 3": Open loop due to driving conditions (power enrichment, deceleraticn enrichment}
“MODE 4": Closed loop - using oxygen sensor{s) as feedback for fuel control

“MODE 5"™: Cpen loop - has nat yet satisfied condition to go o ¢closed loop

CAL/LD VALUE [%]

The calculated load value at the moment a malfunction is detected is displayed.

COQOLANT TEMP
[°C] or [°F]

The engine coolant temperature at the moment a malfunction is detected is displayed.

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 [%]

“Short-term fuel trim” at the moment a malfunction is detected is displayed.
The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule.

L-FUEL TRIM-B1 [%]

I-FUEL TRIM-B2 [%]

“Long-term fuel trim” at the moment a malfunction is detected is dispiayed.
The long-term fuel trim indicates much mere gradual feedback compensation to the base fuel schadule
than short-term fuel trim,

ENGINE SPEED
[rpm]

The engine speed at the moment a malfunction is detected is displayed.

VHCL SPEED fkr/h]
of [mph]

The vehicle speed at the moment a malfunction is detected is displayed.

ABSOL PRESS
[kPa] or [kg/cm?] or
[psi]

The absociute pressure at the moment a malfunction is detected is displayed.

*1: The items are the same as those of 1st trip freeze frame data.
*2: Regarding R50 model, “B1” indicates right bank and “B2” indicates left bank.

EC-59
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Cont’d)

Monitored item ECM Main
[Unit} input i nl’ils Description Remarks
signals g

CMPS-RPM
(POS) [rpm]

Indicates the engine speed computed
from the POS signal (1° signal) of the
camshaft position sensar.

MAS AIR/FL SE [V]

The signal voltage of the mass air fiow
sensor Is displayed.

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

COOLAN TEMP/S
f°C] ar [°F]

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

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

FR O2 SEN-B2 [V]

FR ©2 SEN-B1 [V]

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

RR O2 SEN-B1 [V]

RR 02 SEN-B? [V]

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

FR 02 MNTR-B2
[RICH/LEAN]

FR 02 MNTR-B1
[RICH/LEAN]

O 10| O OO OO

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

RICH ... means the mixture became
“rich”, and control is being affected
toward 3 leaner mixture.

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

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

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

RR Q2 MNTR-B1
[RICH/LEAN]

RR 02 MNTR-BZ
[RICH/LEAN]

O

Display of rear heated oxygen sensor
signal:

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

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

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

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

OO0 101010 OOLPI O PO

O

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

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

Regarding R50 model, “B1” indicates right bank and “B2” indicates left bank.

EC-60



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item ECM Main
[Unit] input signals Description Remarks
signals 9

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

O

The throttle position senscr signal volt-
age is displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperaiure 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
temperature sensor is indicated.

START SIGNAL
[ON/OFF]

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

e After starting the engine, [OFF] is dis-
piayed regardless of the starter signal.

CLSD THL/P SW
[ON/OFF]

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

AIR COND SIG
[ON/OFF]

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

P/N POSI SW
[ON/OFF]

Indicates [ON/QOFF] conditicn from the
park/neutral position switch signal.

PW/ST SIGNAL
[ON/OFF}

[ON/OFF] condition of the power steering
oil pressure switch determined by the
power steering oil pressure signal is indi-
cated.

AMB TEMP SW
[ON/OFF]

Indicates [ON/CFF] condition from the
ambient air temperature switch signal

IGNITION SW
[ON/OFF]

000 I0ololololoolclo

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

INJ PULSE-B2 [msec]

iNJ PULSE-B1 [msec]

Indicates the actual fuef injection pulse
width compensated by ECM according to
the input signals.

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

B/FUEL SCHDL
[msec]

“Base fusel schedule” indicates the fuel
injection pulse width programmed into
ECM, prior 10 any {earned on board cor-
raction.

IGN TIMING [BTDC]

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

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

IACV-AACHY [%)]

OO0 |00 OO0

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

PURG VOL C/V [step]

Indicates the EVAP canister purge val-
ume contro! valve computed by the ECM
according to the input signals.

The opening becomes larger as the
value increases.

A/F ALPHA-BZ [%]

A/F ALPHA-B1 [%]

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

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

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

EVAP SYS PRES [V]

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

AIR COND RLY
[ON/OFF]

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

FUEL PUMP RLY
[ON/OFF]

OO

Indicates the fusl pump relay control
condition determined by ECM according
to the input signals.

EC-61
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item ECM Main
[Unit] input . Description Remarks
signals signals
EGRC SOLWV The control conditicn of the EGR valve &
[ON/OFF] EVAP canister purge control solenoid
vaive {deiermined by ECM according to
the input signal} is indicated.
ON ... EGR operaticn is cut-off
OFF ... EGR is operational
VENT CONTHNV The conirol condition of the EVAP canis-
[ON/OFF] ter vent control valve {determined by
ECM according to the input signal) is
indicated.
ON ... Closed
OFF ... Open
FR 02 HTR-B1 Indicates [ON/CFF] condition of front
[ON/OFF] heated oxygen sensor heater determined
FR 02 HTR-B2 by ECM according to the input signals.
[ON/OFF]
RR 02 HTR-B1 Indicates [ON/OFF] condition of rear
[ON/OFF) heated oxygen sensor heater determined
RR O2 HTR-B2 by ECM according to the input signals.
[CN/OFF]
VC/V BYPASS/YV The centrol condition of the vacuum cut
[ON/OFF} valve bypass valve (determined by ECM

according to the input signal) is indi-
cated.

ON ... Open

OFF ... Closed

PURG CONT S/V
[ON/OFF]

The control condition of the EVAP canis-
ter purge control solenoid valve {com-
puted by the engine control medule
according te the input signals) is indi-
cated.

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

CAL/LD VALUE %]

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

ABSOL TH-P/S [%]

“Absolute throttle position senser” indi-
cates the throltle opening computed by
ECM according i the signal voltage of
the throttie position sensor.

MASS AIRFLOW
lgm/s]

Indicates the mass airfiow computed by
ECM according to the signal voltage of
the mass airflow 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 absolute pres-
sure

BARQ ... Barometric pressure

ABSOCL PRES/SE [V

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

VOLTAGE Voitage measured by the voltage probe.
V]
PULSE Pulse width, Irequency or duty cycle e Only “#” is displayed if item is unable to

[msec] or [Hz] or [%]

meastred 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) @[
e Engina: Return to the criginal trouble |
condition I# trouble symptom disappears, see * Harn(_es_s and connegtor

FUEL INJECTION A & Fuel injectars

e Change the amount of fuel injection CHECK ITEM. t healed
using GONSULT. ® Front heated oxygen sensor [A,
e Engine: After warming up, idle the

IACV-AACHY engine. Engine speed changes according t© the | @ Harness and connector

OPENING # Change the TACV-AAC valve opening | apening percent, & TACV-AAC valve E
percent using CONSULT. 2l

¢ Engine: Return 1o the original troutle

ENG COOLANT condition It trouble symptom disappears, sce : Eﬁ?ﬁ;ifgg;ﬂg;?og;mre sansar .

TEMP ¢ Change the engine coolant CHECK ITEM. . Fugl iniectors p ’:,‘\I;._!)
temperature using CONSULT. !

# Engine: Return to the original trouble
candition .
IGNITION TIMING | ® Timing light: Set ggg‘éﬂeﬁéﬁpwm disappears, see e Adjust initial ignition timing
® Retard Lhe ignition timing using :
CONSULT.
¢ Engine: Alter warming up, idle the ® Harness and connector ==
engine. & Compression
® A/C switch "OFF” . - & Injectors
POWER BALANCE e Shift lever “N" Engine runs rough or dies. e Power transisior .
« Cut off each injector signal one al a o Spark plugs ‘-i«J|L
time using CONSULT. # Ignition coiis
» |gniticn switch: ON (Engine stopped)
* Turn the fuel pump relay “ON" and Fuel pump relay makes the operating ® Harness and sonnector g

FUEL PUMP RELAY “QFF” using COMSULT and listen to | sound. * Fuel pump relay il
operating sound.

& [gnition switch: ON BT

EGRC SOLENOID ® Turn solencid valve “ON™ and “OFF" | Solencid valve makes an operating e Harness and connector &l

VALVE with the CONSULT and listen to sound. ¢ Solenoid valve
operating sound.

SELF-LEARNING ® In this test, the coefficient of self-learning control mixture ratio returms to the original coefficient by touching "CLEAR™ on the 'S

CONT screen. )

& Engine: After warming up, run engine
at 1,500 rom. . . ¢ Harness and conneclor NN

PURG VOL CONT/V | # Change the EVAP canister purge OEnéq:;;a S;)te;d changss according to the o EVAP canister purge volume control JEIL”JJ
volume control valve opening step pening step. valve
using CONSULT.

TANK F/TEMP SEN [ e Change the tank fuel temperature using CONSULT. ,_55‘

& {gnition switch: ON
{Engine stopped)

MAP/BARD SW/V s Turn the MAP/BARO switch solencid | MAP/BARO switch solenoid valve makes | @ Harness and connector DA,
valve between "MAP” and “BARC" an operating sound. s MAP/BAROQ switch solenoid valve T
using CONSULT and listen for
operating sound.

-
. . EVAP canister purge control solencid :-j[nuﬁ
: EgrgrniéH;\TAing;nn?s?;rgp')?‘ueger?:':)‘]r'itroi valve makes an aperaling sound. & Harness a_nd connecior )

PURG GONT S/V solenoid valve “ON" and *OFF" using Check vactuu‘m sf|gnal for EVAP canister | » E\J;AP canister purge control solenoid
CONSULT and listen for operating purge conlrol vaive. vale
sound VC ON ... Yacuum exisis. ® Vacuum hose

’ VC OFF ... Vacuum does not exist.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION TEST MODE

CONSULT (Contd)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
& Ignition switch: ON .
SELF-DIAG {Engine stopped) N
RESULTS ® Displays the results of on board Objective system

diagnaostic system.

# Ignition switch: ON e Harn d nect
(Engine stopped) Throttle valve: arress anc sonnecr
# Throttle position sensor circuit is OFF ® Throttle position sensor (Closed
P opened throttle position)
tested when throttle is d
CLOSED THROTTLE an declov;e dr}uli; ("TDILEO pene e Throttle position sensor {Closed
POSI POSITION" is tﬁe test tem name throttle position) adjustment
for the vehicles in which idle is Throttle valve: ® Throttie tinkage
selected by throttle position closed ON * Verify operation in DATA
censor) y P MONITOR mode.
& Hamess and connector
@ [gnition switch: ON ® Throttle position sensor
(Engine stopped) Range (Throtlle # Throttle position sensor
THROTTLE POSI o o valve fully opened | More than .
® Throttle position sensor circuit is adjustment
SEN CKT , — Throttle valve | 3.0V .
tested when throtile is opaned fully closed) ® Threttle linkage
and closed fully. y & Verify operation in DATA
MONITOR mode.
® Igniti itch: ON
(gEr: ';’;zvt‘g ¢ ed) Out of N/P OFF # Harness and connector
PARK/NEUT POSI gine stopped) | pasitions o Inhibitor switch
& Inhibitor position switch circuit is . . .
SW CKT tested when shift lever is ¢ Linkage or Inhibitor switch
manipulated. In N/P positions ON adjustment

® |gnition switch: ON
(Engine stopped)

® Harness and connector
¢ Fuel pump

FUEL PUMP e Fuel pump circuit is tested by There is pressure pulsation on o Fuel pump rela
CIRCUIT checking the pulsation in fuel the fuel feed hose. pump reiay
. ® Fuel filter clogging
pressure when fuel tube is
) e Fuel level
pinched.
® |gnition switch: ON
(Engine stopped) .
EGRC SOLN e EGR valve and EVAP canister - The sg]enmd valve makes an | ® Harness and connector .
. cperating sound every 3 e EGR valve and EVAP canister
CIRCUIT purge control solenoid valve .
e . seconds. purge contrel solenoid valve
cireuit is tested by checking
solenoid valve operating noise.
« Ignition switch: ON — START
& Start signal circuit is tested when
engine is started by operating the
START SIGNAL itoir::r:t ?:r:eg;z[::gtia?g o Start signal: OFF — ON ¢ Hamess and connector
CIRCUIT P gnat & |gnition switch

cranking, and average battery
voltage, mass air flow sensor
output voltage and cranking speed
during cranking are displayed.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

PW/ST SIGNAL
CIRCUIT

e {gnition switch: ON
(Engine running}

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

Locked position ON

Neutral positicn OFF

¢ Harness and connector
o Power steering cil pressure switch
® Power steering oil pump

VEHICLE SPEED
SEN CKT

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

Vehicle speed sensor input
signal is greater than 4 km/h
{2 MPH}

@ Harness and connector
® Vehicle speed sensor
® Speedometer

IGN TIMING ADJ

o After warming up, idle the engine.
Ignition timing is checked by read-
ing ignition timing with a timing
light and checking whether it
agrees with specifications.

The timing light indicates the
same vajue on the screen.

& Adjust ignition timing (by moving
camshaft position sensor or dis-
tributor)

Camshaft position senscr drive
mechanism

MIXTURE RATIO
TEST

o Air-fuel ratic feedback circuit
{injection system, ignition system,
vacuum system, etc.) is tested by
examining the front heated oxy-
gen sensor output at 2,000 rpm
under non-loaded state.

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

o INJECTION SYS (injector, luel
pressure regufator, harness or
connector)

« [GNITION SYS (Spark plug,

power transistor, ignition coil, har-

ness of connector)

VACUUM 8YS (Intake air leaks}

Front heated oxygen sensor cir-

cuit

e Front heated oxygen sensor
operation

e Fuel pressure high or fow

» Mass air flow sensor

IACV-AACHY
SYSTEM

After warming up, idle the engine.
IACV-AAC valve system is tested
by detecting change in engine
speed when IACV-AAC valve
opening is changed 1o 0%, 20%
and B0%.

Difference in engine speed is

greater than 150 rpm between
when valve opening is at 80%
and 20%.

* Harness and connector

s |JACV-AAC valve

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

e |AS (Idie adjusting screw) adjust-
ment

POWER BALANCE

® After warming up, idle the engine.
Injector operation of each cylinder
is stopped one after another, and
resultant change in engine rota-
tion is examined to evaluate com-
bustion of each cylinder. (This is
only displayed for models where a
sequential multiport fuel injection
system is used.)

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

e |njector circuit (Injector, harness or
connector)

® |gnition circuit {Spark plug, ignition
coil with power transistor harmess
or cennectar)

& Compression

e Valve timing
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

AEVAP (SMALL
LEAK)

& After warming up, idle the engine
etc.

® EVAP system is tested by using
the evaporative gas pressure in
the fuel tank or engine intake
manifold pressure.

leak.

e EVAP centrol system has no

¢ EVAP control system oper-
ates properly.

@ Incorrect fuel tank vacuum rehef

valve
& incorrect fuel filler cap used

e Fuel filler cap remains open or

faiis to ciose.
e Foreign matter caught in fuel filler
cap.

e Leak is in line between intake
manifald and EVAP canister purge
contro! valve.

e Foreign matter caught in EVAP
canister vent contral valve.

EVAP canister or fuel tank leaks

EVAP purge line rubber tube bent.
Blocked or bent rubber tube to
EVAP control system pressure
sensor

L ]

® EVAP purge line tube leaks
[ ]

L ]

¢ EVAP canister purge centrol valve
e EVAP canister purge valumse con-

trol valve

& EVAP canister purge control sole-

noid valve

& Absolute pressure sensor

e Tank fuel temperature sensor

o MAP/BARO switch solenoid valve
e Blocked or bent rubber tube to

MAP/BARQ switch solencid valve

*: Always select “SINGLE TEST” with CONSULT when performing the “FUNCTION TEST”.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’'d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE
CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONITOR”
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 malfunc-
tion is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA MONI-
TOR cannct 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 MCNITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:

1. “AUTO TRIG”
® While irying to detect the DTC/1st trip DTC by performing the “DTC CONFIRMATION PROCEDURE",

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

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

2. *MANU TRIG”
e |f the malfunction is displayed as soon as “DATA MONITOR?” is selected, reset CONSULT te “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 ocperating condition.

[l seLecT moNTOR 1TEM | | M SET RECORDING COND | Iy seT recoroinG conp |

ECM INPUT SIGNALS AUTO TRIG I MANU TRIG I LAUTO TRIGJ MANU TRIG

SELECTION FROM MENU J —] L |
| | | !
| | | |
l I

I
!
l
N

| sertng ][ START

|

|| I

|
|
I
!

T T

“SETTING” “AUTO TRIG" "WMANU TRIG™
A malfunction can be A malfunction can not be
dispiayed on “DATA displayed on "DATA
MONITOR" scteen MONITCOR" screen
automatically if detected. automatically even if
detected.

SEF525Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

SEF139F

o

/4 Data link connector for GST/

SEF980R

VTX GENERIC OBD I
PROGRAM CARD

Press [ENTER]

Sample screen” SEF3985

OBD || FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCS

F3: SNAPSHOT

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

Sample screen? SEF4168

220

Generic Scan Tool (GST)

DESCRIPTION

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

1IS09141 is used as the protocol.

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

GST INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “GST" to data link connector for GST. (Data link con-
nector 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, sampie screens are

shown.)

5. Perform each diagnostic mode according to each service pro-
cedure.

For further information, see the GST Operation Manual of the

tool maker.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont’d)

FUNCTION
Di tic test i
iagnostic test mode Function @l
MODE 1 READINESS TESTS ThIS mode gains accgs_s tq current emission-related data values, }nc!udlng analog
inputs and cutputs, digitaf inputs and outputs, and system status information.
g : - , A
This' mode gains access to emission-related data value which were stored by ECM S
MODE 2 FREEZE DATA,
( ) during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-59).]
- . e . - "
MODE 3 DTCs This mode gains access to emission-related power train trouble codes which were El
stored by ECM.
This mode can clear all emission-related diagnostic infermation. This includes: ~
& Clear number of diagnastic trouble codes (MODE 1) LG
e Clear diagnostic trouble codes (MODE 3)
e Clear trouble code for freeze frame data (MODE 1)
MODE 4 CLEAR DIAG INFO
¢ Clear freeze frame data (MODE 2)
e Clear heated oxygen sensor test data (MODE 5}
¢ Reset status of system monitoring test (MODE 1) o
e Clear on board maonitoring test results (MODE 6 and 7) EE
MODE 5 (02 TEST RESULTS) This mode gains access to the on board heated oxygen sensor monitoring test
results. G
MODE 6 (ON BOARD TESTS) This mode accesses the results of on F)oard dlagno_stlc menitoring tests of specific
components/systems that are not continuously monitored. T
This mode enables the off board test drive 1o obtain test results for emission-related W
MODE 7 {ON BOARD TESTS} powertrain components/systems that are continuously monitared during normal driv-
ing conditions. AT
F
PD
FE
[RIEY
RS
BV
EL
(B34
221
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TROUBLE DIAGNOSIS — Introduction

Introduction

The engine has an ECM to control major systems such as fuel
control, ignition centrol, idle air control system, etc. The ECM
Actuators accepts input signals from sensors and instantly drives actuators.
é It is essential that both input and output signais are proper and
‘ é. stable. At the same time, it is important that there are no problems
\&g, such as vacuum feaks, fouled spark plugs, or other problems with
N> the engine.

It is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. Most intermittent problems are
merFossp|  caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the
replacement of good parts.

A visual check only may not find the cause cf the problems. A road
test with CONSULT (or GST} or a circuit tester connected should
be performed. Foilow the “Work Flow” on EC-72.

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like
the example on next page should be used.

Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electronically
controlled engine vehicle.

Sensors

SEFZ234G
Diagnostic Worksheet
KEY POINTS There are many operating conditions that lead to the malfunction
of engine compcnents. A good grasp of such conditions can make
WHAT ... Vehicle & engine model trouble-shooting faster and more accurate.
WHEN ..... Date, Freguencies In general, each customer feels differently about a problem. It is
WHERE..... Road conditions important to fully understand the symptoms or conditions for a
HOW .. Operating conditions, customer complaint.
Weather conditions, Utilize a diagnostic worksheet like the one shown below in order to
Symptoms organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator lamp to

serao7L| Ccome on steady or blink and DTC to be detected. Examples:

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

e Fuel filler cap was left off or incorrectly screwed on, allowing
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.

O Startability

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

I Possible but hard to start O Others [ ]
. = No fast idle O Unstable [ High idle [0 Low idle
O tdling
O Others [ ]
Symptoms
O Stumble 1 Surge O Knack O Lack of power
O Driveability O Intake backiire 1 Exhaust backfire
0 Others | ]
O At the time of start 3 While idling
['1 Engine stall O While accelerating O While decelerating
0O Just after stopping O While leading
Incident occurrence O Just after delivery [0 Recently
el . O In the morning O At night 1 In the daytime

Freguency

0 All the time O Under certain conditions O Sometimes

Weather conditions

1 Not affected

Driving conditions

O While cruising
 While turning {RH/LH)

1 While accelerating
O While decelerating

Vehicle speed t |
0

_J
10 20 30 40 50 60 MPH

Weather ] Fine '] Raining [0 Snowing 0O Cthers [ ]
Temperature 1 Hot 1 Warm 3 Cool 0 Celd 1 Humid °F
O Cold M During warm-up - After warm-up
Engine conditions Engine speed l ! | ! | 1 ! [—
0 2,000 4,000 6,000 8,000 rpm
Reoad conditions 71 In town C In suburbs O Highway 1 Off road (up/down)
0 Not affected
[ At starting O While idling {1 At racing

Malfunction indicator lamp

O Turned cn O Not turned on

EC-71
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TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

:

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

:

CHECK DTC AND FREEZE FRAME DATA.
Check and print out (write down) (1st trip) Diagnostic Trouble Code {DTCyand | STEP Il
Freeze Frame Data (Pre-check). Then clear.
If DTC is not available even if MIL lights up, check ECM fail-safe. (Refer to EC-77.)
Also check related service bulletins for information.
Symptoms No symptoms, except MIL
collected. lights up, or (1st trip) DTC
exists at STEP .
y
Verify the symptom by driving in the condition the cus- 1
tomer described. e e STEP NI
Normal Code Malfunction Code
(at STEP I1) (at STEP II)
r r
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”.
k4
> Choose the appropriate action. *2 """""""""""""""""""" STEP V
Malfunction Code {at STEP Il or IV} Normal Code (at both STEP Il and IV)
y
BASIC INSPECTION
SYMPTOM BASIS (at STEP 1 or llI)
...................................... (SR =
4
Perform inspections T
according fo Symptom
Matrix Chart.
v v
TROUBLE DIAGNOSIS FOR DTG PXXXX. STEP VI
L4
REPAIR/REPLACE
4
NG| FiNAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTIONand | - STEP VI
DTC CONFIRMATION PROCEDURE {or OVERALL FUNCTION CHECK). Then,
erase the unnecessary (already fixed) (1st trip} DTCs in ECM and A/T control unit.

for(

CHECK OUT

*1: If the incident cannot be duplicated, refer to Gl section (“Incident Simulation Tests”, “HOW TO PERFORM EFFICIENT

DIAGNOSIS FOR AN ELECTRICAL INCIDENT").
*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to

“TROUBLE DIAGNOSIS FOR POWER SUPPLY", EC-94.
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP DESCRIPTION
STEP | Get detailed information about the conditions and the envircnment when the incident/symptom ocecurred using the
“DIAGNQOSTIC WORK SHEET”, EC-71.
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-46.) The (1st trip) DTC and the (1st trip} freeze frame data can be used when duplicating the incident at
STEF 1l STEP Il & IV.
Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
(The “Symptom Matrix Chart” will be useful. See EC-78.)
Also check related service bulfletins for information.
Try to confirm the symptom and under what conditions the incident occurs.
The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connact CONSULT
STER I to the vehicle in DATA MONITOR (AUTC TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)
If the malfunction code is detected, skip STEP [V and perform STEP V.
Try to detact the {1st trip) Diagnostic Trouble Code by driving in (or performing) the “DTC CONFIRMATION
PROCEDURE”. Check and read the (1st trip) DTC and {1st trip) freeze frame data by using CONSULT cr Generic
Scan Toal.
During the (1st trip) DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO
STEP IV 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 "DTC CONFIRMATION PROCEDURE” is not available, perform the “OVERALL FUNCTION CHECK”
instead. The (1st trip) DTC cannot be displayed by this check, however, this simplified “check” is an effective alter-
native.
The “NG” result of the “OVERALL FUNCTION CHECK" is the same as the (1st trip} DTC detection.
Take the appropriate action based on the results of STEP | through IV.
STEP V If the malfunction code-is indicated, proceed to TROUBLE DIAGNCOSIS FOR DTC PXXXX.
If the normal code is indicated, proceed to the BASIC INSPECTION, (Refer to EC-74.) Then perform inspections
according to the Symptem Matrix Chart. {Refer toc EGC-78.)
Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connestors or wiring damage using (tracing) “Harness Layouts”,
Genlly shake the related connectors, components or wiring harness with CONSULT set in "DATA MONITOR
{AUTO TRIG)” mode.
STEP VI Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-81.
The “DIAGNOSTIC PROCEDURE” in EG section contains a description based on cpen 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 FCR AN ELECTRICAL INCIDENT”, “Circuit Inspection™).
Repair or replace the malfunction parts.
Once you have repaired the circuit or replaced a component, you need to run the enging in the same conditions
and circumstances which resulted in the custemer’s initial complaint.
Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code [Diagnostic trouble code No.
STEP VII POGOO0 or 0505] is detected. If the incident is still detected in the final check, perfarm STEP VI by using a different

methad from the previcus one,
Before retuming the vehicle to the customer, be sure fo erase the unnecessary (already fixed) (1st trip) DTC in

ECM and A/T control unit. {Refer to EC-44.)
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TROUBLE 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 defogger switch is OFF,

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

BEFORE STARTING

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

Data link connector uled maintenance.

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

* Harness connectors for improper con-
necticns

® Vacuum hoses for splits, kinks, or
improper connections

® Wiring for improper connecticns,
pinches, or cuts

SEF142

B A J

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-56.

A

DOES ENGINE START? No »l Goto .

Yes

P T T =
Throttle position sensor
harness connector SEF972R v

CHECK IGNITION TIMING. NG T Agjust ignition timing by

1. Warm up engine sufficiently. | turning distributer.
2. Stop engine and disconnect throttle
4 . position sensor harness connector.
- At W 3. Start engine.
- - 4. Check ignition timing at idle using tim-
. ing light.

Ignition timing:

15°42° BTDC

Timing
light

OK

L 4

SEF284G| | CHECK BASE IDLE SPEED. NG Adjust engine speed by

Does engine speed fall to the following turning idle adjusting

speed? SCFEW. )

700+50 rpm {A/T in “N’* position)
v OK

{Go to (& on next page.}

¥
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TROUBLE DIAGNOSIS — Basic Inspection

O™ \\\tﬂ“

Air ‘duc/

£,

Throttle positicn sensor
harness_connector

SEFO75R

4 €&

Throttle pasition @EE

switch connector

SEF342R

Basic Inspection (Cont’d)

@
E l
CHECK CLOSED THROTTLE POSITION NG.; Adjust continuity signal by
SWITCH IDLE POSITION. rotating throttle position
1. Select “"A/T”, then “DATA sensor body.
@ MONITOR”.

2. Select "ENGINE SPEED" and
“CLOSED THL/SW”. Y

3. Read “CLOSED THL/SW" sig-
nal under the following condi- ?ﬂEﬁIIEC-)rRI‘?LE POSITION
tion: ' . )
® Raise engine speed to 2,000 1. g\[l:r:m ‘g%g”s%';)e suffi-

rpm. . :
& Gradually lower engine 'IS'EIIE/% SC\;I{I_SE‘l
Speedl 113 Ll
“CLOSED THL/SW” should turn DATA MONITOR
“ON” at 950£150 rpm with trans- mode with CON-
mission in N position. SULT before stop-
. OR — ping engine.

1. Disconnect throttle position sen- 2. Reconnect throttle
sor harness connector and positicn sensor har-
glosed throttle ptosition switch ness connector and

arness connector. i

2. Check continuity between g{g,‘c{gﬁ ;grr?]tggspggrr]t_lon
closed thr%tle pos%lon switch nector
terminals @ and under the i ;
follewing condition. 3. Iélr{l‘.,lgnmo” switch
* E)?T'fe engine speed to 2,000 4. Turn ignition swilch
e Gradually iower engine ie%thS 2';?;0“?"13'; al

speed. .
Continuity should exist (Closed 5. /@ Repeat steps
throttle position switch closed) at b 3 and 4. until
950+150 rpm with transmission in CLSD THL/P
N position. SV(\D/” |%1‘(;I|::)‘ATA
MONI "
OK mode with
. CONSULT
" changes 1o
Reconnect throttle position sensor har- “ON".
ness connector and clesed throttle posi- Repeat steps
tion switch harness connector. 3. and 4. 20
times.
r
NG

CHECK TARGET IDLE SPEED

@ Read the engine idle speed in

CONSULT.

750150 rpm

{in “N” position)
OR

Y

Check idle speed.
750150 rpm

“DATA MONITOR"” mode with
é (in “N” position)

OK

4

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

Erase the stored memory in ECM and A/T
control unit.

Refer to "ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION" (EC-36) and “HOW
TO ERASE DTGC” in AT section.

OK

h 4

INSPECTION END

EC-75

Adjust idle speed. Refer to
EC-29.

A

El

I
5

=
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=
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TROUBLE DIAGNOSIS — General Description

ity chart.

Diagnostic Trouble Code (DTC) Inspection
Priority Chart

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

Priority

Detected items (DTC)

1

# ECM (P0605, 0301}

¢ Mass air flow sensor circuit
(PO100, 0102)

& Throttle position sensor circuit
{P0120, 0403)

® EGRC-solenoid valve (P1400,
1005)

e AT diagnesis communication line
(P1605, 0804}

& Camshaft position sensor circuit
(P0340, 0101)

» Vehicle speed sensor circuit
(P0500, 0104}

® Intake air temperature sensor cir-
cuit (PO110, 0401)

e Knock sensor circuit (P0325,
0304)

@ Tank fuel temperature sensor cir-
cuit (P0180, 0402)

Engine coclant temperature sensor
circuit (P0115, 0103) (P0O125,
0908)

Ignition signal circuit {P1320,
02071)

Park/Neutral positicn switch circuit
{PO705, 1003)

® EGR temperature sensor circuit
{P1401, 0305)

e A/T related sensors, solenoid
valves and switches {(PO705-
FO710, 1101-1208)

® Absolute pressure sensor circuit
(PC105, 0803)

e MAP/BARO switch solenoid valve
circuit (P1105, 1302)

e Closed throttle position switch cir-
cuit (P0510, 0203)

e Front heated oxygen sensaor
heater circuit (PU135, 0801)
(PO155, 1001)

® Crankshaft position sensor (OBD)
circuit (P0335, 0802) (P1336,
0905)

e EVAP canister purge control valve/
solenoid valve circuit {(P0443,
0807}

& Vacuum cut valve bypass valve
(P1441, 0801)

Front heated oxygen sensor circuit
(P0130, 0503) (PO150, 0303)

Rear heated oxygen sensor circuit
{PO136, 0707) (PO156, 0708}

Rear heated oxygen sensor heater
circuit {PO141, 0902} (P0O161,
1002}

EVAP control system pressure
sensor circuit (P0450, 0704)

EVAP canister vent control valve
circuit (P0446, 0903}

EVAP canister purge volume con-
trol valve circuit {P1445, 1008)

EVAP control system purge flow
menitering {P1447, 0111}

e EGR function (PC400, 0302)

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

e EGRC-BPT valve function (P0402,
0306)

® |[ACV-AAC valve circuit
{P0505, 0205)

o Misfire (PO306 - P0O300, 0603 -
0701)

* Closed loop control
(PO130, 0307} (PO150, 0308)

e Improper shifting (P0731 - PO734,
1103 - 1106)

Fuel injection system function
(POT72, 0114), (PO171, 0115),
(PO175, 0209), (P0174, 0210)

Three way catalyst function
(P0420, D702) (PB430, 0703)

Signal circuit from A/T control unit
to ECM (P0O600)
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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 cpen or short cir-

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

DTC No.

CONSULT
GST

ECM™1

Detected items

Engine operating condition in fail-safe mode

PO100

0102

Mass
cuit

air flow sensor cir-

Engine speed will nct rise more than 2,400 rpm due to the fuel cut.

P0O115

0103

Engine coolant tempera-
ture sensor circuit

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

Condition

Engine coolant temperature decided
(CONSULT display)

Start

Just as ignition switch is turned ON or

40°C (104°F)

tion ON or Start

More than approx. 8 minutes after igni-

80°C {176°F)

Except as shown above

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

PO120

0403

Throttle position sensor

gircuit

engine speed.
Therefore, acceleration will be poor.

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

Condition

Driving condition

When engine is idling

MNormal

When acceierating

Paor acceleration

Unable to
access
ECCS

Unable to
access
Diagnostic
Test Mode
1l

ECM

ECM fail-safe activating condition

Engine control with fail-safe

tions.

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 tc wamn the driver.

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

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

ECM fail-safe operation

Engine speed

Engine speed will not rise more than 3,000 rpm

Fuel injection

Simultaneous multiport fuel injecticn system

Ignition timing

'gnition timing is fixed at the preset vaive

Fuel pump

Fuel pump relay is “ON” when enging is runping and “OFF"

when engine stails

IACV-AAC valve

Full open

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

*1: In Diagnostic Test Mode Il (Self-diagnaostic results)

EC-77
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
% g
—_ @] T
¥ 2 u
a = o o i
2 g o ElSlz|g
i &) W c|E]|l2 <
= z 8 w |2l E|x
= Elclg HlalE2|alao
gl |2|Eia 212132 &
SYSTEM & G(Z0 g o|F|Z|3 8 | Reference page
— Basic engine control system | = |0 21y % Ple 8 cZJ Z
g [ w — Q =z = = E 1 (&) 2
| o [ e =) (@] o o
w = | o< J | o
o I - = 21T E|R z 2|53
a2z |22l |® | w|w|a
alw |8z Lld)lc|2|lg|ls|=|2
w|z|Z|8|lalz|Z|2|¢|2(2|&
s (Yl |x ! C|EB|Z|slEs|lTlalwl|d
IHHE IR
(= |wl& % Y1c |2 Sl /21214
T | O[T | w Tlc |8 !0 |W|W|d
AA | AB | AC | AD | AE | AF |AG{ AH | AJ | AK [ AL [ AM | HA
Fuel Fuel pump circuit L N B I NGN Ol o @) () | EC-328
Fuel pressure regulator system * (O[e OOl O ) EC-28
Injector circuit ® | & | & | | e e | ) EC-321
Evaporative emission system Ol C |1 O1O0O1OoOlOololOolO O EC-20
Alr Paositive crankcase ventilation system Gl lelo{olololelolo G| O EC-24
Incorrect idle speed adjusiment ® ] o | OO O EC-29
IACV-AAC valve circuit O|l® Ol | OO O (O |EC-262
IACV-FICD sofencid valve circuit OOt lorTc1Oololo] o O EC-337
Ignition Incorrect ignition liming adjustment e | & & s 0 LIS ® EC-29
Ignition circuit e | oo e e LN L EC-279
EGR EGR valve & EVAF canister purge control .
solenoid valve circuit & 1o Q FC-290
EGR system O | e LB N NoNN NESH NG O EC-209
Main power supply and ground circuit e 1 OlOo|lOlO Ol O OO () | EC-924
Air conditioner circuit OlolololololOolO)O O () | HA section
® ; High Possibility Item (continued on nexi page)

i Low Possibility Item
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
Z o &l
I o T )
T rd L
o W o N
2 4 d Y121z |a A,
W @z |0 Llo | = | £
= Elo o wHis EE
i S| < 2lgi3|g|o
SYSTEM s Wl x| = mle|5]g .
g | 2|0 a ol | Z | , B
— ECCS system o S181S|u|z 21L151¢g]¢2 Reference page =i
i olw|&l2lEBElz|2|le]|218]2
- clec|fH|zi3|¢8 % < | W
T4l 2=2 Z[(zZ|E|IRIzlI2|5]|9
<< | 92} o =z e = < W = ™ e} <L 7
ElZlz|a |03 |Yiac|x|@ w |y L
PlBld|lz (s |0|a|@ ElE|E|2
0| 9w ElEle 2|18 iy sl sz
g Wi |||l ElZ|H|b]F
IHEEBEEHHELE
|z |wl& % 12|32 SlizlRIx|=
T |W|XI|w T| o2 |w |0 |wW| WL|no
AA | AB| AC | AD | AE | AF | AG | AH | AJ | AK | AL | AM | HA
ECCS Camshaft position sensor circuit e | & & | & @ * | O ® EC-203 FP:
Mass air flow sensor circuit e |8 || e e | O . EC-99 e
Front heated oxygen sensor circuit e | & | e ® | L4 EC-133, 151
Engine coolant temperature sensorcircut | ® [ O | OO O |1 O ® | OO O EC-116, 127 (\_L
Throttle position sensor circuit I RS EE . EG-121 =
::l(;trJ]{rect throttle position sensor adjust- e . . ° elolo O EC-74
AT
Vehicle speed sensor circuit Ol O ®)] O EC-248 fivan
Knock sensor circuit OO 1O O EC-195
ECM SRESEESE NS ECEECRECHECE EORECRN; EC-264, 77
Start signal circuit O EC-375 AT
Park/Neutral position switch circuit @] O Ol o @] EC-266
Power steering oil pressure switch cirouit O OO EC-333 )
- — TE
: ; High Poss_lb_l!lty Item {continued on next page)
"y ; Low Possibility ltem
EE
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
z &
—_ I
T E Wy .
8 5 i 218 .|¢2
= o o <L = o o8
i) 3 = o o 1Y = <
= g c |9 Yyl 218138
< 2 |&|x 21z2/a|3|¢z
SYSTEM ) e alz|o g olrE|8|2 & | Reference page
— Engine mechanical & othar W (_25 e lylE ; x| o 5 Z
= z| e E 2 5 6 cElgd|9lZ
143|258z |5lE 2|2!3/%
Elz 22319 |u|Fr1y &> L
b |18 2]2 5|8 C |y &2
ol ?leielul2lZl=|Q|dl5 |57
| W | g (S = R o |z
S|IZ|E|lg 2|28 g |zl G103 |E
z|ci2|212&|3|3]3|¢|¢lglk
T|loglT|les|3|ZT|2|Cn|d|d|d| o
A I AB|AC I AD | AE | AF | AG | AH | Ad | AK | AL | AM | HA
Fuel Fuel tank OO
Fuel piping Ol 1o |1C 1O OGS O
Vapor lock @
Valve deposit D1GC1O0 10O OO @)
Poaor fuel (Heavy weight gasaline, Low - - —
oy (o welght g olojololo olo )
Air Air duct Q1O O SHRS O
Air cleaner OO @ OO0 O
Alr leakage from air duct . - - - - - - -
{Mass aigflow sensor — throttle body) OOl OTo10 -
Throttle body, Throtlle wire L B [ INEN N SN ) FE section
Air leakage from intake manifold/ - - - - - _
Collector?Gasket O 1O C|Q]* |00 ©
Cranking Battery OO0 O OO O O
Alternator cirguit OlO |l O O Gy O ®) % 1 EL seclion
Starter circuit L]
Flywheel ) -
Cluich interlock switch O CL section
Inhibitor swilch O AT section
Engine Cylinder head Q1O 1O OO 040 O
Cylinder head gasket OO 1S |01 O OO ® . OO
Gylinder black ClC|lO1O O oclo O 1O
Piston Ololol Ol D OO OO
Pisten ring OlCIO|lO]1O 01O 010
Connecting rod OI1C | OO0 O O 1O &)
Bearing OO 1Ol O O OO )
Crankshaft ® | & (0o | e OO 0
Vaive Timing belt o | OO e ® D O
mechanism | Camshaft Q1O C|lOo]lO OO O
Intake valve OO0 OO SN RS] OO
Exhaust valve QIO OO SHES] 0| O .
Hydraulic lash adjuster OOl Q1O O
Exhaust Exhaust manifold/Tube/Muffler/Gasket Olololo!lo Ol o O
Three way catalyst Ololo|o | e OO O
Lubrication ;)a:lllz?ynfon strainer/Oil pumpfOil filter/Oil eie oo ol @ ol e
QOil level (Low)/Filthy oll OlO|lOlO0O O R o O
Cooling Radiator/Hose/Radiator filler cap OlOo[ClOo1O ol O e
Thermastat OO0 1O OOl O a0
Water pump ClolTC OO [ORNS. e O
Water gallery Ol | 1o lO 010 [ONRe]
Cooling fan OlCjclololGG|lOo|lOolC O]
Coolant leve! Jow)Contaminatedcoclant | OO | O3 | O | O | € OO O G

® ; High Possibility ltem
(% ; Low Possibility ltem
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

e Specification data are reference values.
# Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification data
in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calculated by the
ECM according to the signals input from the camshaft position sensor and other ignition timing related sensors.
¢ [i the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow
sensor, first check to see if the fuel pump control circuit is normal.

MONITCR [TEM

CONDITION

SPECIFICATION

CMPS-RPM (POS)

Tachometer: Connect

Run engine and compare lachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

MAS AIR/FL SE

Engine: After warming up

Air conditioner switch: “OFF”
Shift lever: “N"

No-load

[dle

1.0-1.7V

2,500 rpm

1.56-2.1V

COOLAN TEMP/S

Engine: After warming up

Mare than 70°C (158°F}

FR O2 SEN-82

FR O2 SEN-B1

FR 02 MNTR-B2

FR 02 MNTR-B1

Engine: After warming up

Maintaining engine speed at 2,000 rppm

0 - 0.3V «> Apprex. 0.6 - 1.0V

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

RR O2 SEN-B1

RR 02 SEN-B2

RR 02 MNTR-B1

RR 02 MNTR-B2

Engine; After warming up

Maintaining engine speed at 2,000 rpm

0- 0.3V« Approx. 0.6 - 1.0V

LEAN < RICH

Almost the same speed as

# Turn drive wheels and compare speedometer indication with the CONSULT
VHCL SPEED SE value the CONSULT value
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V
- by Throttle vaive: fully closed 0.3-0.7V
THARTL POS SEN . igEnmpn switch: ON Y
{Engine stopped) 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

- g Throttle valve: ldle position ON
GLSD THL/P SW . |§énltlF)n swrtch.(?N
{Engine stopped) Throttle valve: Slightly open OFF
Air conditioner switch; “OFF"” CFF
¢ Engine: Afler warming up, idie the
AlRt COND 3IG enging Air conditioner switch: “ON" ON
(Compressor operates.)
Shift lever: “P" or “N” ON
P/N POSI SW ® Ignition switch: ON
Except above OFF
] ) ) Steering wheel in neutral positicn OFE
PWIST SIGNAL ] E:gil::: After warming up, idie the (forward direction)
The steering wheel is turned ON
e |gnition switch: ON Below 23.5°C (74°F} OFF
AMB TEMP SW o Compare ambient temperature with
Abave 23.5°C (74°F) ON

the following:

EC-81
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
IGNITION SW & [gnition switch: ON — OFF — ON ON — QFF — ON
g o Engine: After warming up Il 24-32 "
{NJ PULSE-B2 & Air conditioner switch: “OFF” ® 4 - 3.2:mse
.................................. o Shift lever: “N"
INJ PULSE-B1 o No-load 2,000 rpm 1.9-2.8 msec
Idle 1.0 - 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
Idle 10° BTDG
IGN TIMING ditto
2,000 rpm More than 25° BTDC
. Idie 10 - 20%
IACV-AACHY ditto
2,000 rpm —
Engine: Af . ldle 0 step
» Engine: Afler warming up - -
PURG VOL C/V « Air conditioner switeh “OFF" Vehicle running _
{Shift lever “1")
AF ALPHA-B2
.................................. o Engine: After warming up Maintaining engine speed at 2,000 rom | 54 - 155%
A/F ALPHA-B1
EVAP 5YS PRES ® |gnition switch: ON Approx. 3.4V
AIR COND RLY & Air conditioner switch: OFF — ON OFF — ON
& |gnition switch is turned to CN (Operates for 5 seconds) oN
FUEL PUMP RLY & Engine running and cranking
Except as shown above OFF
e Engine: After warming up Idle ON
® Air conditioner switch: “OFF>
EGRC SOV & Shift lever: “N” Engine speed: Revving from 1,500 to OFF
& No-load 4,000 rpm
VENT CONT/V & |gniticn switch: ON OFF
FR 02 HTR-B1 e Engine speed: Idie ON
FH02HTRBQ ........ # Engine spead: Above 3,200 rpm OFF
AR 02 HTR-B1 e Engine speed: Idle ON
RR 02 HTRB2 s Engine spead: Above 3,200 rpm OFF
VGV BYPASS/V ® |gnition switch: ON OFF
) Idle QFF
PURG CONT S/ # Engine: After warming up
2,000 pm O~
: E.']gi”eaﬁ‘,“er Wa”‘,:":f "ngF,, Idle 18.5 - 26.0%
CALLD VALUE ir condi |oget switch:
e Shift lever: “N” 00 o
® No-load 2,500 rpm 18.0 - 21.0%
® Ignition switch: ON Throttle valve: fully closed 0.0%

ABSOL TH-P/S

{Engine stopped)

Throttle valve: fully opened

Approx. 80%

e Engine: After warming up ldle 33.48
. .. S ” 3 -4.8 gmis
MASS AIRFLOW | § & sonahioner switcht "OFF
* No-load 2,500 rpm 12.0 - 14.9 gm/s
MAP/BARQ SW/V & Ignition switch: ON BARO
. Engine is not running Approx. 4,4V
ABSOL PRES/SE & Engine: After warming up -
Idle (& seconds after starting engine) Approx. 1.2V
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode al

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

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

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

rise after “CLSD THL/P SW” is changed from “ON” to “OFF”. LG
CLSD THL/P SW -00°09  ABSOL THeP/S -00"09 THRTL POS SEN -00"09
10:22 +02'69  10:22 % +02"69 10:22 x0.1V +02°69
OFF ON 0 25 50 75 100 0 13 26 38 51
Full > : i« S g
Release ‘- ‘
......... o=
" "
| ;
Full | i
Depress : ! e
i i '
i i SEFD58P
LT

CMPS:RPM (POS), MAS AIR/FL SE, THRTL POS SEN, RR 02 SEN-B1, FR 02 SEN-B1, INJ
PULSE-B1 i
Below is the data for “CMPS-RPM (POS)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SEN-B1”, “FR r
02 SEN-B1” and “INJ PULSE-B1” when revving engine quickly up to 4,800 rpm under no load after warm-

ing up engine sufficiently. 7=
Each value is for reference, the exact value may vary. ’
- }
Lo -
. PD
S
[sw]
@
£ &
= + “CMPS+RPM {POS)" should increase gradually
@ 28 while depressing the accelerator pedal and
g x should decrease gradually after releasing O
= the pedal without any intermitient drop or rise. e
E o«
T Tl T e,
g - [RlFS
= 5,
o o Y
&r
g; o RIS
E’g )
Q7
Q
g
Ef
> ;
(e} o .
ST e . + "MAS AIR/FL SE® should increase when )
u depressing the accelerator pedal and should [F
3 - decrease al the moment “THRTL POS SEN” is
§ LA closed {accelerator pedal is released).
< § =
0 =
b
= Lo e } Y
SEF935Q D3
F/Y
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TROUBLE DIAGNOSIS — General Description
Major Sensor Reference Graph in Data Monitor
Mode (Cont’d)

85
&z °
e =
w
m f" i3
“THRTL POS SEN" should increase while
3 o4 depressing the accelerator pedel and should
E 2 decrease while releasing it.
o0
17}
[ ] o
jaly —
- .
% ﬁ . .
= 8 = A
g6 g
g3«
T3
3]
> @
8
o
= m
N -
- *RR 02 SEN-B1" may increase immediately after
@ depressing the accelerator pedel and may
& 3 decrease after releasing the pedal
7
N
O o
o @ wearin ey, .
c ¢ e M
S & e
g3
T3
o
O =
=
L)
o 8-
-
[ *“FR 02 SEN-B1" may incrgase immediately after
o . i depressing the accelerater pedel and may
g 3 : : decrease after releasing the pedal.
»
™
Q gq I
T 2 a
8 8 &1
o
° 9
o
O
] oy
) O S
s -
- »|NJ PULSE-B1" should increase when depressing
E w the accelerator pedal and should decrease
@ whean the pedal is released.
= TR
oow
(o)
- O
Z2gelg

SEF936Q
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TROUBLE DIAGNOSIS — General Description

View with instrument fower cover ECM Terminals and Reference Value
PREPARATION Gil
1. ECM is focated behind the instrument lower cover. For this
inspection: o
e Remove instrument lower cover. A
EM
LG
2. Remove ECM harness protector.
GE
ECM harness protector AEC313 {M‘JT
3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests easily. AT
® Open harness securing clip to make testing easier.
e Use extreme care not to touch 2 pins at one time. ~
e Data is for comparison and may not be exact. 5
[F4
L'E{{_f.{:!}s
8T
Thin wire Tester probe
SEFSET)  ECM HARNESS CONNECTOR TERMINAL LAYOUT
AT
HO1M102103| H04[105{1086) ol jofa1] [5354/55] A
Ho7fogiiog| fitolifir 3 Hﬂ%ﬁlgﬂ:@;glfl%lsﬁlol
113114(115] [116{117{118 0 BEREEER EL
W E2E
H.S. SEF064P,
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

ECM Terminals and Reference Value (Cont’d)

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltags)
NO.
0.9v
Vi — —
I i B B
[Engine is running. | PR R S L
Idle speed 0
AR
T 20ms - S
T SEF 86T
1 W/B Ignition signal
[Engine is running.|
L Engine speed is 2,000 rpm - o
" 20ms’ S
— SEF187T
8.7v
|Engine is ru nning.} {Warm-up condition)
|_. Idle speed
e
20msTc T
o SEF188T
2 WIG ignition check
Approximately 13V
(V)
- - - 40
[Engine is running.| a0l
Engine speed is 2,000 rpm. 0
7V
|Engme is runniﬂg.l (Warm-up condition}
I_ Idle spead
TsEFTO0T
3 W Tachometer
5V
(V)

[Engine is running.|

Engine speed is 2,000 rpm

T SEF191T
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TROUBLE DIAGNOSIS — General Description

ECM Terminails and Reference Value {(Cont’d)

TER-
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DC Voltage)
[Engine is running.]
[Ignition switch “OFF”| 0-1V
For a few seconds after turning ignition switch
4 L/B ECCS relay (Seli-shutof) “OFF”
]lgnitfon switch “OFF"‘
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF"”
5 L EVAP canister purge vol- | [ENgine is running.| 0-0.4v
6 YL ume control valve ldle speed ’
[Ignition switch “ON7|
7 YiG AJT check signal 0-3.0v
[Engine is running.]
|Igniti0n switch “ON”‘
L For & seconds after turning ignition switch 0-1V
“ON"
8 RIL Fuel pump relay |Engine is running. |
[lgnition switch "ON”]
|_ BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch “ON”
(Ignition switch "ON"]
I Idie speed ov
L Ambient air temperature is above 23.5°C (74°F)
; ; L— Alr conditicner is operating
9 G/OR Ambmm air temperature
switch Ignition switcn "ON"]|
BATTERY VOLTAGE
I— Idle speed y
L Ambient air temperature is below 23.5°C (74°F)| (11 - 14V)
- Air conditioner is operating
[Engine is running. |
10 B ECCS ground Engine ground
ldle speed
|Engine is running.'
Approximataly QV
Both A/C switch and blower switch are “ON"™
15 G/R Air conditioner refay — :
|Eng|ne is runmng.] BATTERY VOLTAGE
A/C switch is “OFF” (11 -14V)
16 | WB | EyAP canister purge vol- | [E@ine is running. | BATTERY VOLTAGE
17 R/G ume control valve Idle speed (11 - 14V)
[ignition switch "ON” Approximately 0.1V
18 G/R Malfunction indicatar lamp |Engine is running.| BATTERY VOLTAGE
Idle speed (11 - 14V)
[Engine is running.[
19 B ECCS ground Engine ground

Idle speed

* Any mode except "OFF”, ambient temperature above 10°C (50°F).

EC-87
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL
INAL | coLor ITEM CONDITION (DC Voltage)
|Igni1ion switch “ON"| Approximately OV
20 B/Y Start signal
— - BATTERY VOLTAGE
fgnition switch “START”
[ ] (11 - 1av)
[Engine is running.|
Both air conditioner switch and blower switch | APProximately Qv
21 B/W Air conditioner switch are "ON" (Compressor operates)
[Engine s running.| BATTERY VOLTAGE
Air conditioner switch is “OFF* (11-14V)
[Ignition switch “ON"
Neutral position switch Gear position is “Meutral” (M/T models) Approximately OV
22 LB (M/T models) Gear position is "N or “P” (A/T models)
Inhibitor switch (A/T mod- | — ; 5 ,
els fgnition switch “ON”
) Approximately 5V
Except the above gear position
/ignition switch "ON”
0.3-0.7V
Accelerator pedal released
23 W Throttie position sensor
[tgnition switch “ON"]
Approximately 4V
Accelerator pedal fully depressed
|Igniti0n switch “ON"
24 PUMW | A/T signal No. 1 ]ﬁgine is running | 6 - 8V
L_ ldle speed
[Engine iS running.]
. ) Approximately 0V
- - Power sleering oil pres- Steering wheel is being turned
sure switch [Engine is running. |
Approximately 5V
Steering wheel is not being turned
1.9-2.1V
v
|Engine i$ running. 10}-
26 W/L Vehicle speed sensor Lift up the vehicle g
In 1st gear position
" SEF194T
[fgnition switch "ON"] (Warm-up condition) BATTERY VOLTAGE
11 - 14V
- ORMW Throttle position switch Accelerator pedal released ( }
(Closed position) [Tgnition switch “ON'|
|_ Approximately 0V
Accelerator pedal depressed
. Approximately 0 - 4.8
28 Y/L Intake air temperature IEngine is running.| Output voltage varies with

Sensor

intake air temperature.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’'d)

TER-

WIRE DATA
MHINAL
COLOR ITEM CONDITION (DG Voltage)
NC.
(lgnition switch "ON"|
29 P/B A/T signal No. 2 |Engine is running. | 6 -8y
Idle speed
30 P AJT signa!l No. 3 jlgnition switch “ON”| ov
llgniﬁon switch "ON"[
|_ Approximately 0.4V
33 b Throttle position sensor Accelerator pedal released
signal [Ignition switch "ON”]
Approximately 4V
Accelerator pedal tully depressed
[Ignition switch “OFF”| ov
lgnition switch “ON I (11 - 14V)
|Engine is running. |
39 B ECGS ground L Engine ground
Idle speed
1.1V
Mpr——
ngine is running. T
40 L I___ 5 ﬂ: : l
Idie speed ¢
..............
10me T
Camshaft position sensor SEF199T
{Reference signal}) 11V
[Engine is running.
44 L
L Engine speed is 2,000 rpm.
©10ms ¥ R
T sErenoT
Approximately 2.6V
Vi— 0
- - T . 17 ¢ 3 S
[Engme is runnmg.| {Warm-up condition) 5
l_ Idle speed ¢
e “TSEF1oT
41 BAW Camshaft position sensor

(Position signal}

|[Engine is running |

Engine speed is 2,000 rpm.

Approximately 2.5V

(V) —

S UL,

SEF106T

EC-89
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
I _ Engine ground
43 a ECCS ground |Engine is running.| {Probe this terminal with
Idle speed = tester probe when
measuring.)
[Ignition switch “ON"]
|_ Approximately 4.4V
Engine is not running.
45 W Absolute pressure sensor
IEngine is running.| (Warm-up condition)
Approximately 1.2V
ldle speed (5 seconds after starting enging)
0 - Approximately 1.0V
|[Engine is running.l
46 W Front heated oxygen sen-
sor (RH) After warming up sufficiently and engine speed
is 2,000 rpm
SEF201T
|Engine is running.\ {(Warm-up condition})
1.3-1.7V
Idle speed
a7 W Mass air flow sensor
|Engine is runm’ng.| {(Warm-up condition)
L 1.7-2.1V
Engine speed is 2,000 rpm
i Engine is running. | (Warm-up condition)
48 B Mass air flow sensor | | Approximately OV
ground ldle speed
hrottl iti - .
49 F/B Throttle position sensor [Ignition switch “ON"]| Approximately 5V
power supply
|Engine is running.] (Warm-up condition)
50 B Sensors’ ground Approximately OV
Idle speed
Approximately O - 4.8V
Engine coolant tempera- — - Output voltage varies with
51 LG/R ture Sensor |[Engine is running.] engine coolant tempera-
ture.
[Engine is running.|
Rear heated oxygen sen- .
52 LW After warming up sufficiently and engine speed 0 - Approximately 1.0V

sor (RH)

is 2,000 rpm
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MI\I]I‘(JJAL COLOR ITEM CONDITION (DC Voltage) @l
Approximately 1.4V
B4
(V
4
|Engine is running.J {Warm-up condition) 2 _
0 El
Idle speed
M L@
Crankshaft position sensor SEF202T
53 L
{OBD) Appreximately 1.4V
v
Erare] - 3
ngine is running. .
‘ g g ' 2 FE
Engine speed is 2,000 rpm 0
GL
|Engine is running. | NI
54 w Knock sensor Approximately 2.5V i
Idle speed
g-11v AT
v — :
_ _ = F. ¥y A
[Engme is runnlng.| {Warm-up cendition) agl kL.l TE
Idle speed 0
PE
55 OR IACV-AAC valve
5-8Y 54
V) —
e ‘ - R -
[Engine is running.| (Warm-up condition) sl 0 B,
Engine speed is 2,000 rpm R
T SEF198T
56 | BwW TTERY VOLTAGE ST
Power supply for ECM Ignition switch “ON" BA
51 B/W (11 - 14V}
0 - Approximately 1.0V S
M— — N
[Engine is runring.] 2 Ej
57 W Front heated oxygen sen- l_ P T T =
sor (LH) After warming up sufficiently and engine speed | ¢
is 2,000 rpm 1A
i
SEF201T
—— - L
; Engine is running. EL
58 LG/R (D;;t_? link connector for [ [_ I 6- 10V
Idle speed (GST Is disconnected)
([
243
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
A MAP/BARO switch sole- | |!gnition switch "ON”| BATTERY VOLTAGE
noid valve Engine is not running (11 - 14V)
|Engine is running.] (Warm-up condition)
Less than 4.5V
Idle speed
62 P/G EGR temperature sensor
|Engine is running.| (Warm-up condition)
0-15v
EGR system is operating
Approximately 0 - 4.8V
63 Y ;—ankJ:JEI temperature |Engine is running.] Output voltage varies with
ens fuel temperature.
64 W [Engfne is running_[ Approximately OV
Data link connector for -
65 L CONSULT Idie speed (CONSULT is connected and Approximately 4 - 9V
58 OR turned on) Approximately 3.5V*
[Engine is running.|
Rear heated oxygen sen- .
66 w sor (LH) After warming up sufficiently and engine speed | O - Approximately 1.0V
is 2,000 rpm
67 | G EVAP control system [Tgrifion swilch "ON” Approximately 3.4V
pressure sensor
: TTERY VOLTAGE
70 W/R Power supply (Back-up) |Ignition switch “OFF” i'? 1av)
BATTERY VOLTAGE
102 |w Injector No. 1 (11 - 14V}
[Engine is running.| (Warm-uip condition) 2’3 R
104 | YR Injector No. 3 L idte speed 20| ... :
o f o
07 | Y injectar No, 2 20ms B
SEF204T
BATTERY VOLTAGE
109 W/L Injector No. 4 {11 - 14V}
(v} :
IEngine is running.J (Warm-up condition) agl b -
111 WiG Injector No. & 20f.. . .
Engine speed is 2,000 rpm i ...d B
— i
114 | w/B Injector No. 6 2oms o
SEF205T
‘Engine is running.|
Approximately 0.4V
- Engine speed is below 3,200 rpm
101 PU/R Rear heated oxygen sen

sor heater (LH)

[Enging is running.|

Engine speed is above 3,200 rpm

BATTERY VOLTAGE
(11 - 14v)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MIlII"EIJAL COLOR ITEM CONDITION (DC Voltage)
{Engine is runninﬂ {Warm-up condition)
|_ 0-07V
ldle speed
103 Lw EGRC-solencid valve
{Engine is running. | (Warm-up condition) BATTERY VOLTAGE
Engine speed is above 2,000 rpm (11 -14V)
R EVAP canister purge con- | [ENGINe is running. | BATTERY VOLTAGE
trol solenoid valve Idle speed (11 - 14V)
{Engine s running.|
106 B ECCS ground |_ Engine ground
ldle speed
i - BATTERY VOLTAGE
108 | Y/G EVAP canister vent con [fgnition switch “ON”
trol valve (11 - 14V}
‘Engine is running.l
l_ Approximately 0.4V
_ Engine speed is below 3,200 rpm
10 PUMW Front heated cxygen sen
sor heater (LH) [Engine s running } BATTERY VOLTAGE
Engine speed is above 3,200 rpm {31 - 14V}
}Engine is rumning.|
112 B ECCS ground I_ Engine ground
Idle speed
Engine is running. BATTERY VOLTAGE
113 B/wW Current return I ’ v
Idle speed (11 - 14V)
|Engine is running.J
l_ Approximately 0.4V
s U Front heated oxygen sen- Engine speed is below 3,200 rpm
sor heater {RH) (Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 - 14Y)
|Engine is running.
L Approximately 0.4V
6 PUIG Rear heated oxygen sen- Engine speed is below 3,200 rpm
sor healer (RH) [Engine i running ] BATTERY VOLTAGE
l_ Engine speed is above 3,200 rpm (11 - 14V)
BATTERY VOLTAGE
17 | GR Vacuum cut valve bypass [Tgnition switch “ON”|
valve (11 - 14V)
[Engine is runninﬂ
118 B ECCS ground Engine ground

L Idie speed

EC-93
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

BATTERY EC‘MAIN'O1
® 3 ,
1 1 Refer to EL-POWER.

N : Detectable ling for DTG
i - Mon-detectabie line for DTC

170
Eg
p-J

/D
=~
e

rQ_f-b-
BE

T | | | |
WiPU WiR BW
| | :
W/PU o ®
|

I
-3

-+

T

of [RER
2 9”

(:i/‘ START | aNiTION
SWITCH
ON

Lo
i—@—2{lo ol |5—
{&

{&

W/R
BNV
L_ W/R -} To EC-INJECT
B w/R LB BAW
i SRt 7 ot G- Tl
B/W W/R /B  BW B/W

‘g—

BAW W/R B B BW B
[ES] [oll ERllEa! [51]l [l
IGNSW BAT SSOFF ECMP ECMP GATN

ECM (ECCS CONTROL MODULE)

Refer 1o last page (Foldout page).

] ED. @D
351 1[2[3]Cl4][s[6e]7 5
e 6 ABIE EEEL 1515 a6

11[12h3[1 4]1 5|1 6]1 7]+ 8]1 9]

1014102]103]  [104]105)
107|108f109) |110]111
113p114)118] | 118117

SEF250T
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
(Cont’d)
EC-MAIN-02

&
@ H
ECM (ECCS CONTROL MODULE)

il

]
rd
)
]

&
o

._m

GND G

L_

GND-E  GNDB-E GND-E

|108] iz2] {118]

B B B

o

ND-t

7y
5y

L

9]
=
[

.  Detectable line for DTC
e Non-detectable fine tor DTG L@

®o—-

%

=]

2u

==
@—o

Ei-e~-
Lm_
|||—
e
2

7
—

5@
RIS

11021103} [104]105)106

107]108[109] pi10]i11|112

hefazlses7lselsdleq) A,

1314115 |116]117| 118

1o
SEFBI0R
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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
MILI\Cl)AL COLOR ITEM CONDITION {DC Voltage)

IEngine is runm‘ng.[

[I_gnition switch "OFlﬂ 0-1v

For a few seconds after turning ignition switch
4 LB ECCS relay (Seff-shutoff) “OFE”

Jlgnition switch "OFF”
BATTERY VOLTAGE

L A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
[Engine is running. |
10 B ECCS ground Engine ground
Idle speed
[Engine is running.|
19 B ECCS ground Engine ground
ldle speed
[Ignition switch “OFFJ ov
38 B/W Igniticn switch BATTERY VOLTAGE

Ignition switch "ON"] (11 - 14v)

[Engine is running.

39 B ECCS ground Engine ground
Idle speed
| | Engine ground
Engine is running. (Probe this terminal with
3 B ECCS ground Idle speed = tester probe when
measuring.)
56 | B/W ERY VOLTAGE
Power supply for ECM |Ignition switch “ON”[ BATT
61 B/W (11 - 14v)
ATTERY VOLTAGE
70 W/R Power supply {Back-up) [Ignition switch “OFF”I B
(11 - 14V)
[Engine is running.‘ _
106 B ECCS ground |_ Engine ground
Idle speed
[Ergine is running. | _
112 B ECCS ground Engine ground
ldle speed
Engine is running. TTERY VOLTAGE
113 B/wW Current return I ] BA v
Idle speed (11 - 14V)
|Engine is running.| ‘
118 B ECCS ground Engine ground

L Idie speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Gircuit
(Cont’d)

oy INSPECTION START 2

T =)
[ EcM O CONNECTOR] }E
[ awecron)| 24 ff
v
Start engine. No I cHECK POWER sUP- RA

D Is engine running? PLY-I.
1. Turn ignition switch

Yes ON", —
Cf@) 2. Check voltage between B

4

=
oy

:}\ ECM terminal @9 and
ground with CONSULT
of tester. 3R
SEFOGSP Voltage: Battery volt- s

age
If NG, check the following.

CONNECT
. “ e Harness connectors

[} Eamess connectors

EcM__ [0] connecToR]| CHR
7 ) e Harness for open ar =i
short between ECM and
ignition switch
If NG, repair harness or o
connectors. Gl
D © v OK
23 RIS
"SEF0SSR Go to ¥ “CHEGK Il
GROUND CIRCWNT” on

next page.

CONKNECT
F Hs. E:)] E’ v :‘a:\T

NG

” ECM ]'Si CONNECTOH” CHECK PO_WER SUPPLY-N. »| Check the following.
el 1ie 1. Stop engine. _ e Harness conneciors .
R , 2. Check voltage between ECM terminal , (%) A
garness connectors

@ and ground with CONSULT or tester
Voltage: Battery voltage ), (BD) N
4 OK e 7.5A fuse EE
# Harness for open or
(i%) (ﬁ%} short between ECM and
L o battery ) F’L

If NG, repair harness or

SE=I=05?R connectors.
D] y oK [
P
“'SW""E” mswwecr CHECK POWER SUPPLY-III. »] Goto "CHECK
is. 1. Turn igniticn switch “ON” and ihen GROUND CIRCUIT” on

“OFF". next page. o

n_. 2. Check voltage between ECM terminals Sl

o}
i [C?NNECTOH“ &, @, (7% and ground with CON-
Rl 8 SULT or tester.

Voltage: Case-1: Battery voltage does o

After turning ignition switch “OFF”, not ex)i"st. J 2

battery voltage will exist for a few Case-2: Battary voltage exists
seconds, then dI"Op 1o apprOXImately for more than a few .
oVv. seconds. i
SEF027S NG
Case-2 o
Case-l |—s .| Goto @ cHECK ECCs | BT
\ RELAY" on next page.
4

® 4,

EL
X
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

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

[

(&

AECA86

Check ECM pin terminals for damage and
check the connection of ECM harness

connector.

INSPECTION END

EC-98

L
@LP @A ~ECCS 'relay (Cont'd) ®
z__j:f@) T
}Fuel pump_relay l
& /\ Yo% | B - _
1 ‘QQ S || CHECK HARNESS CONTINUITY .| Check the following.
\\J' 9% {22 || BETWEEN ECCS RELAY AND ECM ® Harness connactors
\L .V NdPe . Disconnect arness connector. F23),
N = Y 1. Di ECM h (F23) , (Mi2)
\ ‘@59 ] 9 2. Disconnect ECCS relay narness con- & Harness connectors
ﬂ ’ nector. (e, (D)
) b ’ 3. Check hamess continuity between ECM e Harness for open or
BATTERY I 2| N ™o Meoesine, terminals @&, G, (713) and relay termi- short between relay and
Fusible link &Jelay box | @ ECM
A sEFozog|| A . .
Continuity should exist. If NG, repair harness or
If OK, check harness for short. connectors.
DISCONNECT @! OK
4 € ,
1Hz CHECK VOLTAGE BETWEEN ECCS NG | Check the following.
o RELAY AND GROUND. e Harness connectors
Check voltage between relay terminals .
@, @ and ground with CONSULT or e Harness for open or
tester. short between ECCS
Valtage: Battery voltage relay and battery
® o If NG, repair harness or
= OK connectors.
SEF029S
y
CHECK OUTPUT SIGNAL CIRCUIT. NG.; Repair harness or connec-
End ‘s t T DISCONNECT Check hamess continuity between ECM tors.
HS. Eé}] E@) Ts i@ terminal @ and relay terminal @ .
— Continuity should exist.
[| ECM |9 CONNECTOH” 2 if OK, check harness for short.
1 sle OK
k4
@ CHECK ECCS RELAY. NG.: Replace ECCS relay.
1. Apply 12V direct current between relay
terminals (1) and & .
sergzos| | 2- Check continuity between relay termi-
nals @ and®, @ and & .
12V (D - @) applied:
Continuity exists.
No voltage applied:
— No continuity
L—O o_
’——qo:&a OK
v
g CHECK GROUND CIRCUIT. NG | Repair harness or connec-
715 1. Turn ignition switch “OFF”. tors.
E 2. Disconnect ECM hamess conneclor.
3. Check harness continuity between ECM
terminals 4§, @3, @&, @, (o), (112),
SEC202B and engine ground.
Continuity should exist.
S— If OK, check harness for short.
[__Ecm__[q|connecTon]| H.S. ié} lOK




TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION &l
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. 1t consists of a hot wire that is supplied with electric [
current from the ECM. The temperature of the hot wire is controlled

by the ECM a certain amount. The heat generated by the hot wire

is reduced as the intake air flows around it. The more air, the g
greater the heat loss.

Therefore, the ECM must supply more electric current to maintain
SEF030T]  the temperature of the hot wire as air flow increases. The ECM .G
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 B
. A somltioner auten <O |12 1017
| Wi : =S
7
MAS AIRIFLSE | o " Gl,
e No-load 2,500 rpm 15-21V
. R . e
: Eﬁg'”eﬁ“e’ |l 18.5 - 26.0% b
CAL/LD VALUE IF-COI’W Hiener switchn:
& S3hiit lever; “N” o
e No-load 2,500 rpm 18.0 - 21.0% AT
" A ponitones et e |18 3348 gmis
I N e
MASS AIRFLOW o Shift lever: “N” 2 50 4.9 ; i
o No-load ,500 rpm 12.0- 14.9 gm/s
2]

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

i
TER- Fid
WIRE DATA
MINAL ITEM |
NO COLOR CONDITION {DC Voltage)
|EngEne is running.[ {Warm-up condition}
L 1.3-1.7V
Idle speed S
47 w Mass air flow senscr e
[Engine is running.l (Warm-up condition)
1.7 -2V
Engine speed is 2,000 rpm s7
L3
M ir f) Engine is running. | (Warm-up condition)
48 B grizi(?” oW sensor | L w Approximately 0V
Idle speed RIS
i
o) i
(It
ElL
I[m2d
251
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Malfunction is detacted when ... Ch?Ck ftems
(Possible Cause)
Code Mo.
P0O100 A) An excessively high or fow voltage frem the sensor is | @ Harness or connectors
0102 sent to ECM.* (The sensor circuit is open or shorted.)

® Mass air flow sensor

B}, C) Voltage sent to ECM is not practical when com-

pared with the camshaft positicn sensor and
throttle position sensor signals.

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

Engire 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 DTC cannot
be confirmed, perform “Procedure for malfunction B’". If there
is no problem on “Procedure for malfunction B”, perform
“Procedure for malfunction C”, “OVERALL FUNCTION
CHECK”.

Procedure for malfunction A

1} Turn ignition switch “ON”, and wait at least 6 seconds.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds.

OR
7=y 1) Turn ignition switch “ON”, and wait at least 6 seconds.
= 2) Start engine and wait at least 3 seconds.

3) Select “MODE 7" with GST.
OR
@, 1) Turn ignition switch “ON”, and wait at least 6 seconds.
2) Start engine and wait at least 3 seconds.
3) Turn ignition switch “OFF”, wait at least 5 secends and
then turn “ON".
4} Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

Procedure for malfunction B
@ 1) Turn ignition switch “ON”.
2} Select "DATA MONITOR” mode with CONSULT.
3) Start engine and warm it up sufficiently.
4} Run engine for at least 10 seconds at idle speed.
CR

(g 1) Turn ignition switch “ON".
"=/ 2) Start engine and warm it up sufficiently.
3) Run engine for at least 10 seconds at idle speed.
4) Select "MODE 7" with GST.
OR
@}Q. 1} Turn ignition switch “ON".
-~ 2} Start engine and warm it up sufficiently.
3) Run engine for at least 10 seconds at idle speed.
4) Turn ignition switch “OFF”, wait at least 5 seconds and

then turn “ON”.
5) Perform “Diagnostic Test Mode |l (Sel-diagnostic
results)” with ECM.

EC-100



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

_ OVERALL FUNCTION CHECK
Engine spesd S“"Lisssma';oﬂzge Use this procedure to check the overall function of the mass air flow
i sensor circuit. During this check, a 1st trip DTC might not be con- =
5 firmed.
{ Procedure for malfunction C 5
{
o ¢ @ 1) Turn ignition switch “ON”,
z ; 2) Start engine and warm it up sufficiently. i
_ 3) Select “DATA MONITOR” mode with CONSULT. =kt
4) Check the voltage of mass air flow sensor with “DATA
f T T T r T T I
G4 4852 16 0 5198 5 13 0 5) ?ZAI'?N:(TPRI ’ o o o 16
O0rpm : eck for linear voltage rise in response to increasesto —~
S HPT(HEF MAS AIRFFL SE about 4,000 rpm in engine speed.
} OR
k ’ @i 1) Turn ignition switch “ON”.
'a = 2} Start engine and warm it up sufficiently.
y § | 3) Selfect “MODE 1” with GST. BE
o 5 _ 4) Check the mass air flow with “MODE 17,
% L 5) Check for linear mass air flow rise in response to
| N increases to about 4,000 rpm in engine speed. E©L
G 45 % 15 0| % a4 % 15 o OR N
#100rpm X0.1v noy 1) Turn ignition switch “ON”
CMPSe| T00LS) .
MES AT PAZ ALl Se @ 2) Start engine and warm it up sufficiently. (ke
SEFes5S 3) Check the voltage between ECM terminal @ and
ground.
4) Check for linear voltage rise in response to increases to 4T
CALC LOAD 22% about 4,000 rpm in engine speed.
COOLANT TEMP 30°C
Rk
ENGINE SPD 1000RPM T
VEHICLE SFD Okm/h
IGN ADVANCE 20.0°
! AIR 26°C
MAF 0.0gm/sec =h)
Qa8 ToaTion s
0. SBOV
OEFTB? 1921 00800 A
SEF0O3P
o
— CONNECT i)
| EcM JOiCONNECTORJ .
ER
’ t
; ~ ® O 1 78
\\y SEF999N
BT
it
lEl,
HERT
253
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

BATTERY EC-MAFS-01
7 5A Refer to EL-POWER.
BN  Dctectable line for DTC

—— Non-detectable line for DTC

o—:{ ok
_

MASS AIR
FLOW SENSOR

g_—
I
s
X

6” 6” RELAY
?

s —sL
B

i

B/W
i
/B BAV JOINT
——_[ZLI NECTOH
Fz1)
g
LB  BW B
(AL RN -
LB BAN
I -
.
| I
L 4 |_I
| L ?
B, = = L

B/W B/

. . (F25) F20
[y Gl [T

ECMP CRTN QA+ QA-

&
z

B
e

4]
o
o]
T
il
m
Q
=
Y

ECM {(ECCS CONTROL MODULE)

Refer 1o last page (Foldout page).

B=H| ED. WD
5|7 1[2]3]4]5 = _—=={6]7[8][3]i0
3]6 11123t 4l she]r 7 gl g0l [0 ale 4 Mviz

i S
CEEDE® [y

101]102{103] |104]105{106
10701084109 (10| 111{112
13| 14| 18] | 1161171118
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TROUBLE DIAGNOSIS FOR DTC P0100

;
"‘-- A Mass air flow
= oD sensor harness
(\u rconnector

""Li.ré\\ <

N
B y

W2
\%ﬁ&

SEF982R

RISCOMNECT
A E
C==T

@ Engine grondfjr':;%
R

<

®

[}
d = lliljjjl"'i;

SEFD31S

[‘\SEONNEC* DISCAONNFCT
MAE A€
(1]2]s] D

Io[CONNECTOR]|
a8

[__ecm

(%

AECTTT
]m DISGGHNEC] E DISCUNNECT
i
[__Ecm_|efconnEcTon]] EE
47

(1

AECTTSB

Mass Air Flow Sensor (MAFS) (Cont’d)

DBIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY. NG.. Check the following.
1. Turn ignition switch “OFF". "} # Harness connectors
2. Disconnect mass air flow sensor har- (F23),
ness connector. ® Hamess connectors
3. Turn ignition switch “ON>. R
4. Check voltage between terminal 3 and ® Harness for open or
ground with CONSULT or tester. short between ECCS
Voltage: Batiery positive voltage relay and mass air flow
sensor
OK # Harness for open or
short between mass air
flow sensor and ECM
i NG, repair harness or
connectors.
B
CHECK GROUND CIRCUIT. NG; Repair harness or connec-
1. Turn igniticn switch “OFF". tors.
2. Disconnect ECM harness connector.
3. Loosen and retighten engine ground
SCrEWS.
4. Check harness continuity betweaen ter-
minal @ and ECM terminal @.
Continuity should exist.
If OK, check harness for short.
oK
,
CHECK INPUT SIGNAL CIRCUIT. Ni Repair harness or connec-
Check harness continuily between termi- tors.
nal (M and ECM terminal &.
Continuity should exist.
If OK, check harness for short.
OK
k4
NG

CHECK COMPONENT

(Masgs air flow sensor).

Refer to “COMPONENT INSPECTION"
on next page.

OK

A

Disconnect and reconnect harness con-
nectors in the circuits, Then retest,

Trouble is not fixed.

¥

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
necter and retest.

b

INSPECTION END

EC-103

Replace mass air flow sen-
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)
COMPONENT INSPECTION

e 2 - .
e @@ Cfé)\“ Mass air flow sensor
() 1. Turn ignition switch “ON”.

2. Start engine and warm it up sufficiently.
3. Check voltage between terminal 4 and ground.

Conditions Voltage V
ﬂ Ignition switch “ON" {Engine stopped.) Less than 1.0
i Idle (Engine is warmed-up sufficiently.) 1.3-1.7
SEF923R ldle to about 4,000 rpm* 1.3 - 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 NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.

SEFOS0T
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor
Absolute

pressure sensor COMPONENT DESCRIPTION @l

The absolute pressure sensor is connected to the MAP/BARO
switch solenoid valve by a hose. The sensor detects ambient baro-
metric pressure and intake manifold pressure and sends the volt- il
age signal to the ECM. As the pressure increases, the voltage
rises. The absolute pressure sensor is not used to control the

engine system. It is used only for on board diagnosis. i
SEF428Q LE
5L |
4.5} \
> 4t
5351 | Arnbient
s 3 1 .
Sos5h , barometic L
=50 ! pressure 512
‘g_ 161 Vacuum
5 At !
Cus I m“_‘
O 1 1 1 ‘\_\_;,‘ 3
13.3 106.6
{100, 3.94) (800, 31.50}
Pressure kPa (mmHg. inHg) Hl—_,
(Absolute pressure) SEF9468 elll
ON BOARD DIAGNOSIS LOGIC
AT
Diagnostic Trouble oo Check ltems
funct .
Code No. Malfunction is detected when (Possible Cause)
PO105 A) An excessively low or high voltage from the sen- | ® Harness or connectors T
0803 sor is sent to ECM., (Absolute pressure sensor circuit is open or
shorted.) e
e Absolute pressure sensor L
B) A low voltage from the sensor is sent o ECM o Absolute pressure sensor
under heavy load driving conditions. A&,
C) A high voltage from the sensor is sent 1o ECM | ® Hoses
under light load driving conditions. {Hoses between the intake manifold and absolute
pressura senser are discennected or clogged.) T,
& |ntake air ieaks
e Absolute pressure sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE &7
Perform “Procedure for malfunction A” first. If the DTC cannot
be confirmed, perform “Procedure for malfunction B”, “OVER-
ALL FUNCTION CHECK". If there is no problem on “Procedure 58
for malfunction B", perform “Procedure for malfunction C".

Procedure for malfunction A -

@h 1) Turn ignition switch “ON”.
B/ 2) Select “DATA MONITOR™” mode with CONSULT.
3) Wait at least 6 seconds. )

OR
@‘ 1) Turn ignition switch “ON” and wait at least 6 seconds.
7 2) Select “MODE 77 with GST. =0
OR

m”o@; 1) Turn ignition switch “ON” and wait at least 6 seconds.
~" 2} Turn ignition switch “OFF” and wait at least 5 seconds. ;i
3) Perform “Diagnostic Test Mode 1l (Self-diagnostic

results)” with ECM.
EC-105 257
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TROUBLE DIAGNOSIS FOR DTC P0105

¥r MONITOR ¥ NO FAIL
ABSOL PRES/SE 4.4y
RECORD
SEF577Q
ENGINE SPD .......cocoivvivenns ORPM
COOLANT TEMP ............... 69°C
VEHICLE SPD ........ .. OMPH
THROTTLE POS Q.
INTAKE AIR ........ . 27°C
FUELSYS #1 L
FUEL SYS #2 ... UNUSED
SHORT FT #1 ... X
LONG FT #1 ... L 0.0%
O25B1 81 ... 0.000v
Q2FT B1 51... v 0.0%
Q25B182 ... Q.000V SEF518R

ERLGY

m CONNECT
A€

I ecv  Jo[connecToR]|
45

SEFG71T

Absolute Pressure Sensor {Cont’d)

if the DTC cannot be confirmed, perform “Procedure for malfunc-
tion B”, “OVERALL FUNCTION CHECK".

Procedure for malfunction C

C 8
3)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

Start engine and let it idle.

Wait at least 15 seconds.

OR
Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine.
Let engine idle and wait at least 15 seconds.
Select "MODE 7" with GST.
OR

NO

Start engine and warm it up sufficiently.

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

Let engine idle and wait at least 15 seconds.

Turn ignition switch “OFF".
Perform “Diagnostic Test Mode
results)” with ECM.

Il (Sel-diagnostic

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of absolute p'res—
sure sensor circuit. During this check, a 1st trip DTC might not be

confirmed.

Procedure for malfunction B

1) Turn ignition switch “ON”.
\B/ 2) Select “ABSOL PRES/SE” in “DATA MONITOR” mode
with CONSULT.
3) Make sure that the voltage of “ABSOL PRES/SE” is
more than 1.74 [V].
= 1) Turn ignition switch “ON".
= 2) Select “MAP” in “MODE 1” with GST.
3) Make sure that the pressure of “MAP” is more than 46

kPa (0.47 kg/icm?, 6.7 psi).
OR

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

If the DTC cannot be confirmed, perform “Procedure for malfunc-
tion C” on the previous page.
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01

ABSOLUTE
PRESSURE el
SENSOR =
| iV
3 2
S =y = A
P/B AW B
— R~ . : Detectable line for DTC
~ - — : Non-detectable line for DTC Ew_
: : (A AT models i
| i
| t N
e &
P/B GW B
I_l_l_ (E1) {_l_l_ {_l_l_
T e R 5 L tagk------ {rzq)l
P/B LG B
1@ ~
| I F=
[ [
| |
I | -
K@ &l
P/B LG B
)
e e e S i
P/B GW B
~ 10 AT
| | F23 ad
| |
i |
] t
| |
| |
|
| |
| |
| | 7
I I B/W =Jp To EC-CKPS FA
| |
| | |
ol o BW =@ B P To EC-MAIN LA,
Fi3 G B I I—'l B
[[a9] 5]l Eil B 8 B 35 2
SENP PRES GND-A |ECM i SENS | nr =i
(ECCS i | GND
CONTROL ] CONTROL
MODULE) -+ - -
=T
Refer to last page (Foldout page).
ED . (M) RS
»Te =T 1]2]3]4]5]=< —>|s[7[8]alig 53 IHRABBEHEEER 97 s
=20 [izhshalrshel Aehopopeabded B [ Ti2]Ta[14] 15116 17] 18]
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TROUBLE DIAGNOSIS FOR DTC P0105

LERN

Absolute pressure sensor
| harness connector

SEFE73T

D)

iy

SEF095S

[E] Engine ground:/' IS
PAPEN -

&L

T, AR

=
a o JIJJL_JjH”

SEF031S
% DISCONNECT @
4 €& &
2]
1 30
.
- SEF096S

AEQHAE

[o[connecTor]|
45

“ ECM

[Q]

SEF672T

Absolute Pressure Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction A
or B”, perform “Procedure A” below. If the trouble is dupli-
cated after “Procedure for malfunction C”, perform “Proce-

dure B” on next page.
Procedure A

INSPECTION START
Al y

CHECK POWER SUPPLY. NG_ Check the following.

1. Turn ignition switch “OFF”. "1 & Harness connectors

2. Disconnect absolute pressure sensor GDY
harness connector. ® Harness connectors

3. Turn ignition switch “ON". (M),

4, Gheck voltage between terminal @& and e Harness for open or
engine ground with CONSULT or tester. short between ECM and
Voltage: Approximately 5V absolute pressure sen-

sor
OK If NG, repair harness or
connectors.
B k 4

CHECK GROUND CIRCUIT. NG- Check the following.

1, Turn ignition switch “OFF”, | ® Harness cannectors

2. Loosen and retighten ground screw. ,

3. Check harness continuity between ter- e Harness connecters
minal @ and engine ground. ,

Continuity should exist. e Harness for open or
If OK, check harness for short. short between ECM and
absolute pressure sen-
OK sor

@ Harness connectors
:

e Harness for open or
shornt between A/T con-
trol unit and absolute
pressure sensor

It NG, repair harness or

connectors.

y

CHECK INPUT SIGNAL CIiRCUIT. NG.} Chack the following.

1. Disconnect ECM harness connector. e Harngss connectors

2. Check harness continuity between ECM (2D,
terminal @ and terminal @ . e Harness conneciers
Continuity should exist. (M),

I OK, check harness for short. ® Harness for open or
short between ECM and
OK absolute pressure sen-
sor
If NG, repair harness or
connectors.
r

CHECK COMPONENT NG‘ Replace absolute pressure

{Absolute pressure sensor). "] sensor.

Refer to "COMPONENT INSPECTION”,

EC-110.

lOK

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

¥ Trouble is nat fixed.
®

EC-108




TROUBLE DIAGNOSIS FOR DTC P0105

&y .,

Abselute pressure
seNsor \G 9‘ Vacuum
. gauge
/
SEF180T

=
=
Split

Clogging

—=.

j% Improper connection

SEF109L

Absolute Pressure Sensor (Cont’d)

®

v

Check ECM pin terminals for damage and
check the connsction of ECM harness
connector. Reconnect ECM harness con-

nector and retest.

INSPECTION END

Procedure B

INSPECTION START

r
CHECK VACUUM SOURCE TO ABSO- | "C,| CHECK VAGUUM HOSE.
LUTE PRESSURE SENSOR. Check vacuum hose for
1. Start engine and warm it up sufficiently. clogging, cracks or
2. Disconnect vacuum hose t¢ absolute improper connection.
pressure sensor. If NG, repair or replace the
3. Check the vacuum pressure with hose.
vacuum gauge at idle.
Vacusum pressure: OK
Approx. -73.3 kPa r
(-550 mmHg, —21.65 inHg, -10.63 CHECK INTAKE SYSTEM.
psi) Check intake system for air
OK leaks.
E] r
CHECK HOSE BETWEEN ABSOLUTE NG.} Repair or reconnect hose.
PRESSURE SENSCR AND MAP/BARC
SWITCH SOLENOID VALVE.
1. Turn ignition switch “GFF”.
2. Check hose for clogging, cracks or
improper connection,
OK
r
NG

CHECK COMPONENT
{Absolute pressure sensor).
Relfer to "COMPONENT INSPECTION”

on next page.

A2

OK

r

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

Trouble is not tixed.

¥

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

A

INSPECTION END

EC-109

Replace absolute pressure
SEnsor.
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Absclute pressure
SENsor

. €. i

GY

SEF476R

Absolute Pressure Sensor (Cont'd)
COMPONENT INSPECTION

Absolute pressure sensor

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

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch “ON” and check output voltage between
terminal @& and engine ground.

The voltage shouid be 3.2 to 4.8 V.

4. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, -7.87
inHg, —3.87 psi) to absolute pressure sensor as shown in fig-
ure and check the output voltage.
The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.

CAUTION:

Always calibrate the vacuum pump gauge when using it.

5. If NG, replace absolute pressure sensor.

EC-110
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\\\qy, Front bumper

Intake air temperature sensor
p

harness connector {7

Intake Air Temperature Sensor

COMPONENT DESCRIPTION

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

nal to the ECM.

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

decreases in response to the temperature rise.

This sensor is not used to control the engine system. It is used only

for the on board diagnosis.

SEF984R e
a0t (Reference data)
gl i *
§5 Intake aoIE; 1?:;1:;3erature Volt:ge Resistance k&
g 4r Acceplable tv)
8 2 20 (68} 3.5 21-29 =B
% o 80 (176) 1.23 0.27 - 0.38 o
z 04f *: These data are reference values and are measured between ECM terminal
o2t @ (Intake air temperature sensor) and ECM terminal @& (ECCS ground). GL
O 20 2 59 89 100
(-4} (32) (68)104) (140) (176)(212) o
Temperature °C {°F) SEFD12P ;J‘E“Ij I
ON BOARD DIAGNOQOSIS LOGIC
: ) AT
Diagnostic Check Tt
Trouble Cede Malfunction is detected when ... ?C ems
(Possible Cause}
No. TE
PO110 A} An excessively low or high voltage from the sensor is | ® Harness or connectors
0401 sent to ECM, (The sensor circuit is cpen or shorted.)
........................................................................................... ® Intake air temperature sensor [PI
B} Rationally incorrect voltage from the sensor is sent to )
ECM, compared with the voltage signal from engine
coolant temperature sensor, 54
DIAGNOSTIC TROUBLE CODE CONFIRMATION B
PROCEDURE o
Perform “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”. B
Procedure for malfunction A
( 1} Turn ignition switch “ON”. ST
L/ 2) Select “DATA MCNITOR” mode with CONSULT. 2
3 Wait at least 5 seconds.
OR 'E):J(;
%E‘?f 1) Turn ignition switch “ON” and wait at least 5 seconds. %
2) Select MODE 7 with GST.
OR ol
aay 1) Turnignition switch “ON” and wait at least 5 seconds.
2} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”. YA
3) Perform “Diagnostic Test Mode II (Self-diagnostic "
results)” with ECM.
EL
R
U;J"‘l:'
263
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W MONITOR ¥ NO FAIL
COOLAN TEMP/S 30°C

[ RECORD
SEFQ0ZP
FUEL SYS #1 OPEN
FUEL 5YS #2 UNUSED
CALC LOAD 0%
COOLANT TEMP 28°C
SHORT FT #1 0%
LONG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD Okm/h
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
0Q2S B1,81 0.380V
O2FT B1,51 0%
025 B1,32 0.000V

SEFI50N

J— CONNEGT
[_ecm o connecron| e
51

E Oy

-
SET

SEFOO@

Intake Air Temperature Sensor (Cont’d)
Procedure for malfunction B

1) Lift up vehicle and open engine hood.
2) Wait until engine coolant temperature is less than 90°C

(194°F).

{a) Turn ignition switch “ON”.

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

{c) Check the engine coolant temperature.

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

e Periorm the following steps before engine cooiant tem-
perature is above 90°C (194°F),

3) Turn ignition switch “ON”,

4) Select "DATA MONITOR” mode with CONSULT.

5) Start engine.

6) Shift selector lever to “D” position.

7) Hold vehicle speed at 70 to 80 km/h {43 to 50 MPH) for

2 minutes.

OR
= 1} Lift up vehicle and open engine hood.
=/ 2) Wait until engine coolant temperature is less than 90°C

(194°F).

{a) Turn ignition switch “ON".

{b) Select MODE 1 with GST.

{c) Check the engine coolant temperature.

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

e Periorm the following steps before engine coolant tem-
perature is above 90°C (194°F).

3) Start engine.

4) Shift selector lever to “D" position.

5} Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH) for

2 minutes.

6) Select MODE 7 with GST.
OR
oy 1) Lift up vehicle and open engine hood.
< 2) Wait until engine coolant temperature is less than 90°C

{194°F}.

(@) Turn ignition switch “ON”.

(b} Check voltage between ECM terminal & and
ground.

Voltage: More than 1.0 (V)
(c) If the voltage is not more than 1.0 (V), turn ignition
switch “OFF” and cool down engine.
¢ Perform the following steps before the voltage is below
1.0V.
3) Start engine.
4) Shift selector lever to “D” position.
5) Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH) for

2 minutes.

6) Turn ignition switch “OFF”, wait at least 5 seccnds and
then turn “ON”.
7} Perform “Diagnostic Test Mode 1l (Self-diagnostic

results)” with ECM.
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Intake Air Temperature Sensor (Cont’d)

INTAKE AIR EC‘lATS"O1 man
TEMPERATURE ol

SENSOR

] L (12,
e - Detectable line for DTC
YiL B : Non-detectabie fine for DTC
- |
@ : A/T models Elz*.\_f-{‘f
LG
YL 8
Il @E1 ]'
Sg [0 " —===" 4s
YiL B
s
G
YiL B
P _ W
YiL B
M32)
O w7 — B ﬁ {15
8
g3l v
SENS
AT
GND CONTROL o
YiL B UNIT Jia
Iza]l ol
TAMB GND-A

i
ECM (ECCS CONTROL MODULE) R
§T
Refer to last page (Foldout page).
=] 112[3[C]4]5]6]7 AHEAE —J6[7]8][9]i0 GDRGD i
8] o [1o]nizhsh4is)ie 11[12h13f14his[18l1 7|1 gliojeclz1 paleale4) Mﬁz
1B AR EREERIE @ PR P L o ) ) €
RAEEEEEEEZEE Bela7alaofacld 1fazhs
PM\.
[ :
101{102[103] [104{105]106
1o7[1osf109] [110[111]i12 =
H3{114{115; {118[117}118 H
TR
RPN
SEF252T
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266

Intake alr temperature sensor -

harness connector /.~

SEF984R

B &)

SEF394R
. DISCONNECT '
<l
1]2)
t‘q .-ﬂ
SEF395R

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK POWER SUPPLY. NG | Check the following.

1. Turn ignition switch “OFF”, | & Harness connectors

2. Disconnect intake air temperature sen- , (M33)
sor harness connector. ® Harness connectors

3. Turn ignition switch “ON”. a1y,

4. Check voltage between terminal & and ® Harness for open or
ground. short betweenr ECM and
Voltage: intake air temperature

Approximately 5V sensor
If NG, repair harmess or
OK
connectors.
B y

CHECK GROUND CIRCUIT. NG | Check the following.

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

2. Check harness continuity between ter- (F23),
minal 1 and engine ground. e Harness connectors
Continuity should exist. , (M32) (A/T models)
If OK, check harness for short, e Harness connectors

OK @ ' @

e Harness for cpen or
short between ECM and
intake air temperature
sensor

& Harness for open or
short between A/T con-
tro! unit and intake air
temperature sensor

If NG, repair harness or

connectors

r
CHECK COMPONENT NG | Replace intake air tem-
{Intake air temperature sensor}. 4 perature sensor.

Refer to “"COMPONENT INSPECTION"
on next page.

OK

r

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

Trouble is not fixed.
r

Check ECM pin terminals for damage and
check the connection of ECM harness

connector.
Reconnect ECM harness connector and

retest.

A

INSPECTION END

EC-114




TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

COMPONENT INSPECTION

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

@ LA
Sl
SEF2470) “_—.@

{Reference data)

20
2r Int [
g» niake aclgecrgperature Resistance k&

g 4r Acceptable °F)

z 2f 20 (B8) 2.1-29 EE

g 1.0t =

£ oBf 80 (178) 0.27 - 0.38

W

€ 04r If NG, repiace intake air temperature sensor. el
0.2f I
0.1

20 020 40 60 80 100
(-4} (32) (68) (104)(130)(1076)(2@) =
Temperature °C {°F) SEFO12P 4T

EL

ot
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TROUBLE DIAGNOSIS FOR DTC P0115

Sensor

Terminal

(I

Gasket /

Engine Coolant Temperature Sensor (ECTS)

COMPONENT DESCRIPTION

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
O = which is sensitive to the change in temperature. The electrical

resistance of the thermistor decreases as temperature increases.

Temperature °C {°F)

SEF594K
20p {Reference data)
g} i -
§: Engine CO?Llfrlgt tempera Voltage* Resistance
g 4r Acceptable °C (°F) (V) (k&)
2;
@
5 39k -10 (14) 4.4 7.0-11.4
B oal 20 (68) 3.5 21-29
0.2t 50 (122) 22 0.68 - 1.00
' 35 20 40 60 80 100 90 (194) 0.9 0.236 - 0.260
(-4} (32} (68) (104) (140 (176)(212)

ground).

ON BOARD DIAGNOSIS LOGIC

serFoizp| 7 These data are reference values and are measured between ECM terminal
& (Engine coolant temperature sensor) and ECM terminal (ECCS

Diagnostic

Trouble Code Malfunction is detected when ... Ch‘.ng ems
N {Possible Cause)
0.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent fo ECM.* (The sensor circuit is open or shorted.)

# Engine coolant tamperature sensor

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

Detected items Engine operaling condition in fail-safe mode

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

Engine coolant temperature decided

Condition .
(CONSULT display)
Engine coolant temperature sensor circuit Just as fgnition switch is lurmed ON or 40°C (104°F)
Start
More than approx. 6 minutes after igni- 80°C (176°F)

tion CN or Start

Except as shown above

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

268
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION o
PROCEDURE -
1) Turn ignition switch “ON”.
2) Seiect “DATA MONITOR” mode with CONSULT. A
3} Wait at least 5 seconds.

OR
=) 1) Turn ignition switch “ON” and wait at least 5 seconds. [
2) Select “MODE 7 with GST.
OR
1) Turn ignition switch “ON" and wait at least 5 seconds. |
2} Turn igniticn switch “OFF”, wait at teast 5 seconds and

then turn “ON”,
3) Perform “Diagnostic Test Mode |l (Self-diagnostic i
results)” with ECM.

2

B

A
@h
—l

leg)
i

EC-117



TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Cont’'d)
ENGINE COOLANT EC'ECTS'O1
TEMPERATURE
SENSCR
2 1
LITI_I LI—IJ_‘ m : Detectable ling for DTC
LGR B — : Ncon-gdetectable line for DTC
@ * A/T madels
F23
O i — B ﬁ
B
1
SENS
AT
GND CONTROL
UNIT
LG/R B
W GND-A

ECM (ECCS CONTROL MODULE)

L] 1]e13{a]|6e —>|6(7]|8]9HD
1]t 213} 4]15]18]1 7]18]19f20[21]22 q94

IHHAJEEREELE @ P 0 75 P £ 9303132333435“ e
5]6]7[8] 16[17]18[19{20[21]22] 36]3713 69404142434445464748“ vy

101]102]103| [104]105
107|108{108| {110{111
13(114]115| [116{117

SEF253T
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TROUBLE DIAGNOSIS FOR DTC P0115

&y (esS7
Engine coolant temperature
~sensoer harness connector

AASi

& -
AT
o D\siributor\@\" -
NN SEF985R

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

TISCONNECT

A€
2

)

o
-SEF54‘F P

B & DESCONNECT
TS. @ﬂ
)
Q)

" SEF542P

h 4

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”,

2. Disconnect engine coolant temperature
sensor harness connector.

3. Turn ignition switch “ON".

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

Approximately 5V

NG

’_Repair harness or connec-

tors.

OK
8] y
CHECK GROUND CIRCUIT. NG__ Check the following.
1. Turn ignition switch “OFF”. "| @ Harness connectors
2. Check harness continuity between ter- , (m32) (A/T models)
minal @) and engine ground. ® Hamess for open or
Continuity should exist. short between ECM and
If OK, check harness for short. engine coolant tempera-
ture sansor
OK » Harness for open or
short between A/T con-
trol unit and engine ccol-
ant temperature sensor
If NG, repair harness or
connectors,
A
NG

CHECK COMPONENT

{Engine coolant temperature sensor).
Refer to "COMPONENT INSPECTIQN"
on next page.

Y

OK

r

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

Trouble is not fixed.

y

Gheck ECM pin terminais for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

Y

INSPECTION END

EC-119

Replace enging coolant
temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0O115

Engine Coolant Temperature Sensor (ECTS)

N (Cont’d)
COMPQONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
{Reference data)
Temperature °C (°F) Resistance k&
SEF152P) 20 (68) 21-29
50 (122) 0.68 - 1.00
-’12;[ 90 (194} 0.236 - 0.260
ar
g 4 Acceptabla If NG, replace engine coolant temperature sensor.
@ 2r
2 58
,5:3 0.4t
0.2}
0 20 a6 60 8y 10
(-4} (32) (68) (104) (140} (176) (212)
Temperature *C {°F)
SEF012P

212 EC-120



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

COMPONENT DESCRIPTION

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

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

Supply voltage: 5V
(Applied between lerminal

=
Wide open o No. 1 and 3)
g
throttle g 60
nosition o
switch S Output voltage between
r"'-OS .
@ — (4) Ciosed E terminal No. 2 and 3)
2 k5] FS throttle £ 4.0
&) ©__o4 ) POsition g
1y switch d
Throtile 7
—] @O
a | X 2] 2 position % 2.0 /
O 3) sensor 4 /
@
o
2
©
=
p 0
a ] 45 90 135
=1
e}

Throttie valve cpering angle (deg)

SEFS75R

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

MONITOR ITEM CONDITION SPECIFICATION
iti itch: Throttle valve: fully closed 0.3-07V
THATL POS SEN | ® igmtlgn switch: ON ¥
{(Engine stopped) Throttle valve: fully openad Approx. 4.0V
i iteh: Throttle valve: fully closed 0.0%
ABSOL TH-P/S . Ignmpn switch: ON Yy o
(Engine stopped) Thrattle valve: fully opened Approx. 80%

EC-121

S

~
IS
U™

)

ICX
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

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

TER- DATA

WIRE

llgnition switch "ON”
0.3-07V

Accelerator pedal released

23 W Throttle position sensor

[lgnition switch “"ON”|

Approximately 4V
Accelerator pedal fully depressed

[Igrition switch "ON"|

Approximately 0.4V

Throttle position sensor Accelerator pedal released

33 |P .
signal [fgnition switch "ON”
Approximately 4V
Accelerator pedal fully depressed
! iti or — . .
49 P/B Throttle position sens |Ign|tron switch “ON"] Approximately 5V
power supply
‘Engine is running.i (Warm-up condition)
50 B Sensors’ ground Approximately OV
Idle speed

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Trouble Malfunction is detected when ... Ch?Ck tems
{Possible Cause)

Code No.
PO120 ® An excessively low or high vcltage from the sensor is | ® Harness or connectors
0403 sent to ECM.” {The sensar circuit is open or shorted.)

e Voltage sent to ECM is not practical when compared | # Throttle positicn sensor
with mass air flow sensor and camshaft position sen-
sor signals.

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

Detected items Engine operaling condition in fail-safe mode

Throttle position will be determined based on the injected fuel amount and the
engine speed.
Therefore, acceleration wili be poor.

Throttle position sensor circuit Conditicn Driving condition
When engine is idling Normal
When accelerating Poor acceleration

274 EC-122



TROUBLE DIAGNOSIS FOR DTC P0120

Throttie Position Sensor (Cont’d)

OVERALL FUNCTION CHECK

# MONITOR % No FalL [] Use this procedure to check the overall function of the throttle
THRTL POS SEN 0.48v position sensor. During this check, a 1st trip DTC might not be &l
ABSOL THeP/S 0.0% confirmed.,

1) Turn ignition switch “ON".

2) Select “MANU TRIG” and “Hl SPEED” in “DATA (12,
MONITOR” mode with CONSULT.

3) Select “THRTL POS SEN” and “ABSOL TH/PS” in

“DATA MONITOR” mode with CONSULT. =
4) Press RECORD on CONSULT SCREEN at the same
RECORD ] y time accelerator pedal is depressed. . A
i SEFuzAP 5) Print out the recorded data and check the following: &
e The voitage when accelerator pedal fully released is
NG data OK data approximately 0.3 - 0.7V,
TR POS o oy ThEw Pos SN boe e The voltage rise is linear in response to accelerator
I R S ) B R R pedal depression.
l--._ L~. e The voltage when accelerator pedal fully depressed __
" is approximately 4V. e
e T - OR
1 ] @ 1) Turn ignition switch “ON". .
e T e femen PR LR ' 2) Check the voltage between ECM terminal @ and @ <~
p—t 0 TP P e (ground) and check the following:
S . e The voltage when accelerator pedal fully released is NI
Ty T approximately 0.3 - 0.7V.
” e The voltage rise is linear in response to accelerator
’ I pedal depression. AT
THATL ABSOL THRTL ABSOL e The voltage when accelerator pedal fully depressed °°
1538 98 THPO gag POS THIFO is approximately 4V. -
vy (%) vy (%) I=

00"36 214 399 0046 2.88  57.4
0037 220 413 00"47 3.00 605
0038 2926 427 00°48 312 633 .
00"39 237 444 00°49 3.24  66.1 E¥;
00"41 226 427 00"50 334 689 )
00"42 220 413 00°51 3.46 71.4
00"43 258 504 D02 356 742
00"44 266 525 0053 368  77.0 B
00"45 276 544 00'54 380 79.8 e

BT
it

SEFQ21P
CONNELT
A€ 8
— o;/e.
[ _EcM_ |o[connecTor|| ER

23 43 {ground}

KD O

SEF418R
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont'd)

THROTTLE EC-TPS-01
o
“‘?’ D
ER] =] IC
m - Detectabie line for OTC
B w g e : Non-detectable line for DTC
<H> {A> (AT models
r~F"
[ i
I I
i I
I I
I '
I |
| i
t I
i |
L] OmeE mm— i
I I
i I
I |
I i
I I
| | 8
: : ||35
SENS
' ' AT
! | GND CONTROL
I | UNIT
! I M3
| !
[ I
' I JOINT
[ I . CONNECTOR
o —o
i f ]
I | L'_]
| | r
I I
I I | I I
t I B B B
[ i I J
P/B W B L L
F2s F20
IFas] = &=l
SENP TPS GND-A
ECM (ECGS CONTROL MODULE)
NN DRNEEBEERAGD NEEVEN T === T A 1 e
BR L tifraftaralrsfie1 7]t efrofeoppipeloala ==

—
+o[11[12[13[14[1 5 @ 2o 4psPel27]ps
AR EBICHEEERSSE EEEhER R

—
3%}
L&)
©w

|
101]102]103) 1104
TOFH0g09 (110 O
N34l 18§

SEF254T
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TROUBLE DIAGNOSIS FOR DTC P0120

Engine ground == ©

Throttle position sensor—~&
harness connector

SEFS72R

it
KD On 1

SEF0345
B]
%j DISCONMECT oy
M€ R
SIEE
= L o
SEFQ355

Throttle Position Sensor (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

Locsen and retighten engine ground

SCrew.

#S\gJUST THROTTLE POSITION SEN-
R.
Perform “Basic Inspection”, EC-74.

OK

)

@l

A,

CHECK POWER SUPPLY.

NG .
Repair harness or connec-
tors.

. NSCONNED UISCONNECT

ECM 1o CONNECTOR }

23

SEFB66P

1. Turn ignition switch “OFF”.
2. Disconnect throttie position sensor har-
ness connector. EE
3. Turn igniticn switch “ON”.
4. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V aL
Gl
OK
B v NG
CHECK GROUND CIRCUIT. Check the following. T
1. Turn ignition switch “OFF”. e Harness connectors
2. Check harness continuity between ter- , @;2) (A/T models)
minal & and engine ground. e Harness for open or A=
Continuity should exist. short between EGM and £
If QK, check harness for short, throttle position senscr
e Harness continuity
OK between A/T contref unit -
and throttle position sen- T
sor
If NG, repair harness or
connectors. Ep
" NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness cr connec- .
1. Disconnect ECM harness conngctor. tors. P
2. Gheck harness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.
If OK, check harness for short. R,
'LOK
CHECK COMPONENT NG [ Replace throttle position BR
(Throttle position sensar). sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION” form “Basic Inspection”,
on next page. EC-74. G
‘LOK
Discennect and reconnect harness con- @a
nectors in the circuit. Then retest. s
¢Trouble is not fixed.
Check ECM pin terminais for damage and &7
check the connection of ECM harness
connector. Reconnect ECM harnass con-
nector and retest. HA
INSPECTION END EL
B3¢
277
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TROUBLE DIAGNOSIS FOR DTC P0120

278

. DISCONNECT
//—é(%l'hronle position LA

@\

SEF977R

Throttle Position Sensor (Cont’'d)

COMPONENT INSPECTION
Throttle position sensor

1.

Disconnect throttle position sensor harness connector.

2. Make sure that resistance between terminals @ and @
changes when opening throttle valve manually.

Throttle valve conditions Resistance [at 25°C (77°F}]
Completely closed Approximately 0.5 k€2
Partially open 0.5 -4 k&2
Completely open Approximately 4 k€

If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-74.

EC-126



TROUBLE DIAGNOSIS FOR DTC P0125

Sensor

(.

/ <
Gasket

Terminal

SEF5%4K

— A
<

Resistance kL1

e c o o
= M Do o hOwmo
— T

1

Acceptable

i

20 0 20 40 60 B0 100
(-4} (32) (68)(104) [140) (176)(212)

Temperature °C {°F)

SEF012P

ON BOARD DIAGNOSIS LOGIC

Engine Coolant Temperature (ECT) Sensor

COMPONENT DESCRIPTION @l

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the H:&
engine coolant temperature input. The sensor uses a thermistor

which is sensitive to the change in temperature. The electrical By
resistance of the thermistor decreases as temperature increases. !

{Reference data)
E?e%npee::;ilint Voltage™ Resistance
°C (°F) V) : (k)
10 (14) 4.4 92 FE
20 (68) 35 21-29
50 (122) 22 0.68 - 1.00 cL
90 (194) 0.9 0.236 - 0.260

*: These data are reference values and are measured between ECM terminal BT
&) (Engine coolant temperature sensor) and ECM terminal (ECCS
ground}.

SE
=]

Diagnostic M=
J —_ Check ltems I
Trouble Malfuncticn is detected when .. .
(Possible Cause)
Code No.
P0125 ® Voltage sent to ECM from the sensor is not practical, | e Harness or connectors 7D
0908 even when some tlime has passed after starting the {High resistance in the circuit)
engine. # Engine coolant temperature sensor P
e Engine coolant temperature is insufficient for closed ® Thermostat s
loop fuel control.
R
S
e
[
E
B2

EC-127 279
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TROUBLE DIAGNOSIS FOR DTC P0125

¢ MONITOR  ¥¥ NO FAIL
COOLAN TEMP/S 30°C
] RECORD J
SEFO02P
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COQLANT TEMP 30°C
SHORTFT 0%
LONG FT # 2%,
ENGINE SPD 1000RPM
VEHICLE SP Okm/h
IGN ADVANCE 20.0
INTAKE AIR 26°C
MAF 0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
gL,
025 B1,82 0.080V
SEF003P,
C @H ’ C f @—H
— CONNECT
[ ECM 0| CONNECTOR ] E
51
5
¥ © O
. SEFO04P

Engine Coolant Temperature (ECT) Sensor

(Cont’'d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the engine
coolant temperature sensor circuit. During this check, a 1st trip
DTC might not be confirmed.

Note: if both DTC P0115 (0103) and P0125 (0908) are displayed,

first perform TROUBLE DIAGNOSIS FOR DTC PO0115.
Refer to EC-116.

Turn ignition switch “ON".

2) Select “COOLANT TEMP/S” in “DATA MONITOR”
mode with CONSULT.

3} Start engine and run it at idle speed.

4} Check that the engine coolant temperature rises to
20°C (68°F) or moare within 14 minutes. (Be careful not
to overheat engine.)

OR
/= 1) Turn ignition switch “ON”,
Y 2) Select “MODE 17 with GST.

3) Start engine and run it at idle speed.

4) Check that the engine coolant temperature rises to
20°C (68°F) or more within 14 minutes. (Be careful not
to overheat engine.)

OR
n@ 1) Turn ignition switch “ON”.
- ?2) Probe voltage meter between ECM terminal & and
ground.
3) Start engine and run it at idle speed.
4) Check that voltage of engine coolant temperature

changes to less than 3.5 (V) within 14 minutes. (Be
careful not to overheat engine.)

EC-128



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

H)
(Cont’d)
ENGINE COOLANT EC-ECTS-01
TEMPERATURE
SENSOR
I___lli' L]
mma - Detectable line for DTC
tGR B Masmams | Non-délectable line for DTG
(A AT models
F23
O A w— W | Bﬁ
B
IG=]l
SENS
GND AT
CONTROL
UNIT
LG/R B
[51] Eoll
™ GND-A
ECM (ECCS CONTROL MODULE)
s 1[2][3]4][5 = —==[8|7]8[9]10
11]12]13[14]15018]1 7181 9f20l21 [22[23]24 Mﬁz
JT—l P
HHEBIEHEHIBERIE @ P X P ) e A 1 e € i
ARHEBEEEETEZ 1 i £ €5 0 5 2 e ) T 0
101[102]103
107]108[109 Fo4 W
13[14{115 W HS.

SEF253T

-

2

o

A
[l

20

EE

Cl,

AT

T

1

=L

JoK

=)
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TROUBLE DIAGNOSIS FOR DTC P0125

m (S

Englnc ccolant temperature

Engine Coolant Temperature (ECT) Sensor

(Cont'd)
DIAGNOSTIC PROCEDURE

sensor harness connector

INSPECTION START

,

\\ ~

CHECK THERMOSTAT OPERATION.
When the engine is cold [lower than 70°C
{158°F)] condition, grasp lower radiator
hose and confirm the engine coolant does
not flow.

OK

A

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

Trouble is not fixed.

4

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

A d

INSPECTION END

EC-130

h 4

CHECK POWER SUPPLY. NG | Repair harness or connec-
== || 1. Tumn ignition switch “OFF”. tors.
‘ / 2. Disconnact engine coolant temperature
T sensor harness connector.
D'St”bumr\\p - 3. Turn ignition switch “ON".
SEFSB5R| | 4 Gheck voltage between terminal @ and
ground with CONSULT or tester.
Voltage:
5 DISCONNECT Approximately 5V
TS. OK
sk B v
CHECK GROUND CIRCUIT. NGg Check the following.
‘)\'b 1. Turn ignition switch “OFF". e Harness connectors
d — 2. Check harness centinuity between ter- , (AT models)
minal  and engine ground. & Harness for open or
@ > O Continuity should exist. short between ECM and
S It OK, check harness for short. engine coolant tempera-
= ture sensor
SEF541P OK e Harness for open or
short between A/T con-
E trol unit and engine cool-
DBISCONNECT ant temperature sensor
. Gé} . If NG, repair harness or
1S connectars.
Y
CHECK COMPONENT NG= Replace engine coolant
(Engine ceolant temperature sensor). temperature sensor.
@ Refer to “COMPONENT INSPECTION”
on next page.
= oK
SEF542P y
NG

CHECK COMPONENT
{Thermostat).

Refer to LC section
(“Thermostat”, “ENGINE
COOLING SYSTEM").

If NG, replace it




TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

N (Cont’d)
COMPONENT INSPECTION &
Engine coolant temperature sensor
Check resistance as shown in the figure, R4
{Reference data) -
i
Temperature °C {°F}) Resistance k&
SEF150F 20 {68) 21-29 LG
50 (122) 0.68 - 1.0
2or 90 (194) 0.236 - 0.260
13:
Br
a 4T Acceptable If NG, replace engine coolant temperature. sensor.
:): 2r =
g Fi5
£ o8l
& 04F
0.2}¢ Gl
0.1 L L i L L
- 0 20 40 60 B0 100
(-4} (32) (68){104) (150) (176)(212) e
Temperature °C (°F) SEF012P :'ﬂﬂ“
5
R
B
8
i
R
-
HoEE
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TROUBLE DIAGNOSIS FOR DTC P0130, P0150

Closed Loop Control

ON BOARD DIAGNOSIS LOGIC
* The closed loop control has the one trip detection logic.

Diagnostic
Trouble Malfunction is detected when ... Chgck fems
{Possible Cause)
Code No.
PO130 e The closed loop control function for right bank does ® The front heated oxygen sensor (Right bank) circuit is
0307 not operate even when vehicle is driving in the speci- open or shorted.
fied condition. ® Front heated oxygen sensor (Right bank)
# Front heated oxygen sensor heater (Right bank)
PO150 e The closed loop contrel function for feft bank does not | @ The front heated oxygen sensor {Left bank) circuit is
0308 operate even when vehicle is driving in the specified open or shorted.
condition. e Front heated oxygen sensor (Left bank)
¢ Front heated oxygen sensor heater (Left bank)
OVERALL FUNCTION CHECK
% MONITOR  5r NOFAIL [ ] Use this procedure to check the overall function of the closed loop
CMPSRPM (POS)  2000rpm control. During this check, a 1st trip DTG might not be confirmed.
FR 02 MNTR-B2  RICH 1} Start engine and warm it up sufficiently.
FR 02 MNTR-B1 RICH - 2) Select *“MANU TR|G” and “HI SPEED" in :DATA
MONITOR” mode with CONSULT, and select “FROZ2
MNTR-B1(B2)".
3) Hold engine speed at 2,000 rpm under ng load during
the following steps.
| RECORD 4) Touch “REGORD” on CONSULT screen.
SEFOS10 5) Check the following.
e “FR 02 MNTR-B1(B2)” in “DATA MONITOR” mode

changes from “RICH” to “LEAN" to “RICH” 5 times in

10 seconds.
5 times {cycles) are counted as shown below:

oycle | 1] 2| 3| 4| 5]

FR 02 MNTR-B1{B2) R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B1(B2)", “RICH”
L = “FR 02 MNTR-B1(B2)", “LEAN”

OR

Start engine and warm it up sufficiently.
Make sure that malfunction indicator lamp comes on

more than 5 times within 10 seconds while keeping at
2,000 rpm in Diagnostic Test Mode It (Front heated oxy-
gen sensor monitor).

DIAGNOSTIC PROCEDURE

For right bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-133,
Refer to TROUBLE DIAGNOSIS FOR DTC P0135, EC-138.

For left bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0150, EC-151.
Refer to TROUBLE DIAGNOSIS FOR DTC P0155, EC-156.

EC-132



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Right bank)

- COMPONENT DESCRIPTION
" ARSI i
A e o The front heated oxygen sensor (right bank) is placed into the front B

S tube (right bank). It detects the amount of oxygen in the exhaust

W gas compared to the outside air. The front heated oxygen sensor
(right bank) has a closed-end tube made of ceramic zirconia. The 1
zirconia generates voltage from approximately 1V in richer condi- =~
tions to OV in leaner conditions. The front heated oxygen sensor
(right bank) signal is sent to the ECM. The ECM adjusts the injec- 16
tion pulse duration to achieve the ideal air-fuel ratio. The ideal air- =
fuel ratio occurs near the radical change from 1V to OV.

Lauver

Heater pad Holder

)

Zirconia tube

SEF463R

N
=
fau]
2
S ,
3 L
0 i
Rich ~~—— Ideal ratioc -—— Lean
Mixture ratio A1
SEF288D) il )
CONSULT REFERENCE VALUE IN DATA MONITOR MODE ._._
Specification data are reference values. &l
MONITOR ITEM CONDITION SPECIFICATION
0- 0.3V & Approx. 0.6 - 1.0V IF
FR O2 SEN-BT Maintaining engine speed at 2,000
.............................. e Engine: After warming up rom geng P ’ LEAN <> RICH ) ) _ .
FR O° MNTR-B1 P Changes mare than & times during [
10 seconds.
ECM TERMINALS AND REFERENCE VALUE Fii
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
TER- i
WIRE DATA T
MINAL COLOR ITEM CONDITION (DC Voltage}
NO.
0 - Approximately 1.0V Bl
[Engine is running.| &7
46 W Front heated oxygen sen- I_
sor (RH) After warming up sufficiently and engine speed
is 2,000 rpm .
35
T SEF201T
Efll
ON BOARD DIAGNOSIS LOGIC '
Diagnostic Trouble . Check ltems A
Code No. Malfunction is detected when ... (Possible Cause) ol
P0O130 ® An excessively high voltage from the sensor is sent to ECM. | ® Hamness or connectors
0503 ® The voliage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.) El
® The maximum and minimum voltages from the sensor are not | @ Front heated oxygen sensor (Right =
reached to the specified voltages. bank}
® It takes more time for the sensor to respond between rich and | ® Fuel pressure Y
lean than the specified time. ® Injectors A
# Intake air leaks
285
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)

(Right bank) (Cont’d)
% MONTOR % noFaL [ OVERALL FUNCTION CHECK
CMPSeRPM (POS) 2137rpm Use this procedure to check the overall function of the front heated
MAS AIR/FL SE 1.96V e i ; : ;
COOLAN TEMP/S 847G Oxygen sensor circuit. During this check, a 1st trip DTC might not
FR 02 SEM-BT 037V be confirmed. . . .
FR 02 MNTR-B1 LEAN 1) Start engine and warm it up sufficiently.
NJ PULSE-B1 2.6msec 2) Select “MANU TRIG” and “H! SPEED” in “DATA
MONITOR"” mode with CONSULT, and select “FR O2
m SEN-B1" and “FR O2 MNTR-B1".
| RECORD 3) Hold engine speed at 2,000 rpm under no load during
SEF952Q the following steps.
4y Touch “RECORD” on GONSULT screen.
5) Check the following.
e “FR 02 MNTR-B1" in “DATA MONITOR” mode
changes from “RICH” to “LEAN” tc “RICH"” 5 times in
10 seconds.
5 times (cycles) are counted as shown below:
cycle| 1]2]3]4]|5|
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
R = “FR O2 MNTR-B1”, “RICH”
L = “FR O2 MNTR-B1”, “LEAN”
e “FR 02 SEN-B1” voltage goes above 0.6V at least
once.
e “FR O2 SEN-B1” voltage goes below 0.35V at least
once.
e The voltage never exceeds 1.0V,
3 & &
CHNI'LF:AS g Es " Maximum Maxi It
. M ' « Maximum voltage
17:51 %f%s)i} .“\‘ should be over 0.6V
09"13 2350 . " ! ! ! ot o at ieasl one time.
0911 2050 0.18 - = o C '
09::09 2050 0.18 : ‘Ej ©7 \ , . I : , + Minimum voltage
gg..gg ggg; 8']2 i L T should be below 0.35V
0903 2060 0.23 2 \ ; Vol Vo v Vo at least one time.
0901 2012 0.43 0 L o VY N s
E i ) i Minimum-
GRAPH ~
e SEF953Q
OR
. _— i . @ 1) Start engine and warm it up sufficiently.
Hs 2) Set voltmeter probes between ECM terminal (sensor
signal) and (engine ground).
[_ecu ]Ol(;ONNECT?| fﬁ-u 3) Check the following with engine speed held at 2,000
) ' i rpm constant under no load.
\ e e Malfunction indicator lamp goes on more than 5 times
I{s within 10 seconds in Diagnostic Test Mode [} {(FRONT
HEATED OXYGEN SENSOR MONITOR;.
o o e The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.35V at least one time.
SEFO86R e The voltage never exceeds 1.0V.

EC-134



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (Cont’d)

@l
IGNITION SWITGH - - =
ITION ST EC-FRO2RH-01
|
! FUSE Refer to EL-POWER. ﬁ"ﬂf@'
% 10A EJIESJCK N
- Detectable line for DTS
——  Non-detectable iine for DTC
6 I =]
B/W
B/W
=]
FRONT HEATED
OXYGEN SENSCR RH
O 12
PU W
(el ]
| b
| | Wl
| [ Gl
[ |
A I !
| - [T
! ! g%MECTOH
I | _.._|:2
R 2 0
| ' : £
| | I_.l_,
| I B
: } TF
I |
I [ 4
i 2D 1 PD
= | 1
F23
BAwW & l‘ : B B B
. | Pl
- @ — 1
PU w = = R
i s A
[fi5] [45]
O2HFR 02SFR ‘
EN
ECM (ECCS CONTROL MODULE)(F24) 8T
e
Refer to last page (Foldout page). gt
— 10
T EE 54T
GY
IHE A == EHHE
I IEEDEEEERESSZE [ &
101[102f103] [104]105]108 EL
107[108]108] [110f:11]112
113:14]145] |118|117]118
(i

SEF255T
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TROUBLE DIAGNOSIS FOR DTC P0130

Front
S \
Front heated oxygen sensor
\ harness connector RH N\ Y
SEF987R

A€

DISCOMNECT
2(3)

— ]
[_Ecm_|ofconnecTon]| @F
46
SEFO73S
WacrvetesT® [
SELF-LEARN B1:100%
CONTROL B2 : 100%
—oooooo=ms MONITOR -=ozz=o=--
CMPS=RPM {REF) 812rpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 o9V
AF ALPHA-B1 102%
m
| CLEAR |
SEF955Q
X
@9 \g\
S
Mass air flow

sensor harness [/K

@

SEF982R

Front Heated Oxygen Sensor (Front HO2S)

(Right bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten engine ground
SCrews.

h 4

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness connactor.

3. Chack harness continuity between ECM
terminal @ and terminal 3@ .
Continuity should exist.

4, Check harness continuity between ECM
terminal @ (or terminal &) and
ground.

Continuity should not exist.

If OK, check harness for short.

NG

Y

OK

E v

Repair harness or connec-
tors.

CLEAR THE SELF-LEARNING DATA

1. Start engine and warm it up sufficiently.

(EB 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 feast 10 min-
utes at idle speed.

Are the 1st trip DTCs P0171,

P0172 detected? Is it difficult
fo start engine?

Yes

Y

OR

. Tum 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 diagnestic troubie
code No. 0102 is displayed in
Diagnostic Test Mode 11

6. Erase the diagnostic test mode

Il {Self-diagnostic results)

memory. Make sure diagnostic

troubie code No. 0505 is dis-
played in Diagnostic Test Mode

Il

7. Bun engine for at least 10 min-
utes at idle speed.
Are the 1st trip DTCs 0114,
0115 detected? Is it difficult to
start engine?

¥ Nao
®

EC-136

Go to “TROUBLE DIAG-
NQSIS FOR DTC PO171,
PO172", EC-168, 173.




TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)

(Right bank) (Cont’'d)
@

|

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

X Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nactor and retest.

NG

OK

4

INSPECT!ON END

EC-137

Replace front heated oxy-

| gen sensor (right bank).

&
i

BAIA

=i

n
=

Q!
=]

6

I
I]:[l 3
i)

EE

Iny
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TROUBLE DIAGNOSIS FOR DTC P0135

SYSTEM DESCRIPTION

Camshaft position sensor

Front Heated Oxygen Sensor Heater (Right

bank)

Engine speed

The ECM performs ON/OFF control of the front
heated oxygen sensor heaters corresponding to the

engine speed.

h 4

ECM
(ECCS
control
module)

Front
heated oxy-

gen sensor
heaters

OPERATION
. Front heated oxygen sensor
Engine speed rpm heaters
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: ldle

ON

FR 02 HTR-B1

¢ Engine speed: Above 3,200 rpm

OFF

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC Voltage)

NO.

[Engine is running.]
Approximately 0.4V
s - Front heated oxygen sen- Engine speed is below 3,200 rpm
sor heater (AR [Engine s running.| BATTERY VOLTAGE
Engine speed is above 3,200 rpm {11-12V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possikle Cause)
PD135 ® The current amperage in the front heated oxygen e Harness or connectors
0901 sensor heater (Right bank) circuit is out of the nor- (The front heated oxygen senscr heater circlit is

mail range.

open or shorted.)
(An improper voltage drop signal is sent to ECM e Front heated axygen sensor heater (Right bank}
through the front heated oxygen senscr heater.)

EC-138



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION o
PROCEDURE )

@ 1) Turn ignition switch "ON” and select “DATA MONITOR”
mode with CONSULT. W
2) Start engine and run it for at feast 5 seconds at idle

speed.
OR B
@@ 1) Start engine and run it for at least 5 seconds at idle
= speed.

i
[Lis

2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine and run it fcr at least 5 seconds at idle

speed.
4) Select “MODE 3" with GST.
OR
(doy 1) Start engine and run it for at least 5 seconds at idle
~7 speed. =

2y Turn ignition switch “OFF”, wait at least & seconds and
then turn “ON”. -
3) Perform “Diagnostic Test Mode Il (Self-diagnostic L
results)” with ECM.
¢ When using GST, “DIAGNOSTIC TROUBLE CCDE CON-
FIRMATION PROCEDURE” should be performed twice as [illl
much as when using CONSULT or ECM (Diagnostic Test
Mode i) because GST cannot display MODE 7 (1st trip __
DTC) concerning this diagnosis. Therefore, using CON- %
SULT or ECM (Diagnostic Test Mode Il) is recommended.

Vo
‘_I A

EL

B

v
L ‘ A,

EC-139 291



TROUBLE DIAGNOSIS FOR DTC P0135
Front Heated Oxygen Sensor Heater (Right

bank) (Cont’d)

EC-FO2H-R-01

IGNITION SWITCH

ON or START
|
! FUSE | Refertc FL-POWER.
10A |BLOCK
(/B - Detectable line for DTC
1 m— Non-detectable line for DTC

FRONT HEATED
QXYGEN SENSOR RH

O NhzcTon
2
— &

ECM (ECCS CONTROL MODULE)

Refer 1o last page {Foldout page).

kI K KRN E ﬁlezlzlzjz]i@

1HBAEH = AHBEED
HEEBEREEERDRS 222324%32)

101[102}103] |1044105/108| 11213 4

107108109 {110]111]112
B EEEEE
1 B

113)14)115] {116]117[118 i

SEF266T

292 EC-140



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

DIAGNOSTIC PROCEDURE

“@J
INSPECTION START
l il
CHECK POWER SUPPLY. NGL Check the following. s
~Et 1. Disconnect front heated oxygen sensor "] » Hamess connectors =
Front heated oxygen serm RH harness connector. '
F harness connector RH N\ 3 2. Tum ignition switch “ON". e Harness connector
sEF9s7R| | 3. Check voltage between terminal &) and e
ground. & 10A fuse
. DISCONNECT Voltage: Battery voltage e Harness for open or short
D) between front heated
TS. OK oxygen sensor RH and
fuse
| It NG, repair harness or _
connectors. RE
c = v _
@ CHECK GROUND CIRCUIT. NG [Repair hamess or connec- | ©L
D & 1. Turn ignition switch “OFF”. 1 tors.
E:& = 2. Disconnect ECM harness connector. .
3. Check harness continuity between termi- W

SEF646P nal (@ and ECM terminal (115) .

Continuity should exist.

E If OK, check harness for short. AT
DISCONNECT ) & DISCONNECT o
A€ QA€ o
o ED CHECK COMPONENT NG | Replace front heated oxy- I
ECM  [O|CON 1]2[3 ) [~
|| |Hr NECTOR” G2l (Front heated oxygen sensor heater). gen sensor (right bank).
’ Refer 1o “COMPONENT INSPECTION”
below. F[@
¥
Disconnect and reconnect harness connec- B
SEFOSTS tors in the circuit. Then retest,
i Troubfe is not fixed. i
Check ECM pin terminals for damage and -
check the connection of ECM harness con-
nector. Reconnect ECM harness connector ©E)
and retest. s
INSPECTION END .
COMPONENT INSPECTION B
Front heated oxygen sensor heater
ﬂ Check resistance between terminals @ and @ . FA
Resistance: 2.3- 4.3Q2 at 25°C (77°F)
CISCONNEDT Check continuity between terminals @ and @, @ and @ . -
Eﬁ'} Continuity should not exist. =L
' If NG, replace the front heated oxygen sensor.
CA CAUTION: D
Eﬂ Discard any heated oxygen sensor which has been dropped ™"
sersseq|  IFOM a height of more than 0.5 m {19.7 in) onto a hard surface
such as a concrete floor; use a new one.
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TROUBLE DIAGNOSIS FOR DTC P0136

S ii— N R o= —— e L LI EH PO 127

Zirconia tube

SEF327R

294

Rear Heated Oxygen Sensor (Rear HO2S)
(Right bank)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhausl gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in leaner

conditions.

Under normal conditions the rear heated oxygen sensor is not used

for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

RR O2 SEN-B1

RR 02 MNTR-B1

& Engine: After warming up

rpm

Maintaining engine speed at 2,000

0- 0.3V «» Approx. 0.6 - 1.0V

LEAN « RICH

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

TER-
WIRE . DATA
Mlili\éAL COLOR ITEM CONDITION (DG Voltage)
rEngine is running.|
Rear heated oxygen sen- .
52 Ly sor (RH) After warming up sufficiently and engine speed | 0 - Approximately 1.0V
is 2,000 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 sensor. 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 the sensor’s voltage value and the

switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

PG136
C707

& An excessively high voltage from the sensor is sent to ECM.
& The maximum and minimum voltages from the sensor are not

reached to the specified voliages.
e |t takes more time for the sensor to respond between rich and

lean than the specified time.

# Harness or connectors
{The sensor circuit is open or shorted.)
® Rear heated oxygen sensor {Right
bank)
e Fuel pressure
» Injectors
e Intake air leaks

EC-142



TROUBLE DIAGNOSIS FOR DTC P0136

BacrveTestTm [
FUEL INJECTION 25%
z=z====z=z MONITOR zz====zz==:
CMPS«RPM (POS) 725rpm
FR Q2 SEN-B1 0.94V
RR 02 SEN-B1 0.21V

M uP |[DwWN J[Qd

EC7968
. l CONNECT @B “
|l ECM |OJCONMECTOR|’ o _{&\_H
52 43 a
2prtnd
i / ;:5
K o
1 &

SEFO88R

Rear Heated Oxygen Sensor (Rear HO2S)
{Right bank) (Cont’d)
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 sufficiently.

\&  2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR Q2 SEN-B1” as the monitor item with
CONSULT.

3) Check “RR O2 SEN-B1” at idle speed when adjusting
“FUEL INJECTION" to +25%.
“RR 02 SEN-B1” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR Q2 SEN-B1” should be below 0.43V at least
once when the “FUEL INJECTION" is -25%.
OR

@ 1) Start engine and warm it up sufficiently.

2) Set voltmeter probes between ECM terminals & (sen-
sor signal} and @3 {engine ground).

3) Check the voltage when racing up to 4,000 rpm under
na load at least 10 times.
{depress and release accelerator pedal as soon as poes-
sible)
The voltage should be above 0.48V and 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 tor 10 minutes, then check the

voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position.

The voltage should be above 0.48V and below 0.43V
at least once during this procedure.

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

(Reference data)

The voltage shou!d be above
0.48Y at least one time.

The voltage should be below
0.43V at |least one time.

SEFG889R

EC-143
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TROUBLE DIAGNOSIS FOR DTC P0136
Rear Heated Oxygen Sensor (Rear HO2S)
(Right bank) {Cont’d)

IGNITION SWITGH - 2RH-01
ON or START EC-RRO 0
|
. FUSE |Referto EL-POWER.
10A |BLOCK
(/B) s Deicctable ine for BTC
1 .m —  Non-detectable line for DTC
31U
B/W I
BAW
]I 4 I
REAR HEATED
OXYGEN SENSOR RH
Lo =2 el
PU/G LW B
- -
-~ 3|
| I
| |
| |
I !
4 | i
| I
! ' JOINT
t | CONNECTOR
I |
I |
| i
I |
| !
| |
! |
| |
B/W i '
I_I_l | i
' | I
(Fa3]
o & ! ; -
| o I
L -
~ _—— —
PU/G Lwi Fj')
el [G7
O2ARR  O2SRR
ECM (ECCS CONTROL MODULE)
Refer to last page (Foldout page).
=
AT S
1111 {1]1
T EV - K1 KNI KR EN N El E ) T A L
12345<>675910@
iifiafrafrefiei it sfeole fazfeslee = = W
W HS.

€<

d2ilzed  [as]as| [adad] [53fE4ss]

R B 3 4]z s[5 75856
Iﬁﬂ% 42|43 Lr%'ﬂaﬂ-,ﬂa'?‘ﬁg
ECERRHIEER I I R R B

£ R e o i s S N R B W R B

101)102]103]  [104}105/108)
107[1081108] |110]111112
113|114]115] |HB]117]118

(=]

SEFZ57T
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear heated oxygen sensor
ham&ss connector RH’

Rear Heated Oxygen Sensor (Rear HO2S)

(Right bank) {Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten engine ground
scraws.

INSPECTION END

EC-145

¥
SEF990R
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
Engine 9"0“"%&@- 1. Tum ignition switch “OFF”. "1 & Harness connectors
=N 2. Remave lower instrument center panel, (F3) , (w2}
Refer to BT section (“INSTRUMENT o Harness for open or short
PANEL"). between ECM and rear
® Rear heated oxygen sensor harness heated oxygen sensor
connectors are focated under the lower RH
instrument center panel. If NG, repair harness or
3. Disconnect rear heated oxygen sensor connectors.
RH harness connector and ECM har-
ness connector.
4. Check harness continuity between ECM
) R A T 1ermir_1:al _@ and 1ermin_al @.
Continuity should exist.
E prrey—— h =Y B 5. Chegk harness contjnufty between ECM
Eé} (L‘E@ m Eéj] terminal @ (or terminal @ } and ground.
HS Continuity should nat exist.
||JCM ]QTCONNECTOHJ @ i OK, check harness for short.
52 1 OK
& '
L CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
— 1. Check harness continuity between termi- 7] tors.
nal (& and engine ground.
J Continuity should exist.
SEFHA1S If OK, check harness for short.
QK
E Y
oy @a 5 Disconnect and reconnect harmess connec-
T.5. E@ li%) tors in the circutt. Then retest,
@ Trouble is not fixed.
314 A
Check ECM pin terminals for damage and NG | Replace rear heated oxy-
check the connection of ECM harness con- "1 gen sensor {right bank).
n nector. Reconnect ECM harness connector
and retest.
. -
= OK
SEF0425 y
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Right

bank)

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

The ECM performs ON/OFF control of the rear
heated oxygen sensor heaters corresponding to the

engine speed.

ECM Rear

(ECCS heated oxy-
» control - gen sensar

module) heaters

OPERATION
. Rear heated oxygen sensor
Engine speed rpm heaters
Above 3,200 OFF
Below 3,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

e Engine speed: ldle

ON

RR Q2 HTR-B1

* Engine speed: Abave 3,200 rpm

OFF

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITICN (DC Voltage)

NO.

‘Engine is running.l
Approximately 0.4V
e UG Rear heated oxygen sen- Engine speed is below 3,200 rpm
sor heater (RH) [Engine is running. | BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 -14Y)

ON BOARD DIAGNOSIS LOGIC

Diagnestic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause)
PO141 e The current amperage in the rear heated oxygen o Harmess or nettors
0902 sensar heater (Right bank) circuit is out of the nor- connec

mal range.
(An improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

{The rear heated oxygen sensor heater circutt is
open or shorted.)
® Rear heated oxygen sensor heater (Right bank)

298
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

@J 1} Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle

speed.
- CR
G@\ 1) Start engine and run it for at least 5 seconds at idle
=/ speed.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3} Start engine and run it for at least 5 seconds at idle
speed.
4) Select “MODE 3" with GST.
OR
(wey 1) Start engine and run it for at least 5 seconds at idle
S~ speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results}” with ECM.
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 I} because GST cannot display MODE 7 (1st trip

DTC) concerning this diagnosis. Therefore, using CON- &

SULT or ECM (Diagnostic Test Mode ll} is recommended.

EC-147

ol

BT



300

TROUBLE DIAGNOSIS FOR DTC P0141

ON or START

IGNITION SWITCH

10A

FUSE
BLOCK
(J/B)

B/W

Rear Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

Refer to EL-POWER.

EC-RO2H-R-01

m  Detectable line for CTC
e Nor-detectable linc for DTC

REAR HEATED
OXYGEN SENSCR RH

]
LW B
)

md----F"

i |

I i

I I

I !

[ |

| |

' '

I I _Eg

i . h

| | 2

I I LI_J

I I B

: i 4

I I

I I

I !

I I —

I I

I I | |

t I B 7§ B

| I l

o . | ._|

L -

D T e A |
i i F;5 FEO
sl =21
Q2HRR Q25RR

ECM (ECCS CONTROL MODULE)

[ 1]
S1ENGD)
3[4/ &y

[1T1T4T+T114

2Ll &

12]3]a] 5.

IHEEREEEEESBIE

101)102)103] 1044105
107|108]109] [i10]111
13| 114]115] 118117

Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0141

BN =

Rear heated oxygen sensor

harness co
Nt

SEF950R

Rear Heated Oxygen Sensor Heater (Right

bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

AE T
AN

/)

B O
SEF0445
B
DISCONNECY f - E DISCONNECT
A€ E) A
Y |O|00NNECTOH]| ]2
115 4
SEF0455

CHECK POWER SUPPLY. NG | Gheck the following.
1. Disconnect rear heated oxygen sensor "| » Harness connectors
(right bank} harness connector. , (M32)
2. Turn ignition swiich "ON", & Harness connector
3. Check voltage between terminal @ and
ground. ® 10A fuse
Voltage: Battery voltage ® Harness for open or short
between rear heated oxy-
OK gen sensor BRH and fuse
If NG, repair harness or
connectors.
Bl
NG rFepair harness or connec-

CHECK GROUND CIRCUIT.

1. Turn ignitivn switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity betwean termi-
nal @) and ECM terminal (116) .
Continuity should exist.

1 OK, check harness tor short,

lox

tors.

CHECK COMPONENT

(Rear heated oxygen senscr heater).
Relfer to “COMPONENT INSPECTION” on
next page.

NG

Replace rear heated oxy-

OK

v

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

v Trauble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

L

INSPECTION END

EC-149

Y

gen sensor (right bank),

lo:i
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TROUBLE DIAGNOSIS FOR DTC P0141
Rear Heated Oxygen Sensor Heater (Right
bank) (Cont’d)

) @g%) COMPONENT INSPECTION
s, @———-
Co— 413 Rear heated oxygen sensor heater
Check the following.
@ t.  Check resistance between terminals @ and @) .
Resistance: 2.3 - 4.3Q at 25°C (77°F)
- o 2. Check continuity.
T.5. i ;::: Terminal No. Continuity
i@ N\ @ ad@.3.@ )
o]
@ add, @, @
fQl If NG, replace the rear heated oxygen sensor.
e o} 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.

4

DISCONMNECT

SEF116S
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TROUBLE DIAGNOSIS FOR DTC P0150

Zirconia tube

SEF463R

-

Output veltage V. [v]

G

Rich —=——

Mixture ratio

Ideal ratic ——= Lean

SEF288D

Front Heated Oxygen Sensor (Front HO2S)
{Left bank)

COMPONENT DESCRIPTION

The front heated oxygen sensor (left bank) is placed into the front
tube (left bank). It detects the amount of oxygen in the exhaust gas
compared to the outside air. The front heated oxygen sensor (left
bank) has a closed-end tube made of ceramic zirconia. The zirco-
nia generates voltage from approximately 1V in richer conditions to
0V in leaner conditions. The front heated oxygen sensor (left bank)
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 DV.

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

MONITOR ITEM

CONDITION SPECIFICATION

FR 02 SEN-B2

FR 02 MNTR-B2

o Engine: After warming up

0-0.3V & Approx. 0.6 - 1.0V

Maintaining engine speed at 2,000 | EAN « RICH
rpm Changes more than 5 times during
10 seconds.

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

TER-
WIRE DATA
M
INAL COLOR ITEM CONDITION (DC Voliage)
NO.
{0 - Approximately 1.0V
(V} , I
|Engine is running. | 2 RN
Front heated oxygen sen- |- 1 bl
57 w sor (LH) L After warming up sufficiently and engine speed 0 : WJ\\J .:J“;ﬁ\f
is 2,00C rpm L
SEF201T
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check tlems
Code No. Malfunction is detected when ... (Possible Cause)
PO1E0 » An excessively high voltage from the sensar is sent to ECM. |  Harness or connectors
0303 ® The voltage from the sensor is constantly approx. 0.3V, (The sensor circuit is open or shorted.)
e The maximum and minimum voltages from the sensor are not | e Front heated oxygen sensor (Leit bank)
reached to the specified voltages. ¢ Fuel pressure
e |t takes more time for the sensor to respond between rich and |  Injectors
lean than the specified time. e |ntake air leaks

EC-151

e
il

Gl

o

uir




304

TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO23)

(Left bank) (Cont’d)
% MONTOR % NoFaL [ OVERALL FUNCTION CHECK
CMPSsRPM (POS)  2137rpm Use this procedure to check the overall function of the front heated
MAS AIR/FL SE 1.96¥ oxygen sensor circuit. During this check, a 1st trip DTC might not
COQOLAN TEMP/S 84°C be confirmed.
Eg gi fnir}";zsz f:;: 5 1) Start engine and warm it up sufficiently. .
INJ PULSE Bé o8 l 2) Select “MANU TRIG” and “HI SPEED” in “DATA
i omeee MONITOR” mode with CONSULT, and select “FR O2
m SEN-B2” and “FR 02 MNTR-B2"". |
RECORD 3) Hold engine speed at 2,000 rpm under no load during
SEF96E2Q the following steps.
4} Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-B2” in “DATA MONITOR”I mod_e
changes from “RICH” to “LEAN” to “RICH” 5 times In
10 seconds.
5 times (cycles) are counted as shown below:
cycle|1]2|3)4]5]
FR O2 MNTR-B2 R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR-B2”, “RICH”
L =“FR 02 MNTR-B2”, “LEAN"
e "“FR 02 SEN-B2” voltage goes above 0.6V at least
once.
e “FR 02 SEN-B2” voltage goes below 0.35V at least
once.
e The voltage never exceeds 1.0V.
> o DO_
CMPS FRO2 ST
1751 *RPM SEN 3G Maximum » Maximum voltage
' (POS) -B2 F ”“‘ ,’“‘\ ."‘\ ,’-\“ should be over 0.6V
09"13 ggéno) 0.1(\5';) ' Loy et at leasl one time.
09"11 2050 0.18 ET, o L . '
ggugg gggg g;g B g o C ' « Minimum voltage
- ' i T T hould be below 0.35V
gg--gg gggg 8;2 f ,’I \ '.' "‘ ,'I 'l‘ ;' ‘.‘ ,: ". Zt least one time.
0901 2012 0.43 c K '~‘.' A
E 5 ) Minimum-
GRAPH To SEF961C

AE T

II EcM 9] CONNECTOR” c f&\H
57 43 3
e :1
12 ;5
o T
e O

SEF991R

OR

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminal & (sensor
signal) and @ (engine ground).

Check the following with engine speed held at 2,000
rpm constant under no load. _
Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode Il (FRONT
HEATED OXYGEN SENSOR MONITOR). .

The maximum voltage is over 0.6V at least one time.
The minimum voltage is below 0.35V at least one time.
The voltage never exceeds 1.0V,

EC-152



TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)
(Left bank} (Cont’d)

IGNITION SWITCH EC-FRO2LH-01 o
ON or START
| |
X FUSE  |Aefer to EL-POWER. B
% 10A |BLOCK N
78) s Dectectable line for DTC
1 - ———: Non-detectable line for DTC -
3] I : =
B/W n
,—l—l -
FRONT HEATED
OXYGEN SENSOR LH
L] 2]
PUMW W =
- =T
|<* “l
I |
! oL
| I
A I I
[ | e
; | I
I ' J%’NEECTOR
| I _E CON
| | |::—| AT
I [ 3 i
I | ﬂ:i=u
| i B
I I ==
I | 1=
| |
i 1 4
B | | S5
Maz | l Eik
| [ l |
Fegd | | b3 8
| | I J Fﬂ“
| |
c | @ — | l
- 1 1 s
P W = = 4]
l_uq e Fos ) HiS
110 [57]
O2ZHFL 025FL _
ECM (ECCS CONTROL MODULE) Sl
Refer to last page (Foldout page). [RiS)
'
= <
DHDEnEHE 2I2l2|2]2! BT
1{2]al4]sp=z ==={6[7[8]9]0
HHEERIE EEE [E 20 i 2 [,
: =
1ot[1o2fio3] [104]r08]s06 I
1o7f1oefiog] [110]ri]112 EE%EE?EE
naft1efs1s] [116h117]118 B
Gt

SEF259T
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TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)

(Left bank) {Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Leosen and retighten engine ground
SCrews.

] Q«-»,,

m:jl*”

SEF031S

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF",

2. Disconnect front heated oxygen sensor
LH harness connector and ECM nar-
ness connector.

3. Check harness continuity between ECM
terminal & and terminal & .
Continuity should exist.

4, Check harness continuity between ECM
terminal G (or terminal & ) and
ground.

Continuity should not exist.
If OK, check harness for short.

NG

OK

B y

Y

Repair harness or connec-
tors.

. . DISCONMECT . ! DISCONKEET

|O| CONNECTOH"
57

|| ECM

[Q]

el

-'_'-

SEF0485)

CLEAR THE SELF-LEARNING DATA.

1. Start engine and warm it up sufficiently.

m 2. Select "SELF-LEARNING

\E/’ CONT” in “ACTIVE TEST”

made with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR”.

4. Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs P0174,

PO175 detected? Is it difficult

10 start engine?
OR

Yes

h 4

W AcTivETEST B

SELF-LEARN 100%

CONTROL
MONITOR

CMPSSRIPM (POS)
COOLAN TEMP/S
FR O2 SEN-B2
AF ALPHA-B2

ly

812rpm
93°C
091V
102%

[

CLEAR

SEF964Q

(@I 2. Turn ignition switch “OFF”.

3. Disconneact mass air flow sensor

harness connector, and restart
and run engine for at least 3
seconds at idle speed.

. Stop engine and recennact
mass air flow sensor harness
connecior.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode I,

6. Erase the diagnostic test mode
Il (Self-diagnostic results)
memery. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode

Ju

7. Run engine for at least 10 min-
utes at idle speed.
Are the 1st trip DTCs 0209,
0210 detected? Is it difficult 1o
start engine?

¥ No
)

EC-154

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO174,
PO175", EC-178, 183,




TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor {(Front HO2S)

(Left bank) (Cont’d)
®

'

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

X Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

NG

OK

b

INSPECTICN END

EC-155

Replace front heated oxy-

| gen sensor (left bank).
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TROUBLE DIAGNOSIS FOR DTC P0155

SYSTEM DESCRIPTION

Camshaft position sensor

Front Heated Oxygen Sensor Heater (Left bank)

Engine speed

Y

The ECM performs ON/OFF control of the front
heated oxygen sensor heaters corresponding to the

engine speed.

ECM
{ECCS
contrel
module)

Frant
heated oxy-

OPERATION

gen sensor
heaters

Engine speed rpm

Front heated oxygen sensor

heaters
Above 3,200 OFF
Below 3,200 ON

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

MONITOR ITEM

CONDITION

SPECIFICATION

FR O2 HTR-B2

¢ Engine speed: ldle

ON

® Engine speed: Above 3,200 rpm

OFF

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

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC Voltage)

NO,

|Engine is running.[
|_ Approximately 0.4V
o . Front heated oxygen sen- Engine speed is below 3,200 rpm
sor heater (LH) [Engine is running.] BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code No.

Malfunction is detected when ....

Check ltems
{Possible Cause)

PO155
1001

e The current amperage in the front heated oxygen [ ]
sensor heater {Left bank) circuit is out of the normal

range.

(An improper veoltage drop signal is sent to ECM L]
through the front heated oxygen sensor heater.)

Harness or connectors

(The front heated oxygen sensor heater circuit is
open or shorted.)
Front heated oxygen sensor heater (Left bank)

308
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)

(Cont'd)
DIAGNOSTIC TROUBLE CODE CONFIRMATION ﬂ
PROCEDURE G
o 1} Turnignition switch “ON” and select “DATA MONITOR”
B/ mode with CONSULT. il
2) Start engine and run it for at least 5 seconds at idle
speed,
- OR L)
%ﬁf) 1) Start engine and run it for at least 5 seconds at idie
= speed.

2) Turn ignition switch “OFF” and wait at least 5 seconds. L}
3) Start engine and run it for at least 5 seconds at idle

speed.
4} Select “MODE 3" with GST.
OR
@I 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
resulis)” with ECM.

When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as #{1
much as when using CONSULT or ECM (Diagnostic Test
Mode [l) because GST cannot display MODE 7 (1st trip _
DTC) concerning this diagnosis. Therefore, using CON- AT
SULT or ECM (Diagnostic Test Mode Il) is recommended.

EC-157 309



TROUBLE DIAGNOSIS FOR DTC P0155
Front Heated Oxygen Sensor Heater {Left bank)

(Cont'd)
R EC-FO2H-L-01

1

! FUSE  {Relerto EL-POWER.
% 104 |BLOCK

. Dctectable line for DTC

1 . Non-deteclable fine for DTC
Ed
B/

BAW

Bl

FRONT HFATED
OXYGEN SENSOR LH

A
=

!C -

J |

| |

| |

| |

[ |

| |

| |

I ! g)%lHRJ—ECTOR

I I ___E

] =il

| |

i | I_“Tl_l

| | B

| |

| |

| !

| | 4

| {

| |

| | I I

] s J :

| |

£ @ L l
PU/MWY W —_I: =

@ F2g

O2HFL O25FL

ECM {ECCS CONTROL MODULE)

Refer te last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0155

SEF992R

A JEP——
“Ta Eé}
CBE
t

SEFG46P|

AE @A

LECM o] CONNECTOR”
110

[Q]

—
Ql23

DISCONHECT
2]3

SEFQ503

2

DISCONNECT

€
(&

SEF586Q)

Front Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

;
CHECK POWER SUPPLY. NG | check the following.
1. Disconnect front heated oxygen sensor "| e Harness connsctors

LH harness connector. (Fzy, (M2
2. Turn ignition switch “ON". ® Harness connector
3. Check voltage between terminal 3@ and = 10A fuse

ground. e Harness for cpen or short

Voltage: Battery voltage between front heated

oxygen sensor LH and
OK fuse
If NG, repair harness or
connectors.

B
CHECK GROUND CIRCUIT. NG_ Repair harngss or ¢onnec-
1. Turn ignition switch “OFF”. 7 tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between termi-

nal @ and ECM terminal (110) .

Continuity should exist.

If OK, check harness for short.

lOK
NG

CHECK COMPONENT

{Front heated oxygen sensor healer).
Refer to “COMPONENT INSPECTION”
below.

OK

L 4

Disconnect and reconnect harnass connec-
tors in the circuit. Then retest,

l Trouble is not fixed.

Check ECM pin terminats for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connecior

and retest.

INSPECTION END

COMPONENT INSPECTION

LH:tep\ace front heated oxy-

gen sensor {left bank).

Front heated oxygen sensor heater

Check resistance between terminals 3 and @ .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminals @ and I, @ 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-159
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TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank)

Heolder
Heater pad / COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
***** TN are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.
This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in leaner
conditions.
Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

= AN
R ‘L}Wém\\

Zirconia tube

SEF327R

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

MONITOR ITEM CONDITION SPECIFICATION

RR 02 SEN-B2 - -
Maintaining engine speed at 2,000 0- 0.3V & Approx. 0.6 - 1.0V

¢ Engine: After warming up o
LEAN « RICH

RR 02 MNTR-BE2

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 (DG Voltage}
NO.
|Engine is running.
Rear heated oxygen sen- .
66 w sor {LH) After warming up sufficiently and engine speed 0 - Approximately 1.0V
is 2,000 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 sensor. 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 the sensor’s voltage value and the
switching response during the various driving condition such as fuel-cut.

Diagnoestic Trouble o Check ltems
Code No. Malfunction is detected when ... (Possible Gause)
PO156 * An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0708 ® The maximum and minimum voltages from the sensor are not {The sensor circuit is open or shorted.)

reached to the specified voltages. ® Rear heated oxygen sensor (Left bank)
# It takes more time for the sensor to respond between rich and | @ Fuel pressure

lean than the specified time. ® Injectors
& Intake air leaks

312 EC-160



TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left

bank) (Cont’'d)
macrveresT® L OVERALL FUNCTION CHECK .
FUEL INJECTION 25% Use this procedure to check the overall function of the rear heated =
=======z== MONITOR z==z====zz= oxygen sensor circuit. During this check, a 1st trip DTC might not
FRO2SEN D oom be confirmed, i
RR O2 SEN-02 .01V 1) Start engine and warm it up sufficiently. ' -
2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SEN-B2” as the monitor item with [
CONSULT.
EEI UP_ |l DWN |[Qd] 3) Check “RR 02 SEN-B2” at idle speed when adjusting
MECT798B “FUEL INJECTION” to +25%. [
“RR 02 SEN-B2” should be above 0.48V at least
?ml COMNECT N once When the “FUEL INJECTION” iS +250/D.
E g @_g, | “RR 02 SEN-B2” should be below 0.43V at least
— once when the “FUEL INJECTION” is -25%.
[ ecm_ |o|connecTon]] R fe)\_H CR -
o€ 0 s @ 1) Start engine and warm it up sufficiently. FE
garttied 2) Set voltmeter probes between ECM terminals @ (sen-
H /({5 sor signal) and @ (engine ground).
o % 3) Check the voltage when racing up to 4,000 rpm under €L
no load at least 10 times.
A (depress and release accelerator pedal as soon as pos-
SEF993R sible) RN}

The volitage should be above 0.48V and below 0.43V -

at least once during this procedure. o
If the voltage can be confirmed in step 3, step 4 is /Al
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the 1T
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position. .
The voltage should be above 0.48V and below 0.43V "l
at least once during this procedure.

{Reference data) R

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

0y s
! ' | The voltage should be above
0.48Y at least one time.

E0)
20

The voltage should be below
0.43V at least ane time. @Llr

________________________________

A SEFQ89R

EC-161



TROUBLE DIAGNOSIS FOR DTC P0156
Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (Cont’d)

anTION SiTCH EC-RRO2LH-01
|
! FUSE Refer to EL-POWER.
% 108 [BL0CK
R  Detectable line for DTC
1 - — - Non-detectable line for DTC
i314] I
B/W
B/W
[T
REAR HEATFD
OXYGEN SENSOR LH
I | N I R
PU/R W B
- - -
Ff___ k-
t [
! !
| |
| |
+ 1 |
| |
1 |
I | lJC%II\\JILEGTOF}
I [ _E?
! | [:—]
| I >
| ; Lz
I | B
| |
| 1
| |
| |
BAN I | ®
F23 : ]I
I | B & B
| | :
@
PR ' . s 1
i — —
=

|101

O2HRL  O2SRL

ECM (ECCS CONTROL MODULE)

Reicr to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0156

-
—.——___ Sensor harness

_==connector LH

\\ﬁg\

SEF994R
Engine ground ”’;%
&N
™

£ ’—‘\F\
|
AT

/ L'

SEF031S

) PR
! 1 : j el
DISGONNECT

A€ @ A€

ECM___|o[conNECTOR]| 112y

66

SEFO525
t& DISCONNECT
A€ @
[ 1
34/
— =
SEF05338

Rear Heated Oxygen Sensor (Rear HO2S) (Left

bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

hd

Loosen and retighten engine ground.

l

CHECK INPUT SIGNAL CIRCUIT,

1. Disconnect rear heated oxygen sensor
(left bank) 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.

NG

OK

.| Check the following.
”] ® Harness for open or short

between ECM and rear

heated oxygen sensor LH
If NG, repair harness or
connectors.

CHECK GROUND CIRCUIT.

Check hamess continuity between terminal
@ and engine ground.

Continuity should exist.

If OK, check harness for short.

NG

lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

Jr Trouble is not fixed.

. | Repair harness or connec-

tors.

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

NG

oK

A4

INSPECTION END

EC-163

.| Replace rear heated cxy-
| gen sensor.

FI=
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

The ECM performs ON/OFF control of the rear
heated oxygen sensor heaters corresponding to the
engine speed.

ECM Rear

(ECCS »| heated oxy-
» control gen sensor

module) heaters

OPERATION
- Rear heated oxygen sensor
Engine speed rpm heaters
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

CN

RR O2 HTR-B2

& Engine speed: Abave 3,200 rpm

OFF

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

MTIENF/:“L WIRE ITEM CONDITION DATA
COLOR (DC Voitage)
NO.
Engine is running.
|_ Approximately 0.4V
i i I 2
o R Rear heated oxygen sef- Engine speed is below 3,200 rpm
sar heater {LH) |Engine i running.] BATTERY VOLTAGE
(11 - 14V)
Engine speed is above 3,200 rpm
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble N Check ltems
Malfunct detected
Code No. alfunction is detected when (Possible Cause)
FO161 ¢ The current amperage in the rear heated oxygen & Harness or connectors
1002 senscr heater (Left bank) circuit is out of the normal {The rear heated oxygen sensor heater circuit is
range. ] open or shorted.)
(An improper voltage drop signal is sent to ECM e Rear heated oxygen sensor heater (Left bank)

through the rear heated oxygen sensor healer.)

316
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION al
PROCEDPURE '*”
@ 1} Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT. T4
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 seconds. [
3} Start engine and run it for at least 5 seconds at idle

speed.
4) Select “MODE 3” with GST.
OR
(woy 1) Start engine and run it for at least 5 seconds at idle
S~ speed. FE

2} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode |l (Self-diagnostic Gl
results)” with ECM.
® When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as [l
much as when using CONSULT or ECM (Diagnostic Test
Mode Il) because GST cannot display MODE 7 (Ist trip
DTC) concerning this diagnosis. Therefore, using CON- 1
SULT or ECM (Diagnostic Test Mode ll} is recommended.

[P

gl

EC-165 317



TROUBLE DIAGNOSIS FOR DTG P0161
Rear Heated Oxygen Sensor Heater (Left bank)

(Cont’d)
IGNITION SWITCH - -1 -
ON or START EC RO2H L 01

|

! FUSE |Referto EL-POWER.

10A |BLOCK
g (/B) m  Dctcctable line for DTG
— Non-detectable line for DTC

REAR HEATED
OXYGEN SENSCR LH

s

!
a

— e —

JOINT

5 CONNECTCR
—{7]

-

T

=
v
| o @) o e @) e
L
I||—m]

PU/R w

Lol o]

OzZHRL  O25RL

5
[\S3
Lol
=
&)
(=)

ECM {ECCS CONTROL MODULE}

Refer to jast page (Foldout page).
M10

[ 1
2N
%]E! [EREARREI K

12]a3]alsle =4 6]7
11121 al1 4[1 5]1 1 7]1 8]1 ofeofed

T0[102)163] |104105{10€
Q71081690 11011112
133(114)115] [116]117] 118

SEF262T

318 EC-166



TROUBLE DIAGNOSIS FOR DTC P0161

Rear heated oxygen
}I . Sensor hamcss

r""'\.____
connactor LH \)\
! rﬁ SEF994R

|!
® &

SEFO44S

Rear Heated Oxygen Sensor Heater (Left bank)
(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
v
CHECK POWER SUPPLY. NG [ check the following.
1. Discannect rear heated oxygen sensor "| & Harness connectors
LH harness connector. ,
2. Turn ignition switch “ON”. # Harness connector
3. Check voltage between terminal @ and
ground. « 10A fuse
Voltage: Battery voltage e Harness for open or short
between rear heated oxy-
OK gen sensor LH and fuse
If NG, repair harness or
connectors.
B v
CHECK GROUND CIRCUIT. NG:E%pair harness or connec-
1. Turn ignition switch “OFF™, | tors.

2. Disconnect ECM harness connector.

3. Check harness continuity between termi-
nal @; and ECM terminal {(J¢1) .
Continuity should exist.

If QK, check harness for short.

. DISCONNECT . . DISCONNECT
|| ECM ]O] CONNECTOR” /‘%
ol t

[Q]

SEF0555

3

f

4 7

DISCOMNECT

=

py

1.8 ;

o |

]

[

®

i

\

DISCONMECT

e

SEF1163

OK
v
CHECK COMPONENT NG [ Replace rear heated oxy-
{Rear heated oxygen sensor heater). "| gen sensor (left bank).
Refer to “COMPONENT INSPECTION™
below.
OK

Ad

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection ot ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals @ and @
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@ad@®, 3, @
@ and®,@. @

If NG, replace the rear heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m {19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-167

No
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(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 sensors. The
ECM calcuiates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large {The actual mixture ratio is too lean.), the
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

) ] ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors {Mixture ratio feedback signal) > conirol » Injectors
module)
Diagnostic Trouble . Check Items
Code No. Marfunction is detected when ... (Possible Cause)
PO171 & Fuel injection system does not operate properly. ® Intake air leaks

0115

® The amount of mixture ratio compensation is too large. (The
mixture ratio is too lean.)

e Front heated oxygen sensor (Right
bank)

& Injectors (Right bank)

® Cxhaust gas leaks

® Incorrect fuel pressure

e Lack of fuel

® Mass air flow sensor

B cTveTesTH [
SELF-LEARN B1 : 100% 1)
CONTROL B2 - 100% E 2)
—=zzzz===== MONITOR =zz======-
CMPSORPM (POS) Orpm 3)
COOLAN TEMP/S 93°C
FR O2 SEN-B1 0.01V 4)
AF ALPHA-B1 100%
1| <)
CLEAR 6)
SEF957Q)

8)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least & seconds.
Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSULT.
Clear the seif-learning control coefficient by touching
“CLEAR”.
Select “DATA MONITOR” mode with CONSULT.
Start engine again and run it for at least 10 minutes at
idle speed.
The 1st trip DTC P0171 should be detected at this
stage, if a malfunction exists,
If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”. If
engine does not start, check exhaust and intake air leak
visually.

OR

EC-168



TROUBLE DIAGNOSIS FOR DTC P0171

S RN
% \—‘QQ gﬂeiisorair:afrlr?:sw
%{;\Tﬁ-—/ = J’;Con!necm é
3 A \
SE

ol
SEF982R

Fuel Injection System Function (Right bank)
(Lean side) (Cont’d)

1)
2)
3)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON".

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure 1st trip DTC D102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode Il to Diagnostic Test Mode |.

Perform Diagnostic Test Mode [l (Seli-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC 0115 should be detected at this stage,
it a malfunction exists.

10) If it is difficult to start engine at step 9, the fuel injection

system also has a malfunction.

11) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE”. If
engine does not start, check exhaust and intake air leak

visually.

EC-169
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(Lean side) (Cont’d)

BATTERY IGI\(JJILEPJSST\':ETCH EC-FUELRH-01
| |
® t FUSE  |Refer 1o EL-POWER.
l % 10A 23|FO}CK
J/B
7.5A 104 y _ ‘
- Detectable line for DTC
% % |_3|1TIU_| — Non-detectable line for DTC
| ] | ]
WA RAW BiN
BAW
32
F23
WiR AW l
[ 51l ]
ECCS
é 6|] 6” RELAY BrW
ol 9 =]
2 3 FRONT HEATED
I—[Tl—l I—ITI—I ® ® OXYGEEN SENSOR RH
LB W/R I I
1 2
WiR WiR W/R I—ITI—J |L.—I—'
|—'—| ’—'—| |—l—| PU W
[2] [2] [2] q-
INJECTOR INJECTOR INJECTOR L~
B WiR NO. 1 NO. 3 NO.5 | I
= @ A R
el - == - (1] L[] L] I JOINT
M1 | |
A (1) - L.—l I—.—I |—.—] ! ! CONNECTOR
: w YiR WG ' |
| |
I | y I I =
| |
Us WiR @@ WR W YR I | | (L2 ])
M32 .M33 F101 * ‘ ..00 | |
2 | [el‘,jl |- - |- ------ SN [ 2 ] ) | B
Fz2 N
LB W/R W/R W YR WG | | I—I
| I : If B B B
| | :
(o . -
r A1
L3 W Y/R W/G PU W F§_5 ;}
[ [102] o] [l [is] 1as]
SSOFF INJ InJ INJ D2HFR O2SFR
# #3 #5

ECM (ECCS GONTROL MODULE) (F24)

Refer to last page (Foldout page).

& @D

<l ]
’J G oL ;D I1lwl1l1l1§|?2r2£z|z[z| M1d
B B B GY B GY L
[TH2]
BHE = NEEE HHEBAR==REEEE
2 ; B MEIEEREE “({33 11[12[131a[1s el 7[ial slpofe 222324
BR Y :
W HS.
fr————
1otf1oz[03] [roafrosioe a 22122d [3s]as| [addi] BaEdfs
fTom s oy I PP PR PR O 01 o P ey ey D T B R 1]
[29[30f31]32{33] la7l4si62l63l64]65]
nofries) pren7ng 7 5 T e e S Y R 52 6652]68691

SEFZ63T

322 EC-170



TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P

Y =

Front
IS \
Front heated oxygen sensor
\ harness connector RH N\ )
SEF987R

E] . DISCONNECT “ ' LISCOMNECT

L)

|OI CONNECTOR ||

el

)

I

SEFD73S

Fuel Injection System Function (Right bank)

(Lean side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSFECTION START

Y
CHECK EXHAUST AIR LEAK. NG [ Repair or replace.
Start engine and run it al idle. Listen for an "
exhaust air leak befcre three way catalyst.
+OK
CHECK FOR INTAKE AIR LEAK. NGL Repair or replace.
Start engine and run it at idle. Listen for an o
intake air leak after the mass air flow sen-
sor.
8 l OK
CHECK FRONT HEATED OXYGEN SEN- NG Repair harness or connec-
SOR (RIGHT BANK). | tors.
1. Turn ignition switch “OFF”.
2. Disconnect front heated oxygen sensor
RH harness cannector 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 (2 ) and ground.
Continuity shouid not exist,
If OK, check harnass for short.
J OK
CHECK FUEL PRESSURE. NG | Gheck fuel pump and cir-
1. Release fuel pressure to zero. "1 cuit. Refer to EG-328.
Refer to EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
250.1 kPa
{2.55 kg/em?, 36.3 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
299.1 kPa
(3.05 kg/em?, 43.4 psi)
J,OK
NG

CHECK MASS AIR FLOW SENSOR.
//E':\I Check "MASS AIR FLOW” in
LB/ "DATA MONITOR"” mode with
T CONSULT.
3.3 - 4.8 gm/sec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

Y

Check connectors for
rusted terminals or loose
connections in the mass ar
flow sensar circuit or engine
grounds.

Refer to EC-99.

OR
A=) Check “mass air flow” in MODE 1
S=7 with GST.

3.3 - 4.8 gm/sec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

¥ OK
@.

EC-171
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TROUBLE DIAGNOSIS FOR DTC P0171

N AcTIVETEST B

* %k POWER BALANCE # % %
MONITOR
CMPS-RPM (POS)
MAS AIR/FL SE

737rpm

1.20v
26%

L]

Fuel Injection System Function (Right bank)

(Lean side) (Cont’d)
®

l

IACV-AACHN
iy

BB 21[3][4]] resT

[s]le ]l I JisTaRT

SEF968Q

Suitable tooi

CHECK FUNCTION OF INJECTORS

(RIGHT BANK).

1. Install all parts removed.

2. Start engine.

/ 3. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with

CONSULT.
. Make sura that each circuit pro-

speed drop.
OR

NG | perform TROUBLE DIAG-

Y

Listen to each injector operating
sound.
Clicking noise should be

duces a momentary engine
ER

heard.
lOK

MEG?038

Confirm that the engine is cooled down
and there are ne fire hazards near the
vehicle.

v

1. Turn igniticn switch “OFF”.

2. Disconnect injector harness connectors
on left bank.

3. Remove injector gallery on right bank.
Refer to EC-26.
Keep fuel hose and all injecters con-
nected to injector gallery.
The injector harness connectors on right
bank shoutd remain connected.

SEF395Q)

. l

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EG-321.
Repair harness or connec-
tors.

1. Disconnect all ignition coil harness con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG Replace injectors from

k4

OK

h

Check ECM pin terminais for damage and
check the connection of ECM harness con-
nector. Recennect ECM harness connector

and retest.

INSPECTION END

EC-172

which fuel does not spray
out.




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich 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 sensors. The 2
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 detection logic). 1"

ECM
Density of oxygen in exhaust gas (ECCS b
Front heated oxygen sensors {Mixture ratio feedback signal) " control *| Injectors
module)
Diagnostic Trouble . Check Items
Code No. Malfunction is detected when ... (Possible Cause) ==
PO172 e Fuel injection system does not operate properly. e Front heated oxygen sensor (Right
0114 e The amount of mixture ratio compensation is too large. {The bank) oL
mixture ratio is too rich.) e Injectors {Right bank) )
& Exhaust gas leaks

® [ncorrect fuel pressure I

e Mass air flow sensor
AT
T
DIAGNOSTIC TROUBLE CODE CONFIRMATION =7
momveTesTH [ PROCEDURE (Overall)

SELF-LEARN B1 :100% (E\ 1) Start engine and warm it up sufficiently. -
::E?Q’:T:'Z?kﬂowoﬂ 2 100%. =/ 2) Turnignition switch “OFF” and wait at least 5 seconds. [ER
CMPS*RPM (PCS) Orpm 3} Turn ignition switch “ON” and select "SELF-LEARN
COOLAN TEMP/S 93°C CONTROL" in “ACTIVE TEST” mode with CONSULT.
FR 02 SEN-B1 0OV 4) ?iear the seit-learning control coefficient by touching
AIF ALPHA-BT 100% CLEAR”.
m 5) Select “DATA MONITOR” mode with CONSULT. -
CLEAR | B8) Start engine again and run it for at least 10 minutes at =5
SEFOGO0 idle speed.

The 1st trip DTC P0172 should be detected at this o
stage, if a malfunction exists. 4

7) I it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too. -
8) Crank engine while depressing accelerator pedal. A
If engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-171. If engine does not start, remove igniticn plugs
and check for fouling, etc.
OR

1

2

EC-173 325
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)

N
S 9 1
PR 1 Mass air flow Lé'. 2)
e sensor harness
,-2-\:@ conngcizf % 3)
‘a v YL ' % A
) r @ g 4)
\ / lé‘ 5)
@ SEroson 6)

9)

(Rich side) (Cont’'d)

Disconnect mass air flow sensor harness cennector.
Start engine and run it for at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode I (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode |l to Diagnostic Test Mode |.

Perform Diagnostic Test Mode [l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC 0114 should be detected at this stage,
if @ malfunction exists.

It it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

10) Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE”",
EC-171. if engine does nct start, remove ignition plugs
and check for fouling, etc.

EC-174



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)

(Rich side) (Cont’d)

IGNITION SWITGH - -
BATTERY OOn ST EC-FUELRH-01
I |
® } FUSE |Reierto EL-POWER.
g 108 [BLOCK
757 104 1 m—  Detectable line for DTG
I_3|LUI_—_|I e : NoP-dlestesctables line for DTG
| |
w'fH RW BfIW
BAW
-
e
WiR RW B/IW
[ I 3 .
ECCS
6'] 6” RELAY B
el 9 =7
FRONT HEATED
—I—I%I—I L‘]M%:[l . . OXYGEN SENSOR RH
LB W/R I I
7 2
WIR WiR WiR ‘L.—I—l LITI—I
PU w
(2] 21 21l J-
INJECTOR INJECTOR INJECTOR L~
g Wi NO. 1 NO. 3 NQ. 5 i |
’ o
ﬁ;ﬂ' _._M_1_ i |—.—II1—| I—.—lI'J—] L.—‘LLI : : é%lmeomn
LB WIR W ViR WIG : :
| I
v | |1 e
[ |
LB WA WiR w YA WiG I [ [2])
@D W N By @ & ]
e He LR e R I
F23 22 5
W WIR WIR W YiR WIG : : | I—-I
| I : : B B B
' i ‘
F1e@-
°r i
LB W YR WG Ay W @
Il ITozl 104 1]l [l fas]
SSOFF INJ INJ INJ GZHFR  Q2SFR
#1 #3 #5

ECM (ECCS CONTROL MODULE)

DD PP LS P EOD i P

115I7|2 123[:4567@12345<>678910
s alefiofnafanansie . i EERRERESA
BR
101]ra2]r03] [roa[rcsfro
1071eel 08| [Hio[in [1i2
B K R ER R
13|14 1E] 16| 17118 .ﬁ..

Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0172

SEFDIGP

Fuel Injection System Function (Right bank)

(Rich side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

L J

CHECK FOR EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-

NG

> Repair or replace.

| s s
S \
Front heated oxygen sensor
\ harness connector RH Y \)

SEF987R

fyst.
l OK

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK]).

1. Turn ignition switch “OFF™.

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness connecter.

3. Check harness continuity between ECM
terminal @ and lerminal (2.
Continuity should exist.

4. Check harness continuity between ECM
terminal @ (or terminal @ ) and ground.
Continuity should not exist.

If OK, check harness for short.

NG

. | Repair harness or connec-

[ Ecw _[o|connecton]|
46

[@]

)

el

DASCONNECT
~
203

azlo

SEFD73S

lOK

"1 tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 250.1 kPa
(2.55 kg/cm?, 36.3 psi)

When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa

{3.05 kg/cm?, 43.4 psi)

NG

Check fuel pump and cir-

LOK

"1 cuit. Refer to EC-328.

CHECK MASS AIR FLOW SENSOCR.

NG

. | Check conneciors for

(@ Check "MASS AIR FLOW" in ™| rusted terminals or loose
'\E:/' “DATA MONITOR" mode with connections in the mass air
CONSULT. flow sensor circuit or engine
3.3 - 4.8 gmisec: at idling grounds.
12.0 - 14.9 g-m/sec: at 2,500 rpm I Refer to EC-99.
OR
{19y Check “mass air flow” in MODE 1
2 with GST.

3.3 - 4.8 g-m/sec: at idling
12.0 - 14.9 g-my/sec: at 2,500 rpm

¥ OK
®

EC-176




TROUBLE DIAGNOSIS FOR DTC P0172

BarcTiveTesTl [

* %% POWER BALANCE % % *
MONITOR
CMPS=REM (POS)
MAS AIR/FL SE
IACV-AACH

737rpm

1.20V
26%

BB 2 3][4]

UL

TEST

sle | J[__J[START

SEF968Q)

Suitable tool

Click

C/:'c 4

Fuel Injection System Function (Right bank)

(Rich side) (Cont’d)
®

l

CHECK FUNCTION OF INJECTORS

{RIGHT BANK]}.

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

Y

. Listen to each injector operating
sound.
Clicking noise should be
heard.

OK

MECT03B

Remove injector assembly.

Refer to EC-26.

Keep fuel hose and all injectors connected
to injector gallery.

Y

Confirm that the engine is cooled down
and there are no fire hazards near the

vehicle.

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-321.
Repair harness or connec-
tors.

1. Disconnect all injector harness connec-
tors.

2. Discennect all ignitien coil harness con-
nectors.

3. Crank engine for about 3 secends.
Make sure fuel does not drip from injec-
tor.

Drips

lDoes not drip.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECT!ON END

EC-177

Replace the injectors from
which fuei is dripping.

—o

e

&
walls

Iei
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
(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 sensors. The
ECM calculates the necessary compensation tc correct the offset between the actual and the theoretical ratios.
In case the amcunt 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 irip detection logic).

Diagnostic Trouble
Code No.

Malfunction is detected when ...

) ] ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixture ratio feedback signai) ™ control » Injectors
module)
Check ltems

{Possihle Causg)

P0174
0210

e Fuel injection system does not operate properly.
® The amount of mixture ratio compensaticn is too large. (The
mixture ratio is too lean.)

& Intake air leaks

e Front heated oxygen sensor (Left bank)
¢ Injectors (Left bank)

¢ Exhaust gas leaks

® Incorrect fuel pressure

e Lack of fuel

e iass air flow sensor

WacTiveTesT [
SELF-LEARN B1 : 100% 1
CONTROL B2 : 100% @ 2;
—zzzzz=zzz MONITOR zzzzozz=-c
GMPSRPM (POS) Orpm 3)
COQLAN TEMP/S 83°C
FR 02 SEN-B2 0.01V 4)
AF ALPHA-B2 100%
ly 5)
CLEAR 6)
SEFI700Q
7)
8)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

Start engine and warm it up sufficiently.

Turn ignition switch "OFF” and wait at least b seconds.
Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSULT.
Clear the self-learning control coefficient by touching
“CLEAR™.

Select “DATA MONITOR” mode with CONSULT.

Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC P0174 should be detected at this
stage, if a malfunction exists.

If it is difficult to start engine at step 6, the fuel injection
system has a matfunction, too.

Crank engine while depressing accelerator pedal. If
engine starts, go to "DIAGNOSTIC PROCEDURE". If
engine does not start, check exhaust and intake air leak
visually.

OR

EC-178



TROUBLE DIAGNOSIS FOR DTC P0174
Fuel Injection System Function (Left bank)

(Lean side) (Cont’d)
\\ @ 1) Start engine and warm it up sufficiently. o
o 2) Turn ignition switch “OFF"” and wait at least 5 seconds.

Mass air . .
sensor hamessﬂ\ 3) Disconnect mass air ﬂow sensor harness connector.
r . Then restart and run engine for at least 3 seconds at o

’ idle speed.

4) Stop engine and reconnect mass air flow sensor har-
ness connector. -

5} Turn ignition switch “ON". o
! 6) Perform Diagnostic Test Mode Il (Self-diagnostic
SEFO82R reSUltS) with ECM. Make sure 1st Trlp DTC 0102 is

detected.

7) Erasethe 1stirip DTC 0102 by changing from Diagnos-
tic Test Mode |l to Diagnostic Test Mode |.

8) Perform Diagnostic Test Moede |l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

9} Start engine again and run it for at least 10 minutes at o
idle speed. '
The st trip DTC 0210 should be detected at this stage,
if a malfunction exists. &

10) If it is difficult to start engine at step 9, the fuel injection  ~
system also has a malfunction.

11) Crank engine while depressing accelerator pedal. If [
engine starts, go to “DIAGNOSTIC PROCEDURE”. If
engine does not start, check exhaust and intake air leak
visually. BN

AL

EC-179 33l



TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank])
(Lean side) {(Cont’'d)

BATTERY IGNITION SWITCH EC_FUELLH_01

OM or START

FUSE
10A |BLOCK
% e
,
mammm  Detectable line for DTC

|
®
|
7.5A 10A ¥
I_B[_;_IU_' — - Non-detectabie line for DTC
T T
RiwW

WR Bi\N

Reier o EL-POWER.

BAwW
©32)

W/R RW B/W

&n |Eccs
ol

RELAY

FRONT HEATED
OXYGEN SENSOR LH

INJECTOR INJECTOR
NO. 2 NO. 4

YoE A
ToK|F - =5 - s 1 JOINT

|L.—I—| CONNECT OR
LB win WiL

‘B PUAY W @ =0
[l s il [zl [l

SS0FF INJ INJ INJ O2HFL O25FL
#2 #4 #5

ECM (ECCS CONTROL MODULE) (F24)

Refer to last page [Foldout page).

ED. QD

el 1[z]s]4d =
.. D .® ddD® s @
5 5 B\ jGY 5 Gyl1|11111¢22 n

Kl Hi
1[2Tz]]4]s]6]7 12345<>6?8910

;; ZFIBRNENEEDETRE 1T1213141518|17|18]192021222324 -
BR ey -

Pozikzed  [38[ss] [olail [3bafEs] [56)
P20 s e o ey ey L L T B
GEBEEDE
i @@@

107 1e2[103) |104[106108
10730B|108) [110f111)112
13114115 [116{117[118

SEF2847T
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
(Lean side) (Cont’d)

DIAGNOSTIC PROCEDURE Al

MSPECTION START

|
v
CHECK EXHAUST AIR LEAK. NG [ Repair or replace.

Gtart engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

J, OK
SEF0S9P
CHECK FOR INTAKE AIR LEAK. NG Repair or replace.
Start engine and run it at idle. Listen for an

intake air leak after mass air fiow sensor.

g lOK

CHECK FRONT HEATED OXYGEN SEN- | NG Repair harness or connec- I

SOR (LEFT BANK). tors. :

1. Turn ignition switch "OFF".

2. Disconnect front heated oxygen sensor
LH harness cennector and ECM hamess (R
connector.

3. Check harness continuity between ECM
terminal @ and terminal @ . BT

SEF992R Continuity should exist. ¥

4. Check harness continuity between ECM

E] & DISCONNECT T DISCONMECT terminal G (or terminal @ ) and ground.
\A Eé:'] Géj] Continuity should not exist.
pullil f OK, check harness for short.
I[ EcM |9 CONNECTORII Gl ¢OK

! Iy
CHECK FUEL PRESSURE. NG__ Check fuel pump and cir-
1. Release fuel pressure to zero. 7| cuit. Refer to EC-328.
Refer tg EC-25. ST

2. Install fue! pressure gauge and check

= fuel pressure.

At idling:

J When fuel pressure regulator valve =2}
SEFDABS vacuum hose is connected. )
Approximately 250.1 kPa
(2.55 kg/cm?, 36.3 psi)

When fuel pressure regulator valve

vacuum hose is disconnected.
Approximately 299.1 kPa

(3.05 kg/cm?, 43.4 psi) IR
¢OK
CHECK MASS AIR FLOW SENSOR. NG [ Gheck connectors for -~
/Y Check “MASS AIR FLOW” in " rusted terminals or toose =
‘\E] “DATA MONITOR” made with connections in the mass air
CONSULT. flow sensor circuit or enging
2.5 - 6.0 g-m/sec: at idling grounds.
9.5 - 19.0 g-m/sec: at 2,500 rpm Refer to £EC-99.
— OR
,f;’-g Check “mass air flow” in MGDE 1 ET
& with GST. =

2.5 - 6.0 gmfsec: at idling
9.5 - 19.0 g-m/sec: at 2,500 rpm

¥OK

o)
F
I
333
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)

(Lean side) (Cont’d)

MacTvETESTE [ ®
A
* %%k POWER BALANCE * % %
zz==zz=zz=== MONITOR ====z=zz==:
CMPSsRPM (POS)  737rpm
e AT SE 1200 CHECK FUNCTION OF INJECTORS NG [ perform TROUBLE DIAG-
(LEFT BANK). T NOSIS FOR NON-DE-
ﬂ 1. Install afl parts removed. TECTABLE ITEMS,
2. Start engine, “Injectors”, EC-321.
I 1 |n| 3 ” 4 ' TEST . 3. Perform “POWER BALANCE” in Repair harness or connec-
[5]e]l |[ |l sTArRT = “ACTIVE TEST” mode with tors.
SEF971Q CONSULT.
4. Make sure that each circuit pro-
duces a momentary engine
f/(“\ speed drop.
/& oR
TN . iy .
—_— 3. Listen to each injector operating
Click sound.
C'/,-% Clicking noise should be
heard.
OK
A 4
-— Suilable tool N N "
//I Click Confirm that the engine is cooled down
Cr. and there are no fire hazards near the
ek vehicle.
MECT03B
D! ————— .
1. Turn ignition switch "OFF”.
‘\ 2. Disconnect injector harness connectors
* on right bank.
- p\* 3. Remove injector gallery on left bank.
Refer to EC-26.
Keep fuel hose and all injectors con-
nected 1o injector gallery.
The injector harness connectors on left
bank should remain connected.
seFsosal @ v
NG

1. Disconnect all ignition coil hamess con-

nectors.
2. Crank engine for about 3 seconds. Make
sure thal fuel sprays out from injector,

.| Replace injectors from

iox

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Recannect ECM harness connector

and retest.

INSPECTION END

EC-182

"1 which fuel does not spray

out.




TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function {Left bank)
(Rich side} “
il

ON BOARD DIAGNOSIS LOGIC
With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the A
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The 5
ECM calculates the necessary compensation to correct ihe offset between the actual and the theoretical ratios.
fn 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 detection logic). 2
. . ECM 7
Density of oxygen in exhaust gas (ECCS I
Front heated oxygen sensors (Mixture ratio feedback signal) ™ control ™ injectors
module)
Diagnostic Trouble L Check ltems L
[funct tected when .. o
Code No. Malfunction is detected when (Possible Cause) Bl
PO175 # Fuel injection system does not operale properiy. & Front heated oxygen sensor (Left bank)
0209 & The amount of mixture ratio compensation is too large. {The | e Injectors (Left bank) i
mixture ratio is too rich.} & Exhaust gas leaks ”
& Incorrect fuel pressure
e Mass air flow sensor BT

[0

DIAGNOSTIC TROUBLE CODE CONFIRMATION B4

WactveresT B[] PROCEDURE (Overall)
SELF-LEARN B1:100% L/@\\ 1) Start engine and warm it up sufficiently.
CONTROL B2 : 100% “B/  2) Turn ignition switch “OFF” and wait at least 5 seconds. B

—ozzzzzzzz MONITOR zzzzz==:o=:
CMPS,RPM(F?OS)O Orpm 3) Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSULT.

COOLAN TEMP/S §3°C -
FR Oz SEN-B2 G0V 4) Clear the self-learning control coefficient by touching 3l
AF ALPHA-B2 100% “"CLEAR™.
m 5) Select “DATA MONITOR” mode with CONSULT.
CLEAR | 6) Start engine again and run it for at least 10 minutes at ==
SEFS720) idle speed.

The 1st trip DTC P0O175 should be detected at this
stage, if a malfunction exists. =
7) I itis difficult to start engine at step 6, the fuel injection
system has a malfunction, t00. -
8) Crank engine while depressing accelerator pedal. s
If engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-181. If engine does not start, remove ignition plugs
and check for fouling, etc.
OR

EL

EC-183



TROUBLE DIAGNOSIS FOR DTC P0175

NN

Mass air flow

sensor harnessfk

SEFY82R

336

1)

9)

Fuel Injection System Function (Left bank]}
(Rich side)} (Cont’d)

Disconnect mass air flow sensor harness connector.
Start engine and run it for at least 3 seconds at idie
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON™.

Periorm Diagnostic Test Mode I (Self-diagnostic
results) with ECM. Make sure 1st trip DTG 0102 is
detected.

Erase the st irip DTC 0102 by changing from Diagnos-
tic Test Mode 1l to Diagnostic Test Mode |.

Perform Diagnostic Test Mode I (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC 0209 should be detected at this stage,
if a malfunction exists,

It it is difficuit to start engine at step 8, the fuel injection
systemn also has a malfunction.

10) Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-181. If engine does not start, remove ignition plugs
and check for fouling, ete.

EC-184



TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) {Cont’'d)

IGNITION SWITGH - -
BATTERY ON or START EC FUELLH 01
| I
@ y ] FUSE Reler 1o EL-POWER.
. O
LEA 1 - mwma : Detectable line for DTC
63 |_3I1T|U_’ — Non-detectable line for DTC
| | ¥
WiR RAW B/IW
BAW
WiR RAW BfiW
Gl .
ECCS
é 6” 6“ RELAY B
L 2 ER FRONT HEATED
LI%I—I LI%'—' ® ® OXYGEN SENSOR LH
Ua WiR l l
[ 2
WiR WA WiR LIT,—l LL-FIJ
PUW W
21l =1 =]l -
INJECTOR INJECTOR INJECTOR -
UR WA NO. 2 NC. 4 NO. 6 | !
{F106) I I
_____ 1—'—| | |
e L|.1.—|_| |_I1T|J L“Tl_l 1 f CONNEGTOR
LB w/R Y WiL W/B : }
| ]
N . e
! |
LB WiR WiR Y WiL wB | | L]
MaZ ‘ I |
52 62502 02 & M
~22 5] -5
uUB WiR W/R ¥ WL WiB : : | I'—I
| IHEEEE
1Ny
l‘- 7] ". -
r A
L3 ¥ WiL W/B PUMW W @ F—EE)
[l o7l 709]| [Frall Il 571
SSOFF INJ INJ INJ CPHFL  O2SFL
#2 #4 #o

ECM (ECCS CONTRCL MODULE)

Refer to last page (Foldout page).

. . = - ED.
.“ \5[6]7 y%)- [1|1]1|1[1 e 2!2[2i2|2|@?)
15?|2 123:|456712345<>678910M32

=Ts slslialthediatshiel oo [Tlrelraliasfeli Arelrofeolifeepaled =7~

BR
w H.S.
T 1

101f1c2[03] [1oafi0s]ics oife2f2a]  [as]sa]| feofs1] [ss4f5q]
palaslalz 7les 1aJ1s]a6l57E8]s9l60)

1o7fioe(10a] {10111 [112 4204
bzl ek [a7[agfe 26 d64]e3]
N 5 16]117[118 m 449(50 E@@

SEF264T

EC-185
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)

(Rich side) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK FOR EXHAUST AIR LEAK.

Slart engine and run it at idle. Listen for an
exhaust air leak befare the three way cata-
lyst.

NG

Repair or replace.

SEFQ99P

SEF99ZR]

5 lOK

CHECK FRONT HEATED OXYGEN SEN-

SOR (LEFT BANK).

1. Turn ignition switch "OFF".

2. Disconnect front heated oxygen sensor
LH harness connector and ECM harness
connector.

3. Check harness continuity between ECM
terminal & and terminal @ .

Continuity should exist.

4. Check harness continuity between ECM
terminal & {or terminal & ) and ground.
Continuity should not exist.

It OK, check harness for short.

NG

. | Repair hamess or connec-

E] . DISCONNECT “ l I ONNECT

DIEC
|| ECM IOICONNECTOR] alz] 3)
57

SEF048S

lOK

| tars.

CHECK FUEL PRESSURE.
1. Release fuel pressure 1o zero.
Retfer to EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 250.1 kPa
(2.55 kg/em?®, 36.3 psi)

When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa

{(3.05 kg/em?, 43.4 psi)

NG

.| Check tuel pump and cir-

lOK

"l cuit. Refer to EC-328.

CHECK MASS AIR FLOW SENSOR.
[/ﬁ\ Check “MASS AIR FLOW” in
\j “DATA MONITOR” mode with

CONSULT.

3.3 - 4.8 g-m/sec: at idling

12.0 - 14.9 g-m/sec: at 2,500 rpm

NG

.| Check connectors for

7| rusted terminals or loose

connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-99.

OR
gg, Check “mass air flow” in MODE 1
with GST.
3.3 - 4.8 gm/sec: at idling
12.0 - 14.9 gm/sec: al 2,500 rpm

¥ OK

&

EC-186



TROUBLE DIAGNOSIS FOR DTC P0175

Wactverestl [
#* k% POWER BALANCE % % *
—zmz=====: MONITOR =========:
CMPS«RPM (POS) 737rpm
MAS AIR/FL SE 1.20V
TACV-AACHY 26%
L1 R3[4 vest
[s][6][ [ | START
SEF971Q
74
= 5
6 5,
Gliek
c/’.c;,-
— Suitable tool
71 ClieK
C‘/;c 4
MEGC703B

Fuel Injection System Function (Left bank)

(Rich side) (Cont’d)
&

l

CHECK FUNCTION OF INJECTORS

{LEFT BANK).

1. Install all parts removed.

2. Start engine.

/@\ 3. Perform "POWER BALANCE” in

U “ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuil pro-
duces a momentary engine
speed drop.

OR

Perform TROUBLE DIAG-

. Listen to each injector operating
sound.
Clicking noise should be
heard.

OK

y

Remove injector assembly.

Refer tc EC-26.

Keep fuel hose and al! injectors connected
to injector galiery.

A

Confirm that the engine is cooled down
and there are nc fire hazards near the

vehicle.

NOSIS FOR NON-DE-
TECTABLE {TEMS,
“Injectors”, EC-321.
Repair harness or connec-
tors.

1. Disconnect all injector harness connec-
tars.

2. Disconnect all ignition coil harmess con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

Drips

Replace the injectors from

Does not drip.
A

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

Y

INSPECTION END

EC-187

~| which fuel is dripping.

|
=l

<
)

T

AT

I
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TROUBLE DIAGNOSIS FOR DTC P0180

] Tank Fuel Temperature Sensor
/'///(/ N /
o Fuel pump and tank COMPONENT DESCRIPTION
Rignt side -~ fuel temperature The tank fuel temperature sensor is used to detect the fuel tem-
~frane sensor hamess perature inside the fuel tank. The sensor modifies a voltage signal
T R / from the ECM. The modified signal returns to the ECM as the‘fgel
) F;L temperature input. The sensor uses a thermistor which is sensitive
L6 - — | tothe change in temperature. The electrical resistance of the ther-
“{\.\ \ ) mistor decreases as temperature increases.
W Front
\*\\ “d ﬁ?
Vo MEF4B8FA
oot {Reference data}
9r Fluid temperature Voltage* Resistance
61 3 [}
g ar Acceplable C A (v) (k£2)
w  2F 20 (68) 3.5 23-27
o
538 50 (122) 0.0 0.79 - 0.90
T 045 *: These dala are reference values and are measured between ECM terminal
0.2f % (Tank fuel temperature sensor) and ECM terminal @3 (ECCS ground).
¢ 56 20 a0 0 80 100
(4) (32) (B8)(104){140)(176) (212)
Temperature “C (°F} SEF012P

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items
Trouble Code Malfunction is detected when ... )
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.}

with the voltage signals from engine coolant tempera- | ¢ Tank fuel temperature sensor
ture sensor and intake air temperature sensor.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
/'j] 1) Turn ignition switch “ON”.
B 2y Select "DATA MONITOR” mode with CONSULT.
3) Wait at least 12 seconds.
OR
g@ 1) Turn ignition switch “ON” and wait at least 12 seconds.
Select “MODE 3” with GST.
OR
‘\Trl;'[/o?ts\] 1) Turn ignition switch “ON” and wait at least 12 seconds.
- 2} Turnignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode [ (Sel-diagnostic
results)” with ECM.

il

@
N

EC-188



TROUBLE DIAGNOSIS FOR DTG P0180

Tank Fuel Temperature Sensor (Cont'd)

FUEL TANK EC'TFTS'O1 -
GAUGE UNIT @l
CAAR (TANK FUEL
W TEMPERATURE
SENSOR)
) =] e
LG/B B i - Detoctable line for DTC
m—: Non-detectabie line for DTC =3
Sk
&
LG/B
. (B -
12 |
M2
LG/B
L
[T
LG8
A @D .
& Al
LG/B
e
B
Hii\
[EEA
gt
LG/B n
&3] B B B B[
FUEL JECM n BR
CONTROL ®
MODULF) — = -
52 8T
Refer to last page (Foldout page). ]
. (¥2) 25
-B 1]2]a]4]aKA6]7]8] 9]0 =
VA 11 [T2[ 13 [14] 18] T6]T7] 18] BT
i
101]scef103] {104
167}108[109f [110 a4
13[14ns| [ns

SEF283T

EC-189 341



TROUBLE DIAGNOSIS FOR DTC P0180
Tank Fuel Temperature Sensor {Cont’d)

i / DIAGNOSTIC PROCEDURE
T /
T - INSPECTION START
Fuel pump and tank
Right side -~ fuel tlemperature /7
.-frame sensor harness
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect tank fuel temperature sensor & Harness connectors
K harness connactor. ,
\}.\ ) \ ‘-\ 2. Turn ignition switch “ON". e Harness connectors
\\\ ".‘ CD Front 3. Check voltage belween lerminal (T and ,
\ '\l : ground with CONSULT or tester. ¢ Harness for open or short
MEF468FA; | voltage: Approximately 5V between ECM and tank
m OK fuel temperature sensor
If NG, repair harness or
%ﬁ DISCONMECT cannector,
A€
El 4
61%4 CHECK GROUND CIRCUIT. NG | Check the following.
1. Tum ignition swilch "OFF”. | e Harness for open or short
@.@ 2. Check harness continuity between termi- between ECM and tank
nal @ and body ground. fuel temperature sensor
. ﬁ ® or | Continuity should exist. H NG, repair harmess or
B - If OK, check harness for short. connectors.
SEF645()
l OK
CHEGK COMPONENT NG | Replace tank fuel tempera-
W iéj] (C‘ﬁ@) (Tank fuel tamperature sensor). "1 ture sensor.
T.5. Refer to “COMPONENT INSPECTION”
@ below.
3
CK
A
Disconnect and reconnect harness connec-
@ I i tors in the circuit. Then retest.
= = Trouble is not fixed.
SEF646Q v

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

INSPECTION END

COMPONENT INSPECTION
Hot waler Tank fuel temperature
| sensor connestor Tank fuel temperature sensor
- Check resistance by heating with hot water or heat gun as shown
AT in the figure.
Temperature °C (°F) Resistance kL2
20 (68) 23-27
50 (122) 0.79 - 0.90
SERTT i NG, replace tank fuel temperature sensor.

EC-190



TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire .

ON BOARD DIAGNOSIS LOGIC

If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen- i
sor (OBD), the misfire is diagnosed. HES
The misfire detection logic consists of the following two conditions.

Crankshalt position sensor (OBD) Engine speed ECM R

Y

1. One Trip Detection Logic (Three Way Catalyst Damage) Le
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi- —
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM maonitors the misfire
every 200 revolutions.

If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from blinking to lighting up.

(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause =2
three way catalyst damage, the MIL will start blinking.) ‘

2. Two Trip Detection Logic (Exhaust quality deterioration)

When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the ¢
malfunction indicator lamp will light up based on two trip detection logic. In this condition, ECM monitors
the misfire for every 1,000 revolutions of the engine.

Tl
Diagnostic Trouole Malfunction is detected when Check ltems 3
Code No. {Possible Cause)
PU300 (0701 e Wuitiple cylinders misfire. & Improper spark plug AT
. = & [nsufficient compressicn
PO301 (0808) e No. 1 cylinder misfires. « Incorrect fuel pressure
P0302 (0607) e No. 2 cylinder misfires. ¢ EGRvalve Tl
¢ The injector circuit is open or shorted
PO303 (G6O6) & No. 3 cylinder misfires. & injectors
‘ o ® [ntake air leak 5
PO304 (060) © Mo. 4 cylinder misfires. ¢ The ignition secondary circuit is open or
P0305 (0604) ® No. 5 cylinder misfires, shorted )
e Lack of fuel [~
PO306 (0603) & No. 6 cylinder misfires. e Magnetized flywheel (drive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall) M

’@\ 1) Turn ignition switch “ON”, and select “DATA MONITOR” mode with CONSULT.

Q/' 2) Start engine and warm it up sufficiently. [ESE
3) Turn ignition switch “OFF” and wait al least 5 seconds.
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
/ey 1) Start engine and warm it up sufficiently. i

&7 2) Tumn ignition switch “OFF” and wait at least 5 seconds.
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. G
Note: Refer to the freeze frame data for the test driving conditions.
4) Select “MODE 7” with GST.

OR [Fl&
qhas 1) Start engine and warm it up sufficiently.
o ) Turn ignition switch “OFF” and wait at least 5 seconds.
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) Perform “Diagnostic Test Mode Il (Self-diagnostic resulis)” with ECM. B
D

EC-191 343



TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Muitiple Cylinder

Misfire (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

L 4

CHECK FOR INTAKE AIR LEAK. NG [ piscover air leak location
Start engine and run it at idle speed. Listen 7| and repalr.

for the sound of the intake air leak,

lOK

SECH47Al [ GHECK FOR EXHAUST SYSTEM CLOG- | M2 | Repair or replace it.

B GING.
Stop engine and visually check exhaust
B AcTive resT B O tube, three way cataiyst and muffler for
* %k POWER BALANCE * % * dents.
—=====z===z MONITOR zzzzzz==== OK
CMPS+RPM (POS) 737rpm v
MAS AIR/FL SE 1.20¥ NG :
IACV-AACH 26% CHECK EGR FUNCTION. . | Repair EGR system.
Perform OVERALL FUNCTION CHECK o
@ (Procedure for malfunction B) for EGR
Function.
[ /W34 rest Rt g,
(5][6ll |l | sTArRT o
SEF971Q Bl l
P PERFORM POWER BALANCE TEST. No i Goto E on next page.

B 750\

1. Perform "POWER BALANCE” in
Injector harness connsctor '

\B) " “ACTIVE TEST" mode.
2. Is there any cylinder which does
not produce a momentary

engine speed drop?
OR

When disconnecting each injector
harness connecter one at a time, is
there any cylinder which does not
produce a momentary engine
speed drop?

EF995R Yes

h\d

Y

iy, sound at idle?

f\\r-c‘ \ (e CHECK INJECTOR. No Check injector(s) and cir-
"'FJ iy i 6) Does each injector make an operating cuit(s). Refer o EC-321.
Ik 4

At idle Cligk Yoo
“er | B l
CHECK IGNITION SPARK. NG "CHECK COMPONENT
1. Disconnect ignition wire from spark (Ignition wires).

O Suitable toct plug. Refer t0 “COMPONENT

//| Click 2. Connect a known good spark plug to INSPECTION”, EC-194.
Cy the ignition wire.

ek MECT03B 3. Place end of spark plug against a suit- OK v NG

able ground and crank engine. Replace

4. Check for spark. ep :

[s]
CK

Ignition wire

Check ignition coil, power
transistor and their circuits.
Refer to EC-279.

{Go to (&) on next page.)

Spark plug

SEF282G

EC-192



TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
®

l

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

NG Eepair or replace spark

plugts).

Y

OK

v

[ CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer to
EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/em?, 34 psi)

iOK

SEFS64R

CHECK COMPRESSION PRESSURE.
Refer to EM section.
¢ Check compression pressure.
Standard:
kPa (kg/cm?, psi)/300 rpm
1,196 (12.2, 173)
Minimum:
kPa (kg/cm?, psi)}/300 rpm
883 (9.0, 128)
Difference betwe