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When you read wiring diagrams:

SIS FOR AN ELECTRICAL INCIDENT™.

¢ Read GI section, “"HOW TO READ WIRING DIAGRAMS™.

¢ 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 DIAGNO-

T
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DIAGNOSTIC TROUBLE CODE INDEX

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC P NO. INDEX FOR DTC
DTG*3 DTC*3
ltems Reference Hems Reference
(CONSULT screen terms) | ECM*1 C—%g?_&.;LT page ng?thLT ECM*1 | {CONSULT screen tarms) page
Unable to access EGCS — — EC-71 — — Unable to access ECCS EC-71
AT 1ST SIGNAL 1103 PO731 AT-75 NoDTC | Flashing | 'O SELF-DIAGNOSTIC EC-a2
AT 2ND SIGNAL 1104 P0732 AT-78 FAILURE iNDICATED
AT 3RD SIGNAL 1105 | Po733 AT-81 poooo | osos | o SELF DIAGNOSTIC —
AT 4TH SIG OR TCC 1108 PO734 AT-84 PO100 0102 mls-gif;,:?gxﬁr:gmu EC-89
AT COMM LINE - P0600 EC-186 PO110 0401 | INT AIR TEMP SEN EC-95
A/T DIAG COMM LINE | 0804 P1605 EC-217 PO115 0103 | COOLANT TEMP SEN"4 EC-100
AT TCC SIGNAL 107 PO744 AT-92 PO120 0403 |THROTTLE POSI SEN*4 EC-105
CAMSHAFT POS! SEN 0101 PO340 EC-157 PO125 0908 | *COOLANT TEMP SEN EC-111
CLOSED LOOP 0307 PO130 EC-121 PC130 0307 |CLOSED LOOP EC-121
COOLANT TEMP SEN*4 | 0103 PO115 EC-100 PO130 0303 |FRONT 02 SENSOR EC-116
*COOLANT TEMP SEN 0908 P0125 EG-111 P0135 0201 |FR 02 SEN HEATER EC-122
COOLING FAN 1308 P1900 EC-220 P0O136 0707 | REAR O2 SENSOR EC-126
CRANK P/S (OBD) COG | 0905 P1336 EC-201 P0141 0962 | RR O2 SEN HEATER EC-130
CRANK POS SEN (OBD) | 0802 P0335 EC-152 PO171 0115 | FUEL SYS LEAN EC-135
CYL 1 MISFIRE 0608 PO301 EC-145 PO172 0114 | FUEL SYS RICH EC-140
CYL 2 MISFIRE 0607 PO302 EO-145 P0300 0701 | MULTI CYL MISFIRE EC-145
CYL 3 MISFIRE 0606 | PO303 | EC-145 Pod0T ] 9008 | OYLTMISERE EC-145
PO302 0807 | CYL 2 MISFIRE EC-145
CYL 5 MISFIRE 0604 P0305 EC-145 P304 0605 |CYL 4 MISFIRE EC-145
CYL 6 MISFIRE 0603 P0O308 EC-145 P0O305 0604 | CYL 5 MISFIRE EG-145
ECM 0301 PO605 EC-189 PO30G 0603 | CYL 6 MISFIRE EC-145
EGR SYSTEM 0302 PG400 EC-163 P0325 0304 |KNOCK SENSOR EC-149
EGR TEMP SENSOR 0305 P1401 EC-211 P033s 0802 | CRANK POS SEN (OBD) EC-1562
EGRC SOLENOID/AY 1005 P1400 EC-206 P0340 0101 | CAMSHAFT POSI SEN EGC-157
EGRC-BPT VALVE 0306 P0O402 EG-172 P0400 0302 | EGR SYSTEM EC-163
ENGINE SPEED SIG'S | 1207 PO725 AT-73 Eg:gﬁ gggg _'IEW‘ZR&_EF‘:E\I‘S’{*FLQ’ES Eggi
FLUID TEMP SENSOR 1208 PO710 AT-68 PO500 0104 |VEHICLE SPEED SEN EC-177
FR O2 SEN HEATER 0901 P0O135 EC-122 FOS05 0205 | IACV-AAG VALVE Eo181
FRONT O2 SENSOR 0303 P0O130 EC-116 POG0O — | AT COMM LINE EC-186
FUEL SYS LEAN 0115 POT71 EC-135 POGOS 0301 | ECM EC-189
FUEL SYS RICH 0114 Po172 EC-140 P0705 1003 | PARK/NEUT POSI SW EC-1¢1
[ACV-AAC VALVE 0205 P0505 EC-181 PO705 1101 | INHIBITOR SWITCH AT-83
IGN SIGNAL-PRIMARY 0201 P1320 EC-195 PO710 1208 | FLUID TEMP SENSOR AT-68
INHIBITOR SWITCH 1101 PO705 AT-63 PO720 1102 | VHCL SPEED SEN AT*5 AT-71
INT AIR TEMP SEN 0401 PO110 EC-95 PO725 1207 | ENGINE SPEED S1G*5 AT-73
KNOCK SENSOR 0304 P0325 EC-149 POT31 1103 1 A/T 1ST SIGNAL AT-75
LINE PRESSURE SV 1205 PO745 AT-97 PO732 1104 | AT 2ND SIGNAL AT-78
MASS AIR FLOW SEN*4 | 0102 PO100 EC-89 Eg;gi Egg i::rr i?ﬁ Ss:g %’;LTCC QI::],
MULTI CYL MISFIRE 0701 P0O200 EC-145 0740 1204 | TOR CONV CLUTGH SV AT-80
NO SELF-DIAGNOSTIC Flashing| No DTC EC-42 PO744 1107 | A/T TCC SIGNAL AT-02
FAILURE INDICATED PO745 1205 |LINE PRESSURE SNV AT-97
OVERRUN CLUTCH SV | 1203 P1760 AT-108 PO750 1108 | SHIFT SOLENOID/V A*4 AT-100
PARK/NEUT POSI SW 1003 PO705 EG-191 PO755 1201 | SHIFT SOLENOID/V B*4 AT-103
REAR 02 SENSOR 0707 P0136 EC-126 P1320 0201 |IGN SIGNAL-PRIMARY EC-195
RR 02 SEN HEATER 0902 PO141 EC-130 P1336 0905 | CRANK P/S (OBD) COG EC-201
SHIFT SOLENQID/V A4 | 1108 PO750 AT-100 P1400 1005 | EGRC SOLENOIDV EC-206
SHIFT SOLENOID/V B*4 | 1201 PO755 AT-103 P1401 0305 | EGR TEMP SENSOR EC-211
THROTTLE POSI SEN*4 | 0403 PO120 EC-105 P1605 0804 | A/T DIAG COMM LINE EC-217
THRTL POSI SEN A/T*4 | 1206 P1705 AT-106 P1705 1206 | THRTL POSI SEN AT*4 AT-106
TOR CONV CLUTGH SV { 1204 |  PO740 AT-89 oo | (205 | OYERIIN CLUTCH S AT
TW CATALYST SYS 0702 PO420 EC-174
VEHICLE SPEED SEN 0104 PO500 EC-177 *4: When the fail-safe operation occurs, the MIL illumi-
VHCL SPEED SEN A/T*5 | 1102 PO720 AT-71 nates.
- - - - *5: The MIL illuminates after A/T control unit enters the fail-
*1: In DIagnOStIC Test Mode [l (Se|f-dlagnOStIG I’eSUHS) safe mode in two consecutive trips' if both the “Revolu-
These numbers are controlied by NISSAN. tion sensor” and the “Engine speed signal” meet the
*2: These numbers are prescribed by SAE J2012. fail-safe condition at the same time.

*3: 1st trip DTC No. is the same as DTC No.
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PRECAUTIONS AND PREPARATION

Special Service Tool

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

Tool number e
(Kent-Moore No.) Description
Tool name
KV10114400 Loosening or tightening heaied oxygen sen- bl
(J38365) by 2 sor
Heated oxygen sensor N
wrench =)
NTE36 a: 22 mm (0.87 in} LG
Commercial Service Tool
Tool name Description
Fuel filler cap adopter Checking fuel tank vacuum relief vaive EE
opening pressure
FA
NT653

Supplemental Restraint System (SRS) “AIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or BR
severity of injury to the driver and front passenger in a frontai collision. The Supplemental Restraint Sys-
tem consists of air bag modules (located in the center of the steering wheel and in the instrument panel
on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Informa-
tion necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

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

]

=]
@2

=
|

&5
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PRECAUTIONS AND PREPARATION

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

The ECM (ECCS control moedute) has an on board diagnostic system. It will light up the malfunction indi-
cator 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 batitery terminal before
any repair or inspection work. The open/short circuit of related switches, sensors, solenoid
valves, etc. will cause the MIL to light up.

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

Be sure to route and secure the harnesses properly after work. The interference of the har-
ness with a bracket, etc. may cause the MIL to light up due 1o the short circuit.

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

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-4
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

WIRELESS EQUIPMENT &l
e When installing CB ham radic or a
mobile phone, be surs to observe the
following as it may adversely affect )
alectronic control systems depanding L
on its installation locatien.

1) Keep the antenna as far as pogsible
ECM {ECCS Control Module)

- away from the elactronic controi units. =
* Do not dlsassem.ble ECM 2) Keep the antenna teeder line more than )
s |f a battery terminal is disconnectad, 20 em (7.9 in) away from the harness
the memory will return to the ECM of elactronic controfs.
value. Do not let them run parallel for a long LC
The ECM will now start to seif-control distance.

at its initial value. Engine operation can
vary slightly when the terminal is
disconnected. However, this is not an
indication of a problem. Do not replace
parts because of a slight variation.

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

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

INJECTOR
# Do not disconnect injector harness
connectors with engine running.

» Do not apply battery power ditectly AT
to injectors. i
=
Lo
ST
BS
ECM PARTS HANDLING
+ Handle mass air fiow sensor carefully to FUEL PUMP
avoid damage. . .DO not Up(jzratg fual pump when thare BT
) . is no fuel in lines.
# Do not disassamble mass air flow sensor, A
. . ® Tighten fuel hose clamps to the
® Do not clean mass air flow sensor with specified torque (Refer to MA section).
any type of detergent. BATTERY A,
» Do not disassemble [ACV-AAC valve. & Always use a 12 volt battery as power =
e Even a slight leak in the air intake source. ECM HARNESS HANDLING
system can cause serious problems. + Do not attempt to disconnect batiery * Securely connect ECM harness
s Do not shock or jar the camshait cables while engine is running. connectors. . EL
gosition sensor. A poor conr_le::tmn can cause an
WHEN STARTING extremely high (surge} voltage to
W + Do not depress accelerator pedal when develop in cell and condenser, thus
starting. resulting in damage to 1Cs. [oH
s Immediately after starting, do not rev up e Keep ECM harness at least 10 ¢cm (3.9
engine unnecessarily. in.} away from adjacent harnesses to
e Do not rev up engine just prior to prevent an ECM system malfunction
shutdown. due to receiving external noise,

degraded operation of ICs, ctc.

e Keep ECM paris and harnesses dry.

o Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

SEF753RA
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PRECAUTIONS AND PREPARATION

SEF289H

AEC912

SEF281H

—_—

T T
~Perform ECM in-

put/output signal)

inspection before

W\went
A

0(0 ONE

#’/
Dﬁﬂ

/+ \+

MEFQ40D

CHECK —

SEF051P

Precautions

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

When connecting ECM harness connector, tighten
securing bolt until the gap between orange |nd|cators
dlsappears

:3.0 - 5.0 Nm (0.3 - 0.5 kg-m, 26 - 43 in-lb)

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

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

Before replacing ECM, perform Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-79.

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 CONFIR-
MATION PROCEDURE?” if the repair is completed. The
“OVERALL FUNCTION CHECK” should be a good
result if the repair is completed.

EC-6
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PRECAUTIONS AND PREPARATION

Battery
voltage

Harness connector
for solencid valve

Solenoid valve

Circuit tester ﬁ

SEF348N

Precautions (Cont’d)

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

EC-7
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram

Cc

WB1SAS J1y3 1N0YLIH
WIISAS 31V UIIM

HOLINMS
JUN5534d
HOTH

HILINS
FUNSSIHd
MG

LINN TOHINAD
2/Y LNOHS

NO HILINMS

Al

NOTLINDT

1d¥1S 49 MO
HOLIMS NOTITNEI

: I o1 o
: D JOSsSaUdwon sz CT ..71
arv oL T 5
Ay o i}
YANOLLIOND?D .\M <
¥y LINN b ; }
c— SOUINDD _ HOSNIS
2 3% = 9N1d HUYdS
LY 22 ¢ % %z 6z OF .|_r----- HJONA === ===
&y oG clr::U
HOSNIS| Seqlecrozzmioby ¢z
NOTL1150d e § 2 S¥
31L10uHL % ] M pgmmmmmnnn - =
apTvA QION3TI0S z9 ol | 7 A =
G01d-3ATYA VI sanimaalslos—+4 o Sl — HOLMBTYLSIO
— | N
[ mx:.immmuwm_ Is zmﬂmmmwm
nd0d, INVI00D 3NTONT S 0s LAYHSLIYD
AvTId G014 (080 HOSNIS WIASNIANOD .\_|
NOI1IS0d +
LAVHSANYED 5 1102
ST NOILINDI
12
= LINA YOLSISNYYil
HOLOL Ny £1 ¥amod HOLS 1S3y
SNTTI002 71 91t
I T
UOSNIS
EN I T SENNER @ az 1
HI¥ INVLNI £
| —
<
— 9Tt STT } HOSNIS
fESL {® | npew N ~ z
HALTMS +— 301 9% L | NIDAXD
m.Eumw;‘uMm IJWNSSIMd 110 mm..m_uﬁmmw Mo M 0aLyad 231200yDEY O
ONTH3IILS dIM0d oy ANO¥A
— Q Sc ¢
e | =
x4 h
b = %
£-1v13Y Nvd = | +-ze1t 10— wosnas
BNIN00D — —] e e 11 N39.4xO0
R — 25 f—p——— O3LY3H
— L ¥vaY
o o diNd 304y tms 34020RS o1 5
000, RENERRSURED] -
T-Av139 Nyd g
9NIT003 %11 5 on -
6
ArTYA DV cS
B 60T -
_I.IJApP IATYA Dy cor v "oN 1 Ao VI
L= T 5w a1onags 1odinod »01 om Uil
39und ¥ILSINYD dvAZ B JATYA HOZ
[Cop ~
AVI3Y :om ¥3L3U0 uosnas ot ey sn3
- . a HOLJAPNL
ot 033d5 310THIA ! 0e
~ Z1
* = o £T1 ~
%9 S99 8F 0Z BS —
159 ¥V F T E
m_oh_mzzcu/ DA AR N
NNIT ¥iva FIREIRGEE
[
—ig
ERG [@]
dWVT YOLYIIANI NOTILANAL VI 11O
L3NSN0D Hod 1 1O1Q
HOLDANNDD
SNIT Yivd wimsod oo -
NOTLINDTLLS | NOIOViH0 HNTT)

ERV:AENGE]

160

EC-8



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

ECCS Component Parts Location

ECM (ECCS control module)

Fuel purmp

Steering column
IACV-AAC valve EGRC-BPT valve

IACV-FICD solencid valve
EGR valve

EGR temperature sensor AECO21A

EGRC-BPT valve
EGR valve

EGR valve & EVAP canister purge Throttte position sensor and closed throllle position switch
contrel solenoid valve
Left bank (Bank 2) // ////// // EVAP camstery\
Engine coolant /. /////I'H H””“:u”l“,” _ ’II H it f\ Ll \\\\\\\\\ \\
temperat ‘*—-—-_,_______ \
l
-\ = vl

ure
sensor / Mass alr flow sensor

Intake air temperature
sensor

Camshaft position sensor Battery

(built into distributor)

Ignition coil Crankshaft position sensor (OBD)

Power transistor
Right bank (Bank 1)
Fuel injector — Spark plug

Fuel pressure regulator

SEF401T

EC-10
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

\-Air duct

Intake air temperature sensor

&l

HlE

L)

[ EGR valve and EVAP canister purge
control solenoid valve .

Rear heated oxygen sensor

SEF425R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EGRC-BPT valve

v//EGH vaive
' N D
@ m Fuel filter

i ® [¥
Air duct

Throttle » EGR valve and
body Air duct EVAP canister purge
control solenoid valve

Fue! pressure regulator

EVAP canister

EGH valve and
EVAP canister

SEF079T
(1) Fuel pressure regulator to intake @ EVAP canister {purge port) to () EGR valve and EVAP canister
manifold collector intake manifold collector purge control solencid valve to
(2) EGRC-BPT valve to EGR valve (8) EVAP canister (vacuum port) to air duct
and EVAP canister purge control EGR valve and EVAP canister () EGR valve to EGRC-BPT valve

solenoid valve purge control solenoid valve

@ EGR valve and EVAP canister
purge control sclencid valve to
throttle body

Refer to “System Diagram”, EC-9 for vacuum control system.

EC-12
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshait position sensor

Mass air flow sensor

¥

Yy

Engine coolant temperature sensor

¥

Front heated oxygen sensor

Ignition switch

Throttle position sensor

Y

A/T controt unit {Neutral position)

Y

Air conditioner switch

Knock sensor

Y

“1

EGR temperature sensor

Battery voltage

b4

Power steering cil pressure switch

L4

Vehicle speed sensor

¥

Y

1

Crankshaft position sensor {OBD)

b d

*3

Rear heated oxygen sensor

L

"1

Intake air temperature sensar

Y

Lo

A/T contrel unit

Air conditioner high pressure switch

ECM
{(ECCS
control
moduig)

Fuel injection & mixture ratio control

¥

Distributor ignition system

Injectors

Power transistor

IACV-AAL valve and

Idle air control system *| IACV-FICD solencid vaive
Fuel pump control o| Fuel pump refay
»

an.‘ heated oxygen S ensor' o] Malfunction indicator lamp
monitor & on board diagnostic sys- > .

(On the instrument panal)
tem
EGR valve & EVAP canister purge .| EGR valve & EVAP canister purge
controd | control solenocid valve
Front heated oxygen sensor heater » Front heated oxygen sensor heater
control .

h n

Rear heated oxygen sensor heater » Rear heated oxygen sensor heater
coentrol
Cooling fan control »  Cooling fan relay
Air conditioning cut conirol .| Air canditioner relay

*1; These sensors are not used to control the engine system. They are used only for the on board diagnosis.
*2: The DTC related to A/T will be sent to ECM.
*3: Under normal conditions, this sensor is not for engine control operation.

EC-13
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Multiport Fuel Injection (MFI) System

Engine speed-and piston pasition

Y

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Y

Front heated oxygen sensor

Density of oxygen in exhaust gas

h 4

Throtlle position sensor

Throttle position

¥

Vehicle speed sensor Vehicle speed

Throttle valve idle position ECM
G N (ECCS
AST control unit {Neutral position) ear position ,| control > [njector
madule)

Ignition switch Start signal

Y

Air conditioner switch

Air conditioner operation

Battery Battery voltage

Rear heated oxygen sensor®

Density of oxygen in exhaust gas

\d

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

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

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

{Fuel increase)

e During warm-up

When starting the engine

During acceleration

Hot-engine operation

When selector lever is changed from “N” to
“p»

e High-load operation

{Fuel decrease})

# During deceleration

e During high engine speed operation

EC-14
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOF

CONTROL ECM
(ECCS
contrel  Injection pulse

Feedback s;gnal module)

Front
heated
oxygen
sensor
\, Fuei injection
Combustion

MEFO25DA]

Multiport Fuel Injection (MFIl) System (Cont’d)

MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front heated oxygen sensor in the exhaust
manifold to monitor if the engine operation is rich or lean. The
ECM adjusts the injection puise width according to the sensor
voltage signal. For more information about the front heated oxy-
gen sensor, refer to EC-116. This maintains the mixture ratio
within the range of stoichiometric (ideal air-fuel mixture).

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

OPEN LOOP CONTROL

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

e Deceleration and acceleration

e High-load, high-speed operation

e Engine idling

o Malfunction of front heated cxygen sensor or its circuit

& Insufficient activation of front heated oxygen sensor at low

engine coolant temperature
e During warm-up
e When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

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

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

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

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

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

» Simultaneous multiport fuel injection

No. 1 cylinder ﬂ H ﬂ
No. 2 cylinder J-l J J

No. 3 cylinder _ﬂ__”___ﬂ__
No. 4 cylinder ﬂ ” ﬂ
No. 5 cylinder J_l ﬂ ﬂ

No. 6 cylinder _ﬂ ﬂ ﬂ
l——1 engine cycle —»

* Sequential multiport fuel injection

No. 1 cylinder _ﬂ

No. 2 cylinder I_l

No. 3 cylinder ﬂ

No. 4 cylinder n

No. 5 cylinder ﬂ

No. 6 cylinder rL
——1 engine cycle ———]

AEC106

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

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

Sequential multiport fuel injection system

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

Simultaneous mulitiport fuel injection system

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

The six injectors will then receive the signals two times for each

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

FUEL SHUT-OFF

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

Distributor Ignition (DI) System

Amount of intake air

y

Mass air flow sensor

Engine coolant temperature sensor

Engine coolant temperature

h 4

Throttle position sensor

Throttle position

Y

Vehicle speed sensor

Throttle valve idle position

ECM
Vehicle speed (ECCS Power tran-
* controf " sistor
module)

Start signal

Ignition switch

Knock sensor

Engine knocking

Y

A/T control unit (Neutral position)

Gear position

¥

Battery voltage

Battery

hJ

EC-16
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Distributor Ignition (DI) System (Cont’d)

Tp " SYSTEM DESCRIPTION
msec
( 1.75 The ignition timing is controlled by the ECM to maintain the best
£ 150 A air-fuel ratio for every running condition of the engine. @l
= The ignition timing data is stored in the ECM. This data forms
9 125 the map shown.
2 The ECM receives information such as the injection pulse width  [{#
g 100 and camshaft position sensor signal. Computing this
8075 information, ignition signals are transmitted to the power fran-
£ . | sistor. =
500 1,000 1,400 1,800 2,200 e.g., N: 1,800 rpm, Tp: 1.50 msec
Engine speed (rpm) SEF742M A°BTDC
During the following conditions, the ignition timing is revised by LC
the ECM according to the other data stored in the ECM.
e At siarting
&  During warm-up
e Atide
e At low baltery voltage _
The knock sensor retard system is designed only for emergen- FE
cies. The basic ignition timing is programmed within the anti-
knocking zone, if recommended fuel is used under dry condi- "
tions. The retard system does not operate under normal driving Ar
conditions.
If engine knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM (ECCS control mod- "
ule}. The ECM retards the ignition timing to eliminate the knock-
ing condition. 2
Air Conditioning Cut Control
INPUT/QUTPUT SIGNAL LINE cH
Air conditioner switch Air conditioner "ON" signal . ST
- Throttle valve opening angle
Throttle position sensor >
ECM :
— Engine speed {ECCS AT o
Camshaft position sensor * control » conditioner ey
module) relay
- Engine coolant temperatura EL
Engine coolant temperature sensor »
[I2
" i Start signal
Ignition switch

SYSTEM DESCRIPTION

This system improves engine operation when the air conditioner is used.

When the accelerator pedal is fully depressed, the air conditioner is turned off for a few seconds.
When engine coolant temperature becomes excessively high, the air conditioner is turned off. This con-
tinues until the coolant temperature returns to normal.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

¥

A/T control unit (Neutral position)

Gear position

Y

Throttle position sensor

Throttle position

Engine coolant temperature sensor

Engine coclant temperature

¥

Camshaft position sensor

Engine speed

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

Lt

ECM
(ECCS
control
module)

Y

off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 1,000 rpm,
then fuel cut is cancelled.

NOTE:
This function is different from deceleration control listed

Injectors

under “Multiport Fuel Injection (MFIl} System’, EC-14.

EC-18
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold
canister purge
Throttle body

Fuel check valve
A
EVAP vaper vent line

EGR valve & EVAP

control scienocid

valve

!
\ Vacuum H

Purge line ~

-

I

Constant purge orifice “‘0‘9{}/ & Al
Fug! filler cap with L(dridssiarisi 4 : Fue| vapor
Fusl tank pressure relief valve h E&_\j
and vacuum relisf valve & SEF213R

Main purge orifice

T

Purge centrol valve

/— EVAF canister

SEF312N

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

The fuel vapor from the 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 o the intake
manifold.

When the engine runs at idle, the purge control valve is closed.
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 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. Blow air in port ® and check that there is no leakage.

2. Apply vacuum to port &). [Approximately -13.3 to -20.0
kPa (-100 to —150 mmHg, —-3.94 to -5.21 inHg)]

3. Cover port ® by hand.

4. Blow air in port (© and check that it flows freely out of port

®.

i)
i

Q@
=

)
i)

=)
=]

[
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EVAPORATIVE EMISSION SYSTEM

Fuel tank side
Valve A

Check

valve

function Rollover
valve

function

Canister side
AEC324

i ?
[ ¥ Valve B

Valve A
Fuel tank side SEF427N

Vacuum/Pressure gauge
Vacuum/
Pressure

SEF3435

Inspection (Cont’d)
FUEL CHECK VALVE (With roliover valve)

1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air
flow should be directed toward the EVAP canister side.
2. Blow air through connector on EVAP canister side.
Air flow should be smoothly directed toward fuel tank side.
3. If fuel check valve is suspected of not propery functioning
in steps 1 and 2 above, replace it.
Rollover valve operation

Ensure that continuity of air passage does nof exist when the
installed rollover valve is tilted to 90° or 180°.

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

1. Wipe clean valve housing.
2. Check valve opening pressure and vacuum.
Pressure:
15.3 - 20.0 kPa (0.156 - 0.204 kg/cm?, 2.22 - 2.90
psi)
Vacuum:
-6.0 to -3.3 kPa (-0.061 to -0.034 kg/cm?, —-0.87
to -0.48 psi)
3. If out of specification, replace fuel filler cap as an assembly.
CAUTION:
Use only a genuine fuel filler cap as a replacement. If an
incorrect fuel filler cap is used, the MIL may come on.

EC-20
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POSITIVE CRANKCASE VENTILATION

PCV valve

- Fresh air

. Blow-by gas
AEC433
Engine not running Cruising
or backfiring
o
- » E;&; ;
Idling or Acceleration
decelerating or high load
m— -
-
C—rd
[

SEF559A

SEC137A

Description

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

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

During partial throttle operation of the engine, the intake mani-
fold 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 blow-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
conditions.

Inspection
PCV (Positive Crankcase Ventilation)

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 imme-
diately when a finger is placed over valve inlet.

PCV HOSE
1. Check hoses and hose connections for leaks.

RE

fiatf

2. Disconnect all hoses and clean with compressed air. If any BT

hose cannot be freed of obstructions, replace.

EC-21
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BASIC SERVICE PROCEDURE

Data link connector
T {DLC) for CONSULT

N

SEF426R

B FUEL PRES RELEASE M D

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

|

SEF823K

)
START

Fusible link box
{ Fuel pumg fuse

SEF737R

Fuel feed

AECO17

Fuel Pressure Release

WARNING:
Before disconnecting fuel line, release fuei pressure from
fuel line.

® 2

Start engine.

Perform “FUEL PRESSURE RELEASE” in “WORK

SUPPORT” mode with CONSULT.

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

4. Turn ignition swiich “OFF”.

1. Remove fuel pump fuse located in fusible link box.

2. Start engine.

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

4, Turn ignition switch “OFF".

5. Reinstall fuel pump fuse after servicing fuel system.

Fuel Pressure Check

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

Approximately 294 kPa (3.0 kg/cm?, 43 psi)
I results are unsatisfactory, perform Fuel Pressure Regula-
tor Check.

EC-22
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BASIC SERVICE PROCEDURE

Vacuum Fuel pressure

VY . SEFB13L

SEF857L

P wn

Injector Removal and Installation

Release fuel pressure to zero.
2. Separate ASCD and accelerator control wire from intake
manifold coliector.

1.

- Fuel Pressure Regulator Check
1.

Stop engine and disconnect fuel pressure regulator vacuum

hose from intake manifold. ]|

Plug intake manitoid with a rubber cap.

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

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

3. Remove intake manifold collector from engine. N
The foltowing parts should be disconnected or removed. Fe
(1) Harness connectors for

IACV-AAC valve o
IACV-FICD solenoid valve AT
Closed throttle position switch

Throttie position sensor

EGR valve and EVAP canister purge control solenoid
valve

EGR temperature sensor

Ground harness

Ul
sl

izl
=]

{2) PCV hoses

(3) Vacuum hoses for e

25

Brake booster

EGR valve and EVAP canister purge control solenoid
valve

Fuel pressure regulator

EVAP canister

EGRC-BPT valve

@
=

g

[l

(4) Air hoses from

Air duct
IACV-AAC valve EN

{5) Waler hoses for

Throttle body
Air relief plug

oe
TED

(6) EVAP canister purge hose
(7) EGR flare tube

[fn}
=

ﬁ

Iy
[

4. Remove injector fuel tube assembly.
The foliowing parts should be disconnected or removed.

Vacuum hose for fuel pressure regulator
Fuel feed and return hose
All injector harness connectors
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BASIC SERVICE PROCEDURE

SEF817L,

% MONITOR ¢ NOFAL L]

COOLAN TEMP/S 25°C

| RECORD

SEF052R

SEF536H

Mark B

Mark ©
Mark

Lock nut
Thermo-element

{cam follower lever)

(fast idle cam)

SEF049R

Mark@
Mark@

.....

Therme-element

(cam foliower lever)

{fast idle cam)

SEF754R]

Injector Removal and Installation (Cont’d)

5. Remove any malfunctioning injector from injector fuel tube.
6. Replace or clean injector as necessary.

Always replace O-rings and insulators with new ones.

7. Connect injector to injector fuel tube.

8. Reinstall any part removed in reverse order of removal.
CAUTION:

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

Fast Idle Cam (FIC) Inspection and
Adjustment

® 2

3.

Turn ignition switch “ON”.

See “COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT.

When engine coolant temperature is 25+5°C
(77+9°F), make sure that the center of mark @) is
aligned with mark (8 as shown in the figure.

Turn ignition switch "OFF”.

Disconnect engine coolant temperature sensor har-
ness connector and check resistance as shown in the
figure.

Start engine and warm it up.

When the resistance of engine coolant temperature
sensor is 1.65 to 2.4 k{}, make sure that the center
of mark @) is aligned with mark 8 as shown in the
figure.

o If NG, adjust by turning adjusting screw.
Lock nut:
[®: 0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib})

4, Start engine and warm it up.
5. Check the following when:
@ engine coolant temperature is 80+5°C (176+9°F).

®

the resistance of engine coolant temperature sensor
is 0.26 to 0.39 k().

The center of mark &) is aligned with mark ©.
The cam follower lever's roller is not touching the fast
idie cam.

e |f NG, replace thermo-element and perform the above
inspection and adjustment again.

EC-24
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BASIC SERVICE PROCEDURE

Idie Speed/Ignition Timing/ldle Mixture Ratio

Adjustment
PREPARATION e On models equipped with air conditioner, &l
e Make sure that the following parts are in checks should be carried out while the air
good order. conditioner is “OFF”. M

(1) Battery e When checking idle speed, ignition timing
(2) Ignition system and mixture ratio, checks should be car-
(3) Engine oil and coolant levels ried out while shift lever is in "N” position.
{(4) Fuses e When measuring “CO” percentage, insert
(5) ECM harness connector probe more than 40 cm (15.7 in) into tail

6) Vi hoses pipe.
%7; A?rc ;'::';:Le osyestem e Turn off headlamps, heater blower, rear

il fill . oil level e, etc. window defogger.
(8) 5:?,;, ;,,‘ergﬂfe oil level gauge, etc.) Keep front wheels pointed straight ahead.

(9) Engine compression e Make the check after the cooling fan has

e

(10) EGR valve operation stopped.
(11) Throttle valve AE
(12) EVAP system
] . AT
Overall inspection sequence
INSPECTION 4,
¥ RA
Petform diagnostic test mode i NG Repair or replace.
(Self-diagnostic results). ]
oK BE
v
Check & adjust ignition timing. » ST
RS
¥
Check & adjust idie speed.
El
L 4
GCheck front heated oxygen sensor NG | Gheck front heated oxygen sen- NG Repair or replace harness. HA
function. "| sor hamess. " i
OK oK =
EL
¥
Check CO%. OK__ Replace front heated oxygen sen-
NG o sor, 1@2@
A A J
Check emission control parts and ‘NG Check front heated oxygen sensor OK
repair or replace if necessary. N function.
4

INSPECTION END
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BASIC SERVICE PROCEDURE

AECB892

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

START

v

Visually check the following:

Air cleaner clogging

Hoses and duct for leaks

EGR vaive operation

Electrical connectors

Gasket {intake manifeld, cyiinder head, exhaust system)
Throttle valve and throttle position sensor operation

Throttie position sensor
harness connector

SEF050R

h 4
—

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

v

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

h 4

Perform the Diagnostic Test Mode Il (Self-diagnostic results).

OK "'f NG

« Repair or replace components as necessary.

E |

Run engine at about 2,000 rpm for about 2 minutes under no-load.
Rev engine two or three times under ne-load, then run engine at idle speed for
about 1 minute.

Y

1. Turn off engine and disconnect throttle position sensor harness connector.
2. Start engine.

°BTDC

SEF876LA

¥

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

Check ignitien timing with a timing light.

15°+2° BTRC (in “N” position)

oK ‘LNG

Adjust ignition timing to the specified value by turning distribu-
tor after ioosening bolts which secure distributor.

15°x2° BTDC (in “N” position)

-4

v

®

(Go to next page.)
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/idle Mixture Ratio

= , Adjustment (Cont’d)
L& = @Wl ®

Throttle position sensor / Al
harness connector \/ <l
1. Stop engine and disconnect throttle position sensor
harness connector. 4
2. Start engine. R
Check base Ildle spead. =
SEFOSOR 700+50 rpm (in “N” position)
I
OK J, NG G
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle speed.
3
—
Adjust base idle speed by turning idle speed adjusting EE
ldie speed SCrew.
adjusting screw
(\’ l 70050 rpm {in “N" position)
// AT
AY
g
SEF402T| v
=
1. Turn off engine and connect throttle position sensor T
2 MONITOR 7 NO FAIL D harness connector. '
2. Start engine.
CMPS=RPM(REF} 700rpm ¢ =y
Rev engine (2,000 ~ 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle speed. ]
Check target idle speed ST
[ RECORD | '
SEFTs0P Read idie speed in “DATA MONITOR” mode with .
CONSULT. IFf2y
CR
W MONITOR 3 NO FAILL D .Qﬁb‘ Check idle speed.
K
CMPSRPM (REF) 2000rpm &> T
FR O2 MNTR RICH
750+50 rpm (in “N” position)
oK NG HA
Check TACV-AAC valve and replace if necessary.
] EL
| RECORD Check IACV-AAC valve harness and repair if necessary.
SEFO54P )
. il (024
Check ECM function” by substituting another known good

ECM.

A\ |7/
I CHECK - * ECM m?y be the
“| ENGINE = (I

e / L NN © is rarely the case.

Y

(Go to next page.)
Mattunction
indicator lamp

AEC379
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BASIC SERVICE PROCEDURE

Front heated oxygen sensor

harness connector

DISCONNECT

A (&

MEF031DA,

ECH FipuNNchﬁﬁﬂ

&

SEF056P

=

B ACTIVE TEST B
COOLANT TEMP 20°C

===MONITOR===
CMPS-RPM {REF) Orpm

INJ PULSE 0.7msec
IGN TIMING 5BTDC

O

AECE861

Engine coolant
temperature sensor
harness connector

(TR

VWA

4.4 KO resistor

SEF053RA

AECB92

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

Bm |

- See “FR 02 MNTR” in “DATA MONITOR” mode.

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

3. Maintain 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 cycle: RICH -> LEAN — RICH
2 cycles: RICH — LEAN — RICH —LEAN — RICH

OR

N -

1. Set “Front heated oxygen sensor monitor” in the Diag-

nostic Test Mode II.
(See page EC-43.}

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

3. Maintain engine at 2,000 rpm under no-load. Check that
the mallunction indicator lamp goes on and off more than
5 times during 10 seconds.

{OK NG

END

Check front heated oxygen sensor harness:

v

. T off engine and disconnect battery ground cable.
2. Disconnact ECM harness connector from ECM.
3. Disconnect front heated oxygen sensor harness connector. Then
connect harness side terminal for front heated oxygen sensor to

%round with a jumper wire.
4, Check for continuity between terminal of ECM harness con-
nector and body ground.,
Continuity eXists ... e 0K
Continuity does not exist.....cc.vniicnieec i rrrieecsseesnnee NG
OK ‘NG
Repair or replace harness. I~ _’
(Go to
EC-27.)

h 4

Connect ECM harness connector 1o ECM.

v

. Connect battery ground cable.
. Sefgct “ENG COOLANT TEMP” in “ACTIVE TEST”
mode.
3. Set “COOLANT TEMP” to 5°C {41°F) by touching “Qu”
and “Qd” and “UP”, “DOWN".
OR

N —

1. Disconnect engine coolant temperature sensor harness
connector.
2. Connect a resistor (4.4 k{l) between terminals of engine
coolant temperature sensor harness connector.
3. Connect battery ground cable.

¥

Start engine and warm it up until engine coolant temperature indica-
tor points to middle of gauge.
(Be sure to start engine afier setting “COOLANT TEMP” or install-

ing a 4.4 k& resistor.)

(Go to next page.)

EC-28
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®

7

@

[«

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

at idle speed. 12,
2 1 EM

Check “CO"%.

SEF248F _
Idle CO: 2.2 - 10.8% and engine runs smoothly. LG

After checking CO%,

1. Touch “BACK”.

OR
[r@ @ 1. Disconnect the resistor from terminals of engine

me | G| D | I coolant temperature sensor harness connector.
2. Connect engine coolant temperature sensor harness FE
wope { UGHT JLiGHT | ¢ I N connector to engine coolant temperature sensor.
N OK o
@ ¥ &T
Replace front heated oxygen sensor.
SEFg13J
% MONITOR % No FalL [] @ & y
= 1. See “FR Q02 MNTR” in “Data monitor”
CMPS*RPM (REF)  2000rpm ° FRO ala BA,
FR ©2 MNTR RICH mode. )
2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor fiuctu- EiES
ates between “LEAN” and “RICH”
more than 5 times during 10 seconds.
1 cycle: RICH — LEAN — RICH SiR
2 cycles: RICH — LEAN — RICH I
l RECORD —LEAN — RICH
SEF(54P

OR

o)
@

@ 1. Set “Front heated oxygen sensor moni-
tor” in the Diagnostic Test Mode II.
{Refer to EC-43.)
N \ t / / 2. Maintain engine at 2,000 ppm under B
no-load. Check that the malfunction

> CHECK - indicator lamp goes ON and OFF more
_ han 5 ti during 10 ds. &

P ENGINE than 5 times during 10 seconds HEA,
e / L \ AN NG OK

Malfunction
indicator lamp

/

AEC379 ®

{Go to next page.) (Go to EC-27.) (D3¢
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BASIC SERVICE PROCEDURE

idle Speed/lgnition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®

'

Connect front heated oxygen sensor harness con-
nector to front heated oxygen sensor.

A4

Check fuel pressure regulator. Refer to EC-23.

h 4

Check mass air fiow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC P0O100,
EC-89.

v

Check injector and its circuit.

Refer to TROUBLE DIAGNOSIS FOR NON-DE-
TECTABLE ITEMS, EC-232.

Clean or replace if necessary.

¥

Check engine coolant termperature sensor and its
circuit. Refer to TROUBLE DIAGNQOSIS FOR DTC
P0115, PO125, EC-100, 111.

h 4

Check ECM function® by substituting ancther
known good ECM.

*: EGM may be the cause of a problem, but this

is rarely the case.

{Go to EC-27.)

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

EC-30
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM (ECCS control moduie) has an on board diagnostic system, which detects malfunctions related
to engine sensors or actuators. The ECM also records various emission-related diagnostic information.
Including:

e Diagnostic Trouble Code (DTC).....ccoiiiiiiiiii e Mode 3 of SAE J1979
® Freeze Frame data ... et Mode 2 of SAE J1979
e System Readiness Test (SRT) COU...ciii i e Mode 1 of SAE J1979
e 1st Trip Diagnostic Trouble Code (15t Trip DTC) ..oovviviiiiiiieve e Mode 7 of SAE J1979
¢ st Trip Freeze Frame data
o Test values and Test Mt ......coo i Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.

DTC isttrip DTC | o828 Frame | fistirp Freeze | oop 0 Test value

data Frame data

Diagnostic test
mode Il (Seli- .
diagnostic O O
results)
CONSULT O ® O 9) O O
GST O o2 O O O

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

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is
detected in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode. {Refer
to EC-71.)

Two Trip Detection Logic

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

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

MIL oTC 1st trip DTC
ltems ] 15t trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking | Lighting up | lighting up | displaying | displaying | displaying displaying
Misfire (Possible three way cata-
lyst damage) X X X
— DTC: PO300 - PO306 (0701,
0803 - 0608} is being detected
Misfire {Possible three way cata-
lyst damage)
— DTC: P0O300 - PO306 {0701, X X X
0603 - 0608) has been detected
Closed loop control — DTC:
PG130 (0307) X X X
Fail-safe items (Refer to EC-71.) X xX* XA
Except ahove X X X X

*1: Except "ECM".

EC-31
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diag-
nostic result obtained. If the ECM memory was cleared previously, and the 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 malfunction is detected in the 2nd trip, both the first trip DTC and DTC are
stored in the ECM memory and the MIL lights up. In other words, the DTC is stored in the ECM memory
and the MIL lights up when the same malfunction occurs in two consecutive trips. If a first trip DTC is
stored and a non-diagnostic operation is performed (for example, driving pattern A, refer to EC-50
between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that biink
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-40.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-38. These items are required by legai
regulaticns to continuously monitor the system/component. In addition, the items monitored non-continu-
ously are also displayed on CONSULT.

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

When a 1st trip DTC is detected, check, print out or write down and erase (ist trip) DTC and Freeze
Frame data as specified in “Work Flow” procedure Step I, refer to page EC-66. Then perform “DTC
confirmation procedure” or “Overall function check” to try to duplicate the problem. [f 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.

@I 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode |l (Self-Diag-
nostic Results) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.
These DTCs are prescribed by SAE J2012.

@ (CONSULT also displays the malfunctioning component or system.)
1st trip DTC No. is the same as DTC No.

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

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

B sELF-DIAG REsuLTs B O 1st trip DTC of a maifunction is displayed in SELF-DIAGNOS-

TIC RESULTS mode of CONSULT. Time data indicates how

FAILURE DETECTED TME many times the vehicle was driven after the last detection of a
IACV-AAC VALVE 0 DTC.

[POS05] if the DTC is being detected currently, the time data will be “0".

FERASE||PRINT |[FFdata

SEF2157
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W seLF-DiAG ResuiTs Bl [ If a 1st trip DTC is stored in the ECM, the time data will be “[11]".
FAILURE DETECTED TIME
IACV-AAC VALVE [11]
[P0505]

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 cool-
ant temperature, short term fuel trim, long term fuel trim, engine speed and vehicle speed at the moment

a malfunction is detected.
Data which is stored in the ECM memory, along with the 1st trip DTC, is called 1st trip freeze frame data.

The data, stored together with the DTC data is called freeze frame data and is 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-54. '

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

Priority ltems

Freeze frame data Misfire — DTC: P0O300 - P0306 (0701, 0803 - 0608)
Fuel Injection Systemn Function — DTC: PO171 {0115), PO172 (0114)

2 Except the above items (Includes A/T related items)

1

3 1st trip freeze frame data

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

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMIS-
SION-RELATED DIAGNOSTIC INFORMATION™. Refer to EC-40.

SYSTEM READINESS TEST (SRT) CODE

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

SRT codes are set after self-diagnosis has been performed 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 four SRT items (7 test items) for the ECCS used in V40 models.

EC-33
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information
(Cont’'d)

SRAT items Sefl-diagnostic test items

Catalyst monitoring ® Three way catalyst function P0420 (0720}

® Front heated oxygen sensor P0130 (0503)

Oxygen sensor monitoring ® Rear heated oxygen sensor P0136 (0707)

® Front heated oxygen sensor heater PG135 (0901)
#® Rear heated oxygen sensor heater P0141 (0902)

® EGR function P0400 (0302)
® EGRC-BPT valve function P0402 (0306)

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-40). In addition, after ECCS components/system are repaired or if the battery terminals
remain disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

How to display SRT code

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 SRT codes are not set, “INCMP” is displayed.
@, 2. Selecting Mode 1 with GST (Generic Scan Tool)

A sample of CONSULT display for SRT code is shown at left.
E  SRT n L] “INCMP’” means the seif—diagnqsis is incpmplete and SRTis not
CATALYST INCMP se:. CMPLT” means the self-diagnosis is complete and SRT is
EVAP SYSTEM  INCMP set.
02 SENSOR INCMP
02 SEN HEATER  CMPLT
EGRSYSTEM  INCMP
| PRINT ]
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 pattern in which SRT codes can be properly set is explained on the next page. The driving pat-
tern should be performed two times or more to set all SRT codes. Self-diagnoses of "EVAP PURGE
FLOW/MCON” and “EVAP (SMALL LEAK)" are not provided for V40 models. Use driving patterns 1
through 3 for these items.

EC-34
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

® The time required for each diagnosis varies with road

surface conditions, weather, altitude, individual driving

habits, etc.

Zong A refers to the range where the time required, for

the diagnosis under normal conditions*, is the shortest.

Zone B refers to the range where the diagnosis can still

be performed if the diagnosis is not completed within

zone A.

Normal conditions refer to the following:

Sea ievel

Flat road

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

Diagnosis is pefformed as quickly as possible under nor-

mal conditions.

Under different conditions [For example: ambient air

temperature other than 20 - 30°C (68 - 86°F)], diagnosis

may also be performed.

Pattern 1; ® The engine is started at the engine cool-
ant temperature of -10 to 35°C (14 to
95°F) (where the voltage between the ECM
terminals 67 and 69 is 3.0 - 4.3V).

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

Pattern 2: ® When steady-state driving is performed again
even after it is interrupted, each diagnosis
can be conducted. In this case, the time
required for diagnosis may be extended.

Pattern 3: ® The driving pattern outlined in *2 must be
repeated as shown below.

Pattern 4: ® Tests are performed after the engine has
been operated for at least 12 minutes.

® The accelerator pedal must be held very
steady during steady-state driving.

e |f the accelerator pedal is moved, the test
must be conducted all over again.

*1: Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH), then release the accelerator pedal and
keep it released for more than 10 seconds. Depress
the accelerator pedal until vehicle speed is 90 km/h (56
MPH) again.

*2: Qperate the vehicle in the following driving pattern.

1) Turn ignition switch “OFF” and wait 5 seconds.
2) Start engine and repeat driving pattern shown
below at least 10 times.
® During acceleration, hold the accelerator
pedal as steady as possible. The “THRTL
POS SEN” value of CONSULT should be
between 0.8 to 1.2V.
3} Repeat step 1) and 2) until the EGR system SRT is
set.

L IR BN I

50 = 55 KMih-eeeeemerreemereeas :
(30 - 35 MPH) :
0 km/h s

0 MPH}  lgsi10si 208
SEF4148

*3: The driving pattern may be omitted when EVAP
(SMALL LEAK) checks are performed using the FUNC-
TION TEST mode of CONSULT.

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

Suggested transmission gear position for
A/T models.

Set the selector lever in the “D” position with the
overdrive switch turned ON.

EC-36
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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 (lest value and test limit) are displayed are the same as SRT code items (7

test items).

Emission-related Diagnostic Information

(Cont’d)

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

X: Applicable
—: Not applicable
SRT item . : Test value
Self-diagnostic : - N
(CONSULT test item GST display CONSULT dis- Test limit Applicaticn
display) TID CID play
Warm-up three
CATALYST way catalyst 01H 01H Parameter 1 Max. X
functian
EVAP control
system (Small 05H 03H Parameter 1 Max. —
leak)
EVAP SYSTEM
EVAP control
system purge 06H 83H Parameter 2 Min. e
flow monitoring
Q9H 04H Parameter 1 Max. X
0AH 84H Parameter 2 Min. X
Front heated 0BH 04H Parameter 3 Max. X
oxXygen sensor
oCH 04H Parameter 4 Max. X
02 SENSOR 0DH 04H Parameter 5 Max. X
18H 86H Parameter 6 Min. X
Rear heated 1AH 86H Parameter 7 Min. X
oxygen sensor 1BH 06H Parameter 8 Max. X
1CH 06H Parameter & Max. X
Front heated 29H 08H Parameter 1 Max. X
OXygen sensor
02 SENSOR heater 2AH 88H Parameter 1 Min. X
HEATER Rear heated 2DH OAH Parameter 1 Max. X
oxygen sensor
heater 2EH BAH Parameter 1 Min. X
31H 8CH Parameter 1 Min. X
32H 8CH Parameter 2 Min. X
EGR function 33H 8CH Parameter 3 Min. X
EGR SYSTEM 34H 8CH Parameter 4 Min. X
35H 0CH Parameter 5 Max, X
EGRC-BPT 36H 0CH Parameter 6 Max. X
valve function 37H 8CH Parameter 7 Min. X

EC-37
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicabie
LTC*3
(CONSULthesrgrseen terms) CONSULT ECM SRT code T.?.:;tvﬁﬁ?/ 1st trip DTC | Reference page
GsT*2
VoSEEoANOSTO AL | oy | oms | - - - -
MASS AIR FLOW SEN PO1G0 o102 — — X EC-89
INT AIR TEMP SEN PO110 0401 — — X EC-95
COOLANT TEMP SEN PO115 o3 — — X EC-100
THROTTLE POSI SEN P0O120 0403 — — X EC-105
*COOLANT TEMP SEN PO125 0908 — — X EC-111
CLOSED LOOP P0130 0307 — — X EC-121
FRONT O2 SENSOR P0130 0503 X X X4 EC-116
FR ©2 SEN HTR P0135 0901 X X X4 EC-122
REAR 02 SENSOR P0136 0707 X X X4 EC-126
RR 02 SEN HTR P0141 0902 X X X4 EC-130
FUEL SYS LEAN PO171 0115 — — EC-135
FUEL SYS RICH P0172 0114 — — X EC-140
MULTI CYL MISFIRE PO300 0701 — — X EC-145
CYL 1 MISFIRE P0301 0808 — — X EC-145
C¥YL 2 MISFIRE P0302 0607 — — X EC-145
CYL 3 MISFIRE P0303 0606 — — X EC-145
CYL 4 MISFIRE P0304 0805 — — X EC-145
CYL 5 MISFIRE P0O305 0604 — — X EC-145
CYL & MISFIRE P0306 0603 — - X EC-145
KNOCK SENSOR PG325 0304 — — X EC-149
CRANK POS SEN (OBD) PQO335 0802 — — X EC-152
CAMSHAFT POSI SEN P0340 010 - — X EC-157
EGR SYSTEM P0400 0302 X X X4 EC-163
EGRC-BPT valve P0402 0306 X X X*4 EC-172
TW CATALYST SYS P0420 0702 X X X4 EC-174

*1: In Diagnostic Test Mode |l (Seli-diagnostic results). These numbers are controlied by NISSAN.
*2: These numbers are prescribed by SAE J2012. -
*3: 15t trip DTC No. is the same as DTC No.
“4; These are not displayed with GST.

EC-38
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
X: Applicable
~—: Not applicable
DTC*3
(CONSUL.PES:;‘?“ terms) CONSULT ECMH SRT code T_le_es;vlaiarlsﬁz/ 1st rip DTC | Reference page
GST"2 : a4,
VEHICLE SPEED SEN P0O500 0104 — — X EC-177
IACV-AAC VALVE PO505 0205 — — X EC-181 M
AT COMM LINE POS00 — — — — EC-186 &
ECM P0O&05 0301 — — X EC-189
PARK/NEUT PCS1 SW PO705 1003 — — X EC-191 LG
INHIBITOR SWITCH PO705 1101 — — X AT-63
FLUID TEMP SENSOR PO710 1208 — — X AT-68
VHCL. SPEED SEN A/T PO720 1102 — — X AT-71
ENGINE SPEED SIG PQ725 1207 — — X AT-73 EE
AT 15T SIGNAL PO731 1103 — — X AT-75
A/T 2ND SIGNAL P0732 1104 — — X AT-78 o
A/T 3RD SIGNAL P0733 1105 — — X AT-81 Al
A/T ATH SIG OR TCC P0734 1106 —_ _ X AT-84
TOR CONVY CLUTCH Sv PG740 1204 —_ _ X AT-89 ua‘
A/T TCC SIGNAL P0744 107 —_ —_ X AT-92
LINE PRESSURE S/V PO745 1205 — — X AT-97 B2
SHIFT SOLENQID/V A PO750 1108 — — X AT-100
SHIFT SOLENOID/V B FQ755 ) 1201 —_ — X AT-103 BE)
IGN SIGNAL-PRIMARY F1320 0201 — — X EC-195
CRANK P/S (OBD) COG P1336 0905 — — X EC-201 -
EGRC SOLENOID/V P1400 1005 — — X EC-208 ST
EGR TEMP SENSOR P1401 0305 — — X EC-211
AT DIAG COMM LINE P1605 0804 — — X EC-217 RS
THRTL POSI SEN A/T P1705 1206 — — X AT-108
OVERRUN CLUTCH SV P1760 1203 — — X AT-108 B
COOLING FAN P1900 1308 — — X EC-22¢
*é : llghDiagnosth Test Mode I _(t’Sﬂf-bdiaS?REsjigorfzsults)‘ These numbers are controlled by NISSAN. iy
3. 15t trp DTC No. i the same &5 DTC No.
EL

e
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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.
@ Selecting “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 to EC-43.)

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

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

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

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.

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 ignition 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.

¢ NDURKN

EC-40
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

How to erase DTC {With CONSULT)

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

[l seLEcTsvsTEM | [l seLecToamobe [ B SELF-DiAG RESULTS I [

ENGINE " I
AT

| SELF-DIAG RESULTS
| DATA MONITOR

|:> | ECU PART NUMBER

FAILURE DETECTED
SHIFT SOLENOID/V A

|
| |
| |
| |
| |
| |

Iy
| ERASE || PRINT |

|
I
I
[ |
I |
[ |

Turn CONSLULT “ON", and touch Touch “SELF-DIAG RESULTS". 4.  Touch "ERASE". (The DTC in the
“ASTT. A/T control unit will be erased.)
Touch Touch l—’
[Im seLecTsvsTEM | M setecTomamooe [ W SELF-DIAG RESULTS Il ]
[ ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME
| AT d | | SELF-DIAG RESULTS | SHIFT SOLENODVA 0
[ [ [:> | DATA MONITOR | [> [P0750]
| | | ACTIVE TEST |
[ | | sRT-0BD TEST VALUE | n
I ] [ FuncTion TEST i | ERASE || PRINT |[ FFdata |
5.

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

SEF3725

How to erase DTC (With GST)
Note: If the diagnostic trouble code is not for A/T related items (see page EC-2), skip step 2.

1.

2.

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

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

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.

2.

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

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

Change the diagnostic test mode from Mode [l to Mode | by turning the mode selector on the ECM.
(See EC-43)

EC-41
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

NG

2,

—_—ra

PRI

iH
"2‘8;:

Malfunction Indicator Lamp (MIL)

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

#" e i ) e |f the malfunction indicator lamp does not light up, refer to
© EL section ("WARNING LAMPS") or see EC-257.
AFUSLDOOR  UNLEADED FUEL ONLY 2. When the engine is started, the malfunction indicator lamp
IND21 5 o] @ ()] - o o) should go off.

Malfunction indicator Iamp—/

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

detected an engine system malfunction.
AECO22A

ON BOARD DIAGNOSTIC

SYSTEM FUNCTION

The on board diagnostic system has the following four functions.

Diagnostic Test Mode |
1. BULB CHECK

2. MALFUNCTION
WARNING

Diagnostic Test Mode Il

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-
TOR

MIL flashing without DTC

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

etc.).
If the MIL does not come on, check MIL circuit and ECM test mode
selector. (See next page.)

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

in two consecutive driving cycles (two trip detection logic), the MIL will
light up to inform the driver that a malfunction has been detected.
The following maifunctions will light up or blink the MIL in the 1st trip.
o “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.

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.
Refer to “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.

” Diagnostic Diagnostic
Condition Test Mode | Test Mods Il
Engine
stopped BULB CHECK SELF-DIAGNOSTIC

Ignition switch RESULTS

in “ON" posi-

B

N

tion Engine
3 : FRONT HEATED
€9 | v | R |oveaisaon
@ G\ MONITOR
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

o

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

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

Y NG NG
Mode | — MALFUNCTION INDICATOR LAMP »| Check MIL circuit. (See EC-257.) p| Repair hamess or connectors.
CHECK. Refer to EC-42, oK
MIL should come on. l—
OK
Y
Check whether ECM test mode No Repair or replace ECM test mode
Yes selector can be turned counterclock- *1 selector.
wise.
» @@ [> @) .| Mode | — MALFUNCTION WARN-
" ING. Refer to EC-42.
Start engine.
¥
Disconnect harness connectors (E17) and . Then
connect (3) and (& terminals with a suitable jumper wire.
@ NG_ Check MIL circuit. {(See EC-257.) NG.; Repair harness or connectors.

/

Connect terminals

(3 and (B with a

suitable harness.

MR

MIL should go off.

OK
¥

Wait at least 2 seconds.

OK

h

Check ECM fail-sale. (See EC-71).

OK

h 4

Connect and
harness connectors.

CONNECT

@

&

Remove jumper wire and reconnect harness connectors

GED and @B .

EC-43

o

Fil&

o

E

FE

o
(Cp)]

AT

E&
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

“Malfunction Indicator Lamp (MIL) (Cont’d)

MODE Il — SELF-DIAGNOSTIC RESULTS. Refer Ce - Mode Il — HEATED OXYGEN SEN-
to next page. N t@ D N SOR MONITOR. Refer to
. ) EC-46.
Immediately start engina.
A 4
To erase stored codes, disconnect harness connectors
W/_\/ (B and . Then connect terminals @ and (& with a
Wagher tottle e A suitable jumper wire.
[ '%‘“' Sk The following emission-related diagnostic information is
L3

T @ cleared when the ECM memory is erased.
W
. 1st trip diagnostic trouble codes

6 . Diagnostic trouble codes
/ . Freeze frame data

suitable harness.
. Test values

1
2
3

Connect terminals T R A 4. 1st trip freeze frame data

@ and ® with a . &} C'@\ 5. System readiness test (SRT) codes
6
7. Others

A 4

Wait at least 2 seconds.

¥

Remove jumper wire and reconnect harness connectors

Connect (ETD and &) @ and .

harness connectors.

/ CONNECT
e

¢ Switching the modes is not possible when the
engine is running.

e When the ignition switch is turned off during
diagnosis, power to the ECM will drop off after
approx. 5 seconds. The diagnosis mode will auto-

matically return to On board Diagnostic Test Mode 1.

But stored codes will remain in memory unless the
erasing procedure has been performed.

EC-44
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE |I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it
remains OFF, check the bulb. Refer to EL section (“WARNING LAMPS”) or see EC-257.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTICN ‘ .
INDICATOR LAMP Condition
ON Whaen the malfunction is detected or the ECM’s CPU is malfunctioning.
OFF No malfunction.

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

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

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

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

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

08 0.3 08 03

g

U L
VOFF | {

08 ' 03 2.1 0.6 oS 21
—_—— Unit: second

i i Diagnostic trouble code No. 0403
Diagnostic trouble code No. 0102 1ag L u ¢ o SEF2080)

Example: Diagnostic trouble code No. 1003
06 03

i T
w q—ﬂ—rs

1
06 0.9 03 2.1

Diagnostic trouble code No. 1003 unit: second
SEF162PA

Long (0.6 second) blinking indicates the number of ten digits, and short (0.3 second) blinking indicates
the number of single digits. For example, the malfunction indicator famp 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 DIAGNOSTIC TROUBLE CODE INDEX, EC-2.)

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

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

test mode is changed from Diagnostic Test Mode |l to Diagnostic Test Mode I. (Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES”, EC- 43.)

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

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

&

i

E#l

A

535
@R

G
psiy

DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MiL) (Cont’d)

DIAGNOSTIC TEST MODE II-FRONT HEATED OXYGEN SENSOR MONITOR

In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or

rich) which is monitored by the front heated oxygen sensor.

MALFUNCTION INDICATOR LAMP | Fuel mixlure condition in the exhaus| gas Alr fuel ratio feedback control

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

*: Maintains conditions just before switching to open loop.

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

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

OBD System Operation Chart

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

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

When the same malifunction is detected in two consecutive trips, the DTC and the freeze frame data
are stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection
Logic” on EC-31.

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

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

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

SUMMARY CHART

ltems Fuel Injection System Misfire Except the lefts
MIL {goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B)
D.TC’ Freeze Frame Data (no 80 (pattern C) 80 (pattern C) 40 (pattern A)
display)
1st Trip DTC (clear) 1 (pattern C), *1 1 (pattern C), *1 1 (pattern B)
1st Trip Freeze Frame Data "y, D sy v 1 (pattem B)

(clear)

Details about patterns “A”, “B”, and “C” are on EC-48.
*1: Clear timing is at the moment OK is detected.
*2: Clear timing is when the same malfunction is detected in the 2nd trip.

EC-46
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- OBD System Operation Chart (Cont’d)

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

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
“MISFIRE” <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”
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This driving pattern
satisfies with B but not C.

This driving pattern
satisfies with C but not B.

This driving pattern satisfies with B and C patterns.
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1st trip DTC and the 1st trip freeze frame data will be

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

ance (pattern C} without the same maifunction after

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

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

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

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

EC-47

played any longer after vehicle is driven 80 times {pai-

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

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

(The DTC and the freeze frame data still remain in

secutive trips, MIL will light up.
ECM.}

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

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

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



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont'd)

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

(Driving pattern B)
Driving pattern B means the vehicle oparation as foliows:
All components and systems should be monitored at least once by the OBD system.
e The B counter will reset when the malfunction is detected once regardiess of the driving pattern.
e The B counter wifl count up times driving pattern B is satisfied without the maifunction.
e The MIL will go off when the B counter reaches 3. {*2 in "OBD SYSTEM OPERATION CHART™)
(Driving pattern C)
Driving pattern C means the vehicle operation as follows:
(1) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+£0.1) [%]
Engine coolant temperature (T) condition:
o 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).
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)
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 2 70°C (158°F)
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.
The DTC wili not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after
DTC is stored in ECM.

EC-48
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OBD System Operation Chart (Cont’d)

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

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

This driving pattern satisfies with A and B patterns.
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Detection
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SEF3935

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

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

the 1st trip freeze frame data will be cleared.

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

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

EC-49

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

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

be stared in ECM.
*4: The DTC and the freeze frame data wil! not be dis-

(The DTC and the freeze frame data still remain in

When the same malfunction is detected in twe con-
ECM.)

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

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

*1:



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

(Driving pattern A)

Engine . .
coolan C I°F
temperature

70 {158)

40 (104)

20 (68) |

(2) Engine coolant temperature should change more than 20°C
{6B°F) after starting engine.

T__ ' i time ——
IGI\II ON IGN OFF
Engine : i
speed |l :)/—(31 Ignition switch shouid be changed from “ON" to "OFF".
pm ' f
: | {4} Engine speed should go over 400 rpm.
M
I
A0 — e —_——— e — — — — —
T
1]

AECS74

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.

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

(Driving pattern B)

Driving pattern B means the vehicle operation as follows:

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

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

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

EC-50
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Data iink connector
7 (DLC) for CONSULT

SEF426R

NISSAN
CONSULT
@
START

l SUB MODE |

SBR455D

{in SELECT SYSTEM
ENGINE

|
I |
I |
I I
I I
I |
I |

SEF895K

IM SELECT DIAG MODE E” N

[ work supPoRT

|
| SELF-DIAG RESULTS |
| DATA MONITOR I

| SAT- OBD TEST VALUE

[ FuncTion TEST

[ acTive TesT |
|
|
sl

EF3743)

I[Ig SELECT DIAG MODE Ell

|ECM PART NUMBER

I
L
I
I
I

|
|
|
|
I
l

SEF3740Q

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

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

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

5. Touch “ENGINE”.

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

For further information, see the CONSULT Operation

Manual.

This sample shows the display when using the UE951 program

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

EC-51
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

CONSULT (Cont’d)

DIAGNOSTIC TEST MODE

SELF-DIAGNOSTIC
RESULTS*1 . .
ltem WORK DATA ACTIVE FUNC- | SRT-OBD
SUP- FREEZE |yonrop| Test | TON | TEST
PORT FRAME TEST VALUE
DATA*2
Camshaft position sensor X X X
Mass air flow sensor X X
Engine coclant temperature X X X X
Sensor
Front heated oxygen sensor X X X X
Rear heated oxygen sensor X X X
Vehicle speed sensor X X X X
Throttle position sensor X X X X
EGR temperature sensor X X
— |Intake air temperature sensor X X
e
% Crankshatft position sensor X
= [(OBD)
Knock sensor X
Ignition switch (start signal) X X
7]
E Closed throttle position switch X X
= Air conditioner switch X
-
Z Park/Neutral position switch X X X
5 Power steering oil pressure
& . X X
= switch
8 Air conditioner pressure switch X
§ Battery voliage X
w Injectors X X X
F’ower transistor (Ignition tim- % X (llgnmon % % X
ing) signal)
IACV-AAC valve X X X X X
Air conditioner relay X
| Fuel pump refay X X X X
E Cooling fan X X X X
8 Front heated oxygen sensor
X X X
heater
Rear heated oxygen sensor X X% X
heater
EGR valve & EVAP Qanlster X X X X
purge control solencid valve
Calculated load value 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 OTC or DTG is detected, For details, refer to EC-33.

EC-52
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Contd)

FUNCTION

Diagnostic test mode Function

&

This mode enables a technician to adjust
some devices faster and more accurately

Work support by following the indications on the CON-

SULT unit. LA
Self-diagnostic results such as 1st trip
ip f f t
Self-diagnostic results DTC, DTCs and 1st trip freeze frame data Ei
or freeze frame data can be read and
erased quickly.*1
ff:.}
Data monitor Input/Output data in the ECM can be read. LG

Diagnostic Test Mode in which CONSULT
drives some actuators apart from the ECMs

Active test . . .
and also shifts some parameters in a speci-
fied range.
itori FE
SAT-OBD test value The status of systen_l rpomtonng tests and
the test values/test limits can be read.
Conducted by CONSULT instead of a tech- 7
ity
Function test nician to determine whether each system is
“OK™ or “NG".
ECM part numbers ECM part numbers can be read. &

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

1. Diagnostic trouble codes RA,
2. 1st trip diagnostic trouble codes
3. Freeze frame data
4. 1st trip freeze frame data BE
5. System readiness test (SRT) codes
6. Test values
7. Others 8T
WORK SUPPORT MODE
WORK ITEM CONBITION USAGE RS
THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIG- When adjusting throttle position
NAL. ADJUST IT TO THE SPECIFIED VALUE BY sensor initial position BT

ROTATING THE SENSOR BODY UNDER THE FOL-
LOWING CONDITIONS.

® IGN SW “ON" MA,
® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

IACV-AAC/V ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE
UNDER THE FOLLOWING CONDITIONS.

® ENGINE WARMED UP oy
® NO-LOAD

FUEL PRESSURE RELEASE |e FUEL PUMP WILL STOP 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 (Cont'd)

SELF-DIAGNOSTIC MODE

DTC and 1st trip DTC

Regarding items of “DTC and 1st trip DTC”, refer to “EMISSION-RELATED DIAGNOSTIC INFOR-
MATION ITEMS” (See EC-38.)

Freeze frame data and 1st trip freeze frame data

Freeze frame data

item” Description
SI:?SETROUBLE ® ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to
[PXXXX] Alphabetical & P No. Index for DTC (EC-2) ]

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

FUEL SYS DATA

CAL/LD VALUE [%] |® The calculated load value at the moment a malfunction is detected is dispiayed.

COQLANT TEMP
[°C] or [°F)

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

@ “Short-term fuel trim” at the moment a malfunction is detected is displayed.
S-FUEL TRIM [%] ® The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base
fuel schedule.

® "Long-term fuel trim” at the moment a malfunction is detected is displayed. :
L-FUEL TRIM [%] ® The long-term fuel trim indicates much more gradual feedback compensation to the base fuel
schedule than short-term fuel trim.

ENGINE SPEED
[rpm]

VHCL SPEED [km/h]
or fmph]

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

® The vehicle speed at the moment a malfunction is detected is dispilayed.

*: The items are same as those of 1st trip freeze frame data.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Cont'd)

Monitored item ECM Main
[Unit] input . Description Remarks
) signals
signals
CMPS-RPM Indicates the engine speed computed ® Accuracy becomes poor if engine speed
(REF} [rppm] from the REF signal {120° signal) cf the drops below the idle rpm.

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

MAS AIR/FL SE [V] The signal voltage of the mass air fiow ® \When the engine is stopped, a certain
sensor is displayed. value is indicated.
The engine coolant temperature (deter- |® When the engine coolant temperature

COOLAN TEMP/S
[°Cl or [F]

mined by the signal voltage of the engine
cooclant temperature sensor) is displayed.

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

FR 02 SENSOR [V]

The signal vollage of the front heated
exygen sensor is displayed.

RR 02 SENSOR [V]

O] O O

00 © O O

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

FR Q2 MNTR
[RICH/LEAN]

O
O

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

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

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

After turning ON the ignition switch,
“RICH" is dispiayed untit air-fuel mixture
ratic feedback control begins.

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

RR 02 MNTR
[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
value is indicated.

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

O

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 auto-

matically.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitared item ECM Main
[Unit} input . Description Remarks
. signals
signals
BATTERY VOLT [V] The power supply voltage of ECM is dis-

O

played.

THRTL POS SEN [V]

O

The throtile position sensor signal voli-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
ar [°F]

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

START SIGNAL
[ON/OFF]

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

& After starting the engine, [OFF] is dis-
played regardiess of the starter signal.

CLSD THL/P SW
[ON/OFF)

Indicates the closed throttle position
[ON/OFF] determined by the throttle
position sensor signal.

ON: Closed throttle position

OFF: Ciher than closed throitle position

AIR COND SIG
[ON/OFF]

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

P/N POSI SW
[ON/OFF]

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

PW/ST SIGNAL
[ON/OFF]

ON GHONNOIN®

Indicates [ON/OFF] condition of the
power steering cil pressure switch deter-
mined by the power sieering oil pressure
signal.

IGNITION SW
[ON/OFF]

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

A/C PRESS SW
[ON/OFF]

OO0 O 00| O OO0

Indicates [ON/QFF] condition of the air
conditioner pressure switch.

INJ PULSE [msec]

O

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

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

B/FUEL SCHDL
[msec]

O

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

IGN TIMING [BTDC]

Indicates the ignition timing computed by

ECM according to the input signals.
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CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signais

Description

Remarks

IACV-AACHV [%]

O

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

A/F ALPHA [%]

O

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

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

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

AIR COND RLY
[ON/OFF]

Indicates the air conditioner relay control
condition (determined by ECM according
to the input signal}.

FUEL PUMP RLY

Indicates the fuel pump retay control con-

[ON/OFF] dition determined by ECM according to
the input signals.
COOLING FAN Indicates the controt condition of the
[HI/LOW/QOFF] cooling fans {determined by ECM
according to the input signai).
Ml ... High speed operation
LOW ... Low speed operation
OFF ... Stopped
EGRC SOL/V Indicates the control condition of the
[ON/OFF] EGR valve & EVAP canister purge con-

trol solengid valve (determined by ECM
according to the input signal).

ON ... EGR and EVAP canister purge
opetations are cut-off

OFF ... EGR and EVAP canister purge
are operational

FR 02 HEATER
[ON/OFF]

RR 02 HEATER
[ON/OFF)

Indicates [ON/QOFF] condition of front or
rear heated oxygen sensor heater deter-
mined by ECM according to the input
signals.

CAL/LD VALUE [%]

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

ABSOL THP/S [%]

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

MASS AIRFLOW
[gmis]

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

VOLTAGE Voltage measured by the voltage probe.
vl
PULSE Pulse width, frequency or duty cycle ® Only “&4" is displayed if item is unable to

[msec] or [Hz] or [%]

measured by the pulse probe.

be measured.

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

CONSULT (Cont’d)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® Engine: HetL{r.n to the original . ® Harness and connactor
FUEL INJECTION trouble cendition N if trouble symptom disappears, see e Fuel injeciors
® Change the amount of fuel injec- | CHECK ITEM. @ Front heated oxygen sensor
tion using CONSULT.
® Engine: Afier warming up, idle
IACV-AACH the engine. Engine speed changes according to | ® Harmess and connector
® Change the IACV-AAC valve )
OPENING . . the opening percent. ® |ACV-AAC valve
opening percent using CON-
SULT.
® Engine: F{etu.r.n to the original ® Hamess and connector
ENG COOLANT trouble condit!on_ If trouble symptom disappears, see |® Engine coolant temperature sen-
® Change the engine coolant tem-
TEMP = i CHECK ITEM. s0r
perature indication using CON- e Fuel injectors
SULT.
® Engine: Return to the ariginal
troubls condition If trouble symptom disappears, see
IGNITION TIMING | ® Timing light: Set ' ® Adjust initial ignition timing
C L . CHECK ITEM.
® Retard the ignition timing using
CONSULT.
® Engine: After warming up, idle ® Harness and connector
the engine. ® Compression
POWER ® A/C swiich “OFF” Engine runs rough or dies. ® |njectors
BALANCE ® Shift iever “N” ' ® Power transistor
® Cut off each injector signal one ® Spark plugs
at a fime using CONSULT. ® ignition colls
® [gnition switch: “ON”
COOLING FAN ® Operate the cooling fan at Cooiing fan moves at “LOW” or ® Harness and connector
“"LOW?” or “HIGH" speed and “HIGH” speed and stops. ® Cooling fan motor
turn “OFF" using CONSULT.
® [gnition switch: “ON” (Engine
stopped)
FUEL PUMP B Fuel pump relay makes the cperat- | ® Hamess and connector
RELAY ® Tum the fuel pump relay "ON ing sound. ® Fuel pump relay
and “OFF" using CONSULT and
listen to aperating sound.
EGRC ® |gnition switch: “ON” .
SOLENOID ® Turn solenoid valve “ON” and Solenoid valve makes an operating |® Harness and connector
VALVE *OFF” with the CONSULT and sound. ® Solencid vaive

listen to operating sound.

SELF-LEARNING
CONT

In this test, the coefficient of self-learning contral mixture ratio returns to the criginal coefficient by touching

“CLEAR” on the screen.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION TES

CONSULT (Contd)

T MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
#® Ignition switch: ON
SELF-DIAG {Engine stopped) I
R — {
RESULTS ® Displays the results of on Objective systam
board diagnostic system.
® gniti itch: ON
(%r:: I%ZSS\:{;C ed) ® Harness and connector
g PP . Throttle valve: opened OFF ® Throttle position sensor
@ Closed throttle position © Throfile position sensor
CLOSED THROTTLE switch circuit is tested when . P
‘ adjustment
POSI throttie is opened and )
® Throttle linkage
closed fully. (Closed throttle ) S
S Throttie valve: closea ON @ Verify operation in DATA
position is selected by
" MONITOR mode.
throttle position sensor.)
® Hamess and connector
® [gnition switch: ON ® Throftle position sensor
. ° o
THROTTLE POS {Engine stop;?ed) . Range (Throttle valve fully More than Th.rott!e position sensor
SEN CKT ® Throttle position sensor cir- | opened — Throttle valve fully 3.0V adjustment
cuit is tested when throttle | closed) ' ® Throttle linkage
is opened and closed fully. ® Verify aperation in DATA
MONITOR mods.
® [gnition switch: ON
(Engine stopped) Qut of N/P positions OFF ® Harness and connector
PARK/INEUT POSI @ |nhibitor switch circuit is @ Inhibitor switch
SW CKT tested wh it | A @ | inkage or inhibitor switch
ested when shilt lever is In N/P positiocns ON adjustment

manipulated.

FUEL PUMP
CIRCUIT

@ Ignition switch: ON
(Engine stopped)

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

There is pressure puisation on the fuel

feed hose.

® Harness and connector
@ Fuel pump

® Fuel pump relay

® Fuel filter clegging

® Fuel level

EGRC SOL/V
CIRCUIT

@ Ignition switch: ON
{Engine stopped)

® EGR valve & EVAP canister
purge conirol solencid valve
circuit is tested by checking
solencid valve operating
noise.

The solencid valve makes an operating

sound every 3 seconds.

® Harmess and connector
® EGR valve & EVAFP canister
purge control solenoid valve

A

¥

COCLING FAN
CIRCUIT

@ |gnition switch: ON
(Engine stopped)

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

The cooling fan rotates and stops every 3

seconds.

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

START SIGNAL
CIRCUIT

® |[gnition switch: ON —
START

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

Start signal: OFF — ON

® Harness and connector
® |gnition switch
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CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

PW/ST SIGNAL
CIRCUIT

® |gnition switch: ON
(Engine running)

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

Locked position

ON

Neutral position

OFF

® Harness and connector

® Power steering oil pressure
switch

® Power steering oil pump

VEMICLE 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).

® Hamess and connector
® Vehicle speed sensor
® Speedometer

IGN TIMING ADJ

® After warming up, idle the
engine.

® Ignition timing adjustment is
checked by reading ignition
timing with a timing light
and checking whether it
agrees with specificalions.

The timing light indicates the same value

on the screen.

® Adjust ignition timing (by
moving crankshaft position
sensor or distributor)

® Camshaft position sensor
drive mechanism

MIXTURE RATIC
TEST

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

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

® INJECTION SYS (Injector,
fuel pressure regulator, har-
ness or connector)

® IGNITION SYS (Spark plug,
power transistor, ignition
coil, harness or connector)

® VACUUM SYS (intake air
leaks)

® Front heated oxygen sensor
circuit

® Front heated oxygen sensor
operation

® Fuel pressure high or low

® Mass air flow sensor

POWER BALANCE

® After warming up, idle the
engine.

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

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

injector of each cylinder.

@ Injector circuit (Injector, har-
ness or connector}

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

® Compression

® Valve timing

IACV-AAC/N
SYSTEM

® After warming up, idle the
engine.

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

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

80% and at 20%.

#® Harness and connector

# |ACV-AAC valve

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

® |AS {ldle adjusting screw)
adjustment
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CONSULT (Cont'd)
REAL TIME DIAGNQOSIS IN DATA MONITOR MODE

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

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

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

2. “MANU TRIG” (Manual trigger):

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

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

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

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

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors,
components and harness in the “DTC CONFIRMATION PROCEDURE”, the moment a malfunc-
tion is found the DTC/1st trip DTC will be displayed. {Refer to Gl section, “Incident Simulation
Tests” in “HOW TO PERFORM EFFICIENT DIAGNOS!S FOR AN ELECTRICAL INCIDENT”.)

2. "MANU TRIG” '

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

(ln seecT Monmor mem | 1[ seT mecompiNacono | | [ seT Recoroing GonD |

ECM INPUT SIGNALS avto Tric |V REE BRI vanu TRIG
MAIN SIGNALS w LONG TIME m LONG TIME

SELECTION FROM MENU |
r
|
|

T ]

__.._I_I

l |

l || |
| | | |
| | L |
I . !

seTning [ START

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

SEF529G
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

SEF139P

N\

Data {ink connector

SEF055R

VTX GENERIC OBD 1l
PROGRAM CARD

Press [ENTER]

Sample screen” SEF3985

CBD Il 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]

Generic Scan Tool (GST)

DESCRIPTION

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

1ISO9141 is used as the protocol.

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

GST INSPECTION PROCEDURE

1. Turn off ignition switch.

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

3. Turn on ignition switch. _

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

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

shown.}

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

For further information, see the GST Operation Manual of

the tool maker.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

This mode gains access to current emission-related data values, including ana-

MODE 1 READINESS TESTS log inputs and outputs, digital inputs and outpuis, and system status information.
This mode gains access to emission-related data value which were stored by
MODE 2 (FREEZE DATA) ECM during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-
54).]
MODE 3 DTCs This mode gains access to emission-related power train trouble codes which
were stored by ECM.
This mode can clear all emission-related diagnostic information. This includes:
& Clear number of diagnostic trouble codes (MODE 1)
& Clear diagnostic trouble codes (MODE 3}
® Clear irouble code for freeze frame data (MODE 1)
MODE 4 CLEAR DIAG INFO ® Clear freeze frame data (MODE 2)
® Clear heated oxygen sensor test data (MODE 5)
® Reset status of system meonitoring test (MODE 1)
® Clear on board monitoring test results (MODE 6 and 7)
i i r menitoring 1
MODE 5 (02 TEST RESULTS) This mode gains access to the on board heatad oxygen sensor menitoring test
results.
This mode acce the Its of on board diagnostic menitoring tests of spe-
MODE 6 (ON BOARD TESTS) his mode accesses the resu ard dlag nontoring P
cific components/systems that are not continuously menitored.
This mode enables the off board test drive to obtain lest results for emission-
MODE 7 (ON BOARD TESTS) related powertrain components/systems that are continuously monitored during

nermal driving conditions.
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

%mﬁ

MEFQ36D)

{INFO ’()/::t

M ]

SEF233G

r~7 N
0 o o\
2 . 5%
B8
;- _Sv
-y
AL

SEF234G

Introduction

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actua-
tors. It is essential that both input and output signals are proper
and stable. At the same time, it is impoertant that there are no
probiems such as vacuum leaks, fouled spark plugs, or other
problems with the engine.

It is much more difficult to diagnose a problem that occurs inter-
mittently rather than continuously. Most intermittent problems
are caused by poor electric connections or improper wiring. In
this case, carefu! checking of suspected circuits may help pre-
vent the repiacement of good parts.

A visual check only may not find the cause of the problems. A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Follow the “Work Flow” on EC-66.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example on next page should be used.
Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electroni-
cally controlled engine vehicle.
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Diagnostic Worksheet

KEY POINTS There are many operating conditions that lead to the malfunc-
tion of engine components. A good grasp of such conditions can &
WHAT ... Vehicle & engine model make troubleshooting faster and more accurate.
WHEN ... Date, Frequencies In general, each customer feels differently about a problem. It
WHERE.... Road conditions is important to fully understand the symptoms or conditions for [
oW R o |8 ousiomor complaint. _
Symptoms ' Utilize a diagnostic worksheet like the one shown below in order

to organize all the information for troubleshooting. _ L

Some conditions may cause the malfunction indicator lamp to

SEF07  come on steady or blink and DTC to be detected. Examples:

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

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

WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN FE
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date &
Fuel and fuel filler ca O Vehicle ran out of fuel causing misfire
P O Fuel filler cap was left off or incorrectly screwed on,
i
O 'mpossible to start ~1 No combustion 1 Partial combustion s
- O Partial combustion affected by throttle position
0 Startability O Partial combustion NOT affected by throttle position -
] Possible but hard to start [1 Others [ ] i,
. [0 No fast idle 0O Unstable O High idle O Low idle
O Idling
O Cthers [ ] &E
Symptoms BR
O Stumble O Surge 3 Knock [ Lack of power
{1 Driveability 1 Intake backfire O Exhaust backfire
O Others [ ] S
O At the time of start O While idling
0 Engine stall [J While accelerating [ While decelerating
0 Just after stopping 1 While loading BE
Incident oceLrrence O Just after delivery O Recently
U In the moming [ At night 1 In the daytime
Frequency [0 All the time [0 Under certain conditions O Sometimes el
Weather conditions O Not affected
Weather O Fine O Raining 0O Snowing 0 Others [ ] Ré
Temperature O] Hot O Warm M Cool O Celd O Humid °F
O Cold [J During warm-up L! After warm-up =
Engine conditions Engine speed [ ' | . [ \ ( . |
0 2,000 4,000 6,000 8,000 rpm G52
Road conditions O In town O In suburbs 1 Highway O Off road (up/down)
0J Not affected
O At starting O While idling O At racing
O While acceierating O While cruising
Driving conditions 0 While decelerating [ While turning (RH/LH)
Vehicle speed (ISR NN T NS SR SO R S |
10 20 30 40 50 60 MPH
Malfunction indicator lamp [0 Turned cn 7 Not turned on
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TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

'

CHECK INCIDENT CONDITIONS

Listen to customer complaints. (Get symptoms.)

,

CHECK DTC AND FREEZE FRAME DATA

Chack and print out (write down) {1st trip) Diagnostic Trouble Code (DTC) and
Freeze Frame Data {Pre-check). Then clear.

¥ DTC is not available even if MIL lights up, check ECM fail-safe. (Refer to EC-71.)
Also check related service bulletins for information.

Symptoms No symptoms, except MIL
collected. lights up, or {1st trip} DTC
exists at STEP Il

¥

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

Normal Code Malfunction Code

(at STEF 1) (at STEP II)
y Y

INCIDENT CONFIRMATICN
Verify the (1st trip) DTC by performing the “DTC CONFIRMATION PROCEDURE".

!

NG

Choose the appropriate action.

Malfunction Code {at STEP Il or IV) lNormaI Code (at both STEFP il and 1V)

BASIC INSPECTION

............................................................... P‘ SYMPTOM BASIS (at STEP I or “I)
v

Perform inspections
according to Symptom
Matrix Chart.

v v

TROUBLE DIAGNOSIS FOR DTC PXXXX.

!

REPAIR/REPLACE

STEP Vi

*1: If the incident cannot be duplicated, see “Incident Simulation Tests” of “HOW TO PERFORM EFFICIENT DIAGNO-

FINAL CHECK

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

........................................... STEP VII

l OK
CHECK OUT
If completion of SRT is needed, drive the vehicle
under the specific pattern.
Refer to EC-34.

515 FOR AN ELECTRICAL INCIDENT” in Gl section.

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit (See TROUBLE

DIAGNOSIS FOR POWER SUPPLY EC-85).

EC-66
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred
using the “DIAGNOSTIC WORK SHEET”, EC-65.

STEPII

Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the [4l:2
(1st trip} Diagnostic Trouble Code (DTC) and the (1st trip) freeze frame data, then erase the code and the

data. {Refer to EC-40.) The (1st trip) DTC and the (1st trip) freeze frame data can be used when duplicating

the incident at STEP IIl & IV. El-
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-72.}

Also check related service bulletins for information. L

STEP Il

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

The "DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect
CONSLULT to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results,
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer tc Gl section.)

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

[l

STEP IV

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

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

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. {Refer to Gl section.) FA,
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 alternative. _

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

) {5
iRl

STEP V

Take the appropriate action based on the results of STEP | through IV. BE
lf the malfunction code is indicated, proceed to TROUBLE DIAGNGSIS FOR DTC PXXXX.

If the normal code is indicated, proceed to the BASIC INSPECTION cn next page. Then perform inspections
according to the Symptom Matrix Chart. {Refer to EC-72.) 8T

STEP VI

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

Gently shake the related connectors, components or wiring hamess with CONSULT set in “DATA MONITOR
(AUTO TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with
CONSULT. Refer to EC-75, 79.

The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A
short circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, L4
refer to Gl section (*HOW TG PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Cir-

cuit Inspection™). -
Repair or replace the malfunction parts. EL

STEP VI

Once you have repaired the circuit or replaced a component, you need to run the engine in the same condi-

tions and circumstances which resulted in the customer's initial complaint. lEsg
Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code [Diagnestic trouble code

No. PO000 or 0505] is detected. If the incident is still detected in the final check, perform STEP VI by using

a different method from the pravious one.

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

in ECM and A/T control unit. (Refer to EC-40.)
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TROUBLE DIAGNOSIS — Basic Inspection

SEF1421

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;
e Headlamp switch is OFF,

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

Cata link connector
\ +(DLC) for CONSULT

N

=/

SEF428R

BEFORE STARTING

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

2. Open engine hood and check the
following:

® Harness connectors for improper
connections

® Vacuum hoses for splits, kinks, or
improper cennections

® Wiring for improper connections,
pinches, or cuts

B v

CONNECT CONSULT TO THE VEHICLE.

Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-51.

A4

DOES ENGINE START? No .| Goto [8.
Yes
SEF050R v
CHECK IGNITION TIMING. NG; Adjust ignition timing by
Timing 1. Warm up engine sufficiently. turning camshait position
tight 2. Stop engine and disconnect throttle Sensor.
4 pasition sensor harness connector.
- 3. Start engine.
- 4. Check ignition timing at idle using
. timing fight.
Ignition timing:
15°+2° BTDC
OK
hd
SEF284G NG

CHECK IDLE SPEED ABJ. SCREW INI-
TIAL SET RPM (BASE IDLE SPEED).
Dces engine run at 700£50 rpm (A/T in
“N” position)?

Adjust base idle speed by

v OK

{Go to next page.)

EC-68

turning idle speed adjust-
ing screw.
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TROUBLE DIAGNOSIS — Basic Inspection

¥ MONITOR

THRTL PGS SEN
ENGINE SPEED
CLOSED THL/SW

Y NOFAL ]

1.2v
950rpm
ON

RECORD |

SEF427T)

Basic Inspection (Cont’d)

O

Y

Closed throttle position
switch connector X\
meclor

SEF418R

msconnzer  t0sed throttle
position switch
connector

Gom

SEF403T)

= l NG el
CHECK CLOSED THROTTLE POSITION »| Adjust continuity signal by
SWITCH IDLE POSITION. rotating throtile position
1. Select "A/T”, then “DATA sensor body. .
@ MONITOR" mode with CON- [
SULT.
2. Seiect "ENGINE SPEED” and A4
CLOSED THL/SW” from the RESET IDLE POSITION &

3. Read “CLOSED THL/SW” sig- MEMORY. engine suff- ’
nal under the following condi- : ciently. P
tion: — . “ ~
® Raise engine speed to 2,000 2. 'Srﬁlf/% 8%851 1.G

om. , “DATA MONI-
® Gradually lower engine TOR" mode with
speed.
“CLOSED THL/SW" signal should gtgg'grﬁ’g%}e‘he”
turn “ON” at 950+150 rpm with 3. Reconnect throttle bosi-
transaxle in “N” position. " fion senser harness
: OR - connector and closed —

1. Disconnect throttle position sen- throttie position switch [Fg
sor hamess connector and harmess connector.
closed throttle position switch 4. Turn ignition switch
harness connector. SON.

2. Check continuity batween 5. Turn ignition switch AT
closed throttle position switch “OFF" and wait at least :
terminals (5) and under the 5 seconds.
following condition. t steps 4.

@ Raise engine speed to 2,000 6. aﬂﬁgesé usnﬁps =)
rpm. . “CLSD THL/P
® CGradually iower engine SW in “DATA
speed. MONITOR"
Continuity should exist (closed moode with CON- BA
throttle position switch closes) at SULT changes s
950x150 rpm with transaxle in “N” o "ON”.
position. Repeat steps 4.
and 5. 20 times. EE
¢ 0K ElE
Reconnect throttle position sensor har-
ness connector and closed throttle posi- 8T
tion switch harness connector. =
. mS
¥ NG
CHECK TARGET IDLE SPEED » Adjust idle speed. Refer to BT
Read the engine idle speed in EC-25.
E “DATA MONITOR" mode with

CONSULT.

750250 rpm HA,

(in “N” position) T

R

Check idle speed.

75050 rpm =l

{in “N’’ position) ==

J, OK
S\,
After this inspection, unnecessary (1st IBX
irip) DTC might be displayed.
Erase the stored memory in ECM and A/T
control unit.
Refer to “ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION” (EC-31) and “HOW
TO ERASE DTC"” in AT section.
¢ OK
INSPECTION END
221
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

INSPECTION PRIORITY (ENGINE RELATED ITEMS)

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

Detected items (DTC)

Priority
1 ® ECM (P0605, 0301) ® Camshaft position sensoer circuft ® Engine coolant temperature sensor
(P0340, 0101) circuit (P0115, 0103) (P0125, 0908)
® Mass air flow sensor circult
(PO100, 0102) ® Vehicle speed sensor circuit ® |gnition signal circuit (P1320, 0201)
(PO500, 0104)
#® Throttle position sensor circuit ® Park/Neutral position switch circuit
(PO120, 0403) ® Intake air temperature sensor circuit (PO705, 1003)
(PO110, D4D1)
® EGR valve and EVAP canister
purge control selencid valve circuit ® Knock sensor circuit (P0325, 0304)
(P1400, 1005)
® A/T diagnosis communication line
(P1605, 0804}
2 ® EGR temperature sensor circuit ® Crankshaft position sensor circuit ® Front heated oxygen sensor circuit
(P1401, 0305) (P0335, 0802) (P1336, 0905) (PO130, 0303)
& A/T related sensors, solenoid valves @ Cooling fan circuit #® Bear heated oxygen sensor ciscuit
and switches (P1800, 1308) (PO138, 0707)
(PO705, 1101} (P0720, 1102)
(PO750, 1108} (PO755, 1201) #® Front heated oxygen sensor heater
(PO740, 1204) (PO745, 1205) circuit (0135, 0901)
(PQ725, 1207) (POT10Q, 1208)
(PO744, 1107) ® Rear heated oxygen sensor heater
circuit (PO141, 0902)
3 ® EGR function {P0400, 0302) & Misfire (PO300 - PO306, 0701 - 0603) ® Fuei injection system function

® EGRC-BPT valve function
(P0402, 0308)

® |ACV-AAC valve circuit
(P0O505, 0205)

(PO171, 0115) {PO172, 0114}
® Cicsed loop control (PO130. 0307)
® Three way catalyst function
® Improper shifting (P0731 - P0734, (P0420, 0702)
1103 - 1106)
® Signal circuit from A/T cenfrol unit to

ECM (P0G00)

EC-70
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

The ECM enters fail-safe mode if any of the following DTCs are recorded due to the open or short cir-

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

DTC No. : : : L
Detected items Engine operating condition in fail-safe mede
CONSULT ECM~ &,
GST
PO100 0102 Mass air flow sensor cir- ;| Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit =l
PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time
ture sensor circuit after turning ignition switch “ON” or “START". )
CONSULT displays the engine coolant temperature decided by ECM. LE
» Engine coolant temperature decided
Conttion (CONSULT display)
Just as ignition switch is turned ON or N .
START 20°C (68°F)
More than approx. 6 minutes after igni- . o EE
tion ON or START BUC (176°F)
20 - 80°C (68 - 176°F}
Except as shawn above (Depends on the time) AT
Po120 0403 Throttle position sensor | Throttle position will be determined based on the injected fuel amount and
circuit the engine speed. s,
: Therefore, acceleration will be poot.
Condition Driving condition R
When engine is idling Normal o
When accelerating Poor accelsration
EiE
Unable to Unable to | ECM ECM fail-safe activating condition
access ECCS access The computing function of the ECM was judged to be malfunctioning.
Diagnostic When the fail-safe system activates (i.e., if the ECM detects a malfunction Sih
Test Mode condition in the CPU of ECM), the MALFUNCTION INDICATOR LAMP on
1l the instrument panel lights tc warn the driver.
However it is not possible to access ECCS and DTC cannot be confirmed. ES
Engine contral with ECM fail-safe ’
When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
operation, JACV-AAC valve operaticn and cooling fan operation are con- BT
trolled under certain limitations. =
ECM fail-safe operation
Engine speed Engine speed will not rise more than 3,000 rpm &
Fuel injection Simultanecus multiport fuel injection system
tgnition timing Ignition timing is fixed at the preset valve EL
Fuel purnp Fuel pump relay is "ON when‘ engine is running and “OFF
when engine slails
Toaw?
IACV-AAC valve Full open IBS
Cocling fans Coaling fgn relay ON (l:hgh s"peed cond:-tlon) when engine
is running, and “OFF” when engine stalls
Reptace ECM, if ECM fail-safe condition is confirmed.
*: In Diagnostic Test Mode |l (Self-diagnestic results)
223
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
z o
—_ (o] T
I E L ~
n = o = L
a B |8 & R E:
i |2 = Zle|3|z)3
< L - s = (7] b
SYSTEM e | 2|0 g c | FE 5 3 8 | Reference page
— Basic engine control system w Z 2,214 £ Fle | 81212
= glu|lzlolelz|g|E]|2(8 2
= =T S|Q|5i{=|T|3!&
g O L2} &) Z 0 i < 1 w @] )
n | E|1 210 4|3 & | e {2 |w|lw/|a
[ i} =
olol|2]=2 19|z |lo|l=xi2]|=]|x%
E|X | % |3 = Ulag|om
< % || O8I |5 Elzx|a|a E
gl= ||| x| |8 |22 |x|wWw/|mM
1218|5818 3|5|31%|2/¢|k
TSl |s|S|{T| ||| |0|0|a
AA|AB |AC|AD | AE | AF [AG | AH | AJ | AK | AL | AM | HA
Fuel Fuel pump circuit ® | o o | Ol O O O | EC-238
Fuel pressure regulator system * | o|l®*|O0|0|lO]lO|lO]lO O EC-22
Injector circuit LA N EGRA J ® | O @] EC-232
Evaporative emission system OlOoToOlOolo1IOClO0]lO]0O O EC-18
Air Positive crankcase ventilation system Ol io|lo|lololololo OO EC-21
Incorrect idle speed adjustment L e |l e | OO O EC-25
|IACVY-AAC valve circuit ol*|Cc|lClo|lele | O]0D O O |EC181
|IACV-FICD solenoid valve circuit OO Q1 CIOIClO|l OO O EC-248
Ignition Incarrect ignition timing adjusiment ¢ & & & o ® 0O L EC-25
Ignition circuit CRERERERE e D . EC-195
EGR EGR valve & EVAP canister purge cantrol
L] .
solenoid valve circuit © SRRe © EC-206
EGR system O|e | & | e | 50 OO0 O EC-163
tain power supply and ground circuit LENOENGHENORES) CLo Ol o ) {EC-85
Cooling | Cooling fan circuit O1C| OO0l olC|lOITO0l® 0O O |EC-220
Air conditioner circuit OOl ool Ci OO O O (O | HA section

@ : High Possibllity item
(3 : Low Possibility Item

EC-72

{continued on next page}
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
5
- o
T 9 T @l
T e w
. = s iz )
o >
2 & o E2|z|¢2
E w w ju s [ Q <T Tl
= £l 51|83 wiw|[E|F|XI Ril&
= 2|08 Jia|Z2|lalo
T S|l E| = =)
< ol I Sl2la|3ix
SYSTEM = glz|o @ O|E &2 & |Reference page
— Basic engine control system u zZ|2(121|H4 E Ple|o|diz L
o Slwlgl|ladiz|z|E|E|l2|lol2 Bl
= o o w = Q =) < [17] _
s I = I ZIT|E|R|ZE|l2|81%
S22 |C|2|8|5|=|& T|loig
o |g2iZ2|0|8@ 2|3l || |lw|wia
ol|lz|2|m|alx =1z
w | < o ol =22 e
o E|lEiw | A = ui > Lo
Z_ L <L ¥ [s] g I ] é I (UJ'J’J % E
215|515 5|z|3|2|8|E|48I8IE
w Q = >
2|23 |z|2|e|a|B8|5|a!a
AA | AB| AC | AD| AE | AF |AG | AH | AJ | AK | AL | AM [ HA
ECCS Camshatt position sensor circuit ® & | e | ® | O L EC-157
Mass air flow sensor circuit e & | & O] e LA RS . EC-89 2
Front heated oxygen sensor circuit LR NEONN ® | O L EC-118 FE
Engine coolant temperature sensorcircuit | ® | O (O | Q| O |O j®* [ O | O ®) EC-100, 111
Throttle position sensor circuit L ® @ | & | OO L4 EC-105 .
Incorrect throttfe position sensor adjust- ol e ® elolo o EC-68 Al
ment
Vehicle speed sensor circuit OO0 O O EC-177
Knock sensor circuit OO | O O EC-149 =R
ECM ololo|lo|lCc|lolClo|lc|lO|O EC-189, 71
Start signal circuit @] EC-235
Park/Neutral position switch circuit O O OO O EC-1H B
Power steering oil pressure switch circuit O O10 EC-244
@ : High Posslib‘illity Item {continued on next page)
() : Low Possibility Item EE
8T
)
&
EL
DY
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM

— Basic engine control system

SYMPTOM

= | HIGH IDLE/LOW IDLE
&| ROUGH IDLEMHUNTING
2 | IDLING VIBRATION

& | SLOW/NO AETURN TO IDLE

% | OVERHEATS/WATER TEMPERATURE HIGH

£| EXCESSIVE FUEL CONSUMPTION

Z | EXCESSIVE OIL CONSUMPTION

£ | BATTERY DEAD (UNDER CHARGE)

& | HESITATION/SURGING/FLAT SPOT
& | SPARK KNOCK/DETONATION

% LACK OF POWER/POOR ACCELERATION

Reference page

Fuel

Fuei tank

Fuel piping

O

Vapor lock

Valve deposit

Poor fuel {Heavyweight gasoline, Low
octane}

O O] [C|O1E| HARDMNO START/RESTART (EXCP. HA)

Air

Air duct

Air cleaner

Air leakage from air duct
(Mass air flow sensor — throttle body)

Throttle body, Throttle wire

FE section

Air leakage from intake manifold/
Collector/Gasket

O[] O o o 0] [©

Cranking

Battery

Generator circuit

OO & (e O (OOl O 1O|0[0|0]E| ENGINE STALL

QO G (e O [OJC O O] O

D10 © |8 C OO0 O O] [C

QO e (e C (OO C O [O
QO C [0 © OO O 0| [©

o0

oo

Starter circuit

EL section

Drive plate

Inhibitor switch

AT section

Engine

Cylinder head

Cylinder head gasket

Cylinder block

Piston

Cio0i0

Piston ring

Connecting rod

Bearing

Crankshaft

Valve
mechanism

Timing belt

Camshaft

Intake valve

Exhaust valve

o|lC

Hydraulic valve liffer

Exhaust

Exhaust manifald/Tube/Muffier/Gasket

Three way catalyst

Lukrication

Oil pan/Qil strainer/Oil pump/Oil filter/Oil
gallery

Qil level (Low)/Filthy oil

Cooling

Radiater/Hose/Radiator filler cap

Thermostat

Water pump

Water gallery

Cooling fan

Coolant level (low)/Contaminated coolant

CIOOOOOIC e O] OO0 ]| eCC|ICOICICO|0|elo|lC] © | O

CIORIOCIOIC o |OCIOICIOI0] e &(CICIOIO|ICIO|IO

CRORIOOIC] O |QCIOCCICIC; @O0 |00
o1 6]le] o) ejie) o] ReN ellele] o] ¢lellelie]e] e]e]lellele]e

OO ODICID] O | 8|O0O|OO] e &O|IC|O0ICIO

o] a)ie] o) lerelo] N ol slielellelell le]e] olie]e]slele!
o] @lle) o) ellel el I ¢lele]e]e]elele]elelle] o]ele]le)

OlCO|eO] e

QIORPODOIC] © |OIOIC[IOIC|IOCICICICIOID|IC

® : High Possibility [tem
O : Low Possibility ltem

EC-74
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

® Specification data are reference values.
& Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their component’s signals/vatues/operations.

(i.e., Adjust ignition timing with a timing light before monitoring IGN TIMING. Specification data might be displayed even
when ignition timing is not adjusted to specification. This IGN TIMING monitors the data caiculated by the ECM

according 1o the input signals from the camshaft position sensor and other ignition timing related sensors.) =}
. . s
#® [f the real-time diagnosis results are NG, and the an board diagnostic system results are OK, when diagnosing the mass
air flow sensor, first check to see if the fuel pump control circuit is normal.
MONITOR ITEM CONDITION SPECIFICATION LS
® Tachomegter: Connect Almost the same speed as the CON-
CMPS-RPM (REF) ® Hun engine and compare tachometer indication with the CONSULT value. SULT value.
: ingine;?ﬁer warr_r:ir;wg ;?:F tdle 10-19V
ir conditioner switch:
MAS AIRFFL SE ® Shift lever: “N" 1420y -
® No-load 2,000 rpm 4-2. =E
COOCLAN TEMP/S ® Engine: After warming up More than 70°C {158°F)
FR Q2 SENSOR 0-03Veo06-10V EE\_T
® Engine: After warming up Maintaining enging speed at 2,000 rpm LEAN « RICH
FR Q2 MNTR Changes more than 5 times
during 10 seconds. F.'G\
RR ©2 SENSOR 0-0.3V s 06-10V
® Engine: After warming up Maintaining engine speed at 2,000 rpm
RR 02 MNTR LEAN « RICH En
ekl
° - R .
VHCL SPEED SE Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as
value the GONSULT value
BATTERY VOLT ® |gnition switch: ON (Engine stopped) 11 - 14V g5
® iti teh: Throttle valve fully closed 0.3-0.7V
THRTL POS SEN Igmtllcm switch; ON
{Engine stapped) Throtile valve fully opened Approx, 4.0V 57
<
EGR TEMP SEN @ Engine: After warming up Less than 4.5V
START SIGNAL ® |gnition switch: CN - START — ON CFF — ON — OFF
Throttle valve: ON E@
® it itch: Idle position
CLSD THL/P SW Igmtpn switch: ON
{(Engine stopped) Throttle valve: OFF -
Slightly open BT
. Air conditicner switch; OFF QOFF
Engine: After warming up, idle the R
AIR COND SIG engine Air conditioner switch: ON* ON A
(Compressar operates)
Shift lever “P" or "N” ON
P/N POSI SW ® |gnition switch: ON =
Excepl above OFF =
*: Any mode except OFF, ambient air temperature above 10°C (50°F)
B
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CONSULT Reference Value in Data Monitor

Mode {(Cont’d)

MONITCR ITEM CONDITION SPECIFICATION
] ] ) Steering wheel in neutral position OFF
PW/ST SIGNAL L E:gg;::: After warming up, idle the (forward direction)
The steering wheel is turmed ON
IGNITION SW ® |gnition switch: ON — QFF ON -» OFF
idle 2.4 - 3.5 msec.
INJ PULSE
2,000 rpm 2.3 - 3.2 msec.
. Idle 1.0 - 1.6 msec
B/FUEL SCHDL ® Engine: After warming up
@ Air conditioner switch: OFF 2,000 rpm 0.7 - 1.3 msec
® Shift lever: “N” idle 15° BTDC
IGN TIMING ® HNo-load
2,000 rpm Mare than 25° BTDC
Idle 15 - 40%
IACV-AAC
2,000 rpm —
A/F ALPHA ® [Engine; After warming up Maintaining engine speed at 2,000 rpm | 50 - 158%
AlR COND RLY ® Air conditioner switch: OFF — ON* QFF — ON
® |gnition switch is turned to ON {Operates for 5 seconds)
® Engine running and cranking ON
FUEL FUMP RLY ® When engine is stopped (stops in 1.5 seconds)
® Except as shown above OFF
Engine coolant temperature is 94°C OFF
(201°F) or less
® After warming up engine, idle the ) )
. Engine coolant temperature is between
COOLING FAN engine . N o o LOW
® Air conditioner switch: OFF 96°C (203°F) and 104°C (219°F)
Engine coolant temperature is 105°C HIGH
{221°F) or more
® Engine; After warming up i .
® Air conditioner switch: OFF Idle [Vehicle speed is below 8 krvh (5 ON
® Properly raise drive wheels off the MPH)]
EGRC SOV ground
® Place AT selector lever in “D” posi- | 5 450 mm [Vehicke speed is over & km/h oFF
tian (5 MPH])
® No-load
® Engine speed: Idle ON
FR 02 HEATER
® Engine speed: Above 4,200 rpm OFF
® Engine speed: Below 6,350 rpm ON
RR 02 HEATER
® |gnition switch: ON (Engine stopped) OFF
® Engine: After warming up dle 18.2 - 38.0%
® Air conditioner switch: OFF ' ]
CALLD VALUE @ Shift lever: “N” .
® No-load 2,500 rpm 14.8 - 33.5%
& |gniti itch: Throttle valve fully closed 0.0%
ABSOL THP/S Ignltl.on switch: ON
(Engine stopped) Throttte valve fully opened Approx. 88%
® Engine; After warming up Idle 3.2 - 6.7 gmis
® Air conditioner switch: OFF ] '
MASS AIRFLOW ® Shift lever “N” /
® No-load 2,500 rpm 87-21.9 gmle

“: Any mode except OFF, ambient air temperature above 10°C (50°F}

EC-76
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data

Monitor Mode

The foliowing are the major sensor reference graphs in “DATA MONITOR"” mode.

(Select “HI SPEED” in “DATA MONITOR” with CONSULT.}

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

the accelerator pedal with the ignition switch “ON".

The signal of “THRTL POS SEN” and “ABSOL TH-P/S” should rise gradually without any intermittent drop  Elif
or rise after “CLLSD THL/P SW” is changed from “ON” to “OFF".

CLSD THL/P SW -00"08  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
Futl i " R
Release .
S .
Ful ' i
Depress i :
i i
i t sEFossp

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR O2 SENSOR, FR 02 SENSOR,

INJ PULSE

Below is the data for "CMPS-RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR Q2 SENSOR”,
“FR 02 SENSOR” and “INJ PULSE” when revving quickly up to 4,800 rpm under no load after warm-

ing up engine sufficiently.
Each value is for reference, the exact value may vary.

00"06
+04"67
4!I3 64
J

(REF)
X100rpm
32
1

16
1

.....

CMPS*RPM
08:25

-00"06
+04"67
51

1 ]

38

x0. 1V
26
1

e s ST T

13
L

MAS AIR/FL SE

09:25
0

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

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

SEFO59P
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TROUBLE DIAGNOSIS — General Description

—00"06

THRTL POS SEN

09:25

—00"06

RR 02 SENSOR

-00"08
+04"67

FR 02 SENSOR

09:25

=00"08

INJ PULSE

09:25

+04"67

x0.1Y

x0.01V +04"67

09:25

x0.01v
128
1

+04"67

MSEC

26
i

13

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

+« “THRTL POS SEN" should increase while
depressing the accelerator pedal and shou'd
decrease while releasing it

128
]

64
L

* "RR C2 SENSCR" may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.

256
]

192
1

84

» 'FR 02 SENSOR” may increase immediately after

pem——— -~ depressing the accelerator pedal and may

decrease after releasing the pedal.

20

15
1

10
L

* “INJ PULSE” should increase whan depressing
the accelerator pedal and should decrease
when the pedal is released.

SEF417R
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TROUBLE DIAGNOSIS — General Description

Behind glove box ECM Terminals and Reference Value

PREPARATION

1. ECM is located behind the glove box. For this inspection:
¢ Remove glove box bucket. .

¢ Remove lower finisher panel by reaching through the B8

glove box and releasing the spring clips. N

ECM harness connector
AECO18A

2. Remove ECM harness protector.

ECM harness protector
. AEC213)

3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests
easily. A
e 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 notf be exact.

\ng)
el

8T
RIS
BT
1%; HE
ZThin wire Tester praobe
L,

seree7| ECM HARNESS CONNECTOR TERMINAL LAYOUT

153

01102{f03| 104105106
107108109 [110[111[112
113[114[115 116117118

ofa1] [s3l54]55 |s6

4145|46/5758159(60] [g1
la7l4el62l63l64i65]

[51]52] lesl67/68[69]

SEF084F
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

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

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MILI\(;AL COLOR iTEM CONDITION (DC Voltage)
|Engine is running.]
l_ 0.4 - 0.6V*
ldle speed
1 L {gnition signal
[Engine is running. |
,_ 1.1 - 13w
Engine speed is 2,000 rpm
“Engine is runniE
2 W Ignition check L Approximately 9V*
Idle speed
|Engine s running.]
3 G/w Tachometer T_ 0.6-1.6V*
Idie speed
lEngine is running.|
'Ignition switch “OFF”| 0-1V
For a few seconds after turning ignition switch
4 WiG ECCS relay (Self-shutoff} “OFF”
|Ignition switch “OFF"J
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
|Ignition switch “ON“I
7 G/B A/T check signal - 3.0V
|Engine is running.l
fignition switch “ON”|
For 5 seconds after turning ignition switch 0.7 - 0.9V
uONll
8 UR Fuel pump relay [Engine is running.]
Ignition switch “ON"
l_ BATTERY VOLTAGE
More than 5§ seconds after turning ignition (11 - 14V)
switch “ON”
9 L/B A"_ conditioner pressure [Ignition switch “ON”| Approximately 5V
switch
LEngine is running
10 B ECCS ground Engine ground
ldie speed
[Engine is running| BATTERY VOLTAGE
Cooling fan is not operating (11 - 14V)
13 BR/W Cooling tan relay (High)

[ingine is running.|

Cooling fan is operating at high speed

0.7 - 0.8V

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)

EC-80
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MENAL COLOR ITEM CONDITION (DC Voltage)
NO.
|Engine is running. | BATTERY VOLTAGE
Cooling fan is not operating (11 -14V)
14 L/OR Cooling fan relay (Low)
Engine is running.
| | _ 07 - 0.8V
Cooling fan is operating at low speed
|Engine is running.|
Approximately OV
Both A/C switch and blower switch are “ON™*
15 LG Air conditioner relay — _
|Engine is running.| BATTERY VOLTAGE
A/C switch is "OFF” (11 - 14V}
[ignition switch “ON"] Approximately 0.7V
18 FPU Malfunction indicator lamp |Engine is ruﬂninglj BATTERY VOLTAGE
I— Idle speed (11 - 14V)
|Engine is running.|
19 B ECCS ground |_ Engine ground
Idle speed
llgnition switch “ON"J Approximately OV
20 /B Start signa! BATTERY VOLTAGE
[Ignition switch “START"| (8 - 12V)
|Engine is running.]
|— Both air conditioner switch and blower switch 2.0 - 25V
21 W/R Air conditioner switch are “ON” (Compressor operates)
[Engine s running. | BATTERY VOLTAGE
Air conditioner switch is “OFF” (11 - 14v)
/lgnition switch "ON”|
Approximately OV
2 oB AT control unit Gear position is “N” or “P” (A/T models)
{Park/neutral position) |Ignition switch "ON~
4 -6V
Except the above gear position
[Ignition switch "ON"|
03-07V
Accelerator pedal released
23 R Throttle position sensor
Ignition switch “ON”
l 1 Approximately 4V
Accelerator pedal fully depressed
|Ignition switch "ON"|
24 G/W A/T Signal NO. 1 |Engine is running'l 6 - BV
L Idle speed
|Engine is running.|
Approximately OV
- b Power steering oil pres- - Steering wheel is being turned

sure switch

|Engine is running.|

L Steering wheel is not being turned

Approximately 5V

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

EC-81
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA )
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
Engine is running. A imately 5.0 - 6.0V*
26 Gy Vehicle speed sensor | | Apgrox;t Y
Slowly rotating front wheeis (AC voitage)
. Approximately O - 4.8V
28 YIG Intake air temprature |Engine is running.| Output voltage varies with
Sensor intake air temperature.
ngnition switch "ON"!
29 W AST signal No. 2 [E”Qi”e is running.l 6 - 8V
idle speed
30 G/Y A/T signal No. 3 Ignition switch "ON” ov
[Tgnition switch “ON"
Approximately 0.4V
a3 G Throttle position sensor Accelerator pedal released
signal {To A/T control unit) Jlgnition swiich “ON"
Approximately 4V
Accelerator pedal fully depressed
|Igniti0n switch "OFF”J v
88 Ly Ignition switch S—— BATTERY VOLTAGE
[Ignltlon switch “ON ] (11 - 14V)
[Engine is running. |
39 B/R ECCS ground |_ Engine ground
Idie speed
40 G/B Camshaft position sensor | |[ENgine is running. 0.2 - 0.5V
44 a/B (Reference signal) Idle speed ) )
| | Engine ground
Engine is running. (Probe this terminal with
43 B/R ECCS ground .
g Idle speed & tester probe when
maasuring.)
“1 GY Camshaft position sensor | [ENGine is running.| 2.0 - 3.0V
45 G/Y {Position signal) Idie speed ’ ’
[Engine is running.—r
Front heated oxygen sen- 0 - Approximately 1.0V
16 LG sor After warming up sufficiently and engine speed | (periodically change)
is 2,000 rpm
|Engine is running.| (Warm-up condition)
L_ 1.3-1.7V
Idie speed
47 WL Mass air flow sensor
[Engine is running.| (Warm-up condition)
L_ 1.7 - 21V
Engine speed is 2,000 rpm
; Engine is running.| (Warm-up condition)
48 OR/L Mass air flow sensor I |_ ‘ Approximately 0V
ground Idle speed
49 BR ;2\:\?315;;;/“0” sensor @ﬁtion switch “ON” Approximately 5V
JEngine is running.| {Warm-up condition)
50 B/Y Sensors’ ground Approximately 0V

L Idle speed

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)

EC-82
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voitage) ~
NO. &l
Approximately 0 - 4.8V
i - Output voltage varies with i
51 LG/R :Englne coolant tempera |Engine P running.| u pu voltag ! BiE,
ure sensor engine cooclant tempera
ture.
fon Fontod [Engine is running.| E¥
ear heated oxygen sen- ]
52 w sor After warming up sufficiently and engine speed | 0 - Approximately 1.0V
is 2,000 rpm 1o
&
53 LG Crankshaft position sensor |Engine is running.| (in “N” position) More than 0.4V*
(OBD) I— Idle speed (Air conditioner switch “OFF”) (AG voltage}
[Engine is running. |
54 W Knock sensor Approximately 2.5V
Idle speed EE
[Engine s running.]
8- 11V
Idle speed BT
55 | SB IACV-AAC valve [Engine is running |
Rear_window dgfcgggr is operating 4.7V Ei
Steering wheel is being turned
Air conditioner is operating
Headlamps are in high position
Fidy
56 | BW BATTERY VOLTAGE
Power supply for ECM Ilgnition switch "ON”| 11 - 1av
81 B/W (11 - 14V)
EE
i Engine is running.
58 YIG Data link connector for l | 6 - 10V
GST Idle speed (GST is disconnacted) -
|Engine is running.[ {(Warm-up condition) =
Less than 4.5V
ldle speed ~
62 W/PU | EGR temperature sensor B
|Engine is running.| (Warm-up condition)
0- 15V
EGRH system is operating a7
=
64 Y/R |Engine i running.| Approximately 0V
Data link connector for .
65 | YB CONSULT e speed (CONSULT is connected and Appraximately 4 - 9V HA,
68 YiL turmned on) Approximately 3.5V*
BATTERY VOLTAGE
70 Y Power supply (Back-up) |Ignition switch “OFF"| (11 - 14V) =
102 G/OR Injector No. 1
104 | G/R Injector No. 3 (B4
107 G Injector No. 2 _ ] BATTERY VOLTAGE
\Engine is runmng.] 1 - 14V
109 | Y/PU Injector No. 4 {11 - 14V)
111 Y/G Injector No. 5
114 GY/L Injector No. 6
*. Average voltage for pulse signal {(Actual pulse signal can be confirmed by oscilloscope.}
235

EC-83



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voitage)
NO.
Engine is running.| {(Warm-up condition)
Properly raise drive wheels off the ground BATTERY VOLTAGE
) Set A/T selector lever in D" pasition (11 - 14V)
EGR valve & EVAP canis- Engine speed is 2,000 rpm [Vehicle speed is
103 GY ter purge control solenaid aver 8 km/h (5 MPH)]
valve
|Engine is running,| (Warm-up condition}
}: Engine speed is above 3,200 rpm 0.8 - 0.9V
Idle speed
[Engine is running. |
106 B ECCS ground |_ Engine ground
Idle speed
|[Engine is running.—l
12 B ECCS ground Engine ground
Idle speed
Engine is running.
113 B/W Current return ! ]_ I BATI—EF\‘/Y VOLTAGE
ldle speed (17 -14V)
[Engine is running. |
Approximately 0.2V
15 B Front heated oxygen sen- Engine speed is below 4,200 rpm
h — -
sor heater [Engine is running.| BATTERY VOLTAGE
Engine speed is above 4,200 rpm (11-14V)
|Engine is running. |
. _ Approximately 0.2V
‘6 v Rear heated oxygen sen- Engine speed is below 6,250 rpm
sor heater ['gnition switch "ON” BATTERY VOLTAGE
|— Engine is stopped (11 - 14v)
'Engine is running.]
118 B ECCS ground Engine ground

ldle speed

EC-84
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

o)
@]
IGNITION SWITCH EC-MAIN-O1
ON or START BATTERY BATTERY
| | ] . i )
104 10A jop |Pieter to "FL-POWER".
; : i
u o i
------------------------- |31 D ,
mm  Detectable line for DTC
Y R —: Non-detectable line for DTG LG
|
-
EC-miLpL € R ? —I
R R
enlliEnl
&n]ECes
RELAY FE
Fi03
L] Iil
1 5
To LT_I L@XT
..—-—y-’gg_w\]gm WG BWwW
ol —
/j\
o
LY —_—
! To R
?_U"") EC-AACA b
LY Y BW WG BW  BW
[Eal ol [ I exl ol cal =
IGNSW BATT CRTN SSOFF VB VB ECM
(ECCS
CONTROL
MODULE} a7
GND-C  GND-C GND-l  GND-I  GND-E  GND-E  GND-E
I (] L ECE T S 2 T 2
B/R B/R B B8 8 g B AS
I 1 I ] n n [ ] To f
? ® ® ? O—cP L onse
B/R B BT
|—|—| |-L‘|- =
P
F203 Feot
B/R B
1 [ &
@-: B=@
[ ]
B/R B
i L EL
F213 F215
_ [
- — = B
a4 o el ARG ARENED ARENGED EMIED
8 Fa [1ol11]12{13]14]15]16] "W \dls56/ gy \&l|a|7]8/ Gy 5161718/ BR 5] L

101[102]103] }1041105)106
107[108]109] }110[111]112
113¢114]115] [116]117]118

Vfﬁ
TRV H.S.
AEC173A
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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 @3 (ECCS ground).

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voliage)
NO.
‘Engine is running.i
[Ignjtion switch "OFF”[ 0-1v
For a few seconds after turning ignition switch
4 W/G ECCS relay (Seli-shutoff) “OFE”
[ignition switch "OFF”
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
,Engine is running.‘
10 B ECCS ground l_ Engine ground
Idle speed
[Engine is running. |
19 B ECCS ground Engine ground
Idle speed
rlgniﬁon switch “OFF” oV
38 LY Ignition swiich BATTERY VOLTAGE
[lgnition switch “ON”J (1 - 14V)
]Engine is running.|
39 B/R ECCS ground L Engine ground
Idle speed
|E __ _ ] Engine ground
ngine Is running- {Probe this terminal with
43 B/R ECCS ground L & tester probe when
Idle speed P
measuring.)
56 | BW BATTERY VOLTAGE
Power supply for ECM [Ignition switch "ON"
81 BW (11 - 14V)
BATTERY VOLTAGE
70 Y Power supply {(Back-up) Ignition switch “OFF” (11 - 14V)
LEngine is runningj
106 B ECCS ground |._ Engine ground
Idle speed
‘Engine is running.l
12 B ECCS ground |_ Engine ground
Idle speed
Engine is running.
113 B/ Current return I l_ J BATTERY VOLTAGE
Idle speed (11 - 14V)
lEngine is running.J
118 B ECCS ground Engine ground

ldle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

— COMNNECT
[ Bzl CONNECTOR \AE
I
)
B
W%
(0 7 ()
SEFOG5P
. CONNECT '|
ECM [OICONNECTOR"
70
D
“SEF055R
ﬁ CONNECT
A€
[Ecm_ocomnecTon]
5661+ 113
G @& Y
D
SEFOSTR
. DISCONNECT 'l . nlscuMNEcr
(E=X |0|CONNECTOF!|! I 2? 1
56e61+113 5]
SEF065R

(Cont’d)
INSPECTION START
b4 No :
Start engine. »| CHECK POWER SUP-
Is engine running? PLY-I.
1. Turn ignition switch
YeS “ON”.
2. Check voltage hetween
ECM terminal and
ground with CONSULT
or tester.
Voltage: Battery volt-
age
If NG, check the following.
® Harness connectors
@D,
® 10A fuse
® Hamess for open or short
between ECM and fuse
i NG, repair hamess or con-
nectors.
+OK
Go to “CHECK
GROUND CIRCUIT” on
next page.
B b § NG
CHECK POWER SUPPLY-II. »| Check the following.
1. Stop engine. ® Harness connectors
2. Check voltage between ECM terminal !
@ and ground with CONSULT or ® {0A fuse
tester. ® Harness for open or short
Voltage: Battery voltage between ECM and battery
If NG, repair hamess or con-
oK nectors.
v oK
CHECK POWER SUPPLY-III. » Golo “CHECK
1. Turn ignition switch “ON" and then GROUND CIRCUIT” on
“OFF". next page.
2. Check voltage between ECM terminais
, , @ and ground with CON-
SULT or tester.
Voltage: Case-1: Battery voltage does
After turning ignition switch “OFF”, not e:?i’st. 9
battery voltage will exist for a few Case-2: Battery voltage exists
seconds, then drop to approximately for more than a few
ov. seconds.
NG
Case-2
Case-1 »| Goto “CHECK ECCS
RELAY" on next page.
v

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

Main Power Supply and Ground Circuit

EC-88

8] Behind giove box (Cont,d)
iy ECCS relay
N\ (B I
&
il CHECK HARNESS CONTINUTY NG Repair harmess or connec-
BETWEEN ECCS RELAY AND ECM. tors.
N —~<f/ 4 1. Disconnect ECM harness connector.
=/ 2. Disconnect ECCS relay harmess con-
~ nector. (ECCS relay is mounted on top
of ECM.)
3. Check harness continuity between ECM
ECM hamess connector - T
AECO23A Lirlmmals , , @ and relay termi-
|— Continuity shouild exist.
If OK, check hamess for short.
OK
¥
CHECK VOLTAGE BETWEEN ECCS NG_ Check the following.
RELAY AND GROUND. #® Harness connectors
Check voltagae between relay terminals ,
(@, (® and ground with CONSULT or ® 10A fuse
tester. ® Harness for open or short
Voltage: Battery voltage between ECCS relay and
battery
= OK It NG, repair hamess or con-
AECD74A nectors.
m DISCONMECT . DISCONNECT h 4
. & = ) || cHECK ouTPUT SIGNAL CrReuT. NG, | Repair hamess or connec-
e i Check hamess continuity between ECM tors.
I's) 3 terminal and relay terminal (1).
“— ecm_| 4l CONNECTOR ” (21} Continuity should exist,
L5 If OK, check harness for short.
OK
[Q] N N
@i@ CHECK ECCS RELAY. G> Replace ECCS relay.
1. Apply 12V direct current between relay
terminals and .
SEF207P] | 2. Check continuity between reiay termi-
nals and .
12v (1) - () applied:
— Continuity exists.
o O No voltage applied:
No continuity
oK
!J:Z_U\ \ 4
BXE CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”". ® Hamess connectors
3 2. Disconnect ECM harness connector. ,
3. Check harness continuity between ECM ® Harness connectors
terminals (10, W9, ‘ ; ,
SEF023M , and engine ground. ® Harness for open or short
Continuity should exist. between ECM and ground
— if OK, check harness for short. If NG, repair harness or con-
nectors.
[[—_Ecm__jo|connecTor]) . lOK
10
19,39, 43,106, 112, 118 Check ECM pin terminals for damage and
check the connection of ECM harness
connector.
e e l
@@, INSPECTION END
- AEC496
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

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

Therefore, the ECM must supply more electric current to main-
tain the temperature of the hot wire as air flow increases. The -
ECM detects the air flow by means of this current change.

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

SEF811J

TER-
WIRE DATA S,
MINA DITI =2
L lcoLon ITEM CONDITION (DC Voltage) '
NO.
[Engine is running.' (Warm-up condition} BT
L 1.3-1.7V i
|dle speed
47 WiL Mass air flow sensor
|Engine is running.] (Warm-up conditicn) 2z,
L 1.7 -21V o
Engine speed is 2,000 rpm
; Engineg is running.| (Warm-up condition) 2
48 ORI Mass air flow sensor l L | Approximately OV [FE
ground Idle speed
A
CONSULT REFERENCE VALUE IN DATA MONITOR MODE BE
MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up lclte 1.0- 1.7V ST
MAS AIR/FL SE ® Air conditioner switch: OFF
® Shift lever: “N”
® Mo load 2,000 rpm 14-22V -
D
® Engine: After warming up Idl 18.0 - 38.0%
CALILD VALUE ® Air conditioner switch: OFF |~ o
® Shift lever: “N” o _
® No-load 2,500 rpm 14.8 - 33.5% ET
® Engine: After warming up idl 32 .87
MASS AIR FLOW ® Air conditioner switch: OFF © 6.7 gm/s
® Shift lever: “N” U
® No-load 2,500 rpm 8.7 - 21.9 gm/s e
ON BOARD DIAGNOSIS LOGIC g
El=
Diagnostic Trouble S Chack tems
Malfunct tected when ...
Code No. alfunction is detected when (Possible Cause)
PO100 A) An excessively high or low voltage from the sensor |® Harness or connectors 2%
0102 is sent to ECM.* (The senscr circuit is open or shorted.)

........................................................................................ ® Mass air flow sensor

B}, C} Voltage sent to ECM is not practical when com-
pared with the camshaft position sensor and
throttle position sensor signals.

*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. (Refer to EC-71.)

Engine operating condition in fail-safe mode

Engine speed will not rise more than 2,400 rpm due to the fuel cut.
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TROUBLE DIAGNOSIS FOR DTC P0100

CMPSsRPM(REF)

¥r MONITOR  + NOFAIL []

750rpm

| RECORD

SEF420T)

Mass Air Flow Sensor (MAFS) (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If 1st trip DTC can-
not be confirmed, perform “Procedure for malfunction B”. If 1st
trip DTC still cannot be confirmed, perform “OVERALL FUNC-
TION CHECK”, “Procedure for malfunction C".

Procedure for malfunction A

[ 1)

Turn ignition switch “ON”, and wait at least 6 sec-
onhds.

2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds.
OR
~m=r 1) Turn ignition switch “ON”, and wait at least 6 sec-
Q%T/.
onds.
2) Start engine and wait at least 3 seconds.
3) Select “MODE 7 with GST.
OR
awoy 1) Turn ignition switch “ON”, and wait at least 6 sec-
7 onds.
2) Start engine and wait at least 3 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
4) Perform “Diagnostic Test Mode Ii” (Self-diagnostic

results) with ECM.

EC-90
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

O] Procedure for malfunction B
w MONITOR - 5x NOFALL flj\l 1} Turn ignition switch “ON”.
CMPS=RPM(REF) 750rpm B/ 2) Select “DATA MONITOR” mode with CONSULT. G
COOLAN TEMP/S 85°C 3) Start engine and warm it up sufficiently.
4) Run engine for at least 10 seconds at idle speed.
— OR bA
(&= 1) Turn ignition switch “ON”.
~=12) Start engine and warm it up sufficiently.
3) Run engine for at least 10 seconds at idle speed. El
| RECORD 4) Select “MODE 7" with GST.
SEF421T OR .
ey 1) Turn ignition switch “ON”, L
- - Y P ~- 2} Start engine and warm it up sufficiently.
naine spes sensor vollage 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 II” {Self-diagnostic __
e results) with ECM. FE
o ! i
= 3
‘ { OVERALL FUNCTION CHECK i
\ A Use this procedure to check the overall function of the mass air
64 ;1(‘51;05'2 18 0 | 5t 3 26 13 0 flow sensor circuit. During this check, a 1st trip DTC might not
rpm . i i
CMPS-HPPM(REF) MAS AIR/FL SE be confirmed. Fl
'; ’ Procedure for malfunction C
‘r ‘ @ 1) Turn ignition switch “ON”. B
| ] 2) Start engine and warm it up sufficiently.
v \ i 3) Select “DATA MONITOR” mode with CONSULT.
° "-\ 4) Check the voltage of mass air flow sensor with EZ
‘] “DATA MONITOR".
— —_— 5) Check for linear voltage rise in response to increases
8 Bgeme 08 30 to about 4,000 rpm in engine speed. A
CMPS*BPM{REF) MAS AIR/FL SE
seroass| (2= 1) Turn ignition switch “ON”. 7
S22} Start engine and warm it up sufficiently. Bt
3) Select “MODE 1" with GST.
FUEL SYS #2 UNUSED 4) Check the mass air flow with “MODE 1",
COOLANT TEMP S 5} Check for linear mass air flow rise in response to E7
LONG FT #1 2% increases to about 4,000 rpm in engine speed.
ENGINE SPD 1000RPM OR
VEHICLE SPD Okmyn — — YN — 2
G ADVANCE S8C (.-/é“u?;i 1) Turn ignition switch "ON". .
MAE oS 0-Ogm/%§/§ " 2) Start engine and warm it up sufficiently.
025 LOCATION a 3) Check the voltage between ECM terminal and |
0BT Bt 0680 ground. =l
028 B1,82 0.080v 4) Check for linear voltage rise in response to increases
SEF003P to about 4,000 rpm in engine speed. 5
[ ﬁ J| m CONNEGT
[ ECM  [C|CONNECTOR
° usk P
\ G D O
Wog ‘ =
Yt ' SEF998N
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

EC-MAFS-01

e : Detectable line for DTC

BATTERY
' —  Non-detectable line for DTC
% 104 Refer to “EL-POWER”". -
a7 To EC-MAIN
[47] @ mmmciimp i oyps
L 1
BW
] r-—,
T
BW
| =1l
MASS AR
® FLOW SENSGR
|
R R A |
=1 =1 OR/L WL
o
” v B3
? [ |
1 I
KE[NE i .
L] -t eo—
WG BAN -
ORL WAL
CEr 09 - 1) g
oL WL
e Y Yo—
BAW ' '
n N I B
Onvwim@mupw el
L] ] -
WiR WiR
1
B/R
|—'—|-
B/A
W/G WA WiR BN ORL WL I
1] G (e alcal .'B—l
- EGM (ECCS |
SSOFF VB VB CRTN QA- QA+ CONT(HOL i !
MODULE)
Fio] — =
F213 F215
_ = ?
[5<]
APINGRs )Y AlelaliNGi2y  C3[OG  [EE  [e[] o [als]e]7 ]G
Nalsls/ &y Nel6[7[8/ BA BR 5] ¢ ARNRNBPEREERE
I |
101{102]103] |1041105]106)
107]108]108| [110]111]112 Fiof W
113[11a)115] [118[117[118 W H.S.
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass air flow sensor
harness connector

SEF739R

OISCINMEGT

AECE31

SEF084R

Fl

MSCORNECT & JrECONNECT

A€ A€

[_ecm _[o[conNECTOR]| G[z%j
48

(4

AEC777

DISCONMECT E DISCANNECT
A€ A€
=]

[_EomM__Jo|connEGTOR]|
a7

[Ql

(%)

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

AEGY78

(6]
v
CHECK POWER SUPPLY. NG | Check the foltowing. ¥4,
t. Turn ignition switch “OFF". #® Harness connectors
2. Disconnect mass air flow sensor har- ,
ness connecior. ® Hamess for open or short FE[M
3. Tumn ignition switch “ON", between ECCS relay and =
4. Check voltage between terminal @ mass air flow sensor
and ground with CONSULT or taster. ® Harness for open or short
Voltage: Battery voltage between ECM and mass LG
air flow sensor
OK If NG, repair harness or con-
nectors.
E ¥
CHECK GROUND CIRCUIT. NG# Chack the following. e
1. Turn ignition switch "OFF". ® Harness connectors s
2. Disconnect ECM harness connector. ,
3. Loosen and retighten engine ground ® Harness for open or short
screws. between ECM and mass BT
4, Check harness continuity between ter- air flow sensaor ’
minal and ECM terminal . if NG, repzair harness or con-
Continuity should exist. nectors. i
If OK, check harmess tor short, &
OK
v . RA
CHECK INPUT SIGNAL CIRCUIT. »| Check the following.
Check harness continuity between termi- ® Harness connectors
nal (1) and ECM terminal @2). . ER
Continuity should exist. ® Harness for open or short !
If OK, check harness for short. between ECM and mass
air flow sensor
OK tf NG, repair hamess or con- T
nectors,
v NG ES
CHECK COMPONENT » Replace mass air flow sen-
{Mass air flow sensor). Sor.
Refer to “COMPQONENT INSPECTION” BT
on next page. =1
OK
g
h 4 =
Disconnect and reconnect harness con-
nectors in the circuits. Then retest. =
2
Trouble is not fixed.
b
ST
Check ECM pin terminals for damage and {074
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.
v
INSPECTION END
245
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’'d)

SEF740R

SEFg32)

COMPONENT INSPECTION

N "
») G}J . @j:] Mass air flow sensor

A 1. Turn ignition switch “ON”.
@w 2. Start engine and warm it up sufficiently.
' 3. Check voltage between terminal (1) and ground.

Conditions Voltage V
Ignition switch “ON" (Engine stopped.) Less than 1.0
Idle (Engine is warmed-up sufficiently.) 1.0-17
Idle to about 4,000 rpm™ 1.0 - 1.7 to Approx. 4.0

*.

Check for linear voltage rise in response te increases to about 4,000 rpm
in engine speed.

4. [t NG, remove mass air flow sensor from air duct. Check hot

wire for damage or dust.

EC-94
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake air lemperaiuse sensor Intake Air Temperature Sensor
COMPONENT DESCRIPTION -
= The intake air temperature sensor is mounted to the air duct al
( ] housing. The sensor detects intake air temperature and trans-

mits a signal to the ECIM.

The temperature sensing unit uses a thermistor which is sensi-
tive to the change in temperature. Electrical resistance of the
b thermistor decreases in response 10 the temperature rise.

Lead wires \_

This sensar is not used to control the engine system. It is used
seragar|  ONly for the on board diagnosis.

(Reference data)

20f
ng Intake za(j(r:teur;perature Volt\?ge* Resistance ki
5 ar Acceptable {'F) V)
g 2r 20 (68) 3.5 21-29
558 80 (176) 1.23 0.27 - 0.38 Bl
8 o4l .
o * Thess data are reference values and are measureetween ECM terminal
0.2+ {Intake air temperature sensor) and ECM terminal 43} (ECCS ground).
Ot 830 20 50 80 100 A
(-4} (32) (RB)(104{140: {176)(212)
Temperature “C (“F}
SEFO12P
=3
ON BOARD DIAGNOSIS LOGIC o
Diagnostic
Lo Check ltem T
Trouble Code Malfunction is detected when ... ecx flems iyl
No {Possibie Cause)
PO11C A) An excessively low or high voltage frem the sensor is | ® Harness or conneclors )
0401 sent to ECM. {The sensor circuit is open or shorted.) B
........................................................................................... ® Intake air temperature sensor
B) Rationally incorrect voltage from the sensor is sent to B
ECM, compared with the voltage signal from engine 8T
coolant tempearatura sensor.
L’?"L;'
DIAGNOSTIC TROUBLE CODE CONFIRMATION -
¥ MONITOR ¢ NOFAlL [] PROCEDURE
CMPS»RPM(REF) Orpm Perform “Procedure for malfunction A” first. If 1st trip DTC can- £V

not be confirmed, perform “Procedure for malfunction B”.
Procedure for malfunction A

7@y 1) Tum ignition switch “ON”. e
\B/ 2) Select “DATA MONITOR” mode with CONSULT.
3} Wait at least 5 seconds. =
OR
| RECORD || @ 1) Tum ignition switch “ON” and wait at least 5 sec-
i onds. B
2) Select MODE 7 with GST.
OR
(nov 1) Turn ignition switch “ON" and wait at least 5 sec-
7 onds.

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

3) Perform diagnostic test mode Il (Self-diagnostic
results) with ECM.
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Intake Air Temperature Sensor (Cont’d)

Procedure for malfunction B
T MONITOR ¥r NO FalL

= 1) Lift up vehicle and open engine hood.
COOLANTEMP/S  30°C 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

[ RECORD | down engine.
SEF00ZP o Perform the following steps before engine coolant
temperature is above 90°C (194°F).
FUEL SYS #1 UNBEEE 3) Turn ignition switch “ON”.
CALC LOAD 0% 4} Select “DATA MONITOR” mode with CONSULT.
-
- — 3 SIS wer o
L # % ift selector lever to “D” position.
RPM

\EJQEIIEI,EESEED 8km/rg 7) Hold vehicle speed at 70 - 80 km/h (43 - 50 MPH) for
IGN ADVANCE 5.0 .
INTAKE AIR 25°C 2 minutes.
MAF 0.0gm/sec OR
THROTTLE POS 0% ) . _
Q25 LOCATION 3 =) 1) Lift up vehicle and open engine hood.
025 B1,51 0.380V G . : A .
Q2FT B1.51 0% 2} Wait untili engine coolant temperature is iess than
02S B1,52 0.006V 90°C (1940[:)

SEF950N (a) Turn ignition switch “ON”.

(b) Select MODE 1 with GST.

e Py (c) Check the engine coolant temperature.
| Ecm__jo] coneoron| ffe ) | 8 (d) If the engine coolant temperature is not less than
3 90°C (194°F), turn ignition switch “OFF” and cool

down engine.
e Perform the following steps before engine coolant

temperature is above 90°C (194°F).

3) Start engine.
@ 4) Shift selector lever to “D” position.
= 1 5) Hold vehicle speed at 70 - 80 km/h (43 - 50 MPH) for
T SEFO0EP 2 minutes.
6) Select MODE 7 with GST.
OR

@?5 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) 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 igni-
tion switch “OFF” and cool down engine.
e 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 - 80 km/h for 2 minutes.
6) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
7) Perform diagnostic test mode Il (Sel-diagnostic
results) with ECM.
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Intake Air Temperature Sensor (Cont’d)

INTAKE AIR
MWD TEMPERATURE
AL SENSOR

[

YIG 5
Ez®)

31 [

o

YIG B

—-
@nsy

BrY

Y/G BIY

[22] [59]

— GNDA—|ECM (ECCS
CONTROL
MODULE)

s Detectable line for DTG
—— : Non-detectable line for DTC

A
CONTROL
UNIT

[404

EC-IATS-01

(_n[\JI
QP
T
o
-
%]

o
B
w0

o
NBEEBRN:

ERELE IERE

20]21{22 36]37]38

aofa1la2]43]4a]as]a8a7]48

77428|29430]3132]33]34935
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TROUBLE DIAGNOSIS FOR DTC P0110

NN N

Intake air temperaiure
sensor

SEF394R
(B]
E DISCONNECT
HE &
e
SEF395R

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK POWER SUPPLY. NG__ Check the following.
1. Tum ignition switch “OFF”. "| ® Harmess for open or
2. Disconnect intake air temperature sen- short between ECM and
sor harness connector. intake air temperature
3. Turn ighition switch “ON". sensor
4. Check voitage between terminal @ ® Harness connectors
and ground, EsD).
Voltage: If NG, repair harmess or con-
Approximately 5V nectors.
OK
B b4
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF"”. "| ® Hamess for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. intake air temperature
Continuity should exist. sensor
If OK, check harmess for short. ® Harness for open or
OK short between A/T con-
trof unit and intake air
temperature sensor
® Harness connectors
€s). (F6)
L Haﬁesgnecters
,
If NG, repair harness or con-
nactors
¥
NG

CHECK COMPONENT

(Intake air temperature sensor).

Refer to “COMPONENT INSPECTION”
on next page.

OK

v

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

Troubfe is not fixed.
Y

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

Reconnect ECM harness connector and
retest.

¥

INSPECTION END

EC-98

Y

Replace intake air tem-
perature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0110

Hﬂ

SEF3978

Resistance kG

Acceptable

35 0 20 46 60 B0 100
{-4) (32) (68)(104)(140)(176)(212)
Temperature “C [*F)

SEF012P

Intake Air Temperature Sensor (Cont’d)
COMPONENT INSPECTION

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

{Reference data)

| )

hiake a:ét?ﬂn;?erat”re Resistance kQ
20 (68) 21-29
80 (176) 027 - 0.38

EC-99
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Sensor

Torminal Engine Coolant Temperature Sensor (ECTS)

COMPONENT DESCRIPTION

The engine coolant temperature sensor is used io detect the
engine coolant temperature. The sensor modifies a voltage sig-
nal from the ECM. The modified signal returns to the ECM as
the engine coolant temperature input. The sensor uses a ther-

electrical resistance of the thermistor decreases as temperature
increases.

/ O mistor which is sensitive to the change in temperature. The
Gasket

SEF584K

{Reference data)

201
18F Engi lant t -
g- ngine co?ua:g empera Voltage™® Resistance
4r Acceplable k¢
g il p G (°F) (V) (k02)
Q
g 10k -10 (14) 4.4 7.0-114
S W
8 o4l 20 (68) 35 21-29
0.2} 50 (122) 2.2 0.68 - 1.00
01366 20 40 60 80 10D 90 (194) 09 0.236 - 0.260
(-4) (32) (68} (104)(140) (17'":6}) (212

Temperature °C (*

seroi2p| 7 These data are reference values and are measured between ECM terminal

{Engine coolant temperature sensor) and ECM terminal (413) (ECCS
ground).

ON BOARD DIAGNOSIS LOGIC

Diagnostic

Trouble Code Malfunction is detected when .. Ch?Ck ltems
(Possibie Cause)
No.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent to ECM.* (The sensor circuit is open or shorted.)

® Engine coolant temperaiure sensor

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

Engine operating condition in fail-safe mode

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

Engine coolant temperature
Cendition decided
(CONSULT display)

Just as ignition switch is turned

ON or START 20°C (68°F)

More than approx. 6 minutes after

80°C (176°F
ignition ON or START ( )

20 - 80°C (68 - 176°F)

Except as shown above (Depends on the time)
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Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
% MONITOR 3¢ NOFAIL L] DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS=RPM(REF) Orpm PROCEDURE
/g 1) Turnignition switch “ON".
= 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
OR
1) Turn ignition switch “ON” and wait at least 5 sec-
[___RECORD____| onds. .
S 2) Select “MODE 7" with GST.
OR
@ 1)} Turn ignition switch “ON” and wait at least 5 sec-
onds.

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

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

EC-101
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)
(Cont’d)

EC-ECTS-01

s Detectable line for DTC
— - Non-detectable line for DTC

ENGINE COOLANT

—@—- TEMPERATURE
SENSOR

] 8]
LG/R W/B
W/E
u .
4 @muy
]
BY
B/Y
il
B/Y
LG/R BrY B/Y
||51 || 50] 35]]
™ GND-A_|ECM (ECTS SENS  |AT
CONTROL GND CONTROL
MODULE) UNIT
F2d
1 cslel 7))
& REHIEEEE
1415 23] 2425126 27 | 28] 20| 30]3t] 32 33]34 [35
Fa
21[22 36] 371 38[3940]41)42]43]44{ 45| 46]47 48 H.S.
o] s8la0] [aolat] [E5]5af55)
[24]25]26027]28] [4z]a5] [44]45]46]57] 58] 58] E0
eofaofatlasfas] [aeTsnl Itvlasleefes]edlss HS
[34]35]38)37] s1]52] [seler]ssisy| W S

AEC17BA
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Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

ra
Engine coolan
temperature N
sensor harness |’ k Istributor
connector \ ) cover
SEF741R
%ﬁ DISCONNECT
AE
(12
.
() 5o
SEF541P
E DISCONNETT
A€
)
SEF542P

CHECK POWER SUPPLY. NG | Check the Toflowing. -
1. Turn ignition switch “OFF". | ® Harness for open or L
2. Disconnect engine coolant temperature short between ECM and
sensor harness connector. engine coolant tempera- T
3. Turn ignition switch “ON”, ture sensor ==
4. Check voltage between terminal (2) If NG, repair harness or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK Pz
E v
CHECK GROUND CIRCUIT. NG | Check the following. )
1. Turn ignition switch “OFF”. "] ® Hamness for open or AT
2. Check harness continuity between ter- short between ECM and
minai @ and engine ground. engine coolant tempera- )
Continuity should exist. ture sensor [-&
If OK, check harness for shor. ® Harness for open or
short between A/T con-
OK frol unit and engine cool- RA
ant temperature sensor
® Harness connectors _
,
If NG, repair harness or con-
nectors.
¥
CHECK COMPONENT NG_‘ Replace engine coolant
(Engine coolant temperature sensor). " temperature sensor. ES
Refer ta "COMPONENT INSPECTION"
on next page.
oK o
¥
Disconnect and reconnect harness con- [H1E,
nectors in the circuits. Then retest.
Trouble is not fixed. =
v
Check ECM pin terminals for damage and
check the connection of ECM harness i
connector. Reconnect ECM harness con-
nector and retest.
h 4
INSPECTION END
255
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Engine Coolant Temperature Sensor (ECTS)

EC-104

N (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
Q)
{Reference data)
Temperature °C {°F) Resistance k)
SEF152P 20 (68) 21-29
50 {122) 0.68 - 1.00
20+
19k 90 (194) 0.236 - 0.260
gr
g Acceptable If NG, replace engine coolant temperature sensor.
o 2F
B
& oal
0.2¢F
0.1 1 L 1 1 L . A
20 0 20 46 60 80 100
(4) (32) (68)(104)(140 176)(212)
Temperature °C {°F) SEF012P

256
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Throttle Position Sensor

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal
movement. This sensar is a kind of potentiometer which trans-
forms the throttle position into output voltage, and emits the FiE
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. B
Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This sen-

sor controls engine operation such as fuel cut. On the other |
hand, the “Wide open and closed throttle position switch™, which
is built into the throttle position sensor unit, is not used for
engine control.

-
atp,

[=1

170

Supply voltage: 5v
(Applied between terminal

Ne. 1 and 3)
Wide open 6.0 T
throttle
position Output voltage between
{ O4 Switch terminal No. 2 and 3
Closed B

by
=)

throttie
positian

I 5
t—os ;
43 switch
. Throttle
position
3

SeNnsor

/ B
/ T,
/ L

=INN

45 90 135 il

Lind
)

b

=
o

Cutput valtage between terminal No. 2 and 3 (V)

Throtile valve opening angle (deg)

AECO29A

lzn)
=]

ac

EL

e
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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-
WIRE DATA
MINAL ITEM NDITION
COLOR CONDITIO (DC Voltage)
NO.
|Igniti0n switch "ON”|
L 03-07V
Accelerator pedal released
23 R Throttle position sensor
[Ignition switch “ON”J
Approximately 4V
Accelerator pedal fully depressed
m:;nition switch "ON"]
L Approximately 0.4V
a3 . Throttle position sensor Accelerater padal reieased
signal {To A/T controf unit) ‘Ignition ewitch "ON"
Approximately 4V
Accelerator pedal fully depressed
Throttl iti
49 | BR hroltle position sensor | (1 e o ON” Approximately 5V
g pp Y
power supply
Engine is running. {(Warm-up condition)
50 B/Y Sensors' ground - ’ Approximately OV

Idle speed

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
. k- Throttle valve fully closed 0.3-07V
THRTL POS SEN ] IgEnltl_on sw;vltch. .;?N Y
(Engine stopped) Throttle valve fully open Approx. 4.0V
. S Throtle valve: Idle position ON
CLSD THL/P SW L |%nltl_cm svtvltch.c(‘)N P
(Engine stopped) Throttle valve: Slightly open | OFF
i P Throttle valve fully closed 0.0%
ABSOL THP/S . I%r']]lt!pn svtvltch. (?N Y
(Engine stopped) Throttle valve fully open Approx. 88%

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
PO120 ® An excessively low or high voltage from the sensor | ® Harness or conneclors
0403 is sent to ECM.* {The sensor circuit is open cr shorted.}

® An incorrect voltage, compared with the signals from
mass air flow sensor, camshaft position sensor and
IACV-AAC valve, is sent to ECM.

® Throttle position sensor

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

Engine operating condition in fail-safe mode

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

the engine speed.

Therefore, acceleration will be poor.

Condition

Driving condition

When engine is idling

Normal

When accelerating

Foor acceleration

EC-106
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

OVERALL FUNCTION CHECK

¥ MONITOR  ¥r nO FaL [] Use this procedure to check the overall function of the throttle
THRTL POS SEN 0.48v position sensor circuit. During this check, a 1st trip DTC might g
ABSOL TH-P/S 0.0% not be confirmed. )

v 1) Turn ignition switch “ON".
2) Select "MANU TRIG” and "Hi SPEED” in “DATA .
MONITOR” mode with CONSULT.
3} Select “THRTL POS SEN" and “ABSOL TH/PS” in

“DATA MONITOR” mode with CONSULT. B
RECORD J 4) Press RECORD on CONSULT SCREEN at the same
i SEF024P time accelerator pedal is depressed.

5) Print out the recorded data and check the following. 1o

NG data OK data e The voltage when accelerator pedal fully released

THRTL PCS SEN 00706 THRTL POS SEN  ot"0n is approximately 0.3-0.7V.
15:38 x0.1Y  +03"54 1538 *0V 403"54 H H i H
VO % sy oy T o ® The voltage rise is linear in response to accelera-
[ I tor pedal depression.
o e The voltage when accelerator pedal fully depressed
T is approximately 4V. Ei
I ] OR
Toaer TRPS boan ADSOLTHRS 000 @ 1} Turn ignition switch “ON”.
pp—i 0P 0G0 2R TN = 2) Check the voltage between ECM terminal @ and AT
{ground) and check the following:
T ® The voltage when accelerator pedal fully released
is approximately 0.3 - 0.7V. i
'~| I ® The voltage rise is linear in response to accelera-
THATL ABSOL THRTL ABSOL tor pedal depression. .
1508 RS THRO 5gg ROST THRO ® The voltage when accelerator pedal fully depressed -~
V) (%) v (%) is approximately 4V.
00"36 2.14 39.9 00"46 2.88 57.4 BE
00"37 220 413 0047 3.00 605 ER

00"38 2.26 42.7 00"48 312 63.3
00'39 232 44.4 0049 324 661
00"41 2.28 427 00"60Q 3.34 68.9
00'42 2.20 413 00'51 3.46 71.4 @
00'43 258 50.4 Q0"62 3.56 74.2 &7
00"44  2.66 625 00'53 3.68 77.0
Q0"45  2.78 549 0Cc"54  3.80 79.8
SEF021P

HE 0 .

IL Ecm Jo[connecTor||

23 43 {ground) 4
EL
@ Q SEFA04T
ICi
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

EC-TPS-01
TBROTgLE
POSITION = : Detectable line for OTC
',W SENSOR e : Nor-detectable line for DTC
: [il 3 F218
BR W W/B
el P
1 |
i 1
1 3
1 I
R e-

s
mw

-
—_
=)

%-[H-%
3@ =
[E
{lok

o)
=2

~ L ®-
] 1
i 1
| |
’ | : —
|
| 1 .
1 I
i |
1 ]
i |
| |
] |
1 |
1 | ary
N B e E®
I 1
R
L~
1 ® | B/Y
B/R
I—L—l Fi12
am
1
BR 3 B/Y ®--
e o] ! | ey
49 23 50 B/R B I—.—l
AVCC VO GND-A ggmggfs -4 -4 [25] AT
MODULE) 21 F215 SGE,\T'DS CONTROL
G0 UNIT
ﬂEF:IBF\tF-lE) 11213 © 4557 a
&6 17 18/ BA o EE BRI BR
I/l
AR BIERE EEIEE eaf2afeclos]or]asfes]ao]atJsalsa[a4]35] | e 3]
5)e[7 18] [18]17hE] 0] 20f27)23 s6]37] selag sol41J4z]4afea]as[aelar] 28] | = H.S.

3

o

1013102{103( {104

4

[55)

107]108[109] 110

&

(=3

j4a]41) |53]54[55] |56

44444657 ]58]59]60 ol [
P H.S.
(66 ]67]caleg]

113[1144115{ |116

AEC177A
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TROUBLE DIAGNOSIS FOR DTC P0120

SEF050R

Throttlie Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

ADJUST THROTTLE POSITION SEN-
SOR.
Perfarm “Basic Inspection”, EC-68,

& [
15

SEF564F

SEF0B4R,

DISCONNECT

> 24 € @&

SEFGEEP

m DISCONKECT
A€

I[ ECM HCONNECTOH”

23

E DISCOMNECT
A€

SEF566P

OK /
v
CHECK POWER SUPPLY. NG | Check the following. .
1. Turn ignition switch “OFF”, ® Harness connectors Lz
2. Disconnect throftle position sensor har- . @
ness connector. ® Harness for open or short
3. Turn ignition switch “*ON". between ECM and throtile
4, Check voltage between terminal @ position sensor
and ground with CONSULT or tester. If NG, repair harness or con-
Voltage: Approximately 5V nectors. _
B OK
A4
CHECK GROUND CIRCUIT. NG_ Check the following. AT
1. Tum ignition switch “OFF”. ® Hamess connectors
2. Loosen and retighten engine ground . @12
SCrew. ® Harness connectors .
3. Check harness continuity between ter- , P4
minal {3) and engine ground. ® Harness for open or short
Continuity should exist. between ECM and throttle
If OK, check harness for shori. position sensor
oK ® Harness for open or short
between A/T control unit
and throttle position sen- G
sor Ll
If NG, repair harness or con-
nectors. e
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Disconnect ECM harness connector. tors. RS
2. Check hamess continuity between ECM o
terminal @ and terrminal @
Continuity shouid exist. e
If OK, check harness for short. 8
4 OK
CHECK COMPONENT NG Replace throttle position [l
{Throttle position sensor}). sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION form “Basic Inspection”,
on next page. EC-68. ElR
+ OK
Disconnect and reconnect harness con- {4
nectors in the circuit. Then retest.
iTroubIe is not fixed,
Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harmess con-
nector and retest.
INSPECTION END
261
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttie Position Sensor (Cont’d)

Sl Tl COMPONENT INSPECTION
Throttle position sensor

- DISCONNECT l -
T5. G{} 1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminais @) and 3

NG _
> (EED changes when opening throttle valve manually.
Throttle valve conditions Resistance [at 25°C (77°F)]
@ Completely closed Approximately 0.5 k()
* Partially open 05-4k
SEF398R Completely open Approximately 4 kQ

if NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-68.
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TROUBLE DIAGNOSIS FOR DTC P0125

. Terminal Engine Coolant Temperature (ECT) Sensor
ensor
COMPONENT DESCRIPTION o
The engine coolant temperature sensor is used to detect the el
engine coolant temperature. The sensor modifies a voltage sig-
nal from the ECM. The modified signal returns to the ECM as
the engine coolant temperature input. The sensor uses a ther-
O L) mistor which is sensitive to the change in temperature. The
/ — electrical resistance of the thermistor decreases as temperature B
Gaskel increases.
SEF584K
q_k\j
oot (Reference data) =
10 _
§ C Etne?‘:]n;ef;?jlzm Voltage* Resistance
ar Acceptabl
% il coeptable G (F) (V) (k$Y)
£ 1ok -10 (14 44 9.2 _
£ o8 l HE
& ol 20 (68) a5 21-29
0.2 50 (122) 2.2 0.68 - 1.00 3
" 20075 45 0 80 108 90 (194 0.9 0.236 - 0.260 Al
(-4) (32} (68) (104)(140)(176}(212)
! Temperature °C (°F) seraiopl *: These data are reference values and are measured between ECM terminal
— (Engine coolant temperature sensor) and ECM terminal a3 (ECCS Ei
ground). )
ON BOARD DIAGNOSIS LOGIC )
Diagnostic o
Trouble Malfunction is detected when ... ChQCk ltems
(Possible Cause)
Code No. E“IF‘:.
PO125 ® \/oltage sent to ECM from the sensar is not practical, |® Harness or connectors
0908 even when some time has passed after starting the (High resistance in the circuit)
engine. ® Engine coclant temperature sensor &
® Thermostat
[
i
L
=
EL
B2
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

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.

If both DTC PO0115 (0103) and P0125 (0908) are
displayed, first perform TROUBLE DIAGNOSIS FOR
DTC P0O115. Refer {o EC-100.

Turn ignition switch “*ON”.

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

Start engine and run it at idle speed.

Check that the engine coolant temperature rises to
20°C (68°F) or more within 16 minutes. {Be careful
not to overheat engine.)

Turn ignition switch “ON”.
Select “MODE 1" with GST.
Start engine and run it at idle speed.

(Cont’d)
¥ MONITOR sr NO EAIL
COOLAN TEMP/S 30°C
Note:
RECORD ] =1
SEF002P) 2)
FUEL SYS #1 OPEN 3)
FUEL SYS #2 UNUSE°D
CALC LOAD 20% 4)
COOLANT TEMP 30°C
TONG Fr i 0o
ENGINE SPD 100Q0RFM
VEHICLE SPD Okm/lg
iGN ADVANCE 20.00
INTAKE AIR 26°C & 1)
MAF 0.0gm/sec GEf
THROTILE POS 2)
SR, oy 3
025 B1,52 0.080V )

SEFD03P

cLovu o /By

=

jf ECM  [0| CONNECTOHJ
51

Check that the engine coolant temperature rises to
20°C (68°F) or more within 16 minutes. (Be careful
not to overheat engine.)

OR

® )

CONNECT
A€

f

B O

SEF0O04F

Turn ignition switch “ON".

Probe voltage meter between ECM terminal 69 and
ground.

Start engine and run it at idle speed.

Check that voltage of engine coolant temperature
changes to less than 3.5 (V) within 16 minutes. (Be
careful not to overheat engine.)

EC-112
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

7
(Cont’d)
EC-ECTS-01 &l
e | Dotectable line for DTC B
— . Non-datectable line far DTC
ENGINE COGLANT LG
MW~ TEMPERATURE
SENSOR
EiD)
L._JliI L._Im
LG/R WiB
{r'é
wia
n — =z
} @mov e
"
B/Y
B
BiY
|—'—| Fi05
e
D) B
B/Y
LG/A By B/Y -
= [Eal [ES
TW GND-A__|ECM(ECTS SENs AT RE
CONTRGL PN GONTROL =
MODULE) UNIT
Fi0]
ET
i
=
[=l=
[l " -
=G plelsl o [4]s]elr|Fws)
av Bl B E R B R
[RSZISN
[/
B NIEERIEERE PR e EE 3 i P ER B Rl ER ER 1 KB
: (F404)
HEEBICEE EERE 36|27 38|20 90 [+ [a2[43[44]a5]46fa7 |45 .f HS.
101102038 ho4|125 32
1a7fcaf109] [110]111 43 F1o1
113]114[115] |116[117 5 W Hs

AEC178A
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TROUBLE DIAGNOSIS FOR DTC P0125

temperature 7, f v
sensor harness UI’\!“- Distributer
connector \ cover
SEF741R
}% DISCONWECT
GE
W
o
ol
SEF541P
& DISCONNELT
HAE
11
SEFE42P

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
PIAGNOSTIC PROCEDURE

INSPECTION START

'
CHECK POWER SUPPLY. NG.; Check the following.
1. Turn ignition switch “OFF". ® Harness for open or
2. Disconnect engine coolant temperature short between ECM and
sensor harness connector. engine coolant tempera-
3. Turn ignition switch “ON”. ture sensor
4. Check veltage between terminat @ If NG, repair harmess or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B ‘
CHECK GROUND CIRCUIT. NG| Check the following.
1. Turn ignition switch “OFF". ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
If OK, check harness for short. ® Harmess connectors
:

OK ® Harness for open or short
between A/T control unit
and engine coolant temn-
perature sensor

If NG, repair harness or con-
nectors.
¥ G
CHECK COMPONENT N »| FReplace engine coolant
{Engine coolant temperature sensor). temperature sensor.
Refer to “COMPONENT INSPECTION"
on next page.
OK
A4
CHECK THERMOSTAT OPERATION. NG| cHECK COMPONENT.

When the engine is cold [lower than 70°C
(158°F)] condition, grasp lewer radiator
hose and confirm the engine coolant does
not flow.

OK

Y

(Thermostat)

Refer tc LC section
{“Thermastat”, “ENGINE
COOLING SYSTEM™).

If NG, replace it.

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

Troubie is not fixed.

v

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

¥

INSPECTION END

EC-114
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

S (Cont’d)
COMPONENT INSPECTION o
Engine coolant temperature sensor
Check resistance as shown in the figure.
h . (12
D (Reference data)
o a H Eﬁ‘ﬂ
Temperature °G {°F) Resistance =
SEF182P 20 (68) 2.1-2.9ki}
50 (122) 0.68 - 1.0 k() LG
20F
gt 90 (194} 0.236 - 0.260 k)
5} L .
g Y — Acceptable If NG, replace engine coolant temperature sensor.
j%‘% 63 EE
g o4t
0.2
G.1 L 1 I L 1 ;.’{lt.T
20 0 20 40 60 80 100 o
(-4} (32) (68)(104){140) (176} (212)
Temperature °C (°F}
SEF0O12P|
Bz
gr
&)
Mf‘
=
(i)

EC-115 267



TROUBLE DIAGNOSIS FOR DTC P0130

Louver
Holder

Bt B TN AN A

5)

=z ‘ ;/Aff,:flllll‘ll.ﬂrnﬂlﬂo
= N

Zirconia tube

SEF463R

Cutput voltage V. [v]

) ]
A I

Rich =—— Ideal ratic ——= Lean

Mixture ratio

SEF288D

Front Heated Oxygen Sensor (Front HO2S)

COMPONENT DESCRIPTION

The front HO2S is placed into the exhaust manifold. It detects
the amount of oxygen in the exhaust gas compared to the out-
side air. The sensor has a closed-end tube made of ceramic
zirconia. The zirconia generates voltage from approximately 1V
in richer conditions to OV in leaner conditions. The sensor sig-
nal is sent to the ECM. The ECM adjusts the injection pulse
duration to achieve the ideal air-fuel ratio. The ideal air-fuel ratio
occurs near the radical change from 1V to OV.

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.
Front heated oxygen sen- 0 - Approximatealy 1.0V
46 LG sor Alter warming up sufficiently and engine speed | (periodically change)
is 2,000 rpm

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SENSOR

FR G2 MNTR

® Engine: After warming up

Maintaining engine speed at
2,000 rpm

0-03V<06-10V

LEAN < RICH
Changes more than 5 times

during 10 seconds.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause)
PO130 ® An excessively high voltage from the senseor is sent to ECM. | ® Harness or connectors
0303 ® The voltage from the sensor is constantly approx. 0.3V. {The senser circuit is cpen or shorted.)

® The maximum and minimum voltages from the sensor do not

reach the specified voliages.

& Front heated oxygen sensar
® Fuel pressure

® The sensor does not respond between rich and lean within
the specified time.

® Injectors

® [ntake air leaks

EC-116
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)

(Cont’d)
% MONTOR s NOFAL [ OVERALL FUNCTION CHECK
ﬁ":g%’;’;ﬁﬁ(ggﬂ fg.\;pm Use this procedure to check the overall function of the front &l
COOLAN TEMP/S 84°C heated oxygen sensor circuit. During this check, a 1st trip DTC
FR 02 SENSOR 0.87V might not be confirmed. .
FR 02 MNTR LEAN 1) Start engine and warm it up sufficiently. Lk
INJ PULSE 2.6msec 2) Select “MANU TRIG” and “HI SPEED” in "DATA
AR ALPHA m 101% MONITOR" mode with CONSULT, and select “FR 02 -
[ F\‘ECbF{D | SENSOR” and “FR O2 MNTR”. 122
EFa0sT 3) Hold engine speed at 2,000 rpm under no load dur-
ing the following steps. LG

4) Touch “RECORD” on CONSULT screen. ¥

5) Check the following.

e “FR O2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below: s
cycle 11121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R aT

R = “FR O2 MNTR”, “RICH”

L = “FR O2 MNTR", “LEAN”

e “FR 02 SENSOR” voltage goes above 0.6V at least
once.

e “FR 02 SENSOR?” voltage goes below 0.3V af least @3
once.

CMPS 233 | =
) +RPM i Maximum + Maximum woltage
1751 gr”?nﬁ) @ Ao SNy should be over 0.6V .
0oM3 D00 0.19 o at least one time. 5
09"11 2050 0.18 . - . ' '
0909 2050 0.18 o 23 - ' ' Lo Y i
ovor a0 ois | 2Rk TR e | as
09'03 2060 0.23 o [ U S S T at least one time.
09"01 2012 043 Q VS Vo VY K N/ [
oo N g - T, ) i
GRAPH w2 o Minirmium 8y
A SEF217T
ll)
EL
(DX
COMNECT OR
& % (ﬁ) 1) Start engine and warm it up sufficiently.
r_| bt a 2) Set valtmeter probes between ECM terminal @) (sen-
|{ ECM |0 CONNECTOR] N e . sor signal} and @ (engine ground).
45 a2 \ 1: 3) Check the following with engine speed held at 2,000
- - o” 6 rpm constant under no load.
E\ e Malfunction indicator lamp goes on more than 5
Gy times within 10 seconds in Diagnostic Test Mode I
( 3 fé\ {(FRONT HEATED OXYGEN SENSOR MONITOR}.
Y C H ¢ The maximum voltage is over 0.6V at least one time.
SEF085P e The minimum voltage is below 0.3V at least cne time.
269
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Cont’d)

IGNITION SWITCH
ONor START

104

EC-FRO2-01

. Detectable ling for DTO
- Non-detectable line for DTC

Reter to “EL-POWER".

FRONT

HEATED
OXYGEN
SENSOR

B LG B/R
15 i@l . li
£CM
O2HF 0287 |5 e
i -
-5
'
B/R B
L e
@

- ﬂ
E36
& &

GY

h] 1)

3,

BR

Refer to tast page (Fuldout page).

Q) . Eeh

01

102

103

104

105

108

107

108

108,

110

11

12

13

114

115

118

17

118

AEC178A
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)

(Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

v
NG

CHECK INPUT SIGNAL CIRCUIT. o Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Disconnect front heated oxygen sensor ,
harness connector and ECM harnass ® Harness for open or short
connector. between ECM and frant
3. Check harness continuity between ECM heated oxygen sensor
PYvras - SIenanRLE] terminal and terminal @ If NG, repair harness or con- L&
L iilj] @ E@ Continuity should exist. nectors.
; 4. Check harness continuity(%atween ECM
||7ECM |o[EONNEcmﬂ| 55 ‘;ergmu\:[il {or terminal ) and
48 Continuity should not exist.
It QK. check harness for shost.

—n)
[l

OK

- B !
Dy i) ! )
@@ L 1 Loosen and retighten engine ground &l

SCrews.

AECT17

E] Engine ground h 4 v
CLEAR THE SELF-LEARNING DATA. ¢ | Go to “TROUBLE DIAG-
1. Start engine and warm it up sufficiently. NOSIS FOR DTC PG171

/@\‘ 2. Select “SELF-LEARNING CON- or PG172”, EC-135, 140,

Y

(\\:// TROL" in “ACTWE TEST”

mode with CGONSULT.
3. Clear the self-learmning control EE
coefficient by touching
“CLEAR".
4. Run engine for at least 10 min- -
Intake manifold collector utes at idle spead. T
Is the 1st trip BPTC P0171 or
PO172 detected?
Is it difficult to start engine?

SEF084R

OR
MW ACTIVETESTH L__] .. . 2. Tur_n ignition switch “OFF” and
SELF LEARN 100% 3= wait at least b Secqnds.
CONTROL 3. Disconnect mass air flow sensor B
harness connector, and restart

=="=MONITOR = == and run engine for at least 3
CMPSRPM (REF)  812rpm seconds at idle speed. A
COOLAN TEMP/S 93°C 4. Stop engine and recennect [l
FR 02 SENSOCR 0.91V mass air flow sensor harness
A/F ALPHA 102% conneactor.

m 5. Make sure 1st trip DTC No. EL

CLEAR 0102 is displayed in Diagnostic

Test Mode II.
AEC547 6. Erase the Diagnostic Test Mode

Il (Selt-diagnostic results) [
memory. Make sure diagnostic
trouble code Neo. 0505 is dis-
played in Diagnostic Test Mode
Il
7. Run engine for at least 10 min-
utes at idle speed.
Is the 1st trip DTC 4114 or
0115 detected?
Is it difficult to start engine?

&No

{Go o next page.)
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)

(Cont’d)
®

:

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

“Trouble is not fixaed.

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

NG

OK

h 4

INSPECTION END

EC-120

Replace front heated oxy-

gen sensor.
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TROUBLE DIAGNOSIS FOR DTC P0130

Closed Loop Control
e The closed loop control has one ftrip detection logic.

Diagnostic -
Trouble Malfunction is detected when ... Ch?Ck ltems
(Possible Cause)

Code No. i
FO130 ® The closed loop control function does not operate ® The front heated oxygen sensor circuit is open or o
0307 even when vehicle is driving in the specified condition. short.

® Front heated oxygen sensor. Sl
® Front heated oxygen sensor heater.

OVERALL FUNCTION CHECK

% MONITOR ¥ NO FAIL [] ) _
Use this procedure to check the overall function of the ciosed

CMPS-RPM(REF)  2137mpm loop control. During this check, a 1st trip DTC might not be
MAS AIR/FL SE 1.96V confirmed.
COOLANTEMP/S  84°C 1) Start engine and warm it up sufficiently.
FR 02 SENSOR 037V 2) Select “MANU TRIG” and “HlI SPEED” in “DATA FE
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02
INJ PULSE 2.6msec SENSOR” and “FR 02 MNTR”.

by 3) Hold engine speed at 2,000 rpm under no load dur- &1

RECORD l ing the following steps.
SEF084P 4) Touch “RECORD” on CONSULT screen.

)|
iy

5) Check the following.

e “FR O2 MNTR” in “DATA MONITOR™ mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec- _
onds. B
5 times {cycles) are counted as shown below:

cycle 11121314151 B
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR”, “RICH” 7
L — (iFR 02 MNTR”’ “LEAN”
OR
Fi

(E} 1) Start engine and warm it up sufficiently.
2) Check that malfunction indicator lamp goes on more
than 5 times in 10 seconds while keeping at 2,000 5T
rpm in Diagnostic Test Mode |l -

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-116 and

TROUBLE DIAGNOSIS FOR DTC P0135, EC-122. o

53¢
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor

The ECM performs ON/OFF control of the front OPERATION

——
ECM Front

, (ECCS ,| heated axy-
control gen sensor
module) heater

heated oxygen sensor heater corresponding to E o hoated
the engine speed. Engine speed rpm ront heatea oxygen sensor
heater
Above 4,200 QFF
Below 4,200 On

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL ITEM NDITION
COLCR o © (DC Voltage)
NO.
Engine is running.
|’l_)_”*4‘ _ Approximately 0.2V
s 5 Front heated cxygen sen- Engine speed is below 4,200 rpm
sor heater [Engine is running.| BATTERY VOLTAGE
l— Engine speed is above 4,200 rpm (11 - 14V

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
® Engine speed: Idle ON
FR 02 HEATER
® Engine speecd: Above 4,200 rpm QFF
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check Items

Malfunction is detected when ...

Code No. {Possibie Cause)
PO135 ® The current amperage in the front heated oxygen ® Harness or connectors
0901 sensor heater circuit is out of the normal range. (The front heated oxygen sensor heaater circuit is
(An improper voitage drop signal is sent to ECM open cr shorted.)
through the front heated oxygen sensor heater.) ® Front heated oxygen sensor heater

EC-122
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

# MONITOR v NOFaL [] PROCEDURE

CMPS=RPM(REF) 750rpm 1) Turn ignition switch “ON” and select "DATA MONI- €|
=/ TOR"” mode with CONSULT.
2) Start engine and run it for at least 6 seconds at idle

speed. [k
OR
f(@-v 1) Start engine and run it for at least 6 seconds at idle
N speed. EH
RECORD 2) Turn ignition switch “OFF” and wait at least 5 sec-
SEF420T onds.
3) Start engine and run it for at least 6 seconds at idle L%
speed.
4) Select “MODE 3" with GST.
OR
quoy 1) Start engine and run it for at ieast 6 seconds at idle
peeg speed.

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

3) Perform “Diagnostic Test Mode II” {Self-diagnostic
results) with ECM.

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice g5
as much as when using CONSULT or ECM (Diagnostic =
Test Mode ll) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using gs
CONSULT or ECM (Diagnostic Test Mode Il) is recom-
mended.

D T)
BH

RG]
i

BT
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)

EC-FRO2/H-01

B : Detectable line for DTC
= Non-detectable line for DTC

IGNITION SWITCH

ON or START
Rater to “EL-POWER".
104
[4]
LY
el
/Y
=1
FRONT
HEATED
OXYGEN
SENSOR
LN
B LG
- -
[ . .y |
| |
1 1
|, - —
‘ C___ _. ——
2 LG
I - -- - E2
Ex
B LG
o ]1.e—
1 1
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Reter to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0135
Front Heated Oxygen Sensor Heater (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START .
&l
i
CHECK POWER SUPPLY. NG.‘ Check the following. [ &
1. Discennect front heated oxygen sensor | @ Harness connectors
hamess connector. (M8,
2. Turn ignition switch “ON”. ® 10A fuse =]
3. Check voltage between terminal @ and ® Harness for open or short ’
ground. bretwsen front heated oxy-
Voltage: Battery voitage gen sensor and fuse
if NG, repair harness or con- LG
OK nectors.

&8
T.5. Géj] E’

1
3 CHECK GROUND CIRCUIT. NG | Check the following.
1. Turry ignition switch “OFF”, "| ® Harness connectors
2. Disconnect ECM harness connector. , E
D0 3. Check harness continuity between termi- ® Harness for open or short ’
nal (1) and ECM terminal (13). between front heated oxy-
™) Continuity should exist. gen sensor and ECM o
l@| L If OK, check hamess for short. If NG, repair hamess or con- A1
- OK nectors.
AEC743 L :
CHECK COMPONENT NG | Replace front heated oxy- P,
Y e DISGAHNEGT (Front heated oxygen sensor heater}. | gen sensor.
M E@ G@ Refer to “COMPONENT INSPECTION”
- below. BiA,
[ EcM__lo[connECToR]| — lOK
115 1}2]3)
— Disconnect and reconnect harness connec- EE
tors in the circuit, and retest.
Y™ lTroubIe is not fixed.
i i
Check ECM pin terminals for damage and
AEGT44 check the connection of ECM harness con-
nector. Reconnect ECM harness connector o
and retest, i
INSPECTION END Sl
2
EL
iy

COMPONENT INSPECTION
Front heated oxygen sensor heater

Check resistance between terminals 3) and (.
Resistance: 2.3 - 4.3() at 25°C (77°F)
Check continuity between terminals @ and (0, ® 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.

(Z5)
T35

DISCONNECT

€
(&]

SEF588Q
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TROUBLE DIAGNOSIS FOR DTC P0136

Zirconia 1ub§

SEF327R

Rear Heated Oxygen Sensor (Rear HO2S)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after the three
way catalyst, monitors the oxygen level in the exhaust gas.
Even if the switching characteristics of the front heated oxygen
sensor shift, the air-fuel ratio is controlled to stoichiometric by
the signal from the rear heated oxygen sensor.

The sensor has a closed-end tube made of ceramic zirconia.
The zirconia generates voltage from approximately 1V in richer
conditions to OV in leaner conditions.

Under normal conditions, the rear heated oxygen sensor is not
used for engine control operation.

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

TER-
WIRE DATA
T T
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
IEngine is running.
Rear heated oxygen sen- .
52 w sor After warming up sufficiently and engine speed | O - Approximately 1.0V
is 2,000 rpm

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SENSCR

RR 02 MNTR

0-03Ve06-1.0V

Maintaining engine speed at

L4 Engine: After Warming up 2. 000 rpm LEAN < RICH

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 volt-
age value and the switching response during the various driving conditions such as fuel-cut.

Diagnostic Trouble
Code No.

Maifunction is detected when ... Check tems

{Possible Cause}

FO136
0707

® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors

(The sensor circuit is open.)
® Rear heated oxygen sensor

® The specified maximum and minimum voltages from the sen- | ® Harness or connectors
sor are not reached.

(The senscr circuit is shorted.)

® 1t takes more than the specified time for the sensor to ® Rear heated oxygen sensor
respond between rich and lean. ® Fuel pressure
® Injectors

® [ntake air leaks

EC-126

278



TROUBLE DIAGNOSIS FOR DTC P0136

[

W AcTive TEST B

FUEL INJECTION
—zozzmz=== MONITOR

CMPSRPM (REF)

RR O2 SENSOR

25%

725rpm
1.89V

M uP ] DwN JQd]

A CRS,

SEF400R
QONMEST
A€

[__Ecm E‘CONNEC@
52 43

2.0ty 4
Q\ CQ
1 -~

. /ES
6
c /By

SEF103FP

\llh,

d L=~

Rear Heated Oxygen Sensor (Rear HO2S)
(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.
\EJ2) Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT.
Check “RR 02 SENSOR” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.48V at |least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is -25%.
OR

1) Start engine and warm it up sufficiently.
2) Set voltmeter probes between ECM terminals

62(sensor signal) and @3 (engine ground).
3) Check the voltage when racing up to 4,000 rpm
under no load at least 10 times.
{depress and release accelerator pedal as soon as
possible)
The voltage should 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.
Keep vehicle idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80 215
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. §T

3)

L ER]

-01'43
+04"85

RR 02 SENSOR

128

____________

x0.07V
B4
1

09:22
1
1)
1
1
i
'
1
]
1
1
1

The voltage should be above
0.48Y al least one tims.

M ——

The voltage should be below
0.43V at least one time.

e mmmm————T T = [ ——

SEFA0MR
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)
EC-RRO2-01
IGNITION SWITCH
ON or START
Refer to “EL-POWER”.
10A ‘
mmmm : Detectable ling for DTC
——  Non-detectable line for DTC
Ly
]
REAR HEATED
OXYGEN
SENSOR

o —— -

e —

—_——————

— ———— ]

1

{

E%§
I
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l
I
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1
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TROUBLE DIAGNOSIS FOR DTC P0136

SV ST

Rear heated oxygen sensor7

3 L
e

v s
Rear heated oxygen

g
sensor harness connector
., {Located inside vehéclg) x
— ) - AEC326A

Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

AE O
HS.
e A€

v
[ T o

]B‘l CONNECTOR||

[Q]

SEF4C3R

Engine ground

Intake manifold collector

N

CHECK INPUT SIGNAL CIRCUIT. NG "Check the foliowing.
1. Turn ignition switch “OFF”, " | ® Harness connectors
2. Disconnect rear heated oxygen sensor har- \
ness connector and ECM harness connector. ® Harness for open or
3. Check harness continuity betwegn ECM ter- shart between rear
minal and sensor terminal . heated oxygen sensor
Continuity should exist. and ECM
4. Check harness continuity between ECM ter- If NG, repair harness or
minal (or sensor terminal @) and connectors.
ground.
Continuity should not exist.
If OK, check harness for short.
- l 0K
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Loosen and retighten engine ground screws. "| ® Harness connectors
2. Check harness continuity between terminal :
and engine ground. ® Harness connectors
Continuity should exist. ,
If OK, check harness for short. ® Harness for open or
short between rear
OK healed oxygen sensor
and engine ground
If NG, repair harness or
connectors.
Disconnect and reconnect harness connectors
in the circuit. Then retest.
lTrouble is not fixed.
NG

Cheack ECM pin terminals for damage and
check the connection of ECM harness connec-
tor. Reconnect ECM harness connector and

A

retest.
i OK

INSPECTICN END

SEFQ84R
B
A€ &
‘_@J’l
T sEF/maQ

EC-129

Replace rear heated
OXygen sensor.

ul;
I

Ir; &
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o
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TROUBLE DIAGNQOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater
SYSTEM DESCRIPTION

. ECM Rear
. — t Engine speed (ECCS heated oxy-
- » e
amshan position sensor controt gen sensor
madule) heater

The ECM performs ON/OFF contro!l of the rear OPERATION

heated oxygen sensor heater corresponding to Foar hoatod

the engine conditions. Engine spoed rpm ear hea ehe:grgen sensor
Above 3,600 OFF
Below 3,600 ON

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

TER-
WIRE DATA
L
Mrl\lf\(l:)A COLOR ITEM CONDITION (DG Voltage)

(gnition switch “ON”

Approximately 0.2V

Rear heated oxygen sen- Engine speed is below 6,350 rpm

116 Y
heat iti itch “ON"
S0r heater 'Igmtlon switch “ON | BATTERY VOLTAGE
Engine is stopped {11 - 14Y)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION
® Engine speed: idle ON
RR O2 HEATER
& Fngine speed; Above 3,600 rpm OFF
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble I Check Items
Code No. Malfunction is detected when .... {Possible Cause)
PO141 #® The current amperage in the rear heated oxygen ® Harness or connectors
0902 sensor heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is
{An improper voltage drop signal is sent to ECM opan or shotted.)
through the rear heated oxygen sensor heater.) ® Rear heated oxygen sensor heater
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

7 MONITOR ¥ NOFAIL [] PROCEDURE
CMPS*RPM{REF) 750rpm 1) Turn ignition switch “ON” and select “DATA MONI- @]
X, TOR” mode with CONSULT.
2) Start engine and run it for at least 6 seconds at idle
speed. [
OR
@ 1) Start engine and run it for at least 6 seconds at idle
= speed. BT
RECORD 2) Turn ignition switch “OFF” and wait at ieast 5 sec-
SEF420T OndS.
3) Start engine and run it for at least 6 seconds at idle L&
speed.
4) Select “MODE 3" with GST.
OR
@o;/;) 1) Start engine and run it for at least 6 seconds at idle

speed.
2) Turn ignition switch “OFF”, wait at ieast 5 seconds FE
and then turn “ON"".
3) Perform “Diagnostic Test Mode II” (Self-diagnostic .,
results) with ECM. il
o When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice
as much as when using CONSULT or ECM (Diagnostic
Test Mode Il) because GST cannot display MODE 7 (1st
trip DTC) concerning this diagnosis. Therefore, using
CONSULT or ECM (Diagnostic Test Mode 1l) is recom-
mended.

ooy
—

T,
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

EC-RRO2/H-01

IGNITION SWITCH

ON or START
Befer to "EL-POWER".
mmm : Detectable line for DTC
—  Non-detectabie line for DTC
Ly
“ A 1[
REAR HEATED
OXYGEN
SENSOR
Lo 2] R
Y W B
PP ol I S
el SR I -
1 |
| 1
1 1
| |
I 1
1 1
I 1
(BN R _
B J-@
Y w
l_._L
S N T )
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W

H
O2HR 02SR ECM{ECCS |—“|
CONTROL _
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TROUBLE DIAGNOSIS FOR DTC P0141

G

D &

SEF375R

il Ecm 1o[connecTor]|
116

[Q]

(8] oscomser
AE G CAE

Sk
e
Y

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF405R

l
CHECK POWER SUPPLY. NG | Check the following. i
1. Disconnect rear heated oxygen sensor "| ® 10A fuse
harness connector. ® Harness for open or short
2. Turn ignition switch “ON". between rear heated oxy- =JHl
3. Check voltage between terminal @ and gen sensor and fuse
ground. If NG, repair harness or
Voltage: Battery voltage connectors. Lo
l OK
CHECK GROUND CIRCUIT. NG- Check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Disconnect ECM harness connector. @sd, 7=
3. Check harness continuity between termi- ® Hamess for open or short =
nal (1) and ECM terminal (116). between ECM and rear
Continuity should exist. heated oxygen sensor a
If OK, check hamess for short. If NG, repair hamess or con- b
l oK nectors.
CHECK COMPONENT NGL Replace rear heated oxy- e
(Rear heated oxygen sensor heater). | gen sensor.
Refer to “COMPONENT INSPECTION” cn =7
next page. o
i OK
e
Disconnect and reconnect harness connec- o
tors in the circuit, and retest.
LTroubie is not fixed. 8
Check ECM pin terminals for damage and
check the connection of ECM harness con- BS
nector. Reconnect ECM harness connector i
and retest.
! Ell
INSPECTION END
ek
(X
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TROUBLE DIAGNOSIS FOR DTC P0141

0
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DISCOMAECT 13

&

SEF406T)

Rear Heated Oxygen Sensor Heater (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals (1) and (3.
Resistance: 2.3 - 4.3(} [at 25°C (77°F)]

2. Check continuity.

Terminal No. Continuity
@and D3 @ "
@eand 0. @ @

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-134
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to &l
the theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen

sensors. The ECM calculates the necessary compensation to correct the offset between the actual and

the theoretical ratios. W2
In case the amount of the compensation value is extremely large (the actual mixture ratio is tco lean),
the ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detec- "
tion logic). - |

ECM
Density of oxygen in exhaust gas (ECCS

Injectors L=t

Y

Front heated oxygen sensors

{Mixture ratio feedback signal) " | control
module)
Diagnostic Trouble N Check tems
Malfunction is detected when ... .
Code No. W {Possible Cause) =
PO171 ® Fuel injection system does net operate properly. ® |ntake air leaks
0115 ® The amount of mixture ratio compensation is too large. {The |® Front heated oxygen senscr
mixture ratio is toc lean.) ® |njectors AT

® Exhaust gas leaks

® Incorrect fuel pressure

® |_ack of fuel B
® Mass air flow sensor

[
RE
B ACIETESTE DIAGNOSTIC TROUBLE CODE CONFIRMATION
1 L] PROCEDURE (Overall)
SonTROL 100 /@) 1) Start engine and warm it up sufficiently.
oem————- MONITOR ====zc=-c= \& 2) Tu;n ignition switch “OFF” and wait at least 5 sec-
onds.
OMPS-IPM (FIEFE) 750rem 3) Tum ignition switch “ON” and select “SELF-LEARN H%
FROZ SENSOR 01y CONTROL” in “ACTIVE TEST* mode with GON-
AF ALPHA 100% SULT. .
| 4) Clear the self-learning contro! coefficient by touching Al
CLEAR “CLEAR".
SEF4237 5) Select “DATA MONITOR” mode with CONSULT. o
6) 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.

7} If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction, too.
Crank engine while depressing accelerator pedal. if
engine starts, go to “DIAGNOSTIC PROCEDURE?”,
EC-138. If engine does not start, check exhaust and
intake air leak visually.

OR
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

)

3)

Mass air flow sensor 5)
harness connector SEF739R

9)

(Cont’d)

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.
Stop engine and reconnect mass air flow sensor har-
ness connector.
Select “MODE 7” with GST. Make sure 1st trip DTC
P0O100 is detected.
Select “MODE 4” with GST and erase the 1st trip
DTC P0O100.
Start engine again and run it for at least 10 minutes
at idle speed.
Select “MODE 7 with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction
exists.
If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNCSTIC PROCEDURE",
EC-138. If engine does not start, check exhaust and
intake air leak visually.

OR
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”.
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 Diag-
nostic Test Mode |l 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 0115 should be detected at this
stage, if a malfunction exists.
It it is difficult to start engine at step 8, the fuel injec-
tion system alsc has a malfunction.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-138. If engine does not start, check exhaust and
intake air leak visually.

EC-136
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(Cont’d)

BATTERY
e : Detactable ling for DTG
e Non-detectable lineg for DTC =
10A
% IGNITION SWITCH e
ON or START
I._._l-
Y Refer to “EL-POWER".
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TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P

[_Ecm _[clconnEcToR]
46

|

Q]

(%

AEC717

Fuel Injection System Function {Lean side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK EXHAUST AIR LEAK, NG',_ Repair or replace.

Start engine and run it at idle. Listen for an g

exhaust air leak before three way catalyst.

l' OK

CHECK FOR INTAKE AIR LEAK. NG_ Repair or replace.

Start engine and run it at idle. Listen for an "

intake air leak after the mass air flow sen-

SOf.

OK
B

CHECK FRONT HEATED OXYGEN SEN- NG‘ Check the following.

SOR. | ® Harness conhectors

1. Turn ignition switch “OFF". .

2. Disconnect front heated oxygen sensor ® Harness for open or short
hamess connector and ECM harness between front heated oxy-
connector. gen sensor and ECM

3. Check harness continuity between ECM If NG, repair harness or con-
terminal and sensor terminal @ nectors.

Continuity should exist.

4. Check harness continuity between ECM
terminal {or sensor terminal @) and
ground.

Continuity should not exist.
if QK, check harmess for short.
i OK

GHECK FUEL PRESSURE. NG | check fuel pump and cir-

1. Relzase fuel pressure to zero. cuit. Refer to EC-238.
Refer to EC-22.

2. Install fuel pressure gauge and check
fuel pressure.

At idle:

Approx. 235 kPa

(2.4 kgfcm?, 34 psi)
A few seconds after ignition swilch is
turned OFF to ON:

Approx. 294 kPa

(3.0 kg/em?, 43 psi)

l oK
NG

CHECK MASS AIR FLOW SENSOR.
@ Check “MASS AIR FLOW” in
“DATA MONITOR” mode with

Check connectors for

h 4

CONSULT.
— OR
,g'?-‘;\:, Check “mass air fiow” in MODE 1
V&7 with GST.

3.2 - 6.7 g'm/sec: al idling
8.7 - 21.9 gm/sec: at 2,500 rpm

v OK

(Go to next page.)

EC-138

rusted terminals or loose
connections in the mass air
flow sensor circuit or enging
grounds.

Refer to EC-89.
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TROUBLE DIAGNOSIS FOR DTC P0171

B ACTIVETEST R
* % % POWER BALANCE * *

= = = MONITOR = = =

CMPSeRPM (POS)  762rpm
MAS AIR/FL SE 1.70V
IACV-BACHN 27%

s flef |l

| START

il

oy

AEC383

Suitable tool

MEC703B

Fuel Injection System Function (Lean side)

(Cont’d)
®

l

CHECK FUNCTION OF INJECTORS.

1. Install all parts removed.

2. Stan engine.

@ 3. Perform “POWER BALANCE” in

N = "ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

NG

Perform TROUBLE DIAG-

3. Listen to each injector operating
sound.
Clicking noise should be

®

heard. )
i OK

Confirm that the engine is cooled down
and there are no fire hazards near the

vehicle.
!

SEF595Q

J

Turn ignition switch "OFF”.

Rermove injecior gaiiery.

Refer to EC-23.

Keep fuel hose and all injectors can-
nected to injector gallery.

The injector harness connectors should
remain connected.

1.
2.

n l

Y

NOSIS FOR NON-DE-
TECTABLE (TEMS,
“Injectors”, EC-232.
Repair harness or connec-
tors.

1. Disconnect camshaft position sensor
harness connector.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG

Replace injectors from

\d

lOK

Check ECM pin terminais for damage and
check the connection of ECM harness con-
nector. Heconnect ECM harness connector

and retest.

INSPECTION END

EC-139

which fuel does not spray
out.

v
LII 2
=
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TROUBLE DIAGNOSIS FOR DTC P0172

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to

Fuel Injection System Function (Rich side)

the theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen
sensors. The ECM calculates the necessary compensation to correct the offset between the actual and

the theoretical ratios.

In case the amount of the compensation value is extremely large (the actual mixture ratio is too rich}, the
ECM judges the condition as a fuel injection system malfunction and lights up the MIL (2 trip detection

logic).
ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors »- » Injectors
{Mixture ratio feedback signal) control
module)
Diagnostic Trouble . Check ltems
Malfunction is detected when ...
Code No. (Possible Cause)
PO172 ® Fuel injection system does not operate properly. ® Front heated oxygen sensor
o114 ® The amount of mixture ratio compensation is too large. (The | ® Injectors

mixture ratio is too rich.)

® Exhaust gas leaks
® Incorrect fuel pressure
® Mass air flow sensor

B ACTIVETEST B D
SELF-LEARN 100%
CONTROL

z========= MONITOR zm=sszzm=-
CMPS*RPM (REF) 750rpm
COOLAN TEMP/S Q3°C
FR 02 SENSOR 0.91V
A/F ALPHA 1002,
CLEAR

SEF424T|

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

0

1)
2)

3)

4)

Start engine and warm it up sufficiently.

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

Turn ignition switch “ON” and select “SELLF-LEARN
CONTROL” in “ACTIVE TEST” mode with CON-
SULT.

Clear the self-learning control coefficient by touching
“CLEAR".

Select “DATA MONITOR” mode with CONSULT.
Start engine again and run it for at least 10 minutes
at idle speed.

The 1st trip DTC PO172 should be detected at this
stage, if a malfunction exists.

If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction, too.

Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-143.

if engine does not start, remove ignition plugs and
check for fouling, etc.

OR

EC-140
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TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Rich side)

(Cont’d) -
(;@\ 1) Start engine and warm it up sufficiently.
"= 2) Turn ignition switch “OFF” and wait at least 5 sec- &
onds.
3} Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at {4
idle speed.
4) Stop engine and reconnect mass air flow sensor har-
‘ ness connector. Bl
Mass ar flow sensor 5) Select “MODE 7” with GST. Make sure st trip DTC
SEF739R P0100 is detected.

6) Select “MODE 4” with GST and erase the 1st trip LT
DTC P0100.
7} Start engine again and run it for at least 10 minutes

at idle speed.
8) Select “MODE 77 with GST. The 1st trip DTC P0Q172
should be detected at this stage, if a maifunction

exists. FE
9} If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction. o7

Crank engine while depressing accelerator pedal. if
engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-143. Fi
If engine does not start, remove ignition plugs and -
check for fouling, etc.

OR -

Disconnect mass air flow sensor harness connector. R

Start engine and run it for at least 3 seconds at idle

speed. oo

3) Stop engine and reconnect mass air flow sensor har- ~
ness connector.

4) Turn ignition switch “ON”.

5) Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected. S

6} Erase the 1st trip DTC 0102 by changing from Diag-
nostic Test Mode Il to Diagnostic Test Mode |

7) Perform Diagnostic Test Mode Il (Self-diagnostic &7
results) with ECM. Make sure DTC 0505 is detected.

8) Start engine again and run it for at least 10 minutes
at idle speed. i
The 1st trip DTC 0114 should be detected at this
stage, if a malfunction exists.

9) If it is difficuit to start engine at step 8, the fuel injec- EL
tion system also has a malfunction.

Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-143.

If engine does not start, remove ignition plugs and
check for fouling, etc.

Nz
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(Cont’d)
EC-FUEL-01
BATTERY
.  Delectable line for DTC
— - Non-detectable line ior DTC
46
Y IGNITION SWITCH
ONor START
.FS
Y - Reler lo “EL-FOWER"
10A
l S
@ Wy [0 AN 1 J
I 1
Y L
A ED e )
F201 E101
Ly
=1

— : FRONT HEATED

o OXYGEN
a SENSOR
M

L
i1 [ ] ]
Y (E36)
IR
=1 ] 7 = &
INJEGTOR INJECTOR INJECTOR B LG
NO. 1 NO. 5 NG, 4 B
F212 4 y
1 1 1 ~--R--
L.——I_] Y l.l—'_."il Y LITI_I Y E',.- -—-.‘
G/OR =l YiG [—r;—lj Y/PU = ~o -
INJEGTOR INJECTCR iINJECTOR g e
NO. 3 NO.2 NO.6
E57
g % -3 rmﬂ.-,,
Ll%l_l Ll%l_! Ll—;—l_l B LG
G/R G GYIL o et
] n n L. ,‘."'—
G/OR GiA YIG G ¥/ GYL N _J_I
Fo02 r~ =
...... I ) 0 v T [ &2 | e B
L 13 ) S A S A SRR o 1 ;
G/OR G/R Y6 G YR GYIL B LG
[102] [ioall 111 o] [Foslt [l [nElEE| B
INJ#1 INJ#3 IN.J#5 INJ#2 INJ#4 INJ#E ECM (ECCS
canF C2sF CONTROL .'B—I
MODULEY i
P8
D @D
Refer to last page (Foldoul page).
- oian
-~ @ (IO®.M @ (NG NG
GY \alel7]8/ sn ey BR  \&[5[e/ Gv 26718/ Gy
= (DN ED;
B B 8 B B B
1c1|102]103| [104|105] 108
10708109 110111112
11al11a]115] [+18l117]118
AEC182A

EC-142 294



TROUBLE DIAGNOSIS FOR DTC P0172

SEF0SSP

Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Front tube&

SEF083R

i

RN W S

0 sCOnHECT

&
LN

RV

D 500 HIGT

£ [Td
P T1.5. |

(=D

|o|coNNECTOR]

()

46

AECT17

l

CHECK FOR EXHAUST AIR LEAK. NG | Repair or replace.

Start engine and run it at idie. Listen for an "

exhaust air leak before the three way cata- &

lyst.

OK

B LG

CHECK FRONT HEATED OXYGEN SEN- NG_ Check the foliowing.

SOR. | ® Harness connecters

1. Turn ignition switch “OFF". ,

2. Disconnect front heated oxygen sensor ® Harness for open or short
harness connector and ECM harness between front heated oxy-
connector. gen sensor and ECM i

3. Check harness continuity between ECM If NG, repair harness or con-
tarminal and sensor terminal . nectors.

Continuity should exist.

4. Check harness continuity between ECM 27
terminal {4e) {or sensor terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short. 2
| OK
\d
CHECK FUEL PRESSURE. NG‘ Check fuel pump and cir- i
1. Release fuel pressure 1o zero. | cuit. Refer to EC-238.
Refer to EC-22.

2. Install fuel pressure gauge and check EE
fuel pressure. e
At idle:

Approx. 235 kPa
(2.4 kgfcm?, 34 psi) a7
A few seconds after ignition switch is ‘
turned OFF to ON:
Approx. 294 kPa .
(3.0 kg/cm?, 43 psi) P
l OK

CHECK MASS AIR FLOW SENSOR. NGL Check connectors for ET

@ Check “MASS AIR FLOW” in "| rusted terminals or loose
L/ “DATA MONITOR” mode with connections in the mass air

CONSULT. flow sensor circuit or engine U
_ OR grounds. e
(=) Check “mass air flow” in MODE 1 Refer to EC-89.
‘ELQ with GST.
3.2 - 6.7 g'mfsec: at idling 5L
8.7 - 21.9 g-my/sec: at 2,500 rpm
v OK N
® 123
(Go to next page.)
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TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Rich side)

m CONNECT Yy (Cont,d)
A€ & ®
o}
[ Ecwm | @NNECTOH” l
102,104,107, 109,111,114
D S CHECK INJECTORS. NG | periorm TROUBLE DIAG-
1. Turn ignition switch “ON". 7| NOSIS FOR NON-DE-
2. Check voltage between ECM terminals TECTABLE ITEMS,
, , , , @ “Injectors”™, EC-232.
D o and ground with CONSULT or tester. Repair harness or connec-
- Battery voltage should exist. fors.

SEF404R| 1 3. Turn ignition switch “OFF".

lOK

Remaove injector assembly.

Refer 1o EC-23.

Keep fuel hose and all injectors connected
1o injector gallery.

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle,

1. Disconnect all injector harness connec- D“pi Replace the injectors from
fors. which fuel is drioping.

2. Disconnect camshaft position sensor
harness connector.

3. Crank engine for about 3 seccnds.
Make sure fuel does not drip from injec-
for.

i Does not drip.

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest,

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

ON

If a
tion

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire

BOARD DIAGNOSIS LOGIC

misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft posi-
sensor (OBD), the misfire is diagnosed.

The misfire detection logic consists of the following two conditions. -

Engine speed ECM

@

e

Crankshatft position sensor (OBD} . £
1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction LG
indicator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the
misfire every 200 revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will ﬂ
change from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will
cause three way catalyst damage, the MIL will start blinking.) FE
2. Two Trip Detection Logic (Exhaust quality deterioration)
When a mistire that will not damage the three way catalyst (but will affect exhaust emission) occurs,
the malfunction indicator lamp will light up based on the second consecutive trip detection logic. In T
this condition, ECM monitors the misfire for each 1,000 revolutions of the engine.
Dlaggzsc.itécl;ll'(:c.)uble Malfunction is detected when ... (PS:S?E:; Ité;ze) [
P0O300 (0701) ® Multiple cylinders misfire. ® Improper spark plug -
® |nsufficient compression Rt
P0O301 (0808) ® No. 1 cylinder misfires. ® Incorrect fuel pressure
PO302 (0607) ® No. 2 cylinder misfires. ® EGRvalve -
® |njector circuit is open or shorted Bl
PQ303 {0606} ® No. 3 cylinder misfires. ® Injectors
- . ® ntake air leak
P304 (0605} ® No. 4 cylinder misfires. @ Ignition secondary circuit is open or &7
P0O305 (0604) ® No. 5 cylinder misfires. shorted
@ | ack of fuel
PO306 (0603) ® No. 6 cylinder misfires. ® Magnetized flywheel (drive plate) RE
DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overalil) .
@ 1) Turn ignition switch “ON”, and select “DATA MONITOR” mode with CONSULT. £l
2) Start engine and warm it up sufficiently.
3) Turn ignition switch “OFF” and wait at least 5 seconds. 1,
4) Start engine again and drive at 1,500 - 3,000 rpm for at least 3 minutes. o
Hold the accelerator pedal as steady as possible during driving.
Note: Refer to the freeze frame data for the test driving conditions. FL
OCR )
/6@ 1)} Start engine and warm it up sufficiently.
&2y 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 during driving.
Note: Refer to the freeze frame data for the test driving conditions.
4) Select "MODE 7" with GST.
OR
won 1) Start engine and warm it up sufficiently.
o 2} 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 during driving.
4) Perform “Diagnostic Test Mode |l (Self-diagnostic results)” with ECM.
297
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire {Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

;

Ignition wire

Spark, plug

SEF282G

OK

(Go to next page.}

EC-146

CHECK FOR INTAKE AIR LEAK. NG | biscover air leak location
Start engine and run it at idle speed. Listen "] and repair.
for an intake air leak.
i oK
SECS4TAl | CHECK FOR EXHAUST SYSTEM CLOG- | NG| Repair or replace it.
GING. "
Stop engine and visually check exhaust
W ACTIVE TEST @ I:l '{(jube, three way catalyst and muffler for
ents.
* % % POWER BALANCE % * *
0K
= = = MCNITCR = = =
mgi‘lgﬁ {Fos) - Tearpm CHECK EGR FUNCTION. NG | Repair EGR system.
ACV-AACA '270/ Perform OVERALL FUNCTION CHECK
- - II[! — {Procedure for malfunction B) for EGR
Function.
Functon,
s flel JI_J[STArT
AEC383 B| lOK
Harness — PERFORM POWER BALANCE TEST. Ne | Goto on next page.
connector 4" //_ 1. Perform “POWER BALANCE" in
z e/ injecter = "ACTIVE TEST” mode.
‘/\?f U] Yero 2. Is there any cylinder which does
‘ not produce a momentary
engine speed drop?
OR
When disconnecting each injector
= harness connector one at a time, is
there any cylinder which does not
produce a momentary engine
speed drep?
[ es
( CHECK INJECTOR. No | check injector(s) and cir-
C'! l‘r‘ a‘- £ 6, Does each injector make an operating cuit{s}. Refer to EC-232.
Y = = sound at idle?
At idl Click
1 idle c/' Yes
"fr m
CHECK IGNITION SPARK. NG | GHECK COMPONENT
‘ 1. Disconnect ignition wire from spark (Ignition wires).
- Suitable 100! plug. Refer to “COMPONENT
71 Cliek 2. Connect a known good spark ptug to INSPECTION”, EC-148.
C""tlr the ignition wire.
seF7aoL| | 3 Place end of spark plug against a suit- OK l NG
able ground and crank engine.
4. Check for spark. Replace.

Check ignition coil, power
transistor and their circuits.
Refer tlc EC-195.
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

SEF156l

Fuel feed

AECO17

No. 6 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
®

|

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG

N Repair or replace spark

fouling, etc.
OK

7| plugls).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer to
EC-22.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/em?®, 34 psi)

NG

Check fuel pump and cir-

LOK

| cuit. (Refer to EC-238.}

CHECK COMPRESSION PRESSURE.
Refer to EM section.
® Check compression pressure.
Standard:
kPa (kag/cm?, psi)/300 rpm
1,196 (12.2, 173)
Minimum;
kPa (kg/cm?, psi)/300 rpm
883 (9.0, 128)
Difference between each cylinder:
kPa (kgfem?, psi)/300 rpm
98 (1.0, 14)

NG

% Check pistons, piston rings,

lOK

"1 valves, valve seats and cyl-

inder head gaskets.

Check “"MASS AIR FLOW” in

¥ “DATA MONITOR” mode with
CONSULT.
. OR
@S-g\ Check “MASS AIR FLOW" in

= MODE 1 with GST.
3.2 - 6.7 gm/sec: at idling

8.7 - 21.9 g'm/sec: at 2,500 rpm

¢OK

(Go to next page.)

EC-147

CHECK IGNITION TIMING. NG | Adjust ignition timing.
Perform “Basic inspection”, EC-68. "

l OK
CHECK MASS AIR FLOW SENSOR. NG | Check connectors for

rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-89.

If NG, repair or replace it.

=hot
=im

st

!

ET
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

SEF174P

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)
:

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EG-72.

A4

lOK

Some tests may cause a Diagnostic
Troubte Code to be set.

Erase the DTC from the ECM memoery
after performing the tests. Refer to EC-40.

.

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

and retest.

INSPECTION END

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributer cap ter-
minal. Move each wire while testing to check for intermittent
breaks.

Resistance:
13.6 - 18.4 k{¥/m (4.15 - 5.61 kQ/ft)
[at 25°C (77°F)]
It the resistance exceeds the above specification, inspect
ignition wire to distributor cap connection. Clean connection
or replace the ignition wire with a new one.

EC-148
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS)

COMPONENT DESCRIPTION

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking
vibration from the cylinder block is sensed as vibrational pres- s
sure. This pressure is converted into a voltage signal and sent =
to the ECM.

'/\I . </
7/.” i Termi &
Piezaelectric elemem/:f/-h
i e

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for
knock sensor malfunction.

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

SEF3321

TER- 1 piRe DATA =
Mrl\ll\éAL COLOR ITEM CONDITION (DG Voltage)
AT
Engine is running.
54 W Knock sensor Approximatety 2.5V
ldle speed =
ON BOARD DIAGNOSIS LOGIC
Diagnostic B
Trouble Code Malfunction is detected when ... Ch?Ck tems
No. (Passible Cause)
P0325 ® An excessively low or high voltage irom the knock & Harmness or connectors B
0304 sensoer is sent to ECM. {The knock sensor circuit is open or shorted.)
® Knock sensor -
ST
DIAGNOSTIC TROUBLE CODE CONFIRMATION "
Y MONITOR  # NOFaL [] PROCEDURE
CMPS-RPM(REF)  750rom @ 1) Turn ignition switch “ON” and sefect “DATA MONI- BT
TOR” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle .
speed. FI&,
OR
@, 1) Start engine and run it for at least 5 seconds at idle 2L
= speed. =
| RECORD 2) Select “MODE 7” with GST.
SEFaz0T OR .
oy 1) Start engine and run it for at least 5 seconds at idle DX
speed.

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

3) Perform “Diagnostic Test Mode [I” (Self-diagnostic
results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (Cont’d)

FECCI\(AjS . - Detectablg line for DTC
CONTHROL - Non-detectable ling for DTC
MODULE)
KNK
]
W
ol
I 1
1 L
i i
1 i
1 |
] |
} i
t |
3 |
| 1
| |
| |
N
]‘:-‘- —._
w RR
¥l D&
w B/R
] e—
| 1
1 I
| J
i 1
| 3
| ]
| |
| |
1 |
] 1
| |
| |
I 1
Le— I —~I
~ o -
W B;;H
[] @-:
KNOCK 1
SENSOR B/R
J_ B/R B
= i -l
F213
AT
IAEENGDNGD)] d7Tz b Eee
Es[7le /%Y BR B
I 1
101|102 )103| [104] 105 38
107 hosltos| [110]111 :S W
113)11al115] [ 118117 W HS.
AEC183A
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TROUBLE DIAGNOSIS FOR DTC P0325
Knock Sensor (KS) (Cont'd)
Engine ground DlAGNOSTlC PROCEDURE

INSPECTION START

o l

Loosen and retighten engine ground

Al

SCrews,
B| l i
CHECK INPUT SIGNAL CIRCUIT-1. NG_; Repair hatness or connec-
1. Turn ignition switch “OFF". 7 tors. 1@
B Tt 11 2. Disconnect ECM harness connector and =
wor harness connectors F11), .
steering ol " 3. Check harness continuity between harnass
pressure swith / connector terminal @ and £CM terminal
Continuity should exist.
If OK, check harness for short. °E
lOK
Knock sensor
sub-harness P
connector CHECK INPUT SIGNAL CIRCIT-2. NG ¥ Check the following. =
Check resistance between harness con- | ® Harness for apen ar short
SEF388H| | nector terminal (3) and engine ground. between knock sensor
Resistance: Approximately 500 - 620 kQ and harness connector B
lE] “—4  DISCOMNEGT ISCONNEST If OK, check harness for short.
% Eﬁj] @ Gé} It is necessary to use an ohmmeter ® Continuity between sensar
1.5, which can measure more than 16 M}, body and engine ground B,
T i If NG, repair harmess or con- w
I =cm o connecton]| @B oK neClors. P
o4 ® Knock sensar (Refer io =
“"COMPONENT INSPEC- U
TION” below.)
if NG, replace knock sensor.

Q] ST
Disconnect and reconnect harness connec-
sEF407T| | tors in the circuit. Than retest.

lTroubIe is hot fixed.

W DISGONNEGT @ n
T18. iéj] [@ Check ECM pin terminals for damage and

check the connection of ECM harness con- BT
@ nector. Reconnect ECM harness connector
A and retest.
[Q] I s
INSPECTION END
J_ &l

{ SEF408T

COMPONENT INSPECTION

Eﬁ} Knock sensor

& Use an ohmmeter which can measure more than 10 M(L.
w2 1. Disconnect knock sensor harness connector.

@\\) 2. Check resistance between terminal (1) and ground.
Q] [ ] /&\J/ Resistance: 500 - 620 k() [at 25°C (77°F)]
= CAUTION:

— f§/, Do not use any knock sensors that have been dropped or
w/@if,/ physically damaged. Use only new ones.

SEF387R
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TROUBLE DIAGNOSIS FOR DTC P0335

! ZCoiI

;
— Permanent magnet

SEFY56N

[quosition sensor {OBD)

SEFG83R

Crankshaft Position Sensor (CKPS) (OBD)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the trans-
axle housing facing the gear teeth (cogs) of the drive plate. It
detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sof changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not used to control the engine system. it is used
only for the on board diagnosis of misfire.

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.
53 LG Crankshaft position sensor | |ENGINE is running. | {in “N” position) More than 0.4v*
(OBD} idle speed (Air conditioner switch “OFF”) (AC voltage)
* Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Chgck Items
(Possible Cause)
No.
P0335 ® The proper pulse signal from the crankshaft position ® Harmess or connectors
0802 sensor (OBD) is not sent to ECM while the engine is (The crankshaft position sensor (OBD} circuit is
running at the specified engine speed. open.)
¢ Crankshaft position sensor (OBD)
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TROUBLE DIAGNOSIS FOR DTC P0335

% MONITOR ¥ NOFAIL []

CMPS=RPM(REF)

750rpm

RECORD

SEF420T)

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 15 seconds at idle

speed.
OR
&) 1) Startengine and run it for at least 15 seconds at idle
= speed.
2) Select “MODE 7" with GST.
OR
@ 1) Start engine and run it for at least 15 seconds at idle
- speed.

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

3) Perform “Diagnostic Test Mode 1I” (Self-diagnostic
results) with ECM.

EC-153

7

:'-.‘".T
=)

Jar]

jia]
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)

CRANKSHAFT
POSITION
SENSOR (OBD)

o o ——— —

—— e ———

Fm————
In 1
' ||,

1y
1
[
1
I
11
(]
1
1
\ ]
¥

G

'

! . —
|

I I F203

|

L

EC-CKPS-01

mmmm - Detectable line for DTC
—  Non-detectabie line for DTC

| B/Y
=Q---TTTTToz _.-Bm B/R
F ,—'—|
Fag:
LG B BiY
I—l—| B/ l_._|
= - OM (EGOS - = AT
[53] [ . ECM (£ -2 ENS
RECS GND-A CONTROL ? 1} v CONTROL
MODULE) B a UNIT
Fiol L L Faod
& 21
=l <1 -
T3 NE12) 1 C [3[(Fiod 2]z o 58] 7 |(Fi05) ‘IB
NG 1 L AT als5l6]718] w ] R L T D K v
[l
TTZ1314] 3 0[]z E PR 2 5 7 Pl Pl e R R e e L 2 P v
AREBIGEEHEE 2 28] 37[38] 50 [10[#1 [42]aa[aa 45| 6] |28 ? .%
10t]1c2froa] Thoafros
107] 10800 [11e{11
T1al1afras] [sf177

EC-154

AEC184A

306



TROUBLE DIAGNOSIS FOR DTC P0335

=

T
GCrankshaft

"

position senscr {OBD)

SEF0E63R

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

(

& DISCONNECT
4 €

DHSCONNECT
4 €

|L__gcm _ [ofconnEcTonr]}

K

[]

h 4

ik
[E
(ﬁi)

SEF400T
} €
Q
te_ ]
AECT41

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.

1. Turn ignition switch “OFF”. "l ® Harness connectors

2. Disconnect crankshaft position sensor .

{OBD) and ECM harness connectors. @® Harness connectors

3. Check continuity between ECM terminal ,

@ and terminal @ ® Harness for open or short
Continuity should exist. between ECM and crank-
If OK, check harness for short. shaft position senser

OK (OBD) .

If NG, repair harness or con-
nectors.
E v

CHECK GROUND CIRCUIT. NG | Chack the following.

1. Turn ignition switch “OFF". | ® Harness connectors

2. Recennect ECM harness connector. .

3. Check harness continuity between ter- ® Harness connectors
minal (2} and engine ground. ,
Continuity should exist. ® Harness connectors
If OK, check harness for shart. )

OK ® Harness for open or short
between ECM and crank-
shaft position sensor
{OBD} hamess connector

® Harness for open or short
between A/T control unit
and crankshaft position
sensor (OBD)

If NG, repair harness or con-

nectors.

v
NG

CGHECK COMPONENT
[Crankshaft position sensor (OBD}].
Refer to “COMPONENT INSPECTION”

on next page.
lox

Disconnect and reconnect harness connec-
tors in the cirguit, Then retest.

lTroubIe is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness caon-
nector. Reccnnect ECM harness connector

and retest.

INSPECTION END

EC-155

A4

Replace crankshaft posi-
tion sensor {OBD).
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
{Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

B wn

Disconnect crankshaft position sensor (OBD) harness con-

nector. :

Loosen the fixing bolt of the sensor.
Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 432 - 528()
[at 25°C (77°F)]

EC-156
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TROUBLE DIAGNOSIS FOR DTC P0340

Sealed cover7 Camshaft Position Sensor (CMPS)

Rotor head
COMPONENT DESCRIPTION .

The camshaft position sensor is a basic component of the &l
_______ ECCS. It monitors engine speed and piston position. These

input signals to the ECM are used to control fuel injection, igni- _
‘ tion timing and other functions. LS
: The camshalft position sensor has a rotor plate and a wave-
| forming circuit. The rotor plate has 360 slits for a 1° (POS) sig-
nal and 6 slits for a 120° (REF) signal. The wave-forming circuit
consists of Light Emitting Diodes {LED) and photo diodes.
The rotor plate is positioned between the LED and the photo F
120° signal shit for No. 1 cylinder diode. The LED transmits light to the photo diode. As the rotor
plate turns, the slits cut the light to generate rough-shaped
pulses. These pulses are converted into on-off signals by the
wave-forming circuit and sent to the ECM.

Light emitting
diode

Photo diode

Wave \
forming circuit Rotor plate

SEF613B|

N

FIE
1" signal slit
A7
120° signal slit
Rotor plate SEF614B [_1 _
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).
R
TER- )
WIRE DATA
MINAL ITEM ITION
NO COLOR CONDITIO (DC Voltage)
- BB
40 G/B Camshatt position sensor | |ENGIN€ is running. | 0.2 - 0.5V
44 G/B (Reference Signal) Idle speed ' ' @T
=)
41 GrY Camshaft position sensor |Engine s running.| 0.0 3.0V
45 G/Y {Position signal) —L idle spead ' ' e
L)
*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC BT
Diagnostic
L Check Iltems
Trouble Code Malfunction is detected when .... X o
No. (Possible Cause) )
P340 ® Either 1° or 120° signal is not sent to ECM for the ® Harness or connectors
101 first few seccnds during engine cranking. (The camshatt position sensor circuit is open or _
........................................................................................... shorted.) E
. . . ® Camshaft position sensor
® Eijther 1° or 120° S|gn§1I is not se_nt t_o ECM often ® Starter motor (Refer o EL section.)
enough while the engine speed is higher than the ® Starting system circuit (Refer to EL section.) )
specified engine speed. ® Doad (weak) battery 1%
® The relation between 1° and 120° signal is not in the
normal range during the specified engine speed.

EC-157 309



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR  ¥r NOFAILL L] PROCEDURE
CMPS=RPM(REF) 750rom Before performing the following procedure, confirm that
battery voltage is more than 10.5V.
1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 2 seconds at idle
speed. (If engine does not run, turn ignition switch to
“START" for at least 2 seconds.)
| RECORD OR

SEFaz0T @l 1) Start engine and run it for at least 2 seconds at idle
= speed. (If engine does not run, turn ignition switch to
' “START" for at least 2 seconds.)
2) Select "MODE 7" with GST.

OR

T00L

and then turn “ON".

3) Perform Diagnostic Test Mode | (Self-diagnostic

results) with ECM.

EC-158

/i% 1) Start engine and run it for at least 2 seconds at idle
speed. (If engine does not run, turn ignition switch to

“START” for at least 2 seconds.)
2} Turn ignition switch “OFF”, wait at least 5 seconds
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)
EC-CMPS-01

BATTERY

Rafer to "EL-POWER"

—_
o
I=

=
g

s ¢ [etectable line for DTC

Tt

— Non-datectable line for DTG

m
o
=1

i
.—.I
|
R R
=1 =] BAY
Sn|ECcs |—11L|—|
RELAY DISTRIBUTOR
(CAMSHAFT
Q POSITION SENSCR)
CId
WG BW I (R
aB G ES
W N >
| |
| I
| i
- To I !
A E EC-MAIN ! I
: o= *EC-MAFS | '
| H
®=0 I I
i I B
N S Ny '
] e @
il —- I
® o BR
i1 il
WG BW  BW  BAW GB GE GY  GIY '
BR
il i e Lol [T 6] 2] ,
SSOFF VB VB CRTN REF REF POS POS ECM (ECCS
CONTRGL S
MODULE) r
|
B B/R
4 L
F215

7]
[ ] o] -
NG ALDIED ERTED
5le/ oy \ElE[FE/ er NalA/ v HE

I |
1o1[102]103] [roalosfroe 58
107[ros[108] [110fi: 1z i2
Taf114] 18| [eirz] 11 2

AEC185A

EC-159
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TROUBLE DIAGNOSIS FOR DTC P0340

connector

Camshaft position
sensor harness

Distributor
cover

SEF742R

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

k4

SEF0S8R

CHECK POWER SUPPLY.

1. Tuen ignition switch “OFF".

2. Disconnect camshaft position sensor

hamess connectar,

. Turn ignition switch “ON".

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

5]

NG

OK
v

Loosen and retighten engine ground
SCrews.

E ¥

Check the following.

| ® Harness for open or short

between camshaft posi-
tion sensor and ECCS
relay

® Harness for open or short
between camshaft posi-
tion sensor and ECM

If NG, repair harness or

connectors.

N

SEFOB4R

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition swiich “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between sen-
sor terminal @ and ECM terminals
, , sensor terminal (2) and EGM
terminals , .

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

NG

OK

A 4

Repair harness or connec-

"1 tors.

40,44
| )

" @ M€

S 1
|| ECM |0|CONNECTORII /] 3 ——
41,45 3[as
(SR J
o
SEFCBIOR

CHECK COMPONENT

{Camshaft position sensor).

Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

A4

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

JrTroubIe is not fixed.

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

b4

INSPECTION END

EC-160

Replace camshalt position

" sensor.
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A€

I
1l A
\3i4./

2

SEF0O59R

CONNELT

AT
(Y

&
)

SEF410T,

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (NON-DETECTABLE

CIRCUIT)

INSPECTION START

CHECK COMPONENT

Y

{Camshaft position senscr).
Refer to “COMPONENT INSPECTION"
below.

OK

A4

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

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.

¥

INSPECTION END

COMPONENT INSPECTION

Camshaft position sensor
1. Start engine.

2. Check voltage between camshaft position sensor terminals

@), 3 and ground with AC range.

v
CHECK GROUND CIRCUIT. NG_‘ Check the following.
1. Turn ignition switch “"OFF”, | ® Hamess connectors
2. Disconnect camshaft position sensor R
harness connector. ® Hamness for open or short
3. Check harness continuity between ter- between camshaft position
minal and angine ground. sensor and ground
Continuity should exist, If NG, repair hamess or con-
If OK, check harness for short. nectors.
QK
A
NG

Replace camshaft position
SEnsor.

Condition Terminal

Voltage

@ and ground

Approximately 1.0V*
(AC)

Engine running at idle
@ and ground

Approximately 2.4V"
(AC)

*. Average voltage for pulse signal (actual pulse signal can be confirmed

by oscilloscope.)

If NG, replace distributor assembly with camshaft position

Sensor.

EC-161

@l

A

E
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TROUBLE DIAGNOSIS FOR DTC P0340

SEF185B8

Camshaft Position Sensor (CMPS) (Cont’d)

3. Remove distributor cap. Visually check signal plate for dam-
age or dust.

After this inspection, 1st trip DTC P0340 (0101) might be

displayed with camshaft position sensor functioning prop-

erly. Erase the stored memory.

EC-162
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TROUBLE DIAGNOSIS FOR DTC P0400

SYSTEM DESCRIPTION

Camshalft position sensor

EGR Function

Mass air flow sensor

Engine coolant temperature sensor

ignition switch

Engine speed
" EGR valve
Amount of intake air ECM & EVAP
» (ECCS .| canister
control -
Engine coolant temperature purge con
»| module) trol sole-
noid valve
Start signal

This system cuts and controls vacuum applied to
the EGR valve and EVAP canister to suit engine
operating conditions. This cut-and-contro! opera-
tion is accomplished through the ECM and the
EGR valve & EVAP canister purge control sole-
noid valve. When the ECM detects any of the fol-
lowing conditions, current flows through the sole-

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Low vehicle speed [less than 8 km/h (5 MPH)]
Mass air flow sensor malfunction

noid valve. This causes the port vacuum to be
discharged into the atmosphere. The EGR valve
and EVAP canister remain closed.

EGR and vacuum
EVAP canister

purge contro! valve —3_3

. EGR valve & EVAP canister purge control solenoid valve

————Ignition switch
ECM (power supply)

—~ECM
EGR temperature sensor

Throttie
body

SEF220R

poOOOo

qoc 00

SEF783K
To EGR valve
and EVAP canister
To intake '
air flow
1' =
3 e, -
) Vacuum

SEF240PE

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve.

EGR valve and EVAP canister purge control solenoid
valve

The EGR valve and EVAP canister purge contral solenoid valve
responds to signats from the ECM. When the ECM sends an ON
{ground) signal, the cail in the solenoid valve is energized. A
plunger will then move to cut the vacuum signal (from the
throttle body to the EGR valve and EVAP canister).

When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR
valve and EVAP canister.

[Nl
Wik,

EC-163 315



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Cont’'d)

ON BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by the EGR temperature
sensor sensor under the condition that calls for EGR, a low-flow mal-
function is diagnosed.
E?nnerature f EGR temperature sensor detects EGR flow under the condi-
P tion that does not call for EGR, a high-flow malfunction is diag-
nosed.
ECM
SEFO73P
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P04Q0 A) The exhaust gas recirculation (EGR) flow is exces- |® EGR valve stuck closed
0302 sively low during the specified driving condition. ® EGRC-BPT valve leaking

® Passage blocked

® EGR valve & EVAP canister purge control solenoid
valve

® Tube leaking for EGR valve

® EGR temperature sensor

B) The exhaust gas recirculation (EGR) flow is exces- |® EGR valve & EVAP canister purge control solencid
sively high during the specified driving condition. valve

® EGR valve leaking or stuck open

® EGR temperature sensor

OVERALL FUNCTION CHECK
Use this procedure to check the overall EGR function. During this check, a 1st trip DTC might not be
confirmed.

Before starting the following procedure, check the engine ceolant temperature of the freeze frame data
with CONSULT or Generic Scan Tool.

If the engine coolant temperature is higher than or equal to 75°C (167°F), perform only “Procedure for
malfunction A”.

If the engine coolant temperature is lower than 75°C (167°F), perform both “Procedure for malfunction
A’ and “Procedure for malfunction B”. '

If the 1st trip freeze frame data or the freeze frame data for another maifunction is stored in the ECM,
perform both “Procedure for malfunction A" and “Procedure for malfunction B”. In this case, check 1st
trip DTCs and/or DTCs in the ECM and perform inspections one by one based on “INSPECTION
PRIORITY”, EC-70.

EC-164
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

'y— EGR valve Procedure for malfunction A

1) Start engine and warm it up sufficiently.
2) Check the EGR valve lifting when revving from 2,000 rpm &'
up to 4,000 rpm under no load using either of the following
EGR temperature methods.
\ sensor harness e Select “EGRC SOLENOID VALVE” in “ACTIVE §f4
TEST” mode with CONSULT and turn the solenoid

connector
valve “OFF".
@ e Disconnect EGR valve & EVAP canister purge con- [Ei
trol sclenoid valve harness connector.

SEF0B2R (The 1st trip DTC for EGR valve & EVAP canister

L =
s

purge control solenoid valve will be displayed,

e m A however, ignore it.)
B @ EGR valve should lift up and down without sticking.
If NG, go to ] in DIAGNOSTIC PROCEDURE on EC-168.
cf 6\44 3) Check voltage between EGR temperature sensor harness
connector terminal (1) and ground at idle speed. -

Less than 4.5V should exist. FE
4) Tum ignition switch “OFF”.
D O Check harness continuity between EGR temperature sen-
! sor harness connector terminal (@ and ECM terminal 9.
1 Continuity should exist.

' SEPNT B)  Perform “COMPONENTS INSPECTION”, “EGR tempera-

]

ture sensor”, Relfer to EC-171. Pk

COMNECT ™ CONMNECT
A€ A€ |
I3,

ECM ?CONNEOTOR
[Ceov oowes] @

- »> »
SEF170P
i
T
S
T
rFaR 'l
EGR valve an EVAP\\ =R
canister purge ﬂ
control solenoid valve
= SEF408R

Check the EGR valve
lifting when revving
enging from 2,000 rpm
up to 4,000 rpm.

SEF8420
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EGR Function (Cont’d)

1)
2)

3)

Procedure for malfunction B

Start engine.

Select “EGRC SOLENOID VALVE” in “ACTIVE
TEST” mode with CONSULT and turn the solenoid
valve “ON",

Check for the EGR valve lifting when revving from
2,000 rpm up to 4,000 rpm under no load.

EGR valve should be closed and should not lift up.

OR

Confirm the engine coolant temperature is lower than
75°C (167°F) in “Mode 17 with generic scan tool.
Perform the following steps before its temperature
becomes higher than 75°C {(167°F).

Start engine.

Check for the EGR valve lifting when revving from
2,000 rpm up to 4,000 rpm under no load.

EGR valve should be closed and should not lift up.

OR

& AcTive TEST I ]
)
EGRC SOL/V ON N7
========== MONITOR ==z=======
CMPSsRPN (REF) 800rpm
EGR TEMP SEN 4.08Y
I [ON/OFF][ OFF | (&)
SEE412T \Gg/
— CONNECT
[ ecm lo[connEcTor| E}]
51 -
.
D & £NDY
o) l ooty
oo
SEF413T

Confirm the voltage between ECM terminal &) and
ground is higher than 1.44V.

Perform the following steps before the voltage
becomes lower than 1.44V.

Start engine.

Check for the EGR valve lifting when revving from
2,000 rpm up to 4,000 rpm under no load.

EGR valve should be closed and should not lift up.

Overall function check

Check the EGR valve
lifting when revving
engine from 2.000 rpm
up te 4,000 rpm.

SEFE420Q

EC-166
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EGR Function (Cont’d)

EC-EGRC1-01 ©
IGNITION SWITCH
ON or START
Refer to "EL-FOWER". I : Detectabie fine for DTC
104 ——  Non-detectable line for DTC
El
LAY
Ly
2,
5
LY
r'—| '
N FE
Liy
Ta EGR
[_LINE VYo _@_ TEMPERATURE
I SENSOR
WIR | L2y
|_._||T| WiPL w/B
EGIR VALVE &
EVAP CANISTER |_I_| T |_l_J iz
PURGE CONTROL
SOLENOID VALVE wiky By
L] J -~
GIY ® | EE
o } 1
& iy E®
F10 ;
Gy
I B/Y
ay wW/PU BIY By ET
- =l ] [
FGR FGRTS anp-a - JEZ GG SENS | GONTROL
MODULE) GND i
EL
AT S ENGD NGB
2[24] o Is[e [Tl IHENGH TeRINGD . iz 23] 0 5Bl (e
sl holfejiapiafispe)l W N&lel7le/ &y Q57y6.\(% 91011{1213141516(83

A HBERE EEEEEE z3]24[ 25ea |27 [28[z5 031 [z 33]e4[35
£ [ ]
5187 8] [Fe[i7[18[1¢[20]z1]29 36]7] a8|3a[4c[4T[42]43]4a}45 | 45]47 ]2 HsS. Fé?(g '_"

1011162[103] [104[105]106
107108[103] [110[111]112
113|114(115[ 1116[117§118

43150

[20]21T22]23] a8|z0] [4c]a1] [53[s4]56]
28] 42]a3) |a4]45]46]57] 58] 53[50 W
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TROUBLE DIAGNOSIS FOR DTC P0400

AEC039

—_
j% Improper connection

SEF100L

BEGRC SOLV CIRCUITI
DOES THE SOLENCID
VALVE MAKE
AN OFERATING SOUND

EVERY 3 SECONDS?

[er J_NO JLVES |

MEF9E7D

BACTVETESTER [

EGRC SOLWV ON

= == == MONITO

CMPS+RPM(REF} Orpm

MEF228F

EGR Function (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK VACUUM SOURCE TO EGR
VALVE.
1. Start engine and warm it up sufficiently.

OK

NG

CHECK COMPONENTS
(EGR valve).

Refer to “COMPONENTS
INSPECTION", EC-170.

NG

h 4

Replace EGR valve.

2. Disconnect vacuum hose to EGR valve.
Vacuum should not exist at idle.
4. Check for vacuum when revving from
2,000 rpm up to 4,000 rpm using either
@ ® Sclect “EGRC SOLENOID
VALVE” in “ACTIVE TEST"
mode with CONSULT and turn
CR
® Disconnect EGR valve & EVAP
canister purge contral solenoid
(The 1st trip DTC for EGR valve
& EVAP canister purge control
solenoid valve will be displayed.
Vacuum should exist when revving
engine.
8] v
Check vacuum hose for clogging, cracks,
improper connection, or misrouting.
Refer to “Vacuum Hose Drawing”, EC-12.

NG

3. Check for vacuum at hose.
of the following methods:
the solenoid vatve "OFF".
valve hamess connector,
however, ignore it.}
CHECK VACUUM HOSE.
OK

v

h 4

Repair or replace vacuum
hose, or correct routing.

CHECK COMPONENT
(EGR valve & EVAP canister purge control
solenoid valve).
1. Turn ignition switch “ON".
2. Perform “EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

NG

1. Turn ignition switch “ON".

2. Turn EGR valve & EVAP canis-
ter purge control sotenoid valve
“ON™ and “OFF” in “ACTIVE
TEST” mode with CONSULT
and check operating sound.

OR —

1. Turn ignition switch “ON".

2. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting EGR valve
& EVAP canister purge control
solenoid valve harness connec-
tor.

®

Y

v OK

®

{Go to next page.)

EC-168

Repair or replace EGR
valve & EVAP canister
purge control soleneid
valve circuit.
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)
®

:

CHECK COMPONENT NG Replace EGR valve &

(EGR valve & EVAP canister purge control "] EVAP canister purge con-
solenoid valve). trol solencid valve. -
Refer to “COMPONENT INSPECTION” [l
on naxt page.

OK

nnl
===

A
CHECK COMPONENT NG Replace EVAP canister.
(EVAP canister). e

Refer to “COMPONENT INSPECTION” i
on nexi page.

OK

. 4
CHECK VACUUM HOSE. NG | Replace vacuum hose.
Check vacuum hose into canister for EE
clogging, cracks or improper connection.

OK
v AY
CHECK COMPONENT NG | Replace EGRC-BPT valve.
(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION” B,
on next page.

b

Y

OK o

hd [iginy

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

Trouble is not fixed.
¥
Check ECM pin terminals for damage and &7
check the connection of ECM harmness =
connector. Reconnect ECM harness con-
nector and retest. i
S]]
Y
Check resistance of EGR temperature =T
sensar.
Refer to “COMPONENT INSPECTION”,
EC-171. M
¥
Check EGR passage for clogging. EL
hJ
D.‘;’.’
INSPECTION END o5
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EGR valve

BATTERY

AECS19

SEF171PB

f Apply pressure

SEF083P

EGR Function (Cont’d)
COMPONENT INSPECTION

EGR valve

Apply vacuum to EGR vacuum port with a hand vacuum pump.

EGR valve spring should lift.
If NG, replace EGR valve.

EGR valve & EVAP canister purge control solenoid
valve
Check solenoid valve, following the table as shown below:

Conditions Air passage continuity | Air passage continuity
between @ and between @ and ©
12V direct current supply be-
h{ N
tween terminals @ and @ es ©
Ne supply No Yes

If NG, replace EGR valve & EVAP canister purge control sole-
noid valve.

EVAP canister

Gently blow air from @).

No leakage should exist.

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while
applying a pressure above 0.981 kPa (100 mmH,0, 3.94
inH,O) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

EC-170
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)
EGR temperature sensor
Check resistance change and resistance value.

{z[q
. g @lﬂ
HA
. B
SEF6430)

{Reference data)

10,000
EGR temperature Voltage Resistance
°C°F) V) (M)
0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
1,000 100 (212) 0.8 0.08 - 0.10 FE
5 If NG, replace EGR temperature sensor.
> AT
g
=100
0
T [
10 3
1 1 1 i 1 ]
0 50 100 150 200
(32) (122} (212) {302) {392) q)T'
Temperature °C (°F) o
SEF526Q -
Bd
1
L&
EL
B4
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

ECM
Ignition
switch
Throttle ---- [><] | Air duct
body -=--
EGR valve & EVAP canister
purge control solenoid valve
Te EGR
Vacuum source
. vaive
Air
filter
N Air EGR valve
bieed Eon
Diaph
rapnragm temperature
sensor
Exhaust pressure‘ EGRC-BPT ntak
_____ ntake
valve B - manifoid
j _____ Exhaust
----- manitold
SEF221R

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to
positioning of the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will
increase. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGR &
EVAP canister purge control solenoid valve. If the engine roughness is reduced at that time, the EGRC-
BPT valve malfunction is indicated.

Diagnostic Trouble Code Malfunction is detected when ... Ch?Ck ltems
No. {Possible Cause)

P0402 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve

0306 ® Misconnected rubber tube

® Blocked rubber tube
@ |ntake manifold EGR passage

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-BPT valve. During this check, a tst trip
DTC might not be confirmed.

1. Disconnect the rubber tube to the fuel pressure regulator at the intake manifold.

2. Disconnect the rubber tube to the EGR valve & EVAP canister purge control solenoid valve at the

EGRC-BPT valve.
Connect the intake manifold and the EGRC-BPT valve with a rubber tube that has 1 mm (0.04 in)
dia. orifice installed. (The intake manifold vacuum will be directly applied to the EGRC-BPT valve.)

3. Start engine.
4. Check for the EGR valve lifting with engine at less than 1,500 rpm under no load.

EGR valve should remain closed.
5. Check the EGR valve lifting when revving from 2,000 rpm up to 4,000 rpm under no load.
EGR valve should lift up, and go down without sticking when the engine is returned to idle.
6. Check rubber tube between EGR valve & EVAP canister purge control sclenoid valve and throttle
body for misconnection, cracks or blockages.

EC-172
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TROUBLE DIAGNOSIS FOR DTC P0402
EGRC-BPT Valve Function (Cont’d)

1 mm (0.04 in) dia. orifice o
serFosot | AT

i
FA

COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check leakage without
applying any pressure from under EGR-BPT valve. BR
Leakage should exist.

X No pressure

SEF172P

EL

[3
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TROUBLE DIAGNOSIS FOR DTC P0420

ON BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function

ECM (ECCS control module)

Front

Rear

heated
oxygen
sensor

heated
oxXygen
Sensor
Three
Exh way
xhaust
catalyst
gas ) >

Y

The ECM meoenitors the switching frequency ratio
of front heated oxygen sensor and rear heated
oxygen sensor.

A three way cafalyst with high oxygen storage
capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sen-
sor switching frequency will increase.

When the frequency ratio of front heated oxygen
sensor and rear heated oxygen sensor
approaches a specified limit valug, the three way
catalyst malfunction is diagnosed.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Passible Cause)

P0420
0702

® Three way catalyst does not operate propetly.

® Three way catalyst

® Three way catalyst does not have enough oxygen storage ¢ Exhaust tube

capacity.

® Intake air leak
® |njectors
® |njector leak

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the three way catalyst. During this check, a 1st trip

DTC might not be

confirmed.

W MONITOR

MAS AIR/FL SE

% NO FALL L]
CMPSRPM(REF)  2137rpm

1.96V

COOLAN TEMP/S 84°C
FR 02 SENSOR 0.37Vv

FR O2 MNTR LEAN

AR 02 SENSOR 1.30V

AR 02 MNTR h—q] RICH
RECORD ]

SEF097P

Start engine and warm it up suifficiently.

Set “MANU TRIG” and “H| SPEED”, then select “FR
02 SENSOR”, “RR O2 SENSOR”, “FR 02 MNTR",
“RR 02 MNTR” in “DATA MONITOR” mode with
CONSULT.

Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constant under ne load.
Make sure that the switching frequency between
“RICH” and “LEAN” of “RR 02 MNTR” is very less
than that of “FR 02 MNTR".

Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching frequency
This ratio should be less than 0.5.

If the ratic is greater than the above value, the three
way catalyst is not operating properly.

Note: If the “FR 02 MNTR"”’ does not indicate “RICH”

and “LEAN” periodically more than 5 times for
10 seconds at step 3, perform TROUBLE DIAG-
NOSIS FOR DTC P0130 “Front heated oxygen
sensor’’, EC-116 first.

EC-174
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TROUBLE DIAGNOSIS FOR DTC P0420

[_Ecm ~ ol comecTon |

46

RS

43 52 43

=

2 I
iy
A ’
o

4
L
1 =5
o= N
5]

/By

/s

SEF098P

Three Way Catalyst Function (Cont’d)

OR

®

1)} Start engine and warm it up sufficiently.

2) Set voltmeter probes between ECM terminals
(front heated oxygen sensor signal) and {engine
ground), and ECM terminals &2 (rear heated oxygen
sensor signal) and @3 (engine ground).

3) Keep engine speed at 2,000 rpm constant under no
load.

4) Make sure that the voltage switching frequency (high
& low) between ECM terminals 62 and is much
less than that of ECM terminals @9 and 3.

Switching frequency ratio =

Rear heated oxygen sensor voltage switching
frequency

Front heated oxygen sensor voltage switching
frequency

This ratio should be less than 0.5.
If the ratio is greater than the above value, it means
three way catalyst does not operate properly.

Note: If the voltage at terminal does not switch
periodically more than 5 times within 10 sec-
onds at step 3, perform TROUBLE DIAGNOSIS
FOR DTC P0130 “Front heated oxygen
sensor’, EC-116 first.

EC-175

FE
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

!

CHECK EXHAUST SYSTEM. NG . | Repair or replace.
Visually check exhaust tubes and muifier "
for dent.
@ -
sEFosep! | CHECK EXHAUST AIR LEAK. NG | Repair or replace.

Start engine and run it at idle. Listen for an

B T e /A exhaust air leak before the three way cata-
HEOEQ =

lOK

ECM O CONNECTOR
102,704,107,109 111 114 CHECK INTAKE AIR LEAK, NG | Repair or replace.
e o e et

Start engine and run it at idie. Listen for an
intake air leak after the mass air flow sen-

S0r,
e | |- &

Y
P47 [ cHECK INJECTORS. NG

1. Refer to WIRING DIAGRAM for

Y

Perform TRQUBLE DIAG-
NOSIS FOR NON-DE-

Y

Injectors, £C-232. TECTABLE ITEMS,
2. Stop engine and then turn ignition switch “Injector”, EC-232.

“ON". Repair harness or connec-
3. Check voltage between ECM terminals tors.

(02), (o). @D, (09, (1D and

(113) and ground with CONSULT or tester.
Battery voltage should exist.
4. Turn ignition switch “OFF",

lOK

Remove injector assembly.

Refer to EC-23.

Keep fuel hose and all injectors connected
to injector gallery.

1. Disconnect camshaft position sensor Drips | Replace the injector(s) from
harness connecior. which fuel is dripping.

2. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.

lDoes net drip Trouble

is not
Check ECM pin terminals for damage and |fixed | Replace three way catalyst.

check the connection of ECM harness con- g
nectar. Raconnect ECM harness connector
and retest.

lTrouble is fixed

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed

sensor

AEC110

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

The vehicle speed sensor is installed in the transaxle. It contains
a pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the
ECM.

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

TER-
WIRE DATA
MINAL ITEM DITION
COLCR CON © (DC Voltage)
NO.
Engine is running. ; R *
26 G/Y Vehicle speed senscr I |_ | Approximately 5.0 - 6.0V
Slowly rotating front wheels (AC voltage)

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Trouble Code

Malfunction is detected when ...

Check ltems
(Possible Cause)

No.
PO500 ® The aimost 0 km/n (0 MPH) signal from vehicle speed | ® Harness or connector
0104 sensar is sent to ECM even when vehicle is being {The vehicie speed sensor circuit is open or shorted.)
driven. ® Vehicle speed sensor

EC-177

=
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

OVERALL FUNCTION CHECK

WVEHICLE SPEED SEN CKTH Use this procedure to check the overall function of the vehicle
AFTER TOUCH START. speed sensor circuit. During this check, a 1st trip DTC might not
DRIVE VEHICLE be confirmed.
;E;%kw,%mjﬁ’g)if 1) Jack up drive wheels.
2) Start engine.
3) Perform “VEHICLE SPEED SEN CKT” in “FUNC-
TION TEST” mode with CONSULT.
[ CR
[ v ][ START | 1} Jack up drive wheels.
MEF5590 2) Starl engine.
3) Read vehicle speed sensor signal in “DATA MONI-
% MONITOR & NO FalL L TOR” mode with CONSULT.
VHCL SPEED SE  20km/h The vehicle speed on CONSULT should be able to
PN POSI SW OFF exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
OR

=) 1) Jack up drive wheels.
@ 2) Start engine.
3) Read vehicle speed sensor signal in “MODE 17 with

RECORD ] GST.
SEF941N The vehicle speed on GST should be able to exceed
10 km/h (6 MPH) when rotating wheels with suitable
gear position.
FUEL SYS #2 UNUSED OR
CALC LOAD 57%
COOLANT TEMP 87°C
LONG ET#1 3%
ENGINE SPD 22258PM
VEHICLE SPD 57MPH
IGN ADVANCE 34.9
INTAKE AIR 43C
MAF 26.2gm/sec
THROTTLE POS 12%
©25 LOCATION 3
QP
025 B1.82 0.070v
SEF942N
DIAGNOSTIC TROUBLE CODE CONFIRMATION
3x MONITOR ¥ NO FAlL [] PROCEDURE
CMPSsRPM(REF)  2600rpm (hoy 1) Start engine and warm it up sufficiently.
COOLAN TEMP/S 85°C ~— 2} Perform test drive for at least 10 seconds continu-
PN POSI SW OFF ously under the following recommended condition.
Engine speed  : 1,800 - 3,000 rpm
Intake
manifold vacuum: -36.0 to -20.0 kPa
{(—270 to —-150 mmHg, —10.63
RECORD to ~5.91 inHg)
SEF425T Gear position  : OD position

3) Stop the vehicle, turn ignition switch “OFF”, wait at
least 5 seconds and then turn “ON”.
4) Perform “Diagnostic Test Mode 1I” {Self-diagnostic
results) with ECM.
Even though 1st trip DTC is not detected, perform the
above test drive at least one more time.
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH ~
ON or START ot
| Pefer lo “EL-POWER". _
10A
s : Detlectable line for DTG
: J e Non-delectable lins for DTC
Ei
L&
I_LI
33
EAOMBINATION [5] 2B
ETER = S
{SPEEDOMETER) 52 ] Pt
20 |me/R /]
IEH]
Gy i,
[}
&Y
MS7
aGIY
GIY GAY B/R PiL
=67l =711 =1 Tl e1N
B/R YSP ECM (ECCS AT VEHIGLE
' CONTROL CONTROL SPEED
= MODULE) UNIT SENSOR
e il (o
[EL
26]o7[o6] . [os[2aleat | (a2
R ENME LR =
(D2

1121347 [spiof11]12]13
5161718 |16]17]18]19[20

101 [102{103] |104[105H106
107[108{109] |110[1174112
13| 114]115) 1116[117|118

F101
:

AEC187A
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TROUBLE DIAGNOSIS FOR DTC P0500

Combination meter
harness connector

AECD30
W DISCOMNECT (f ﬁlﬁ
AE &) |8
([ ecm  lolconnecTor]| o }
28
SEF0B7R

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A A

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “QFF". | ® Harness connectors
2. Disconnect ECM harness connectar . @5

and combination meter harness con- ® Harness for open or short

nector. between ECM and combi-
3. Check harness continuity between ECM natian meter

terminal and meter terminal @ If NG, repair harness or con-

Continuity should exist. nectors.

If QK, check harness for short.

OK
A 4
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions
properly.

OK

h 4

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

Trouble is not fixed.

Y

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

k4

INSPECTION END

EC-180

Y

Check the following.

® Harness connectors
(29,

® Ha?ess for open or short
between cembinalion
meter and vehicie speed
Sensor

If NG, repair harness or con-

nectors.

Check vehicle speed sensor

and its circuit.

Refer to EL sectian.
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TROUBLE DIAGNOSIS FOR DTC P0505

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve :

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

h 4

Ignition switch

Start signal

Throttle position sensor

Throttle position

h 4

Inhititor switch

Park/Neutral position

ECM
(ECCS
control

p| HACV-AAC valve

Y
4

Air conditioner switch

Air conditioner operation

module)

Power steering oil pressure switch

Power steering load signal

b4

Battery

Battery voltage

Vehicle speed sensor

Vehicle speed

Y

Cooling fan

Cooling fan operation

¥

Y

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through
fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The IACV-
AAC vaive repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position
sensor detects the actual engine speed and sends a signal to the ECM. The ECM then controls the
ON/OFF time of the IACV-AAC valve so that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by taking into consideration various engine conditions such
as during warm up, deceleration, and engine load (air conditioner, power steering and cooling fan opera-

tion).

SEFO40E|

COMPONENT DESCRIPTION

IACV-AAC valve

The IACV-AAC valve is moved by ON/OFF pulses from the
ECM. The longer the ON pulse, the greater the amount of air
that will flow through the valve. The more air that flows through
the valve, the higher the idle speed.

EC-181
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

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 Voliage)
NO.
[Engine is running. |
L 8- 1v
idie speed
55 | SB IACV-AAC valve [Engine s running |
Rear window defogger is operating 4.7V
Steering whee! is being turned )
Air conditioner is operating
Headlamps are in high position
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up Idl 15 - 40%
IACV-AACA ® Air conditioner swilch: OFF | >
® Shift lever: “N”
® No-load 2,000 rpm -
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck ltoms
{Possible Cause)
No.
P0O505 ® The IACV-AAC valve does not operate property. ® Harness or connectors
0205 {The VTACV-AAC valve circuit is open or shorted.)
® |ACV-AAC valve
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR % NOFAL [] PROCEDURE
CMPSeRPM(REF) 750rpm . 1) Start engine and warm it up sufficiently.
COOLAN TEMP/S 85°C = 2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” again and seiect “DATA
MONITOR” mode with CONSULT.
4) Start engine and run it for at least 1 minute at idle

speed.
I RECORD OR

Eel @) 1) Startengine and warm it up sufficiently.
=/ 2) Tum ignition switch “OFF” and wait at least 5 sec-

onds.

3) Start engine again and run it for at least 1 minute at
idle speed.

4) Select “MODE 77 with GST.

OR
(g@ 1} Start engine and warm it up sufficiently.
- 2) Turn ignition switch “OFF” and wait at least 5 sec-

onds.

3) Start engine again and run it for at least 1 minute at
idle speed.
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TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)
4) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”. al
5) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0505

IGNITION SWITCH
ON or START

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01

mmmm : Detectable line for DTC
memem : Non-detectabie line for DTC

Refer to “EL-POWER™.

104

2]

Ly

L

Ly [ S Ly m @ m Ly [ 5 L mmm g mm wim ap T0 EC-EGRCI
-1 o » " ccecnen

To EC-MAIN €LY LY
| 2 Il
IACV-
AAG VALVE
]
SB
F201
|—.—-| F10
sIB
SB
551
e ECM (ECCS
CONTROL
MODULE)
F101
ATITETRY
[2[3]<] © [5]6]7 TTz12]3
Fi0 T2 b (Fa08
89101112]13141516@‘33 56f7]8
101|102} 103| [104}105]106 3 &R
so73108l100] [110l1111 12 43 F10] K
113]114|115] |116[117[118 % w et

AEG188A
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

IACV-AAC valve " DIAGNOSTIC PROCEDURE
harness connector FD
e
INSPECTICN START
l A

CHECK POWER SUPPLY. NG | check the following.

1. Stop engine. | ® Harmness connectors -
= i 2. Disconnect IACV-AAC valve harness @5, Bl
Intake manifold collector - connector. ® Harness connectors

NONNAL S — seFos2R| | 3. Turn ignition switch “ON”. F1o),
4. Check voltage between terminal @ and ® 10A fuse 1
ground with CONSULT or tester. ® Harness for open or short o
Voltage: Battery voltage between [ACV-AAC valve

E DISCOKHECT
G@ o7 and fuse
1.5, v If NG, repair harness or con-
nectors.

B] FE
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | ® Harness connectors
2. Check harness conlinuily between ECM G0, T
D S terminal 85 and terminal {1). ® Harness for open or short m
= SEFO74R Continuity should exist. between IACV-AAC valve
If OK, check harness for short. and ECM .
— If NG, repair hammess or con- B
E BISCONNECT l OK nectors.
A€ .
ey % E@ CHECK COMPONENT NG | Replace IACV-AAC valve. R,
[_=cm |o[connecTon]] (IAGV-AAG valve). >

Refer to "COMPONENT INSPECTION"

z
below. R
/ i OK

@ Disconnect and reconnect harness connec- 5T
J tors in the circuit. Then retest.
— -
SEFO75R lTroubIe is not fixed. Bs
[EREY
i

Check ECM pin terminals for damage and

check the connection of ECM hamess con-
nector. Recaennect ECM harness cennector B
and retest. ‘

INSPECTION END

COMPONENT INSPECTION

DISCOMNECT

Sl & (&) IACV-AAC valve
"I" Disconnect IACV-AAC valve harness connector.
o Check IACV-AAC valve resistance.
Resistance:

Approximately 10} [at 25°C (77°F)]
e Check plunger for seizing or sticking.
[Q] e Check for broken spring.

SEF076R
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control

These circuit lines are used to control the smooth shifting up and
down of A/T during the hard acceleration/deceleration.

Voltage signals are exchanged between ECM and A/T control
unit.

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

TER-
WIRE

MINAL ITEM
No, | COLOR

DATA

CONDITION (DC Voltage)

[Ignition swiich "ON”[

24 G/W A/T signal No. 1 |Engine is runningﬂ 6 -8V
L Idle speed
'Ignition switch "ON”|
29 W A/T signal No. 2 jEngine is running.] 6 - 8Y
ldle speed
30 G A/T signal No. 3 ngnition switch “ON"L oV

ON BOARD DIAGNOSIS LOGIC

Diagnostic
. Check ltem
Trouble Malfunction is detected when ... )
(Possible Cause)

Code No.

PO600 ® Harness or connectors
® i i AT r it L o
0504 ECN.I receives incorrect voltage from control un (The circuit between ECM and A/T control unit is open
continuously.
or shorted.)

* This DTC can be detected only by “DATA MONITOR (AUTO TRIG)” with CONSULT.

¥r MONITOR

2 NOFAIL []
CMPS"RPM(REF) 1500rpm

l

RECORD

SEF426T

[ ! CONNECT “

T

[ ECM f [ CONNECTOR
24 29
=Re

AECS558

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1} Turn ignition switch “ON",
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine, and rev it more than 1,000 rpm once,
then wait at least 40 seconds.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the A/T con-
trol. During this check, a DTC might not be confirmed.
@ 1) Turn ignition switch “ON”.
2) Start engine.
3) Check voltage between
ECM terminal @ and ground.
ECM terminal @) and ground.
Voltage: Approximately 7V

EC-186
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)
EC-AT/C-01

@]
= : Detectable line for DTC [F2,
—  Non-detectable line for DTG
EM
AT e
CONTROL Lo
UNIT
DT1 DT3 D72
o] e K|
GIW GIY W
%
Hr
G/w GY W
(Fa0i)
s -
G/W GrY W
‘ } | RA
G GIY W ER
||24| [Eai Irzs ||
DT DT3 pT2 | ECM
(ECCS CONTROL ?)T
MODULE) 2
BT

1121314 ] fapojtipe|13)141s 23{24) 2526127
17118]19120[21]22 36|37 38539[40

w
[+2]
~
o
(=23

101]102]103| |104(109
107(081109] [110)111
113(114)115] 116|117

AEC188A
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TROUBLE DIAGNOSIS FOR DTC P0600

Behind glove box

LA

ECM harmness connector
AECO18A

Steeringj
column

\%unit hamess

connector

AECO18A

0ISCOMMECT

[ AT ciunT i5[ CONNECTCR ||

A/T Control (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK INPUT SIGNAL CIRCUIT.
Check hamess continuity between ECM
terminal and ground, ECM terminal
and ground, ECM terminal and
ground.

Continuity should not exist.

If OK, check harness for short.

h 4

oK
3

12 11 10
J‘ ECH CONNECTOR])| % Disconnect and reconnect harness con-
4 28 30 BISCONKECT nectors in the circuit. Then retest.
]
(@] EEJ‘: Trouble is not fixed.
(ﬁa ¥
Check ECM pin terminals and A/T control
. . unit pin terminals for damage and check
the connecticn of ECM harness connector.
y Reconnect ECM harness connector and
— SEF156P| | ratest.
IE @ DISCONNECT (A_
A€ & :
e g INSPECTION END
[ Ecm  o[connecTcr]l
24.29,30
SEF415T;

EC-188

CHECK INPUT SIGNAL CIRCUIT. NG | Ghack the following.
1. Turn ignition switch “OFF”. "| ® Hamess connectors
2. Disconnect ECM harness connector ,
and A/T conirol unit harness connector. ® Harness for open or short
3. Check harness continuity between ECM between ECM and A/T
terminal and terminal , ECM ter- control unit.
minal and terminal @, ECM termi- If NG, repair harness or con-
nai and terminal @ neciors.
Continuity should exist.
OK
E’ \d
NG

Check the harness for
open or short between
ECM and A/T control unit.
If NG, repair harness.
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for
power supply. The unit controls the engine.

SEC220B
ON BOARD DIAGNOSIS LOGIC Lo
Diagnostic Trouble . Check tems
Code No. Malfunction is detected when ... (Possible Cause)
P0805 ® ECM calculation function is malfunctioning. ® ECM
0301 {ECCS control module) =
FE
AT
28,
DIAGNOSTIC TROUBLE CODE CONFIRMATION i
# MONITOR  # NoFalL [] PROCEDURE
CMPS*RPM(REF) 750rpm 1) Turn ignition switch “ON”. Ri&
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 2 seconds at idle
speed. 3R
OR
1} Turn ignition switch “ON”. .
2} Select “Mode 7" with GST. ST
| RECORD 3) Start engine and run it for at least 2 seconds at idle
SEF420T speed. ~
OR RS
@ 1) Turn ignition switch “ON”.
- 2) Start engine and run it for at least 2 seconds at idle __
speed. B
3) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON", A
4) Perform “Diagnostic Test Mode H” (Self-diagnostic ™
results) with ECM.
ER
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

1) Turn ignition switch “ON”.
2) Select "SELF DIAG RESULTS”
mode with CONSULT.
3) Touch “ERASE".
OR
1) Tumn ignition switch “ON".
2} Select MODE 4 with GST.
3} Touch “ERASE".
OR
“NoA 1) Tum ignition switch “ON”.
2) Erase the Diagnostic Test Mode
Il (Self-diagnostic results)
memory. {Refer to EC-40.)

¥

PERFORM SELF-DIAGNOSIS.

Select “SELF DIAG RESULTS”
mode with CONSULT,

— OR

@:-39 Select MODE 7 with GST.

T

OR
@ PERFORM “Diagnostic Test Mode
% |1v (SELF-DIAGNOSTIC
RESULTS).

v

Is the st trip DTC POBOS (0301) dis- Yes% Replace ECM.

played again?
‘ No

INSPECTIHON END

EC-190



TROUBLE DIAGNOSIS FOR DTC P0705

~ Inhibitor switch Park/Neutral Position Switch

paness ConeE | COMPONENT DESCRIPTION

When the gear position is “P” or “N”, park/neutral position
switch is “ON”. The A/T control unit detects the position
because the continuity of the line (the “ON” signal) exists. The
A/T control unit sends the park/neutral signal to the ECM.

SEF081T

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

TER-
WIRE DATA
IN
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
“gnition switch “QN”
Approximately OV
- . AT control unit Gear position is “N” or *P” (A/T models)
(Park/neutral position) |Ignition switch “ON”‘
4-86vY
Except the above gear positicn
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION
Shift {ever: “P” or “N” ON
P/N POSI SW ® |gniticn swilch: ON
Except above OFF

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check hems
Trouble Cede Malfuncticn is detected when ... e
{Possible Cause}
No.
PO705 ® The signal of the park/neutral positicn switch is not ® Harness or connectors
1003 changed in the process of engine starting and driving. (The inhibitor switch circuit is open or shorted.)

® Harmness or connectors
{The circuit between ECM and A/T cantrol unit is
open or shorted.)

® |nhibitor switch

® AT control unit

EC-191

(;i)

FE

I
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TROUBLE DIAGNOSIS FOR DTC P0705

B PARK/NEUT POSI SW CKT Wi

out oF N/P .ranGe

SHIFT

THEN

TOUCH START

NEXT || START |
SEFoE2N
%r MONITOR % NO FailL []
PIN POSI SW ON
| RECORD |
SEF263N

A€ 6

L

ECM

|0 connecTor||

2
D

P

SEF416T

Park/Neutral Position Switch (Cont’d)
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the park/

neutral position switch circuit. During this check, a 1st trip DTC
might not be confirmed.

1) Turn ignition switch “ON”.
2) Perform “PARK/NEUT POSI SW CKT” in "FUNC-
TION TEST” mode with CONSULT.
OR
2) Select "P/N POSI SW” in “DATA MONITOR” mode
' with CONSULT.
3) Check the “P/N POSI SW” signal under the following

conditions.
Condition (Gear position) Signal
“P” and “N” position ON
Except the above position OFF

OR
@ 1) Turn ignition switch “ON”.
2) Check voltage between ECM terminal @ and body
greund under the following conditions.

Condition (Gear position) Voltage {V}
“P" and “N” position Approximately O
Except the above position Approximately 5

EC-192
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (Cont’d)

EC-PNP/SW-01
IGNITION SWITCH

ON &r START ]
Rofer to “EL-POWER".

10A
. : Detectable line for DTC i
m—: Non-datestable line for DTC e

i
=

INHIBITOR
SWITCH B

1 F308

!

'z
| A°

=

o
=]
8
=
e
I

L LR
I T
T
[ |
-
—h-
FG/BGIBﬂ I EF
I
G/ GB LA L LW Ly LB
ezl ) Gl Hsl sl G sl o o7
ECM . X - . - g
NEUT |ECM. ND RSW NSW DSW 25W 1-5W | ¥ rnol
CONTROL ONIT
MODULE)
38
A
=l EL
i oD ITelo Gavg 121221 © [5]6]7 (B
4fsla]7[8] w sls5la/ ay AEIE EEERE RS
[ l i
AAE DI BN EERE |§| PR B B B el ) S R ) S e ) @.ﬁ
561718 | [18]1718] 9z0]21iz2 367 ssfaafaof [sef<afaalaslaaler] 28] [\ | (ARY
[ l
101f1ae]103] Foafsos]06 [20[21]22]23] safsa] [ao]41] [s3]54i53] =
2alosloslz7loe] (32 (43| [24]as]2e]57]5a]58]60
107ho8[108] [110f111]112 PR o] [iol| Jerlesleeleslel s s,
T13[114[115] [116H117]118 ‘[34f35138]37 lasla7]es]es]

AEG190A
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TROUBLE DIAGNOSIS FOR DTC P0705

HE

@ il

SEF417T

DISCUNNECT

=]
El
]

o L y
SEF002R
msccm.mu Eﬁ

ATC/UNIT [ CONNECTOR

| A€

il arecruniT J0| CONNECTOR”

@

!0| CONNEGTOR]|
22

 _Ecm

[Q]

SEF407R

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY. NG | check the fallowing.
1. Discennect inhibiter swiich hamess "] ® Hamess connsctors
connector. .
2.Turn ignition switch “"ON". ® 10A fuse
3. Check voltage between terminal (3) ® Harmess for cpen or short
and ground with CONSULT or tester. between inhibitor switch
Voltage: Battery voltage and fuse
If NG, repair harness or con-
oK nectors.
El v
CHECK INPUT SIGNAL CIRCUIT-I. NG Repair harness or connec-
1. Tum ignition switch “OFF”. 7| tors.
2. Disconnect A/T control unit harness
connector.
3. Check harness continuity between A/T
control unit terminal and terminals
Continuity should exist.
If OK, check harness for short.
e
CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1) Turn ignition switch “OFF”. ® Harness connectors
2) Discornect AT control unit harmess ,
connector. ® Harness for open or short
3) Check hamess continuity between ECM between ECM and AT
terminal and terminal control unit
Continuity should exist. If NG, repair harness or con-
It OK, check harness for short. nectors.
OK
v
NG

CHECK INHIBITCR SWITCH CIRCUIT.
Refer te AT section (“INHIBITOR
SWITCH, OVERDRIVE SWITCH AND
CLOSED THROTTLE POSITION SWITCH
CIRCUIT CHECKS”, “Self-diagnosis”,
“TROUBLE DIAGNOSES").

CK
A 4

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

Trouble is not fixed.

h 4

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

Reconnect ECM harmess connector and
ratest.

hd

INSPECTION END

EC-194

Replace inhibitor switch.
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal
COMPONENT DESCRIPTION

Ignition coil & power transistor

The ignition signal from the ECM is sent to the power transis- _
tor. The power transistor switches on and off the ignition coil 2
primary circuit. As the primary circuit is turned on and off, the

proper high voltage is induced in the coil secondary circuit. B3

F=

[~
=

Power
transistor

EE
A
SEC225B
Pl
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).
B
TER- i
WIRE DATA
MINAL COLOR ITEM CONDITION (OC Voltage)
NO. )
BT
'Engine is running.|
0.4 - 0.6V*
Idie speed &T
1 L lgnition signal =
|Engine is running.|
1.1-1.3v*
Engine speed is 2,000 rpm EE
|Engine is running.|
2 w Ignition check Approximately gv*
Idle speed BT
'Engine is running. |
Approximately 1.0V*
Idle speed A&
3 G/w Tachometer o
JEngine is running.‘
L 3.2 - 3.6V
Engine speed is 2,000 rpm EL
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC -
[iB)8
Diagnostic
Trouble Malfuncticn is detected when ... CthCk lterms
(Possible Cause)
Code No.
P1320 ® The ignition signal in the primary circuit is not sent ta | ® Hamess or conneclors
0201 ECM during engine cranking or running. {The ignition primary circuit is open or shorted.}
® Power transistor unit
® Resistor

® Camshaft position sensor
® Camshaft position sensor circuit

EC-195 7



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

¢ MONITOR
CMPSsRPM(REF)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

v NoFalL [] PROCEDURE
750rpm Note: If both 1st trip DTC P0340 {0101) and P1320 (0201) are

® 2

3)

[ RECORD |

SEF420T

displayed, perform TROUBLE DIAGNOSIS FOR DTC
P0340 first. Refer to EC-157.

Turn ignition switch “ON”.
Select "DATA MONITOR” mode with CONSULT.
Start engine and wait at least 4 seconds. {If engine
does not run, tumn ignition switch to “START” for at
least 5 seconds.)

OR

Turn ignition switch “ON”.
Start engine and wait at least 4 seconds. (If engine
does not run, turn ignition switch to “START” for at
least 5 seconds.)
Select MODE 7 with GST.

OR

4)

Turn ignition switch “ON”.

Start engine and wait at least 4 seconds. (If engine
does not run, turn ignition switch to “START” for at
least 5 seconds.)

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

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

EC-196
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

- .
BATTERY EC-IGN/SG-01  ~

% ' MA
w/PU Refer io “EL-POWER". e
[—.—| lerio mmm : Detectable line for DTC =l

m IGNITION e ' Non-detectable line for DTC

OFF '/b ST |SWITCH
LG
ACC\.ﬁN LG
[Ex]

|
B
&BHBRﬂ

FE
I_B-EIZ |—Ej-|3ﬁ ’
B CONDENSER BR
|—|+|—| Fiee 1 AT
—DISTRIBUTOR IGNITION POWER
CoIL TRANSISTOR
19 UNIT
F17 A
LN R
G G L B/A 24
] I [ | -
[e]
e ’-B"EC-MAIN
G a EE
=]l I E
L | RESISTOR =
= 2 &7
)
R
I ]
spARK e
ﬁ E E EPLUG FZ .'.—BfR B/R BR=@uEud 5T
. - - = = . == = I —l ] =
= = = = = = = (ou I BR
W L I
il [ cs A
ECM (EC B
IGNCK IGN CONT(ROL _Bﬁ A
MODULE) = =
EL
[ — =1
NGO  [BEE® ARREMNGD ARG 167
\alz]8/ Gy 5{2]4] B Gj6l718/ &Y \G|6|7ls/ BR EB e

@ [(EIED ‘m _
GY W
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IIII@

107[108|109] {110)111[112
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[+7]48]62]e362]es]

AEC191A
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TROUBLE DIAGNOSIS FOR DTC P1320

e

Distributor

Power transistor
harnass
connector

SEF744R

connector

[ 1
a

l!
o o

SEF08ZT,

DISCONNECT

4 € &

[Q]

[ N

SEFOB8R

W DISCONMECT DISCOMNECT
A€ A€

ECM __|o] connECTOR]]

SIED)

1

[Q]

SEFO69R

Ignition Signal (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

Yes
—» @ (Go to next page.)

No
+
CHECK POWER SUPPLY. NG »| Check the following.
1. Tutn ignition switch “OFF". ® Harness connectors
2. Disconnect ignitian coil hamess con- €9,
nector. ® Harness for open or short
3. Turn ignition switch “ON". between ignition coil and
4. Check voltage between terminal @ ignition switch
and ground with CONSULT or tester. If NG, repair harness or con-
Voltage: Battery voltage nectors.
OK
B] A 4 NG
CHECK GROUND CIRCUIT. »| Check the following.
1. Tum ignition switch “OFF”. ® Harness conneclors
2. Disconnect power transistor harness \
connector. @ Harmess for open or shaort
3. Check harness continuity between between power transistor
power transistor terminal and and ground
engine ground, power transistor termi- ® Harness for open or short
ral and ignition coil terminal @ between power transistor
Continuity should exist. and ignition coil
If OK, check harness for short. It NG, repair harmess or con-
nectors.
OK
i .
CHECK INPUT SIGNAL CIRCUIT. N »| Aepair harness ar connec-
1. Disconnact ECM hamess connector. tors.
2. Check harness continuity between ECM
terminaf and power transistor termi-
nal .
Continuity should exist.
If OK, check hamess for short.
OK
Y
NG

CHECK COMPONENTS

(Ignition coil, power transistor).

Refer to "COMPONENT INSPECTION",
EC-200.

Replace malfunctioning

component{s}.

OK

Y

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

Trouble is not fixed.
A

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

necier and retest.

INSPECTION END

EC-198
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

& & T}

Ignition coll Resistar D) @]
connector conector y
2 CHECK INPUT SIGNAL CIRCUIT. NG._ Repair harness or connec-
1. Stop engine. tors. [,
2. Disconnect ignition coil harness con-
nector.
Q] 3. Strip tape covering resistor. Eli]
4. Disconnect ECM harness connector
SEF083T)| and resistor harness cennactor.

5. Check harness continuity between igni- L

) DISGONNECT = DISCONNECT tion coil terminal @ and resistor termi-
Eéj] @ﬁ@ GECJ nal ® resistor terminal @ and ECM

terminal @

—n Resistor e .
[ Ecm  |o[connecTor]| connector Continulty should exist.
y If OK, check harness for short.
- oK FE
4
CHECK COMPONENTS NG | Replace resistor.

@ (Resistor). " AT
Refer to “COMPONENT INSPECTION”
SEFO7IR| | on next page.

OK )
v
Disconnect and reconnect hamess con- A
nectors in the circuit, Then retest,
Trouble is not fixed. S
ER
Y

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

h
INSPECTION END

DX

EC-199 351



TROUBLE DIAGNOSIS FOR DTC P1320

[Ignition cail

" SEF732!

fl

@5

SEF072R

e

SEFO73R

Ignition Signal (Cont’d)
COMPONENT INSPECTION
Ignition coit

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal Resistance [at 25°C (77°F)]
Q@ - @) (Primary coil) Approximately 1.0 2
@ - @ (Secondary coil} Approximately 10 k()

If NG, replace ignition coil.

Power transistor

1. Disconnect power transistor harness connector.
2. Check power transistor resistance between terminals (@

and (3.

Terminals Resistance Result
Except 00} OK
and
@ @ £} NG

If NG, replace power transistor.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals.
Resistance: Approximately 2.2 k() [at 25°C (77°F)]
If NG, replace resistor.

EC-200
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the trans-

:MZ{‘/? mission housing facing the gear teeth (cogs) of the drive plate. 5
-Coil

Cor97

)

It detects the fiuctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

£ permanent magnet When the engine is running, the high and low parts of the teeth gy
cause the gap with the sensor to change.

serosen|  The changing gap causes the magnetic field near the sensor to
change. L
Due to the changing magnetic field, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not used to control the engine system.

It is used only for the on board diagnosis of misfire. BE

%han X
@posmon sensor {OBD)

SEF063R

()

=
T
ECM TERMINALS AND REFERENCE VAILLUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).
B
TER- S
WIRE DATA
MINAL COLOR iTEM CONDITION (DG Voltage)
NO o T
B
53 LG Crankshaft position sensor [Engine is running.| (in “N" position ) More than 0.4V*
(OBD) Idie speed (Air conditioner switch "OFF") (AC voltage) 57
*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC RE
Diagnostic
Trouble Code Malfunction is detected when ... Chelck ftems -
No (Possible Cause) Efl
P1336 ® A chipping of the drive plate gear tooth (cog) is ® Hamess or conneclors
0905 detected by the ECM. ® Crankshaft position sensor (OBD} L,
® Diive plate
Ei
B4

EC-201 353



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
% MONITOR v NOFAIL [] DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPSsRPM{REF) 750rpm PROCEDURE

@ 1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 2 minutes at idle

speed.
OR
RECORD Gg) 1) ;Sgaer;denglne and run it for at least 2 minutes at idle
el 2) Select “MODE 7” with GST,
OR
@, 1} Start engine and run it for at least 2 minutes at idle
7 speed.

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

3) Perform “Diagnostic Test Mode II” {Self-diagnostic
results) with ECM.

EC-202



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’'d)

EC-CKPS-01 &

CRANKSHAFT

POSITICN (14,
SENSOR (OBD)
F502 : i
- (F502) mm— : Dslectable iine for DTG
IL——” I_._] m— : Non-detectable line for DTC EpH

—— e e -

o —————
] 1
i 'l

I

[
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TROUBLE DIAGNOSIS FOR DTC P1336

/:mhan .
ﬁposmon sensor (OBD) SEFOR3R
DISCONNECT DISCORNECT
l A€
[ ecm_[olconnecton]
SEF418T
xe:j "IbCU\NEEl _ ,_\
1.5.
afo
t
AEC747

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK INPUT SIGNAL. NG | check the following.

1. Turn ignition switch “OFF". "| ® Harness connectors

2. Disconnect crankshaft position sensor ,

{OBD) and ECM harness connectors. ® Hamess connectors

3. Check harness continuity between ECM ,
terminal and terminal ® Harness for cpen or short
Continuity should exist. between ECM and crank-
If OK, check harness for short. shaft position sensor

{OBD)
OK It NG, repair harness or con-
nectors.
B v

CHECK GROUND CIRCUIT. NG> Check the following.

1. Tumn ignition switch “OFF". ® Harness connectors

2. Recennect ECM harness connector. ,

3. Check harness continuity between ter- ® Harness connectors
minal (2) and engine ground. .
Continuity should exist. ® Harness connectors
If OK, check harness for short.

L ] Harness for open or short
OK hetween ECM and crank-
shaft position sensor
¥ (OBD)

Loosen and retighten the fixing bolt of the ¢ E';rw”gzi Iffr.l_oé):n"trglr 32{?“

crankshaft position sensor (OBD). Then o

ratast. and crankshaft position

sensor (OBDY
Trouble is nat fixad. It NG, repair harmess or con-
nectors.
v

CHECK COMPONENT NG‘ Replace crankshaft posi-

[Crankshaft position sensor (OBD}]. tion sensor (OBD).

Refer to “COMPONENT INSPECTION”

on next page.

OK

hd

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

Trouble is not fixed.
p

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

Trouble is not fixed.
A4

Visually check for chipping drive plate
gear tooth {cog).

NG Replace the drive plate.

¥

OK
¥

INSPECTION END

EC-204
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(COQG) (Cont'd)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness con-
nector. [l

2. Loosen the fixing bolt of the sensor.
3. Remove the sensor.
4, Visually check the sensor for chipping. El
SEF260N
G

5. Check resistance as shown in the figure.

Resistance: Approximately 432 - 528()
@ [at 25°C (77°F)]

FE
7 Q]
o 1
Q
A
SEF151P
B
[
BA
8T
BT
HA
EL
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TROUBLE DIAGNOSIS FOR DTC P1400

To EGR valve
and EVAP canister

To intake A'
air flow ‘ )

Vacuum
signal

SEFZ40PE

EGR Valve and EVAP Canister Purge Control

Solenoid Valve
COMPONENT DESCRIPTION

The EGR valve and EVAP canister purge control solenoid valve
responds to signals from the ECM. When the ECM sends an ON
{ground) signal, the coil in the sclenoid vaive is energized. A
plunger will then move to cut the vacuum signal from the throttle
body to the EGR valve and EVAP canister purge control sole-

noid valve.
When the ECM sends an OFF signal, t

he vacuum signal passes

through the solenoid vaive. The signal then reaches the EGR

valve and EVAP canister.

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

TER-
WIRE DATA
MINAL ITEM CONDITION
! COLOR © (DC Voltage)
NO.
I_Engine is running.| (Warm-up condition)
Praperly raise drive wheels off the ground BATTERY VOLTAGE
) Set A/T selector lever in “D” position (1 - 140
EGR valve & EVAP canis- Engine speed is 2,000 rpm [Vehicle speed is
103 GY ter purge contral solenoid over 8 km/h (5 MPH))
valve
|Engine is running.l (Warm-up condition)
E Engine speed is above 3,200 rpm 0.8 - 0.9V
Idle speed

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM CONDITION SPECIFICATION
® Engine: After warming up . .
® Air conditionor wiich: OFF | J@ IVeriae speed is below 8 ) o
® Propertly raise drive wheels (
EGRC SOV off the ground _
¢ %%CSOASQ; Oielector leverin 15 500 rpm [Vehicie speed is OFE
® No-load over 8 km/h (5 MPH)]
ON BOARD DIAGNOSIS LOGIC
Diagnestic
Trouble Code Malfunction is detected when ... Chgck Items
No (Possible Cause)
R1400 ® The improper voitage signal is sent to ECM through EGR ® Harness or connectors
1005 valve & EVAP canister purge controf solencid valve. (The EGR valve & EVAP canister purge control solencid
valve circuit 13 open or shorted.)
® CGR valve & EVAP canister purge controf solenoid valve

EC-206
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (Cont’d)

WEshe SoLy cRcuTE OVERALL FUNCTION CHECK
DOES THE SOLENOID Use this procedure to check the overall function of the EGR !
VALVE MAKE valve and EVAP canister purge control solenoid valve circuit.
. During this check, a 1st trip DTC might not be confirmed. .
AN OPERATING SOUND /@\ 1) Turn ignition switch “ON”. [l
EVERY 3 SECONDS? B/ 2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION
TEST" mode with CONSULT. -
Next || NO ][ YES | OR el

MEF982D 1) Turn ignition switch “ON".
B/ 2) Perform “EGRC SOLENOID VALVE” in “ACTIVE

TEST” mode with CONSULT and check the operat- LG
B ACTIVE TEST B L] ing sound, according to ON/OFF switching.
OR
eche sov - ON (voy 1) Start engine and warm it up sufficiently. m
— — == MONITOR = = — e 2) Turn ignition switch “OFF” and wait at least 5 sec-
CMPS-RPM (REF)  Orpm onds. EE
3) Raise drive wheels off the ground. Ensure that
vehicle is properly and securely supported, and that
drive wheels can spin freely. AT

4) Start engine again.
IE 5) Set A/T selector lever in “D” position.
6

MEF353F )
) Check the voltage between ECM terminal and

s
=

ground at idle speed.

COMNECT ™, N Voltage: 08 - 09V
Ejl @ 7) Check that the voltage changes to battery voltage 7©a

and returns to 0.8 - 0.9V when the engine speed
increases to over 3,200 rpm.

“ ECM |0|CONNECTOR”

103 ,—
I 5
t Vv
© = S
AECE29

ik

s

Iis
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (Cont’d)

EC-EGRC/V-01

IGNITION SWITCH
ON or START

Refer ta "EL-POWER". .
mmmm  Detectable line for DTC

. NoON-detectable line for DTC

n
&
=

SR
5ep &k

EGR VALVE & EVAP
CANISTER PURGE CONTROL
SOLENQID VALVE

F216

W/ —WR EWG\Z}GY *

Y

+:lE
g‘ﬂ
na
(==
s

hEI.IS—

9]
=<

To
EC-AACHN -y

e

ECM (ECCS
GONTROL
MODULE)

F101

m
[}
s

|
1]2]al1] 0 fste7I@sny  (Il2l3liN 218
B 9101112]13141515? GHE @/ %

101§1021103] |104]105]106
1071081094 110111112
113 114115) Pi6|117|118

)
LV H.S.

AEC192A
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR valve and EVAP |
canister purge -

control solenoid valve
SEF408R

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

pilg]

€& &

IL_ecm_[o]comnecTon]|
103

;& DISCONKECT
A€

o

[Q]

SEF410R

CHECK POWER SUPPLY. NG_ Check the following.

1. Disconnect EGR valve & EVAP canister ® Harness connectors
purge control solenoid valve hamess @
connector. ® Harness connectors

2. Turn ignition switch “ON”. F19),

3. Check voltage between terminal @ and ® 10A fuse
ground with CONSULT or tester. ® Hamess for open or short
Voltage: Battery voltage betwean EGR valve &

EVAP canister purge con-
OK trol solenoid valve and fuse
If NG, repair harness or con-
nectors,
B

CHECK OUTPUT SIGNAL CIRCUIT. NG .| Check the following.

1. Turn ignition switch “OFF”. ® Hamess connectors

2. Disconnect ECM harness connector. E19),

3. Check harness continuity between ECM ® Harness for open or short
terminal and terminal (). between EGR valve &
Continuity should exist. EVAP canister purge con-
If OK, check harness for short. tro} solenoid valve and

ECM
OK It NG, repair harness or con-
nectors.
NG

CHECK COMPONENT

(EGR valve & EVAP canister purge control
solencid valve).

Refer to "COMPONENT INSPECTION”

h 4

on next page.
lOK

Disconnect and reconnect harness 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 connector

and retest.

INSPECTION END

EC-209

Replace EGR valve &
EVAP canister purge con-
trol solenocid valve.

@

[l

=
=l

LG

o
=4

il

@

mla]
(V)
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TROUBLE DIAGNOSIS FOR DTC P1400

AECa1g

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (Cont’'d)
COMPONENT INSPECTION

EGR valve and EVAP canister purge control solenoid

valve

Check air passage continuity.

Air passage Air passage
Condition contirulity continuity
between @ and between @ and @
12V direct current supply
between terminals Yes No
and ®
No supply No Yes

If NG, replace solenoid valve.

EC-210
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element

éw’%j
(.-
&=
f_\ Tightening nut
Gasket

Connector

EGR Temperature Sensor
COMPONENT DESCRIPTION

The EGR temperature sensor detects temperaiure changes in al

the EGR passageway. When the EGR valve opens, hot exhaust

gases flow, and the temperature in the passageway changes. _
The EGR temperature sensor is a thermistor that modifies a *#

voltage signal sent from the ECM. This modified signal then

returns to the ECM as an input signal. As the temperature

Y
increases, EGR temperature sensor resistance decreases. This E
sersagk|  SENSOr is not used to control the engine system. It is used only
for the on board diagnosis. Le
10,000 (Reference data)
EGR temperature Voltage* Hesistance
°C CF) (V) {MO)
0 (32) 4.81 79-97 B
1.000 Accentable range 50 (122) 2.82 0.57 - 0.70 FE
i '~.,. 100 (212) 0.8 0.08 - 0.10
|
¢ "t. *. These data are reference values and are measured between ECM terminal AT
2 i "n.. 62) (EGR temperature sensor) and ECM terminal (ECCS ground). i
§100- 'n... When EGR systemn is operating, voltage: 0 - 1.5V
;a': i 'u..h
« R E&
!...
1...“
iy, o
1or Bids
L ."'1.
L ER
5 56 900 10 200
(32) (122) (212}  (302)  (392) @
Temperature °G (°F) Sy
SEF526Q
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION BT
EGR system is not operating. | Less than 4.5V "
EGR TEMP SEN ® ngine: After warming up
EGR system is operating. 0-15V
I,
=L
363
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor {Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ....

Check ltems

Code No. (Possible Cause)
P1401 A} An excessively low voltage from the EGR tem- | ® Harness or connectors
03056 perature sensor is sent to ECM even when (The EGR temperature sensor circuit is shorted.}

engine coolant temperature is low.

B) An excessively high voltage from the EGR
temperature sensor is sent to ECM even when
engine coolant temperature is high.

EGR temperature sensor

Malfunction of EGR function, EGRC-BPT valve or
EGR valve & EVAP canister purge control solenoid
valve

Harness or connectors

{The EGR temperature sensor circuit is open.}
EGR temperature sensor

Malfunction of EGR function, EGRC-BPT valve or
EGR valve & EVAP canister purge conirol sclenoid
valve

EC-212
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TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (Cont’d)

OVERALL FUNCTION CHECK
Use this procedure fo check the overall function of the EGR

% MONITOR * NO FILE D

ggg?frf re(njgfss) 28:2"‘ temperature sensor. During this check, a 1st trip DTC might not 3
be confirmed.

EGR TEMP SEN 4.3v .

INT/A TEMP SE 009G Procedure for malfunction A and B

1) Turn ignitien switch “ON” and select “DATA MONI- 1A
TOR” mode with CONSULT.

2) Confirm that engine coolant temperature and intake
air temperature are lower than 40°C (104°F). (If
necessary, wait until the temperatures equal atmo-
spheric temperature.) e

3) Confirm that “"EGR TEMP SEN” reading is between =¥
3.45V and 4.8V.

Efi

SEF358Q

Lift up the
EGR 2aive 4) Start engine and warm it up sufficiently.
by hand. 5) Run engine at idle for at least 2 minutes.
6) Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and g
P0402, EC-163 and 172.
7) Read “EGR TEMP SEN” at about 1,500 rpm with
EGR valve lifted up to the full position by hand. AT
Voltage should decrease to less than 1.0V. -
SEF360Q 8) If step 7 is OK, perform TROUBLE DIAGNOSES
FOR DTC P0400, P0402 and P1400, EC-163, 172 5
conmzer and 206.
A€ CY i o ———on
e @ 1) Turn ignition switch “ON”. B
™ Ecm  |o[connecToR]| 2) Confirm that voltage between ECM terminals 8, 61
28 51 62 and ground are more than 2.72V. (If necessary, wait
until engine coolant temperature and intake air tem- ER
perature equal atmospheric temperature.)
3) Confirm that voltage between ECM terminal and
s o ' ! ground is between 3.45V and 4.8V. 8T
L 4) Start engine and warm it up sufficiently.
SEF390R 5) Run engine at idle for at least 2 minutes.

6) Confirm that EGR valve is not lifting. If NG, go to RS

omer N TROUBLE DIAGNOSES FOR DTC P0400 and
& @Ej TN, P0402, EC-163 and 172, "

7) Check voltage between ECM terminal 62 and ground &

[[_Ecv__|ofconnector]] at about 1,500 rpm with EGR valve lifted up to the full
82 position by hand. .
Voltage should decrease to less than 1.0V. A
8) If step 7 is OK, perform TROUBLE DIAGNOSES
ﬂ FOR DTC P0400, P0402 and P1400, EC-163, 172 g
D o and 206.
S_EF391H

EC-213 365



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)

EC-EGR/TS-01

i : Dstectable line for DTC
e - Nor-detactabie line for DTG

EGR
_@_ TEMPERATURE
SENSQR
F300
[
W/PU wW/B
he de
E&D
WiPU BIY
! -
B/Y
o
BY
WIPU B/Y B/Y
&l Eal =1l
EGRTS GND-A | |ECM (ECCS SENS AT
CONTROL GND CONTROL
MODULE) UNIT
T .6 [EELo (e
IHNMEMGDNGD 5 F105 @ona
SEUE S R AN EEEDBE N oy
Tl
HEENIEREEEREIRER E BB E R Bl R B S @T
AR EEEESEE A K K2 S 6 (R TR ) B R A | el WP .
I 1
101]1e2]108] froaf105[106
107]108[10a) [riof111]142 O NS
13| 11al1es] [11e]117{118 el

EC-214

AEC193A
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TROUBLE DIAGNOSIS FOR DTC P1401

valve

EGR temperature
\ sensor harness
connecior

SEF082R

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

DISGOHNEC]
T',s,. E@

@ O

!

AEC720

- CISCHHAECT .

l

AECT21

CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EGR temperature sensor | ® Harness for open or short
harnass connector. between ECM and EGR
2. Turn ignition switch "ON". temperature sensor
3. Check voltage between terminal @ and ® Harness connectors
ground with CONSULT or tester. NGD]
Voltage: Approximately 5V If NG, repair harness or con-
E l OK nectors.
CHECK GROUND CIRCUIT. NG__ Check the following.
1. Turn ignition switch “OFF™. | ® Harness for open or short
2. Check haress continuity batween termi- between ECM and EGR
nal and engine ground. temperature sensor
Continuity should exist. ® Harness for open or short
It OK, check harness for short. between A/T control unit
and EGR temperature
OK sensor
® Harness connectors
,
® Harness connectors
G2
If NG, repair harness or con-
nector.
A4
NG

CHECK COMPONENT
(EGR temperature sensor).
Refer to “COMPONENT INSPECTION"

below.
l OK

Disconnect and reconnect harness connac-
tars in the circuit. Then retest.

lTrouble is not fixed.

SEF643Q

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

and retest.

INSPECTION END

COMPONENT INSPECTION
EGR temperature sensor

Replace EGR temperature
sSensor.

Check resistance as shown in the figure.

EC-215

el \-
ez
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TROUBLE DIAGNOSIS FOR DTC P1401

Resistance k{2

10,000

g

100 -

1 1 1 1
o] 50 100 150 200
(32) (122) {212) (302} (392}
Temperature °C (°F)

SEF526Q)

EGR Temperature Sensor (Cont’d)

{Reference data)

EGR temperature

Voltage Resistance
°C (°F) (V) (M)
0 (32) 4.81 79-97
50 (122) 2.82 0.57 - 0.70
100 (212) 08 0.08 - 0.10

If NG, replace EGR temperature sensor.

EC-216
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line
SYSTEM DESCRIPTION

The malfunction information related to A/T {Automatic Tran- l
saxle) is transferred through the line (circuit) from A/T control
unit to ECM. Therefore, be sure to erase the malfunction infor- .
mation such as (1st trip) DTC not only in A/T control unit but also A
ECM after the A/T related repair.

=

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

| &
TER- 1 \ire DATA -
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
(Ignition switch “ON”]
7 G/B AJT check signal 0-3.0V
‘Engine is running.| EE
ON BOARD DIAGNOSIS LOGIC -
Diagnostic n
Trouble Malfunction is detected when ... Ch?Ck ftems
(Possible Cause) .
Code No. 52
P1605 ® An incorrect signal from A/T controt units is sent to ® Harmess or connectors
0804 ECM. (The communicaticon line circuit between ECM and A/T
control unit is open or shorted.) 2
® Dead {(Weak) battery
® A/T control unit
ES
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥« MONITOR ¥ NoFal [] PROCEDURE
CMPSeRPM(REF)  750rpm 1) Turn ignition switch “ON". BT

2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 40 seconds. e
OR A&
= 1) Tum ignition switch “ON”.
2) Start engine and wait at least 40 seconds. =
3) Select “MODE 7" with GST. AL
l RECORD ] OR

SEF420T @ 1) Turn ignition switch “ON”.
: 2) Start engine and wait at least 40 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
4) Perform "Diagnostic Test Mode {I” (Self-diagnostic
results) with ECM.

=

EC-217 369



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (Cont’d)

EC-ATDIAG-01

AT e : Detectable line for DTC
CONTROL —  Non-delsctabls ling for DTC
UNIT
QBD2
G/B
GB
Fi05
G/B
&/B
2 ECM (ECCS
ATCK {
¢ CONTROL
MODULE)
F101
112 41a]86]7 m
819110 11[12 13]14 1516?
112]1314 ] 19of11]12]13]14415 23124 25)26]27128)28{30]31]32|33]34|35 I
518)7)18 | [16|17]18]18]20] 21) =22 36] 37| 38[39]40)41]42]43)| 44 |45[46)47 [48 L H.S.

1013102]103| [104[103]106

107]10B]109[ [110]111]112
H3|1145115( 1116]117[118)

=

| [la] [EE]s

=193 [44[a5]as]57[58]50 60 =

| Teesleeleslsded gV Hs.
66 67]68]es |

AEC194A
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TROUBLE DIAGNOSIS FOR DTC P1605
A/T Diagnosis Communication Line (Cont’d)

Behind glove box

INSPECTION START

J &l

4

EHECK INPUT SIGNAL CIRCUIT. NGk Check the following.

1. Turn ignition switch “OFF", | ® Harness connectors M4

2. Disconnect ECM hamess connectar ,
and A/T control unit harness connector. ® Harness for open or short

3. Check hamess continuity between ECM between ECM and A/T EX
terminal ® and A/T control unit termi- control unit.
nal . If NG, repair harness or con-
Continuity should exist. nectors. LE

If OK, check harness for short.

OK

L 4
Disconnect and reconnect harness con-

/ . oo
Steerin / Vo A/T contrel nectors in the circuit. Then retest, _
g N 5=
column \:m ctor i i e
~— >\mnector Trouble is not fixed.
. v
2 —— "

Check ECM pin terminals and A/T control aT
unit pin terminals for damage and check

AECO19A the connection of ECM harness connector.

Reconnect ECM harness connector and A

DISCONNECT retest.
DJ%ON".‘ECT @ H's. E@

A€ F " :
S, Il ar-crunit Jol connecTor]f INSPECTION END "

45

[ Ecm  [o[connecTon]|
7 B4

(o] .

SEF420R

=
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan

SYSTEM DESCRIPTION
Cooling fan control

- Vehicle speed
Vehicle speed sensor

4

Engine coolant temperature
Engine coolant temperature sensor 9 P p| ECM
(ECCS X
. 3 _ control » Cooling fan relay(s)
) " ] Air conditioner “ON” signal
Air conditioner switch »| module)

. " ) , Air conditioner pressure signal
Air conditioner high pressure switch >

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, and
air conditioner and high pressure switch signals. The control system has 3-step control [HIGH/I.OW/OFF].
When both air conditioner switch and high pressure switch are "ON”, cooling fan operates at “High”

speed.

Operation

oo oo Air conditioner switch “ON”, high pressure switch “OFF”
= o pas R R S oo
w . 105 (221) P : w1 21y Do
:5-9 100 5212: W : %9 o8 (2 7/

2 ? 100 (212) ¢
£ £
A §omen
Q o)
s 8 Yk
® 20 110 © 20 110

=
E, {12) (68) =S {12) (68)
w Vehicle speed km/h {MPH) [ Vehicle speed km/h {(MPH)
[ : Cooling fan does not : Cooling 1an operates at 24 . Cooling fan operates at
cperale. “Low” speed. “High" speed. SEF077RA

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

TER-
WIRE DATA
IN ITEM NDITION
MINAL COLOR E o © {DC Voltage)
NO.
Alr conditicner pressure — i i
9 LB switeh |Tgmt|on swilch "ON J Approximately 5V
|Engine is running | BATTERY VOLTAGE
L Cooling fan is not operating (11 -14V)
13 BRW Cocoling fan relay (High)
!Engine is running.|
0.7 - 0.8V
Cooling fan is operating at high speed
|Engine is running.' BATTERY VOLTAGE
|— Coaling fan is not operating (11 -14v)
14 L/OR Coaling fan relay (Low)
lEngine is running.|
0.7-0.8vV

Cooling fan is operating at low spead

EC-220 372



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITCR ITEM CONDITION SPECIFICATION

Engine coolant temperature is OFF
84°C (207°F) or less

® After warming up engine, idle | Engine coolant temperature is Rilg
COOLING FAN the engine. between 95°C (203°F) and LOW A
® Ajr conditioner switch: off 104°C (219°F)

Engine coolant temperature is HIGH

105°C (221°F) or more [El

ON BOARD DIAGNOSIS LOGIC

This diagnosis continuously monitors the engine coolant temperature. L&
If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature
wili rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction
is indicated.

Dlaggcc);t;cf;ll':-)uble Malfunction is detected when ... (ngggll(e'?;ﬂze) FE
P1900 ® Cooling fan does not operate properly (Overheat). ® Hamess or connectors

1308 ® Cooling fan system does not operate properly (Over- {The cooling fan circuit is open or shorted.) AT

heat}. ® Cooling fan

® Engine coolant was not added to the system using ® RBadiator hose

the propet filling method. ® Radiator .
® Radiator cap FA

® Water pump

® Thermostat
For more information, refer to “MAIN 12 B,
CAUSES OF OVERHEATING”, EC-230. e

CAUTION:

When a maifunction is indicated, be sure to replace the coolant following the procedure in the MA 5

section (“Changing Engine Coolant’’, “ENGINE MAINTENANCE"). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure
to use coolant with the proper mixture ratio. Refer to MA section (“Antifreeze Coolant Mixture
Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS"”).

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

)
[;ﬂ

(87

=)
&2
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the cooling
fan. During this check, a 1st trip DTC might not be confirmed.

WARNING:
MAX. Never remove the radiator cap when the engine is hot. Seri-
IOK ous burns could be caused by high pressure fluid escap-
MIN. ing from the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by
turning it a quarter turn to allow built-up pressure to

escape. Then turn the cap all the way off.
AEC640

1) Check the coolant level in the reservoir tank and radiator.

Allow engine to cool before checking coolant level.
BACTVETEST B[] ' If the coolant level in the reservoir tank and/or radiator is
below the proper range, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-224).

cooLNGg Fan OFF

= = = MONITOR = == 2) Confirm whether customer filled the coclant or not. If cus-
, o tomer filled the coolant, skip the following steps and go to
COOLAN TEMP/S — 85°C “DIAGNOSTIC PROCEDURE” (EC-224).

/@\ 3) Turn ignition switch “ON”.
\E 4) Perform “COOLING FAN” in "ACTIVE TEST” mode
with CONSULT (LOW speed and HI speed).
OR

: 3) Start engine.
= Be careful not to overheat engine.
4) Set temperature control lever to full cold position.
5) Turn air conditioner switch “ON”.
6) Turn blower fan switch “ON".
7) Run engine at idle for a few minutes with air condi-
ticher operating.
Be careful not to overheat engine.
8) Make sure that cooling fan operates at low speed.
9) Turn ignition switch “OFF”.
10) Turn air conditioner switch and blower fan switch
SEF08AT "OFF".

11} Disconnect engine coolant temperature sensor har-

ness connector.

Engine caclant 12) Connect 1501} resistor to engine coolant temperature
temperaire sensor sensor harness connector.
harness conneclor . .

13) Restart engine and make sure that cooling fan oper-

ates at higher speed.
Be careful not to overheat engine.

1500 resistor

SEFO85T
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Cont’d)

IGNITION SWITCH - -
swrEAY EC-COOL/F-01
. P‘\‘{r‘-@\
10A - Refer to “EL-POWER”. it
s  Deteclable line for DTC

—  Non-datectabils tine tor DTC |=H

L

JOINT CONNECTOR-1

Le
. i
e Srmm— T

L
21 2]
LalcooLinG L-]COOLING Ir]cooLinG
FAN FAN FAN
RELAY-1 RELAY-2 RELAY-3
é ?” {LO-RELAY) é ?I] {(HI-RELAY) é (P[l (HI-RELAY) g
Eig i
L/IOR Lw BR/W /R BRAN  1/R
B : - I Lum-
|
=] -~
HIGH @ .
PRESSURE EE
oFf SWITCH — S——— I '
A =D LS .
~ et
~gon F1
] L/OR BRAW COOLING
FAN
B I_L}B_I | -------------------- 1| MOTOR
.J S
| L/OR BR/W 7S
= = . e
} = e D)
ui)H BR/W BT
LB L/COR BR/W
® [9] I o] M E
ECM (ECCS I ‘
I_ l POSW RADL RADH CONT(HOL
E m MODULE) B
4 L e &
Ei4 -
_ Refer to last page {Foldout page). _
B — — Eez e
&9 €20 E2D AlINGD (M) . Eiol
N C L Va7 oy salel7ls/ Gy (o)
1]z 3 Vil Fl BGTD) -
3
215
W

101[132[103] [104[105(106
107108109} [110]111]112
1133114115 |116]117|118

H.S
zo|21{22]es alaaf [doar} |sa]s4]ss
24125{26127128( |42]43] (24145146057 |55 58]60 m

2[anRifz[ss] [le] Jerlsls2[sa]ed]es
& E KA B [65]57]68]63]
AEC195A
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Cont’d)
DIAGNOSTIC PROCEDURE

Cooling fan relay-1 Fusible link
" Cocling fan box INSPECTION START
relay-2
A Sy—j].~ Cooling fan l
A
= ] CHECK COOLING FAN LOW SPEED NG | Check cocling fan low

ﬂmm OPERATION. "] speed control circuit.

e — ) 1. Disconnect cooling fan relays-2 and -3. (Go to PROCEDURE A}

2. Turn igniticn switch “ON".
3. Perform “COOLING FAN CIR-

SEFO79R CUIT” in “FUNCTION TEST”
mode with CONSULT.
B COCLING FAN CIRCUIT R ] OR
@ 2. Turn ignition switch “ON".
DOES =/ 8. Perform "CQOCLING FAN" in
“"ACTIVE TEST" mode with
COOLING FAN CONSULT.
RCTATE AND STOP OR
@ 2. Start engine.
EVERY 3 SECONDS ? "= 3. Set temperature lever at full cold
position.
NEXT YES 4. Turn air conditioner switch “ON”.
[ ” NO ”7 TEF311F 5. Turn blower fan switch “ON".
6. Run engine at idle for a few min-
utes with air conditioner operat-
MACTVETESTER [ ] ing.
cooung Fan OFF 7. Make sure that cooiing fan oper-
ates at low speed.
=== MONITOR == = — ¢OK
COOLAN TEMP/S 88°C ®
{Go to next page.)
[_HF J[LOW I%
MEF313F
Coalingfan

SEF084T)|
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TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (Cont’d)
®

E (Cooling fan relay-1 Eusible link
Cooling fan box E] l N
/_reJay-2 NG - - @jl]
Coofing fan CHECK COOLING FAN HIGH SPEED .| Check cooling fan high
( relay-3 OPERATION. | speed control circuit.
1. Turn ignition switch “OFF”. (Go to PROCEDURE B.) i
D N0oi0 2. Reconnect cooling fan relays-2 and -3. v
3. Disconnect cooling fan relay-1.
‘:5 00000 4. Turn ignition switch “ON",
5. Perform “CQOOLING FAN CIR- Elf
CUIT? in “FUNCTION TEST”
SEFO79R mode with CONSULT.
— OR — ; LG
B] 7@y 4 Tum ignition switch "ON™. 7
B COOLING FAN CIRCUIT B D/ 5. Perform "COCLING FAN” in
“ACTIVE TEST” mode with
DOES CONSULT.
NG F, on
COOLING FAN |@ 4. Tumn air conditioner switch and
blower fan switch “OFF". EE
ROTATE AND STOP 5. Disconnect engine coolant tem-
EVERY 3 SECONDS ? perature sensor harness connec-
‘ tor. o
6. Connect 1500 resistor to engine AT
WEXT J| NO ” YES coolant temperature sensor har-
MEF311F ness connector.
7. Restart engine and make sure S
E that cooling fan operates at
W ACTIVE TEST W D higher speed than low speed.
coaune Fan OFF JOK )
= — = MONITCR = = =
(GO tO EC'229.) o
COOLAN TEMP/S 8geC i
L[| ) ST
HI_][LOW
MEF314F
E Coolingtan
Engine coolant
temperature sensor BT
harness connector
DISGONNECGT
L&
A
15042 resistor .
A ' EL
&)
SEF085T

EC-225 sri



TROUBLE DIAGNOSIS FOR DTC P1900

— DISCONNECT
e

15

w

(21

o
1

SEF495P

N Al |
Cooling fan motor

harnass conngctor

it
oy

SEF421R

Y oy
AE 5 L
3. 3
12 e —— l2 15 :
3

(Q]

\

SEFO80R

= 0.SCONNECT
Emsaomem E@
€ 4
3

[__EcH E‘counscmn” 0
14 El

SEF510P

Cooling Fan (Cont’d)

PROCEDURE A

INSPECTION START

l
CHECK POWER SUPPLY. NG‘ Check the following.
1. Tum ignitien switch “OFF”. | ® Harness connectors
2. Disconnect cooling an relay-1. (e,
3. Turn ignition switch “"ON™, ® Joint connector-1
4. Check voltage between terminals @ ® 10A fuse
and ground with CONSULT or tester. ® 55A fusible link
Voltage: Battery voltage ® Harnass for open or short
between cooling fan relay-1
OK and fuse
® Harness for open or short
between cocling fan relay-1
and battery
If NG, repair harness or con-
nectors.
D] v
CHECK GROUND CIRCUIT. NG | Repair hamness or connec-
1. Turn ignition switch “OFF". | tors.
2. Disconnect cooling fan motor hamess
conhnector.
3. Check harness continuity between motor
terminal and relay terminal .
Continuity should exist.
If OK, check harness for short.
4. Check harness continuity between motor
terminal @ and body ground.
Continuity should exist.
If CK, check harness for short.
l oK
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM hamess connector. | ® Harness connectors
2. Check hamess continuity between ECM €D,
terminal and relay terminal @ ® Harness connectors
Continuity should exist. )
If OK, check harness for short. ® Harness for open or short
between cooling fan relay-1
OK and ECM
If NG, repalr harness or con-
nectors.
NG

CHECK COMPONENT

{Cooling fan relay-1).

Refer to “COMPONENT INSPECTION?”,
EC-231.

Y

¥ OK

©

(Go to next page.)

EC-226

Replace cocling fan relay.
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Cont’d)
©
¢

Cooling fan relay-1

L

i

E@ﬁ@m@@ il

e e

Fusible iink
Cooling fan kox
refay-2
Cooling fan
r_‘ relay-3

oooan
D 000

SEF079R

E DISEUNNECT

CHECK COMPONENT NG | Repiace cooling fan motor. @]
{Cooling fan motor). -
Refer to “COMPONENT INSPECTION”, i
EC-231. [

l OK
Disconnect and reconnect harness connec- B
tors in the circuit. Then retest.

$ Trouble is not fixed. G
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

l FE

INSPECTION END
PROCEDURE B
INSPECTION START R&
NG [EHM

CHECK POWER SUPPLY.

_| Check the following.

1. Turn ignition switch “OFF".

2. Disconnect coeling fan relays-2 and -3.

3. Tumn ignition switch “ON”,

4. Check voltage between coogling fan
relays-2 and -3 terminals and
ground with CONSULT or tester.
Voltage: Battery voltage

SEF495P

OK

(Go to next page.)

EC-227

”| ® Joint connector-1 €23

® Harness for open or short @
between cooling fan :
relays-2 and -3 and joint
cennector-1

® Harness for open or short HE
between cooling fan
relays-2 and -3 and fusible
If NG, repair harness or con-
nectors.
HA,
ElL
3
379



TROUBLE DIAGNOSIS FOR DTC P1900

@ [——%

2 1]
i) 8]
\3/

SEF086T,
Eﬂ HISCONNﬁE‘ET - OISCONNECT
A€ A€

—
—

[o] EONNECTOR]|

_EcH

13 3

SEF497P

Cooling Fan (Cont’d)
©

i

CHECK POWER AND GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect cooling fan motor harmess
conhnector.

3. Check harness continuity between cool-
ing fan relays-2 and -3 terminal @ and
cooling fan motor terminal @
Continuity should exist.
if OK, check harness for short.

NG

OK

Yy

Repair harness or connec-
tors.

CHECK OQUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal and cooling fan relays-2
and -3 terminal @

Continuity should exist.
If QK, check harness for short.

NG

OK

.| Check the following.
| ® Harness connectors

,
L] I-El@ess connectors
,
® Harness for open or shert
between cooling fan
relays-2 and -3 and ECM
If NG, repair hamess or con-
nectors.

CHECK COMPONENTS NG Replace cooling fan relays.
{Cocling fan relays-2 and -3}, v
Refer to “COMPONENT INSPECTION",
EC-231.
l oK
NG

CHECK COMPONENT
(Cooling fan motor),
Refer to “COMPONENT INSPECTION",

EC-231.
l OK

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 of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-228

Repiace cooling fan motor.
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TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (Cont’d)

CHECK COOLING SYSTEM FOR LEAK. | NG [ Check the tollowing for
Apply pressure to the cooling system with leak.
a tester, and check if the pressure drops. ® Hose 0
Testing pressure: ® Radiator (A
EG17650301 157 kPa (1.6 kg/cm?, 23 psi) ® Water pump
(J33984-A) Pressure should not drop. Refer to LC section
CAUTION: (“Water Pump”). EM

Higher than the specified pressure
may cause radiator damage.

D) l OK LG

CHECK RADIATOR CAP. NG_ Replace radiator cap.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
81.4 - 108.9 kPa (0.83 - 1.11 kg/em?,
11.8 - 15.8 psi)

y

E
OK
'
CHECK THERMOSTAT. NGL Replace thermostat.
1. Check valve seating condition at nor- "
mal room temperatures.
(433984-A) SLC755A It should seat tightly.

i

2. Check valve opening temperature and =0

valve lift. ik
Valve opening temperature:
82°C (180°F} [standard] o
Valve lift: RS
More than 10 mm/90°C
{0.39 in/194°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
For details, refer to LC section (“Thermo-
stat™).

Jlzls)
alx

¢0K

sLca4d| | Check engine coolant temperature sen- NG_ Replace engine coolant

sor. Refer to "COMPONENT "| temperature sensor. R
INSPECTION”, EC-104.

¢ .
37
If the cause cannot be isolated, go to

“MAIN 12 CAUSES OF OVERHEATING”
on next page.

l ikl
INSPECTION END
=
Perform FINAL CHECK using the following procedure after
repair is completed. 10X

1. Warm up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and
exhaust systems for leaks by listening for noise or visually
inspecting the components.

3. Allow engine to cool and visually check for oil and coolant
leaks. Then, perform "OVERALL FUNCTION CHECK”.

EC-229 38l
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Cooling Fan (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Condition Reference page
OFF 1 @ Blocked radiator ® Visual No blocking —
® Blocked condenser
@ Blocked radiator grille
® Blocked bumper
2 ® Coolant mixture ® Coolant tester 50 - 50% coolant mixture | See "RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA section
3 ® Coolant level ® Visual Coolant up to MAX level | See “Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section
4 ® Radiator cap ® Pressure tester 59 - 98 kPa See “System Check”
{06 - 1.0 kg/cm?®, 9 - 14 | “ENGINE COOLING
psi) SYSTEM” in LC section
ON® 5 ® Coolant leaks & Visual No leaks See “System Check”
“ENGINE COOLING
SYSTEM” in LC section
ON* 6 ® Thermostat @ Touch the upper and Both hoses shouid be hot | See “Thermostat” and
lower radiator hoses “Radiator”, “"ENGINE
COOLING SYSTEM” in
LC section
ON*! 7 ® Cooling fan ® CONSULT Operating See “TRCUBLE DIAG-
NQSIS FOR DTC P1800”
(EC-220)
CFF 8 ® Combustion gas leak ® Color checker chemical | Negative —
tester 4 gas analyzer
ON*? 9 ® Coclant temperature ® Visual Gauge less than 3/4 —
gauge when driving
® Coolant overflow to res- | ® Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, "ENGINE
MAINTENANCE” in MA
section
OFF** 10 ® Coolant return from res- | ® Visual Should be initial level in See “ENGINE MAINTE-
ervoir tank to radiator reservoir fank NANCE” in MA section
OFF 11 ® Cylinder head @ Straight gauge feeler 0.1 mm (0.004 in) Maxi- | See “Inspection”, “CYL-
gauge mum distortion {(warping) | INDER HEAD” in EM
section
12 ® Cylinder block and pis- | ® Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section

*1: Turn the ignition switch ON.

*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.
*4. After 60 minutes of cool down time.
For more information, refer to "OVERHEATING CAUSE ANALYSIS" in LC section.

EC-230
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Cont’d)

COMPONENT INSPECTION
Cooling fan relays-1, -2 and -3

[f’m‘\ Check continuity between terminals @) and &.
5
2 1]

3]

Conditions Continuity R
I 12V direct current supply between
- Yes
terminals @ and @ N
No current supply No Ei

SEFS11P

If NG, replace relay. |

=e
5

B Cooling fan motor -
] TS. 1. Disconnect cooling fan motor harness connector.
\ / Cooling fan motor | 2. Supply cooling fan motor terminals with battery voltage and  [3
201 harness connsctor check operation.
\3 (Fusg) SE:
Terminals Bl
Speed
(D) ()
%’a‘i Cooling fan Low ® @ )
motor High Q) €]
SEF081R o
RS
Cooling fan motor should operate.
If NG, replace cooling fan motor. -
ET
1T

EC-231 383



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector

BATTERY

Refer to "EL-POWER”.

EC-INJECT-01

e - Deiectable line for DTC
— . Non-detectable line for OTC

| |
Y Y Y
=1l =1 [z1 =1
INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR
NO. 1 NO. 3 NO.5 NO. 2 NO. 4 NO. 6
F21 F21d
L ] K] o] L L]
G/i)H GiR YiG i Yiu Gin_
G/OR G/R Y/G G Y/PU GYIL
G (Fa02)
.......... e iy (Cpeeeeeev [
(] s e L Lol L&
Gfim GiH Y/IG i Y/PU Gi/L
GIOR GA Y/G G Yipy GY/L
[zl [Froc] [l [Froz] fiosl 4]
INJ#1 INJ#3 INJ#5 INJ#2 N4 INJ#6 ECM
(ECCS
CONTROL
MODULE)
/_‘\- TEINGD ALERGED
T|2]3 1B TZ[E[E
\alsfe/ \elsf7fs/ Gy N\&lsl7]s/ av
D@ @D @@
B B B 8 B
I I
1G1[102(103] [104]|105

107
13

108
114]

109
115

11
117

w

AEC196A
384



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)
COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the &
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec- [is
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse
duration based on engine fuel needs. [l

—

O-ri nlgk}“

SEF&12J

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

TER-
WIRE DATA
MINAL ITEM
COLOR CONDITION (DC Voltage)
NO. B
102 G/OR Injector No. 1
104 G/R Injector No. 3 5
107 |G Injector No. 2 : BATTERY VOLTAGE
Enginge is running.
109 | ¥/PU | Injector No. 4 (11 - 14V) B
11 YiG Injector No. 5
114 GY/L Injector No. 6 o
TUL
BR
j DIAGNOSTIC PROCEDURE
W ACTIVE TEST R
D INSPECTION START -
* % % POWER BALANGCE * * * =]
= = = MONITOR = = = l
MPSeRP
TG A COS) - TEaom CHECK OVERALL FUNCTION. OK INSPECTION END HA
IACV-AACN 27% 1. Start engine. "
m: k 2/ 2. Perform “POWER BALANCE” in
TEST "ACTIVE TEST" mode wilh EL
START CONSULT.
’ 5 'LG ” Jl | 3. Make sure that each circuit pro-
AEC382 duces a momentary engine o
speed drop. (LI
” <=~ 1. Start o
= 1. Start engine.
‘f\. P //_@ .'én", 2. Listen to each injector operating
"'J - -~ sound.
Al idie g"‘" Clicking noise should be
own heard.
l NG
- \_ Surtable tool
71 Cliek {Go to next page.)
Cri, "
SEF730L
385
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@ € G o
|
|

AECY55

m DISCCHNEGT (_‘
HS. Eé} Gﬁ) = BISGOMREGT
ECM O] CONNECTOR . G:E:l::]

=
‘102-104-107-109-111 -114‘

=

e

SEF411R

AEC559

injector (Cont’d)
®

@ l

CHECK POWER SUPPLY. NG | Check the following.
1. Siop engine. | ® Harness connectors
2. Disconnect injector harness connector. €59,
3. Turn ignition switch “ON". ® Harness connectors
4. Check voltage between terminal @ and .
ground with CONSULT or tester. ® 10A fuse
Voltage: Battery voltage @® Harness for open or short
between injector and fuse
OK If NG, repair harness or con-
nectors.
CHECK OUTPUT SIGNAL CIRCUIT. NG_‘ Check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Disconnect ECM harness connector. ;
3. Check harness continuity between injec- ® Harness connectors
tor harness connector terminal and ) @
ECM terminals .@ .@ .@ . ® Harness for open or short
@! _ \E> between ECM and injector
Continuity should exist. If NG, repair harness or con-
If OK, check hamess for short. nectors.
lOK
CHECK COMPONENT NG | Replace injector.

{Injector}.
Refer to “COMPONENT INSPECTION”

below.
L OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

LTroubIe is not fixed.

Check ECM pin terminals for damage and
check the connecticn of ECM hamess con-
nector, Reconnect ECM harness connector

and retest.

INSPECTION END

COMPONENT INSPECTION
Injector

1. Disconnect injector harness connector.

2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 14} [at 25°C (77°F)]

If NG, replace injector.

EC-234
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Start Signal

EC-S/SIG-01 @

I : Detectable line for DTC
—  Non-detectable line for DTC

IGNITION SWITCH
START

Refer to “EL-POWER".

7.5A
| |
LB i
AT
B
L2
3 JU
LB
ER:
§T
LB
r1_| RS
20]
EGM (ECCS
STSW CONTROL
MODULE) -
BT
&
el
(B4

sofroliri2fs{14[15]8] "W

101]102[103] {104]108]108 EA S o
1o7{108|109| [11af11 1|11z 12]43 F101 N
11ar1af18| [1el1i717e 49]50 w =

AEC197A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)

If the ECM always receives a start signal, the ECM will judge the
start signal “OFF” when engine speed is above 1,000 rpm.

This prevents extra enrichment.

After the engine speed is below 200 rpm, start-up enrichment
will be allowed until the engine speed reaches 1,000 rpm.

ECM TERMINALS AND REFERENCE VALUE

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
[Ignition switch “ON” Approximately OV
20 L/B Start signal _ g BATTERY VOLTAGE
[Ignmon switch STAFIU 8 - 12V)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM

CONDITION

SPECIFICATION

START SIGNAL

® |gnition switch: ON — START — ON

OFF — ON - OFF

B sTART SiGNAL ckT R
1 CLOSE THROTTLE, SHIFT
TO P OR N RANGE
2 TOUCH START AND
START ENGINE
IMMEDIATELY.
[ ~next [ START ]
SEF181L
Y MONITOR  r NO FalL []
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
| RECORD
SEF111P
I = CONNECT
[[__Ech__]of connEcToR]| . §
20
@ -~
4 ]
5 =
SEF109P

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON".

2. Perform "START SIGNAL CKT”
in “FUNCTION TEST” mode with
CONSULT.

OR

OK

INSPECTION END

1. Turn ignition switch “"ON".
2. Check “START SIGNAL” in
“DATA MONITOR™ mode with

CONSULT.
IGN “ON” QFF
IGN “START” ON
OR

1. Tumn ignition switch 1o “START".
2. Check voltage between ECM
terminal and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except ahove
Approximately 0V

®

lNG

{Go to next page.)

EC-236
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)

®

Check the following. NG Repair harmess or connec-
® Hamess connector tors.,

@sD. -
® 7.5A fuse VI,
® Harness for open or short between ECM

and ignition switch

Y

CHECK COMPONENT NG | Replace ignition switch.

{Ignition switch). " LE
Refer to EL section (“POWER SUPPLY

ROUTING”).

lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest. EE

l Trouble is not fixed.

Check ECM pin terminals for damage and ik
check the connection of ECM harness con- e
nector, Reconnect ECM harness connector

and retest.

INSPECTION END

EL

[0

EC-237 389
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SYSTEM DESCRIPTION

Camshaft position sensor

Fuel Pump
Engine speed
| ECM
(ECCS
Start signal controi
»| module)

Ignition switch

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. If the ECM receives a
120° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to operate. If the 120° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents
battery discharging, thereby improving safety.
The ECM does not directly drive the fuel pump. it
controls the ON/OFF fuel pump refay, which in
turn controls the fuel pump.

Fuel

Y

pump
relay

Caondition

Fuel pump oparation

ignition switch is turned to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1.5 seconds

Except as shown above

Stops

COMPONENT DESCRIPTION

AEC187

AEC258

Fuel pump

The fuel pump with a fuel damper is an in-tank type (the pump
and damper are located in the fuel tank).

Inertia fuel shutoff switch

The inertia fuel shutoff switch automatically stops the flow of fuel
to the engine when the vehicle is involved in a collision. The
impact does not have 1o be great to trigger the switch. Minor
parking lot bumping and severe road impacts (such as potholes)
may trigger the switch.

Once the switch is triggered, it must be reset manuaily before
starting the vehicle. Reset the switch by pressing the red but-
ton located on the top of the switch.

The inertia fuel shutoff switch is located near the driver's door
frame below the hood release handle.

EC-238
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

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

TER- it
WIRE DATA
ITEM
MINAL COLOR CONDITION (DC Voliage)
NO. oo
B
ignition switch “ON”|
For 5 seconds after turning ignition switch 0.7 - 0.9V o
“ON” El4
8 LR Fuel pump relay [Engine is running.'
[Ignition switch “ON”| Lo
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14V)
switch “ON”
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION FE
® |gniticn switch is turned o ON (Operates for 5 seconds)
® Cngine running and cranking ON e
FUEL PUMP RLY ® When engine is stopped (stops in 1.5 seconds) &1
® Except as shown above OFF
54
ER
Dt
5T
s
BT
iy
[EL
[

EC-239 391



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
EC-F/PUMP-01

IGNITION SWITCH
ON or START

IGNITION SWITCH
ON or START

Reter to “EL-POWER".

|

l

104 154
|- Detectable line for DTC
T B.."H — . Non-detectable ling for DTC
L
e
L
i
JOINT
CONNECTOR-1
Eop
LIU_J -
B/A  B/A LG/R LG/R
|—'—|2 |—'—|3 |—‘—| (ve) Mi13
~&oFUEL PUMP B201
RELAY LGR LG/R
"——:—l—|
? FUEL PUMP
SR
— LR LGA -
S L]
LR BAW
Fadz
o &R
LJ;F* BW
LR r'—]
e
[5] INERTIA FUUEL
s Ecum ——— gHUTgFF
WITCH
ECCS CONTROL
MODULE) ACTUATED
o RESET
B B B
4L 1 L -
E)
Refer 1o last page (Foldout page).
3] ]
G [He]s]e
g 5] L 51617 W
il1z] & 13|(Fioa ﬁQh
4 5]61718] w  “&lils/ oy
Ji i
so1{sez]ica] fodltos 38
107]108{1c9] {110(111 a2
11a{114]115] [118]117] i

AEC198A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

.
Inertia fuel

shutoff switch

label

Reset
button

e

Inertia fuel
shutoff switch

SWITCH ACTUATED

Cowl side trim
SWITCH RESET

AEC037

[Fuel pump refay

SEF747R

A€ ®
I

3

[z

1]

5

_I_l
® o

SEF412R

Fuel Pump (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK POWER SUPPLY.
1. Turn ignition switch “OFF™.
2. Disconnect fuel pump relay.
3. Turn ignition switch “ON".
4. Check voltage between terminals @
and ground with CONSULT or tester.
Voltage: Battery voliage

Y

=

(Go to next page.)

EC-241

l
CHECK INERTIA FUEL SHUTOFF Yes | Reset inertia fuel shutoff
SWITCH. " | switch.
If the engine cranks but does not start after WARNING:
a collision, this switch may have been trig- If you see or smell gaso-
gered. fline at any time other
Is the switch triggered? than during fueling, do
Red reset button/indicator shows the not reset the switch.
switch ON/OFF condition.
And the indicatar is visible through side
slots of shroud.
l No

E
CHECK OVERALL FUNCTION, OK | |NSPECTION END
1. Turn ignition switch “ON". "
2. Pinch fuel {eed hose with fingers.

Fuel pressure pulsation should be felt

on the fuel feed hose for 5 seconds

after ignition switch is turned “ON”,

[ NG
NG

Check the following.
& 15A and 10A fuses
® Harness connectors

® Joint connector-1 @

® Harness for open or short
between fuse and fuel
pump relay

I NG, repair harnass or con-

nectors,

4
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(28
S\

[

!
v\\\\\_\

)

g

harness
connector

U

AEC034

Fuel Pump (Cont’d)
®

o l

CHECK POWER AND GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect fuel pump harness connec-
tor.

3. Check harness continuity between termi-
nal and body greund, fuel pump ter-
minal @ and fuel pump relay connector
terminal @

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

€&
S
Len

Lid
T.S.

LISCONMEES |

<[]

1 k

Q]

Ten

SEF413R
DISCONMNECT ) E BISCONNECT
A€ A€
[ _Ecm  fofconnecton]| I2?1I
IS 5] I
SEF414R

B ACTIVE TEST R

[

FUEL PuMP reLay  ON
= — = MONITOR = = =
CMPS-RPM{REF) Orpm

NG

.| Check the following.

OK

v

® Harness connectors
® Harness connectors

® |nertiz fuel shutoft switch
Refer to “COMPONENT
INSPECTION” an next
page.

® Harness for open or short
betwzen fuel pump and
body ground

® Harness for open or short
between fuel pump and
fuel pump relay

If NG, repair harmness or con-

nectors.

CHECK CONTROL SIGNAL CIRCUIT. NG_ Check the following.
1. Disconnect ECM harness connector. | ® Harness connectors
2. Check harness continuity between ECM .
terminai and fuel pump relay con- ® Harness connectors
nector terminal (1). ,
Continuity should exist. ® Harness for open or short
It OK, check harness for shott. between ECM and fuel
pump refay
OK If NG, repair harness or con-
nectors.
CHECK COMPONENT NG‘ Replace fuel pump relay.
{Fuel pump relay}. "
E 1. Receonnact fuet pump relay. fuel
pump harness connector and
ECM harness connector.
2. Turn ignition switch “QN".
3. Turn fuel pump relay “ON" and

“OFF” in "ACTIVE TEST” mode

with CONSULT and check oper-

ating sound.

OR
|® Refer to “COMPONENT INSPEC-
=/ TION” on next page.
l OK
NG

CHEGK COMPONENT
{Fuel pump).
Refer to “COMPONENT INSPECTION"

Replace fuel pump.

Y

on next page.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

iTroubIe is not fixed.

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

and retest.

INSPECTION END

MEF308F

EC-242
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

COMPONENT INSPECTION

Fuel pump relay |
Check continuity between terminals 3) and (). -

Conditicns Continuity

12V direct current supply LB
between terminals @ and @
No current supply No El

If NG, repiace relay.

Yes

SEFB1TP

Fuel pump
s 1. Disconnect fuel pump harness connector.
LS. 2. Check resistance between terminals (1) and ).
Resistance: 0.2 - 5.00) [at 25°C (77°F)]
If NG, replace fuel pump.

SEF415R

A
[ra)

Inertia fuel shutoff switch

1. Disconnect inertia fuel shutoff switch harness connector.
2. Check inertia fuel shutoff switch, following the table as Fg
shown below:

]

Continuity between terminals TE

ition [

Conditions @ and @ ER

Switch open {iripped) No
Switch closed (set) Yes S
SEF416R

rigz)

BT

TLimy

EL
[

EC-243 395
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Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM (ECCS
CONTROL
MODULE)
PWST
|L~12—15_I mamm : Detectable line for DTC
P —  MNon-detectable hne for DTG
p
i
POWER STEERING
QIL PRESSURE
SWITCH
OFF @ __ ? ON
(]
B/R
BA
&
BiFi
. =B _I
B/R B
- A

[
w4
o
-
L]

@ AL
(2D Gy 561715/ mn

20]24)22]23 3B

2al2slos]o7]28] [z

T

34|35{36]37

101]102]103( [1041105{106
107[108]109( (ri0j11if112
113[114|115] 116117118

AEC199A

EC-244 3%



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Qil Pressure Switch (Cont’d)
_5 COMPONENT DESCRIPTION

= — [ Power steering oil The power steering oil pressure switch is attached to the power
pressure switch steering high-pressure tube and detects a power steering load. g
T When a power steering load is detected, it signalis the ECM. The
ECM adjusts the IACV-AAC valve to increase the idie speed and
adjust for the increased load. [N

SEF745R

~
&

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- FE
Engine is running.
i__ Approximately 0V
o5 b Power steering oil pres- Steering wheel is being turned AT
sure switch [Engine is running.|
|_ Approximately 5V
Steering wheel is not being turned B
st
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION R
. ) ) ) Steering wheel in neutral position OFF
PW/ST SIGNAL Eng.lne. After warming up, idle the (forward direction) BR
engine =
The steering wheel is turned ON
S
w2
BT
bt
&l

EC-245 307



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B Pw/ST SIGNAL CIRCUITA
HOLD STEERING WHEEL
IN A FULL

LOCKED rosmon
THEN

TOUCH START

NEXT | START |

Power Steering Oil Pressure Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
E 1. Turn ignition switch “ON”.
= 2. Perform “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST"
mode with CONSULT.
OR

INSPECTICN END

@- 1. Start engine.
= 2. Check “PW/ST SIGNAL” in

“DATA MONITOR" mode with
CONSULT.
Steering is in neutral
position:

OFF
Steering is turned:

ON

CR

MEFQ23E
#MONITOR wNO FAIL  []
PW/ST SIGNAL OFF
RECORD ]
SEF5311

CONNECT
ECM CONNECTOR ﬂ e

SEF126F
B imm—.cl
AECT80,

DSCINNECT DIES0HNES
A€ A€

ECM

ol conNECTOR]| 1

% L7

|
25

— ™1

AECT781

1. Start engine.
=/ 2. Check voltage between ECM
terminal and ground.
Voltage:
When steering wheel is
turned quickly.
Approximately 0V
Except above
Approximately 5V

a lNG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect power steering oit pressure
switch harness connectaor,

3. Check harness continuity between termi-

.| Chack the fallowing.
"] ® Harness connectors

® Harness for cpen or short
between power steering cil

nal @ and engine ground. pressure swilch and engine
Continuity should exist. ground
If OK, check harness for short. If NG, repair hamess or con-
nectors.
OK
CHECK INPUT SIGNAL CIRCUIT. Repair harness or connec-
1. Disconnect ECM harness connector. | tors.
2. Check hamess continuity between ECM
terminal and terminal
Centinuity should exist.
If OK, check harness for short.
i 0K

CHECK COMPONENT
(Power steering ol pressure switch).
Refer to “COMPONENT INSPECTION”

.| Replace power steering oil
"1 pressure switch.

below.
l OK

(Go to next page.)

EC-246




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch (Cont’d)
®
' @

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

lTroubIe is not fixed. A&

Check ECM pin terminals for damage and
check the connection of ECM hamess con- ER
nector. Reconnect ECM harmess connector ’
and retest.

i : C

INSPECTION END

Fe
AT
4
COMPONENT INSPECTION
Ts Eﬂ @ A ((iw Power steering oil pressure switch .
- 1. Disconnect power steering oil pressure switch harness con- o
20> nector then start engine.
2. Check continuity between terminals 1) and (2). ER
Conditions Continuity
@ Steering wheel is being tumed Yes 5T
Steering wheel is not being turned No .
SERATOT If NG, replace power steering oil pressure switch. s

EC-247 399
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IACV-FICD Solenoid Valve/Air Conditioning

System Input

EC-FICD-01
mm  Detectable fine for DTC
LEJJ::I-II—'IE: Eg?\liﬁq'gé{_CUNlT 'G?gyng S?‘J:;;TI-CH weesnew © Non-detectable line for DTC
| Refer to : With EATC system
N;JN NEIN Ton “EL-POWER", @ : Without EATC system
[ 33 ] 2
] 2 %
BRW BR/W
.
b
O
1
BRAW
[Jjﬂn L
16
e G
B
=1 L
LOW rL]
PAESSURE N JOINT -~
SWITCH l connectoR | |
_@ON &) LY LY
o e’ L& =T
1] 2
] Ll%J_] Ll%l_l I—I—I F11 [2] IACV-FICD
LU LY SOLENOID
n L L g VALVE
il el G
2 1[5 L]
TlFco =
SWITCH 0
eon [E2D T EiL
orr@-" LI%‘JJ [_LEI_:IJ ! i
f WR LY || VI
[ =27 &
e FHNT&
WR LY
|+
. —— —
l_._.
+ L} n
B B B
WiR L L 1L
2]
ECM (ECCS
ARCON | EZN {ERT
MODULE)
% = Reler to last page (Foldout page).
121G 215121 © [5[6]7 AT [l A El U :
317w 89101112131415n3(1\:’1\',3\;.D a \al8 ?y’
[ @59
B

101

102

104

107

108

110

13

114

116

el ER R
24[es]z8le7]e8
[29]30§31{32{33]

34135]38]37
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve/Air Conditioning
IACV-AAC valve SVStem InPUt (Cont’d)

COMPONENT DESCRIPTION

When the air conditioner is on, the IACV-FICD solenoid valve &l
supplies additicnal air to adjust to the increased load.

\\
H\

IACV-FICD
solenoid valve

HA&
2
/ S &
\"\\ Intake manifold
collectar SEF746R
i

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Votage)
NO. =
=
|Engine is running.l
[— Both air conditioner switch and blower switch 2.0-25v &7
21 W/R Air conditioner switch are “ON" (Compressor operates) -
(Engine is running | BATTERY VOLTAGE -
Air conditioner switch is “OFF” (11-14V) -
|Engine is running.|
L Approximately OV B8
Both A/C switch and blower switch are “ON"*
15 LG Air conditioner relay — :
[Engine is running. | BATTERY VOLTAGE -
Bl
L ac switch is “OFF" (11 - 14V)
*: Any mode except “OFF”, ambient air temperature above 10°C {50°F).
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION ES

Air conditioner switch: OFF OFF

® Engine: After warming up, idle the
Air conditioner switch: ON*

engine ON .
(Compressor operates) ET

AIR COND SIG

*: Any mode except OFF, ambient air temperalure above 10°C (5Q°F})

EC-249 401



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve/Air Conditioning

System Input (Cont’d)
(Eﬂ hﬁ DIAGNOSTIC PROCEDURE
) IACV-FICD solenoid valve

\\\\\\\\| i jm,'/,

N
S C fﬁH INSPECTION START

£
Z H—/JOF‘
’? 0 = -_—
T oon - Y oK
CHECK OVERALL FUNCTION. > INSPECTION END

1. Start engine and warm it up sufficiently.
MEFB34E| | 2. Check idle speed.
E] 75050 rpm (in “N” position)
e - If NG, adjust idle speed.
\ IACV-FICD soienoid valve ~ || 5 qym air conditioner swilch and blower
T

fan switch "ON".
4. Recheck idle speed.
800 rpm or more (in “N” position})

NG
v
Check if air conditioner compressor func- NG= Refer to HA section
tions normally. {"TROUBLE DIAG-
NOSES™).
OK
SEF0B4R B 4
CHECK POWER SUPPLY. NG| Check the following.
[ 1. Stop engine. ® 10A fuse
DISCONNECT 2. Disconnect TACY-FICD solenoid valve ® Harness connectors
. @ i a harness connector. (M8,
3. Start engine, then turn air conditioner ® Harness cennectors
Ji[zh switch and blower fan “ON". ,
-E. 4, Check voltage between {erminal @ ® Harness connectors
and ground with CONSULT or tester. .
Voltage: Battery voltage ® Joint connector-1 @

® FICD relay

ﬂ OK Refer to “COMPONENT
INSPEGTION®.
© O ® Harness for open or short

= between JACV-FICD sole-

SEF422R noid valve and FICD relay

® Harness for open or short
between high pressure
switch and FICD relay

® Harness for open or shert
between FICD relay and
fuse

If NG, repair harness or con-

nectors,

v

(Go to next page.)

EC-250 402



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve/Air Conditioning

System Input (Cont’d)
%‘j DISCONNECT @
A€ B .
CHECK GROUND CIRCUIT. NG | Check the following. FLA
1. Turn ignition switch “OFF". "| ® Harness connectors
[Q] 2. Check harness continuity between ter- , E1D
minai @ and body ground. ® Hamness connectors 1]
1 Continuity should exist. . @59
SEF423R| | If OK, check hamess for short. ® Harness for open or short
oK between IACV-FICD sole- L

noid valve and ground
I NG, repair harness or con-

nectors.
¥
CHECK COMPONENT NG | Replace IACV-FICD sole- e
{IACV-FICD solenoid valve). | noid valve.
Refer to “COMPONENT INSPECTION”
on next page. AT
OK
A4
Disconnect and reconnect harness con- P
nectors in the circuit. Then retest.
Trouble is not fixed. BA

Y
Check ECM pin terminals for damage and
check the connection of ECM harness EE
connector. Recennect ECM hamess con-
necltor. Then retest.

Y

INSPECTION END .

i)
[
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7 MONITOR & NO FAIL
AIR COND SIG ON

]

RECORD

3

)

AECO3H

" HE QD

[T ecm ofconnector]]
21

@

n

SEF424R

IACV-FICD Solenoid Valve/Air Conditioning

System Input (Cont’d)
Air conditioning system input

INSPECTION START

D] v

CHECK OVERALL FUNCTION.

NG

b4

1) Start engine.

2) Check A/C switch signa! in
“DATA MONITOR” mode with
CONSULT.

With air conditioning switch
“ON” and fan switch in any
position and any mode except
“OFF”, ambient air tempera-
ture above 10°C (50°F):

ON
With air conditioning switch
“OFF”;

OFF

OR

1} Start engine.

2) Check voltage between ECM
terminal @1 and ground.
Voltage:

With air conditioning switch
“ON” and fan switch in any
position and any mode
except “OFF’, ambient air
temperature above 10°C
(50°F)

Less than 2.3V
With air conditioning switch
“OFF”

Battery positive voltage

&

OK

4
INSPECTION END

SEF511P

COMPONENT INSPECTION
FICD relay

Check harness continuity
between A/C system and
ECM terminal @ Refer to
HA section. If NG, repair
harness or connectors.

Check continuity between terminals (3) and (5).

Conditions Continuity
12V direct current supply Yes
between terminals @ and @

No current supply No

H NG, reptace relay.

EC-252
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IACV-FICD Solenoid Valve/Air Conditioning

System Input (Cont’d)
IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid valve harness connector. €l
e Check for clicking sound when applying 12V direct current
to terminals. i

AEC183

e Check plunger for seizing or sticking.

Washer ® Check for broken spring.

73:; o 0y ——30) e
Plunger

AT

SEF342H

BR

e
‘:ﬂ

EC-253 405
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Air Conditioner High Pressure Switch

IGNITION SWITGH - -
o ST p— EC-HP/SW-01
| ) ,
Jo goa | Pefer 1o ELPOWER.
P N Dotectable line for DTC
: — Non-detectable line for DTC
JOINT CONNECTOR-1
-
T E— i — =
A
L L
- ]
—-—— i — —-—
- L
L L L
& JCOOLING & ]COOLING L] COOLING
FAN FAN FAN
RELAY-1 RELAY-2 HELAY-3
(LO-RELAY) (HI-RELAY) {HI-RELAY)
? 9 E20 i E2
R (L) 2y EN{ER
LVOR  Lw ERW LR BRW LR
—
B l = I
' 2 —
[2] HIGHS @
PRESSURE
OFf SWITCH — 1 I
~ Lw L/R
~
“pon jea B n
<] L/OR BRAW COOLING
L < = e e
B2 LOR BR/W Low HIGH
Heo
L T - T
} |_'_|‘ Lr—l F104
L/OR BRMW
3
I I LR
LB L/OR BRAW B
1
® =1 Il =1 G o—©®
r I PDSW RADL RADH (E38N T(R OES I I |
B B MGDULE) B H 5
4L L 4 L L
€D
. Reafar to last page {Foldout page).
B 1ED @0 6@ (PHED dEENED ), Eod)
L L L GY GY

eloBlEm CLEENGD
4]alsi7]8] w 418 cY

101
107
119

105
1M1
17

106
112
18

16

33

43

50

AECZ01A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Air Conditioner High Pressure Switch

(Cont’d)
SYSTEM DESCRIPTION
Cooling fan control by air conditioner high pressure switch Gl
Air conditioner “ON” signal
Air conditioner switch > ECM A
(ECtCS; * Cooling fan relay{s)
Air conditioner pressure signal coniro o
Air conditioner high pressure switch » module) : =

When both air conditioner switch and high pressure switch are “ON”, cooling fans operate at “High” speed. L&

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

TER-
WIRE DATA -
NDITION !
MINAL | oo ITEM CONDITIO {DC Voltage) =
NO.
g LB Air conditicner pressure Toion swilh O Avproximately 5V AT
switch | grifion sw —I PP y v
[Engine is running | BATTERY VOLTAGE -
L Cooling fan is not operating (11 - 14V} e
13 BR/W | Cooling fan refay (High)
|Engine is running.|
B 0.7 -0.8Y £
Cooling fan is operating at high speed
|Engine is running.| BATTERY VOLTAGE .
B 11 - 14V BR
Cooling fan is not operating (1 -
14 L/OR Cooling fan relay {Low)
IEngine is running.| .
B 0.7 - 0.8V aT
Cooling fan is operating at low speed
BT
HA
AL

I3

EC-255 407
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DHSCONNELT

Air Conditioner High Pressure Switch

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

G |
&

AEC0B4A

D*SCONNECT

FHe

[s|connEcTOR]|
9

|T ECM

(%

AECOB5A

CHECK COMPONENT

{High pressure switch).

Refer to “COMPONENT INSPECTION”
below.

lOK

Check ECM pin terminals for damage or
the connection of ECM harness connector.

Refer to EC-79.

INSPECTION END

COMPONENT INSPECTION
High pressure switch

Y

v 5

CHECK GROUND CIRCUIT. N .| Check the following.

1. Disconnect high pressure switch har- ® Harness connectors
ness connector. ,

2. Check harness for open or short @ Harness for open or short
between terminal and engine between high pressure
ground. switch and engine ground
Continuity should exist. If NG, repair harness or con-
It OK, check harness for short. nectors.

OK
B ¥

CHECK INPUT SIGNAL CIRCUIT. NG; Repair harness or connec-

1. Disconnect ECM harness connector. tars.

2. Check harness for open ar short
between ECM terminat @ and terminal
Coﬁtinuity should exist.

If OK, check harness for short.
i OK
NG

Replace high pressure
switch.

Check continuity between terminals ) and @).

High pressure switch

High-pressure side
fine pressure

kPa (kg/em?, psi)

Operation

Continuity

Increasing to

2,246 (22.9, 326)

Fan OFF

Does not exist

Decreasing fo

1,824 (18.6, 264)

Fan ON

Exists

EC-256
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MIL & Data Link Connectors

IGNITION SWITCH - -
ON or START BATTERY EC-MIL/DL-01
| | |
104 10a |Refer to “EL-PCWER".
¥ L|
n
L
1
B — Ly
. mmmm  Detectable line for DTC
L A . § -
I e . Non-cetectable line
. '—I—l for DTC
1 !11 I
L JOINT
CONNECTOR-1
Bl
COMBINATION
METER 2]
(MALFUNCTION |_._| R .
INDICATOR LAMP) ' L L =» ToEC-MAIN
—
|_l_|7 .
DATA LINK
LZLllTJ GONNEGTOR
o FOR GONSULT
M14
I_;_l L2 1] | f | | ? | R
YR YB YL  BR | E 107
|_ l—|—I 57
L R
5] L
DATA LINK
FOR SWITGHING ESEEES?TOR
DIAGNOSTIC TEST
MODES WITHOUT
CONSULT o = 5
6 |(F305 l—l—I I—I—1 |_'_|
Lr—l- Yia  8R B
PU Y/R Y/B YiL | ® ?_?-'I
I—-l—l '—I—| I-J-—l_ "—-‘_I | B B a
- LW Yic  BR
GG F107 A L _L
F401 |—'—|,r'—| = = =
i woovm v —
LW /G B/A
| | P&
PU YiR o vie YL Lw /g BR
= o = tz] ECM (EGCS B/R-?-B-I
LED-R SCIRX SCITX SCICL CHECK KLINE | BN TROL /R g
MODULE) L L
F215
1aliEl2 el e Refer to last page (Foldout page).
ahazliliol Blo| @i a5 e T8 v29) [lirfzel ooz |@2D)
= Gy fofii[r2fisli4lishell w [s4fss[az]> [arlaofze] | B
(me) . E1oD
1J2]a] o [4]sTe7|wse)  Eiopy [L2]3]4] © [=]6]7 |Gus) /‘-\327
R EEREE N S D 2 D S RNy [ P
] [ |
NG . @ (RN
Nalzle/ ey ey N&l6 78,1%)
I il
101[102]103{ [104]105]106
1G7108[108) 110111112 O
113[114|115] fH16[117113]

AEC202A

]

e

ST
=4
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
MIL & Data Link Connectors (Cont’d)

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voliage)
NO.
ﬂgnition switch “0N”| Approximately 0.7V
18 PU Malfunction indicator Iamp ]’Engine is running_! BATTERY VOLTAGE
Idle speed (11 -14V)
; Engine is running.
58 YiG Data link connector for f |_ ‘ 6- 10V
GST Idle speed (GST is disconnected)
64 Y/R rEngine is running.l Approximatety OV
Cata link connector for :
65 |Y/B CONSULT L Idle speed (CONSULT is connected and Approximately 4 - 9V
68 | YL turned on) Approximately 3.5V

*. Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR -
Fuel pressure at idling
kPa {kgfom?, psi)

. Approximately o
Vacuum hose is connected 235 (2.4 34) R
vacuurn hose is disconnected AE‘;TC(’;E&_::;V .
Eli
Inspection and Adjustment e
P o EGR TEMPERATURE SENSOR
No-load=2 Resistance
. ) . 76.8 - 93.8
(in “N” position) 760+50 (700°3) [at 100°C (212°F)] KO
Air conditioner: ON ) N 800 or more ;
{in “N" position} e
ignition timing 15°22° BTDC FRONT HEATED OXYGEN SENSOR
Closed throttle position switch touch HEATER i
speed (“OFF” to “ON™) (in “N” 950+150 : - -
position) rpm Resistance [at 25°C (77°F)] {} 23-43
*1: Feedback controlied and needs no adjustments
*2: Under the following conditions:
® Air conditioner switch: OFF
® Electric load: OFF (Lights, heater fan & rear defogger) FUEL PUMP
® Steering wheei: Kept in straight-ahead position - ” ) =5
*3: Disconnect throtile position sensor Resistance [at 25°C (77°F)] (1 02-50 T
Ells
IGNITION COIL IACV-AAC VALVE
Primary voitage v 12 Resistance [at 25°C (77°F) Approximately 10.0 T
Primary resistance Approximately 1.0 v
[at 20°C (88°F)] Q PP v
Secondary resistance . INJECTOR RE
lat 20°C (68°F)) K Approximately 10
Resistance [at 25°C (77°F)] 9 10 - 14
ElS
MASS AIR FLOW SENSOR '
RESISTOR s
Supply voitage v Battery voltage (11 - 14) L~L-‘é'5
Output voltage at idle v 10-17* Resistance [at 25°C (77°F)] ki) Approximately 2.2
) 3.2 - 8.7 at idle* =
Mass air flow g-mfsec 8.7 - 21.9 at 2,500 rpm* EL
*: Engine is warmed up sufficiently and running under no-load. THROTTLE POSITION SENSOR
Resistance k( 10
T "
hrottle valve conditions [al 25°C (77°F}]
EESISI\(I)E COOLANT TEMPERATURE Completely closed Approximately 0.5
R Partially open 0.5-4.0
Temperature °C {°F) Resistance k(} Compietely open Approximately 4.0
20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194} 0.236 - 0.260
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SERVICE DATA AND SPECIFICATIONS (SDS)

CALCULATED LOAD VALUE

Inspection and Adjustment (Cont’d)
REAR HEATED OXYGEN SENSOR

Calculated load value % HEATER
At idle 18.2 - 38.0 Resistance [at 25°C (77°F)]
At 2,500 rpm 14.8 - 33.5

19

2.3-4.3

INTAKE AIR TEMPERATURE SENSOR

CRANKSHAFT POSITION SENSOR (OBD)

Resistance [at 25°C (77°F)]

Temperature °C {°F)

Q

432 - 528

Resistance kil

20 (68)

21-29

80 (176)

0.27 - 0.38

EC-260
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