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DIAGNOSTIC TROUBLE CODE INDEX

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

DTC DTC
ltems Reference ftems Reterence
(CONSULT screen terms) . CONSULT page (CONSULT screen terms) . CONSULT page
ECM1 GST'2 ECMH GST'2
Unable to access ECCS — —_ EC-75 FUEL SYS DIAG-LEAN 0115 PO171 EC-143
*COQLANT TEMP SEN 0908 PO125 EC-121 FUEL §YS DIAG-RICH 0114 PO172 EC-148
QSSROL PRESS SEN- 0803 PO105 EC-99 IACV-AAC VALVE 0205 P0505 EC-217
IGN SIGNAL-PRIMARY 0201 P1320 EC-242
AT 1ST SIGNAL 1103 Po731 AT-68 INHIBITOR SWITCH 101 P0O705 AT-55
AT 2ND SIGNAL 1104 Pa732 AT-71 INT AIR TEMP SEN"3 0401 PO110 EC-106
AT 3RD SIGNAL 105 Po733 AT-73 KNOCK SENSOR 0304 P0325 EC-161
AT 4TH SIG OR TCC 1106 Po734 AT-75 LINE PRESSURE S/V 1205 P0745 AT-88
AT COMM LINE - Po600 EC-226 MAP/BARO SW SOLY 1302 P1105 EC-236
AT DIAG COMM LINE 0804 P1605 EC-278 MASS AIR FLOW SEN'3 0102 PO100 EC-04
AT TCC SIGNAL 1oz Po744 AT-83 MULTI CYL MISFIRE 07M PO300 EC-157
CAMSHAFT POSI SEN 0101 P0O340 EC-168 NO SELF-DIAGNOSTIC Ciaehin No DTG o
CLOSED LOOP 0307 P0O130 EC-13t FAILURE INDICATED 9
CLOSED THRL POS SW 0203 PO510 EC-222 . OVERHEAT 0208 P1900*5 EC-281
COOLANT TEMP SEN*3 0103 P0Y15 EC-111 OVERRUN CLUTCH S/ 1203 P1760 AT-99
CRANK P/S (OBD) COG 0905 P1336 EC-247 PARK/NEUT POSI SW 1003 P0O705 EC-231
CRANK POS SEN (OBD} 0802 PO335 EC-184 PURG CONT/NV & SV 0807 P0443 EC-195
CYL 1 MISFIRE 0608 PO301 EC-157 ggl:ﬁ;\\;OLUME 1008 P1445 EC-265
CYL 2 MISFIRE 0807 P0D302 EC-157
CYL 3 MISFIRE 0606 P0O303 EC-157 REAR 02 SENSOR o707 PO136 EC135
CYL 4 MISFIRE 0605 PO304 EC-157 REAR O2 SEN HEATER 0902 PO141 EC-139
" P -
ECM 0301 POBOS EC-220 SHIFT SOLENOID/V A™3 108 0750 AT-
LENOID/V B~ 1201 PO755 AT-94
EGR SYSTEM 0302 P0400 EC-172 SHIFT SO OV B3 °
EGR TEMP SENSOR 0305 P1401 EC-255 TANK FUEL TEMP SEN 0402 PC180 EC-153
T EN* 4 PO120 EC-116
EGRC SOLENOID/V 1005 P1400 EC-251 THROTILE POSI SEN'S 0403 ¢
EGRC-BPT VALVE 0306 P0402 EC-180 THRTL POSI SEN A/T*3 1206 P1705 AT-87
TOR CONV CLUTCH SV 1204 PO740 AT-
ENGINE SPEED SI1G*4 1207 PO725 AT-66 OR CONV CLUTCH S 0 80
TW CATALYST
0702 PO420 EC-182
E‘l\gﬁ’ PURG FLOW/ 11 P1447 EC-271 SYSTEM
EVAP SYS PRES SEN 0704 PQas0 EC-209 VN BYPASSV 0801 P1a4i EC-260
LE SP 104 PO500 -21
EVAP (SMALL LEAK) 0705 PO440 EC-185 VEHICLE SPEED SEN ot0 ® £C-213
FLUID TEMP SENSOR 1208 PO710 AT-61 VENT CONTROL VALVE 0903 0446 EC-203
FRONT 02 SENSOR 0303 P0O130 £C-126 VHCL SPEED SEN A/T*4 1oz PQ720 AT-64
FR O2 SEN HEATER 0901 PO135 EC-132 1: In Diagnostic Test Mode Il (Self-diagnostic results). These
numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL illuminates.
“4: The MIL illuminates after A/T control unit anters the fail-
safe mode in two consecutive trips, if both the “"Revolution
sensor” and the "Engine speed signal” meet the fail-safe
condition at the same time.
*5: Since this diagnosis does not meet P1900 of SAEJ2012, it
is indicated only by CONSULT.
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTG BDic
Items Reference Items Reference
CONSULT ECM*1 | (CONSULT screen terms) page CONSULT ECM*1 | (CONSULT screen terms) page Gl
GST*2 GST*2
— — Unable to access ECCS EC-75 PO500 0104 VEHICLE SPEED SEN EC-213 MIA
NO SELF-DIAGNOSTIC PO505 0205 IACV-AAC VALVE EG-217
P0000 0505 i FAILURE INDICATED -
PO510 0203 CLOSED THRL POS SW | EC-222
) NO SELF-DIAGNOSTIC
No DTC Flashing FAILURE INDICATED EC-44 POB00 — AT COMM LINE EC-226 ERM
PO100 0102 |MASSAIRFLOW SEN'3 |  EC-04 PoG0S 0301 | ECM EC-229
bo105 0503 ABSOL PRESS SEN- Ec.0 PG705 1003 PARK/NEUT POSI SW EC-231 LG
SOR PO705 101 INHIBITOR SWITCH AT-55
PO110 0401 INT AIR TEMP SEN*3 EG-1086 PO710 1208 FLUID TEMP SENSOR AT-61
PO115 0103 COOLANT TEMP SEN*3 EC-111 P0720 1102 VHCL SPEED SEN A/T"4 AT-64
PO120 0403 THROTTLE POSI SEN"3 |  EC-116 PO725 1207 ENGINE SPEED SIG*4 AT-56
PO125 0908 *COOLANT TEMP SEN EC-121 PO731 1103 A/T 1ST SIGNAL AT-68 e
PO120 0307 CLOSED LOCP EC-131 PO732 1104 AT 2ND SIGNAL AT-71
P0O130 0303 FRONT 02 SENSOR EC-128 PO733 1105 AT 3RD SIGNAL AT-73 GL
PO135 0901 FR 02 SEN HEATER EC-132 PO734 1106 AT 4TH SIG OR TCG AT-75
P0136 0707 REAR 02 SENSOR EC-135 P0740 1204 TOR CONV CLUTCH 8V AT-80 M
PO141 0902 REAR 02 SEN HEATER EC-139 PO744 107 AT TCC SIGNAL AT-83
PO171 0115 FUEL 5YS DIAG-LEAN EC-143 PO745 1205 LINE PRESSURE SV AT-83 AT
PO172 0114 FUEL SYS DIAG-RICH EC-148 PO750 1108 SHIFT SOLENOID/V A*3 AT-91
PO180 0402 TANK FUEL TEMP SEN EC-153 PO755 1201 SHIFT SOLENQID/V B*3 AT-94
PO300 0701 MULTI CYL MISFIRE EC-157 P1105 1302 MAP/BARD SW SOV EC-236 PB
P0301 0608 CYL 1 MISFIRE EC-157 P1320 0201 IGN SIGNAL-PRIMARY EC-242
P0302 0607 | CYL 2 MISFIRE EC-157 P1336 0905 |CRANK /S (OBD)COG | EC2a7 A
PQa03 0606 CYL 3 MISFIRE EC-157 P1400 1005 EGRC SOLENOID/V EC-251
P0304 0605 CYL 4 MISFIRE EC-157 P1401 0305 EGR TEMP SENSOR EC-255
P0325 0304 KNOCK SENSOR EC-161 P1441 0801 VC/V BYPASS/Y EC-260
P ANK P BD EC-164
0335 0802 CRANK POS SEN (OBD) G P1445 1008 ggi;'(T; A\;OLUME £C.265 BR
P0340 0101 CAMSHAFT POSI SEN EC-168
PO400 0302 EGR SYSTEM EC-172 P1447 0111 I\EA\C'J)ABT PURG FLOW/ EC-271
Sy
P o -
0402 0306 | EGRC-BPT VALVE EC-180 P1605 0804 |ATDIAG COMMLINE | EC278
PO420 0702 ;\;vsgéﬁwm EC-182 P1705 1206 THRTL POSI SEN AT*3 AT-07
&S
0440 0705 EVAP (SMALL LEAK) EC-185 P1760 1203 OVERRUN CLUTCH 8V AT-29
P0443 0807 |PURG CONTNV & SV EC-195 P1900°5 0206 | OVERHEAT EC-281 :
P0446 0903 VENT CONTROL VALVE EC-203 *1: In Diagnostic Test Mode |l (Self-diagnostic results). These T
numbers are controlled by NISSAN.
P0O450 0704 EVAP SYS PRES SEN EC-209 *2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL illuminates. [H]A

*4: The MIL illuminates after A/T control unit enters the fail-
safe mode in two consecutive trips, if both the “Revolution
sensor’ and the “Engine speed signal” meet the fail-safe
condition at the same time. EL
*5: Since this diagnosis does not meet P1900 of SAEJ2012, it
is indicated only by CONSULT.

149
EC-3



PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number
(Kent-Moare No.) Description
Tool name .
(J36471-A) toosening or tightening front heated oxygen
Front heated oxygen sensor sensor
wrench /

NT379
(J36470) Loosening or tightening rear heated oxygen
Rear heated oxygen sensor sensor
wrench /

NT379

Commercial Service Tool
Tool name Description
Fuel filler cap adopter Checking fuel tank vacuum relief valve open-
ing pressure
NTE53
150
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-
ity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System con-
sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-
senger side), a diagnosis sensor unit, warning lamp, wiring harmess and spiral cable. information necessary
to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

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

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

The ECM (ECCS control module) has an on board diagnostic system. 1t will light up the malfunction indica-
tor lamp (MIL) to warn the driver of a malfunction causing emission deterioration.

CAUTION:

Be sure to turn the ignition switch “OFF” and disconnect the negative battery terminal before any
repair or inspection 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) connector will

cause the MIL to light up due to the open circuit. (Be sure the connector is free from water, grease,

dirt, bent terminals, etc.)
Be sure to route and secure the harnesses properly after work. The interference of the harness with

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

etc.
Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM or A/T

control unit before returning the vehicle to the customer.

EC-5
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM WIRELESS EQUIPMENT
& Do not disassemble ECM (ECCS salf-control at its initial value. Engine ® When installing C.B. ham radio or a
control module). oparation can vary slightly when the mobile phone, be sure to observe the
® Do not tun diagnosis mode selactor terminal is disconnected. However, this following as it may adversely affect
forcibly. is not an indication of a problem. Do electronic control systems depending
@ If a battery terminal is disconnected, nGt replace parts because of a slight on its installation location.
the memory wili return to the ECM variation, 1) Keep the antenna as far as possible
valua. Tha ECM will now start to away from the ECM.
2) Keep the antenna feeder line more than

20 om (7.9 in) away from the hamess
of electronic ¢ontrols.
Do not let them run parallel for a long

distance.

3) Adjust the antenna and feader linksso
that the standing-wave ratio can be
kept smaller.

4) Be sure to ground the radio to vehicle
BATTERY \
® Always use a 12 volt battery as power T
source.
® Do not attempt to disconnect battery
cabies while engine is running.

FUEL PUMP

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

@ Tighten fuel hose clamps to the
specified torque. (Refer to MA section.)

ECM HARNESS HANDLING

& Securely connect ECM harness
connectors.
A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

® Keep ECM harness at least 10 cm [3.9
in) away from adjacent harnesses, to

ECCS PARTS HANDLING

® Handle mass air flow sensor carefully to
avoid damage.

® Do not disassemble mass air fiow

Sensor, _
® Do not clean mass air flow sensor with WHEN STARTING prevent an ECM system malfunction
any type of detergent. @ Do not depress accelerator pedal when due to receiving external noise,
® Do not disassemble IACV-AAC valve. starting. degraded operation of ICs, ete.
® Even a siight leak in the air intake ® Immediately after starting, do not rev up ® Keep ECM parts and harnesses dry.
systemn can cause serious problems. engine unnecessarily. . Be?ore removing parts. turn off ignition
® Do not shock or jar the camshaft @ Do not rev up engine just prior to switch and then disconnect battery
. round cable.
position sensor. shutdown g SEF1B1PA
152
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PRECAUTIONS AND PREPARATION

SEF289H

Tightened

Loosened

SEF308Q

SEF291H

il T
Perform ECM in-
put/output signal)
inspection before
repiacement.

f{( -
MEF040D
l

~ N //

CHECK —

~ ~

/N

SEFO51P

Precautions

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

When connecting ECM harness connector, tighten secur-
ing bolt until the gap between the orange indicators dis-
appears.

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

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions prop-
erly or not. (See page EC-84.)

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

The DTC or 1st trip DTC should not be displayed in the
“DTC CONFIRMATION PROCEDURE” if the repair is com-
pleted. The “OVERALL FUNCTION CHECK” should be a
good result if the repair is completed.

EC-7
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PRECAUTIONS AND PREPARATION

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

)
allow the two tester probes to contact.
Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.
Shor‘t\ Harness connector
for solenoid valve
Solenoid valve
=~ oK
Circuit tester b_
SEF346N
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

Knock sensor EGRC-selenoid valve

EGRC-BPT valve
EVAF canister purge control solenoid valve

R valva
IACVY-AAC valve, IACV-air requiator
and [ACV-FICD solencid valve

EGR temperature sensor

One-way valve

MAP/BARO switch solenoid valve

— Crankshaft posilion sensor (OBD)
— Spark plug
Front heated oxygen sensor

Absolute pressure sensor

Fuel filter
EVAP canister purge control valve L
Throttle position sensor Front Mass air flow sensor
EVAP canlste_r purge volume control valve L Camshatt pasition senser,
Engine coolant temperature sensor power fransistor and

ignition coil (built into distributor)
Fuel pressure regulator

IACV-AAC valve

IACV-FICD solenoid
valve

ECM (ECCS control module)

/ Glove box

Front heated oxygen sensor

7

—————

ECM harness conngctor

— Intake air temperature sensor

SEF029T

MA

EM

LG

CL

M

AT

PD
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

0\
S

ﬁr'l&.

i3

@ ° /RIES k
V7

? | )gﬁgﬂ

AT N T

Crankshaft positicn
sensor (OBD)

Rear heated
oxygen sensor
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Vacuum Hose Drawing

EM
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P
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M
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D
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One-way valve

purge control valve

EVAP canister
To EVAP
canister

MAP/BARQO switch
solenoid valve

Absolute pressure

sensor
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Mass air flow sensor

Engine coolant temperature sen-
sor

Front heated oxygen sensor

k4

Ignition switch

Throltle position sensor

A 4

¥

*4

Closed throtile position switch

Neutral position switch (M/T
models)

5th position switch (M/T models)

Air conditioner switch

Knock sensor

1

# EGR {emperature sensor

¢ Intake air temperature sensor

® Absolute pressure sensor

e EVAP control system pressure
sensor

Y

Battery voltage

Power steering oil pressure
switch

Y

4

Vehicle speed sensor

h 4

Tank fuel temperature sensor

*1

Crankshaft position sensor
{OBD)

*3

Rear heated oxygen sensor

*2

AT control unit

h 4

Electrical load signal

A4

module)

Fuel injection &
mixture ratio control

hJ

Injectors

Distributor ignition systermn

h 4

Power transistor

Idle air control system

h 4

{ACV-AAC valve and |ACV-FICD
solenoid valve

IACV-air regulator control

Y

IACV-air regulator

Fuel pump controt

Y

Fuel pump relay

Front heated oxygen sensor
monitor & on board diagnostic
system

Malfunction indicator lamp
{On the instrument panel)

EGR control

EGRC-sclenoid valve

Front heated oxygen sensor
heater controf

Y

Front heated oxygen sensor
heater

Cooling fan control
(A/C models only)

Cooling fan relay
{A/C models only)

Air cenditioning cut control

Air conditioner relay

EVAP canister purge flow con-
trol

Y

& EVAP canister purge volume
control valve

e EVAP canister purge control
solenoid valve

Rear heated oxygen sensor
heater control

Rear heated oxygen sensor
heater

Y

® EVAP canister vertt control
valve

® Vacuum cut valve bypass
valve

® MAP/BARC switch solenoid
valve

*1: These sensors are not used to control the engine system. They are used only for the on board diagnosis.
*2. The DTC related to A/T and pari/neutral position signal will be sent to ECM.

*3: This sensor is not used to control the engine system under normal conditions.
*4: This switch will operate in place of the throttle position sensor to control EVAP parts if the sensor makfunctions.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed

¥

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Front heated oxygen sensor

Density of oxygen in exhaust gas

Throtlle position senser

Throttle position

Neutral position switch (M/T models) Gear position

Throtile valve idle position

¥

AST control unit

Park/Neutral position signal

"1 ECM
(ECCS
.| control

b d

Injector

Vehicle speed sensor Vehicle speed

"] module)

Ignition switch Start signal

¥

Air conditioner switch

Air conditioner operaticn

Knock sensor

Engine knocking conditions

A4

Battery Batlery voltage

Y

Rear heated oxygen sensor

Density of oxygen in exhaust gas

Y

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The armount 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 air intake) from both the cam-
shaft position sensor and the mass air flow sensor.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

in addition, the amount of fuel injection is compen-
sated for to improve engine performance under vari-
ous operating conditions as listed beiow.

{Fuel increase)

& During warm-up

When starting the engine

During acceleration

Hot-engine operation

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

e High-load, high-speed operation

{Fuel decrease)

o During deceleration

e During high speed operation

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL ECM
. (ECCS
control  Injection pulse

Feedback Sll:él"at module)

Front
heated
oxygen

sensar

\_ Fuel injection
Combustion @

MEFO025DA,

162

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

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control. The warm-up three
way catalyst can then better reduce CO, HC and NOx emissions,
This system uses a front heated oxygen senser in the exhaust
manifold to monitor if the engine is rich or lean. The ECM adjusts
the injection pufse width according to the sensor voltage signal. For
more information about front heated oxygen sensor, refer to page
EC-126. This maintains the mixture ratio within the range of sto-
ichiometric {ideal air-fuel mixture).

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

OPEN LOOP CONTROL

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

& Deceleration and acceleration

High-load, high-speed operation

Engine idling

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

High-engine coolant temperature

During warm-up

After shifting from “N"” to “D"

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as pos-
sible. However, the basic mixture ratio is not necessarily controlled
as originally designed. Both Manufacturing differences (i.e. mass
air flow sensor hot wire) and characteristic changes during opera-
tion (i.e. injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to automatically compensate for
the difference between the two ratios.

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

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

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

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

Injection pulse
[

No. 1 cylinder
No. 2 gylinder r—L—
No. 3 cylinder 11
No. 4 cylinder I_l
|« 1 engine cycle —

Sequential multiport fuel injection system

MEF522D

FUEL INJECTION TIMING
Two types of systems are used.

Sequential multiport fuel injection system

Fuel is injected into each cylinder during each engine cycle accord-
ing to the firing order. This system is used when the engine is run-

ning.

No. 1 cyrlinder-rl N I
No. 2 cylinder i M n
No. 3 cylinder n n n
No. 4 cylinder n n R

I— 1 engine cycle—-—l

Simuitaneous multiport fuel injection system

Simultaneous multiport fuel injection system

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

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

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

FUEL SHUT-OFF

MEFs23D|  Fuel to each cylinder is cut off during deceleration or operation of

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

the engine at excessively high speeds.

Distributor Ignition (DI) System

Engine speed

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor

h 4

Throttle position

Vehicle speed sensor

Throttle valve idle position

Ignition switch

Vehicle speed ECM
(ECCS Power tran-
_ control "| sistor
Start signal »| module)

Knock sensor

Engine knocking

¥

Neutral position switch (M/T models)

Gear position

Y

A/T control unit

Park/Neutral position signal

h 4

Battery

Battery voltage

Y

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

1.00

675

Injection pulse width

N

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

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air conditioner ON signal

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

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

eg. N: 1,800 rpm, Tp: 1.50 msec

A °BTDC

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

® At starting
¢ During warm-up
e Atidle

e Hot engine operation

¢ During acceleration

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

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

Air Conditioning Cut Control

h 4

Camshaft position sensor

Ignition switch Start signal .
ECM
— Throttle val i (ECCS ——
Throttle position sensor rottle valve opening angle | Eoo R QCI,L z?ndl
module) relay

Engine speed

h 4

Engine coolant temperature sensor

Engine coolant temperature

SYSTEM DESCRIPTION

This system improves engine operation when the air

conditioner is used.

Under the following conditions, the air condilioner is

turned off.

* When the accelerator pedal is fully depressed.

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

When the engine coolant temperature becomes

excessively high.

164
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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 4

Neutral position switch (M/T models)

Neutral position

AT controf unit

Park/Neutral position signal

hd

Throttle position sensor

Throttle position

h 4

Engine coolamt temperature sensor

Engine coolant temperature

Camshaft position sensor

Engine speed

Y

-
L

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

engine speed.

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

NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-15.

EC-19

ECM
(ECCS
contiol
module)
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Injectors
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold

Throttle body

EVAP canister purge
volume control valve

Vacuum cut valve

Purge line—-

One-way valve

EVAP canister purge
conhtra! solenoid valve

EVAP canister purge
contrel valve

| =

valve

Fuel tank

4‘? Relief of vacuum

Sealing gas_cap with <::' - Air
pressure relief valve
and vacuum relief « : Fuel vapor

EVAF canister

SEF9475

(o))

MECE99B

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

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

The vapor in the EVAP canister is purged by the air through the
purge line to the intake manifold when the engine is operating.
EVAP canister purge volume control valve is conirolled by engine
control module. When the engine operates, the flow rate of vapor
controlled by EVAP canister purge volume control valve is propor-
tionally reguiated as the air flow increases.

EVAP canister purge control valve shuts off the vapor purge line
during decelerating and idling, and under normal operating condi-
tions the valve is usually open.

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Pinch the fresh air vent hose.
2. Blow airin port @ and check that it flows freely out of port (8.

EC-20



EVAPORATIVE EMISSION SYSTEM

?\El 51-63

{0.52 - 0.65, 45.1 - 56.4)

éf/—ming (%)

84 - 108
{0.85 - 1.10, 74.4 - 95,5}

@ : Nem (kg-m, inib) SEF231S

3 Valve B
! Valve A

Fuel tank side SEF427N

Vacuum/Prassure gauge
Vacuum/

Pressure
pump

One-way
valve

Fuel filler cap adapter
' SEF8435

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

Make sure new O-ring is installed properly between EVAP can-

ister and EVAP canister vent control valve.

FUEL TANK VACUUM RELIEF VALVE (Built into fuel
filler cap)
1. Wipe clean valve housing.

2. Check valve opening pressure and vacuum.
Pressure:
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 filier cap as an assembly.

CAUTION:

Use only a genuine fuel filler cap as a replacement. If an incor-

rect fuel filler cap is used, the MIL may come on.

EVAP CANISTER PURGE CONTROL VALVE
Refer to EC-195.

VACUUM CUT VALVE

Refer to EC-260.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-265.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-195.

TANK FUEL TEMPERATURE SENSOR
Refer to EC-153,

EC-21
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EVAPORATIVE EMISSION SYSTEM

purge control
solenoid valve

EVAP canister

One-way valve

EGR valve

Evaporative Emission Line Drawing

EVAP canister purge

control valve

MAF/BARQO switch
solenoid vaive

Absolute pressure

EGRC-BPT
valve

\_:

s
#
To fuel

F
7%

pressure

regulator

EVAP canister purge

volume control valve .

SEF521R
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

= £
p |
> . i
¢
EVAP vapor
purge line MT
; i AT
PD
FA
EVAP canister vent control valve

/\ \ (5E
O
EVAP Cani/ster// ,'/ : bypass valve

(
Y \2%\; ST
EVAP control ’V“ i : %(ﬁ
system pressure sensor -
N\ /5 RS
2NN NS

Vacuum cut valve &‘.\ ‘ N "
CJ")/[\Y\ 235N )

Refer to
previous

\{ £-~—Hose to breather
/ valve
\ Vacuum cut valve R

® ht4 A
Fuel tank
EL
1D

SEF179T 169
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POSITIVE CRANKCASE VENTILATION

Description

;l'hits system returns blow-by gas to the intake col-
ector.

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

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

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

The ventilating air is then drawn from the air duct

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

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

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

tions.

PCV valve

&= : Fresh air
4= : Biow-by gas

PCV valve operation

Engine not running or Cruising
backfiring
ST |- (e
RV
Idling or Acceleration
decelerating or high load

SEFB40KA

SECT37A

Inspection

PCV (Positive Crankcase Ventilation)

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

PCV HOSE

1. Check hoses and hose connections for leaks.

2. Disconnect all hoses and clean with compressed air. if any
hose cannot be freed of obstructions, replace.

EC-24



BASIC SERVICE PROCEDURE

Fuel Pressure Release

M FUEL PRES RELEASE B[] . . .
Before disconnecting fuel line, release fuel pressure from fuel

FUEL PUMP WILL STOP BY line to eliminate danger.
'[I'E())LLéCHING START DURING 6 1. Start engine. o
' S/ 2. Perform “FUEL PRESSURE RELEASE” in “WORK @l

CRANK A FEW TIMES AFTER

ENGINE STALL. SUPPORT” mode with CONSULT.

(Touch “START”, and after engine stalls, crank it two or

m three times to release all fuel pressure.) RMA
A 3. Turn ignition switch off.
[ START ]
SEFB23K EM
LH dash side @ 1. Remove fuse for fuel pump.
Brake pedal 2. Start eng]ne. . ' LC
= 3. After engine stalls, crank it two or three times to release
: ﬂ = all fuel pressure.
Aee 4. Turn ignition switch off and reconnect fuel pump fuse.
(== HE
==l
— Fuel pul
tuse (15A) SEF188P Gl
Fuel Pressure Check MT

a. When reconnecting fuel line, always use new clamps.
b. Make sure that ctamp screw does not contact adjacent
parts. By
Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Release fuel pressure to zero. PR
Disconnect fuel hose between fuel filter and fuel tube (engine
side).

Instail pressure gauge between fuel filter and fuel tube. FA
Start engine and check for fuel leakage.

Mo ee

oRr®

Read the indication of fuel pressure gauge.
At idling:
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is turned OFF to 3
ON:
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
6. Stop engine and disconnect fuel pressure regulator vacuum §7
hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator. sy

1DX
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BASIC SERVICE PROCEDURE

Fuel pressure

SEF718B
i at
?Fuel pressure regulator

ine

= Injector tube assembly
AT e T, S

Fuel injector front

SEF189PA

Fuel tube |

J

: sl

insulator I_'_‘@Iﬁ (0.30 - 0.3% kg-m,

\Ij]:li\ 26.0 - 33.9 in-lb)
| | Locate plate

assembly . i

(

% Insulator
(:3/_ SEF118S

‘g\ 29-38 Nem

i on this side.

Fuel tube assembly

SEF100S

172

Fuel Pressure Check (Cont’d)

9.

Start engine and read indication of fuel pressure gauge as
vacuum is changed.

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

Injector Removal and Installation

6.
7

CA

Release fuel pressure to zero.

Remove injector tube assembly with injectors from intake
manifold.

Remove injectors from injector tube assembly.
e Push injector tail piece.

e Do not pull on the connector.

Install injectors as follows:

a. Clean exterior of injector tail piece.

b. Use new O-rings.

Always replace O-rings with new ones.
Lubricate O-rings with a smear of engine oil.

Install injectors with fuel tube assembly to intake manifold.

Tighten in numerical order shown in the figure.

a. First, tighten all bolts to 9.3 to 10.8 N-m (0.95 to 1.1 kg-m,
6.9 to 8.0 ft-Ib).

b. Then, tighten all bolis to 21 to 26 N-m (2.1 to 2.7 kg-m, 15
to 20 ft-b).

Install fuel hoses to fuel tube assembly.

Reinstall any parts removed in reverse order of removal.

UTION:

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

EC-26



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment

PREPARATION

® Make sure that the following parts are in
good order.

(1) Battery

(2) Ignition system

{3) Engine oil and coolant levels

(4) Fuses

(5) ECM harness connector

(6) Vacuum hoses

(7) Air intake system
(Oil filler cap, oil level gauge, etc.)

{8) Fuel pressure

{9) Engine compression

{(10)EGR valve operation

{11)Throttie valve

Overall inspection sequence

INSPECTION

4

(12)Evaporative emission (EVAP) canister purge
control valve

e On air conditioner equipped models, checks
should be carried out while the air condi-
tioner is “OFF".

¢ When checking idle speed, ignition timing
and mixture ratio of A/T models, shift lever to
“N” position.

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

¢ Turn off headlamps, heater blower, rear win-
dow defogger.

o Keep front wheels pointed straight ahead.

¢ Make the check after the cooling fan has
stopped.

Perform diagnostic test mode I

NG Repair or replace.

(Self-diagnostic results).
OK

y
Check ignition timing.

A

Check & adjust idle speed.

A

h 4

Check front heated oxygen sensor
function.

h 4

s0r harness.

NG | Check front heated oxygen sen-

NG Repair or replace harness.

A 4
:

OK

Y

Check CO%.

OK Replace front heated oxygen sen-
sor.

Y

Y

A

Check emission control parts and
repair or replace if necessary.

OK

‘NG Check front heated oxygen sensor
h function.

A

INSPECTION END
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldlie Mixture Ratio

Adjustment (Cont’d)
START
Visually check the following:
e Air cleaner cfogging
® Hoses and ducts for {eaks
¢ EGRH valve operation
¢ Electrical connectors
¢ Gasket
sersiok| | ® Throtile valve and throttle position sensor operations
o
18] i
Start engine and warm it up until engine coolant temperature
indicator points to the middle of gauge and ensure that engine
speed is below 1,000 rpm.
B] \ 4
Open engine hood and run engine at about 2,000 rpm for about
2 minutes under no-load.
SEF247F
.
Perform the diagnostic test mode Il (Self-diagnostic resulis).
OK NG
\_|/ |
~ -~ Repair or replace components as necessary.
— [N CHECK —
~ -~ E] h 4 ¥
/ ' \ Hun engine at about 2,000 rpm for about 2 minutes under no-
load.
Malfunction indicator Rev engine two ot three times under no-load, then run engine for
lamp about 1 minute at idle speed.
SEFU51PA
D] !
1. Select “IGNITION TIMING ADJ" in WORK SUPPORT
/// = mode.
Z 2. Touch “START”.
A _
/a 1. Stop engine and disconnect throttle position sensor
= harness connector.
7 g 2. Start engine.
Z 3
Z J '
7 x1000 rimin \
Rev engine {2,000 - 3,000 rpm) 2 or 3 times under no-load and
sEFe4ge] | Tun engine at idle speed.
B IGNTIMING ADJ B [ ]
IGNITION TIMING FEEDBACK Check ignition timing with a timing light.
CONTROL WILL BE HELD BY
TOUCHING START. M/T: 20x2° BTDC
AFTER DOING SO, ADJUST A/T: 20+2° BTDC (in *'N” position)
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING ¥OK yNG
THE CAMSHAFT POSITION ®
SENSOR.
[ START |
SEF546N
1 r=r

EC-28




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

Adjustment (Cont’d)
®
sRocd] L it |
7/ 106 === BIRC Adjust ignition timing to the specified value by tuming dis- @l
tributor after loosening bolts which secure distributor.
M/T: 20+2° BTDC
A/T: 20x2° BTDC (in “N”* position) MIA
SMA189AA Cf EM
BiGNTMING ADJ @[] 1. Sefect “IGNITION TIMING ADJ" in WORK e
IGNITION TIMING FEEDBACK 5 ?UPE?g;Arggge.
CONTROL WILL BE HELD BY - Touc .
TOUCHHW(?”\;S(-;I-ASFE,F ADJUST 1. Stop engine and disconnect throttle position
ﬁ}qﬁﬂo[li T|M|NG W]TH A sensor hETHESS connector.
TIMING LIGHT BY TURNING 2. Start engine.
THE CAMSHAFT POSITION LEE
SENSOR.
[ START | Check base idle speed. @L

SEFS4EN Read idle speed in “IGN TIMING AD.J" mode
® ) with CONSULT.

Intake manifold @ Check idie speed.

Idle speed
adjusting screw

M/T: 65050 rpm AT
A/T: 65050 rpm (in “N”’ position)

1|
—
?

=

=

QK rNG i Ep)
Rev engine {2,000 - 3,000 mpm) 2 or 3 times under no-
load and run engine at idle speed.
/@k 5 FA
it fil
S~ S ‘C,)ﬂ ilter g
B Adjust base idle speed by turning idle speed adjusting
screw.
[’:II, M/T: 650+50 rpm BR
A/T: 65050 rpm (in “N” position)
ek | &3 = ﬁ
e e R e v
,
Touch “Back”. RS
SEF913J =
, 1. Stop engine and connect throttle position sen- BT
Wil sor harness connectar, ’
\\\\\\\\\ I H//// W 2. Start engine.
q\\\\ 4 5 ///7/ )
N “4 m
S 6 A o ) J
= —
i‘t_ a Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no- El,
= 1 ‘ 7 3 load and run engine at idle speed.
i——
Z 8 J v X
= 0 g D
7~ x 1000 r/min \ ®
SEF802K 175
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BASIC SERVICE PROCEDURE

K
. ¥ MONITOR ¥r NO FAIL D
CMPS*RPM(REF) 700mpm
[ RECORD ]
SEF190P,

SEF957D.
VI
i Yt MONITOR ¥ NO FalL []
CMPS*RPM (REF) 2000rpm
FR O2 MNTR RICH
| RECORD
SEFQ54P|
\ |
~ //
— M CHECK —
- ~
/1N
SEF051P
176

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

©
!

Check target idle speed.

Read idle speed in “DATA
MONITOR” mode withh CONSULT.
OR

"_E' Check idle speed.
B)

M/T: 70050 rpm
A/T: 700+£50 rpm {in “N”’ position)

OK NG
y

sary.

Check IACV-AAG valve and replace if neces-

!

necessary.

Check IACV-AAC valve harness and repair if

!

Check ECM function®1 by substituting
another known good ECM.
*1: ECM may be the
cause of a
problem, but this
is rarely the
! + case.
Set the diagnostic test mode |l (front heated
oXygen sensor monitar).
Run engine at about 2,000 rpm for about 2
minutes under no-load.
)
Check front heated oxygen sensor signal.
1. See “FR 02 MNTR” in “DATA
MONITOR” mode.
2. Maintaining engine at 2,000 rpm
under no-load (engine is warmed
up sufficiently.), check that the
monitor fluctuates between
“LEAN" and “RICH” more than 5
times during 10 seconds. NG
1 cycle: RICH -» LEAN - RICH )

2 cycles: RICH — LEAN -> RICH
— LEAN — RICH
OR

lamp goes on and off more than 5
times during 10 seconds at 2,000

pm. :

@ Make sure that malfunction indicator

lOK

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

0] Adjustment (Cont’d)
Front heated oxygen sensor
harnass cennector ®
DISCANNECT . E l @U
2 @ Check front heated oxygen sensor hamess:
152 1. Turn off engine and disconnect battery ground
cable. A

2. Disconnect ECM harness connector from ECM.
= 3. Disconnect front heated oxygen sensor harmess
MEFO31DA connector and connect terminal for front heated E[Mﬂ

. oxygen sensor to ground with a jumper wire.
E] 4. Check for continuity between terminal @ of ECM
= harness connector and ground metal on vehicle LG
[_Ecn [ conncror]]  L£H body.

DISCONNECT

Continuity exists ... OK

46
E@ Gontinuity d t exist ... NG
Yy ontinuy oes not exist ...
OK NG g

e [ o 4
, Repair harness. L d )]
cL

SEF056P vy

Connect ECM harness connector to ECM.

M

A 4
1. Select "ENG COOLANT TEMP" in “"ACTIVE
TEST” mode. AT

2. Set “COOLANT TEMP" at 5°C (41°F).

@ & Disconnect engine coolant temperature sen- 20
sor harness connector.

e Connect a resistor (4.4 kf) between termi-

nals of engine coclant temperature sensor FA

harness conngctor.

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

Sy

F

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

v

® BT

A

EL

177
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BASIC SERVICE PROCEDURE

178

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

:

ldle CO: Less than 5.3% - 12.8% and engine runs
smoothly.

Check “CO"%.

After checking "CO"%
1. Touch “BACK".

1. Disconnect the resistor from terminals of engine
coolant temperature sensor.
2. Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature sen-
sor.

NG OK
4

Replace front heated oxygen sensor, set the diagnostic test mode
Il (Front heated oxygen sensor monitor) and make sure that mal-

function indicator lamp goes on and off more than 5 times during

10 seconds. (2,000 rpm, no-load)

NG l oK
y r ®

Connect front heated oxygen sensor hamess connector to
front heated oxygen sensor.

Check fuel pressure regulator.

Check mass air flow sensor.

i
Check injector and clean or replace if necessary.

A 4
Check engine coolant temperature sensor.

4

Check ECM function*2 by substituting another known good
ECM.

®

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

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

Introduction

The ECM (ECCS control module) has an on board diagnostic system, which detects malfunctions related to
engine sensors or actuators. The ECM also records varicus emission-related diagnostic information includ-
ing:
® Mode 3 of SAE J1979

Diagnostic Trouble Code (DTC)
Mode 2 of SAE J1979

8 Freeze Frame datl ... e et rtar e e s smbane e e s rabarar e
o System Readiness Test (SBT) COUE ..t Mode 1 of SAE J1979
o st Trip Diagnostic Trouble Code (15t Trip DTC) e v ceee Mode 7 of SAE J1979
e 1st Trip Freeze Frame data
e Testvalues and Test limils ..o et Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.
DTC 1st trip DTC Freeze Frame 1st trip Freeze SRHT code Test value
data Frame data
Diagnostic test
mode Il (Sell- .
diagnaostic O o
results)
CONSULT O O O O 'S O
GST ®) 02 O O O

*1: When DTC and 1ist trip DTC simultangously appear on the display, they cannot be clearly distinguished from each cother.
*2: 1st trip DTCs for self-diagnoses concerning SHT 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-75.).

Two Trip Detection Logic

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

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

MIL oTC st trip DTC
ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking | Lighting up | lighting up | displaying | displaying | displaying | displaying
Misfire (Possible three way catalyst
damage)
— DTC: P0O300 - PO304 (0701, X X X
0605 - 0608) is being detected
Misfire {Possible three way catalyst
damage)
— DTC: PO300 - PC304 (0701, X X X
0605 - 0608} has been detected
Closed loop control — DTC: PO130
(0307} X X X
Fail-safe ttems (Refer to EC-75.) X X1 X1
Except above X X X X

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

Emission-related Diagnostic information
DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
resuit 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
memary. The MIL will not light up (two trip detection logic). If the same malfunction is not detected in the 2nd
trip (meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same mal-
function is detected in the 2nd trip, both the first trip DTC and DTC are stored in the ECM memory and the
MIL lights up. In other wards, the DTC is stored in the ECM memory and the MIL lights up when the same
malfunction occurs in two consecutive trips. If a first trip DTC is stored and a non-diagnostic operation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that
blink or light up the MIL during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.
Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-42.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-40. These items are required by legal
regulations to continuously monitor the system/companent. In addition, the items monitored non-continucusly
are also displayed on CONSULT.

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

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step |l, refer to page EC-69. Then perform “DTC confirmation
procedure” or “Overall function check” to try to duplicate the problem. If the malfunction is duplicated, the item
requires repair.

How to read DTC and tst trip DTC
DTC and 1st trip DTC can be read by the following methods.

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Seif-Diagnos-
tic Results}) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.

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

(CONSULT also displays the malfunctioning companent or system.)
e st trip DTC No. is the same as DTC No.
e OQutput of a DTC indicates a malunction. However, Mode I 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 1st

W SELF-DIAG RESULTS I [ trip DTC of a malfunction is displayed in SELF-DIAGNOSTIC
RESULTS mode of CONSULT. Time data indicates how many
FAILURE DETECTED TIME times the vehicle was driven after the last detection of a DTC.
"A([)F"";gg; VALVE 0 If the DTC is being detected currently, the time data will be “0”.

EERASE|| PRINT |[FFdata]

SEF215T]

R
D
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic information

(Cont’d)
W seLF-DiAG RESULTS I [ If 1st trip DTC is stored in the ECM, the time data will be “[1]".
FAILURE DETECTED TIME
IACV-AAC VALVE 1
[PO505]

ERASE|| PRINT ||FFdatal

SEF216T|

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA
The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant
temperature, short term fuel trim, long term fuet frim, engine speed and vehicle speed at the moment a mal-

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

The data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or GST.
The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For details,
see EC-55.

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

Priority ltems
’ Freeze frame data Misfire — DTC: PO300 - PO304 (0701, 0605 - 0608)
Fuel Injection System Function — DTC: P0171 (0115}, PO172 (0114)
2 Except the above items (Includes A/T related items)
3 1st trip freeze frame data

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

in the ECM memory.
Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM

memeory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMISSION-
RELATED DIAGNOSTIC INFORMATION". Refer to EC-42.

SYSTEM READINESS TEST (SRT) CODE

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

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

SRT codes are set after self-diagnosis has been performed two or more times. This occurs regardless of
whether the diagnosis is in “OK” or “NG", and whether or not the diagnosis is performed in consecutive trips.
The following table lists the five SRT items (9 test itemns) for the ECCS used in $S14 models.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
SRT items ' Self-diagnostic test items
Catalyst monitoring & Three way catalyst function P0420 (0720)
I ® EVAP control systern (Small Leak) P0440 (0705)
EVAP syst
System monitoring ® EVAP control system purge flow monitoring P1447 (3111)

Oxvaen sensor monitorin e Front heated oxygen sensor PO130 (0503}

e g # Rear heated oxygen sensor P0136 (0707)

& Front heated oxygen sensor heater PO135 (0901)
e Rear heated oxygen sensor heater PO141 (0902)

EGR system monitorin ® EGR function P0400 {0302)
¥ 9 e EGRC-BPT valve function P0402 (0306)

Oxygen sensor heater monitoring

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-42). In addition, if the ECCS components/systems 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 itemns 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.
M SRT N ] “INCMP” means the seli-diagnosis is incomplete and SRT is not
set. “CMPLT" means the self-diagnosis is complete and SRT is set.

CATALYST INCMP
EVAP SYSTEM INCMP
02 SENSCR INCMP

02 SEN HEATER  CMPLT
EGR SYSTEM 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 pat-
tern in which SRT codes can be properly set is explained on the next page. The driving pattern should be
performed two times or more to set all SRT codes.

182
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
(Cont’d)

Driving pattern
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

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

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

*: Normal conditions refer to the following:

— Sea level

— Flat road

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

— Diagnosis is performed as quickly as possible under nor-
mal conditions.

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

Pattern 1: '@ The engine is started at the engine coolant tem-
perature of —10 to 35°C (14 to 95°F) (where the
voltage between the ECM terminals &) and & is
3.0-4.3vV).

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

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

Pattern 3: @ The driving pattern outlined in *2 must be
repeated at least 3 times.

On M/T models, shift gears following “suggested
' upshift speeds” schedule at right.

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.

# If the accelerator pedal is moved, the test must
be conducted all over again.

*1: Depress the accelerator pedal until vehicle speed is 80
km/h (50 MPH), then release the accelerator pedal.
Depress the accelerator pedal until vehicle speed is B0
km/h (50 MPH) again.

“2: Operate the vehicle in the following driving pattern.

B0 = 55 KMifH-eeeremeemmsmmmmmennns mpecmeeenes
(30 - 35 MPH) : !
0 KmVh -

(@ MPH) i105i10si 208

SEF41485
*3: The driving pattern may be omitted when EVAP (SMALL

L EAK)} checks are performed using the FUNCTION TEST
mode of CONSULT.

184

Suggested transmission gear position for
A/T models.

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

Suggested upshift speeds for M/T models

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

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

ACCEL CRUISE
Gear change  shift point shift point
km/h (MPH}  km/h (MPH)
1st to 2nd 24 (15) 24 (15)
2nd to 3rd 40 (25) 29 (18)
3rd to 4th 58 (36) 48 (30)
4th to 5th 64 (40) 63 (39)

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

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

Suggested maximum speed in each gear

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

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

Gear km/h (MPH)
1st 50 (30)

2nd 95 (60)

3rd 145 (90)
4th —

5th —
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

TEST VALUE AND TEST LIMIT

Emission-related Diagnostic Information

(Cont’d)

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

items).

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

played on the CONSULT screen or GST.

@l

(A

EM

G

Application
EC

X: Applicable
—: Not applicabie
SRAT item Seli-diagnostic Tost value
(CONSULT test i?em GST display CONSULT dis- Test limit
display) TID CcID - play

Warm-up three

CATALYST way catalyst 01H 01H Parameter 1 Max. X
function
EVAP control
system (Small 05H 03H Parameter 1 Max. X
leak)
EVAP SYSTEM
EVAFP control

system purge 06H 83H Parameter 2 Min. X

flow manitoring
OgH 04H Parameter 1 Max. X
0AH 84H Parameter 2 Min. X
Front heated 0BH 04H Parameter 3 Max. X

OXygen sensor
0OCH 04H Parameter 4 Max. X
02 SENSOR 0DH 04H Parameter 5 Max. X
19H 86H Parameter 6 Min. X
Rear heated 1AH 86H Parameter 7 Min. X
oxygen sensor 1BH 06H Parameter & Max. X
1CH 06H Parameter 9 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 DAH Parameter 1 Max. X

OXygen sensor
heater 2EH BAH Parameter 1 Min. X
J1H 8CH Parameter 1 Min. X
32H 8CH Parameter 2 Min. X
EGR tunction 33H aCH Parameter 3 Min. X
EGR SYSTEM 34H 8CH Parameter 4 Min. X
35H OCH Parameter 5 Max, X
EGRC-BPT valve 36H OCH Parameter 6 Max. X
tunction 37H 8CH Parameter 7 Min. X

EC-39

FE

G,

MT

AT

PD

FA

ST

RS

BT

185



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
-—;: Not applicable
DTC*4
(CONSUL"IEZTrSeen terms) CONSULT ECM SRT code T_?_:;tv :?r:jif’ 1st trip DTC Reference page
GST*2

EgES'iI;;:I-g‘I\:g;IOSTIC FAIL- PO000 0505 _ _ _ _
MASS AIR FLOW SEN PO100 0102 - — X EC-94
ABSOL PRESS SENSOR PO105 0803 — — X EC-99
INT AIR TEMP SEN PO110 0401 - — X EG-1086
COOLANT TEMP SEN PO115 6103 — - X EC-111
THROTTLE POSI SEN P0120 0403 — — X EC-116
*COOLANT TEMP SEN Po125 0908 — - X EC-121
FRONT O2 SENSOR PO130 0503 X X X3 EC-126
CLOSED LOOP PO130 0307 — — X EC-131
FR 02 SEN HTR PO135 0801 X X X3 EC-132
REAR 02 SENSOR P0136 0707 X X X3 EC-135
AR O2 SEN HTR PC141 0302 X X X3 EC-139
FUEL SYS LEAN P0171 o115 — — X EC-143
FUEL 8YS RICH PO172 0114 — — X EC-148
TANK FUEL TEMP SEN 0180 0402 — — X EC-153
MULTI CYL MISFIRE P0300 0701 — — X EC-157
CYL 1 MISFIRE P0301 0608 — — X EC-157
CYL 2 MISFIRE P0302 0607 — — X EC-157
CYL 3 MISFIRE PO303 0606 — - X EC-157
CYL 4 MISFIRE P0304 0605 - - X EC-157
KNOCK SENSOR P0325 0304 — — X EC-161
CRANK POS SEN (OBD} P0335 0802 — — X EC-164
CAMSHAFT POSI SEN P0340 o010 — - X EC-168
EGR SYSTEM P0400 0302 X X X3 EC-172
EGRC-BPT valve P0O402 0306 X X X3 £C-180
TW CATALYST SYS Po420 0702 X X X3 EC-182
EVAP (SMALL LEAK) P0440 0705 X X X3 EC-185

"1 In Diagnostic Test Mode Il (Self-diagnostic results). These numbers are controlied by NISSAN.

*2: These numbers are prescribed b
*3: These are not displayed with GS

"4: ist trip DTC No. is the same as DTC No.

186

%_ SAE J2012.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
DTC*4
(CONSUL‘:’tes?rE;en terms) CONSEJLT EOM1 SRT code T"Ia":;tvl“iirl::i? 1st trip DTC Reference page @u
GST*2

PURG CONT/V & SNV P0443 0807 — — X EC-195
VENT CONTROL VALVE P0446 0903 — - b EC-203 WiA
EVAP SYS PRES SEN P0450 0704 — — X EC-209
VEHICLE SPEED SEN POS00 0104 — — X EC-213 EM
IACV-AAC VALVE PO505 0205 — — X EC-217
CLOSED THRL POS SW PO510 0203 — — X EG-222 LE
AT COMM LINE POGO0 — — — - EC-226
ECM POBOS 0301 — — X EC-229
PARK/NEUT POS| SW PO705 1003 — —_ X EC-231
INHIBITOR SWITCH PO705 1101 — — X AT-55
FLUID TEMP SENSOR FO710 1208 — — X AT-61 E
VHCL SPEED SEN AT PO720 1102 — — X AT-64
ENGINE SPEED SIG POT25 1207 — — X AT-66 Gl
AT 18T SIGNAL PO731 1103 - - X AT-68
AT 2ND SIGNAL PO732 1104 — — X AT-71 MT
AT 3RD SIGNAL PO733 1105 ~ — X AT-73
AT 4TH SIG OR TGC P0O734 1106 — — X AT-75 AT
TOR CONV CLUTCH SV PO740 1204 — — X AT-80
AIT TCC SIGNAL PO744 1107 — — X AT-B3
LINE PRESSURE SV FO745 1205 — — X AT-83 PO
SHIFT SOLENOID/V A PO750 1108 -— — X AT-91
SHIFT SOLENOID/V B PO755 1201 — - X AT-04 BA
MAP/BARC SW SOL/V P1105 1302 — — X EC-236
IGN SIGNAL-PRIMARY P1320 0201 — - X EC-242 QA
CRANK P/S (OBD} COG P1336 0905 — — X EC-247
EGRC SOLENOID/V P1400 1005 — — X EC-251 .
EGR TEMP SENSOR P1401 0305 — — X EC-255 B
VC/V BYPASSHA P1441 0801 — — X EC-260
PURG VOLUME CONTA P1445 1008 — — X EC-265 ST
EVAP PURG FLOW/MON P1447 o111 X X X3 EC-271
AT DIAG COMM LINE P1605 0804 — — X EC-278 BS
THRTL POS! SEN AT P1705 1206 — — X AT.97
OVERRUN CLUTCH SV P1760 1203 — — X AT-99 Eill

*1: In Diagnostic Test Mode |l (Self-diagnostic results). These numbers are controlled by NISSAN.

*2: These numbers are prescribed by SAE J2012.

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

EL
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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 |l to Mode | by turning the mode selector
on the ECM (Refer to EC-45.)
e [f the battery is disconnected, the emission-related diagnostic information will be lost after approx.

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

than switching the mode selector on the ECM.
The following data are cleared when the ECM memory is erased.
. Diagnostic trouble codes
. 1st trip diagnostic trouble codes
. Freeze frame data
. 1st trip freeze frame data
. System readiness test (SRT) codes
. Test values

. Others
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.

N AW =

eNOUALN
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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 “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. @ﬂ,
l  seLecT sYsTEM | [In  sececromamope [ B SELF-DIAG RESULTS Il [
| ENGINE | [ sELF-DIAG RESULTS "l" | EAILURE DETECTED A
| AT ) | | DATA MONTOR | SHIFT SOLENOID/V A
[ u | I:> [ Ecu PART NUMBER | |::> EM
I | l | Ko
M|
L | i | |_ERASE || PRINT |
2. Turn CONSULT “ON", and touch 3.  Touch "SELF-DIAG RESULTS". 4,  Touch “ERASE". (The DTC in the
“AST", A/T control unit will be erased.)
Touch Touch [_[
[ < ) e, < FE
[Im  seecTsysTEM ] [lm  seiecTomamooe [ B SELF-DIAG RESULTS I [ Gl
| ENGINE f [ work supPoRT | FAILURE DETECTED  TIME
i AT o [ | SELF-DIAG RESULTS I | SHIFT SOLENOIDV A~ 0 MT
| | l___> [ para MoniTOR |[> [PO750]
| | [ AcTive TEST | AT
‘ [ | SRT- OBD TEST VALUE | n
[ ] [ FuncTion TEST | [ERASE ][ PRINT || FFdata | o)
5. Touch "ENGINE". 6. Touch “SELF-DIAG RESULTS". 7. Touch “ERASE". {The DTC in the
ECM will be erased.}
SEF3728 | [EA
@@ How to erase DTC (With GST)
Note: If the diagnostic trouble code is not for AfT related items (see EC-2), skip step 2.
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. B8R
2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TRCUBLE
DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the diagno-
sis only 1o erase the DTC.) ST
3. Select Mode 4 with GST (Generic Scan Tool),
How to erase DTC (No Tools) Bs

Note: If the diagnostic trouble code is not for AT related items (see EC-2), skip step 2.
1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least

5 seconds and then turn it “ON” again. BT
2. 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 diagno-

sis only to erase the DTC.) AIA
3. Change the diagnostic test mode from Mode 1l to Mode | by turning the mode selector on the ECM. (See
EC-45))
(=1L
D4
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL)

1. The malfunction indicator lamp will light up when the ignition

a switch is turned ON without the engine running. This is a bulb

Malfunction check.

\indicator 'a"&Pw e |f the malfunction indicator lamp does not light up, refer to
WARNING LAMPS AND CHIME in EL section (or see EC-317).

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

should go off.
If the lamp remains on, the on board diagnostic system has

\ detected an engine system malfunction.
SEF192P|

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

Diagnostic Test Mode |

1. BULB CHECK : 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.)

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

WARNING in two consecutive driving cycles (two trip detection logic), the MIL wilt

light up to inform the driver that a malfunction has been detected.
The following malfunctions will light up or blink the MIL in the 1st trip.
o “Misfire (Possible three way catalyst damage)”
e “Closed loop control”
e Fail-safe mode

Diagnostic Test Mode Il

3. SELF-DIAGNOSTIC : This function allows DTCs and 1st trip DTCs to be read.
RESULTS
4. FRONT HEATED OXY- : This function allows the fuel mixture condition {lean or rich), monitored
GEN SENSOR MONI- by front heated oxygen sensor, to be read.
TOR
MIL flashing without DTC
If the ECM is in Diagnostic Test Mode Il, the MIL may flash when the engine is running. In this case, check
ECM test mode selector following “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.
How to switch the diagnostic test (function) modes and details of the above functions are described later. (Refer
to EC-45))

- Diagnostic Diagnostic
Condition Test Mode | Test Made i
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch @ RESULTS
in "ON" posi-
tion Engine
n i FRONT HEATED
@ unt MAV'\‘;::?J('}ON OXYGEN SENSOR
i MONITOR
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

(C@) Tum ignition switch "ON". } | Check MIL circut. (See
(Do not start engine.} EC-317) NG | Repair hamess or connector.
OK @l
l h 4
Mode | — MALFUNCTION INDICA- Yes | Check whether ECM test Repair or replace ECM tesl mode MA
4| TOR LAMP CHECK. Refer to EC-44 | mode selector can be No | selector.
MIL should come on. h turned counterclockwise. "
OK EM
R ((! N B C’ﬁ .| Diagnostic Test Mode |
® — MALFUNCTION WARNING e
Start engine.
y
NG | Check MIL circuit. (See NG | Repair harness or connectors.
* EC-317) >
OK
OK
[Pl
) 4
{Turn diagnostic test mode selector on Check ECM fail-safe.
ECM fully clockwise) {See EC-75.) CL
MIL should come off.
J' OK
, i
Wait at least 2 seconds. <
AT
*1: If the selector is turned fully clockwise at this time, the emission-re- =)
lated diagnostic information will be erased from the backup memory
in the ECM.
(Turn diagnostic test mode selector FA&
fully counterclockwise. )
v RA
DIAGNOSTIC TEST MODE i - @ B _| Diagnostic Test Mode Il
— SELF-DIAGNOSTIC RESULTS » .a ™ — FRONT HEATED OXYGEN SEN-
Start engine. SOR MONITOR BiR
I . The following emission-related diagnostic information is
cleared when the ECM memory is erased. ST
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes
3. Freeze frame data RS
4. 1st trip freeze frame data
5. System readiness test (SRT) codes BT
6. Test values =
b 4 7. Others
e Switching the modes is not possible when the engine is [A
running.
o When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds. EL
The diagnosis will automatically return to Diagnostic Test
| Mode .
e Turn back diagnostic test mode selector to the fully coun- (DX
terclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE | — BULB CHECK

In this mode, the MALFUNCTION INDICATCR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. (Refer to WARNING LAMPS AND CHIME in EL section or see EC-317.)

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNCTION Condition
INDICATOR LAMP
ON When the malfunction is detected or the ECM's CPU is malfunclioning.
. OFF No malfunction
¢ These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode if (SELF-DIAGNOSTIC
RESULTS).

DIAGNOSTIC TEST MODE Il—-SELF-DIAGNOSTIC RESULTS

tn this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MALFUNCTION [ND!-
CATOR LAMP.

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

to read a code.

Example: Diagnostic trouble code No. 0102 and No. 0403
03

0.6 03 08

ON — 1 ’— Al
A

, OFF
1

J§

09 ' 03 2.1 06 0.9
—? 08

Diagnostic trouble cade No. 0102

21
Unit; second

D tic troubl de No. 0403
iagnostic trouble code No SEF2598Q

Example: Diagnostic trouble code No. 1003
0.6 03

—

o I
N L
I¢ I -H”._.m.l ‘

06 09 03

Unit: second

Diagnostic trouble vode No. 1003
SEF162PA

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

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

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

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

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

TIC TEST MODES”.)

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

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

DIAGNOSTIC TEST MODE 1l — 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 mixture condition in the exhaust 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 the Diagnostic Test Mode 1l and warm it up
until engine coolant temperature indicator points to the middle of the gauge.

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

OBD System Operation Chart

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

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

e When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection Logic” on
EC-33.

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

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

® 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 (pattem B} 3 (pattemn B) 3 (pattern B)
DTC, Freeze Frame Data (no
display) 80 (pattern C) 80 (pattern C) 40 (pattern A)
tst Trip DTG (clear) 1 (pattem C), *1 1 {pattern C), *1 1 (pattern B)
1st Trip Freeze Frame Data 2 1, *2 1 (pattern B)

{clear)

Details about patterns “A”, “B”, and "C" are on EC-51.
*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-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DRIVING PATTERNS FOR “MISFIRE”

<EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

This driving pattern satisfies with B and C paiterns.

This driving pattern

satisfies with C but not B.

NG

This driving pattern

NG

Detection

satisties with B but not C.

Detection

lights up.

<uwisied Bug>

<PBleg ewely ezesuy (dul 151) ® QLQ (du) ist)>

SEF3825

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

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

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

*1. When the same malfunction is detected in two consecutive

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

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

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

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

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

{pattern C) without the same malfunction after DTC is

stored in ECM.

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

out the same malfunction.
(The DTC and the freeze frame data still remain in ECM.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

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

{Driving pattern B)

Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system. Gl
e The B counter will reset when the malfunction is detected once regardless of the driving pattern.

e The B counter will count up when 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") MA
{Driving pattern C)
Driving pattern C means the vehicle cperation as follows: B

(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: (Galculated load value in the freeze frame data) x (1+£0.1) [%]
Engine coolant temperature (T) condition: LG
® When the freeze frame data shows lower than 70°C (158°F), “T" should be lower than 70°C (158°F).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F). EC
Example:
If the stored freeze frame data is as follows: BB
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 ¢l
than = 70°C (158°F) '
The C counter will be cleared when the maifunction is detected regardless of (1).
The C counter will be counted up when (1) is satisfied without the same malfunction. MT
The DTC will not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after DTC

is stored in ECM. AT

L 3 N BN

PD

P&

BR

ST

RS

BT

A

EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

This driving pattern satisfies with A and B patterns.

This driving pattern
satislies with A but not B.

This driving pattern

K

O

satisfies with B but not A,

Detection

SEF3938

Detection

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

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

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

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

1st trip freeze frame data will be cleared.

EC-50

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DRIVING PATTERNS EXCEPT FOR

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

N
lighls up.

A MIL

1
MIL
goes off.

<uisled Buaugs

=
=
\

<BJEQ BWElY 8Z60i4 (CLY IS} 9 014 {(diy 151)>

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

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

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

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

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

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

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

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

{Driving pattern A)

&l
Engine
coolant °C °F) MA
temperature
(1) Engine coofant temperature should go over 70°C (158°F).
70 (158) EM
40 (104)
20 (68) L @
{2) Engine coolant temperature shouid change more than 20°C :
(68°F) after starting engine.
1GN ON IGN OFF
1
, | ;
Engine } . \ cepmngt o n
speed I L‘,—[Sl Ignition switch should be changed from “ON" to “"OFF".
| | FE
rpm I
| | —4) Engine speed should go over 400 rpm.
' |
400 »-.---1 __________ @L
0 T
T
AECS574
& The A counter will be cleared when the malfunction is detected regardless of (1) - {4). AT

e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
o The DTC will not be displayed after the A counter reaches 40.

(Driving pattern B) PR
Driving pattern B means the vehicle operation as follows:

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

o The B counter will be cleared when the malfunction is detected once regardless of the driving pattern. EA
e The B counter will be counted up when driving pattern B is satisfied without any malifunctions. '

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

BR
8T
RS
BT
A

EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

LH dash side

CONSULT

Data link
= r
ax;’;”g‘;f,;‘gw @ 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.)

Brake pedal

—//lll

SEF187P

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

NISSAN
CONSULT
n
START

| SUB MODE

BR455D

5. Touch "ENGINE”.

(I SELECTLSYSTEM
ENGINE

| | O

I
I
I
I
I
I

SEF895K

6. Perform each diagnostic test mode according to each service
“E SELECT DIAG MODE EII procedure.

For further information, see the CONSULT Qperation Manual.
This sample shows the display when using the UES51 pro-
gram card. Screen differs in accordance with the program card
used.

| WORK SUPPORT

| SELF-DIAG RESULTS

| paTA MONITOR

| ACTIVE TEST

[ srT- 0BD TEST VALUE

| FuncTiON TEST

SEF3745

[m  sececTDiacmobe B

[ECM PART NUMBER

.—L.—I—-——.I—

SEF374Q)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE
SELF-DIAGNOSTIC
WORK RESULTS*1 FUNC- |SRT-OBD
tem SUP- FREEZE Mg:ITI'AOR Afg:f TioN | Test | @
PORT FRAME TEST VALUE
DATA*2
Camshaft position sensor X X X WA
Mass air flow sensor X X
Engine coolant temperature sensor X X X X EM
Front heated oxygen sensor X X X X
Rear healed oxygen sensor X X X
Vehicle speed sensor X X X X LC
Throttte position sensor X X X X
Tank fuel temperature sensor X X X
EVAP control system pressure sensor X X
Absolute pressure sensor X X
EGR temperature sensor X X FB
Intake air temperature sensor X X
INPUT | Crankshaft position sensor (OBD) X
Knock sensor X Gl
Ignition switch (start signal) X X
Closed throttle position switch X
Closed throtlle position swilch X X T
(throttle position sensor signal)
Air conditioner switch X AT
f"-’ Park/Neutral position switch X X X
g Power steering oil pressure switch X X
E Air conditioner pressure switch X PB
% Battery voltage X
2 Ambient air temperature switch X i
g Eiectrical load X
(& Injectors X X X
v -
3 . o X (lgni-
w Power transistor (Ignition timing) X tion sig- X X X
nal)
IACV-AAC valve X X X X X BR
EVAP canister purge volume control
valve P X X X
Air conditioner relay X 8T
Fuel pump relay X X X X
OUTPUT! Cocling tan X X X BS
EGRC-solenoid valve X X X X
Front heated oxygen sensar heater X X X
Rear heated oxygen sensor heater X X X BT
EVAP canister purge control solengid X X X
valve
EVAP canister vent control valve X X A
Vacuum cut valve bypass valve X X
MAP/BARO switch solenoid valve X X X :
Calculated load value X X L
X: Applicable
*1: Thi_s item in_cludes 1st trip DTCs. _ . ot
*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT screen in freeze frame data
mode only if a 1st trip DTC or DTC is detected. For details, refer to EG-35.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont’'d)

Diagnostic test mode

fFunction

Work support

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

Self-diagnostic results

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

Data monitor

Input/Cutput data in the ECM can be read.

Active test

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

SRT-OBD test value

The status of system monitoring tests and the
test values/test limits can be read.

Function test

Conducted by CONSULT instead of a techni-
cian 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.
. Diagnostic trouble codes
. 1st trip diagnostic trouble codes

. Freeze frame data

. System readiness test (SRAT) codes

. Test values
. Others

WORK SUPPORT MODE

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

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

e |GN SW “ON”

o ENG NOT RUNNING

¢ ACC PEDAL NOT PRESSED

When adjusting throtite position
sensor initial position

IGNITION TIMING ADJ

e IGNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START". AFTER DOING S0,
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CRANKSHAFT POSITION SENSOR.

When adjusting initial ignition
timing

IACV-AAC VALVE ADJ

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

When adjusting idle speed

CRANK A FEW TIMES AFTER ENGINE STALLS.

e NO-LOAD
FUEL PRESSURE RELEASE & FUEL PUMP WILL STOP BY TOUCHING “START” When releasing fuel pressure
DURING IDLING. from fuel line
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

SELF-DIAGNOSTIC MODE

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

Freeze frame data and 1st trip freeze frame data @l
Freeze frame data -
iter Description MiA
DIAG TROUBLE
v & ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-
CODE betical & P No. Index for DTC (EC-2).]
[PXXXX] ' ' EM
® “Fuel injection system status™ at the moment a malfunction is detected is displayed.
¢ One mode in the following is displayed. e
FUEL SYS DATA "MCDE 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 EC
“MODE §": Open loop - has not yel satisfied condition to go to closed loop

CALAD VALUE [%] e The calculated load value at the moment a malfunction is detected is displayed.

COOLANT TEMP - FE

[°C} or [*F] * The engine coalant temperature at the moment a malfunction is detecled is displayed.

e “Short-term fuel trim” at the mement a malfunction is detected is dispfayed. CL
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 malfunclion is detected is displayed. b
L-FUEL TRIM [%%] & The long-term fuel trim indicates much more gradual feedback compensation to the base tuel schedule
than short-term fuel trim.
ENGINE SPEED AT
[rom] e The engine speed at the moment a matfunction is detected is displayed.
VHGL SP '
or I?np:] EED [kmvh] ® The vehicle speed at the moment a malfunction is detacted is displayed. G
ABSOL PRESS EA
[kPa] or [kgicm?] or s The absolute pressure at the moment a malfunction is detected is displayed.
[psi]

*: The items are same as those of 1st trip freeze frame data.
BR
8r
RS
BY
FiA
EL
DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
DATA MONITOR MODE
Monitored item ECM Main
[Unit} input . Description Remarks
) signals
signals
CMPS-RPM Indicates the engine speed computed ¢ The accuracy of detection becomes poor
(REF) [rpm] from the REF signal (180° signal) of the if engine speed drops below the idle

O

O

camshaft position sensor.

rpm.
If the signal is interrupted while the
engine is running, an abnormal value
may be indicated.

MAS AIR/FL. SE [V]

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

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

COQCLAN TEMP/S
[*C] or [°F]

The engine coolant temperature (deter-
mined by the signal voltage of the engine
coolant temperature sensor} i$ displayed.

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

FR 02 SENSOR [V]

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

RR O2 SENSOR [V]

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

O 100l O O

O OOl O |O

FR 02 MNTR Display of front oxygen sensor signal & After turning ON the ignition switch,
[RICH/LEAN] during air-fuel ratio feedback control: “RICH” is displayed until air-fuel mixture
RICH ... means the mixture became ratio feedback control begins.
“rich”, and control is being affected e When the air-fuel ratio feedback is
toward a leaner mixture. clamped, the value just before the
LEAN ... means the mixture became clamping is displayed continuously.
“lean”, and control is being affected
toward a rich mixture.
RR O2 MNTR Display of rear heated oxygen sensor * When the engine is stopped, a certain
[RICH/LEAN] signal: value Is indicated.

RICH ... means the amount of oxygen
downstream three way catalyst is rela-
tively small.
LEAN ... means the amount of oxygen
downstream three way catalyst is rela-
tively large.

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 automatically.
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CONSULT (Cont'd)

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

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

O

The throttle position sensor signat volt-
age is displayed.

TANK F/TMP SE [°C]
or [°F]

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

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F]

The intake air temperature determined
by the signal voltage of the intake air
temperature sensor is indicated.

START SIGNAL
[ON/OFF]

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

ERM

LG

& After starting the engine, [OFF] is dis-

played regardless of the starter signal.

CLSD THL/P SW
[ON/OFF]

indicates [ON/OFF] condition from the
closed throttle position switch signal.

AIR COND SIG
[ON/OFF]

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

P/N POSI SW
ION/OFF]

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

PW/ST SIGNAL
[ON/OFF]

O 0|0 00O OO0

O 00|00

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

LOAD SIGNAL
[ON/OFF]

Indicates [ON/OFF] condition from the
electrical load signal and/or lighting
switch.

ON ... rear defogger is operating and/or
lighting switch is on.

OFF ... rear defogger is not operating
and lighting switch is not on.

AMB TEMP SW

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

IGNITION SW
[ON/OFF]

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

A/C PRESS SW
[ON/OFF]

O O] O

Indicates [ON/OFF] condition of the air
conditioning triple-pressure switch
{medium-pressure side) determined by
the pressure of the air conditioning high
pressure side.

INJ PULSE [msec]

O

Indicates the actual fual injection pulse
width compensaied 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 fearned on board cor-
rection.

IGN TIMING [BTDC]

Indicates the ignition timing computed by
ECM according to the input signals.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals
IACV-AAC/V [%} ® Indicates the idle air control valve (AAC

O valve) control value computed by ECM
according to the input signals.

PURG VOL C/V [step] ¢ Indicates the EVAP canister purge vol-

' ume control valve computed by the ECM
according to the input signals.

e The opening becomes larger as the
value increases.

A/F ALPHA [%] ¢ The mean value of the air-fuel ratio feed- | @ When the engine is stopped, a certain
back correction factor per cycle is indi- value is indicated.
O cated. ¢ This data also includes the data for the
air-fuel ratio learning control.
EVAP SYS PRES [V] » The signal voltage of EVAP control sys-
tem pressure sensor is displayed.
AIR COND RLY e The air conditioner relay control condition
[ON/OFF] (detemmined by ECM according to the
input signal) is indicated.
FUEL PUMP RLY ¢ Indicates the fuel pump relay control
[ON/OFF] condition determined by ECM according
to the input signals.
COOLING FAN & The control condition of the cocling fan
[HYLOW/OFF] {determined by ECM according to the

input signal) is indicated.
HI ... High speed operation
LOW ... Low speed operation

OFF ... Stop
EGRC SOLYV & The control condition of the EGRC-sole-
[ON/OFF] noid valve {determined by ECM accord-

ing to the input signal) is indicated.
® ON ... EGR operation is cut-off
OFF ... EGR is operational

VENT CONTNV e The control condition of the EVAP canis-
[ON/OFF] ter vent control valve (determined by
ECM according to the input signal) is
indicated.
¢ ON ... Closed
OFF ... Open
FR O2 HEATER ¢ Indicates [ON/OFF] condition of front

heated oxygen sensor heater determined
by ECM according {0 the input signals.

VC/V BYPASS/V ¢ The control condition of the vacuum cut
[ON/OFF] valve bypass valve (determined by ECM
according to the input signal) is indi-
cated.
e ON ... Open
OFF ... Closed
204
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CONSULT (Cont’d)
Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals

PURG CONT S/v
[ON/OFF]

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

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

CALAD VALUE [%]

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

* ABSOL TH-P/S [%]

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

MASS AIRFLOW
[g-m/s]

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

MAP/BARO SW/V
[MAP/BARO]

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

MAF ... intake manifold absolute pres-
sure

BARO ... Barometric pressure

ABSOL PRES/SE [V]

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

VOLTAGE
v]

Voltage measured by the voltage probe.

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

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

e Only “#” is displayed if item is unable to

be measured.

® Figures with “#”s are temporary ones.

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

EC-59

MA

ERM

LC

EC

‘|

CL

MT

AT

PD

BiR

ST

RS

BT

HA

EL

205



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ACTIVE TEST MODE -

VALVE

with the CONSULT and listen to
oparating sound.

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® Engine: Retum fo the original trouble o Hamess and connector
condition If trouble symptom disappears, see s
F
FUEL INJECTION 1 o ohange the amount of fuel injection | CHECK ITEM. S F:‘:;;ﬂ:::gfqﬂgen <orcor
using CONSULT.
s Engine: After warming up, idle the
IACV-AACHY engine. Engine speed changes according to the | # Hamess and connector
- OPENING e Change the IACV-AAC valve opening | opening percent. o |ACV-AAC valve
percent using CONSULT.
® Engine: Return to the original trouble
ENG COOLANT condition If trouble symptom disappears, see : gir?:esscggg;ﬁ;ﬁcz;wre sensor
TEMP ® Change the engine coolant CHECK ITEM. . Fugl o tors P
temperature using CONSULT. |
« Engine: Return to the original trouble
condition If trouble symptom disappears, see
IGNITION TIMING | ® Timing light; Set CHECK [T;Mp PPEars, e Adjust initial ignition timing
® Retard the ignition timing using ’
CONSULT.
® Engine: After waming up, idle the & Harness and connector
engine. & Compression
® Air conditioner switch “OFF” ’ . # Injectors
POWER BALANCE e Shift lever “N" Engine runs rough or dies. e Power fransistor
& Cut off each injector signal one at a e Spark plugs
time using CONSULT. ® Ignition coils
# [gnition switch: ON
COOCLING FAN & Turn the cooling fan “ON™ and “"OFF* | Cooling fan moves and stops. : g(axrgi?‘sgsf::dmiclgrector
using CONSULT.
» Ignition switch: ON (Engine stopped)
e Tumn the fuel pump relay “ON” and Fuel pump relay makes the operating ® Harness and connector
FUEL PUMP RELAY “OFF"” using CONSULT and listen to | sound. & Fuel pump relay
operating sound.
# |gnition switch: ON
EGRC SCLENOCID & Tumn solenoid valve “"ON” and “OFF" | Solenoid valve makes an operating & Harness and connector
sound. * Solenoid valve

SELF-LEARNING
CONT

In this test, the coefficient of self-learning contral mixture ratio returns to the origin

screen.

al coefiicient by touching “CLEAR” on the

PURG VOL CONT/V

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

Change the EVAP canister purge
volume control valve opening step
using CONSULT.

Engine speed changes according to the
opening step.

# Harness and connector
& EVAP canister purge volume control

valve

Engine: Run engine at 2,000 rpm.
Tum the EVAP canister purge control

EVAP canister purge control so'enoid
valve makes an operating sound.

Harhess and conneclor

PURG CONT S/V solenoid valve “ON” and “OFF” using S:%chﬁ{;l:;r:;?enai for EVAP canister | » 5;3: canister purge control solenoid
CON(?ULT and listen for operating VC ON ... Vacuum exists. & Vacuum hose
sound. VC OFF ... Vacuum does not exist.
® Ignition switch: ON
{Engine stopped)
* Turn the MAP/BARO switch solenoid | MAFP/BARQ switch solenoid valve makes | ®# Harness and connector
MAF/BARO SW/V o MAP/BARO switch solenoid valve

valve between “MAP” and “BARO"
using CONSULT and listen for
operating sound.

an operating sound.

TANK F/TEMP SEN

Change the tank fuel temperature using CONSULT.
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CONSULT (Cont’d)
FUNCTION TEST MODE
FUNCIII_E;: TEST CONDITIHON JUDGEMENT CHECK ITEM (REMEDY)
& Ignition switch: ON
SELF-DIAG (Engine stopped) -
RESULTS ® Displays the results of on Objective system
beard diagnostic system.
& [gnition switch: ON ® Harness and connector
{Engine stopped) « Throttle position sensor
CLOSED THROTTLE | e Closed throttle position Throtile valve: opened OFF {Closed throttle position
POSI switch circuit is tested when switch)
(CLOSED throttle is opened and e Throttle position sensor
THROTTLE closed fully. ("IDLE (Closed throtile position
POSITION SWITCH POSITION" is the test item switch) adjustment
CIRCUIT) name for the vehicles in Throttle valve: closed ON ¢ Throitle linkage
which idie is selected by » Verify operation in DATA
throttle position sensor.} MONITOR mode.
. . ® Hamess and connector
® |gnition switch: ON .
. ¢ Throttle position sensor
(Engine stopped) Range (Throttle valve full & Throttle position sensor
THROTTLE POSI # Throttle position sensor S y More than - P
L opened — Throttle valve fully adjustment
SEN CKT. circuit is tested when 3.0v .
. closed) & Throttle linkage
throttle is opened and . S
losed full ® Verify operation in DATA
closed Iuly- MONITOR mode.
® |gnition switch: ON
Engine stopped) OUT OF N/P-RANGE OFF e Hamess and connector
PARK/NEUT POSI (Engine stopped) e Inhibitor switch
e Inhibitor switch circuit is . o .
SW CKT d wh hift § ) ® Linkage + Inhibitor switch
tested when shift lever is IN N/P-BANGE ON adiustment

manipulated.

FUEL PUMP
CIRCUIT

® |gnition switch: ON
(Engine stopped)

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

There is pressure pulsation on the fuel

feed hose.

® Harness and connector
& Fuel pump

® Fuel pump relay

® Fuel filter clogging

e Fuel level

EGRC SOL/V
CIRCUIT

@ Ignition switch: ON
{Engine stopped)

# EGRC-solenoid valve circuit
is tested by checking
solenoid valve operating
noise.

The solenoid valve makes an operating

sound every 3 seconds.

e Harness and connector
# EGRC-sclenoid valve

COOLING FAN
CIRCUIT

# Ignition switch: ON
(Engine stopped)

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

* The cooling fan rofates and stops every

3 seconds.

® Harness and connector
e Cooling fan motor
& Cooling fan relay
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CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

® [gnition switch: ON —
START

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

Start signal: OFF — ON

® Harness and connector
® Ignition switch

PW/ST SIGNAL
CIRCUIT

® Ignition switch: ON
(Engine running)

o 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

VEHICLE SPEED
SEN CKT

® Vehicle speed sensor circuit
is tested when vehicle is
running at a speed of 10
kmth {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 specifications.

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 RATIO
TEST

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

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

¢ [NJECTION SYS {Injector,
fuel pressure requlator,
harness or connector)

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

e VACUUM 8YS (Intake air
leaks)

& Front heated oxygen sensor
circuit

* Front heated oxygen sensor
operation

& Fuel pressure high or low

® Mass air flow sensor
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CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BALANCE

& After warming up, idle the
engine.

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

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

injector of each cylinder.

® |njector circuit {Injector,
harness or connector}

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

& Compression

* Valve timing

IACV-AAC/V
SYSTEM

e After warming up, idle the
engine.

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

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

80% and at 20%.

e Hamess and connector

® [ACV-AAC valve

# Air passage restriction
between air inlet and I1ACV-
AAC valve

& [AS (Idle adjusting screw}
adjustment

*EVAP (SMALL
LEAK)

o After warming up, idle the
engine efc.

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

e EVAP control system has no leak.
® EVAP control system operates properly.

@ Incorrect fuel tank vacuum
relief valve

& Incorrect fuel filler cap used

* Fuel filler cap remains open
ar fails to close.

® Foreign matter caught in
fuel filler cap.

e Leak is in line between
intake manifold and EVAP
canister purge control valve.

@ Foreign matter caught in
EVAP canister vent control
valve,

& EVAP canister or fuel tank
leaks

® EVAP purge line lube leaks

& EVAP purge line rubber
tube bent.

# Blocked or bent rubber tube
to EVAP control system
pressure sensor

& EVAP canister purge control
valve

® EVAP canister purge
volume control valve

#® EVAP canister purge control
solenoid valve

@ Absolute pressure sensor

# Tank fuel temperature
Sensor

& MAP/BARQ switch solenoid
valve

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

*: Always select “SINGLE TEST” with CONSULT when performing the “FUNCTION TEST".
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont’d)

'REAL TIME DIAGNOSIS IN DATA MONITOR MODE
CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONITOR”

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

1. “AUTO TRIG”
e While trying to detect the DTC/1st trip DTC by performing the “DTC CONFIRMATION PROCEDURE?”,

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

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

2. “MANU TRIG"
e |f the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to “MANU

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

[l setect monmor mem | [ ser mecoroinacono | [ seT recoronc cono |

ECM INPUT SIGNALS JUCRETI| vavu tric | | avio Tric | IEERERGTE

|
SELECTION FROM MENU | | | | !
I | |
|| | | |
| | | |

T |

l
l
l
I
I

seTTnG || START

“SETTING" “AUTO TRIG" “MANU TRIG™
A malfunction can be A malfunction can hot be
displayed on “DATA displayed on “DATA
MONITOR™ screen MONITOR" screen
automatically if detected. automaticalty even if
detected.

SEF5290Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool {GST): Sample

SEF139P

\
Daia link_gonnegtor.

— &
< for G\S‘Tﬁ‘[/\Brake pedal
s

NG

VTX GENERIC OBD |l
PROGRAM CARD

Press [ENTER]

Sample screen” SEF398%

OBD |l FUNGTIONS

FO: DATALIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

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

Sample screen® SEF4165]

Generic Scan Tool (GST)

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

IS09141 is used as the protocol.
The name “GST" or “Generic Scan Tool” is used in this service

manual.

GST INSPECTION PROCEDURE

1. Turn off ignition switch.

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

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

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

shown.)

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

For further information, see the GST Operation Manual of the

tool maker.

EC-65
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnoslic test mode

Function

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

MODE 1 READINESS TESTS inputs and outputs, digital inputs and outputs, and system status information.
This mode gains access to emission-related data value which were stored by ECM
MODE 2 (FREEZE DATA) during the freeze frame. [For details, refer 1o “Freeze Frame Data” (EC-55).]
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:
e Clear number of diagnostic trouble codes (MODE 1}
e Clear diagnostic trouble codes (MODE 3)
s Clear trouble code for freeze frame data (MODE 1)
MODE 4 CLEAR DIAG INFO & Clear freeze frame data (MODE 2)
o Clear heated oxygen sensor test data (MODE 5)
e Reset status of system monitoring test (MODE 1)
e Clear on board monitoring test resufts (MODE 6 and 7)
- . h h tor
MODE 5 (02 TEST RESULTS) This mode gains access to the on board heated oxygen sensor monitoring test
resulis.
MODE & (ON BOARD TESTS) This mode accesses the results of an _board diagnogtic monitoring tests of specific
componenis/sysiems that are not continuously monitored.
This mode enables the off board test drive to obtain test results for emission-related
MODE 7 (ON BOARD TESTS) powertrain components/systems that are continuously monitored during normal driv-
ing conditions.
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EC-66



TROUBLE DIAGNOSIS — Introduction

Sensors

@&

ECM Actuators

MEF036D)

SEF234G

KEY POINTS

WHAT __.
WHEN .....
WHERE.....
HOwW

Vehicle & engine model
Date, Frequencies
Road conditions

.. Operating conditions,

Weather conditions,
Symptoms -

SEF207L

Introduction

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

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

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

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

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

Diagnostic Worksheet

There are many operating conditions that lead to the malfunction

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

trouble-shooting faster and more accurate.

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

important to fully understand the symptoms or conditions for a

customer complaint.

Utilize a diagnostic worksheet like the one shown below in order to

organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator iamp to

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

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

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

EC-67
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TROUBLE DIAGNOSIS — Introduction

WORKSHEET SAMPLE

Diagnostic Worksheet (Cont’d)

Customer name MR/MS

Model & Year VIN

Engine #

Trans. Mileage

Incident Date

In Service Date

Manuf. Date

Fuel and fuel filler cap

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

[ Startability

O Impossible to start 1 No combustion d Partial combusticn
DO Partial combustion affected by throttle position
[0 Partial combustion NOT affected by throttle position
[J Possible but hard to start 1 Others [

O Idling

1 No fast idle O Unstable O High idle O Low idle

[J Others [ ]

Symptoms

£ Driveability

O Stumble O Surge 1 Knock O Lack of power
0 Intake backfire O Exhaust backfire

[ Others | ]

O Engine stall

1 While idling
O While decelerating
0 While loading

O At the time of start
O While accelerating
O Just after stopping

Incident occurrence

O Recently
[ At night

O Just after delivery

1 In the moming O In the daytime

Frequency

1 All the time 1 Under certain conditions g Sometimes

Weather conditions

{1 Not affected

Weather

] Fine O Raining O Snowing 2 Others [

Temperature

[7 Hot 1 Warm 1 Cool [ Cold 0 Humid °F

Engine conditions

7 After warm-up

O Cold O During warm-up

Engine speed | , I |

] |
0 2,000 4,000 6,000

8,000 rpm

Road conditions

O In town G In suburbs O Highway O Off road (up/down)

Driving conditions

[1 Not affected
C1 At starting

0 While accelerating
{1 While decelerating

3 While idling [1 At racing
O While cruising
1 While turning (RH/LH)

—_ | L | 1 1 | ’ 1 i

L
0 10 20 30 40 50

Vehicle speed t
60 MPH

Malfunction indicator lamp

O Tumed on 1 Not turned on
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TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

4 Gl
CHECK INCIDENT CONDITIONS = e re e e s STEP |
Listen to customer complaints. {Get symptoms.}

MA

y

CHECK DTC AND FREEZE FRAME DATA
Check and print out (write down) (1st trip) Diagnostic Trouble Code (DTC} and s STEP L EM
Freeze Frame Data (Pre-check}). Then clear.

If DTC is not available even if MIL lights up, check ECM fail-safe. (Refer to EC-75.)

Also check related service bulletins for information. L@
Symptoms No symptoms, except MIL
collected. lights up, or 1st trip DTG

exists at STEP Il

h 4

Verify the symptom by driving in the condition the cus- 1
tomer descr]bed_ ........................................................................................... STEP "I FE
Normal Code Malfunction Code
(at STEP I} (at STEP Il
GL
A 4 L4 .
INCIDENT CONEIRMATION OO PR | STEP IV
Verify the (1st trip) DTC by performing the "DTC CONFIRMATION PROCEDURE". MT
h J
.; Choose the appropriate action_ ) :é ....................................... STEP V @‘-”J
Malfunction Code {at STEP Il or IV} Normal Code {at both STEP Il and IV)
¥
BASIC INSPECTION PD
................................................................ »> SYMPTOM BAS|S (at STEP | or |||)
v FA
Perform inspections 7]
accarding to Symptom
Matrix Chart.
F r Bﬁ
TROUBLE DIAGNOSIS FOR DTC PXXXX. STEP VI =
y 8T
REPAIR/REPLACE :
y RS
NGI FiNAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION and | ... STEP VI ]
DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK}. Then, A
erase the unnecessary (already fixed)} 1st trip DTCs in ECM and A/T control unit.
OK
v A
CHECK OUT
if completion of SRT is needed, drive the vehicle
under the specific pattern. [El.
Refer to EC-37.

*1: i the incident cannot be duplicated, see “Incident Simulation Tests” of “HOW TO PERFORM EFFICIENT DIAGNO- DX
SIS 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-91). 215
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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/sympiom occurred using the
“DIAGNOSTIC WORK SHEET”, EG-67.

STEP I

Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Teol) the (1st
trip) Diagnostic Trouble Code (DTC}) and the (1st trip) freeze frame data, then erase the code and the data. (Refer
to EC-42.) The (1st trip) DTC and the (1st trip) freeze frame data can be used when duplicating the incident at
STEP Il & IV.

Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
(The “Symptom Matrix Chart” will be useful. See EC-76.)

Also check related service bulletins for information.

STEP 1l

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

The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
1o the vehicle in DATA MONITOR (AUTO TRIG) mede and check real time diagnosis resuits.

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

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

STEP IV

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

Scan Tool,
During the (1st trip) DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO

TRIG) mode and check real time diagnosis results,

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

in case the “DTC CONFIRMATION PROCEDURE” is not available, perform the "OVERALL FUNCTION CHECK"”
instead. The (1st trip) DTC cannot be displayed by this check, however, this simplified “check” is an effective alter-
native.

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

STEP V

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

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

If the normal code is indicated, proceed to the BASIC INSPECTION. (Refer to EC-71.) Then perform inspections
according to the Symptom Matrix Chart. (Refer to EC-76.)

STEP VI

tdentify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using {tracing) “Harness Layouts".

Gently shake the related connectars, 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 CON-
SULT. Refer to EC-79.

The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A short
circuit inspection is alseo required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
section ("HOW TO PERFORM EFFICIENT DIAGNQOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”).
Repair or replace the matfunction parts.

STEP VIi

Once you have repaired the circuit or replaced a component, you need {0 run the engine in the same conditions
and circumstances which resulted in the customer's initial compiaint.

Perform the “DTC CONFIRMATION PROCEDURE" and confirm the normal code [Diagnostic frouble code No.
PO0CC or 0505] is detected. If the incident is still detected in the final check, perform STEP VI by using a different
method from the previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) {1st trip) DTC in
ECM and A/T control unit. (Refer to EC-40.)
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TROUBLE DIAGNOSIS — Basic Inspection

—
' _y
!
SEF1421
E] LH dash side e |
Data link @
™ ponnector

=h X\ for CONSULT

—

Brake pedal —\

(T

|
e

I

——

N—=—///ll] SEF187P
W IGN TIMING ADU Wl [ ]
IGNITION TIMING FEEDBACK
CONTROL WiILL BE HELD BY
TOUCHING START.
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.
| START ]
SEF555N
— Throttie position
= '(‘s:ensor harness
\connector &\
- >i§1adiator shroud .
2
r\@/ \\ SEF469R
Timing
light
4
- e
v

SEF284G

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;
¢ Headlamp switch is OFF,
e Air conditioner switch is OFF,

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

BEFORE STARTING

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

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

® Harness connectors for improper con-
nections

* Vacuum hoses for splits, kinks, or
improper connections

& Wiring for improper connections,
pinches, or cuts

B :

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. (Refer to page
EC-52.)

Y

DOES ENGINE START? No

Y

Goto @ .

Yes

v

CHECK IGNITION TIMING. NG

= 1. Warm up engine sufficiently.
2/ 2. Select “IGN TIMING ADJ" in
"WORK SUPPORT"” mode.
3. Touch “START".
4. Check ignition timing at idle
using timing light.
Ignition timing:
20°12° BTDC

1. Warm up engine sufficiently.

2. Stop engine and disconnect
throttle position sensor harness
connector.

3. Start engine.
4. Check ignition timing at idle
using timing light.
Ignition timing:
20°x2° BTDC

iOK

(Go to (& on next page.}

EC-71

h 4

Adjust ignition timing by
turning camshaft position
sensor.
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspegtion (Cont’'d)

B IGNTIMING ADJ B[]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING S0, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

L START |

SEF546N

CHECK BASE IDLE SPEED.

1. Select “IGN TIMING ADJ" in
= “WORK SUPPORT" mode.

2. When touching “START”, does
engine speed fall to 650+50 rpm
(A/T in “N” position)?

OR

NG

Does engine run at 650+50 rpm

(A/T in “N"* position)?

Throttle position
sensor harness
connector

~

SEF470R

OK

Y

.| Adjust base idle speed by
"] turning idle speed adjust-

ing screw.

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION (A/T model

only).
£, 1. Select "A/T”, then “DATA
= MONITOR".

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

3. Read “CLOSED THL/SW” sig-

e i Throttle position

switch connector

615

[Q]

SEF436Q

nal under the following condi-
tion:
¢ Raise engine speed to 2,000

NG

218

rpm.
“CLOSED THL/SW” should be
turned “ON” at 900+150 rpm
with transmission in N position.
Disconnect throttle position sen-
sor harness connector and
closed throtile position switch
2. Check continuity between
closed throttle position switch
terminals & and & under the
# Raise engine speed to 2,000
rpm.
e Gradually lower engine speed.
(Closed throttle position switch
closes) at 900+150 rpm with
transmission in N position.

e Gradually lower engine speed.
CR
@ "
hamess connector.
following conditions.
Continuity should exist
oK

h 4

Reconnect throtile position sensor har-
ness connector and closed throttle posi-
tion switch harness connector.

.| Adjust continuity signal by

rotating throttle position
sensor body. Then, go to

@.

!

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

B THRTL POS SEN AV [ l
* %% ADJMONITOR * % % ’_CHECK THROTTLE POSITION SENSOR NG, Adjust output voltage to
IDLE POSITION. 0.5V by rotating throttle
THRTL POS SEN 0.52v =~ 1. Perform “THRTL POS SEN. position sensor body. &l
mzz=mmoo: MONITOR ====zz=cz: = ADJ." in "WORK SUPPORT Then, go to (©.
CMPS*RPM (REF) Orpm 2. Check that output voltage of
CLSD THL/P SW ON throttle position sensor is @ A,
approx. 0.3 to 0.7V (Throttle
valve lully closes.) and “"CLSD ¢
THL/P SW” stays “"ON".
OR RESET IDLE POSITION EM
SEF44IR Measure output voltage of throttle MEMORY. . .
position sensor using voltmeter, 1. Warm up engine suffi-
comnser and check that it is approx. 0.3 to ciently and stop.
: W 0.7V. (Throttle valve fully closed.) Select “CLSD L
H.s. THL/P SW” in
OK “DATA MONITOR"
mode with CON-
SULT befare stop-
ping engine.
™~ 2. Reconnect throttle posi-
) - tion sensor harness
L ot Radiator cr?nn(;zctor and closed EE
throttle position switch
——— \sf;muq , ' hamess connector.
/ \ D O 3. Tumn ignition switch
\ ~ X L “ON". el
SEFE54R 4. Tumn ignition switch
-t “OFF" and wait at least
5 seconds.
5. E Repeat steps 3. MT
and 4. until
“CLSD THL/P
SW” in “DATA
MONITOR" AT

mode with CON-
SULT changes
}g “ON",

epeat steps 3.
and 4. 20 times. PD

4

CHECK TARGET IDLE SPEED NG Adjust idle speed. (See FA
Read the engine idle speed in page EC-27.)
E “DATA MONITOR” mode with
CONSULT.

M/T = 700450 rpm
AT = 70050 rpm
(in “N” position)
COR

Check idle speed.
M/T = 700+50 rpm
AT = 70050 rpm

BIR

(in “N” position) &7
‘L oK
After this inspection, unnecessary (1st RS

trip) DTC might be displayed.

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

Refer o "ON BOARD DIAGNOSTIC SYS- G
TEM DESCRIPTION” (EC-33) and “HOW
TO ERASE DTC” in AT section.

J,OK A
INSPECTION END

EL
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TROUBLE DIAGNOSIS — General Description

ity chart.

Diagnostic Trouble Code (DTC) Inspection
Priority Chart

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

Priarity

Detected items (DTC)

1

® ECM (P0BO05, 0301)

¢ Mass air flow sensor circuit
(PO100, 0102}

® Throttle position sensor circuit
(P0O120, 0403)

o EGRC-solenoid valve circuit
{P1400, 1005)

e A/T diagnosis communication line
(P1605, 0804)

® Camshaft position sensor circuit
{P0340, 0101)

¢ Vehicle speed sensor circuit
(PO500, 0104)

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

® Knock sensor cireuit {(P0325,
0304)

® Tank fuel temperalure sensor
(P0O180, 0402)

e Engine coolant temperature sensor
circuit (PO115, 0103} (P0125,
0908}

® Ignition signal circuit (P1320,
0201)

® Park/Neutral position switch circuit
(PO705, 1003)

¢ EGR temperature sensor circuit
(P1401, 0305)

e Absclute pressure sensor circuit
(P0O105, 0803)

« MAP/BARQ swiltch solenoid valve
circuit (P1105, 1302)

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

e Vacuum cut valve bypass valve
(P1441, 0801)

& AT related sensors, solenoid
valves and switches (PO705-
P0710, 1101-1208)

« Crankshaft position sensor circuit
(P0335, 0802), (P1336, 0905)

s Front heated oxygen sensor
heater circuit {P0135, 0901)

® Cooling fan circuit (P1900, 1308)

& EVAP control system pressure
sensor circuit (P0450, 0704)

& EVAP canister vent control valve
circuit (P0446, 0903)

& Rear heated oxygen sensor heater
circuit (P0141, 0902)

# Front heated oxygen sensor circuit
{P0130, 0303)

e Rear heated oxygen sensor circuit
{P0136, 0707)

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

® EVAP control system purge flow
monitoring (P1447, 0111}

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

e EGR function (P0400, 0302)

o EGRC-BPT valve function
(P0402, 0306)

& |ACV-AAC valve circuit
(PD505, 0205)

o Misfire (PO300 - P0304, 0701 -
0605)

# Closed loop control
(PO130, 0307)

® Improper shifting (PO731 -
P0O734, 1103 - 1106}

® Fuel injection system function
{PO172, 0114), (PO171, 0115)

# Three way catalyst function
{PO420, 0702}

¢ EVAP control system (small
leak) (P0440, 0705)

& Signal circuit from A/T control
unit to ECM (P0600)

220
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

The ECM enters fail-safe mode, if any of the following malfunctions is detected due 1o the open or short cir-

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

CTC No. &l
CONSULT Detected items Engine operating condition in fail-safe mode
ECM™*1
GST MIA
P0O100 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 pm due to the fuel cut.
cuit
Po11C 0401 Intake air temperature The ECM controls on the assumption that the intake air temperature is EM
sensor circuit 25°C (77°F).
PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time LE
ture sensor circuit after turning ignition switch “ON" or “START".
CONSULT displays the engine coclant temperature decided by ECM.
. Engine coolant temperature decided
Condition 9ne CCONSULT display)
Just as ignition switch is turned ON or o o
Start 40°C (104°F) BE
More than 4 minutes after ignition ON o -
or Start 80°C (176°F)
40 - BO°C {104 - 176°F} CL
Except as shown above {Depends on the time)
PO120 0403 Throttte position sensor | Throttle position will be determined based on the amount of mass air flow M
circuit and the engine speed.
Therefore, acceleration will be poor.
Driving condition AT
When engine is idling Normal
When accelerating Poor acceleration
PD
Unable to Unable to |ECM ECM fail-safe activating condition
access access Diag- The computing function of the ECM was judged to be malfunctioning. EA
ECCS nostic Test When the fail-safe system activates, i.e. if the ECM detects a malfunction
Mode il condition in the CPU of ECM, the MALFUNCTION INDICATOR LAMP on
the instrument panel lights to warn the driver.
However, it is not possible to access ECCS and DTC cannot be confirmed.
Engine control with ECM fail-safe
When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
operation, 1ACV-AAC valve operation and cooling fan operation are con- -
trolled under certain limitations. SR
ECM fail-safe operation
Engine speed Engine speed will not rise more than 3,000 rpm. ST
Fuel injection Simulfaneous muttiport fuel injection system
fgnition timing Ignition timing is fixed at the preset valve. IPBS
Fuel pump relay is "ON” when engine is running and “OFF"”
Fuel pump when engine stalls.
IACV-AAC valve Full open ?
) Cooling fan relay “ON" (High speed condition) when engine
Cooling fans is running, and “OFF” when engine stalls. ['r'ﬂA
Replace ECM, if ECM fail-safe condition is confirmed.
*1: In Diagnostic Test Mode Il (Self-diagnostic resuits) EL
iE)4
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
% 0]
— o T
S = w
o = x ar
ol g |43 £|8lz|¢8
> % o c|lE{QO
w =z | O Ll g2
= AEE Hig|zle|d
SYSTEM < el R I AHEIEE:
— Basic engine control system b 3 g 8 ur g eF 3 2 i Reference page
[ Slw| glolz|z|E|8|a|al2
E Tl w285 (= |2|otg g
Ll 21w = R I = e s oD = E: =
ElZ12e olD|slulsiE|Pld|lwic
olZ|2(019 |23l |e|f@|lwlw|lall|a
|02 wln|e T|z}= Q| <
Q Elx|w|A 5|9 Wwlo|on o |
sl lx||O|8|Z(gl|lE ||l |50
215|alE|5(3(2(2|51E|8|8(E(5|8
L |IQIO ]
wi o = > 1>
TgIE|S|3lz|RIe|a(|B3 |55 |&|3|3
New CT/CS AA| AB |AC | AD | AE | AF JAG|AH] AJJAK| AL |AM |HA [ 1P | 1X
Fuel Fuel pump circuit e|® | & | e LR O O EC-298
Fuei pressure regulator system o|® |0 | OHIOIO| e | * EC-25
Injector circuit LEE IR BIeER. [ B ] [ ] EC-203
Evaporative emission system QIo[Oo|1O0lO0| 01000 O EC-20
Air Positive crankcase ventilation system Orolojo1oloclo]lo]o O|C EC-24
IACV-Air regulator circuit L EToE NI B AR BE BNe O EC-306
Incorrect idle speed adjustment Q1O OlO|1O|10O O EG-27
IACV-AAC valve circuit L IR BENICIRAR AR R B ® O EC-217
|ACV-FICD solenoid valve circuit O[O0 OI0IO10 O EC-309
Ignition Incorrect ignition timing adjustment O|lO|je|e | e LN L4 EG-27
Ignition circuit | & | v|ele L N e EC.242
EGR EGRC-solenoid valve circuit OO0 O EC-251
EGR systemn o|® @ O (OIC|e|e O EC-172
Main power supply and ground circuit LAEBE e Ee! OP0 GO O EC-91
Cooling | Cooling fan circuit SOOI CIOIOIOIO10|®* 0O Ol e EC-281
Air conditioner circuit OlOIC|IClIOoOlolO|ICO O O HA section

@ ; High Possibility Item
; Low Possibility Item
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYMPTOM
T
g S
= T
= o
T . 'ﬂqc": i —
o 21 =Z w
Sl |e1 |4 FHHE
i @ ] c|-|91<
= z|Q wiL|F|x
= '5 o|Q Wila z|e|s
SYSTEM = Cl%|c Qi 2|3«
— ECCS system b 31518 wl|g el-ig|la|l83 Reference page
u =l lgia|E z|E5|o|6|Z
— o | O o 51| © Sl=|o]| 3 (U]
Clai2|= Z|EIE|RE S|21a Z
<|d|L|o = Olol=|lw % Llol= wml|la
AR HEEHHEE
wn | < Dl |o = | =
Slw Ells|alz|ziz|¥ie|s F 1|z
S|1Z|8 ¥ =15 o= @ | @ |
(= =3 gl o VA Z| 3 ({oc|lw|a 0o |
AR HEIEEE R R
Tlgdlz{s|S|Z|ele|e|oll(d|la|E|o
New CT/CS AATAB|ACIAD| AE | AF JAG [AH | AJ | AK | AL |AM[HA | 1P [ 1X
ECCS Camshaft position sensor circuit |0 |0 0@ Ol O EC-168
Mass air flow sensor circuit o|o | o 0|e (e [ EC-94
Front heated oxygen sensor circuit (e || e eo|e ® EC-126
Engine coolant temperature sensorcircuit | ® ( ® [ ® (O | @ [ | @ | & (O o EC-111, 121
Throttle position sensor circuit LB | o |0 (o|e * EC-116
Incorrect throttle position sensor adjust-
e P : elo| {oi®|0CjO o EC-71
Vehicle speed sensor circuit OO O O EC-213
Knock sensor circuit LER BN O EC-161
ECM el iel kel [elielle] OlO0i0]0O EC-75, 229
Start signal circuit O EC-296
Park/Neutral position switch cirguit O O O O EC-231
Power steering oil pressure switch circuit O Q10 EC-303

® ; High Possibility Item
(O Low Possibility [tem
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{continued on next page)

MA

ERM

LG

CL

M

PD

FA

RA

FA
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM

— Engine mechanical & other

SYMPTOM

EXCESSIVE OiL CONSUMPTICN

OVERCQCOLS

New CT/CS

3| HESITATION/SURGING/FLAT SPOT
&1 SPARK KNOCK/DETONATION
i LACK OF POWER/POOR ACCELERATION

2 HIGH iDLE/LOW IDLE

&1 ROUGH IDLE/HUNTING
%1 IDLING VIBRATION
£ | SLOW/NO RETURN TO IDLE

§ OVERHEATS/WATER TEMPERATURE HIGH

21 EXCESSIVE FUEL CONSUMPTION

£ | BATTERY DEAD (UNDER CHARGE)

>
=

-
o

5 | OVERCHARGING

Reference page

Fuel

Fuel tank

Fuel piping

e

Vapor lock

Valve deposit

O

Poor fuel {(Heavy weight gasoline, Low
octane)

QO |Q} IC|e{&] HARD/NO 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

Cranking

Battery

Alternator circuit

QIC| O |e| C || © OO0 85! ENGINE STALL

QG| & |8 T (80| C (O] O

OiClO |e C O]l O 0] ©

QIC| @ |e C |eC| O O] [©
OO| o (& O |0 O O] |©

OO O (e O Je[C| O |OF |©

0

ole;

Starter circuit

EL section

Flywheel/Drive plate

Clutch interlock switch

CL section

Inhibitor switch

AT section

Theft warning circuit

EL section

Engine

Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

oliollelle

Connecting rod

Bearing

Crankshaft

Valve
mechanism

Timing chain

Camshaft

Intake valve

Exhaust valve

QG

Exhaust

Exhaust manifold/Tube/Muffler/Gasket

Three way catalyst

Lubrication

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

Oil level (Low)/Filthy oil

Cooling

Radiator/Hose/Radiator fifler cap

Thermostat

Water pump

Water gallery

Cooling fan

o] o]le) olie] o] ol NoN o] o] o] e] ele] o] ¢] o] 'e]e)le] ¢l

QISR OIOI0] O [O|eje|siOO0CIRIDIDID| e e
o] o] ollelie] o] el HON o] e] ¢] 0] e] 0] o]e] o] e]e]lle]e]le

o] ole] e} ele

o] o) o] ole) el ol NN o] ¢] o] o] s] ol ale] o] o) e]e]elle

Coolant level (low)/Contaminated coolant

QRPICICIO] C |[ORI00| e ejOCIOR|eiCO|eic|e|e|e|s|D|C| O O] O

OIOPROKIC|ICT & [OO]s|ICIO0RIICIRIOIC|e0
8] o) ol elle] o) el ReN ell 1elel o]k 1e]e]ele]ele]e}e)

CORCIOIICT O [OfejO|C0|sl0CIC|C0 00

@& ; High Possibility ltem
(; Low Possibility tem
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode
Remarks:
® Specification data are reference values.
e 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 compenents signals/values/cperations.
i.e. Adjust igniticn timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification data
in spite of lh_e ignition timing hot being adjusted to the spepi_fication data. This IG!_\I TI!VIING monitors the data calculated by the MA
ECM according to the signals input from the camshaft position sensor and other ignition timing related sensors.
# [f the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow

sensar, first check to see if the fuel pump control circuit is normal. EM
MONITOR ITEM CONDITION SPECIFICATION
# Tachometer: Connect Almost the same speed as the CON-
CMPSRPM (REF) & Run engine and compare tachometer indication with the CONSULT value. SULT vaiue, L@
& Engine: After warming up idle 1.3-1.7V
® Air conditioner switch “OFF”
MAS AIR/FL SE o Shift lever “N"
e No-load 2,500 rpm 17-21V
COOLAN TEMP/S e Engine: After warming up More than 70°C (158°F)
FR Q2 SENSOR 0 - 0.3V & Approx. 0.6 - 1.0V e
& Engine: Afler warming up Maintaining engine speed at 2,000 pm | LEAN <> RICH
FR 02 MNTR Changes more than 5 times @L
during 10 seconds.
RR 02 SENSCR ) . Immediately after depressing the accel- 0 - 0.3V & Approx. 0.6 - 1.0V
a Engine: After warming up i
RR 02 MNTR erator pedal. LEAN < RICH T
VHCL SPEED SE e Tum drive wheels and compare speedometer indication with the CONSULT Alrmost the same speed as
value the CONSULT value AT
BATTERY VOLT ® Ignition switch: ON (Engine stopped} 11 - 14V
p I Throttle valve fully closed 03-07V
THRTL POS SEN - Ignmpn switch: ON ED
(Engine stopped) Thraottle valve fully opened Approx. 4.0V
EGR TEMP SEN e Engine: After wamming up Less than 4.5V
START SIGNAL  Ignition switch: ON — START — ON OFF - ON -» OFF FA
Throttle valve:
i ; Idle position ON
CLED THL/P SW . Ignmgn switch: ON
(Engine stopped) Throttle valve:
b OFF
Slightly open
Air conditioner switch “OFF"” OFF @1
AIR ND o Engine: After warming up, idle the
COND SIG enging Air conditioner switch “ON"
ON
(Compressor operates.)
Shitt lever “P* or *N” ON SV
P/N POSI SW e [gnition switch: ON
Except above OFF
RS
BY
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
. . ] Steering wheel in neutral position OFF
PW/ST SIGNAL L] E:gil:s: After warming up, idle the {forward direction)
The steering wheel is terned ON
IGNITION SW e |gnition switch ON — OFF ON —» OFF
® Air conditioner high pressure side: Increasing to 1,422 - 1,618 kPa (14.5- 16,5
2 - ON
A/C PRESS SW kg/cm®, 206 - 235 psi}
& Ajr conditioner high pressure side: Except above OFF
Rear window defogger is operating. ON
LOAD SIGNAL « |gnition switch: ON
Rear window defogger is not cperating. | OFF
Below 19°C (66°F}) OFF
# Ignition switch: ON 19 - 25°C
AMB TEMP SW & Compare ambient air temperature —_
. . {66 - 77°F)
with the following:
Above 25°C (77°F) ON
# Engine: After warming up idle 2.4 - 3.2 msec.
® Air conditioner switch “OFF”
INJ PULSE & Shift lever “N*
s No-load 2,000 rpm 1.9 - 3.2 msec.
Idie 1.0 - 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
ldle 20° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
® No-load 0 - 50%
#Engine: After warming up ® Ajr conditioner switch: ON
IACV-AAC/V "dl? speed" , ¢ Steering wheel: Fully tumed 70 - 100%
* Shift lever "N * Rear window defogger switch: ON
o Headlamp switch: ON
® Engine: After warming up Vehicle stopped 0 step
PURG VOL C/V & Air conditioner switch “OFF”
& Shift lever "N” Vehicle running —
A/F ALPHA & Engine: After warming up Maintaining engine speed at 2,000 rom |51 - 160%
EVAP S5YS PRES e |gnition switch: ON Approx. 3.4V
AIR COND BLY e Air conditioner switch OFF — ON QFF — ON
e [gnition switch is turned to ON {(Operates for 5 seconds})
® Engine running and cranking ON
FUEL PUMP RLY * When engine is stopped (stops in 1.0 seconds)
Except as shown above OFF
Engine coolant temperature is 94°C OFF
{201°F) or less
& After warming up engine, idle the X -
) Engine coolant temperature is between
COOLING FAN engine. > o o o LOW
® Air conditioner switch "OFF” 95°C (203°F) and 89°C {210°F)
Engine coolant temperature is 100°C HIGH
(212°F) or more
226
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TROUBLE DIAGNOSIS — General Description
CONSULT Reference Value in Data Monitor
Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
ldle ON
* Properly raise drive wheels off of the @ﬂ
ground
EGRC sOULV s Engine: After warming up ® Set M/T or AT selector lever in 1"
position OFF WA
¢ Engine speed: Rewving from 1,500 -
4,000 rpm [Vehicle speed is over 8
km/h (5 MPH).]
VENT CONT/N & Iignition switch: ON OFF El
e Engine speed: Idle ON
FR 02 HEATER
e Engine speed: Above 4,400 rom OFF L@
s Engine speed: Idle ON
RR 02 HEATER
« Engine speed: Above 2,800 mm OFF EC
VC/V BYPASS/V # [gnition switch: ON OFF
Idle OFF
PURG CONT S/ o Engine: After warming up FE
2,000 rpm ON
e Engine: After warming up ldle 10.0 - 24.0% clL
® Air conditioner switch "OFF”
CAL/LD VALUE ® Shift lever “N” .
& No-load 2,500 rpm 1.0 - 25.0%
e Ignition switch: ON Throttle valve fully closed 0.0% MT
ABSOL TH-P/S )
{Engine stopped) Throttle valve fully opensd Approx. 84%
. E_ngine: A_ﬂer warrping up tdie 1.5-45gm/s AT
MASS AIRFLOW . A|r_condmoner switch "OFF
& Shift lever “N"
& No-lead 2,500 rpm 6.0 -14.0gm/s
# Ignition switch: ON BARO PO
MAP/BARD SW/N
e Engine speed: ldie (10 seconds after startng engine} MAP
Engine is not running Approx. 4.3V FA
ABSOL PRES/SE e Engine: After warming up
Idle (10 seconds after starting enging) Approx. 1.2V
BE
8T
RS
BT
A
EL
([
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode

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

THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW
Below is the data for “THRTL POS SEN”, "ABSOL TH-P/S” and “CLSD THU/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 graduaily without any intermittent drop or

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

CLSD THL/P SW -00"09  ABSOL THeP/S -00"09 THRTL PQS 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
il 1" i S "
Release . .
........ ; -
Full ,
Depress i i
i i SEFO58P

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

PULSE

Below is the data for “CMPS-RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR O2 SENSOR”, “FR
02 SENSOR” and “INJ PULSE” when revving quickiy up to 4,800 rpm under no load after warming up engine
sufficiently.

Each value is for reference, the exact value may vary.

O~ ]
oo
23

+od

q‘ .,
T

CE1 "'—~,~.‘ * “CMPS*RPM(REF)" should increase gradually
Eg ISE "»-.*_\ while depressing the accelerator pedal and
% = "*-s,‘ shouid decrease gradually after releasing
= "*«._. the pedal without any intermittent drop orrise.
[N "9 - . ——
g
(] a° A
8b5
33

+ o

o)
!"... )

> © .

gaT - ] » “MAS AIR/FL. SE” should increase when
W N . _— depressing the accelerator pedal and should
T o " - decrease at the moment "“THRTL POS SEN"is
£ ] closed (accelerator pedal is released).
< [Te]
Qo
=8° ry

SEFQ53P
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TROUBLE DIAGNOSIS — General Description

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

—00"06

THRTL POS SEN
09:25 +04"867

-00"08
+04"67

RA C2 SENSOR

-0C"06
+04"67

FR 02 SENSOR

09:25

-00"06

INJ PULSE
09:25

xQ.1V

X201V

09:25

x0.01V

+04"67

MSEC

iy
o —
s -
o ] + “THRTL POS SEN" should increase while MA
depressing the accelerator pedal and should
decrease while releasing it. EM
o
® TR
-
o
_______ CL
hr g
w0
« “RR 02 SENSCR" may increase immediately after
depressing the accelerator pedal and may MT
decrease after releasing the pedal.
AT
o pre et seos o rete esSseemsnmam e nraranes
A
@ _ PD
ol
& FA
2 -
« “FR 02 SENSOR" may increase immediately after
e e depressing the acceleralor pedal and may
) ; decrease after releasing the pedal.
34 : BR
A ST
S
Ul -
=E
« “INJ PULSE" should increase when depressing HIA
the acceterator pedal and should decrease
w when the pedal is released.
o O,
A
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TROUBLE DIAGNOSIS — General Description

D \ EcM (Eccs controt moaute) | ECM Terminals and Reference Value
P

PREPARATION

1. ECM is located behind the RH dash side finisher. For this
inspection, remove the RH dash side finisher.

= Glove box 3

-

SEF1926P|

2. Remove ECM harness protecior.

‘-—._.__‘/

SEF197/P

3. Perform all voltage measurements with the connectors con-
necied. Exiend tester probe as shown to perform tests easily.

serse7f  ECM HARNESS CONNECTOR TERMINAL LAYOUT

HO1102{i03( [104{105(106
107008{109 M10{111[112
113{t14/115| [116[117{118

47|48/62/63|64|6

51[52[ 6§|62[6869 ?

40[41] [53[54]5 @
A4145(46(57/58[59/60] (g1

H.S. SEF0G4P,
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running. |
|_ 0.3-0.6V"
Idle speed
1 w Ignition signal
|Engine is running.]
I_ Approximately 0.5V
Engine speed is 2,000 rpm
[Engine is running. |
2 Y/R Ignition check Approximately 12V~
Idle speed
|Engine is running.
3 Y/R Tachometer Approximately 0.9V*
Idle speed
[Engine is running. |
Ilgnition switch “OFF”] -1V
For a few seconds after turming ignition switch
4 R/B ECCS relay (Self-shutoff} “OFF".
|Ignition switch “OFF”‘
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch "OFF”
5 L EVAP canister purge vol- [Engine is running. | 0- 0.4V
5 YL ume control valve Idle speed '
YIL |Ignition switch “ON“| Above 5.0V
T 5th position switch |Ignition switch “ON"J
Approximately 0V
7 models) Gear is In “5th position”.
R/B [Ignition switch "ON”|
AT A/T check signal 1.0-8.0V
g
maodels) [Engine is running. |
|Ignition switch “ON"]
I_ For 5 seconds after tuming ignition switch Approximately 0.9V
“ON”
8 B/P Fuel pump relay [Engine is running.]
|Igniti0n switch "ON"] BATTERY VOLTAGE
1 second after turning ignition switch “ON" (11 - 14v)
9 ORB Air con@honer triple-pres- llgnition switch "ON”.‘ Approximately 7V
sure switch
[Engine is running.} Approximately OV
10 B ECCS ground .
9 L_ die speed {Engine ground)

* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG vohtage)
NO.
[Engine is running | BATTERY VOLTAGE
L Cooling fan is not operating. (11 - 14V}
13 ORL Cooling fan relay (High)
|Engine is running. |
0.07 - 0.30V
Cooling fan (High} is operating.
[Engine is running. | BATTERY VOLTAGE
Cooling fan is not operating. (11 - 14V}
14 L/G Cooling fan relay (Low)
[Engine is running. |
0.07 - 0.30V
Cooling fan (Low) is operating.
[Engine is running. |
Both air conditiocner switch and blower switch 0.08 - 0.3V
15 B/P Air conditioner relay are “ON".
[Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF". (11-14v)
16 [WB | EvaP canister purge vol- | [ENgine is running | BATTERY VOLTAGE
17 R/G ume control valve dle speed (11 - 14v)
[Ignition switch “ON”| Approximately 0.1V
i8 OR Malfunction indicator Iamp [Engine is mnning.] BATTERY VOLTAGE
Idle speed (11 -14v)
Engine is running. i
19 B ECCS ground [ I_ ] Appr‘ommately ov
Idle speed {Engine ground)
|Ignition switch “ON"] Approximately OV
20 | OR Start signal _ ] BATTERY VOLTAGE
[Ignition switch "START”| (1 - 14V)
|Engine is running.l
Both air conditioner switch and blower switch | Approximately OV
21 OR/L Air conditioner switch are “ON". (Compressor operates)
[Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 -14V)
[Ignition switch "ON"
G/OR T
(MT Neutral position switch Gear position is “Neutral position” (M/T mod- | Approximately OV
op | models) | (M/T models) els)
RIG inhibitor switch (A/T mod- Gear position is “N” or “P” (A/T models)
(AT els) [Ignition switch “ON"]
models) Approximately 5V
Except the above gear position
|lgnition switch "ON"
03-07V
Accelerator pedal released
23 w Throttle position sensor

[gnition switch “ON"|

Accelerator pedal fully depressed

Approximately 4V

23

* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITICN (DG voltage)
NO.
[lgnition switch "ON"]
24 | LG AT signal No. 1 [Engine is running ] 6 - BV
ldle speed
[Engine is running.]
- . . OV
Power steering oil pres- Steering wheel is being turned.
25 PUW .
sure switch [Engine is running. |
Approximately 5V
Steering wheel is not being turned.
Engine is running. A imately 1.8 - 2.4V*
26 | Y/G | Vehicle speed sensor | | :gmxl'ma ey
Slowly rolating front wheels (AC voltage)
flgnition switch “ON"] (Warm-up condition) BATTERY VOLTAGE
11 - 14V
o7 UG Throttle position switch Accelerator pedal released { )
(Closed position) [Ignition swiich “ON”|
Approximately OV
Accelerator pedal depressed
Intake air t t Approximately 0 - 4.8V
28 Lw niake alr temperature [Engine is running. | Output voltage varies with
sensor intake air temperature.
IIgnition switch “ON"|
29 |uw A/T signal No. 2 [Engine is running. | 6-8v
Idle speed
30 L/R A/T signal No. 3 [Ignition switch "ON" ov
[1gnition switch “ON"]
Approximately 0.4V
a3 Ry Throttle position sensor Accelerator pedal released
signal {To A/T control unit) |Ignition Switch "ON" |
Approximately 3V
Accelerator pedal fully depressed
[Engine is running. |
ov
Idle speed
37 LW Ambient air temperature
awitch fEngine is running.[ [Ambient air temperature is
above 25°C (77°F i
Idle speed (77°F)] Approximately 0.2V
Air conditioner is operating.
{lgnition switch “OFF”| v
38 B8/R Ignition switch _ i BATTERY VOLTAGE
[Ignition switch “ON"| (1 - 14V)
[Engine is rﬁnning.] Approximately OV
39 B ECCS ground )
g Idle speed {Engine ground}
40 w Camshaft position sensor o - . .
a4 W (Reference signal) |Engme is runnlng.| Approximately 0.3V
M B CGamshalft position sensor |Engine is running.l Approximately 2.6V*

(Position signal)

* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDBITION (DC voltage)
NO. _
|E . . | Engine ground
ngine 1$ rinning. {Probe this terminal with
4
3 B ECCS ground Idle speed © tester probe when
Imeasuring.)
{Engine is running. |
46 W Front heated oxygen sen- 0 - Approximately 1.0V
sor After warming up sufficiently and engine speed { (periodically change)
is 2,000 rpm.
|Engine is running.| (Warm-up condition)
1.3-1.7V
Idle speed
47 w Mass air flow sensor
{Engine is running.| (Warm-up condition)
1.7-2.1V
Engine speed is 2,500 pm.
: Engine is running.| (Warm-up condition) Approximately OV
48 8 M,;f;;” flow sensar | I (=01 10 0.1V)
9 Idle speed {Engine ground)
49 LG/R Sensors’ power supply |Ignitior| switch “ON”] Approximately 5.1V
[Engine is running.] (Warm-up condition) Approximately OV
50 B Sensors’ ground (-0.1 to 0.1V}
Icle speed (Engine ground)
Approximately 0 - 4.84V
Engine coolant tempera- — - Output voltage varies with
1
S L/OR ture sensor |Eng|ne s runnmg.l engine coolant tempera-
ture.
|Engine is running. |
Rear heated oxygen sen- .
2 |W sor After warming up sufficiently and immediately | APProximately 0 - 1.0V
after depressing the accelerator pedal.
53 p Crankshaft position sensor |Engine is running.| (A/T: N range, M/T: Neutral) More than 0.2v*
(OBD) Idle speed (Air conditioner switch “OFF”.) (AC range)
[Engine is running.l
54 w Knock sensor 20-3.0V
Idle speed
[)gnition switch “ON"|
Approximately OV
o5 R Rear window defogger Rear window defogger is “OFF".
relay Ilgnition switch “ON"l BATTERY VOLTAGE
Rear window defogger is "ON". (11 - 14V}
56 | B/W - — BATTERY VOLTAGE
61 BAW Power supply for ECM [lgnition switch "ON”| (11 - 14V)
i Engine is running.
58 R Data link connector for { I Approximately GV

GST

Idle speed

* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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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 runningj {Warm-up condition)
Less than 4.5V
ldle speed
62 B/W EGR temperature sensor
IEngine is runningJ (Warm-up condition)
Approximately 0 - 3.0V
EGR system is operaling.
Approximately O - 4.8V
Tank fuel
63 Y s::so:e temperalure [Engine is running.‘ Quiput voltage varies with
fuel temperature.
64 G/RB (Engine IS running.J Approximately 0.1V
s o Data link connector for ’: Il speed Approximately 4 - OV
CONSULT Connect CONSULT and select DATA MONI-
68 G/W TOR mode Approximately 3.5V*
[Ignition switch ”ON”I
Approximately 4.4V
Engine is not running.
66 w Absolute pressure sensor
|Engine is running.| (Warm-up condition}
Approximately 1.2V
Idle speed (10 seconds alter starling enging)
67 G EVAP control system llgnition switch “ON"| Approximately 3.4V
pressure sensor
ﬂgnition switch “ON”
o _ Approximately 0.2V
69 v/B MAP/BARC switch sole- Engine is not rurning
roid valve [Engine is running.] (Warm-up condition) BATTERY VOLTAGE
Idie speed (10 seconds after starting engine) (11 - 14V)
70 R Power supply (Back-up} | Ignition switch “OFF”I ?1’1“?3::; VOLTAGE
[Engine is running. |
7V - BATTERY VOLTAGE
ldle speed
101 | BR IAGV-AAG valve (Open) | [Endine is running. |
Rear window defogger switch: ON -8V
Steering wheel: Fully turned
Air conditioner switch: ON
Headlamp switch; ON
102 w/B Injector No. 1
104 G/B Injector No. 3 o ] BATTERY VOLTAGE
Engine is running
107 | Y/B Injector No. 2 (11 - 14v)
109 LB injector No. 4
|Engine is running. | (Warm-up condition)
Properly raise drive wheels off of the ground BATTERY VOLTAGE
Set M/T or A/T selector lever in “1” position (11 - 14v)
103 LR EGRC-solenoid valve Engine speed: revving from 1,500 to 3,200
rpm [Vehicle speed is over 8 km/h {& MPH}]
IEngine is running_.l {Warm-up condition)
Approximately 0V

Idle speed

* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
EVAP canister purge con- | [ENgine is running. | BATTERY VOLTAGE
105 | Y/R .
trol solencid vaive |_ Idle speed {11 - 14V)
Engine is running. ;
106 | B ECCS ground | I Approximately OV
Idle speed (Engine ground)
EVAP canister vent con- — e BATTERY VOLTAGE
108 | Y/G ol valve [Ignition switch "ON (1 - 14V)

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

0 - Approximately 0.3V

Rear heated oxygen sen- Engine speed is below 2,800 rpm

110 B
sor heater [Engine is running.] (Warm-up condition) BATTERY VOLTAGE
Engine speed is above 2,800 rpm (11 - 14V)
[Engine is running.]
112 B ECCS ground Engine ground
Idle speed
Engine is running.
113 R Current return [ | BATTERY VOLTAGE
Idle speed {11 -14V)
Ignition switch “ON” BA Y VOLTAGE
114 OR/L REG relay I J 11”:5 4RV ©
Relay is operating. (- )
[Engine is running. |
_ ) Approximately OV
115 . Front heated oxygen sen- Engine speed is below 4,400 rpm.
sor heater lEngine is running.l BATTERY VOLTAGE
Engine speed is above 4,400 rpm. (11-14v)
Vacuum cut valve bypass - P BATTERY VOLTAGE
117 | G/R valve tlgnmon swilch ONJ (11 - 14V)
|Engine is running.]
118 B ECCS ground Engine ground

L Idle speed

* Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

BATTERY
|
30A

Main Power Supply and Ground Circuit

BATTERY
|
7.5A

Refer to EL-POWER.

.—:ﬂ-[ﬂ—:n*gl:u—:u-
= m
m =z =
96 86

EC-MAIN-01

s : Detsctable line for DTC
- NON-detectable ling for DTC

IGNITION
OFF(l ST |SWITCH
Eic3
.-
AGC ON
L 1
BiH R R
B/A =1 =1 covs
E109
Ef_?j é 6[' RELAY
L"'Bm (M) ¢
l Lo s8]
B/R R/B B/W
(63
Ly l
(F3)
Bin ® l T I
BR R i A8 BW B
e o]l Imall 2] IEe)l IE
IGNSW BATT  CHIN _ SSOFF VB VB ECM
{ECCS
CONTROL
MODULE}
GNDC GND-C GND-I  GND4 GND-E _ GND-E GND-E
SN T K T | 2 R 0
B B B B B 5 B
I I 1 1 ] 1
o ® *—e
—@ 1
] B8
: L
1 ¢
= L
F57 15
Refer to last paga (Foldout page).
= Em) .
11315
stz Es TG WVe3) ,
W 5] T
f———
1otfto10g] [roafiosfrod _ [1T=]3]
Torfioefios| [rafrng) [elel71e]8] O
13114f118| [11ef117{118 EEEE%
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

ECM

l—@ S
o]

| CONNECT

]0| CUNNEETDR]] % t)‘]

Main Power Supply and Ground Circuit

(Cont’d)

INSPECTION START

Start engine.
Is engine running?

No

CHECK POWER SUP-

SEF065P,

[B]

[ ol comnecToR] E

70-113

B A

(%)

COKNECT

SEF086P

.
[—eon ol coweoron)] | 34 ff >

CONNELT

E y

Yes

PLY-IL
1. Turn ignition switch
“ON”

2. Check voltage between
ECM terminal 38 and
ground with CONSULT
or tester.

Voltage: Battery volt-

age
If NG, check the following.
& Harness connectars

.
& Harness connectors

&
® Harness Tor open or

short between ECM and
ignition switch
If NG, repair harness or
connectors.

¢OK

Go o "CHECK GROUND
CIRCUIT" on next page.

CHECK POWER SUPPLY-IL.

1. Stop engine.

2. Check voltage between ECM terminals
@, (113) and ground with CONSULT or
tester.

Voltage: Battery voltage

NG

Y

Check the following.

SEF067P,

'

OK

OK

® Harness connectors
(.
& Harness connectors

L fuse

® Harness for open or
short between ECM and
battery

If NG, repair harness or

connectors,

DISCDNNECT
H S.

[

D\SCONNECT
TS

ECM ]O[ CONNECTOR || [2%ﬂ
56 « 61 ﬂ
(c‘@ e e
SEF205P

CHECK POWER SUPPLY-III.

1. Turn ignition switch “ON" and then
“OFF”.

2. Check voltage between ECM terminals
@, and ground with CONSULT or
taster.

Voltage:
After turning ignition switch
“OFF"”, battery voltage exists for
a few seconds, then drops to
approximately OV.

a4

Go to "CHECK GROUND

238

NG

Case-2

CIRCUIT" on next page.

h 4

Case-1: Batlery voltage does
not exist for a few
seconds.

Case-2: Battery voltage exists
for more than a few
seconds.

Go to “CHECK ECCS

Case-1

EC-92

RELAY" on next page.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

(ECCS contro}

Main Power Supply and Ground Circuit

module} SEF204P
? & DISCONNECT
pally: | =
>-5-
D S
SEF206P
@ DISCONNEDT E] DISCONNECT
MAE A€
[_Ecm [ cowector] i
7
SEF207P
=/

SEF090M

DISGONNECT
[ Ecm _[o/coNNECTOR]| . Eé}

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

e o

€3

(Cont'd) o
D
CHECK HARNESS CONTINUITY NG_ Repair harness or connec-
BETWEEN ECCS RELAY AND ECM. "] tors.
1. Disconnect ECM harness connector.
2. Disconnect ECCS relay.
3. Check harness continuity between ECM
terminals &, & and terminal @ .
Continuity should exist.
If OK, check harness for shor.
QK
,
CHECK VOLTAGE BETWEEN ECCS NG_& Check the following.
RELAY AND GROUND. "| ® Harness for open or
Check voltage between terminals @, ® short between ECCS
and ground with CONSULT or tester. relay and harness con-
Voltage: Battery voltage nector (F3)
If NG, repair harness or
OK connectors.
v
CHECK OUTPUT SIGNAL CIRCUIT. NG> Repair harness or connec-
Check harness continuity between ECM tors.
terminal (® and terminal O .
Continuity should exist.
If OK, check hamess for short.
oK
+
CHECK ECCS RELAY. NG | Replace ECCS relay.
1. Apply 12V direct current between relay "
terminals (O and @ .
2. Check continuity between relay termi-
nals @ and @ .
12V (D - @) applied:
Continuity exists.
No voltage applied:
No continuity
OK
v
CHECK GROUND CIRCUIT. NG_ Repair harness or conneg-

1. Turn ignition switch “OFF".

2. Disconnect ECM harness conngctor.

3. Check harness continuity between ECM
terminals @, @, ®, @, Qo) , (12),
and engine ground.

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

OK

A 4

Check ECM pin terminals tor damage and
check the connection of ECM harness
connector.

¥

INSPECTION END

AECA496
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- TROUBLE DIAGNOSIS FOR DTC P0100

—_ Mass Air Flow Sensor (MAFS)

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

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

SEFQ30T]

change.
Diagnostic
Trouble Malfunction is detected when ... Check ltem
{Possible Cause)
Code No.
PO100 A} An excessively high or iow voltage from the sensor is | ® Harness or connectors
0102 sent to ECM.* (The sensor circuit is open or shorted.}

. | ® Mass air flow sensor

B)C) Rationally incorrect voltage is sent to ECM, com-
pared with the calculated value by camshaft posi-
tion sensor signal and throttle position sensor sig-
nal.

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

DTC Ne.
CONSULT . Detected items Engine operating condition in fail-safe mode
ECM*1
GST
PO100C 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 mm due to the fuel cut.
cuit

240

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

Procedure for malfunction A

1) Turn ignition switch “ON” and wait at least 6 seconds.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds.
OR
G@ 1} Turn ignition switch “ON" and wait at least 6 seconds.
2) Start engine and wait at feast 3 seconds.
3} Select “MODE 7" with GST.
OR
@ 1) Turn ignition switch “ON” and wait at least 6 seconds.
2) Start engine and wait at least 3 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
4) Perform diagnostic test mode |l (Self-diagnostic results)
with ECM.

EC-94



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

Procedure for malfunction B

. Mass air flow L .

Engine speed 1) Turn ignition switch “ON".
Sonspr vollage 2; Seloct “DATA MONITOR” mode with GONSULT.
3) Start engine and warm it up sufficiently.
4) Run engine for at least 10 seconds at idle speed.
OR
G&E 1) Turn ignition switch “ON".
2) Start engine and warm it up sufficiently.
Run engine for at least 10 seconds at idle speed.
Select “MODE 7" with GST.
6I4 ?(lgﬁgizpmfs 0 5I1 ?(I% 1\2;6 1I3 0 ) T h %HN
. - ND 1) Turn ignition switch “ON”.
CMPE-REMRER). . MAS AIHTL SE 2) Start engine and warm it up sufficiently.
1 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”.

NG

.—"j—/_/r-..mw-.mf-w—._‘
KA

v [ 5) Perform diagnostic test mode Il (Self-diagnostic results)
o \ with ECM.
\ \
_— | - \. OVERALL FUNCTION CHECK
o Bodame O | P B0 Use this procedure to check the overall function of mass air flow
CMPS+«RPM(REF) MAS AIR/FL SE sensor. During this check a 1st trip DTC might not be confirmed.
seraass| Procedure for malfunction C
1) Turn ignition switch “ON".
2) Start engine and warm it up sufficiently.
FUELSYS #2 UNUSER 3) Select “DATA MONITOR” mode with CONSULT.
SOOLANT TEMP S0 4) Check the voitage of mass air flow sensor with “DATA
LONG FT #1 2% MONITOR”.
EHGINE SED. 100080 5) Check for linear voltage rise in response to increases to
{S%QA!;«(%VA\]ECE ErN about 4,000 rpm in engine speed.
MAF 0.0gm/sec
THROTTLE FOS % @ 1) Turn ignition switch “ON", N
Q2SBIS1 0.680 2) Start engine and warm it up sufficiently.
025 B1,42 0.080V 3} Select “MODE 17 with GST.
SEF003P 4) Check the mass air flow with “MODE 1.

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

_ increases to about 4,000 rpm in engine speed.
COMNECT O

l—-ﬁll_—ﬂ—”—“—[ ’m R
ECM O] CONNECTOR G} 1)} Turn ignition switch “ON".
Y 2) Start engine and warm it up sufficiently.
3) Check the voltage between ECM terminal @ and

ground.
4) Check for linear voltage rise in response to increases to

_ﬂ about 4,000 rpm in engine speed.
C@ S,

SEF999N

EC-95

@l

WA

EM

LG

FE

GL

T

AT

P

FA

RA

B

ST

RS



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

BATTERY ] EC—MAFS-O1
I
2 BA Refer to EL-POWER. B : Detectable line for DTG
— Non-detectable line for DTC
-

Ll
i
A E
109
A
I MASS
AIR
FLOW
SENSOR
R
M63
T
i'
@ A
| !
I . !
R R I 1
I—'—l I—'—l { |
I [ I
&n |Eccs I [
I] RELAY | 1
Q ! 1
1 3 ! !
[T ER . .
R/B B/W | I
| [ I
| I
T ' °
L A A
iﬂ -
R/8 B/W B/W W B
L [Eell  Ienl G (el
SSGFF VB VB 0A+ QA
1 I
8 B
ECM (ECCS CONTROL MODULE) e e
F57
Refer to last page (Foldout page).
= E® .
EN® GREDED 7 . ()
5] C BR

IE KL
113[114]r1s] {1:6]117}118 IE.%EIEE

]
101fic2f+a3} [104f1oe]106] 1]23
o7icalrog| [Fiefin]ivg] Lslel7]elo)
]

MECE988
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TROUBLE DIAGNOSIS FOR DTC P0100

Cocling fan
\(

Mass air flow sensor
harness connector

) w2

[E] Engire ground
2y

AECE91

S\

Exhaust manifold

cover N 1™~ SEF513RA
m DISCONRECT & DISCONNEGT
i)
A€ A€
[ _Ecm__ |o|cONNECTOR] 1]2]3
48
Ny
0 [ [5]
AECT77)

A€ [AE
GIzaD)

[[__Ecm__[olconnecTor]
47

Q]

(%)

AEC?778

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

CHECK COMPONENT

{Mass air flow sensor).

Refer to “COMPONENT INSPECTION"
on next page.

CK

A 4

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

Trouble is not fixed.

h 4

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

h J

INSPECTION END

EC-97

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "] ® Harness for open or
2. Disconnect mass air flow sensor har- short between mass air
ness connector. flow sensor and ECM
3. Turn ignition switch “ON". ® Hamess for open or
4. Check voiltage between terminal 3 and short between mass air
ground with CONSULT or tester. flow sensor and ECCS
Voltage: Battery positive voltage relay
oK If NG, repair harness or
connectors,
B v
CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “OFF”". | tors.
2. Disconnect ECM hamess connecior.
3. Loosen and retighten engine ground
SCrews.
4, Check harness continuity between ter-
minal @ and ECM terminal @ .
Continuity shouid exist.
It OK, check harness for short.
l OK
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
Check hamess continuity between termi- "] tors.
nal @ and ECM terminal @.
Continuity should exist.
If OK, check harmess for short.
l OK
Loosen and retighten engine ground.
NG

Replace mass air flow sen-
S0r.
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TROUBLE DIAGNOSIS FOR DTC P0100

SEFQ3OT

244

Mass Air Flow Sensor (MAFS) (Cont’d)
COMPONENT INSPECTION

Mass air flow sensor

1. Turn ignition switch “ON".
2. Start engine and warm it up sufficientiy.
3. Check voltage between terminal (O and ground.

Caonditions Voltage V
Ignition switch "ON" (Engine stopped.) Less than 1.0
Idle {Engine is warmed-up sufficiently.) 1.3-1.7
2,500 rpm 1.7-21
Idle to about 4,000 rpm* 1.3 - 1.7 to Approx. 4.0

*: Check for linear voltage rise in response to increases 1o about 4,000 rpm
in engine speed.

4. If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor

';ii‘:ﬂ:: sensor The absolute pressure sensor is connected to the MAP/BARO
switch solenoid valve by a hose. The sensor detects ambient baro-
metric pressure and intake manifold pressure and sends the volt-

age signal to the ECM. As the pressure increases, the voltage
rises. The absolute pressure sensor is not used to control the
engine system. It is used only for on board diagnosis.
SEF428Q
5| :
45 X
> 4]
535f : Ambient
g 3r ' barometic
gast !
> 2t ' pressure
215} Vacuum
5 1 !
O sk 1
033 106.6
(100, 3.94) (800, 31.50)
Pressure kPa {mmHg, inHg)
(Absolute pressure) SEF9465

Diagnostic Trouble

heck It
Malfunction is detected when ... Check ltems

Code No. (Passible Cause)
PO105 A) An excessively low or high voltage from the sen- | ® Harness or connectors
0803 sor is sent to ECM. {Absolule pressure sensor circuit is open or
shorted.)

& Absclute pressure sensor

B) A low voltage from the sensor is sent to ECM e Absolute pressure senscr
under heavy load driving conditions.

C) A high volitage from the sensor is sent to ECM #® Hoses
under light load driving conditions. (Hoses between the intake manifold and absolute
pressure sensor are disconnected or clogged.)

* Intake air leaks

¢ Absolute pressure sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If the DTC cannot
be confirmed, perform “Procedure for malfunction B, “OVER-
ALL FUNCTION CHECK?”. i there is no problem on “Procedure
for malfunction B”, perform “Procedure for malfunction C”.

Procedure for malfunction A

1} Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 6 seconds.
OR
Gn,g 1) Turn ignition switch “ON” and wait at least 6 seconds.
2) Select "MODE 7" with GST.
OR
@ 1) Turn ignition switch “ON" and wait at least 6 seconds.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-99
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TROUBLE DIAGNOSIS FOR DTC P0105

246

Absolute Pressure Sensor (Cont’d)

If the DTC cannot be confirmed, perform “Procedure for malfunc-
fion B”, “OVERALL FUNCTION CHECK” on next page.

Procedure for malfunction C

2
3)

4)
5)

Start engine and warm it up sufficiently.

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

Start engine and let it idle.

Wait at least 15 seconds.

i 1
& 2%

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

OR

5 3

Start engine and warm it up sufficiently.

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

Let engine idle and wait at least 15 seconds.

Turn ignition switch “OFF”.

Perform “Diagnostic Test Mode N (Self-diaghostic
resuits)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0105

¥ MONITOR 3% NO FAIL
ABSOL PRES/SE 4.4y

r RECORD
SEF577Q
ENGINE SPD ..................... DRPM
COOLANT TEMP ................ 69°C
VEHICLE SPD ..... oo OMPH
IGN ADVANCE ... 3.0

CALC LOAD ....

INTAKE AIR ..... "
FUEL SYS #1 .rervernrnns OL
FUEL SYS #2 ..

SEF518R

[[_Ecm _Jo[connecTor|
66

e e |

SEF471R]

Absolute Pressure Sensor (Cont’d)
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of absolute pres-

sure sensor circuit. During this check, a 1st trip DTC might not be
confirmed.

Procedure for malfunction B
1) Tumn ignition switch “ON".
2) Select “ABSOL PRES/SE” in “DATA MONITOR” mode
with CONSULT.
3} Make sure that the voltage of “ABSOL PRES/SE” is
more than 1.74 [V].

@ 1) Turn ignition switch “ON".
2) Select “MAP” in “MODE 1” with GST.
3) Make sure that the pressure of “MAP” is more than 46

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

1) Turn ignition switch “ON".
2) Make sure that the voltage between ECM terminal &
and ground is more than 1.74 [V].
If the DTC cannot be confirmed, peirform “Procedure for malfunc-

tion C” on the previous page.
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TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01

ABSOLUTE m : Detectable line for DTC
PRESSURE : - le ki DT
SENSOR e - Non-detectable line for DTC
{AD AT models

{£

3

!"_I —_____________-"_—___—___T‘!
S V"
O n————
@m
5|
9

LG/R w B B
[49] Ifss ] I[so]] I[as]]
TAMB PRES GND-A SENS
?—I GND
B B
e
ECM (ECCS CONTROL MODULE) AT CONTROL UNIT
2= _=>lals
BB EEGIE

HEEIEINEIL B IE
5186|7181 16171 {19

1011024103 |104]106{106
107|1080169] (1G] #11}412
113]114)115] |118]117[118

MEC899B
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TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)

U DIAGNOSTIC PROCEDURE
If the trouble is duplicated after “Procedure for malfunction A
or B”, perform “Procedure A” below. i the trouble is dupli-
cated after “Procedure for malfunction C”, perform “Proce-
dure B” on next page. @)
Procedure A
INSPECTION START MA
Absolute pressure
sensor harness
connector SEF472R v NG [EM
CHECK POWER SUPPLY. »i Repair harness or connec-
oy DISCONNEGT 1. Tum ignition switch “OFF"". tors.
E} @i@‘ 2. Disconnect absolute pressure sensor LC
18. ! harness connector.
3. Turn ignition switch “ON".
@Eﬁ) 4. Check voltage between terminal 3 and
engine ground with CONSULT or lester.
Voltage: Approximately 5V
OK
== )
E v NG _ FE
D O CHECK GROUND CIRCUIT. »| Check the following.
= 1. Turn igniticn switch “OFF”. # Harness for open or
2. Loosen and retighten ground screw. short between ECM and
a7ant | 2 Check harness continuity between ter- absolute pressure sen- Cl,
SEFard minal @ and engine ground. sor
E = ;. Continuity should exist. H L ess connectors
ngine groun If OK, check harness for shor. P qm
'—-ji N \G # Harness for open or T
CK short between A/T con-
trol unit and absolute
pressure sensor
u, If NG, repair harness or AT
connectors.
¥ NG PD
CHECK INPUT SIGNAL CIRCUIT. »| Repair hamess or connec-
9\ 1. Disconnect ECM harnesgs connector. tors.
2. Check harness continuity between ECM ,
Exhaust manifold tgrminal @ and tlec:mlna‘ @ - FA
W TN ontinuity should exist.
cover SEFS13RA i OK, check harness for short.
B] JoK
DISCOMNECT
Eﬁ} ((ﬁ%\ Locsen and retighten engine ground.
g ‘ ) 5
NG
CHECK COMPONENT Replace absolute pressure
(Absolute pressure sensar). Sensor. ;%T
Refer to “COMPONENT INSPECTION",
@ EC-105.
X ﬂ ¥ OK RS
= Disconnect and reconnect harness con-
SEF474R nectors in the circuit. Then retest.
BT
‘ Trouble is not fixed. B
- @ ) g Ee Check ECM pin terminals for damage and
HS. E@ Gﬁ:}] check the connection of ECM harness A
L connector. Reconnect ECM harness con-
[Ecm Jo[connEcToR]| @E@ nector and retest.
o6 1 EL
INSPECTICN END
] D)4
SEF475R
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

Procedure B

AN,

INSPECTION START

Absolute pressure

Refer to “COMPONENT INSPECTION”
on next page.

OK

h 4

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

Troubie is not fixed.
r

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

r

INSPECTION END

250

EC-104

sensor Vaguum
¢ auge
d gaug r
CHECK VACUUM SOURCE TO ABSO- | NG | CHECK VACUUM HOSE.
LUTE PRESSURE SENSOR. "| Check vacuum hose for
_—* 1. Start engine and warm it up sufficiently. clogging, cracks or
2. Disconnect vacuum hose to absclute improper connection.
SEF180T pressure sensor. If NG, repair or replace the
3. Check the vacuum pressure with hose.
!E vacuum gauge at idle. OK
Vacuum pressure:
Approx. -66.7 kPa ¥
{-500 mmHg, —19.69 inHg, -9.67 CHECK INTAKE SYSTEM.
psi) Check intake system for air
leaks.
OK
B :
TR CHECK HOSE BETWEEN ABSOLUTE NG | Repair or reconnect hose.
j% Improper connection PRESSURE SENSOR AND MAP/BARO i
U seFpipgl | SWITCH SOLENOID VALVE.
1. Turn ignition switch “QOFF".
2. Check hose for clogging, cracks or
improper connection.
OK
v
CHECK COMPONENT NG‘ Replace absolute pressure
{Absolute pressure sensor). "| sensor.




TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)
COMPONENT INSPECTION

m CONHECT
E} @ Absolute pressure sensor

@‘@ 1. Remove absolute pressure sensor with its hamess connector
r connected. &l

2. Remove hese from absolute pressure sensor.

Absoiute pressure
sensor

7 3. Turn ignition switch “ON” and check output voltage between
© . l ' terminal @ and engine ground.
® 1 The voltage should be 3.2 to 4.8 V. A

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

inHg, —3.87 psi) to absolute pressure sensor as shown in fig-
SEF476R ure and check the output voltage. B
The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3. LE
CAUTION:

Always calibrate the vacuum pump gauge when using it.
5. If NG, replace absolute pressure sensor.
FE
GL
T
AT

PD

([
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TROUBLE DIAGNOSIS FOR DTC P0110

ECM.

Intake air

Intake Air Temperature Sensor
The intake air temperature sensor is built into the air cleaner. The
sensor detects intake air temperature and transmits a signal to the

The temperature sensing unit employs a thermistor which is sen-
sitive to the change in temperature. Electrical resistance of the
thermistor decrease in response 1o the temperature rise.

This sensor is not used to control the engine system. It is used only
for the on board diagnosis.

temperature
$ensor
SEFg51S
20r (Reference data)
'] s Intake air temperature
§- a "IG (‘,F;J . Resistance (k}
g ar Acceptable
s 2 -10 (14) 70-11.4
s 19¢ 20 (68) 21-29
n
& 04F 80 (176) 0.27 - 0.38
0.2}
011l A L L L N}
2070 20 40 60 80 100
¢4} {31?) (65){1?4)“5(?)(17':6)(212)
Tempsrature °C {°F) SEF012P
Diagnostic
i heck |
Trouble Code Malfunction is detected when ... C ?c tem
No (Possible Cause)
P0110 A) An excessively low or high valtage from the sensor is | ® Harness or connectors
0401 sent to ECM.* (The sensor circuit is open or shorted.)

B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine
coolant temperature sensor.

® |ntake air temperature sensor

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

DTC No.
CONSULT . Detected items Engine cparating condition in fail-safe mode
ECM™1
GST
PO110 0401 Intake air temperature The ECM controls on the assumption that the intake air temperature is
SENSOr circuit 25°C (¥7°F).

252

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Procedure for malfunction A

1) Turn ignition 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 seconds.
2) Select MODE 7 with GST.

OR

NO
JOOLS,

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

then turn “ON".
3) Perform diagnostic test mode Il (Seif-diagnostic resuilts)
with ECM.

EC-106



TROUBLE DIAGNOSIS FOR DTC P0110

T MONITOR ¥ NO FAIL
COOLAN TEMP/S 30°C
I RECORD
SEF002P
FUEL S8YS5 #1 OPEN
FUEL SYS #2 OPEN
CALC LOAD 0%
COOLANTTEMP 31°C
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD ORPM
VEHICLE SPD OMPH
{GN ADVANCE 1.0°
INTAKE AIR 25°C
SEF549P

CONNECT

ECM iufgi CONNECTOHH B
51

&)

& LY

SEFQ06P

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

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

(194°F).

(a) Turn ignition switch “ON”.

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

{c) Check the engine coolant temperature.

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

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

3) Turn ignition switch “ON".

4} Select “DATA MONITOR” mode with CONSULT.

5) Start engine.

6) Shift selector lever te “D” position.

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

2 minutes.

OR

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

(194°F).

(a) Turn ignition switch “ON".

(b} Select MODE 1 with GST.

(c) Check the engine coolant temperature.

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

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

3) Start engine.

4) Shift selector lever to “D" position.

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

2 minutes.

6) Select MODE 7 with GST.

OR
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 ignition
switch “OFF” and cool down engine.
¢ Perform the following steps before the voltage is below
1.0V.

-3) Start engine.

4) Shift selector lever to “D" position.

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

6) Turn ignition switch “OFF”, wait at ieast 5 seconds and
then turn “ON",

7) Perform diagnostic test mode Il (Self-diagnostic results)
with ECM.

EC-107
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MA
EM
LG
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TROUBLE DIAGNOSIS FOR DTC P0110
Intake Air Temperature Sensor (Cont’d)

EC-IATS-01
INTAKE AlIR
@ QEMESEATUHE I : Detectable line for DTC
: Non-detectable line for DTC
{AD AT medeis
2] i
Lw B
A
O@i B 8
LW B B
- SENS
TAMB GND-A SIS
AT CONTROL UNIT

ECM (ECCS CONTROL MODULE) (F1)

[53
1zl —=[a]4
AHEEEREE] ™ =5

-

g hofifi2[i3fi4f1s @ 12 P2 s P v ) )
718 [felr7lelioko

[=] Fyt]

101[102{103]  [104[105]106
107|108]100] |1iGH111j112
113114 115] {116)117(118

MEC9008
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake air
temperature
sensor

SEF9515

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

T DISCONNECT
Iwm ' @

52

(1]=

Tan

MEGS8108

[B]

E DISCONNECT

1€ €
[mn

MECB11B

v
CHECK POWER SUPPLY. NGk Check the following.
1. Tum ignition switch “OFF". "] ® Hamess for open or
2. Disconnect intake air temperature sen- short between ECM and
sor harness connector. intake air temperature
3. Tum ignition switch “ON", sensor
4. Check voltage between terminal @ and If NG, repair hamess or
ground. connectors.
Voltage:
Approximately 5V
OK
B v
CHECK GROUND CIRCUIT. NG | Gheck the following.
1. Tum ignition switch “OFF”. "| ® Harness connectors
2. Check harness continuity between ter- (),
minal (D and engine ground. ® Harness for open or
Continuity should exist. short between ECM and
if OK, check harness for short. intake air temperature
OK sensor
# Harness for open or
short between A/T con-
trol unit and intake air
temperature sensor
If NG, repair harness or
conneclors
h 4
CHECK COMPONENT NG | Replace intake air tem-

(Intake air temperature sensor).
Refer to “"COMPONENT INSPECTION"
on next page.

OK

4

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

Trouble is not fixed.

r

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

Reconnect ECM harness connector and
retest.

h 4

INSPECTION END

EC-109

Y

perature sensor.




TROUBLE DIAGNOSIS FOR DTC P0110

intake Air Temperature Sensor {Cont’d)
COMPONENT INSPECTION

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

SEFS47Q

. {Reference data)

20 -
8F Intake ai .
g_ ntake E:lé l::ur;;)erature Resistance kO

% 2l 20 (68) 21-29
2
ERa: 80 (176) 027 - 038
g aaf

02|

0.1

20 0 20 40 60 B0 100
(-4} (32) (68){104) (140 (176)(212)
Temperature “C {°F)

SEFG12P

256
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TROUBLE DIAGNOSIS FOR DTC P0115

Terminal
Sensor

/ O ,
Gasket

Engine Coolant Temperature Sensor (ECTS)

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
which is sensitive 10 the change in temperature. The electrical
resistance of the thermistor decreases as temperature increases.

SEF594K
20r {Reference data)
101 H |
g g E?e%:eercac;ﬁ :;nt Voltage Resistance
g Acceptable °cp F) V) kS
g o
& 1.0 -10 (14} 44 70-11.4
B 0B[
§ 04k 20 (68) 35 21-29
0.2} 50 {(122) 22 0.68 - 1.00
O ¢ 20 a5 60 B0 100 90 (194) 0.9 0.236 - 0.260
(-4) (32) (68)(104)(140) (176}(212)
Temperature °G (°F} SEFpI2P
Diagnostic
Trouble Code Malfunction is detected when ... Check ftem
(Possible Cause)
No.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent to ECM.* (The sensor circuit is open or shorted.)
e Engine coolant temperature sensor

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

DTC No.
CONSULT " Detected items Engine operating condition in fail-safe mode
ECM*1
GST
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.

e Engine cooclant temperature decided
Condition (CONSULT display)
‘élist as ignition swilch is turned ON or 40°C (104°F)
art
More than 4 minutes after ignition ON o a
or Start 80°C (176°F)

40 - 8B0°C (104 - 176°F)

Except as shown above {Depends on the time)

EC-111
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TROUBLE DIAGNOSIS FOR DTC P0115
Engine Coolant Temperature Sensor (ECTS)
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
- OR
G@g 1) Turn ignition switch “ON" and wait at least 5 seconds.
2) Select “MODE 7" with GST.
OR
@@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
- 2} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”,
3) Perform diagnostic test mode Il {Self-diagnostic resuits)
with ECM.

258
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
EC-ECTS-01
@Gl
o EmEET e
NS Ay AT models MA
X L e
U/OR B
LG

O
éﬁ
=l
=

D)
LIOR B B FA
[51] Bl [35]
- SENS
T™w GND-A SIS
BR
ECM (ECCS CONTROL MODULE) (F1 ) AT CONTROL UNIT
gT
RS
1|2 >3[4 L=
516[7]8]9 o] Eil
I—l
BB EEEERE @ EEERE A
BOBRICEEESRRZE 6j3 71381390
' EL
10110103 [104]s05]104] IHE
107(108109] [110]111]152 mmrza [10] O
IERE RE REEEE BE| ﬁl: [19] im)4

SEF083R 2 5 9



TROUBLE DIAGNOSIS FOR DTC P0115

CDing fan (F %

Engine coolant temperature

sensor han"}c?ss cionnector \ SEF214P

dt»

B S
= SEF515R
El
€
i)
[Ql
e = SEF516R

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

260

y
| 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 ignitioh switch “ON". ture sensor
4. Check voltage between terminal @ and If NG, repair harmess or
ground with CONSULT or tester. conneclors.
Voltage:
Approximately 5V
OK
B y
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". | ® Harness for open or
2. Check harness centinuity between ter- short between ECM and
minal I} and engine ground. engine coolant tempera-
Continuity should exist. fure sensor
If OK, check harness for short. ® Harness for open or
short between A/T con-
OK i -
trol unit and engine cool-
ant temperature sensor
® Harness connectors
(F),
Iif NG, repair harmess or
connectors.
A
NG

CHECK COMPONENT

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

Y

oK

h 4

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

Trouble is not fixed.

h 4

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

y

INSPECTION END

EC-114

Replace engine coolant
temperature Sensor.




TROUBLE DIAGNOSIS FOR DTC P0115

BEF152P

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

Engine coolant temperature sensor
Check resistance as shown in the figure.

Temperature °C {°F) Resistance kQ
20 (68) 21-29
50 (122) 0.68 - 1.00
90 {194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-115
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor

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

Idle position of the throttle valve is determined by the ECM receiv-
ing the signal from the throttle position sensor. This controls engine
operation such as fuel cut. In addition, “a wide open & closed
throttle position switch” is built into the throttle position sensor unit.

Supply vollage: 5V

< {Applied between terminal
oy No. 1 and 3)
Wide open 6.0
/ throttle g
position o
; . QOutput voltage between
tch
@ (4) i 04 SWIC z terminal No. 2 and 3
5 y B Closed T 20
—] G 5| throttle £ ¥
4 o/ position g
13 switch E
Throttle z
u': 2 position % 2.0 /
@ —] 3} sensor el /
1]
o
]
9
>
2 % a5 50 135
© Throttle vaive opening angle (deg}
MECE93BA
Diagnostic
I Check ltems
Trouble Malfunction is detected when ... (Possible Cause)
Code No. °
PO120 ® An excessively low or high voltage from the sensor is | @ Harness or connectors
0403 sent to ECM.* (The sensor circutt is open or shonted.}

® Voltage sent to ECM is not practical when compared
with mass air flow sensor and camshaft position sen-
sor signals.

® Throttle position senser

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

DTC No.
CONSULT . Detected items Engine operating condition in fail-safe mode
ECM™1
GST
PO120 0403 Throttle position sensor | Throttle position will be determined based on the amount of mass air flow

circuit

and the engine speed.
Therefore, acceleration will be poor.

Driving condition

When engine is idiing Noarmal

When accelerating

Poor acceleration

262
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TROUBLE DIAGNOSIS FOR DTC P0120

¥ MONITOR ¥ NO

THRTL POS SEN
ABSOL THP/S

FAIL D

0.48V
0.0%

_RECORD

)

SEF024P

THHATL
15:38

NG data OK data
POS SEN 0000 THRTL PGS SEN 0000

x0.1V  +03'54 15:38

0 13 28 38 5 0 13

X011V +03"54
2 3 5

T

ABSOL THP/S 00°00  ABSOL THeP/S 00
15:38 % +0354  15:38 % 0354
C 25 S0 7510 0 25 50 75 100

T
.

.:‘

H
..

»

15:38

0036
00"37
00"38
0039
0041
0042
00743
0044
0045

»

THRTL ABSOL

POS TH/PO
SEN SEN 1938
v (%}

214 399 00746
220 413 0047
226 427 0048
232 444 0049
226 427 0050
220 413 00"51
258 504 00"52
266 525 00"53
276 549 54

THRTL ABSOL
05 TH/PQ

SEN SEN

) (%}
2.88 57.4
3.00 60.5
a1z 63.3
324 66.1
3.34 68.9
3.46 714
3.56 74.2
3.68 77.0
3.80 79.8

SEF021P|

[ EcM _ [o|coNN

ECTOR]|

23

43 (ground}

SEFG22P

Throttle Position Sensor (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the throttie
position sensor. During this check, a 1st trip DTC might not be
confirmed.
@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON".
4) Select “MANU TRIG” and “HI SPEED” in "DATA
MONITOR” mode with CONSULT.
5) Select “THRTL POS SEN” and “ABSOL TH-P/S” in
“DATA MONITOR” mode with CONSULT.
6) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
7) Print out the recorded data and check the following:
e The voltage when accelerator pedal fully released is
03-0.7V.
e The voltage rise is linear in response to accelerator
pedal depression.
e The voltage when accelerator pedal fully depressed
is approximately 4V.
OR

@ 1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON".
4) Check the voitage between ECM terminal @ and &
(ground} and check the following:
e The voltage when accelerator pedal fully released is
03-0.7V.
® The voltage rise is linear in response to accelerator
pedal depression.
e The voltage when accelerator pedal fully depressed
is approximately 4V.

EC-117
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (Cont’d)

ng?TSLE E : Detoctable line for DTC
POSITION e - Non-delectable line for BTG
y SENSOR Son :der
® : A/T models
1 £ R
LG/R w B
~xA
I [
I I
I [
| I -
I | M/, . {
| b O B B
o i @ @
4 t !
I I
| |
| |
| |
1 |
| I
I I
| |
| |
1 I
i i
i 1
I i
| |
| |
I I
LG/R w B B
IFast 23] 5] IGs]
AVCC VO GND-A ® __I SGENNL';S
B B
=4 =4
F15 G
ECM (ECCS CONTROL MODULE) AT CONTROL UNIT(JZT)
(<]
il = Y
ARHBEERE
w BR
e/
HEEROIBEEEEDRE @ R E S e e PR A s R R SR R
BABEBIEEEESZSE TS 4 < X TR TR R P P H.S.

101102]103] 1104]105[106)
1071108]109] {110] 111|112
113[114115] [116]117]118

A

MECS901B
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle position
ensor harness

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

ADJUST THROTTLE POSITION SEN-
SOR.
Perform BASIC INSPECTION, EC-71.

r=w DISCONNECT
)
GAE

| sy |

&

23

[Q]

T OISOONNECT
A€

I_Ecwm H_CONNECTOR” i

SEF566F

connector. Reconnect ECM harness con-

nector ana retest.

INSPECTION END

EC-119

OK
v @
SEF642R CHECK POWER SUPPLY. »| Repair harness or connec-
1. Turn ignition switch “OFF". fors.
2. Disconnect throttle position sensor har-
ness cenneclor.
o o 3. Turn ignition switch “ON".
<] V2w g 4. Check veoltage between terminal (D and
1s Eé}] ground with CONSULT or tester.
- Voltage: Approximately 5V
OK
_ B y
t NG ;
CHECK GROUND CIRCUIT, pi Check the following.
ol 1. Turn ignition switch “OFF”. e Harness connectors
2. Loosen and retighten engine ground (Fa), (me4)
= SCrew. ® Harness lor open or
3. Check harness continuity between ter- short between ECM and
SEF564P minal @ and engine ground. throtile position sensor
Continuity should exist. ® Harness for open or
- If OK, check harness for short. short between A/T con-
[E] Engine gfoulng S| trol unit and throttle posi-
OK tion sensor
If NG, repair harness or
connectors.
vy NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or connec-
1. Disconnect ECM harness connector. tors.
2. Check harness continuity between ECM
terminal @ and terminal @ .
@\ Continuity should exist.
If OK, check harness for short.
Exhaust manifoid
cover *™ ™~ SEF513RA lOK
E Loosen and retighten engine ground.
ot 24 g (B . NG
i TS. Eéj] t@ CHECK COMPONENT »| Replace throttle position
{Throttle position sensor). sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION” form BASIC INSPECTION,
on nexi page. EC-71.
] Jox
Disconnect and reconnect harness con-
= nectors in the circuit. Then retest.
SEF565P ¢Trouble is not fixed.
Check ECM pin terminals for damage and
check the connection of ECM harness

HA

LG

FE

cL

T

EIR

EDX
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle position
sensor harness

SEFB60R

266

Throttle Position Sensor (Cont’d)
COMPONENT INSPECTION

Throttle position sensor

PO

throttle valve manually.

Start engine and warm it up sufficiently.
Turn ignition switch “OFF”.
Disconnect throttle position sensor harness connector.

Check resistance between terminals @ and @ while opening

Throttle valve conditions

Resistance at 25°C (77°F)

Completely closed

Approximately 0.5 kQ

Partially open

05-40k0

Completely open

Approximately 4.0 kQ

If NG, replace throttle position sensor,

To adjust throtfle
INSPECTION”, EC-71.

EC-120

position

sensor, perform “BASIC



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature {(ECT) Sensor

Terminal
s . .
ensor ] The engine coolant temperature sensor is used to detect the
N engine coolant temperature. The sensor modifies a voltage signal
(] from the ECM. The modified signal returns to the ECM as the
| engine coolant temperature input. The sensor uses a thermistor
u which is sensitive to the change in temperature. The electrical
O resistance of the thermistor decreases as temperature increases.
Gaskal/
SEF584K|
0r {Reference data)
10F .
§ r Etr;gr:';e f;zzm Veltage Resistance
4r Accaptable ore 10 V) (k)
9 C (°F)
5 1o} ~10 (14) 4.4 7.0-11.4
5 068}
£ o4t 20 (68) 35 21-29
o2} 50 (122) 22 0.68 - 1.00
U 65530 60 B0 100 90 (194) 0.9 0.236 - 0.260
{-4) {32) (68}(104) 140) (176)(212)
Temperature °C{"F) SEF012P
Diagnostic
Trouble Malfunction is detected when ... (Pgshs?t?:; l?;:sse)
Code No.
P0125 L ] .Rationall incorrect voltage from the sensor is sent to ¢ Harness or connectors
0908 y g (High resistance in the circuit)

the engine.

ECM, even when some time has passed after starting

® Engine coolant temperature sensor
& Thermostat

EC-121

Gl

ERM
LG
(NES
€L
BT
AT
PO

FA



TROUBLE DIAGNOSIS FOR DTC P0125

¥r MONITOR ¥t NO FAIL

COOLAN TEMP/S 30°C

| RECORD
’ SEFOG2P

FUEL SYS #2 UNUSED
CALC LOAD 22%
COQLANT TEMP 30°C
G %
ENGINE SPD 1000RFM
VEHICLE SPD Qkm/h
IGN ADVANC 20.0°
INTAKE Al 26°C
MAF 0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
Sras oo
02s Bi,%2 0.080V

SEFO03P

cLoNh i c/ENy

| ECM TO [ CONNECTOR ||
51

2l

CONNECT

&

SEF004P
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Engine Coolant Temperature (ECT) Sensor

(Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the engine

coolant temperature sensor circuit. During this check, a 1st trip

DTC might not be confirmed.

Note: If both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC P0115.
" (See EC-111))

2
3)
4)

Turn ignition switch “"ON”.
Select “COOLANT TEMP/S”
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 10 minutes. (Be careful not
to overheat engine.)

in “DATA MONITOR”

Turn ignition switch “ON”,

Select “MODE 1 with GST.

Start engine and run it at idle speed.

Check that the engine coolant temperature rises to
20°C (68°F) or more. within 10 minutes. (Be careful not
to overheat engine.)

Turn ignition switch “ON",

Probe voltage meter between ECM terminal & 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 10 minutes. (Be
careful not to overheat engine.)

EC-122



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
EC-ECTS-01
@l
ENGINE COOLANT e : Detectable line for DTC
/-\/\7\/\-\ gEﬁggEATURE e Non-detectable line for DTC
N Y <A Y AT models I
2| L [EM
L/OR B
LG
&
\ 6L
MT
-
O — e B AT
PD
L/OR B 8 FA
= It a5t
™ GND-A %EI\?S’
BR
ECM (ECCS CONTROL MODULE) AT CONTROL UNIT (421
ST
RS
1]2 314
6 ﬂ8]91101112':~® @ B
==
1[2[3[4] [Biof1[ 2 a[i 415 @ 2 2 P e g e e e e € e A HA,
AHELEREETSE EaGENHNERETNEELETE H.s. B
. ! ' ElL
101f10g]109
107} 108]109 O
11312 i

SEFQ89R 269



TROUBLE DIAGNOSIS FOR DTC P0125

Engine coolant temperature-

Cooling fangp ;

e

sensor harngss (Eonnector \ SEF214P)
— DISCONHELT
lam
TS,
D
D 6
SEF645R,
E T INSCONNECT
U1
T5.
b:
SEF646H

270

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

‘r
CHECK POWER SUPPLY. NG | Check the following.
1. Tum 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 voltage between terminal @ and If NG, repair harness or
ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
E ,
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “"OFF"'. ® Harness connectors
2. Check hamess continuity between ter- (),
minal (I} and engine ground. e Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for short. engine coolant tempera-
ture sensor
OK e Harness for open or
short between A/T con-
trol unit and engine cool-
ant temperature sensor
If NG, repair hamess or
connectors.
4
CHECK COMPONENT NG= Replace engine coolant
(Engine coolant temperature sensor). termperature sensor.
Refer to “COMPONENT INSPECTION"
on next page.
oK
A
NG

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

OK

h 4

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

Trouble is not fixed.

r

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

¥

INSPECTION END

EC-124

CHECK COMPONENT
(Thermostat).

Refer to LC section.

If NG, replace it.




TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

N {Cont’d)

COMPONENT INSPECTION

Engine coolant temperature sensor
Check resistance as shown in the figure. i

Reference data
| ( ) MA

Temperature *C (°F) Resistance kQ
20 {68} 21-29 EM

SEF152F

50 (122) 0.68-1.0

3

90 (194) 0.236 - 0.260 ic

s

Acceptable If NG, replace engine coolant temperature sensor.

Resistanca kQ

P B O o=
= N DD N o@D
T T T

20 0 20 40 60 80 100
(-4) @?] (53}(1?4](1383 (171:5)(212) @ﬂ__.
emperature °C {°F) SEF012P

M

AT

PD

FA

BR

ST

RS

EC-125



TROUBLE DIAGNOSIS FOR DTC P0130

Louver

Holder
.v/

Heater pad

NS =7 s g g e o

t\\,\\.\\\\

Zirconia tube

SEF463R

-

Quiput voltage V, [v]

1] 1
Rich ~=—— Ideal ratic ——= Lean

Mixture ratio
SEF288D;

Front Heated Oxygen Sensor (Front HO2S)

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

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause)
P0130 ® An excessively high voliage from the sensor is sent to ECM. |  Hamess or connectors
0303 * The voltage from the sensor is constantly approx. 0.3V, {The sensor circuit is open or shorted.)
¢ The maximum and minimum voltages from the sensor do not | ® Front heated oxygen sensor
reach the specified voltages. e Fuel pressure

the specified time.

® The sensor does not respond between rich and lean within ¢ Injectors

¢ Intake air [eaks

272

EC-126



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)

- P— ] (Cont’d)
MONITOR NO FAIL
CMPSRPMRER)  2137rom OVERALL FUNCTION CHECK
MAS AWFL(SE ) ] ge,zp Use this procedure to check the overall function of the front heated
COOLAN TEMP/S ‘s4=c oxygen sensor circuit. During this check, a 1st trip DTC might not
FRO2SENSOR 037V be conf-llrmed. . . o]
FR 02 MNTR LEAN ) Start engine and warm it up sufficiently. L
NJ PULSE n 6 = 2) Select “MANU TRIG” and “HI SPEED” in “DATA
‘omsec MONITOR” mode with CONSULT, and select “FR O2
[y SENSOR” and “FR 02 MNTR”.
RECORD | 3) Hold engine speed at 2,000 rpm under no load during
SEF084P the following steps.

4) Touch “"RECCRD” on CONSULT screen.

5) Check the following.

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

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

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

R = "FR 02 MNTR”, “RICH”

L =“FR O2 MNTR", “LEAN”

e “FR O2 SENSOR” voltage goes above 0.6V at least
once.

e “FR O2 SENSOR” voltage goes below 0.35V at least
once.

: BB -
CMPS ol
’ (POS} .
(rpm . Maximum . -
0913 20850  0.19 o N A + Maximum voltage
09"11 2050 0.18 2 A S Lt should be over 0.6V
gg:gg gggg g:g 83;‘5— L o . at least one time.
09°05 2037 0:18 c@)x Pt e h ' . « Minimum voltage
o3 2060 023 9 N hould b below 0.35V
08 01 2012 0.43 25 Y o ~ 'JMinimL‘lﬁ 2! %Jast one‘ii?n‘;.
u_ .
[ GRAPH | S SEF086P
CONNECT —_ . OH .
e ]% @ 1) Start engine and warm it up sufficiently.
3, 2) Set voltmete@r@ probes between ECM terminal @ (sensor
o ' 2.0, stgnal) and (engine ground).
e PLCONNECTOR], \ s 3) Check the following with engine speed held at 2,000
4 & ): rpm constant under no load.

» V] ¢ Maltunction indicator lamp goes on more than 5 times
(Lﬁﬂ ! within 10 secends in Diagnostic Test Mode [l (FRONT
® O HEATED OXYGEN SENSOR MONITOR).

A J 7 & The maximum voltage is over 0.6V at least one time.
iy ¢ [:—@\H ¢ The minimum voltage is below 0.35V at least one time.
SEF085P

EC-127
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TROUBLE DIAGNOSIS FOR DTC P0130
Front Heated Oxygen Sensor (Front HO2S)

(Cont’d)
EC-FRO2-01
IGNITION SWITCH
ON or START
l MR : Detectable line for DTS
10A Refer to EL-POWER. s : Non-detectable line for DTC
| |
BR
FRONT
HEATED
OXYGEN
SENSCR
BR L w
.
‘ | |
| |
| i
I |
BR | |
| 1
F3
I—I_I , ,
| |
BR 1 1
| !
+ | I
| |
| 1
| |
i 1
I I
| I
| |
| 1
i 1
X o
L wW
= IEe]
Q2HF Q25F ECM
{ECCS
CONTROL B B
MODULE) _é_ _é_
Fi5) (F57

Refer to last page (Foldout page).

@53 , (F3)

1M102]103  |10411050106
107|108]109] |10 t1ji2
113114|115| 1116|117}118,

MEC902B
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TROUBLE DIAGNOSIS FOR DTC P0130

N
Exhaust manifoid

%/_ corr {4~

=)\

Front heated oxygen

Sensor harness conneactor
/ ﬂ&@ r

SEFB41R
[HSCONNECT & CISCONNECT
A€ M€
Tt -
I ecm  |ofconnecTor]| 1)2[3)
46
- H]
@E@ - SEF377R

Engine ground;

o\

Exhaust maniipld

cover MWt SEF513RA

Front Heated Oxygen Sensor (Front HO2S)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
harness connector and ECM hamess
connector.

3. Check harness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.

4. Check harness continuily between ECM
terminal @ (or terminal & ) and
ground.

Continuity shouid not exist.
Iif OK, check harness for short.

NG

oK

4

Loosen and retighten engine ground
SCrews.

E :

Repair harmess or connec-
tors.

CLEAR THE SELF-LEARNING DATA.

1. Start engine and warm it up sufficiently.

2. Select "SELF-LEARNING

CONT” in "ACTIVE TEST”
mode with CONSULT.

3. Clear the seli-learning controk
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs PO171,
P(172 detected? Is it difficuit
to start engine?

OR

Yes

B activetesT B [

. Turn igniticn switch “OFF" and
wait at least 5 seconds,
3. Disconnect mass air flow sensor

SELF-LEARN

CONTROL
======== MONITOR

CMPS-RPM(REF)

COOLAN TEMP/S

FR O2 SENSOR

FR 02 MNTR

100%

812rpm
93°C
0.9V
102%

harness conneclor, and restart
and run engine for at least 3
seconds al idle speed.

4. Stop engine and reconnect
mass air flow sensor hamess
connector.

5. Make sure diagnostic trouble

| CLEEE]AR ]

SEF1007

code No. 102 is displayed in
Diagnostic Test Mode .

6. Erase the diagnostic test mode
I (Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
Il

7. Run engine for at least 10 min-
utes al idle speed.
Are the 1st trip DTCs 0114,
0115 detected? Is it difficult to
start engine?

J,No

®

EC-129

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO171,
PO172", EC-143, 148.

CL

M

AT

)

EL

DX

275



TROUBLE DIAGNOSIS FOR DTC P0130

276

Front Heated Oxygen Sensor (Front HO2S)

(Cont’d)

®

!

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

Trouble is not fixed.

nector and retest.

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

NG

OK

Y

INSPECTION END

EC-130

_| Replace front heated oxy-
| gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0130

Closed Loop Control

e The closed loop control has one trip detection logic.

Diagnostie Check ltems
Trouble Malfunction is detected when ... (Possible Cause) al
Code No.
P0130 & The closed loop control function does not operate # The front heated oxygen sensor circuit is open or
0307 even when vehicle is driving in the specified condition. short. A
e Front heated oxygen sensor
e Front heated oxygen sensor heater

EM

= O OVERALL FUNCTION CHECK

MONITOR % NO FAIL Use this procedure to check the overall function of the closed loop LG
CMPS'RPM(REF)  2137rpm control. During this check, a 1st trip DTC might not be confirmed.
MAS AIR/FL SE 1.96v E 1) Start engine and warm it up sufficiently.
COOLAN TEMP/S 84°C . 2) Select “MANU TRIG” and “HI SPEED" in “DATA §3#
FR 02 SENSOR 0.37v MONITOR” mode with CONSULT, and select “FR O2
FR 02 MNTR LEAN SENSOR” and “FR O2 MNTR".
INJ PULSE 2.6msec 3) Hold engine speed at 2,000 rpm under no load during FE

i the following steps.
RECORD ' 4} Touch "RECORD” on CONSULT screen.
SEFD84P 5) Check the following. CL

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

onds. L
5 times (cycles) are counted as shown below:
cydle 1112131415 | AT
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R
PO

R = “FR 02 MNTR”, “RICH”
L =“FR O2 MNTR”, “LEAN"
. OR — FA
@ 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 rpm
in Diagnostic Test Mode Il (Front heated oxygen sensor
maonitor).

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-126.
Refer toc TROUBLE DIAGNOSIS FOR DTC P0135, EC-132. ST

BT

(Y

EL

(07
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed ECM Front
.| (ECCS .| heated oxy-
7| control "] gen sensor

module) heater

The ECM performs ON/OFF control of the front
. : Front heated oxygen sensor
heated oxygen sensor heater corresponding to the Engine speed {rpm) heater
engine conditions. Above 4400 OFF
Below 4,400 ON
Diagnostic Trouble Check Items
Malfunction is detected when ... .
Code No. unction | (Possible Cause)

PO135 e The current amperage in the front heated oxygen # Harness or connectors
0901 sensor heater circult Is out of the normal range. (The front heated oxygen sensor heater circuit is

{An improper voltage drop signal is sent to ECM open or shorted.)

through the front heated oxygen sensor heater.) e Front heated oxygen sensor heater

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

® 7

2)

Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.
Start engine and run it for at least 5 seconds at idle

speed.
OR

&

Start engine and run it for at least 5 seconds at idle
speed.
Turn ignition switch "OFF” and wait at least 5 seconds.
Start engine and run it for at least 5 seconds at idle
speed.
Select “MODE 3” with GST.

OR

@

3)

Start engine and run it for at least 5 seconds at idle
speed.

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

Perform “Diagnostic Test Mode 1I" (Self-diagnostic
results) with ECM.

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

278
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)
EC-FRO2/H-01

IGNITHON SWITCH

ON or START al
Refer to EL-POWER, m : Detectable line for DTC
s Non-detectable line for DTC
23
A
BR
EM
HEATED
OXYGEN LS
SENSGR
BR L W
[ ! [FI=
| |
+ | |
| |
I I GL
R I I
e
| | T
BR I I
| |
A I I
i ! AT
i i
| I
1 |
i I =)
| |
| |
I I
I ) FA
Te °
L W
e RA
fiis]l  I[a8]
0OzHF  02SF ECM
ECCS
aoNinoL s BR
L L
Fi = =
F15 F57
ST
Refer to last page (Foicout page).
;|
BT
GY
[FIA
HEEREEE
ic7f10gfto9) [110{111]112
walnalng| [nejirfire EL
[n

MEC303B 279
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TROUBLE DIAGNOSIS FOR DTC P0135

/ VN N R
Exhaust mamfold

VA&
&5 A

~—

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
m CHECK POWER SUPPLY. NG | Check the following.
Front heated oxygen 1. Disconnect front heated oxygen sensor | ® Harness connectors
hamess connector. (F).
sensor harness connector 2. Turn ignition switch “ON". ® 10A fuse
3. Check voltage between terminal @ and & Hamess for opan or short
ground. between front heated
SEFE41R Voltage: Battery voltage oxygen sensor and fuse
If NG, repair harness or
5 DISCONNECT OK connectors.
AE |
\d
aBDb) CHECK GROUND CIRCUIT. NG | Rgpair harness or connec-
1. Turn ignition switch “OFF™. | tors.
2. Disconnect ECM harness connector.
l® o 3. Check harness continuity between termi-
nal O and ECM terminal (3i5).
71 \ Continuity should exist.
((na‘ - 1 If OK, check harness for short.
AEC743 l OK
CHECK COMPONENT NG_ Replace front heated oxy-
B DISCOMNEGT DISCONNECT {Front heated oxygen sensor heater). "| gen sensaor.
. . Refer to “COMPONENT INSPECTION”
LS below.
[T Ecm |°|00NNECTOR” — OK
115 1]2[3) h
Disconnect and reconnect harness connec-
tors in the circuit, and retest.
(’tﬁ@ e %] 4 Trouble is not fixed.
A Check ECM pin terminals for damage and
AEC744 check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.
A
INSPECTION END
COMPONENT INSPECTION
= Front heated oxygen sensor heater
18 Check resistance between terminals @ and ).
Resistance: 2.3 - 4.3Q at 25°C (77°F)
DISCONNECT Check continuity between terminals @ and @, @ and @ .
E@ Continuity should not exist.
If NG, replace the front heated oxygen sensor.
C& i CAUTION:
Ea) Discard any heated oxygen sensor which has been dropped
SEFS850 from a height of more than 0.5 m (19.7 in) onto a hard surface
Q such as a concrete floor; use a new one.

EC-134



TROUBLE DIAGNOSIS FOR DTC P0136

Heater pad /Holder
A

SEF327R

Qutput voltage V. [v]

o H
Rich ==—— |deal ratic ———= Lean

Mixture ratio
SEF288D

ON BOARD DIAGNOSIS LOGIC

Rear Heated Oxygen Sensor (Rear HO2S)

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

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

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 of the three way catalyst causes the longer-switching time. To
judge the malfunctions of rear heated oxygen sensor, ECM monitors the sensor's voltage value and the a7
switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Pussible Cause)
PO136 ® An excessively high voltage from the sensor is sent to ECM. | @ Harness or connectors
0707 {The sensor circuit is open.)

® Rear heated oxygen sensor

& The maximum and minimum voltages frem the sensor are not [ ® Harness or connectors

reached to the specified voltages. (The sensor circuit is shorted.}
¢ |t takes more time for the sensor to respond between rich and | ® Rear heated oxygen sensor
lean than the specified time. e Fuel pressure
¢ [njectors

® |ntake air leaks

EC-135

MIA
EM
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TROUBLE DIAGNOSIS FOR DTC P0136

FUEL INJECTION

CMPS-RPM(REF)
FR 02 SENSOR
RR O2 SENSOR
FR 02 MNTR

AR 02 MNTR

B AactvetesT B [

—======= MONITOR

25%

725rpm
0.94V
1.89V
RICH
RICH

ol I Wi 29

SEF102P

[ ecm —E‘CONNECT@J

52

\ D O

43

2.0, 4
\‘\\ v,

SEF103P

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.

>N 1
® 3

3)

Start engine and warm it up sufficiently.

Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SENSQOR" as the monitor item with
CONSULT.

Check “RR O2 SENSOR” at idle speed when adjusting
“FUEL INJECTION” to +25%.

“RR 02 SENSOR" should be above 0.60V at least
once when the “FUEL INJECTION” is +25%.

“RR 02 SENSOR” should be below 0.55V at least
once when the “FUEL INJECTION" is —-25%.

4)

OR
Start engine and warm it up sufficiently.
Set volimeter probes between ECM terminals &2 (sen-
sor signal) and @3 (engine ground).
Check the voltage when revving engine up to 4,000 rpm
under no load at least 10 times.
(depress and release accelerator pedal as soon as pos-
sible)
The voltage should be above 0.6V at least once.
If the voltage is above 0.6V at step 3, step 4 is not
necessary.
Check the voltage when revving engine up to 6,000 rpm
under no load. Or keep vehicle at idling for 10 minutes,
then check the voltage. Or check the voltage when
coasting from 80 km/h (50 MPH) in 3rd gear position.
The voltage should be above 0.48V and below 0.43V
at least once during this procedure.

-01"43
+04"65
192 256

x0.01V
128
1 I

64

RR 02 SENSOR

09:22

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

The voltage should be above
0.48V at least one time.

0.43V at least one time.

} The voltage should be below

SEF2185

282
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)
IGNITION SWITCH - -
ON or START EC-RRO2-01
I 1A Refer to EL-POWER. Gl
3
% mmmm : Detectable line for DTC
B.Fl e : Non-detectable line for DTC VA,
BR
ARG LG
I
BA
K
Fo0d EE
BR
GL
(vl
ENGD e I
' .3
AT
E}B_BB-.
i S
SENSOR 2]l Il PD
(E217) 025R  O2HR | ecm
6oL
MODULE) A
D
A
.—1 BR
]
B B
L B
— — %’*_’
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TROUBLE DIAGNOSIS FOR DTC P0136

! = [
AT oil pan—" [\ SEF957S

Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

. . €& @ EFy . &

CcM | CONNECTOR]I

ll

2

SEF374T]

Y

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Turn ignition switch “OFF”.

2. Disconnect rear heated oxygen sensor
harness connector and ECM harness
connector.

3. Check harness continuity between ECM
terminal G and terminal @ .
Continuity should exist.

4. Check harness continuity between ECM
terminal G2 {(or terminal @ ) and ground.
Continuity should not exist.

If OK, check harness for short.

oK

Y

E Engine ground

Exhaust manifoid
cover M i

SEF513RA|

Loosen and retighten engine ground

SCFrews.

Note: If engine ground is loose, voltage
between harness connector
terminal (® and engine body may
be changed by retightening.

E v

Check the following.

® Harness connectors
@,

# Hamess for open or short
between rear heated oxy-
gen sensor and ECM

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1. Loosen and retighten engine ground
SCraws.

2. Check harness continuity between termi-
nal @ and engine ground.
Continuity should exist.
If OK, check hamess for short.

NG

@]

€6
ab

=1l

SEF375T|

OK

¥

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

1 Trouble is not fixed.

Check the foltowing.

® Harness connectors
2GD)

e Harness for open or short
belween rear heated oxy-
gen sensor and engine
ground

If NG, repair harness or

connectors.

Check ECM pin terminals for damage and

NG

check the connection of ECM harness con-
nector. Reconnect ECM hamess connector

284

and retest.
lOK

INSPECTION END

EC-138

Replace rear heated oxy-
gen sensor.




TROUBLE DIAGNQOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

ECM Rear
. ECCS -
Camshaft position sensor Engine speed R f:ontrol > ;zﬁtzgn(::::
module) heaters
The ECM performs ON/OFF control of the rear OPERATION
heated oxygen sensor heaters corresponding to the
. . Rear heated oxygen sensor
engine speed. Engine speed rpm heaters
Above 2,800 OFF
Below 2,800 ON

Diagnostic Trouble

Check ltems

Maifunction is detected when ... (Possible Cause)

Code No.
PG141 ® The current amperage in the rear heated oxygen ® Harness or connectors
0802 sensor heater circuit is out of the normal range. {The rear heated oxygen sensor heater circuit is
{An improper voitage drop signal is sent to ECM open or shorted.)
through the rear heated oxygen sensor heater.) ¢ Rear heated oxygen sensor heater

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turnignition switch “ON” and select “DATA MONITOR”

mode with CONSULT, :
2) Start engine and run it for at least 5 seconds at idle

speed.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.

2) Tum ignition switch “OFF” and wait at least 5 seconds.
3) Start engine and run it for at least 5 seconds at idle

speed.
4) Select “Mode 3" with GST.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.

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

3) Perform “Diagnostic Test Mode |l (Seif-diagnostic
results)” with ECM.

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

EC-139
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

IGNITION SWITCH - -
ON or START EC RRO2/H 01
Refer to EL-POWER.
10A
23
23] . : Oetectable line for DTC
BR s : Non-detectable line for DTG
BR
e
BIR
BR
N
E208
A
(FDHGD) I___." i
' .
o ———cli}-o—@
il {
SENSOR [52] [110]
& 025R | O2HR | EcM
(ECCS
CONTROL
MODULE)
._l
|
B B
=4 L
Fi5 F57
Refer lo last page (Foldout page).
= @53 .
AR Em GINED
\&[s]7]8/ Gy a2/ Gy
101f102]109 [104}105
1o7]108109] [r1of i
EE ICIE R G EE
286 MEC9498

EC-140



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
\ \ Y
R‘e"ar'hemd CHECK POWER SUPPLY. NG | Check the following.
oxygen sensor 1. Turn ignition switch “OFF". 1 & Harness connectors
2. Disconnect rear heated oxygen sensor (Eziey .
P\ harness connector. e Harness conneclors
I ! 3. Turn ignition switch “ON". {(me3), (F3)
AT oil Pa”“'/ /\ seFas7s| | 4. Check voltage between terminal @ and e 15A fuse
ground. ® Hamess for open or short
Voltage: Battery voltage between rear heated oxy-
e oK gen sensor and luse
' If NG, repair harness or
15 connectors.
o B !
CHECK GROUND CIRCUIT. NG | Check the following.

‘ 1. Turn ignition switch “OFF". e Hamness connectors
l ' 2. Disconnect ECM harness connector. E%),

@ 3. Check harness continuity between termi- e Hamess for open or short
nal @ and ECM terminal (i10). between ECM and rear
SEF378T| o .
Continuity should exist. heated oxygen sensor
If OK, check harness for short. If NG, repair harness or
. DASCONNECT . DASCONHECT lOK connectors.
ad CHECK COMPONENT NG [ Replace rear heated oxy-
[ Ecv of CONNEGTORII g. (Rear heated oxygen sensor heater). "1 gen sensor.
110 Refer to “COMPONENT INSPECTION” on

next page.

B | = . i
Disconnect and reconnect harness connec-

tors in the circuit. Then retest.

SEF377T|

Trouble is not fixed.

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

INSPECTION END

EC-141
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TROUBLE DIAGNOSIS FOR DTC P0141

HAE &
B —

[@]

————ttrn,

J

SEF378T|

288

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

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals @ and @) .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
2ad®.0,@ No
@and®, 2. @

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-142



TROUBLE DIAGNOSIS FOR DTC P0171

ON BCARD DIAGNOSIS LOGIC

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoretical
mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The ECM cal-

Fuel injection System Function (Lean side)

culates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the

ECM judges the condition as the fuel system malfunction and light up the MIL (2 trip detection logic).

Diagnostic Trouble

Malfunction is detected when ...

ECM
Densily of oxygen in exhaust gas (ECCS -
Front heated oxygen sensor (Mixture ratio feedback signal) control * Injectors
madule)
Check ltems

Code No. {Possible Cause)
PO171 ¢ Fuel injection system does not operate propetly. ® Intake air leak
o115 # The amount of mixture ratio compensation Is too large. e Front heated oxygen sensor

{The mixture ratio is too lean.)

# Injectors

e Exhaust gas leak

e Incorrect fuel pressure
e | ack of fuel

¢ Mass air flow sensor

B ACTIVETEST

SELF-LEARN 100%
CONTROL

===MONITOR===%

CMPS-RPM (REF) Orpm
COOLAN TEMPF/S 93°C
FR 02 SENSOR 0.00v
A/F ALPHA 100%

O

=

CLEAR

AEC554

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

5
3)
4)

5)
6)

7)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSULT.
Clear the selif-learning control coefficient by touching
"CLEAR".

Select “DATA MONITOR” mode with CONSULT.

Start engine again and run it for at least 10 minutes at
idle speed.

The 1st trip DTC P0171 should be detected at this
stage, if a malfunction exists.

If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.

Crank engine while depressing accelerator pedal. If engine
starts, go to “DIAGNOSTIC PROCEDURE”, EC-146. If
engine does not start, visually check for exhaust and intake
air leak again.

OR

EC-143
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TROUBLE DIAGNOSIS FOR DTC P0171

jrH]

N
55 air fiow sensor:
" harness connector A
i
N

kAir cleaner housing
T P SEF942Q

290

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

1)
2)
3)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode |l to Diagnostic Test Mode |.

Perform Diagnostic Test Mode Il (Self-diagnostic
resuits) 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.

10) If it is difficult to start engine at step 9, the fuel injection

system has a malfunction.

Crank engine while depressing accelerator pedal. If engine
starts, go to “DIAGNOSTIC PROCEDURE", EC-146. If
engine does not stan, visually check for exhaust and intake
air leak again.

EC-144



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function {(Lean side)

(Cont’d)
IGNITION SWITCH
ON or START BATTERY EC-FU E[_-O1
. | |
10A 30A &l
(]
1] ]
BR W . , WA
Refer to EL-POWER. R : Detectable line f<.>r DTG
1 s : Nor-detectable line for DTC
IGNITION EM
OFF ST |SWITCH
acce- 4
1] A LG
= B/R
EC
B/R
I
BR BR EE
oy - - €D _____ ;
BR BI-R
[ | ] [ |
B/R B/R B/R B/R
21 =1 2 1l =1 T
INJECTOR INJECTOR INJECTOR INJECTOR
NO.1 NO.2 NO.3 NO.4
g GI), g 20 é (GD)] GD)] AT
L ILe]) L) (L)
Vi.’B Y.fB G/B LiB
W/B v/B G/B LB PD
[Foz]l iho_rﬂ IIWII fog]
INJ# T INJ#2 INJ#3 hN#4 ECM (ECCS BA
CONTROL MODULE)
O2HF O2SF
L] e .
l—r'I A
L f~ T T T ra w
\ \
-5 Bve—
LI R -9 B
"B —
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TROUBLE DIAGNOSIS FOR DTC P0O171

SEF093P

Fuel Injection System Function (Lean side)

(Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A\ d

CHECK EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for an
exhaust air [eak before the three way cata-
lyst.

NG Repair or replace.

oK

v

F=eV/\

NN

|
/ /— Exhaust manifold

fl

SEF641R

CHECK INTAKE AIR LEAK.
Start engine and run it at idle. Listen for an
intake air leak after the mass air flow sen-

NG Repair or replace.

S0r.
l OK
B

[E]

DISCONNECT
l '3

ECM__ [o|CONNECTOR| Gj%]@

(4

6

o |

DISCONNICT
A€

AEC717,

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch "OFF".

2. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector.

3. Check harness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.

4. Check harness continuity between ECM
terrminal @ (or terminal @ ) and ground.
Continuity shouid not exist.

If OK, check harness for short.

NG Repair harness or connec-

lOK

tors.

292

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to page EC-25.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
{2.4 kgfcm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/em?, 43 psi)

NG T check fugl pump and cir-

¥ OK

cuit. Refer {o EC-298.

CHECK MASS AIR FL.OW SENSOR.
Check “MASS AIR FLOW" in
“DATA MONITCR” mode with
CONSULT.
1.5 - 4.5 g-m/sec: at idling
6.0 - 14.0 gm/sec: at 2,500 rpm
OR

NG Check connectors for

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

Refer to EC-94.

Check "mass air flow” in MODE 1
with GST.

1.5 - 4.5 gm/sec: at idling

6.0 - 14.0 g-m/sec: at 2,500 rpm

yOK
®

EC-146



TROUBLE DIAGNOSIS FOR DTC P0171

B ACTIVE TEST B D

*** POWER BALANCE ***

MONITOR = = =
CMPS«RPM{REF} 737rpm
MAS AIR/FL SEN  Q.98V
IACV-AACHY 41%

E -

— . —
— — -

RESET

Suitable tool

SEF730L

SEF595Q)

Fuel Injection System Function (Lean side)

(Cont’d)
@

l

CHECK FUNCTION OF INJECTORS.
1. Install all parts removed.
2. Start engine.

3. Perform “POWER BALANCE" in
"ACTIVE TEST” mode with
CONSULT.

4. Make sure thal each circuit pro-
duces a momeniary engine
speed drop.

oR

NG [ perform TROUBLE DIAG-

Y

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

®

OK

¥

Confirm that the engine is cooled down
and there are nc fire hazards near the
vehicle.

[ﬂ L 4

1. Tumn ignition switch “OFF”,

2. Remove injector assembly.
Refer to EC-26.
Keep fuel hose and all injectors con-
nected to injector galiery.

!

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-293.
Repair harness or connec-
tors.

1. Disconnect ignition coil harness connec-
tor.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG Replace injectors from

‘LOK

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

pd

INSPECTION END

EC-147

Y

which fuel does not spray
out.
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TROUBLE DIAGNOSIS FOR DTC P0172

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

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoretical
mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The ECM cal-
culates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.}, the
ECM judges the condition as the fuel system malfunction and light up the MIL (2 trip detection logic).

ECM
Density of oxygen in exhaust gas
Front heated oxygen sensor - Y lxyg - 9 > (ECCS * Injectors
{Mixture ratic feedback signal) control
module)
Diagnostic Trouble Check ltems
Malfunction is detected when ...

Code No. anetiont eaw (Possible Cause)
PO172 s Fuel injection system does not operate properly. & Front heated oxygen sensor
0114 ® The amount of mixture ratio compensation is too large. ® [njectors

(The mixture ratio is too rich.) ® Exhaust gas leak
¢ Incorrect fuel pressure
¢ Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

W ACTIVETESTE ] PROCEDURE (Overall)
EEhFThE,AL“” 100% 1) Start engine and warm it up sufficiently.
— — — MONTOR === 2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “SELF-LEARN
gggfm’ Q"E(SEIFS) gg:gm CONTROL” in “ACTIVE TEST” mode with CONSULT.
R 02 SENSOR 0.00V 4) Clear the self-learning control coefficient by touching
AF ALPHA 100% “CLEAR".
@ 5) Select "DATA MONITOR” mode with CONSULT.
| CLEAR 6) Start engine again and run it for at least 10 minutes at
idle speed.
AEC554 The 1st trip DTC P0172 should be detected at this

stage, if a malfunction exists.

7) I it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.

Crank engine while depressing accelerator pedal. If engine

starts, go to "DIAGNOSTIC PROCEDURE”, EC-146. If
engine does not starf, remove ignition plugs and check for
fouling, etc.

OR
.ﬁ. 1) Start engine and warm it up sufficiently.
5 2) Turn ignition switch “OFF” and wait at least 5 seconds.

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

4) Stop engine and reconnect mass air flow sensor har-
ness connector.

5} Turn ignition switch "ON”.

6) Perform Diagnostic Test Mode I (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

7) Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode |l to Diagnostic Test Mode |.

8) Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

\-Air clea
Pl

ner housing
N SEF

R\

294
EC-148



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)
(Cont’d)
9) Start engine again and run it for at least 10 minutes at
idle speed.
The 1st trip DTC 0114 should be detected at this stage,
if a malfunction exists.
10) If it is difficult to start engine at step 9, the fuel injection
systen has a malfunction.
Crank engine while depressing accelerator pedal. If engine
starts, go to “DIAGNOSTIC PROCEDURE”, EC-146. If
engine does not start, remove ignition plugs and check for
fouling etc.

EC-149
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(Cont’d)
IGNITION SWITGH BATTERY

ON or.STAHT . EC' FU E L'O 1

10A 30A

Ce]

|
BR w ] )
Refer to EL-POWER. .  Detectable line fclar pTC

. Iml — - Non-detectable line for DTG

IGNITION

OFF ST |SWITCH
AcCE- OoN

[ -

B'R
€3 D12
(m3) L'_I
BiR
o ch
EEN | T ) S
x ()] o
o .—.ﬁ
[ | ] |
B/IR BR BR B/R
1 il il 21
INJECTOR INJECTOR INJEGTOR INJECTOR
NO.1 NO2 NO.3 NO.4
é F21 é F20 é %
I R L 1KE]
W/B ¥/B G/B LB
I 1 | |
wiB Y/B G/B LB
[ioz] a1l [iod]l [[iog]l
INJ#H INJ#2 iNJ#3 NJ#4 ECM (ECCS
CONTROL MODULE)
O2HF 02SF
(9] ]
R T '
\ \
L& Eea—d
et S e—
FRONT HEATED = i
OXYGEN SENSOR j‘_ j_
E® L L
Fi5
Reter to last page (Foldout page}.
(G
[—] (5]
(DD @ @.@ Rk D . D
w B B B B W

101]102]103| {104 38

107]108[100] [110 : f PP

13j1141115] |16 49
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TROUBLE DIAGNOSIS FOR DTC P0172

SEFG99P

N

/ LI
/—Exhausl manifold

SEF641R

Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

B |

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-

NG

Repair or replace.

lyst.
OK
B

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF".

2. Disconnect front heated oxygen sensor
harness connectar and ECM harness
connector.

3. Check harness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.

4. Check hamess continuity between ECM
terminal @ (or terminal @ ) and ground.
Contihuity should not exist.

if OK, check harness for short.

NG

.| Repair harness ar connec-

E DISCONNECT OISCONKECT
€ . €
[ ]
I__EcM |°|GONNECTOR|| apb
46 B

® L]

AEC717|

lOK

7| tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure 1o zero.
Refer to page EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

NG

.| Check fuel pump and cir-

OK
\d

" cuit. Refer to EC-298.

CHECK MASS AIR FLOW SENSOR.

Check "MASS AIR FLOW” in
“DATA MONITOR” mode with

CONSULT.

1.5 - 4.5 g-m/sec: at idling

6.0 - 14.0 g-m/sec: at 2,500 rpm

NG

Check connectors for

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

Refer to EC-94.

OR
Check “mass air flow” in MODE 1
with GST.
1.5 - 4.5 gm/sec: at idling
6.0 - 14.0 gm/sec: at 2,500 rpm

¢0K
®

EC-151
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TROUBLE DIAGNOSIS FOR DTC P0172

BactiveTesTE [
* % POWER BALANCE * # %

737rpm
0.98v
41%

__________ MONITOR
CMPS=RPM(REF)
MAS AIR/FL SEN
IACV-AAC/V

Fuel Injection System Function (Rich side)

(Cont’d)

|

nli”i_”_tlj MONITOR

N N | I | s

SEF373T)

Suitable too!

CHECK FUNCTION OF INJECTORS

(RIGHT BANK).

1. Install all parts removed.

2. Start engine.

3. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.

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

OR

NG

¥

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

heard.
iOK

MEC7038

Remove injector assembly.

Refer to EC-26.

Keep fuel hose and all injectors connected
1o injector gallery.

298

L 4

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

vehicle.
'

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-293.
Repair harness or connec-
tors.

1. Disconnect all injector harmness connec-
tors.

2. Disconnect ignition ¢oil harmess connec-
tor.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

Drips

Does not drip.
A

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

and retest,

INSPECTION END

EC-152

Replace the injectors from

" | which fuel is dripping.




TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor

The tank fuel temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the fuel
temperature input. The sensor uses a thermistor which is sensitive
to the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases.

Luggage room
Tank luel temperature -
* sensor harness connector
v
S
2 ﬁ
Tank fuel
temperature sensor SEF477R

{Reference data)

20¢
W Fluid temperature Voltage Resislance
ar o a
g i  hoceptatie C (°F) v) (kQ2)
g 2f 20 (68) 35 23-27
2 48r 50 (122) 22 0.79 - 0.90
& 04t
0.2}
0.1 5 1 L 1 M 1
20 0 20 40 60 BQ 100
(-4) (3+'2) (68} (104) (140) (1';’:6)(212)
amperature °C ("F) SEFQ12P
Diagnostic
Trouble Code Malfunction is detected when ... Check ltems
No (Possible Causes)
PO180 ® An excessively high or low voltage is sent to ECM. & Harness or connectors
0402 & Raticnally incorrect voltage is sent to ECM, compared {the sensor circuit is open or shorted.)
' with the voliage signals from engine coolant tempera- | ® Tank fuel temperature sensor
ture sensor and intake air temperature sensor.

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
1) Turn ignition switch “ON”.
2 2) Select “DATA MONITOR"” mode with CONSULT.
3) Wait at least 12 seconds.
. OR
Gﬂ; 1) Turnignition switch “ON” and wait at least 12 seconds.
2) Select "MODE 7”7 with GST.
OR
1) Turn ignition switch “ON” and wait at least 12 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3} Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-153
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TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

EC-TFTS-01
gL:l{EIéEAL’}'r.sI(IT g : Detectable line for DTC
—@~ A L RE e : Non-defectable line for DTC
SENSOR) : Models with ABS
Tl | R : Models without ABS
Y B
4
*1: CABD 16
(eD: B> ¥ Cae
TI31):
@ @
E3: o>
+| |
B35 '_:_I
=
(&) ¥ FBB
BB
.J
s
T8

-
B

g B8 a
FTEMP ECM n a
(ECCS ® @
CONTROL
MODULE) = B A
] 1

112 [ 1e[a]<"_>T4]s5]& - = E®

33 HEAALRHEERED [1I2{s]4]s]se[7]81 B‘if '

101[102{103| [104{105]106 .ﬂ.ﬂ n 2
5[6]7 2d[2s]z8]z7
107]108[109) [110[111]112 10 O
[11]12]13] 4] 1) [28]30]31]32[ 33
113p114]11s| f1ief117]118 fe[i7Tie] [19] Al [Refa]
300 MECS06B
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TROUBLE DIAGNOSIS FOR DTC P0180

Luggage room

\\ AN

Tank fuel temperature
sensor harness connector

R l
L=
)> Qfﬁa{

Tank fuel temperature sensor

is built into fuel tank. SEF478R

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A4

b 57

Jun

€
T2
£,

© o

i

B]
M€ &
@
T\@ﬂ

CHECK POWER SUPPLY. NG | Check the following.

1. Disconnect lank fuel temperature sensor "] ® Harness connectors
harness connector. (Models with ABS)

2. Turn ignition switch "ON"™, G,

3. Check voltage between terminal (I} and (Models without ABS)
ground with CONSULT or tester. (Tar),
Voltage: Approximately 5V & Harness connectors

oK @E®.

* Hamess continuity
between ECM and tank
fuel temperature sensor

If NG, repair harness or

connector,

B v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “CFF". | ®» Harness connectors
2. Check harness continuity between termi- (GDR
nal @ and body ground. e Harness for open or short
Continuity should exist. between tank fuel tem-
If OK, check hamess for short. perature sensor and body
OK ground
If NG, repair harness or
connactor.
v
CHECK COMPONENT NG ! Replace tank fuel tempera-
(Tank fuel temperature sensor). 1 ture sensor.

Refer to “COMPONENT INSPECTION" on

next page.
lox

Disconnect and recennect 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,

v

INSPECTION END

EC-155
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TROUBLE DIAGNOSIS FOR DTC P0180
Tank Fuel Temperature Sensor (Cont’d)

COMPONENT INSPECTION
Tank fuel temparature
sensor connector Tank fuel temperature sensor
N Check resistance while heating the sensor with hot water or heat
gun as shown in the figure.
Temperature °C (°F) Resistance k(1
@ 20 (68) 23-27
50 {122) 0.79 - 0.90
SEF3797 If NG, replace tank fuel temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC

if a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshalft position sen- gy
sor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

MA

Engine speed ECM

Crankshalt position sensor (OBD)

h A

1. One Trip Detection Logic (Three Way Catalyst Damage) EM
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 revolutions. LG
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change

from blinking to lighting up.

{After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause g3
three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the FlE
malfunction indicator lamp will light up based on two trip detection iogic. In this condition, ECM monitors
the misfire for every 1,000 revolutions of the engine.

cL
Diagnostic Trouble o Check ltems
Code Nos. Malfunction is detected when ... (Possible Cause)
IV
PO3G0 (0701) o Multiple cylinders misfire. ¢ Improper spark plug
& Insufficient compression
® incorrect fuel pressure
PO301 (0608) * No. 1 eylinder misfires. e EGR vaive AT
& The injector circuit is open or shorted.
PQO302 (0607) & No. 2 cylinder misfires. # Injectors
o Intake air leak PD
P0303 (0606) e No. 3 cylinder misfires. ® The ignition secondary circuit is open or
shorted. 54,
P0304 (0605 e No. 4 cylinder misfi ® Lack of fuel
¢ ) 0. 4 cylinder misiires. ® Magnetized flywheel (drive plate)
RA

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

1) Turn ignition switch “ON”, and select “DATA MONITOR” mode with CONSULT.
2) Start engine and warm it up sufficiently. BR
3) Turn ignition switch “OFF” and walit at least 5 seconds.
4) Start engine again and drive at 1,500 - 3,000 rpm for at least 3 minutes.

Hold the accelerator pedal as steady as possible during driving. ST
Note: Refer to the freeze frame data for the test driving conditions.
OR
RS

@ 1} Start engine and warm it up sufficiently.
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. BT
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. HA
OR
1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds. EL

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 Ii (Self-diagnostic results)” with ECM. (D24
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEC547A

o]

B ACTIVE TEST R D

% ¥ ¥ POWER BALANCE * ¥ %
MONITOR

CMPS-RPM (REF)  825rpm

MAS AIR/FL SE 153V

IACV-AAC/V 26%
M2 et

I START

LI IE

SEF564N

Injector harness
%connector {for No. 2 cylinder}

;

&

SEF457P

Al idle Click
C,
A
- Suitable tool
-
7t Click
C')',-e "
SEF730L
Ignition wire
\
- Spark plug
v
i »
2 SEF282G
4

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Stop engine and visually check exhaust
tube, three way catalyst and muffler for
dent.

CHECK FOR INTAKE AIR LEAK. NG | piscover air leak location
Start engine and run it at idle speed. Listen 7| and repair.
for an intake air leak.
J’ OK
CHECK EXHAUST GAS CLOGGING. NG [ Repair or replace It

OK
¥
CHECK EGR FUNCTION. NG [ Repair EGR system.
Perform “Procedure for malfunction B g
“OVERALL FUNCTION CHECK", EC-175.
OK
B v
PERFORM POWER BALANCE TEST. No FGoto @A .
1. Perform “POWER BALANCE" in "
“ACTIVE TEST” mode.
2. ls there any cylinder which does
not produce a momentary
engine speed drop?
CR
When disconnecting each injector
harness connector one at a time, is
there any cylinder which does not
produce a momentary engine
speed drop?
Yes
v
CHECK INJECTOR. No | Check injector(s) and cir-
Does each injector make an operating | cuit(s). Refer to EC-293.
sound at idle?
Yes
® '
NG

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

Connect a kinown good spark plug to
the ignition wire.

Place end of spark plug against a suit-
able ground and crank engine.

Check for spark.

2.
3.

OK

{Go to ® on next page.)

EC-158

CHECK COMPONENT
(lgnition wires).

Refer to "COMPONENT
INSPECTION", EC-160.

OK NG

Y

Replace.

Check ignition coil, power
transistor and their circuits.
Refer to EC-2486.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304
No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
®
l
=
CHECK SPARK PLUGS. NG | Repair or replace spark @l
Remove the spark plugs and check for 1 plug(s).
fouling, etc.
A
l OK
seF156/ [ CHECK FUEL PRESSURE. NG [ Check fuel pump and cir- EM
1. Release fuel pressure to zero. (Refer to 71 cuit. (Refer to EC-298.)
page EC-25.}
2. install fuel pressure gauge and check G
fuel pressure.
At idie:
Approx. 235 kPa
(2.4 ka/cm?, 34 psi)
{’ OK EE
CHECK COMPRESSION PRESSURE. NGk Check pistons, piston rings,
o Check compression pressure. "] valves, valve seats and cyl- Gl
SEF203P Standard: inder head gaskets.
kPa (kgfem?, psi)/300 rpm
1,236 (12.6, 179)
Minimum: WY
kPa (kg/cm?, psi)/300 rpm
1,040 (10.6, 151} AT
Difference between each cylinder:
kPa (kg/cm?, psi¥300 rpm
98 (1.0, 14) BED
OK
¥
CHECK IGNITION TIMING. NG | Adjust ignition timing. EA
Perform BASIC INSPECTION, EC-71. "
OK
'
CHECK MASS AIR FLOW SENSOCR. NG | Check connectors for
Check “MASS AIR FLOW” in | rusted terminals or loose
“DATA MONITOR” mode with connections in the mass air | [BR
CONSULT. flow sensor circuit or engine
1.5 - 4.5 g-m/sec: at idling grounds.
6.0 - 14.0 g-m/sec: at 2,500 rpm Refar to EC-94. 8T
OR 1t NG, repair or replace it.
@ Gheck “mass air flow” in MODE 1
with GST. RS
1.5 - 4.5 g-m/sec: at idfing
6.0 - 14.0 g-m/sec: at 2,500 rpm
BT
l oK
{Go to ® on next page)
A
EL
X
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304
No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

{

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.
Check items on the ROUGH IDLE SYMP-
TOM in “"Symptom Matrix Chart”, EC-76.

OK

A 4

\ 4
Some tests may cause a 1st trip Diagnos-
tic Trouble Code to be set.

Erase the 1st trip DTC from the ECM
memory after performing the test. Refer to
EC-42.

4
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

INSPECTION END

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap termi-
nal. Move each wire while testing to check for intermittent
breaks.

Resistance:

e o 13.6 - 18.4 k{M/m (4.15 - 5.61 kQ/ft) at 25°C (77°F)

If the resistance exceeds the above specification, inspect igni-

SEF174P tion wire to distributor cap connection. Clean connection or

replace the ignition wire with a new one.
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TROUBLE DIAGNOSIS FOR DTC P0325

Terminal

PIEZO-ELEMENT

Knock Sensor (KS)

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 pressure. This
pressure is converted into a voltage signal and sent to the ECM.

SEF598K

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for knock

sensor malfunction. The knock sensor has one trip detection logic.

Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck ltems
(Possible Cause)
No.
P0325 & An excessively low or high voltage from the knock #® Harness or connectors
0304 sensor is sent to ECM. {The knock sensor circuit is open or shorted.}

® Knock sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: Before performing the following procedure, confirm that
battery voltage is more than 10V.

B "

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

2) Start engine and run it for at least 5 seconds at idle
speed.
OR
@ 1) Start engine and run it for at least 5§ seconds at idle
speed.
2) Select "MODE 3" with GST.
OR
1) Start engine and run it for at least 5 seconds at idle
speed.
2} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode 1l {Self-diagnostic

results)” with ECM.

EC-161
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TROUBLE DIAGNOSIS FOR DTC P0325
Knock Sensor (KS) (Cont’d)

EC-KS-01

ECM (ECCS CONTROL MODULE) mmmm— : Detectable line for DTC
e : Non-fdetectable line for DTC

=
=
-

= (NTTTTT T - N7 T
ZPE-E:T-E < et

o | _I
SENSOR B B
=14 =+
1 F15 F57
D@
GY B
JF———""1
101]t02]103] fro4]ros]o 112]3] [4] o122y s
iorjeeliog] fio[miiz| Lelel7IB19] O R4R5PETIRR [35
113f112[ns] [i16f117] 118 iﬁmlﬁiﬁ %EEE 49

MEC907B
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TROUBLE DIAGNOSIS FOR DTC P0325
Knock Sensor (KS) (Cont’d)

Y \G DIAGNOSTIC PROCEDURE

Engine ground
e

INSPECTION START

'

F5

]
Locsen and retighten engine ground @l
SCrews.
Note: If engine ground is loose, voltage
between harness connector (F25) MA
terminal (1 and engine body may
) be changed by retightening.
Exhaust manifold
cover M 11~ SEF513RA EM
g @f L 4
s ‘?\k CHECK INPUT SIGNAL CIRCUIT. NG__ Check the following. L
Knock sensor 7 ————11 1, Tumn ignition switch “OFF". ~| @ Harness connectors
sub-hamess connector ——| | 5 pisconnect EGM hamess connector and (=),
knock sensor sub-harness connector. ® Hamess for open or short
3, Check harness continuity between termi- between ECM and knock
nal @ and ECM terminal @ . sensor
Continuity should exist. If NG, repair harness or

If OK, check hamess for short. connectors.

- shroud
i OK
\ Check harness continuity between knock NG Repair harness or connec- GL

SEF462P
! 8 sensor and knock sensor sub-harness con- fors.
nector
A
A T

CHECK COMPONENT

Replace knock sensor.

T N >
[ ecm  [ofcomector]] Tz (Knock sensor). AT
o Refer to “COMPONENT INSPECTION"
below.
lOK BD
@fﬂa\ @ Disconnect and reconnect harness connec-
tors in the circuil. Then retest. A
SEF022T v 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. ﬁ
\ K

INSPECTION END ST

RS

COMPONENT INSPECTION BT

E§ Knock sensor A

1. Disconnect knock sensor harness connector. -
10tb] k %

2. Check continuity between terminal (2 and ground.

Resistance: 500 - 620 k2 [at 25°C (77°F)] EL
e |t is necessary to use an ohmmeter which can measure more
than 10 MQ.
CAUTION: 1B
le o < Do not use any knock sensors that have been dropped or
seFo7or| physically damaged. Use only new ones. 309
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TROUBLE DIAGNOSIS FOR DTC P0335

/F‘ermanem magnet

SEFg56N

Crankshaft position
sensor (OBD)

Crankshaft Position Sensor (CKPS) (OBD)

The crankshafl position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the flywheel or drive
plate. It detects the fluctuation of the engine 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 sensor
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.

0 harness connector
SEF483P
Diagnostic
Trouble Code Malfunction is detected when ... Che'ck Items
No. (Possible Cause)
P0335 e The proper pulse signal from the crankshaft position ® Harmness or connectors
0802 sensor (OBD} is not sent to ECM while the engine is (The crankshaft position senser (OBD) circuit is
running at the specified engine speed. open.)
e Crankshaft position sensor (OBD)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 10 seconds at idle
speed.
OR
1) Start engine and run it for at least 10 seconds at idle
speed.
2) Select "MODE 7" with GST.
OR
1) Start engine and run it for at least 10 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode | (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
EC-CKPS-01
@l
CRANKSHAFT
POSITION MIA
SENSOR(OBD)
M : Detectable line for DTC [EM
L2 A ]] e : Non-defectable line for BTG
P BA @ : AT models
LG
S O =
([ P
3 ¢
FE
GlL
BT
AT
PD
FA
B Sl
® =1l
SENS ,
! ! GND BE
x L
ECM (ECCS CONTROL MODULE) (GE &D AT CONTROL UNIT ST
RS
CTzs]ay ‘ o<z = o
Gls[7 _a/ “B 9 56|7]8]e]i0 Bl
f—I1
t2[3[4] [ [onipzfanapis @ S 2 P i P o R S S R S o
5 6] 78] [fe[i 7] e 9o B2 COEERAEERERERE A
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1o1p102}i03) [104[105{108] 11213 o2 1223 EL
tarftofros] [inofmn[iiz| L5lel7]818] i) O 24]25f26]27j24]
Tafafris| [riofi]ie| L2l 293031 3233
EREGEE pasfocli7 -
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TROUBLE DIAGNOSIS FOR DTC P0335

Harness connectors JED

/-l

One way valve

SEF021T|

e
\\—-—_-_-H
—_——
—_—
p—————
————

Crankshaft position
sensor {OBD)

SEF093T)

DHSCONNECT

)

H.S.

&

[ _ecm  Jo[connector]|
53

[Q]

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

D)
Q@
|

312

on next page.

¢0K

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.

¢ 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-166

L 4
CHECK INPUT SIGNAL CIRCUIT, NG.‘ Check the following.
1. Turn ignition switch “OFF”. "} ® Harness connectors
2. Disconnect crankshaft position sensor (E) , ED)
{OBD) and ECM harness connectors. ® Harness connectors
3. Check continuity between ECM terminal (E®) , (F11)
& and terminal @& . e Harmess for open or
Continuity should exist. short between ECM and
If OK, check harness for short. crankshatft position sen-
sor (OBD)
OK If NG, repair harness or
connectors.
A 4
Loosen and retighten engine ground
SCrews.
Note: If engine ground is loose, voltage
between harness connector (Fi1)
terminal 3 and engine body may
be changed by retightening.
B] y
CHECK GROUND CIRCUIT. NG Check the following.
1. Turn ignition switch “OFF”. "] ® Harness connectors
2. Reconnect ECM harness connector. &1, 1
3. Check harness continuity between ter- # Harness connectors
minal I and engine ground. (E208) . (F11)
Continuity should exist. e Harness connectors
If OK, check hamess for short. (),
® Harness for open or
OK short between ECM and
crankshaft position sen-
sor (OBD) harness con-
nector
& Harness for open or
shaort between A/T con-
trol unit and crankshaft
position sensor (OBD)
If NG, repair hamess or
connectors.
A
CHECK COMPONENT NG Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD).
Refer to “COMPONENT INSPECTION"




TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) hamess connec- @l
tor.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor. MA

4. Visually check the sensor for chipping.

SEF960N =M
5. Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5Q at 20°C LG
5 {68°F)

S =
FE

7

L el

SEF151P)

MY

AT

PD

FA

BA,

BIR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P0340

Sealed cover

Rotor head

Light emitting
diode

Photo diode

Wave
forming circuit Rotor plate
SEF613B,
180° signal slit for No. 1 cylinder
1° signal slit

180° signal slit

Camshaft Position Sensor (CMPS)

The camshaft position sensor is a basic component of the ECCS.
It monitors engine speed and piston position. These input signals
to the ECM are used to control fuel injection, ignition timing and
other functions.

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for a 1° signal and 4 slits
for a 180° signal. The wave-forming circuit consists of Light Emit-
ting Diodes (LED) and photo diodes.

The rotor plate is positicned between the LED and the photo diode.
The LED transmits light to the photo diode. As the rotor plate turns,
the slits cut the light to generate rough-shaped pulses. These
pulses are converted into on-off signals by the wave-forming circuit
and sent to the ECM.

The distributor is not repairable and must be replaced as an
assembly, except distributor cap.

Rotor plate SEFB538
Diagnostic . Check items
TrDUDI\II% _Code Malfunction is detected when ... (Possible cause)
P0340 « Either 1° or 180° signal is not sent lo ECM for the ¢ Harness or connectors
0101 first few seconds during engine ¢ranking. {The camshaft position sensor circuit is open or
.............................................. horted.
) ] . ] SCamsha)ﬂ position sensor
e Either 1° or 180° signal is not sent to ECM often ® Starter motor (Refer to EL section.)
enough while the engine speed is higher than the ¢ Starting system circuit (Refer to EL section.)
. specified engine speed. e Dead (Weak) battery
& The relation between 1° and 180° signal is not in the
normal range during the specified engine speed.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Note: Before performing the following procedure, confirm that
battery voltage is more than 10.5V.
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Crank engine for at least 2 seconds.
OR
@ 1} Crank engine for at least 2 seconds.
= 2) Select “MODE 7" with GST.
OR
1) Crank engine for at least 2 seconds.
2} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform Diagnostic Test Mode |i (Self-diagnostic
results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

|
7 5A Refer to EL-POWER. mm_— : Detectable line for DTC
= : Non-detectable line for DTC @i

MA
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Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0340

@ /Ignitﬁ)n cl;l‘l’\\\

- harness connector

AN
Camshaft position sensor
& power transistor =~ /
hamess connector

/ / SEF215P,

AE @
|

SEF1285)

Engine ground
S
(F15)

(GD,

o\

Exhaust manifold

cover ™ 1™~ SEF513RA

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

l

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect camshaft position sensor
harness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal & and
ground with CONSULT or tester.

Voltage: Battery voltage

NG

Check the following.

OK

\d

Loosen and retighten engine ground
SCrews.

B v

| @ 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,

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between termi-
nal @ and ECM termina! @ (1° signal),
terminal @ and ECM terminals @, @3
(180° signal).

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

NG

Repair harmess or connec-

OK

Y

Y

tors.

CHECK COMPONENT

(Camshaft position sensor).

Refer to “COMPONENT INSPECTION"
on next page.

NG

Replace camshaft position

o]

AE QA€

|| ECM |O|CONNEGTOR|| (ﬂgrﬁmg)
Lt

OK
Y

Disconnect and reconnect harness connec-
tors in the circuit. Then retest. '

[Q]

SEF1305

J, 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.

A

316

INSPECTION END

EC-170

Sensor.




TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

DIAGNOSTIC PROCEDURE {NON-DETECTABLE
CIRCUIT)

A& &

INSPECTION START
[5] 5
GEEHE ) @l
CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
) 1. Turn ignition switch “OFF". *1 tors. MA
2. Disconnect camshaft position sensor
~ 2. harness connector.
=SEF131S 3. Check harness continuity between termi- EM
nal ® and engine ground.
Continuity should exist.
If OK, check hamess for short.
LG
OK
Y
CHECK COMPONENT NG | Replace camshatt position
{Camshaft position sensor). " sensor.
Refer to “COMPONENT INSPECTION"
below.
FE
0K
¥
Disconnect and reconnect harness connec- @ﬂ:.
tors in the circuit. Then retest.
J, Trouble is not fixed.
Check ECM pin terminals for damage and i)
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest. AT
¥
(3)
INSPECTION END PD
A
& conmger COMPONENT INSPECTION
O "
HS G—J\J Camshaft position sensor

@EDEED) 1. Start engine. BR

_| 2. Check voltage between terminals @, @ and ground with DC
range.
?
~ | Condition Terminals Voltage
and ground Approximately 0.3V
s e Engine running at idle ® 2 il y RS
- @ and ground Approximately 2.6V

SEF750R

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by BT

oscilloscope.)
If NG, replace distributor assembly with camshaft position sen-

sor.
3. \Visually check signaf plate for damage or dust. HA

EL

SEF887K 3 17

EC-171



TROUBLE DIAGNOSIS FOR DTC P0400

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

EGR Function

h 4

Mass air flow sensor

Amount of intake air

Engine coolant termperature sensor

Engine coolant temperature ECM

Ignition switch

» (ECCS - EGRC:
Start signal control ™ solenoid
- »| module) valve

Throttle position sensor

Throttle position

Vehicle speed sensor

Vehicle speed

v

This system cuts and controls vacuum applied to the
EGR valve to suit engine operating conditions. This
cut-and-control operation is accomplished through
the ECM and the EGRC-solencid valve. When the
ECM detects any of the following conditions, current
flows through the solenoid valve. This causes the

Low engine coolant temperature

Engine starting

Engine stopped

Engine idiing

Excessively high engine coolant temperature
Mass air flow sensor malfunction

port vacuum to be discharged into the atmosphere
and the EGR valve remains closed.

EGR and vacuum

EGRC-solenaid valve

EGRC-BPT
valve

o _

bogdy

SEF641Q

SEF783K

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.

EC-172



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

EGRC-solenoid valve
To EGR valve The EGRC-solenoid valve responds to signals from the ECM.
* vacuum | When the ECM sends an ON (ground) signal, the coil in the sole-
signal noid valve is energized. A plunger will then move to cut the vacuum
signal (from the throttie body to the EGR valve).
When the ECM sends an OFF signal, the vacuum signal passes
through the solencid valve. The signal then reaches the EGR valve,
To intake
air flow
SEF3B3IRA
ON BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sensor sor under the condition that calls for EGR, a low-flow malfunction
is diagnosed.
EGR if EGR temperature sensar detects EGR flow under the condition
temperature that does not call for EGR, a high-flow malfunction is diagnosed.
ECM
SEF073P
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0O400 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

e EGRC-solenoid valve

e Tube leaking for EGR valve
¢ EGR temperature sensor

B) The exhaust gas recirculation (EGR) flow is exces- | e EGRC-solenoid valve
sively high during the specilied driving condition. * 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 con-
firmed.

Before starting with the following procedure, check the engine coolant temperature of the freeze frame data
with CONSULT or Generic Scan Tool.

If the engine coolant temperature is higher than or equal to 60°C (140°F), perform only “Procedure for mal-
function A”.

if the engine coolant temperature is lower than 60°C (140°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 ancther malfunction is stored in the ECM, perform
both “Procedure for maifunction 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-74.

EC-173
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

EGRC-BPT vatve | 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 the following methods.
Harness connectors e Select "EGRC SOLENQID VALVE” in “ACTIVE TEST"
mode with CONSULT and turn the solenoid valve “OFF”.
@ e Disconnect harness connectors and (FD.
(The DTC for EGRC-solenoid valve will be displayed,
however, ignore it.)
EGR valve should lift up and down without sticking.
3) Check voltage between harness connector (B0 terminal @
and ground at idle speed.
Less than 4.5V should exist.
4) Turn ignition switch “OFF”.
Harness 5) Disconnect harness connectors (), and ECM harness
“connectors (F23) (Fs0) // (&, connector.
K S & & 68) Check harness continuity between harness connector (&) ter-
S minal @ and ECM terminal b .
Continuity should exist.
7) Perform “COMPONENT INSPECTION”, “EGR temperature
sensor”. (See page EC-255.)
SEF174T]|
CONNECT
A€ 0
4{3])291
% 7]615/
D O
SEF575P
E DISCOMNECT m DISCONNECT
18. HS:
[] —_—
L Ecm [o[connEcTor]|
S0
(&) [
SEF384T)|
Overall function check
&\\“\\\“\"“’m’///’?/ Check the EGR val
N . i/ eck the valve
-t:}\\// ® % lifting when rewving
E‘-\ < 6 == engine from 2,000 rpm
= . E | up to 4,000 rpm.
:'-;/ 0 8 3y
// x1000p/min \.g
A SEF842Q
326

EC-174



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

Procedure for malfunction B

WactveTEsTH L[] = 1)  Start engine.

2) Select "EGRC solengid valve” in “ACTIVE TEST”
mode with CONSULT and turn the solenoid valve “ON”.

EGRC SOV ON

======== MONITOR =======z= 3) Check for the EGR valve lifting when revving from 2,000
CMPS-RPM (REF}  Orpm rpm up to 4,000 rpm under no ioad.
' EGR valve should be closed and should not lift up.
OR
G&g 1) Turn ignition switch “ON”.
ml ON/OFF “ OFF | 2) Confirm the engine coolant temperature is lower than
—=EF076P 55°C (131°F}) in “Mode 1” with generic scan tool.

Perform the following steps before its temperature

becomes higher than 55°C (131°F).

P 3) Start engine.
Ej] 4) Check for the EGR valve lifting when revving from 2,000

rpm up to 4,000 rpm under no load.
L ECM CONNECTOH[ EGR valve should be closed and should not lift up.
OR
43
oy 1) Turn ignition switch “ON™.
2) Confirm the voitage between ECM terminals & and @

is higher than 2.08V.
Perform the following steps before the voltage becomes
5 O SEFoTIP lower than 2.08V.
3) Start engine.

4) 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

\\\\\\\illf’mf/
Check the EGR valve

74 5 7,

§\/ ;’a lifting when revving
55\ 6 ] engine frem 2,000 rpm
= E | up to 4,000 rpm.
= 7 -3

-,

.

= x3000 r/min N

SEF642Q

EC-175
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TROUBL

E DIAGNOSIS FOR DTC P0400

IGNITION SWITCH
ON or START

Refer to EL-POWER.
10A

EGR Function (Cont’d)
EC-EGRC1-01

mmm : Detectable line for DTC
— : Non-detectable line for DTC

@ T A/T models

I EGR
8R | TEMPERATURE
__@__‘ SENSOR
e
L
I L] ]
L Y L
r'jl—ﬂ
EGRC-
SOLENCID
VALVE Y L
__ E
Ll%l_l LI—I F23 |'1—J
Br BAW B
B
I__g.] (F71)
'_l_' F]? O%—:‘— B B
L’|F'
LR BAW B B
ozl Al Gl =1
i SENS
EGR EGRTS GND-A GND
ECM (ECCS CONTROL MODULE) (F1) AT CONTROL UNIT
Refer to tast page {Foldout page).
- @ . &
===l A1EIEEN
s5le 7i3|9|1 11 12 ‘l \5 617 U@ ‘l
W GY GY GY G
— !
Fa AOIBREEEEERE @E R o 7 o e SR EE S 3435”
| BAHBEEEETSE 7 5 € 26 ) 2 e D S K e HS. G
) W
101]102|103¢ |104{105 20[21]2242 38139
107[108frcg] [1rcfim IEEEQE'SIE?IEQ az[az
IR LI RERE
H3[14p115] P67, EEE 49150
MECS10B
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TROUBLE DIAGNOSIS FOR DTC P0400

a VaCl:IUITl hose connected /

—to EGR valve SEF198P

Harness connectors

@D,

YA

SEF199PB

—_—
j)j% Improper connection
. SEF109L

MEGRC soLv CIRCUIT
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[ next [ NO ][ YES |

MEF957D)

[]

B ACTIVE TEST B
ON

EGRC 50L/WV

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

MEF298F|

EGR Function (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK VACUUM SOURCE TO EGR
VALVE.
1. Start engine and warm it up sufficiently.
2. Disconnect vacuum hose to EGR valve.
3. Check for vacuum existence.
Vacuum should not exist at iidle.
4. Check for vacuum existence when rev-
ving from 2,000 rpm up to 4,000 rpm
with the following methods.

OR

OK

Disconnect hamess connec-

® Select "EGRC SOLENOID

VALVE" in "ACTIVE TEST”

mode with CONSULT and turn
the solenoid valve “OFF".

.

@ tors (F17), (7). {The DTC for
EGRC-solenoid valve will be
displayed, however, ignore it.)

Vacuum should exist when revving
engine.

NG

B v

A J

CHECK COMPONENTS
(EGR valve).

Refer to “COMPONENT
INSPECTION”, EC-178.

NG

Replace malfunctioning
component(s).

CHECK VACUUM HOSE.
Check vacuum hose for clegging, cracks
or improper connection.

NG

OK

:

Repair or replace vacuum
hose, or correct routing.

CHECK COMPONENT

(EGRC-solenoid valve).

1. Turn ignition switch “ON".

2. Perform “EGRC SOL/V
CIRCUIT” in "FUNCTION
TEST" mode with CONSULT.

OR

@)

NG

h 4

. Turn ignition switch “ON".

. Turn EGRC-solenoid valve “ON”
and “OFF" in “ACTIVE TEST”
mode with CONSULT and check
operating sound.

OR

@
[N QY

. Turn ignition switch “ON”.

. Check operating sound of the
solencid valve when disconnect-
ing and reconnecting harness
connectors (F17), (F1) . (The
DTG or the 1st trip DTC for the
EGRG-solenoid valve will be
displayed, however, ignore it.)

N -

YOK
®

EC-177

Repair or replace EGRC-
solenoid valve or repair
circuit.

RV

M

LC

CL

M
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Cont’d)

(f
CHECK COMPONENT NG | Replace EGRC-solenoid
(EGRG-solenoid valve}. "] valve.
Refer to “COMPONENT INSPECTION”
below.

OK

y

CHECK COMPONENT NG | Replace EGRC-BPT valve.

(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”
on next page.

OK

h 4

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

Trouble is not fixed.
F

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

) 4
Check resistance of EGR temperature
Sensor.

Refer to EC-255.

h 4
INSPECTION END

COMPONENT INSPECTION

EGR valve

Apply vacuum to EGR valve vacuum port with & hand vacuum
pump.

EGR valve spring should lift.

If NG, replace EGR valve.

EGR valve

MEF137D

EGRC-solenold valve
Check solenoid valve, foliowing the table as shown below:

Air passage Air passage
Conditions continuity continuity
between & and between & and ©

12V direct current supply

between terminals (D Yes No

and @

No supply No Yes

y SEF452P|  |f NG, replace the sclenoid valve.

EC-178



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Cont’d)

EGR temperature sensor
(TU Check resistance change and resistance value.
2lt {Reference data)
EGR temperature Voltage Resistance
°C (°F) V) (Me) Gl
0 {32} 481 79-97
50 (122) 2.82 0.57 - 0.70 A
L 100 (212) 0.8 0.08 - 0.10
SEFe43Q]  |If NG, replace EGR temperature sensor. EN
10,000 H::@
1,000
¢
£ 100 CL
2
V)
10
AT
1 1 I 1 1 i P@
0 50 100 180 200
{32) [122) (212) (302} (392)
Temperature °C (°F) FA
SEF5260)
EGRC-BPT valve B
1. Plug one of two ports of EGRC-BPT valve.
2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,0O, 3.94 inH,0) BR
from under EGRC-BPT valve.
3. |If a leakage is noted, replace the valve. ST
f Apply pressure @S
SEF0B3P
BY
HA
EL
(B4
325
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

ECM
Ignition switch
{power supply]
Throttle -—-

body ===

Air duct

EGRC-solencid valve

To EGR Vacuum source {
valve
o —y
Air

filter 1 r A
. : - ‘ ECM
il Air EGR valve
bleed EGR
Diaphragem temperature
sensor
Exhaust pressure ‘
E(IEHC-BPT p—----- Intake
valve \ manifold

0 O

\VA
j Exhaust
---- manifold

SEF453PB

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body vacuum
applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to positioning of

the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase.
If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-solenoid valve.
If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indicated.

Diagnostic Trouble Code Malfunction is detected when ... Che:ck ltems
No. (Possible Cause)

P0O402 e The EGRC-BPT valve does not operate properly. | « EGRC-BPT valve

0306 & Misconnected rubber tube

® Blocked rubber tube
e [ntake manifold EGR passage

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the EGRC-BPT valve. During this check, a 1st trip DTC

. might not be confirmed.
1. Disconnect the rubber tube to the fuel pressure regulator at the intake manifold.
2. Disconnect the rubber tube to the EGRC-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 idle speed under no load.

EGR valve should remain closed.

5. Check the EGR valve lifting when revving from 1,500 rpm up {o 3,000 rpm under no load.
EGR valve should lift up, and go down without sticking when the engine is returned to idle.

6. Check rubber tube between EGRC-solenoid valve and throttle body for misconnection, cracks or block-
ages. '

326
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)

EGRC-BPT valve

Crifice

Check the EGR valve
lifting

EGR valve

Q
D \

Fuel pressure

regulator
g ° SEF100T

COMPONENT INSPECTION

EGRC-BPT valve

1) Plug one of two ports of EGRC-BPT valve.

2) Vacuum from the other port and check leakage without apply-
ing any pressure from under EGR-BPT valve.
Leakage should exist.

X No pressure
SEF172P

EC-181
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TROUBLE DIAGNOSIS FOR DTC P0420

ON BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function

The ECM monitors the switching frequency ratio of
front heated oxygen sensor and rear heated oxygen

ECM (ECCS control module)

Sensor.

Front

heated
oxygen
Sensor

Rear
heated

oxygen
sensor

A warm-up three way catalyst with high oxygen stor-
age capacity will indicate a low switching frequency
of rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sensor
switching frequency will increase.

When the frequency ratio of front heated oxygen
sensor and rear heated oxygen sensor approaches

Exhaust
gas

——» | catalyst

way

Warm-up 1
three I__I

a specified limit value, the warm-up three way cata-
lyst malfunction is diagnosed.

4

Diagnostic Trouble R Check Iterns
Code No. Malfunction is detected when ... (Possible Cause)
P0O420 & Warm-up three way catalyst does not operate properly. e Warm-up three way catalyst

0702

® Warm-up three way catalyst does not have enough oxygen ® Exhaust tube

storage capacity.

® Intake air leak
® [njectors
# |njector leak

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the warm-up three way catalyst. During this check, a 1st
trip DTC might not be confirmed.

¥ MONITOR

MAS AIR/FL SE

CMPS*RPM(REF)  2137mpm

COOLAN TEMP/S 84°C
FR O2 SENSCR 0.37v

Y& NO FAIL D

1.96V

FR 02 MNTR LEAN
RRO2SENSOR 130V
RROZMNTR o RICH

| RECORD |

SEFQ97P

328

1) Start engine and warm it up sufficiently.

2) Sel “MANU TRIG” and “H! SPEED”, then select “FR
02 SENSOR”, “RR 02 SENSOR”, “FR 02 MNTR",
“RR 02 MNTR” in “DATA MONITOR” mode with CON-
SULT.

3) Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constant under no load.

4) Make sure that the switching frequency between
“RICH” and "LEAN” of “BR 02 MNTR" is very less
than that of “FR O2 MNTR".

Switching frequency ratio =

Rear heated oxygen sensor switching frequency
Front heated oxygen sensor switching frequency

This ratio should be less than 0.9.
If the ratio is greater than above, the warm-up three way
catalyst is not operating properly.

Note: If the “FR O2 MNTR” does not indicate “RICH” and
“LEAN" periodically more than 5 times within 10 sec-
onds at step 3, perform TROUBLE DIAGNOSIS FOR
DTC PO0130 first. (See EC-126.)

OR

EC-182



TROUBLE DIAGNOSIS FOR DTC P0420

..@

[ _Ecm TolconnecToR ]

46

B &

43 52

D S

”’l
‘h.-’
U’I

SEFOS8P

Three Way Catalyst Function {Cont’d)

®

1)
2)

3)
4)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals @8 (front
heated oxygen sensor signal) and @ (engine ground),
and ECM terminals 62 (rear heated oxygen sensor sig-
nal) and @ (engine ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high &
low) between ECM terminals 62 and @ is very less
than that of ECM terminals @ and @3 .

Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-
quency

Front heated oxygen sensor voltage switching fre-
quency

This ratio should be less than 0.9.
If the ratio is greater than above, it means wamm-up
three way catalyst does not operate properly.

Note: If the voltage at terminal @ does not switch periodi-

cally more than 5 times within 10 seconds at step 3,
perform TROUBLE DIAGNOSIS FOR DTC P0130
(Front heated oxygen sensor) first. (See page
EC-126.)

EC-183
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TROUBLE DIAGNOSIS FOR DTC P0420

SEF099P

" A

[ Ecm

o] coNNECTOR]|

102,104,107,109
Rl avilfoutilii

Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

SEF691P

330

harness connector.

2. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.

CHECK EXHAUST SYSTEM. NG_‘ Repair or replace it.
Visually check exhaust tubes and muffier "
for dent.
OK
4
CHECK EXHAUST AIR LEAK. NG T Repair or replace.
Start engine and run it at idle. Listen for an v
exhaust air leak before three way catalyst.
OK
A
GHECK INTAKE AIR LEAK. NG I Repair or replace.
Start engine and run it at idle. Listen for an v
intake air leak after mass air flow sensor.
OK
B A
CHECK INJECTORS. NG [ perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for "1 NOSIS FOR NON-DE-
injectors, EC-293. TECTABLE ITEMS,
2. Stop engine and then tum ignition switch “Injectors”. (See page
“ON". EC-293.)
3. Check voltage between ECM ferminals Repair harness or connec-
G, (oa), (r), or and ground tors.
with CONSULT or tester.
Battery voltage should exist.
l OK
1. Turn ignition switch "OFF”.
2. Remove injector assembly.
Refer to EC-26.
Keep fuel hose and all injectors con-
nected to injector gallery.
Y )
1. Disconnect camshaft position sensor Drips [ geplace the injectors from

which fuel is dripping.

lDoes not drip.

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.

e
Ll

Replace warm-up three way
cataiyst.

v Trouble is fixed.

INSPECTION END

EC-184




TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System

(Small Leak)
Note:
If both DTC P0440 and P0446 are displayed, perform TROUBLE DIAGNOSIS FOR DTC P0446 first. (See
EC-203.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis uses two methods to detect leaks in the EVAP purge line. WA

The first method, the pressure test, makes use of vapor pressure in the fuel tank. The second method, the

vacuum test, makes use of engine intake manifold vacuum. -
i

Pressure test
The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass LE
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge control valve.

The EVAP control system pressure sensor can now monitor the pressure inside the fuel tank.
If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP can-

ister purge control valve. If no pressure does not increase, the ECM will perform the “Vacuum test”.

Vacuum test EE
If pressure does not increase in the “Pressure test”, the ECM will check for leaks in the line between the fuel

tank and EVAP canister purge control valve, under the following “Vacuum test” conditions.

The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP canister CIL
purge control valve. The EVAP canister vent control valve will then be closed to shut the EVAP purge line off.

The EVAP canister purge volume control valve and EVAP canister purge control valve are opened to depres-
surize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister purge control M
valve and EVAP canister purge volume control valve will be closed.

EVAP canister ATJ‘

purge control m

EVAP conirol system pressure sensor
Vacuum cut valve bypass valve @/ solenoid valve

~ ®\ EVAFP canister
urge control valve
Fuel tank Vacuum EVAP purg Fjé}\
cut valve |canister
EVAP canister

EVAP canister
vent control \é purge volume A,
valve control valve SEF0448

i

EL
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

Diagnostic
Trouble Code
No.

Malfunction is detected when ...

Check Items
{Possible Cause)

P0440 e EVAP control system has a leak.
0705 & EVAP control system does not operate properly.

incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP
canister purge control valve.

Foreign matter caught in EVAP canister vent control
valve,

EVAP canister or fuel tank leaks

EVAP purge line {pipe and rubber tube) leaks
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister purge control valve

EVAP canister purge volume controf valve

EVAP canister purge control solenoid valve
Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solenoid valve

Blocked or bent rubber tube to MAP/BARO switch
solenocid valve

G-ring of EVAP canister vent control valve is missing
or damaged.

CAUTION:

¢ Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MIL

may come on.

e If the fuel filler cap is not tightened properly, the MIL may come on.
¢ Use only a genuine rubber tube as a replacement.

[ work supPoRT

[ SELF-DIAG RESULTS

| DATA MONITOR

[ AcTive TEsT

| SRT- OBD TEST VALUE

[ FuNCTION TEST

332

DIAGNOSTIC TROUBLE CODE CONFIRMATION

I [m  SELECT DIAG MODE E” PROCEDURE

| CAUTION:

I = e Always select “SINGLE TEST” with CONSULT when
performing the “FUNCTION TEST".

I e Perform “FUNCTION TEST” when the fuel level is

I less than 3/4 full. i not, inspect fuel filler cap and fuel
tank separately. Refer to EC-188,

| 1) Select “EVAP (SMALL LEAK)” in "FUNCTION TEST"

[ mode with CONSULT.

SEF3745 Follow the instruction displayed.

2) Make sure that “OK” is displayed with “EVAP (SMALL

LEAK)". (If “NG” is displayed, refer to “DIAGNOSTIC
PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, EC-188.

OR

EC-186



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)

m CONNECT
H'S @i@\ (E) 1) Start engine and warm it up sufficiently.
I EcM  |o[connecTor]| : 2) Turn ignition switch “OFF” and wait at least 5 seconds.
63 @ 3) Turn ignition switch “ON" and wait at least 12 seconds. al
AR 4} Check voltage between ECM terminal € and ground
c H (Voltage1).
Voltage: 1.9 - 4.2V
_I——l 5) Restart engine and let it idle for at least 70 seconds. LA
D S 1 6) Maintain the following conditions for at least 80 sec-
) onds. =
SEFS3TT Gear position: Suitable gear position .
a5 = Vehicle speed: 40 - 80 km/h (25 - 50 MPH)
) Engine speed: 1,500 - 2,500 rpm
G} @'@‘ Engine coolant temperature: Less than 100°C LG
_Ecm__|o[connecTon]j (212°F) _ _
o3 Y 7) Decelerate the vehicle to idle.
A 8} Maintain the following conditions for at least 2 seconds.
c H Gear position: Suitable gear position
Vehicle speed: 40 - 60 km/h (25 - 37 MPH) EE
Engine speed: 1,500 - 2,500 rpm
D & Engine coolant temperature: Less than 100°C
= {(212°F) CL
SEF532T 9) Perform steps 7,8 more than 1¢ times.
10) Decelerate the vehicle to idle and wait at least 10 sec-
onds. T
11) Check voltage between ECM terminal € and ground
(Voltage 2).
Voltage: 1.9 - 4.2V AT

12) Check voltage decrease between voltage 1 and 2.
Voltage 2 - Voitage 1 = 0.01V
13) Maintain the following conditions for 9 minutes after 12 2D
minutes have passed from restarting engine in step 5.
Gear position: Suitable gear position
Vehicle speed: 20 - 80 km/h (12 - 50 MPH) BA
Engine speed: 800 - 3,500 rpm
Engine coolant temperature: Less than 100°C
(212°F) A
14) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds, and then turn “ON’".
15) Perform “Diagnostic Test Mode II (Self-diagnostic BR
results)” with ECM.
NOTE:
e Hold the accelerator pedal as steady as possible during ST
driving in steps 6, 8 and 13.
e It is better that the fuel level is low. RS

EC-187



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

EVAP

(. vent contro! valve

\e#

SEF484R

334

lOK
@&

EC-188

DIAGNOSTIC PROCEDURE
/‘\ INSPECTION START
l ' A y
\_/ CHECK FUEL FILLER CAP. NG | ¢ Open fuel filler cap, then
1. Check that fuel filler cap does not clean cap and fuel filler
remain open, closes properly and does neck threads using air
SEF434Q not contain foreign matter. blower.
2. Check fuel tank vacuum relief valve. 2. Replace with genuine
[B] Nirare: manifold. Refer to “EVAPORATIVE EMISSION fuel filler cap.
SYSTEM”, EC-21.
OK
B ,
EVAP canister CHECK COMPONENT NGk Replace EVAP canister
purge votume (EVAP canisler purge volume control "] purge volume control
control valve valve). valve.
Refer to “COMPONENT INSPECTION™,
EC-191.
SEF482R
OK
Battery
h 4
CHECK COMPONENT NG | Replace EVAP canister
EVAP canlster (EVAP canister purge control valve). | purge control valve.
\ purge CU"”C" Va'Vex Refer to “COMPONENT INSPECTION”,
EC-192.
OK
D] :
CHECK COMPONENT NG | Replace EVAP canister
seragan) | (EVAP canister vent control valve). " vent control valve.
Refer to “COMPONENT INSPECTION”,
D] EC-192.
NN \'\’\ EVAP canist
canister




TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)

= A\
EVAP canister ( ™. @
') &purge control sclenaid =
=03 valve N NN \
A S @l
N ' CHECK COMPONENT (EVAP canister NG [ Check the following.
purge control solenoid valve). & EVAP canister purge con-
1. Disconnect vacuum hose to trol solenoid valve.
EVAP canister purge control Refer to “COMPONENTS BAA
valve, INSPECTION”, EC-192.
2. Start engine. ® Vacuum hoses for clog-
3. Perform “PURG CONT S/V” in ging or disconnection. =
SET485R “ACTIVE TEST" mode. Peter 1o vaouum Hose | EM
4. Select “ON" on CONSULT Drawing”, EC-13.
tot “PURG CONT
macTveTesTH [ G o men LE
PURG CONT SV ON 5. Check vacuum hose for vacuum
(PURG CONT VAC) ~ vC ON when revving engine up to 2,000
zzzzz====z MONITOR =z==z===z=: rpm.
PURG CONT S/ ON Vacuum should exist.
CMPSRPM (REF) 2000rpm OR
CLSD THL/P SW OFF 1. Stant engine and warm it up sui-
ficiently. FE
2. Stop engine.
3. Jack up drive wheels.
m[ON/OFF | OFF | 4. Disconnect vacuum hose to L
SEF098T] EVAP canister purge control
valve.
5. Start engine.
== ¢ Battery 2 6. Check vacuum hose for vacuum MT
= X; ) 4 A
K (G@,] "yﬁ C—@\—H when revving engine up to 2,000
_ mm.
- EVAP canister \\, Vacuum should exist. n
(7 purge control valves AT
—1 5 s ~ OK
7 . PD
I W CHECK COMPONENT NG> Replace absolute pressure
2 {Absolute pressure sensor). sensor.
X . Refer to “COMPONENT INSPECTION",
EC-193. A
SEF491R| OK
CHECK COMPONENT NG | Replace MAP/BARO
(MAP/BARO switch solenoid valve). switch solenoid valve.
Refer to “COMPONENT INSPECTION", EfE
EC-193.
OK
\ 8T
Absolute pressure ’ B
sensor harness
connector SEF472R
BT
\‘t‘i‘lﬁtake manifold /
/=-—\.\\\l_"£”f 1 =R,
MAP/BARO switch ;
solenoid valve HA
\____/ b = _JL
Bl
DX
SEF486R 335
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TROUBLE DIAGNOSIS FOR DTC P0440

Luggage room

W AN

Tank fuel temperature
sensor harness connector

—

Tank fuel temperature sensor
is built into fuel tank.

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’'d)

l

EC-194,

CHECK COMPONENT

NG

(Tank fuel temperature sensor).
Refer to "COMPONENT INSPECTION”,

SEF478R

336

OK

y

Replace tank fuel tempera-

| ture sensor.

CHECK EVAP PURGE LINE.

NG

Check EVAP purge line {pipe, rubber tube,
fuel tank and EVAP canister} for cracks or
improper connection.

Refer 1o "EVAPORATIVE EMISSION
SYSTEM”, EC-22.

OK
¥

Clean EVAP purge line (pipe and rubber
fube) using air blower.

¢

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

J, 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-190

Repair or reconnect the
hose.




TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

COMPONENT INSPECTION

6
b 1S Eé} EVAP canister purge volume control valve

[ 1. Disconnect EVAP canister purge volume control valve €l
2.

harness connector.

Check resistance between the following terminals.

terminal @ and terminals @, @ BA
@ . termipal & and terminals @ , @&

Resistance: =

Approximately 30 [At 25°C (77°F)]

‘ 3. Reconnect EVAP canister purge volume control valve
N B harness connector. e
?EZ Ts. Eé} 4. Remove EVAP canisler purge volume control valve
61504 from intake manifold collector and disconnect hoses
from the valve.
{Plug the purge hoses. The EVAP canister purge vol-

ume contrel valve harness connector should remain

connected.) BB

. Turn ignition switch “ON".

6. Perform “PURG VOL CONT/” in “ACTIVE TEST"
mode with CONSULT. Check that EVAP canister purge €L
volume control valve shaft moves smoothly forward and
backward according to the valve opening.

If NG, replace the EVAP canister purge volume control iy

SEF353Q

mrcivetestm [ valve,
PURG VOL GONT/A  20Step , OR
—==emam—= MONITOR s=zmrr===: @ 1. Disconnect EVAP canister purge volume control valve AT
CMPS*RPM(REF) Orpm harness connector.
FR 02 MNTR RICH 2. Check resistance between the following terminals.
A/F ALPHA 100% terminal @ and terminals 1), @ i)
THRTL POS SEN 0.48Y terminal & and terminals @ , ®
Resistance:
Qull upP DWN d Approximately 300 [At 25°C (77°F)] [
I IL “ ”Q |SEF507H 3. Reconnect EVAP canister purge volume control valve
harness connector. ]
— 4. Remove EVAP canister purge volume control valve A
(Lﬁm (‘ﬁﬁ) & from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol- BR
ume control valve harness connector should remain
connected.)
5. Turn ignition switch “ON” and “OFF”. Check that EVAP ST
canister purge volume control valve shaft moves
‘ smoothly forward and backward according to the igni-
’ = tion switch position. =S
SEFP610 If NG, replace the EVAP canister purge volume control
vaive. BT
\\Irrta‘;; manifo\ldr
/ HA
EL
DX
SEF482R
337
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TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
{Small Leak) (Cont’d)

EVAP canister purge control solenoid valve
Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V di
irect cun:rent supply Yes No
between terminals
SEF313Q No supply No Yes

If NG, replace solenoid valve.

EVAP canister purge EVAP canister purge control valve

control vaive Check EVAP canister purge control valve as follows:

1. Plug the port B.

2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg, 11.6C psi)]
to port ®. Then keep it for 15 seconds, and check there is no
leakage.

3. BRepeat step 2 for port ©.

SEF285PA

EVAP canister vent control valve

Os (3 DO Check air passage continuity.
R o
® Air passage continuity

Condition between @& and

12V direct current supply between ter-
minals M and @&

3 & 51-63nNm No supply Yes
W (0.52 - 0.64 kg-m,

45.1 - 55.6 in-Ib o
BATTERY g,'EFgégs If NG, clean valve using air blower or replace as necessary.
Make sure new O-ring is instalied properly.

No

338
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

m CONNECT
HS. Absolute pressure sensor
1. Remove absolute pressure sensor from bracket with its har-

2. Remove hose from absolute pressure sensor.

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

4. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, —7.87
inHg, -3.87 psi) to absolute pressure sensor as shown in fig-

SEFAT6R ure and check the output voltage. EW
The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.

CAUTION: LG

Always calibrate the vacuum pump gauge when using it.

5. If NG, replace absolute pressure sensor.

e

sensor

3211 =
(GW ness connector connected.
Absolute pressure ’ g @l

GL
MAP/BARO switch solenoid valve T
WacrvetesTR [ 1. Start engine and warm it up sufficientty.

MAP/BARO swv  MAP 2. Pgrform MAP/BARQ SW/V” in "ACTIVE TEST” mode
__________ MONITOR Z=zcm====- with CONSULT. AT
"""""""""""""" . k the following.

CMPS*RPM{REF) 700rpm 8. Chec % v -g 0 W
MAP/BARO SW/V MAP ® When “MAP” is selected, “ABSOL PRES/SE” indi-
ABSOL PRES/SE 1.a3v cates approximately 1.3V. ED
& When “"BARO" is selected, "ABSOL PRES/SE” indi-
cates approximately 4.3V.
BARO m 4. If NG, replace solencid valve. [EA
SEF500R OH
@ 1. Remove MAP/BARO switch solenoid valve.
2. Check air passage continuity. =2
BacvetesTl [
Air passage Air passage

_J‘fi‘fj ?iﬁh(/)lOSNVI\{I{g)H _?f'_o_____ Condition continuity continuity EBR

CMPSRPMREF) Z00rom between @& and between (& and ©
MAP/BARO SW/V  BARO 12V direct current supply &
ABSOL PRES/SE 4.3V between terminals D Yes No U

and @

No supply No Yes RIS

BARO e

SEF498R 3. If NG, replace solenoid valve.
Bl
A&
EL
BATTERY
[B2:4
MEC486B 339
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TROUBLE DIAGNOSIS FOR DTC P0440

Tank fuel temperature

sensofr connector
DHSCONNECT

SEF379T]

340

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)
Tank fuel temperature sensor
Check resistance as shown in the figure.

Temperature °C {°F)

Resistance kQ

20 (68)

23-27

50 (122)

0.79 - 0.80

If NG, replace tank fuel temperature sensor.

EC-194



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed _ &
Engine coolant temperature sensor Engine coolant temperature R EVAP canister A
| ECM »| purge control sole-
Closed throttle position switch Closed throltle position (ECCS noid valve
- condtr?I Vacuum EM
Vehicle speed sensor Vehicle speed R module) signal
L 4
. LG
Ignition switch Start signal N EVAP canister
" purge control valve

This system controls the vacuum signal applied to e Ignition switch “OFF”

the EVAP canister purge control valve. ¢ Closed throttle positicn

When the ECM detects any of the following ¢ | ow or high engine coolant temperature

conditions, current does not flow through the EVAP e During deceleration

canister purge control solenoid valve. e Engine stopped CL

The solenoid valve cuts the vacuum signal so that ® Low vehicle speed

the EVAP canister purge control valve remains

closed. T
To EVAP canister purge control valve COMPONENT DESCRIPTION

inteke | . EVAP canister purge control solenoid valve AT

To intake
vacuum air duct The EVAP canister purge control solenoid valve responds to sig-
signal o™ nals from the ECM. When the ECM sends an OFF signal, the pp

vacuum signal {from the intake manifold to the EVAP canister
purge control valve} is cut.

When the ECM sends an ON (ground) signal, the vacuum signal EA
passes through the EVAP canister purge control solencid valve.
The signal then opens the EVAP canister purge control valive.

SEF673PA m
Vacuum signal from EVAP canister purge EVAP canister purge control valve R
EVAP canister purge control valve When the vacuum signal is cut by EVAP canister purge control ™
3;’:}‘9’“ solencid solenoid valve, EVAP canister purge control valve closes.
4 o
From
EVAP canister ﬁg
To EVAP canister purge @T
volume control valve SEF170T;
A
EL
(P4
341
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister

purge control m

EVAP control system pressure sensor
Vacuum cut valve bypass valve CJ solenoid valve

~ 8\ EVAP canister
urge control valve
Fuel tank Vacuum EVAP purg
cut valve [canister
P canister

EVA

EVAP canister
vent control \$ purge volume
valve control valve SEF944S

Check items
{Possible Cause)

Diagnostic
Trouble Code Malfunction is detected when ....
No.

P0443 A} The improper voltage signal is sent te ECM through | # Harness or connectors

0807 EVAP canister purge control solenoid valve. (The EVAP canister purge control solenoid valve cir-
cuit is open or shorted.)

® EVAP canister purge control solenoid valve

EVAF canister purge control valve

EVAP canister purge control solenoid valve
Vacuum hoses for clogging or disconnection
EVAP control system pressure sensor

B) EVAP canister purge control valve does not operate
properly {stuck cpen).

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If the (1st trip)
DTC cannot be confirmed, perform “Procedure for malfunc-
tion B on next page.

Procedure for malfunction A
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” maode with CONSULT.
3) Wait at least 5 seconds.
OR
& 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Select “MODE 7 with GST.
OR
oy 1) Turn ignition switch “ON" and wait at least 5 seconds.
2) Perform “Diagnostic Test Mode il (Seli-diagnostic
results)” with ECM.

342
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¥r MONITOR Y& NO FALL
COOLAN TEMP/S 60°C

[ RECORD ]

SEF345Q

ENGINESPD ................. 825RPM

VEHICLE SPD .................... OMPH

IGN ADVANGE ... )

CALC LOAD . 2B.2%

MAP 36KPaA

MAF ...... 5.20gm/s

THROTTLE POS veeee 0.0%

INTAKE AIR ........ wesneene 27°C

FUEL SYS #1 ..... . OLDRIVE

FUEL SYS #2 ..... . UNUSED

SHORTFT #1 .. coeeeees 0.8%

LONG FT #1 ... ...0.0%

Q25 B1 51 ... 0.200V

O2FTB1 51 ... ... 0.8%

025B152 ..o . D010V | gEFS{SR

HAE

([ Ecm Jo|connecTor]|
5t

e o

SEF487R

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

Procedure for malfunction B

1)
2)

3)

4)

Jack up drive wheels.
Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C (140 fo 176°F), then
stop engine. (If the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature cools down to within this range.)
Start engine and let it idle for at least 70 seconds.
Maintain the following conditions for at least 30 sec-
onds.
Gear position:

“2” or “D” range (A/T)

“3rd” or “4th” gear (M/T)
Vehicle speed:

40 - 80 km/h (25 - 50 MPH)
Engine speed:

1,500 - 2,500 rpm
Engine coolant temperature:

Less than 100°C (212°F)

6)

OR

Jack up drive wheels.
Turn ignition switch “ON” and select “MODE 1” mode
with GST.
Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C (140 to 176°F), then
stop engine. (I the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature cools down to within this range.)
Start engine and let it idle for at least 70 seconds.
Maintain the foliowing conditions for at least 30 sec-
onds.
Gear position:

“2” or “D” range (A/T)

“3rd” or “4th” gear (M/T)
Vehicle speed:

40 - 80 km/h (25 - 50 MPH)
Engine speed:

1,500 - 2,500 rpm
Engine coolant temperature:

Less than 100°C (212°F)
Select “MODE 7” mode with GST.

OR

1)

3)

4)

Jack up drive wheels.

Turn ignition switch “ON".

Start engine and warm it up until the voltage between
ECM terminal &) and ground drops to 1.2 to 1.9V. (if the
voltage drops below the above range, stop engine and
wait until the voltage rises to within this range.)

Start engine and let it idle for at least 70 seconds.

EC-197
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A
EWM
LG
FE
GL
T
AT
PD

FA

HA
ElL
DX
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TROUBLE DIAGNOSIS FOR DTC P0443

344

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

5) Maintain the following conditions for at least 30 sec-

6)
7)

onds.
Gear position:
“2” or “D” range (A/T)
“3rd” or “4th"” gear {M/T)
Vehicle speed:
40 - 80 km/h (25 - 50 MPH)
Engine speed:
1,500 - 2,500 rpm
Voltage between ECM terminal ) and ground:
More than 0.8V
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

EC-198
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

IGNITION SWITCH EC-CANI/V-01
ON or START
Refer to @!H
10A EL-POWER.
23
I : Detectable line for DTC
BR mamume : Non-detectable line for DTG A
EM
LG
FE
Y M63 :
GL
BR
I T
BR
Ev AT
[1 JiCANISTER
é CONTROL
SOLENGID o
VALVE PD
e
YiR Ef
I D i
Y/R FA
[Fee]
CPC 5
ECM BR
(ECCS CONTROL MODULE)
ST
RS
Refer to last page (Foldout page).
:
BT
o
G
GD)] (I
W HS.
101|102]103) 104}105}106 a8 ]3] M4a4l |safee]ss 2
107108109 [11of111[112 12| 23| Lelsals6l571e 50T60) {61 =
IE B2 GE B RE EEEE w9 [o0| prelealedleilcy
[34)as] as] 37] 1[5 [s6[s7]es]ed]
IDE

MEC9118 345
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TROUBLE DIAGNOSIS FOR DTC P0443

EVAP canister

purge control solenoid
vialve harness connector

SEF480R

-~ SEF488R

B

ECM

[o] connECTOR]|

T2

105

[Q]

SEF489R

346

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START

l

CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EVAP canister purge control > & Hamess connectors
solenoid valve harness conneclor. (),
2. Turn ignition switch “ON". e 10A fuse
3. Check voltage between terminal D and ® Harness for open or short
ground with CONSULT or tester. between EVAP canister
Voltage: Battery voitage purge control solenoid
OK valve and fuse
If NG, repair harness or
connectors.
B ¥
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Tum ignition switch “OFF". ™ tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal and terminal @ .
Continuity should exist.
if OK, check harness for short.
OK
A
NG | Replace EVAP canister

CHECK COMPONENT

{EVAP canister purge control solencid
valve),

Refer to “COMPONENT INSPECTION",
EC-202.

h 4

OK
Y

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

v Trouble is not fixed.

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

and retest,

INSPECTION END

EC-200

purge control sclencid
valve.




TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge

oator . Control Valve/Solenoid Valve (Cont’d)
= Baltery \l ]
\\‘_\Cg\ //Ng{( Procedure for malfunction B
EVAP canister
. urge control valve, INSPECTION START
g S | @l
-
CHECK VACUUM SIGNAL. NG | CHECK COMPONENTS MIA
E 1. Disconnect vacuum hose to "| {EVAP canister purge con-
: EVAP canister purge control trol solenoid valve).
valve, Refer to "COMPONENTS
SEF483R 2. Start engine. INSPECTION” on next &l
3. Perform “PURG CONT S/V" in page.
“ACTIVE TEST" mode. Ok
macrveTesT® [ 4. Select “ON” on CONSULT LG
PURG CONT 5/V ON screen to turn on “PURG CONT
(PURG CONT VAQC) VG ON SN
:;E:F?é:é(:)irrgﬁ”oa 55;':::::: 5. Check vacuum hose for vacuum
CMPSRPM (REF) 2000rpm wr::n revving engine up to 2,000
CLSD THL/P SW OFF pm. i
Vacuum should exist.
OR
@ 1. Start engine and warm it up suf- Y
ficiently. Check vacuum hoses for
meOFF” OFF |SEF098T 2. Stop engine. clogging or disconnection. GL
3. Jack up drive wheeis. Refer to "Vacuum Hose
4. E‘i;;;gnneqt :'acuum hoseltol Drawing”, EC-13. T
== Battery \ canister purge contro
\\ (Ciw c 7 $\\\. H valve.
. i 5. Start engina.
? n - EVAP Canls‘?f l\l\ 6. Check vacuum hose for vacuum AT
(7. fep purge control valve. when revving engine up ta 2,000
i s\ ‘. = E_&-=— bl
y X Vacuum should exist.
is)
ﬁ '» oK PO
Y
CHECK COMPONENT NG_ Replace EVAP canister
{EVAP canister purge control valve). " | purge control valve. [FA
SEF491R} | Refer to "COMPONENT INSPECTION” on
next page.
¢OK RA
Go to “TROUBLE DIAGNOSIS FOR DTC
P0450”, “EVAP Control Syslem Pressure BR
Sensor”, EC-209.
0K
4 §T
CHECK EVAPORATIVE EMISSION LINE. | NG [ Repair EVAP purge line
Check EVAP purge line hoses for leak or | hoses.
clogging. FS
Refer to "Evaporative Emission Line
Drawing”, EC-22.
OK BT
A 4
INSPECTION END
A
EL
B4
347
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TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

COMPONENT INSPECTION

EVAP canister purge control solenoid valve
Check air passage continuity.

®®
Air passage Air passage
BATTERY Condition continuity continuity
between & and between @& and @©
12V direct current supply
SEF313Q between terminals Yes No
No supply No Yes

If NG, replace sclenoid valve.

EVAP canister purge EVAP canister purge control valve

control valve Check EVAP canister purge control valve as follows.

1. Plug the port (B.

2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg, 11.60 psi)]
to port ®. Then keep it for 15 seconds, and check there is no
leakage.

3. Repeat step 2 for port ©.

SEF285PA)

348
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TROUBLE DIAGNOSIS FOR DTC P0446

Atmospheric pressure

side

Valve

y

Coll

Canister side

=
Plunger

Control Valve

Spring
SEF378Q!

is energized.

LN\

EVAP cm EVAP canist
~

[ vent control valve
I s - i’

opened.

\7:

SEF484R

Evaporative Emission (EVAP) Canister Vent

Note: If both DTC P0440 and P0446 are displayed, perform

TROUBLE DIAGNOSIS FOR DTC P0446 first.
The EVAP canister vent control valve is located on the EVAP can-
ister and is used 1o seal the canister vent.
This solenoid (the EVAP canister vent control valve) responds to
signals from the ECM.
When the ECM sends an ON signal, the coil in the solenoid valve

A plunger will then move to seal the canister vent. The ability to seal
the vent is necessary for the on board diagnosis of other evapora-
tive emission control system components.
This solencid valve is used only for diagnosis, and usually remains

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

Diagnostic
L Check ltems
TrOUbl*il?} Code Malfunction is detected when ... (Possible Cause)
P0446 A) An improper voltage signal is sent to ECM through Harness or connectors
0903 EVAP canister vent control valve. [EVAP canister vent control valve circuit is open or

B) EVAP canister vent control valve does not operate

properly.

shorted.]

EVAP canister vent control valve

EVAP control system pressure sensor

Blocked rubber tube to EVAP canister vent control
valve

EVAP canister breather valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Perform “Procedure for malfunction A”. If the DTC cannot be
confirmed, perform “Procedure for maifunction B” on next

page.

Procedure for malfunction A

® 2

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

3) Start engine and wait at least 5 seconds.

OR

Start engine and wait at least 5 seconds.
Select “MODE 7” with GST.

OR

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

then turn “ON”,

3) Perform “Diagnostic Test Mode [ (Self-diagnostic

results)” with ECM.

EC-203
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TROUBLE DIAGNOSIS FOR DTC P0446

’ 5.1 - 6.3 N°m

{0.52 - 0.64 kg-m,
45.1 - 55.6 in-lb)
SEF969S8

350

Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP can-

ister vent control valve circuit. During this check, a DTC might not

be confirmed.

Procedure for malfunction B

1) Remove EVAP canister vent control valve from EVAP canister
and disconnect hoses from the valve.

-2) Check air passage continuity.

s Air passage continuity
Condition between @ and
12V direct current supply between ter- No
minals O and @&
No supply Yes

EC-204



TROUBLE DIAGNOSIS FOR DTC P0446
Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’d)

IGNITION SWITCH EC-VENT/V-01
ON or START
7 5A Refer to EL-POWER, @H
e : Detectable line for DTC
BR wemwnan : Non-detectable line for DTG MA
: Models with ABS
LI_' Fa . ;
BR (F3) : Models without ABS N
]
BR
L;_I Fa1 0
(B25)
e *1: B>
BIH : (OA> 1
|—l—|:
*2: 8
(22 :{aB> Pt
1 @D <@ FE
8R
|2 |. (CHECK CONNECTCR)
] | GL
YIG BR
I
EVAP CANISTER
é VENT CONTROL (K]
VALVE
2
L2]) AT
YIG
n
[ J
. @22): 8> D)
(EDRE
I—I‘I B33): {AB> 2A
Y/G
 PEBRGLY
‘m B35
o
Fai
YiG
Y/G BR

By

0
9
£

@

=

ECM (ECCS CONTROL MODULE)(F1)

Refer to last page (Foldout page).
Me3) .
—— TERIE SO ) BT
Liiz2]34]5]s]7]5] W ! W ARDLEEERBELR W 5 5
(4
101f102l103 [104[1054108 AT
24[zs]26]27]z8
1o7{108[ro9] [110]111fr2 F1
HS. EL
113 114]115] [116]117F118, E
D)4

MEC912B 351
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TROUBLE DIAGNOSIS FOR DTC P0446

EVAP canister vent control
valve harness connector
e —

Evaporative Emission (EVAP) Canister Vent

Control Valve (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

"l ¥ NG
AT g ) CHECK POWER SUPPLY. »| Check the following.
" 9 ) 1. Disconnect EVAFP canister vent control e Harness conneclors
- valve harness connector. (M63},
v 2. Turn ignition switch “ON". ¢ Harness connectors
EVAP canister "3. Check voltage between terminal D and ,
A\ ground with CONSULT or tester. o Harness connectors
SEF492R Voltage: Battery voltage Models with ABS)
(B33),
OK Viodels without ABS)
OISCONNECT @ ,
. @ » Harness connectors
.
e 7 BA fuse
e Harness for open or
short between EVAP
canister vent control
valve and fuse
If NG, repair hamess or
I ' connectors.
Kb & 1 B ! -
SEF1825 CHECK OUTPUT SIGNAL CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Disconnect ECM harness connector. Models with ABS)
— mscomser | | 3. Check harness continuity between ECM
. “ . terminal (108) and terminal @ . Models without ABS)
Continuity should exist. (),
|°| ” It OK, check harmess for short. « Harness connectors
ECM CONNECTOR P : q
108 (ﬁb CK e Harness for open or
short between EVAP
canister vent control
valve and ECM
If NG, repair hamess or
connector.
[Q] ‘
CHECK RUBBER TUBE FCR CLOG-
SEF382T| | GING.
Check obstructed rubber tube to EVAP
canister vent control valve and clean the
rubber tube using air blower.
,|, OK
CHECK COMPONENT
{EVAP canister breather valve).
Refer to "COMPONENT INSPECTION”,
{See page EC-208.)
LOK
NG .
CHECK COMPONENT »| Replace EVAP canister
{EVAP canister vent control valve). vent control valve.
Refer to “COMPONENT INSPECTION”
on next page.
¢0K
NG

352

CHECK COMPONENT
(EVAP control system pressure sensor).
Refer to "COMPONENT INSPECTION"

on next page.
J, oK

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

¥ Trouble is not fixed.

®
EC-206

Replace EVAP control sys-

tem pressure sensor.




TROUBLE DIAGNOSIS FOR DTC P0446
Evaporative Emission (EVAP) Canister Vent
Controi Valve (Cont’d)
®

{

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

1 MA

INSPECTION END

EM
COMPONENT INSPECTION
W) v .
QQ DO EVAP canister vent control valve LG
Check air passage continuity.
ot e
“. T 12V direct current supply between ter- N FE
W\” 51 - 63 N'm minals (M and & °
{0.52 - 0.64 kg-m,
-~ 45.1 - 55.6 in-lh) No supply Yes L.
SEF9689S . v
H NG, clean valve using air blower or replace as necessary.
Make sure new O-ring is installed properly.
BT
AT
PD
FA
EVAP control system pressure sensor RA
E “’(“)] s QiD, 1. Remove EVAP control system pressure sensor with its har-
: ness connector connected.
EVAP control system / 2. Remove hose from EVAP control system pressure sensor. BR
pressure sensof 3. Use pump tfo apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.
P OL’ 4. Check output voltage between terminal @ and engine ground. ST
1 Pressure (Relative to almospheric pressure) Voltage (V)
) 0 kPa (0 mmHg, 0 inHg, O psi 30-36 RS
SEF413Q)] -9.3 kPa (-70 mmHg, -2.76 inHg, -1.35% psi} 0.4-06
BV
CAUTION:
Always calibrate the vacuum pump gauge when using it. .
5. If NG, replace EVAP control system pressure sensor. A
EL
[y
353
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TROUBLE DIAGNOSIS FOR DTC P0446

EVAP canister
breather valve

SEF381T)|

354

Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’d)
EVAP canister breather valve

1. Remove rubber tube from EVAP canister vent control valve.

2. Apply gauze to rubber tube end.
3. Check air passage continuity as shown in figure.
4. |If NG, clean valve using air blower or replace as necessary.

EC-208



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System
Evaporative Pressure Sensor
Somrol syetem | The EVAP control system pressure sensor detects pressure in the
pressure sensor purge line. The sensor output voltage to the ECM increases as
pressure increases. The EVAP controi system pressure sensor is
not used to control the engine system. It is used only for on board
diagnosis.
WAA
SEF429Q EM
s|
45¢ LG
> 4}
2 35f
s 8 .
g s
S o5} =g
033 40
(-70, -2.76, —1.35) {+30, +1.18, +0.58)
Pressure kPa {mmHg, inHg, psi) @[L.
{Relative to atmospheric pressure) SEF9545
Diagnostic Trouble L Check Items M
Code No. Malfunction is detected when .... (Possible Cause)
P0450 ¢ An improper voltage signal from EVAP contro! s Harness or connectors
0704 system pressure sensor is sent to ECM. {The EVAP control system pressure sensor circuit AT
is open or shorted.)
e EVAP control system pressure sensor
e EVAP canister vent control valve (The valve is PO
stuck open.)
' FA
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1} Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON”.
4) Select "DATA MONITOR” mode with CONSULT. 3R
5) Wait at least 12 seconds.
OR
1) Start engine and warm it up sufficiently. S
2y Turn ignition switch “OFF”" and wait at least 5 seconds.
3} Turn ignition switch “ON” and wait at least 12 seconds.
4) Select “MODE 7” with GST. RS
OR
Moy 1) Start engine and warm it up sufficiently. BT

2} Tum ignition switch “OFF” and wait at least 5 seconds.

3) Turn ignition switch “ON” and wait at least 12 seconds.

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

5) Perform “Diagnostic Test Mode H (Self-diagnostic
resulis)” with ECM. EL

HDX

355
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP} Control System
Pressure Sensor (Cont’d)

EVAP CONTROL - -
SYSTEM PRESSURE EC-PRE/SE-01
SENSOR
T
3 2 1 m : Detectable line for DTC
LI7IJ LI?I_‘ LIL_I_I s Non-detectable kine for DTC
LG/R G 8 (A D AT models
~gA : Models with ABS
: : : Models withcut ABS
I i
I I
3§
e
LG/R G B (@:B *1:15
_____ ...... (@00
o a S Slco o o v2: By
B : a2
~§-@ x3: BT
AN 7
: : *x4: CAB) 16
I i @A
| I
' I
i |
| |
l 1
- ].@®
LG/R G B
[ R T 2 G
LG/R G B
<} ® I . (R
: : (O A ————— B
1 1
) S
LG/R G B8 g
[29] [T Io]l IFz=]]
AVCC FTPRS GND-A SENS
B B
L L
ECM {ECCS CONTROL MODULE} AT CONTROL UNIT(M2T)
= = 1]2]3[]+
[1lz2]a]4ls5]s 7}&]’ AEREED

101[102{103; | 104]105
1071084109 | 1100111
13| 1415|1617

4
|| O

r I L
(DBABAIEBEDEEED @ e R e AL A O, SR e ey
{15167 18] [1e171d1920{21]2 3ej37[20[3010p 1 2l43jlaslas 7ja 3

MEC913B
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TROUBLE DIAGNOSIS FOR DTC P0450

T~ s
EVAP control system pressure

EVAP c:anisterX
bl

Rear right tire
™

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

SEF495R
&y
TR

SEF410Q
Eng
ngine grouggi ) \O
S

\

Exhaust manifold

cover ™ [ SEF513RA
I]
DIECORNECT -
oo 2AE
[Q]
SEF411Q
GHGL
_Ecm ]E)TCONNEGTORI[ SIED
&7
(2]
SEF436R

4
PCHECK POWER SUPPLY. NG | Check the following.
1. Tumn ignition switck "OFF". # Harness connectors
2. Disconnect EVAP control system pres- {(Models with ABS)
sure sensor harness connector. (22},
3. Turn ignition switch “"ON". (Models without ABS)
4. Check voltage between terminal @ and DR
engine ground with CONSULT or tesler. ¢ Harness for open or
Voltage: Approximately 5V short between EVAP
OK control system pressure
sensor and ECM
If NG, repair harness or
connectors,
8] y
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch "OFF", "| e Harness connectors
2. Loosen and retighten ground screw. {Models with ABS)
3. Check harness continuity between ter- (),
minai @ and engine ground. (Models without ABS)
Continuity should exist. (),
If OK, check harness for short. & Harness connectors
OK t
e Harness connectors
2,
® Harness for open or
short between ECM and
EVAP control system
pressure sensor
e Hamess for open or
short between A/T con-
trol unit and EVAP con-
trol system pressure
sensor
If NG, repair harmess or
connectors,
v
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM hamness connectar. "1 ® Harness connectors
2. Check harness continuity between ECM {Models with ABS)
terminal € and terminal @ . =),
Continuity should exist. {Models without ABS)
if OK, check hamess for short. SED Y
oK e Harness for open or
l short between ECM and
Loosen and retighten engine ground EVAP control system
SOTEWS. pressure sensor
Note: If engine ground is loose, voltage If NG, repair harness or
between harness connector connectors.

terminal & and engine body may
be changed by retightening.

v

®
EC-211
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TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

®
CHECK COMPONENT NG_ Replace EVAP canister
{EVAP canister vent control valve). | vent control valve.
Refer to "COMPONENT INSPECTION”,
EC-207.
OK
h 4
CHECK COMPONENT NG_‘ Replace EVAP control sys-
{EVAP control system pressure sensor). | tem pressure sensor.
Refer to "COMPONENT INSPECTICN”
below.
OK

4

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

v Trouble is not fixed.

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

Reconnect ECM harness connector and
retest.

y
INSPECTION END

COMPONENT INSPECTION

o Eﬁﬁ ; }:ﬁ @m 'n EVAP control system pressure sensor

ness connector connected.
V 2. Remove hose from EVAP control system pressure sensor.

/ 1. Remove EVAP control system pressure sensor with its har-
EVAP control system
pressure Sensor

® S 3. Use pump to apply vacuum and pressure to EVAP control
_, system pressure sensor as shown in figure.
1 4. Check output voltage between terminal @ and engine ground.
Pressure (Relative to atmospheric pressure) Voltage (V)
SEF413Q] g kPa (0 mmHg, 0 inHg, O psi) 30-36
—8.3 kPa (-70 mmHg, -2.76 inHg, —1.35 psi} 04-06
CAUTION:

Always calibrate the vacuum pump gauge when using it.
5. W NG, replace EVAP control system pressure sensor.

358
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed

Vehicle Speed Sensor (VSS)

The vehicle speed sensor is installed in the transmission. It con-
tains a pulse generator which provides a vehicle speed signal to
the speedometer. The speedometer then sends a signal to the

sensor ECM.
AEC110
Diagnostic !
Trouble Code Malfunction is detected when .... Che.ck items
No. {Possible cause)
PO500 # The almost 0 km/h {0 MPH) signal from the vehicle ® Harness or connector
0104 speed sensor is sent to ECM even when the vehicle is {The vehicle speed sensor circuit is open or shorted.)
driving. ® Vehicle speed sensor
OVERALL FUNCTION CHECK
B VEHICLE SPEED SEN CKT Use this procedure to check the averall function of vehicle speed
AFTER TOUCH START. sensor. During this check, a 1st trip DTC might not be confirmed.
DRIVE VEHICLE 1) Jack up drive wheels.
AT 10km/h (Bmph) OR 2) Start engine_
MORE WITHIN 15 sec. 3) Perform “VEHICLE SPEED SEN CIRCUIT” in “FUNC-
TION TEST” mode with CONSULT.
OR
["ﬂ 2) Start engine.
[ ~next || START | S/ 3) Read vehicle speed sensor signal in “DATA MONITOR”
MEF556D mode with CONSULT.

Y MONITOR Y7 NO FAIL D

VHCL SPEED SE 20km/h
P/N POSI SW OFF

| RECORD |

SCF941N

The vehicle speed on CONSULT should be able to
exceed 10 km/h (6 MPH) when rotating wheels with suit-

able gear position.
OR

EC-213
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TROUBLE DIAGNOSIS FOR DTC P0500

FUEL SYS #1 CLOSED
FUEL 5YS #2 UNUSED
CALGC LOAD 57%
COOLANT TEMP 87°C
NG ET#1L 3%

= ]
ENGINE SPD 2225RFM
VEHICLE SFD 57MPH
IGN ADVANCE 34.9
INTAKE AIR 43
MAF 26.2gm/sec
THROTTLE POS 12%
028 LOCATION 3
Rl g4
025 B1,52 0.070V

SEF242N

360

Vehicle Speed Sensor (VSS) (Cont’d)

@ 1) Jack up drive wheels.
2) Start engine.
3) Read vehicle speed sensor signal in “MODE 1" with
GST.
The vehicle speed on GST should be able to exceed 10
km/h (6 MPH) when rotating wheels with suitable gear

position.
OR

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continuously
in the following recommended condition.
Engine speed : 1,800 - 2,600 rpm
Intake
manifold vacuum : -53.3 to -26.7 kPa
(-400 to -200 mmHg, —15.75
to -7.87 inHg, -7.73 to -3.87
psi)
Gear position : Suitable position (except “N” or
“P"” positicn)
3) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds and then turn “ON”.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
Even though 1st trip DTC is not detected, perform the
above test drive at least one more time.

EC-214



TROUBLE DIAGNOSIS FOR DTC P0500
Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH
ON or START
| @l
754 . - Detectable line for DTC
' )
— - Non-detectable line for DTG
T A
EM
LG
a FE
Il
COMEINATION 25 ] RrY H’Y RIY G
N 5 e
26 R Fl R MT'—I
40| m B
Leed] AT
YiG
R R/Y
E19 Eib)
202
G W
Y/a = EA
) I I
F3
YiG A RIY
| o 1 [
Y/G ﬁ
n VEHICLE
sl B B SPEED BR
[26] SENSOR
11
EE:A (ECCS CONTROL MODULE) T, ar
___________________________ Refer to last page (Foldout page}.
| | ED . S
lz]a]ay — L 5 ) e N 2 7lzsld/\BoR 132 |
Gls]7 t_i) ) ) (N TG I ol 5% 5 ) S i |
| I BT
(A
sotf102f10d [104f10sf106
107{108|109] [110]141]112 L
13[11a]11s| [16[117]118
D)4

MEGIB 364
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TROUBLE DIAGNOSIS FOR DTC P0500

. DISCOMNECT

TS

D'SCONNEC\'

ECM

|0| CONNECTOR| 1

20]21[22f23/=\N

o |

[R]

24]25(28)

MEERIERRKEE

SEFQ23T)

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

362

¥
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". | & Hamess connectors
2. Disconnect ECM hamess connector (F),
and combination meter harness con- & Harness for open or
neclor. short between ECM and
3. Check harness continuity between ECM combination meter
terminal @ and terminal 3. ¥ NG, repair hamess or
Continuity should exist. connectors.
If OK, check harness for short.
OK
r
NG

CHECK SPEEDCMETER FUNCTION.
Make sure that speedometer functions

properly.

OK

y

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.

¥

INSPECTION END

EC-216

Check the following.
# Hamess connectors

(B) , E®)

® Harness connectors
ED,

# Harness for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor.

(Refer to EL section.)




TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed > &l
Mass air flow sensor Amount of intake air > A
Engine coolant temperature sensor Engine coolant temperature » ERM
Ignition switch Start signal > LG
Throttle position sensor Throtte position »
Inhibitor switch (A/T models)/ Park/Neutral position ECM
Neutral position switch (M/T madels) » (ECCS FE
control p JACV-AAC valve

Air conditioner operation module)

Alr conditioner switch Ir condoner operat > GL

Power steering load signal

Power steering oil pressure switch > T
Battery voltage

Battery »
v AT

Vehicle speed sensor Vehicle speed »
PD

Cooling fan Cocling fan operation .
FA

Electrical ioad switch Electrical foad signal N

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through fine
adjustment of the amount of air which by-passes the throttle valve via IACV-AAC valve. The IACV-AAC valve BR
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 ST
speed is the lowest speed at which the engine can operate steadily. The optimum value stored in the ECM is
determined by taking into consideration various engine conditions, such as during warm up, deceleration, and
engine load (air conditioner, power steering and cooling fan operation). RS

COMPONENT DESCRIPTION

IACV-ACC valve

The IACV-AAC valve is moved by ON/OFF pulses from the ECM. A
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. EL

SEFD40E 363
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TROUBLE DIAGNOSIS FOR DTC P0505

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

Diagnostic
Trouble Code
No.

Malfunction is detected when ...,

Check items
{Possible cause)

PO505
0205

A) The IACV-AAC valve does not aperate properly.

B) The IACV-AAC vaive does not operate properly.

® Harness or connectors
(The IACV-AAC valve circuit is apen.)
o [ACV-AAC valve

&
(The IACV-AAC valve circuit is shorted.)
o [ACV-AAC valve

364

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

Procedure for maifunction A

1)
2)
3)

[
=)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Wait at least 2 seconds.
OR

&

Turn ignition switch “ON” and wait at least 2 seconds.
Select “MODE 7” with GST.
OR

=
Q

JTCOLS

Turn ignition switch “ON” and wait at least 2 seconds.
Perform “Diagnostic Test Mode [l (Self-diagnostic
results)” with ECM,

Procedure for malfunction B

®

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON" again and select “DATA
MONITOR” mode with CONSULT.
Start engine and run it for at least 1 minute at idle
speed.

OR

@

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine again and run it for at least 1 minute at idle
speed.
Select "MODE 77 with GST.

OR

®

Start engine and warm it up sufficiently.

Turn ignition switch “OFF" and wait at least 5 seconds.
Start engine again and run it for at least 1 minute at idle
speed.

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

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

EC-218



TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01
IGNITION SWITCH 7] @l
ON or START
Refer to EL-POWER. mmmwn ; Detectable ling for DTC 2
10A wemmms ;. Non-detectable line for DTC
BR | EM

Do
FE

e ol

T
rrG M1 U0 2 Jjmrw e w6 BR
JIACV- F50
AAC VALVE AT
PO
A
BR
[l A
1sC
B
ECM (ECCS CONTROL MODULE) g7
[&)
Refer to last page (Foldout page). Rg
ey {63)
T12[3]3
e dhe& BT
w BR
A
Toifrozroa] froeftos]ios i
T o ) B T B E
w3l ns| [vei7fis
B4

MECS158 365
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TROUBLE DIAGNOSIS FOR DTC P0505

Harness .
Cconnectors

SEF174T|

<

D O
SEF024
'_E DISCONNECT HECONMECT
[ Nt
Hs. 1s.
[ Ecm HCONNECTOFI" 1 g g 1
101
‘ [a]
' SEF025T
E DISCONNECT & DISCONNEET
€ QA€
Ak @
[Q]
SEF171T)
& DISCOMNECT i E DISCONNECT
T.8. 53] (tw\' T.5. EE}
@y @
t [Q]
d. SEF172T
OO

Idle Air Control Valve (IACV) —

Control (AAC) Vaive (Cont’d)
DIAGNOSTIC PROCEDURE

Auxiliary Air

INSPECTION START
l
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch "OFF", " | ® Harness connectors
2. Disconnect harness connectors (F&3) (7D,
(). ® Harness connectors
3. Turn ignition switch “ON". (F3).
4. Check vollage between terminal & and # 10A fuse
ground with CONSULT or tester. ¢ Hamess for open or short
Voltage: Battery voltage between hamess connec-
oK tor (F28) and fuse
If NG, repair harness or
connhectors.
B ¥
CHECK OUTPUT SIGNAL CIRCUIT. NG_L Repair harness or connec-
1. Turn ignition switch “"OFF”. " tors.
2. Disconnect ECM hamess connector.
3. Check harness continuity between ECM
terminal and terminal ® .
Continuity should exist.
If OK, check harness for short.
QK
¥
CHECK HARNESS CONTINUITY. NG | Repair hamess or connec-
1. Disconnect JACV-AAC valve harness | tors.
connector.
2. Check harness continuity between har-
ness connector terminal & and
JACV-AAC valve terminal (O , harmess
connector terminal ® and IACV-
AAC valve terminal @ .
Caontinuity should exist.
If OK, check harness for short.
lOK
NG

CHECK COMPONENT

(IACV-AAC valve).
Refer to "COMPONENT INSPECTION” on

next page.
lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is riot fixad.

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

A4

INSPECTION END

EC-220

Replace IACV-AAC valve.




TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (Cont’d)

COMPONENT INSPECTION
IACV-AAC valve
Disconnect IACV-AAC valve harness connector. @l
¢ Check [ACV-AAC valve resistance.
Resistance:
Approximately 10Q at 25°C (77°F) MA
® Check plunger for seizing or sticking.
® Check for broken spring.
SEF352) E
LC

CL

MT

AT

PD

RS

BY

A
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TROUBLE DIAGNOSIS FOR DTC P0510

Throttle position switcf Closed Throttle Position Switch
position sensor A closed throttle position switch and wide open throttle position
switch are built into the throttle position sensor unit. The wide open
() = throtile position switch is used only for A/T control.
= When the throttle valve is in the closed position, the closed throttle
position switch sends a voltage signal to the ECM. The ECM only
uses this signal to open or close the EVAP canister purge control
= m@ valve when the throttie position sensor is malfunctioning.
—
SEF4020
Diagnostic Trouble A Check Items
Code No. Malfunction is detected when ... (Possible Cause)
P0510 e Battery voltage from the closed throttle position e Harness or connectors
0203 switch is sent to ECM with the throttle valve {The closed throttle position switch circuit is
opened. shorted.)
e Closed throttle position switch

OVERALL FUNCTION CHECK
’@ -~ 'ﬁ Use this procedure to check the overall function of the closed
E} (ﬁw 1< throttle position switch circuit. During this check, a 1st trip DTC
T = might not be confirmed.
[[_Ecm__o]comecton] cf 5\\—H 1) Start engine and warm it up sufficiently.

2 2) Check the voltage between ECM terminal @ and
ground under the following conditions.

At idle: Battery voltage
At 2,000 rpm: Approximately 0V

ZRE

SEFGG1R

368
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TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)
EC-TP/SW-01

IGNITION SWITCH IGNITION SWITCH

ON or START ON or START
| RHeler o @i]
10A 7.5A EL-POWER. M : Detectable line for DTC
— : Non-detectable line for DTC
BR GIOR (WS 1 MIT modeis A
@ : AfT models
El)
BR G/OR
el --- 22 B, w1 (> :BA
BR G G/OR (&> : GIOR LG
| F2
*1
=1l CL
THROTTLE
POSITION
OFF OFF | SWITCH
L] (CLOSED THROQTTLE POSITION MT
SWITCH AND WIDE OPEN
~ - THROTTLE POSITION SWITCH)
CLOSED TWIDE FoE
OPEN
=] AT
LG
PD
FA
UG
=1l
IDLE
BR
ECM (ECCS CONTROL MODULE) ST
Refar 1o last page (Foldout page). =
NG RS
anB
GY .
B
A
101[102{103| l1o4f10s
107108{109] |110f1n1 =L
13{114|118] [116f117
DX

MEC916B 369
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TROUBLE DIAGNOSIS FOR DTC P0510

Throttle position
switch harness

SEFE64R

SEF405Q)
B m DISCONNECT ,‘I_- DISCONNECT
(1]
HE (M€
I Eecm o connecTor|f (alsle
27
SEFE62R

370

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y NG
CHECK POWER SUPPLY. »| Check the following.
1. Tum ignition switch “OFF”. & Harness connectors
2. Disconnect throttle position switch har- ,
ness connector. e 7. 5A fuse (A/T models}
3. Turn ignition switch “ON". e 10A fuse (M/T models}
4. Check voltage between tarminal (& and ® Harness for open or
engine ground with CONSULT or tester. short between throttle
Voltage: Battery vollage position switch and fuse
i NG, repair harmness or
OK connectors.
E Y NG
CHECK INPUT SIGNAL CIRCUIT. »! Repair harmness or connec-
1. Tumm ignition switch "OFF". tors.
2. Disconnect ECM hamess connector.
3. Check harness continuity between ECM
terminal @ and terminal @& .
Continuity should exist.
it OK, check hamess for short.
1 CK
ADJUST THROTTLE POSITION SWITCH.
Perform BASIC INSPECTION, EC-71.
TOK
NG

CHECK COMPONENT
{Closed throttle position switch).
Refer to "COMPONENT INSPECTION”

on next page.

‘LOK

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 harmess
connecior,

Reconnect ECM harness connector and

retest.
!

INSPECTION END

EC-224

A

Replace throttle position
switch.




TROUBLE DIAGNOSIS FOR DTC P0510
Closed Throttle Position Switch (Cont’d)

—— RS f\ COMPONENT INSPECTION
Eﬁ} 1.S. ((‘ > Y- | Closed throttle position switch
NN Y !‘ Throttle position . . .
>/\ switch harness 1. Start engine and warm it up sufficiently.
v “connector_ 2. Turn ignition switch “OFF”.
(]_?@ 7 3. Disconnect throttle position switch hamess connector. Gl
4. Check continuity between terminals & and ® while opening
‘ throttle valve manually.

WA

@ Throttle valve conditions Continuity

- \Hadia1qr shroud SEFer2R Con'.ipletely closed Yes BN

Partially open or completely open No
If NG, replace throtile position switch. | LG

EE
CL
M
AT
PD
FA
BR
ST
RS
BT
HA
EL
(B
371
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control

These circuit lines are used to control the smoaoth shifting up and
down of A/T during the hard acceleration/deceleration.
Voltage signals are exchanged between ECM and A/T control unit.

Diagnostic Check item
Trouble Malfunction is detected when ... .
{Possible Cause)
Code No.
P0OG0O0D ® Hamess or connectors

continuously.

. Lo .
ECM receives incorrect voltage from A/T control unit (The circuit between ECM and A/T contral unit is open

or shorted.)

*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG)” with CONSULT.

.s. % C@ j 4

=
[_EcM__ o] connecron]|
24 29

@
0]

AECS58

372

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1} Turn ignition switch “ON".
b 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine, and race more than 1,000 rpm once, then
watit at least 40 seconds.
OVERALL FUNCTION CHECK

Use this precedure to check the overall function of the A/T control.
During this check, a DTC might not be confirmed.
.T"?‘ 1) Turn ignition switch “ON”.
& 2) Start engine.
3) Check voltage between
ECM terminal @ and ground.
ECM terminal @ and ground.
Voltage: Approximately 7V

EC-226



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)
EC-AT/C-01

AT CONTROL UNIT (M27)

W : Detectable line for DTC
e : Non-detectable line for DTC @H
DT1 DT2 DT3 A
|Lto]) |Li]) [Lt2])
LG Lw LR :
EM
) LG
C2d - c e mmmmemme i R (LA )
LG LW LR EE
GL
MT
AT
PD
/G LW /A
Eal 5]l ol FA
DT1 DT2 DT3 _
RA
ECM (ECCS CONTROL MODULE) BR
ST
RS
12 aJ4
3 7|a]9|101112
— 81U
REHEHBIEEEELED |§I Bapab 7829
ABHBICEEETZSZE EgEE TR
FHA
101|1020103| [104]105]108
107108{109| [t110[1i1{1t2 EL
1a11a|115] [ne[n7{18
183

SEFIOBR 371
EC-227



TROUBLE DIAGNOSIS FOR DTC P0600

ECM {ECCS control module)

T (o< \CGlove box -
ECM 3

ECM harness o
connector

A/T control unit
harness connector

fake pedal

SEF228P

DISCOMMECT

s A cam_fof connecTon ]|

A/T Control (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK INPUT SIGNAL CIRCUIT.

Check harness continuity between ECM
tarminal @ and ground, ECM terminal &
and ground, ECM terminal 3 and ground.
Continuity should not exist.

If OK, check harness for short.

OK

A

[__EcH H}q CONNECTOR]| P77 Fz
24 28 30 TISSONNECT
€&
LY
&
4
|
SEF156P
’E [HSCORHECT
AE G
([ Ecm ]0|CONNEGT0H|I
24,29,30
| S
= SEFT02T]

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

Trouble is not fixed.

h 4

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

h 4

INSPECTION END

374

EC-228

¥

:
CHECK INPUT SIGNAL CIRCUIT. NG | Chack the following.
1. Tum ignition switch “OFF”, "] = Harness connectors
2. Disconnect ECM hamess connector R,
and A/T control unit hamess connector. e Harness continuity
3. Check harness continuity between ECM between ECM and A/T
terminal @ and terminal 49, ECM ter- control unit
minal @ and terminal @, ECM terminal If NG, repair harness or
@ and terminal (3. cennectors.
Continuity should exist.
OK
B v
NG | Check the harness

between ECM and A/T
control unit.
If NG, repair harmess.




TROUBLE DIAGNOSIS FOR DTC P0605

SEC220B

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.

Diagnostic Trouble
Code No.

Malfunction is detected when ....

Check Item

(Possible Cause)

POB05
0301

® ECM calculation function is malfunctioning.

s ECM

{ECCS control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

1)
2)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine.

Run engine for at least 30 seconds at idle speed.

OR

Turn ignition switch “ON”.
Start engine.

Run engine for at least 30 seconds at idle speed.

Select “Mode 77 with GST.
OR

Turn ignition switch “ON".

Siart engine and wait at least 30 seconds.
Turn ignition switch “OFF” and wait at least 5 seconds.
Perform “Diagnostic Test Mode [l (Self-diagnostic

results)” with ECM.

DIAGNOSTIC PROCEDURE

INSPECTION START

!

®

. Turn ignition switch "ON".

. Select "SELF DIAG RESULTS”
mode with CONSULT.

. Touch “ERASE".

OR

3

. Turn ignition switch “ON”,
. Select MODE 4 with GST.
- Touch “ERASE".

OR

. Turn ignition switch “ON".

. Erasa the diagnostic test mode
Il (Self-diagnostic results})
memory. Refer to EC-43.

v
®

EC-229

A,
EM
LG
FE
ClL,

M

375



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (Cont’d)
®

y

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

v

Is the 1st trip DTC POB05 (0301) dis- Y63 | Replace ECM.

played again?
l No

INSPECTION END

376
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch

When the gear position is “P” (A/T models only) or “N”, park/
neutral position is “ON”.

ECM detects the position because the continuity of the line (the

“ON” signal) exists. @l
ECM receives signals from park position switch via A/T control unit.

A
Neutral position switch
SEF508P EM
Diagnostic
Trouble Code Malfunction is detected when ... Che{ck tems LG
{Possible cause)
No.

PO705 ® The signal of the park/neutral position switch is not e Harness or connectors EC

1003 changed in the process of engine starting and driving. |a. The neutral position switch or inhibitor switch circuit

is open or shorted.
b. The circuit between ECM and A/T control unit is open  [HS
or shorted.
o Neutral position switch (M/T models)
® Inhibitor switch (A/T models}) GL
® A/T control unit (A/T models}

T

AT

PD

[PA

RA

BR

ST

RS

BT

A

el

377
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TROUBLE DIAGNOSIS FOR DTC P0705
Park/Neutral Position Switch (Cont’d)
OVERALL FUNCTION CHECK

M PARKINEUT POSI SW CKT Use this procedure to check the overall function of the park/neutral
position switch. During this check, a 1st trip DTC might not be
SHIFT confirmed.
ouToF N/P-POSITION 1) Turn ignition switch “ON".
- THEN 2) Perform “"PARK/NEUT POSI SW CKT” in “FUNCTION
TEST” mode with CONSULT.
TOUGH START OR
2) Select “P/N POSI SW” in “DATA MONITOR" mode with
SEF0O7T 3) Check the “P/N POSI SW” signal under the following
conditions.
% MONITOR 3% NOFAIL [] Condition (Gear position) Known good signal
START SIGNAL OFF “N" and "P" (A/T only) position ON
CLSD THL/P SW ON -
PN POS| SW ON Except the above posilion OFF
OR
1} Turn ignition switch "ON".
2) Check voltage between ECM terminal @ and body
ground under the following conditions.

[ RECORD |

SEF0S6T Condition (Gear position) Voltage (V} (Known good data)

“N” and “P” (A/T only) position Approx. D

T - CONMECT
]L ECM___|0] CONNECTOR] e Except the above position Approx. 5
22 (! ‘w
&)

o

SEFZ64N

378
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (Cont’d)
EC-PNP/SW-01

ECM [ECCS CONTROL MQDULE) I . Detectable line for DTC
: Non-detectable line for DTC IGNITION SWITCH
@ - AT modets ON or START
@ 1 M/T models 7.5A @ﬂ
NEUT -
T22] *1: CADRIG
b @> cor : A
.
f_._l
Qmx i — 1 H!G J10 EM
ME4 ﬁ .m
G/OR i LG
(i3]

Il =
MBS
— P 1 INHIBITOR
I avi e 4] " 5 SWITGH

G/OR N D [Fg
2 z
i~
- I@l s |l T|| ||:53:|| CL
| R GYL LGR LG L
G/OR
&2 M
T
e
G/!)R -1
AT
[l
NEUTRAL A GYL LGR LG L PO

POSITION

Neutral | SWITCH ||--|]— {I-
Olhers-_. T I_'_J- L'—I

R GYL LG/R LG L o
2 R,
3 v Ry Y By Y aA
LB Bﬁ H RIG R GYL LGR LG L
F9 8 8 B [Gall o]l el (sl G Ie
| NP HPOSNFOS DPOS 2ND 18T AT BR
® SIGNAL  sw SW  Ssw PGS POS [CONTROL
SW  swW [UNIT
4 1
Ez8 STl
. Refer fo last page (Foldeut page).
6234 112 3[4 /718]s]3 @& . (F) B
Eid
\567&3/5 B 67|3|9]11112w \654}6\, Eﬂ}g’
d L g
B EDIEEEEELDE @ b dpselE 7R e aB0R | |32 aRAE5 @D
BEAB ICEEES RE Selroepaladilcleaapsielarian ™~ HS.
FIA
101f102]103 38
107[108[109 B [42 EL
1131144115 49
103X
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TROUBLE DIAGNOSIS FOR DTC P0705

Neutral position switch

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Neutral position switch (M/T mod-
els)

INSPECTION START

|

CHECK GROUND CIRCUIT.

1. Disconnect neutral position switch har-
ness connector.

2. Check harness continuity between termi-
nal @ and body ground.
Continuity should exist.
If OK, check harness for short.

NG { Check the following.

"| ® Harness connectors
GIDB

@ Harmness for open or short
between neutral position
switch and body ground

If NG, repair harness or

CHECK COMPONENT
(Neutral position switch).
Refer to MT section

OK connectors.
E ¥
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. "| @ Hamess connectors
2. Check harness continuity between ECM (F). (me3)
terminal @ and terminal (¥ . #® Harness connectors
Continuity should exist. €D}
If OK, check harness for short. e Hamess connectors
5% E.
® Harness for open or short
between ECM and neu-
tral position switch
If NG, repair harness or
connectors.
v
NG

Replace neutral position

‘L OK

SEF508P
Eh DISCONNEGT
A €
2
AECT750
E W DISCONNECT ﬁj DISCONNECT
A€ |8
ECM O[CONNECTOR
22
AECTS1
380

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

v 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.

\d

INSPECTION END

EC-234
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (Cont’d)

v and relay box
L T Y

-

Inhibitor switch

. IS ANV
ZY" Fusible link, Tuse' Y A/T solenoid -

DIAGNOSTIC PROCEDURE

inhibitor switch

INSPECTION START

/718
\_6]5[4/

&

A/TsCIUNIT O CONNECTOR

o a

harness - \d
cannector /// CHECK POWER SUPPLY. NG [ Check the foliowing.
1. Disconnect inhibitor switch harmess con- | ® Harness connector
v harness connector nector. (),
=" MWW " geFreaTy | 2. Turn ignition switch “ON™. ¢ 7.5A fuse
3. Check voltage between terminal @ and ® Harness for open or short
ground with CONSULT or tester. between inhibitor switch
Voltage: Battery voltage and fuse
If NG, repair harness or
OK connectors.
B] ¥
CHECK INPUT SIGNAL CIRCUIT-I. NG‘ Check the following.
1. Tum ignition switch “OFF”. "| # Harness connectors
_ 2. Disconnect A/T control unit harness E,
@ o connector. o Harness for open or short
= 3. Check haress continuity between A/T between inhibitor switch
control unit terminal @ and terminals and A/T control unit
SEF38sT @,®. It NG, repair harness or
Continuity should exist. connectors.
. pusy I OK, check harness for short.
OK
[ g 4 y
i CHECK INPUT SIGNAL CIRCUITHIL NG‘ Check the following.
1. Disconnect ECM harmess connector. "| @ Harness connectors
2. Check hamess continuity between ECM (F),
terminal @ and A/T control unit terminal o Harness for open or short
®. between ECM and A/T
Continuity should exist. control unit
If OK, check harness for short. If NG, repair harness or
SEF386T]| J OK connectors.
NG

CHECK COMPONENT

[Car-crunr_[o] corecTon |

(Inhibitor switch).

I Ecmj':gf CONNECTOR]|

&
BS.

[Q]

DISCONNECT

€
G

SEF766P)

Refer to AT section.

Ad

OK
¥

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

Trouble is not fixed.

A4

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

and retest.

A/T control unit
harness connector

SEF2

Brake pedal

W

¥

INSPECTION END

28P

EC-235

Replace inhibitor switch.
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TROUBLE DIAGNOSIS FOR DTC P1105

SYSTEM DESCRIPTION

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

Engine speed
Camshaft position sensor Y P »
Start signal
Ignition switch ar som > :EECCI\::S MAP/BARO
control | Switch solenoid
— Throttle position module) valve
Throttle position sensor »
Vehicle speed
Vehicle speed sensor P »
This system allows the absolute pressure sensor to Solenoid Conditions
monitor either ambient barometric pressure or o dately after tuming ignit ch ON
intake manifold pressure. The MAP/BARO switch mmediately after g igniion See
solenoid valve switches between two passages by « More than 5 minutes after the solenoid valve
ON-OFF pulse signals from the ECM. (One passage shuts OFF
is from the intake air duct, the other is from the ) and
ON

intake manifold.) Either ambient barometric pres-
sure or intake manifold pressure is applied to the

absolute pressure sensor.

Absolute pressure sensor

From air duct ’

intake
manifold
vacuum
signal

e Throttle vaive is shut or almost fully shut for
more than 1 second
and
@ Vehicle speed is less than 100 km/h (62
MPH}.

COMPONENT DESCRIPTION

The MAP/BARC switch solenoid valve switches its air flow pas-
sage according to the voltage signal sent from the ECM. When
voltage is supplied from the ECM, the MAP/BARQ switch solenoid
turns “ON”. Then, the absolute pressure sensor can monitor the
ambient barometric pressure. When voltage is not supplied from
the ECM, the MAP/BARQ switch solenoid valve turns “OFF”. Then,
the sensor monitors intake manifold pressure.

SEF417Q
Diagnostic Trouble Check Items
I ion i
Code No. Malfunction is detected when (Possible Cause)

P1105 « MAP/BARO switch solenoid valve receives the ® Harness or connectors

1302 voltage supplied though ECM does nol supply the (MAP/BARQC switch solenoid valve circuit is open
voltage to the vaive. or shorted.)

e There is little difference between MAP/BARC * Hoses
switch solenoid valve input voltage at ambient {Hoses are clogged or disconnected.)
barometric pressure and voltage at intake mani- » Absolute pressure sensor
fold pressure. * MAP/BARO switch sclenoid valve
382
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARQ) Switch Solenoid Valve
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3} Turnignition switch “ON” and select “DATA MONITOR” WA
mode with CONSULT.
4) Start engine and let it idle.
5) Wait at least 20 seconds. EM
CR
@ 1) Start engine and warm it up sufficientiy.
2) Tum ignition switch “OFF” and wait at least 5 seconds. | @
3) Start engine and let it idle,
4) Wait at least 20 seconds.
5) Select “MODE 7" with GST.
OR
1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds. [
3) Start engine and let it idle.
4) Wait at least 20 seconds.
5) Turn ignition switch “OFF”, wait at least 5 seconds and ([
then turmn “ON”,
6) Perform “Diagnostic Test Mode ! (Seif-diagnostic
results)” with ECM. M

AT

P

FA

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
IGNITION SWITCH EC'SWN‘O1
ON or START
Refer to
7.5A EL-POWER.
mmmmm : Detectable iine for DTC
BR : Non-detectable ine for DTC

) ME3

BR

BR

KN MAP/BARO
SWITCH
SOLENOID
VALVE

ERGS

YiB

Y/B

]

30L

ECM
(ECCS CONTROL MODULE)

Refer to last page (Foldout pagse).

_ .
(DO
BR

1o1f102h103] [104]105]10e]
torfiosgtos] |110f111]112)
113]114]115] [116]117]118

pers
[

MECS18B
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TROUBLE DIAGNOSIS FOR DTC P1105

\L-—\—g_-r-'c—klrﬁak manifold -\/A

@@ &

Yy
o /@
(('@ ¢/ O
Vacuum
& ,i\ gauge
bl
I '
MAP/BARQ switch
solencid valve
' SEF418Q
=
Split
Clogging
=
j)% Improper connection
. SEF109L;

MacTiveTesT® [

MAP/BARO sw/V  Baro

CMPSsRPM{REF) 700rpm
MAP/BARO SW/V  BARO
ABSOL PRES/SE 43y

SEF408R

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥
CHECK VACUUM SOURCE TO MAP/ NG | CHECK VACUUM HOSE.
BARQ SWITCH SOLENOID VALVE. | Check vacuum hose for
1. Start engine and warm it up sufficiently. clogging, cracks or
2. Disconnect vacuum hose connected to improper connection.
MAP/BARO switch solenoid valve. it NG, repair or replace the
3. Check the vacuum pressure with hose.
vacuum gauge at idle speed.
oK
Vacuum pressure:
Approx. -66.7 kPa ¥
(-500 mmHg, ~19.69 inHg, -9.67 CHECK INTAKE SYSTEM.
psi) Check the intake system
for air leaks.
CK
B y
CHECK HOSE BETWEEN ABSOLUTE NG‘ Repair or reconnect the
PRESSURE SENSOR AND MAP/BARO "1 hose.
SWITCH SOLENOID VALVE.
1. Tumn ignition switch “OFF".
2. Check hose for clogging, cracks or
improper connection.
OK K (with /2
(without ) ot )
CHECK POWER
SUPPLY AND
OUTPUT SIGNAL
" CIRCUIT.
1} Turn ignition
switch “ON”.
2) Select "MAP/
BARO SW/V” in
“ACTIVE TEST”
mode with CON-
NG

A

EC-239

SULT.

3) Touch “MAP"
and “BARO”
altematively.

4) Check for oper-
ating sound.

¢0K
®

MA

R

LE

GL

V]

AT

PD

A

BR

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P1105

<]

1120

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

@ o

SEF1695
m DISCONNERT . & I.'ISCMN.EGT
€ B HME
[ ecm HCONNECTOR" @
;32
[Q]
SEF91ZS
386

(Cont’d)
D l
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF". | e Harness connectors
2. Disconnect MAP/BARO switch solenoid (F).
valve harness connector. e 7.5A fuse
3. Turn ignition switch “ON". ® Harness for open or
4. Check voltage hetween terminal @ and short between MAP/
engine ground with CONSULT or tester. BARO switch solenoid
Voltage: Battery voltage valve and fuse
If CK, check harness for short, It NG, repair hamess or
connectors.
OK
y
CHECK OUTPUT SIGNAL CIRCUIT. NG__ Repair harness or connec-
1. Tum ignition switch “QFF", "] tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal @ and terminal @ with CON-
SULT or tester.
Continuity should exist.
If OK, check harness for short.
OK
®
h 4 l .
CHECK COMPONENT NG Replace absolute pressure
(Absolute prassure sensor). | sensor.
Refer to "COMPONENT INSPECTION” of
“TROUBLE DIAGNOSIS FCR DTC
P0105”, EC-105.
OK
A
NG

CHECK COMPONENT

(MAP/BARC switch solenoid valve).
Refer to “COMPONENT INSPECTION"
on next page.

OK
¥

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

I Trouble is not fixed.

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

r

INSPECTION END

EC-240

Y

Replace MAP/BARO
switch solenoid valve.




TROUBLE DIAGNOSIS FOR DTC P1105

MAP/BARC swrv MAP

CMPS-RPM(REF) 700rpm
MAPBARO SWN  MAP
ABSOL PRES/SE 1.3V

MacTiveTEsTE (]

—==—zz==== PAONITOR zzzz=====

SEF500R

MAP/BAROD SW/V  Baro

CMPS*RPM(REF) 700rpm
MAPBARO SWN  BARO
ABSOL PRES/SE 43V

MactivetesTl [

==z=z==o= MONITOR z========

SEF49BR

Manifold Absolute Pressure (MAP)/Barometric

Pressure (BARO) Switch Solenoid Valve

(Cont’d)

COMPONENT INSPECTION

MAP/BARO switch solenoid valve

1.
2.

3.

Start engine and warm it up sufficiently.

Perform “MAP/BARC SW/V” in "ACTIVE TEST” mode

with CONSULT.
Check the following.

e When “MAP” is selected, “ABSOL PRES/SE” indi-

cates approximately 1.3V.

& When “BARQ" is selected, “ABSOL PRES/SE” indi-

cates approximately 4.3V.

BATTERY

MEC488B

4, If NG, replace solenoid vaive.

OR

& 2

Remove MAP/BARO switch solenoid valve.
Check air passage continuity.

Condition

Air passage
continuity
between & and

Air passage
continuity
hetween @& and ©

12V direct current supply

between terminals @ Yes No
and @
No supply No Yes

3. If NG, replace solenoid valve.

EC-241
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T
AT
PD
FA
BR
ST
RS
BT

[FRA

DX

387



TROUBLE DIAGNOSIS FOR DTC P1320

Tgnition col\AN,

arness connector

& power transistor //
harness connector

Ignition Signal
Ignition coil & power transistor (Built into distributor)

The ignition signal from the ECM is sent to and amplified by the
power transistor. The power transistor turns on and off the igniticn
coil primary circuit. This on-off operation induces the proper high
veltage in the coil secondary circuit.

Diagnostic
Trouble
Cocde No.

Malfunction is detected when ...

Check ltem
(Possible Cause}

P1320
0201

during engine cranking or running.

® The ignition signal in the primary circuit is not sent

& Harness or connectors
{The ignition primary circuit is open or shorted.)
# Power transistor unit
® Resistor
¢ Camshaft position sensor
e Camshaft positich sensor circuit

388

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note:

If both DTC PO0340 (0101) and P1320 (0201) are

displayed, perform TROUBLE DIAGNOSIS FOR DTC
P0340 first. (See EC-168.)

1)
2)
3)

Turn ignition switch “ON".

Select "DATA MONITOR” mode with CONSULT.

Start engine. (If engine does not run, turn ignition switch
fo “START” for at least 5 seccends.)

OR
Turn ignition switch “ON”.
Start engine. (If engine does not run, turn ignition switch
to "START" for at least 5 seconds.)
Select MODE 7 with GST.

OR

Turn ignition switch “ON”.

Start engine. (If engine does not run, turn ignition switch
to “START" for at least 5 seconds.)

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

Perform diagnostic test mode II (Self-diagnostic results)
with ECM.

EC-242



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

BATTERY ] EC-IGN/SG-01
| |
30A W : Detectable line for DTG
LT_I wemmes : Non-detectable line for DTC
1
w
m Refer to EL-POWER.
IGNITION
OFF o7 |SWiTCH
-
ACC ON
L
BR i
LB/RBIH ] 5/ e—
b
=1
POWER
IGNITION
e TRANSISTOR
DISTRIBUTOR
I
|Le] | [ A
LG/B w B
|
LG/B
|—'—| B/A
[2]
3 g !
Fo8 CONDENSER
K8 T
2
YR |-|7|—|
B
(- ‘I I
i
YR W g 8
SPARK  £CM =] /Eml
PLUG {(ECCS IGNCK IGN
CONTROL
MODULE) i | |
(E15)

tast page (Foldout page}.

-
1315 i [5<] 53] | E—
sl [2]ED | (EELEDGED dDED I
W B GY GY |
1e1f102f103 f104]1c5ft0e) 1z2]3] 4] 39
to7frogficd [ria[m{re| [elel7]81s] 43
113f114] 118} [116[117]17g iﬂmilimﬁmm 50

EC-243

MEC919B

T

AT

PD

FA

ST

RS

BY

RA

EL

(D)
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TROUBLE DIAGNOSIS FOR DTC P1320

B9

ignition cél‘i\\\

harness connector

o~

& power transistor
harness connector

g

SEF215P
DISCONNECT
A€
7[8)
t
& O
Ko 1
AECE98
E & DISGCONNECT
T.5.
GELTID
{
(1)
AECE99
EW DiSCONNECT DISCONNECT
F,
A "4 g

ECM Jol GONNEGTCR]|

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

‘Turn ignition switch “OFF”, and restart ﬂ_..Yes @

engine.

Is engine running?

No
' NG

CHECK POWER SUPPLY. »| Check the following.

. Tum ignition switch “OFF”, ® Harness connectors

2. Disconnect ignition coil harness con- ,

3 ?_ectolr. . ich “ON ® tarness connectors

. Turn ignition switch “ON”. P,( :f)

4. Checl?voltage between terminal @ and L] ess or open or
ground with CONSULT or tester. short between ignition
Voltage: Battery vollage cail and ignition switch

If NG, repair harness or
OK connectors.
E y NG

CHECK GROUND CIRCUIT. »| Repair hamess or connec-

1. Turn ignition switch “OFF". tors.

2. Disconnect power transistor harness
conneclor.

3. Check harness continuity between ter-
minal @ and engine ground.

Continuity should exist.
If OK, check harness for short.
OK
h 4 NG

CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or connec-

1. Disconnect ECM hamess connector. tors,

2. Check hamess continuity between ECM
terminal (I} and power transistor termi-
nat .

Continuity should exist.
If OK, check harness for short.
oK
r
NG

CHECK COMPONENTS

(Ignition coil, power transistor).

Refer to “COMPONENT INSPECTION”,
EC-246.

OK
r

-

ol

AECT00,

390

Discaonnect 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
connecter. Reconnect ECM harness con-

nector and retest.

INSPECTION END

Replace malfunctioning
component(s).

h 4

EC-244



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

@
m l
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Stop engine. 7| tors. @l
2. Disconnect ignition coil hamess con-
nector.
3. Strip tape covering resistor and con- A
denser,
‘4, Disconnect resistor harness connector.
5. Disconnect ECM hamess connector. EM
6. Check harness continuity between igni-
tion coil terminal & and resistor termi-
Ly B sy Y == nal @, resistor terminal @ and ECM LG
TS. TS. terminal 3@ .
57 Continuity should exist.
(7]8 fﬂ If OK, check harness for short.
QK
¥
B @ CHECK COMPONENTS NG; Replace resistor.
(‘@ (Resistor).
Refer to "COMPONENT INSPECTION" CL
SEF910S| | on next page.
CK
D M7
m MSCONNECT & DISCONNERT ‘
d .k T.5. Disconnect and reconnect harness con-
. = = nectors in the circuit. Then retest. AT
[ ecm lo|connecTor|| 117]
2 Trouble is not fixed.
y P
o Check ECM pin terminals for damage and
(ﬁ%‘} @ check the connection of ECM harness
' connector. Reconnect ECM harness con- =)
SEF911S| | nector and retest.
I RiA
INSPECTION END
Bl
8T
RS
Bl
HA
EL
D2
391

EC-245



TROUBLE DIAGNOSIS FOR DTC P1320

DISCONNECT E

Ignition Signal (Cont’d)
COMPONENT INSPECTION

Ignition coil
1. Disconnect ignition coil harness connector.

2. Remove distributor cap.
3. Check resistance as shown in the figure.

Terminal Resistance
@D - Approximately 1 Q
-® Approximateiy 20 kQ

SEF752R

SEF1805

392

if NG, replace distributor assembly.

Power transistor

1. Disconnect camshaft position sensor & power transistor har-
ness connector and ignition coil harness connector.
2. Check power transistor resistance between terminals & and

:

Terminals Resistance Result
® and ® Except 002 OK
an
0Q NG
If NG, replace distributor assembly.
Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals M) and @ .
Resistance: Approximately 2.2 kQ
If NG, replace resistor.

EC-246



TROUBLE DIAGNOSIS FOR DTC P1336

Core

Crankshaft Position Sensor (CKPS) (OBD)
(COQG)

The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the flywheel or drive

plate. It detects the fluctuation of the engine revolution.

! J==;
' L@ﬁ
T 1
£ ol

ZPern’tam-:»ﬁt magnet

change.
SEF956N

changes.

Crankshaft position
sensor (OBD)
harness connector

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

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.

SEF463P
Diagnostic
heck |
Trouble Code Malfunction is detected when ... c ee tems
{Possible Cause)
No.
P1336 ® A chipping of the flywheel or drive plate gear tooth ® Harmness or connectors
0805 (cog} is detected by the ECM. ¢ Crankshaft position sensor (OBD)
e Flywheel (Drive plate}

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

B "

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

2) Start engine and run it for at least 2 minutes at idle
speed.
OR
Gﬂgfv 1) Start engine and run it for at least 2 minutes at idle
speed.
2) Select "MODE 7” with GST.
OR
1} Start engine and run it for at least 2 minutes at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-247

@l

MA

Due to the changing magnetic field, the voltage from the sensor [EWN

LG

FIE

CL

MT

AT

PD

FA
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[FlA

EL

393



TROUBLE DIAGNOSIS FOR DTC P1336
Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
EC-CKPS-01
CRANKSHAFT
POSITION
SENSOR(OBD)
W : Detectable line for DTC
IL?...“ |L'_|I wemewnan . NON-detectable line for DTG
P B/R @ - A/T mooels
<R ___
| X —
( ______ ‘ T
5 @
1

By

B

%
=@

I | =1l
RGC/S GND-A B B SENS
1 1
ECM (ECGS CONTROL MODULE) F14 Fis AT CONTROL UNIT
e e :
sl6l7 8/ B E230 B 56
GY GY GY

3
7]8{9]101112

-y
M
w
iy

o

10111 2]
Sl6l7 (8] (16171619

101{102[103) §104]105{106
107[108}109F F1101111]112
NI H4NS] 16[117]118

394
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TROUBLE DIAGNOSIS FOR DTC P1336

Harness connectors 8},

il

One way valve

SEFD21T)

Crankshaft position
sensor (OBD}

SEF093T]

A€ A€

>

(1]2

T EcM_ [o[connecron]|

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK INPUT SIGNAL CIRCUIT. NG= Check the following.

1. Turn ignition switch “OFF". ® Harness connectors

2. Disconnect crankshaft position sensor s
(OBD) harness connector and ECM e Harness connectors
harness connector. , (EP

3. Check continuity between ECM terminal ® Harness for open or
& and terminal @) . short between ECM and
Continuity should exist. crankshaft position sen-
If QK, check harness for short. sor {(OBD)

If NG, repair harness or
CK connectors.
B y
NG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Reconnect ECM harness connector.

3. Check harness continuity between ter-
minal () and engine ground.
Continuity should exist.
If OK, check harness for short.

OK

Loosen and retightening engine ground

SCrews.

Note: If engine ground is loose, voltage
between harness connector (E%
terminal 3 and engine body may
be changed by retightening.

53

(el

B oiscomEeT
" HAE
o)
[a]

h 4

Loosen and retighten the fixing bolt of the
crankshalt position senscr {OBD). Then
retest.

4 Trouble is not fixed.

Y

Check the following.
® Hamess connectors

CONGD)

® Harness connectors

@,

® Harness connectors
» (M4)

® Harness for open or
short between ECM and
crankshaft position sen-
sor (OBD) harness con-
nector

® Harness for open or
short between A/T con-
trol unit and crankshaft
position sensor (OBD}

it NG, repair harness or

connectors.

CHECK COMPONENT

NG

[Crankshaft position sensor (CBD}.
Refer to "COMPONENT INSPECTION"

on next page.
+OK

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.

¢Trouble is not fixed.

Replace crankshaft posi-
tion sensor (OBD).

Visually check for chipping flywheel (drive

NG

h J

plate) gear tooth (cog).

Replace the flywheel (drive
plate).

LOK

INSPECTION END

EC-249

@

A

B

PD

P8

=

B

EL
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TROUBLE DIAGNOSIS FOR DTC P1336

SEFS60N|

SEF151P

396

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’'d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

el

Disconnect crankshaft position sensor (OBD) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5¢2 at 20°C

(68°F)

EC-250



TROUBLE DIAGNOSIS FOR DTC P1400

Vacuum
signal

To intake

EGRC-Solenoid Valve

The EGRC-solencid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. A plunger will then move to cut the vacuum
signal (from the throttle body to the EGR valve.)

When the ECM sends an OFF signal, the vacuum signa! passes
through the solenoid valve. The signal then reaches the EGR valve.

air flow
SEF385RA
Diagnostic
Trouble Code Malfunction is detected when .... Check Items
No {Possible Cause)
P1400 & The improper voltage signal is sent to ECM through | @ Harness or connectors
1005 EGRC-solenoid valve, {The EGRC-solencid valve circuit is open or shorted.)
¢ EGRC-solenocid valve

REGRC sOL/V CIRCUITH
DOES THE SCLENCID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

(et || NO JLYES |

MEF982D)

W ACTIVE TEST B L]
eGrc soLv - ON

Orpm

— — —

= = = MONITO
CMPS.RPM (REF)

(ON IR OFF

EGRC-BPT valve

EF353F]

Intake manifold
ek v SR

SEF189PB

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-so-
lenoid valve circuit. During this check, a 1st trip DTC might not be
confirmed.
1) Turn ignition switch “ON".
2) Perform "EGRC SOL/V CIRCUIT” in
TEST” mode with CONSULT.
OR
Turn ignition switch “ON”.
Perform “EGRC SOLENOID VALVE” in “ACTIVE
TEST" mode with CONSULT and check the operating
sound, according to ON/OFF switching.
OR
Turn ignition switch “ON".
Check operating sound of the solenoid valve when dis-
connecting and reconnecting harness connector.

“FUNCTION

1)
2)

Y
2}

EC-251
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TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

EC-EGRC/V-01

IGNITION SWITGH
ON or START
Refer to EL-POWER. W : Detectable line for DTC
10A s+ Non-detectable line for DTG
BR _
BR
ME3

BHL—L{_IJW 2:PBNV-BIW UR

F7 EGRC- F71
SOLENOID VALVE
LR
Ifas]l
EGR

ECM (ECCS CONTRCL MODULE)

Refer to last page (Foldout page).
w63)
[ -
GY B

101[102{103¢F |104|105[106

107[108[109( [110]111[112 2

113|1143115] [116]117]118 Em

[34]aslaela7]
308 MEC920B

EC-252



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-BPT valve

Intake manifold
SEF199PB

g )
i

A€ @ D
e

® S
SEF387T

ECM  [O] coNnECTOR| 15

103

[Q]

SEF388T|

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT

(EGRC-solenoid valve).

Refer to “COMPONENT INSPECTION” on
next page.

4

OK

¥

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.

iTroubIe 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-253

\d

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". | ® Harmness connectors
2. Disconnect harness connectors (Fi7), ms3), (F3)

GDE o 10A fuse
3. Turn ignition switch “ON”. e Harness for open or short
4. Check voltage between terminal (O and between harness connec-

ground with CONSULT or tester. tor and fuse

Voltage: Battery voltage If NG, repair harness or

OK connectors,
B

CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Turn ignition switch “OFF”. | @ Harness for open or short
2. Discornnect ECM harness connector. between EGRC-solenocid
3. Check harness continuity between ECM valve and ECM

terminal and terminal @ . If NG, repair harness or

Continuity should exist. connectors.

If OK, check harness for short.

lOK

Check the following. NG Repair harness or connec-
e Harness for open or short between | tors.

EGRC-solenoid valve and harness con-

nector

OK
A4
NG

Replace EGRC-solenoid
valve.

&

A

LG

GLL

T
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PD
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TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (Cont’d)

COMPONENT INSPECTION
EGRC-solenoid valve
Check air passage continuity.
Air passage Air passage
Condition continuity . continuity
BATTERY between @) and between @ and ©
12V direct current supply
between temminals @ Yes No
AEC241 and @
No supply No Yes

if NG, replace solenoid valve.

400
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element EGR Temperature Sensor
The EGR temperature sensor detects temperature changes in the
EGR passage way. When the EGR valve opens, hot exhaust gases
flow, and the temperature in the passage way changes. The EGR
Tightening nut temperature sensor is a thermistor that modifies a voltage signal
sent from the ECM. This modified signal then returns to the ECM
Connector as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases.
This sensor is not used to control the engine system. It is used only
" for the on board diagnosis.
SEF599K
{Reference data)
10,000
f EGR temperature Voltage Resistance
L “C (°F) (V) MQ)
L 0(32) 4.81 79-97
1,000 50 {122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10
o |
k4
s |
S100-
2 I
0 -
o
[y -
10
q 1 L 1 1 J
0 50 100 150 200
(32) (122) (2120 @02 (392)
Temperature °C (°F}
SEF5260
Diagnostic Trouble - Check ltems
Code No. Maffunction is detected when ... (Passible Cause)
P1401 A) An excessively low voltage from the EGR tem- | ®# Harness or connectors
0305 perature sensor is sent to ECM, even when (The EGR temperature sensor circuit is shorted.)
engine coolant temperature is low. e EGR temperature sensor

e Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve

B) An excessively high voltage from the EGR ¢ Harmess or connectors
temperature sensor is sent to ECM, even (The EGR temperature sensor circuit is open.)
when engine coolant temperature is high. & EGR temperature sensor

¢ Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid vaive

EC-255
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the EGR tem-

% MONITOR % NOFAL [ ]
CMPS*RPM (REF) Orpm
COOLAN TEMP/S  20°C

EGH TEMP SEN 43V

INT/A TEMP SE 22°C

SEF651R
Lift up the
EGR valve
by hand.
SEF3600);
m CONKHELT (\
A€ B
ol
[ Eecm ZBI { CONNECTOR]| o //_\\_H
51 62

_ﬂ
KD O

SEF652R

- £ G

]Ol CONNECTOR]}
62

|
D S

ECM

= SEF244R

402

perature sensor. During this check, a 1st trip DTC might not be

confirmed.

Procedure for maifunctions A and B

B "

2)

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

Confirm that engine coolant temperature and intake air
temperature are lower than 40°C (104°F). (If necessary,
wait until the temperatures equal atmospheric tempera-
ture.)

Confirm that “EGR TEMP SEN” reading is between
3.45V and 5.0V.

Start engine and warm it up sufficienily.

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and P0402.
{See pages EC-172 and 180.)

Read “EGR TEMP SEN” at about 1,500 rpm with EGR
valve lifted up to the full position by hand.

Voltage should decrease to less than 1.0V.

If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400, P0402 and P1400. (See pages EC-172,
180 and 251.)

OR
Turn ignition switch “ON".
Confirm that voltage between ECM terminals &), &
and ground are more than 2.72V. (If necessary, wait
until engine coclant temperature and intake air lem-
perature equal almospheric temperature.}

3) Confirm that voltage between ECM terminal @ and
ground is between 3.45V and 5.0V.

4) Start engine and warm it up sufficiently.

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 P0402.
(See pages EC-172 and 180.)

7) Check voltage between ECM terminal 62 and ground at
about 1,500 rpm with EGR valve lifted up to the full
position by hand.

Voltage should decrease to less than 1.0V.
8) If step 7 is OK, perform TROUBLE DIAGNOSES FOR

DTC P0400, P0402 and P1400. (See pages EC-172,
180 and 251.)
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EGR Temperature Sensor (Cont’d)
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r— }

Intake manifold?,

L

SEF174T)|

amy

DISGCGHNEGT
15. ED
6|78/

@ = !
(8] I
A€ &
R

e’

SEF9145,
TR p—
Vel AE
[Q]

N

. @
SEF181T

404

EGR Temperature Sensor (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

3) Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V

v
CHECK POWER SUPPLY. NG | Repair harness or connec-
1) Disconnect harness connectors (F50), | tors.
(F23).
2) Turn ignition switch “ON",

A ¢ OK
CHECK GROUND CIRCUIT. NG | check the following.
1} Turn ignition switch "OFF”. & Harness connectors
2) Check hamess continuity between termi- (F),
nal (7 and engine ground. ® Harness continuity
Continuity should exist. between ECM and har-
If OK, check harness for shorl. ness connector (F23)
OK & Harness for open or short
between A/T control unit
and harness connector
I NG, repair harness or
connector.
¥
CHECK HARNESS CONTINUITY. NG_ Repair harness or connegc-
1) Disconnect EGR temperature sensor | tors.
hamess connector.
2} Check hamess continuity between har-
ness connector terminal & and
hamess connector (F51) terminal (D,
hamess connector terminal @
and harmess connector terminal
@ .
Continuity should exist.
If OK, check hamess for short.
J'OK
NG

CHECK COMPONENT

{EGR temperaiure sensor).

Refer to "“COMPONENT INSPECTION" on
next page.

¢OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

,‘ Trouble is not fixed.

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

and retest.

INSPECTION END

EC-258

. | Replace EGR temperature
| sensor.




TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (Cont’d)

COMPONENT INSPECTION

EGR temperature sensor

Check resistance change and resistance value.
{Reference data) al

EGR temperature Voltage Resistance
°C (°F) (V) (MQ)

Q] 0 (32) 4.81 7.9-9.7
L, : 50 (122) 2.82 0.57 - 0.70
SEF8430 100 (212) 0.8 0.08 - 0.10 EM

MA

If NG, replace EGR temperature sensor.

LG

CL

10,000

E

Resistance ki
3

T

101

AT

PD

L 1 1
™0 50 00 150 200
(32) (122) (212) (302}  (3982)
Temperature °C (°F) FA

SEF5260Q

IRA
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ST
RS _
BT
bIA

EL
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Vacuum cut valve

™ EVAP canister
b \/L__‘_‘_:
=S - N

/Hear right lire_‘—-——-—-__[.—
N

SEFS501R

EVAPORATIVE EMISSION SYSTEM DIAGRAM

Vacuum Cut Valve Bypass Valve

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground) signal, the valve is
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

Vacuum cut valve bypass valve

EVAP control system pressure 39;7

EVAP canister
purge control
solenoid valve

s

EVAP canister

- Fuel tank
EVAP canister
vent control \é
valve

urge control valve
\m Evap | P49
cut valve |canister

EVAP canister

purge volume
control valve

SEF9445

Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
P1441 A) An improper voltage signal is sent to ECM e Harness or connectors
0801 through vacuum cut valve bypass valve. {The vacuum cut valve bypass valve circuit is
open or shorted.)
® Vacuum cut valve bypass valve
B8) Vacuum cut valve bypass valve does not operate | ¢ Vacuum cut valve bypass vaive
properly. & Vacuum cut valve
e Bypass hoses for elogging
® EVAP control system pressure sensor
406

EC-260
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JEUSE H
FUSE

]

EVAP canister

SEF530Q

Vacuum Cut Valve Bypass Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A’ first. If DTC cannot be
confirmed, perform “OVERALL FUNCTION CHECK"”, “Proce-
dure for malfunction B,

Procedure for malfunction A

1) Turn ignition switch “ON",

2) Select "DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 5 seconds.
OR
Gu,gg 1) Stanrt engine and wait at least 5 seconds.

2) Select “MODE 7" with GST.

OR
1) Start engine and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform "Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

OVERALL FUNCTION CHECK
Procedure for malfunction B

1)
2)
3)
4)

5}
6)

7)

Remove vacuum cut valve and vacuum cut valve bypass valve
as an assembly.

Apply vacuum to port (8 and check that there is no suction
from port ®.

Apply vacuum to port ® and check that there is suction from
port (8.

Blow air in port (® and check that there is a resistance to flow
out of port &.

Supply battery voltage to the terminal.

Blow air in port B and check that air flows freely out of port

®.
Biow air in port B8 and check that air flows freely out of port

EC-261
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (Cont’d)

IGNITION SWITCH EC-BYPS/V-01
ON or START
Refer to
7.50 EL-POWER.
'
—— : Detectable line for DTC
BR == : Non-detactable line for DTG
| | : Models with ABS
B : Models without ABS
BR
D
BR *1: 1
OA) 1
! ®.®
= &2 6o *¥2: R8PS
A5
@:
2Dy

BYPASS VALVE

o>
B33): (AB>
G/R
F41
l

408

IE

< = 1123 Il 415]6]7
3l4]5]6 7]a|' AR EEERRERE B33

Refer to last page (Foldout page).
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Vacuum cut valve
bypass valve harness EVAP canister
connector 5

\\‘

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START

4

SEF502R

CHECK POWER SUPPLY.

1. Disconnect vacuum cut valve bypass
valve harness connector.

2. Turn ignition switch “ON”.

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

NG

EBHSCONNECT

Is3
1.S.

)

D &

¥ SEF503R

OK

E Y

| Check the following.
~| ® Harness connectors

(ue3), (F2)

¢ Harness connectors
.

# Harmmess connectors
{(Models with ABS)

(&3,
{Models without ABS)
&%), @D

® 7.5A fuse

& Harness for open or short
between vacuum cut
valve bypass valve and
fuse

if NG, repair harness or

connegctors.

CE
& &

[0 connecToR]|
117

<]

| HE=Y 2

CHECK OUTPUT SIGNAL CIRCUIT.

NG

1. Tum ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminal and terminal @ .
Continuity should exist.

If OK, check harness for short.

[Q]

SEF504R

OK

Y

.| Check the following.

"1 @ Harness connectors

(Models with ABS)

(z2),
{Models without ABS)

@D, @B

¢ Harmness connectors
(8%).,

& Harness for open or short
between vacuum cut
valve bypass valve and
ECM

If NG, repair harness or

connectors.

CHECK COMPONENT

NG

{Vacuum cul valve bypass valve).
Refer to “COMPONENT INSPECTION” on
next page.

OK

Y

Disconnect and reconnect harness connec-
tors in the circuit. Then retest,

Trouble is not fixed.

h

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

Y

INSPECTION END

EC-263

Replace vacuum cut valve
bypass valve.
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TROUBLE DIAGNOSIS FOR DTC P1441
Vacuum Cut Valve Bypass Valve (Cont’d)
DIAGNOSTIC PROCEDURE

Procedure for malfunction B

INSPECTION START

Y

Perform “OVERALL FUNCTION CHECK”, |OK | Check EVAP purge line
EC-261. "1 hoses between EVAP can-
ister and fuel tank for clog-
NG . . .
ging or disconnection.
¥
CHECK COMPONENT NG; Replace malfunctioning
(Vacuum cut valve, vacuum cut valve | parts.

bypass valve).
Refer to “COMPONENT INSPECTION”

below.
lOK

Check bypass heses for clogging. NG Repair or replace hoses.

OK

Y

L 4
Go to “TROUBLE DIAGNQSIS FOR DTC
P0450", “EVAP Control System Pressure
Sensor”’, EC-209.

OK

¥
INSPECTION END

COMPONENT INSPECTION

Vacuum cut valve bypass valve
Check air passage continuity.

o Air passage continuity
Condition between @ and
12V direct current supply between terminals Yes
No supply No
SEF3510 If NG, replace vacuum cut valve bypass valve.
Vacuum cul valve Vacuum cut valve

EVAP canister

side Check vacuum cut valve as follows:

1. Plug port © and (@ with fingers.
@ 2. Apply vacuum to port ® and check that there is no suction
from port (B .
3. Appl)(/@vacuum to port B and check that there is suction from
port (&,
4. Blow air in port 8 and check that there is a resistance to flow
out of port (8.
5. Open port (€ and @.
6. Blow air in port (® check that air flows freely out of port ©.
sersroq| 7. Blow air in port B8 check that air flows freely out of port (D).

416
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor »

Amount of intake air

h 4

Mass air flow sensor

. Engine coolant temperature
Engine coolant temperature sen- »

sor

Start signal ECM
Ignition switch * (ECCS EVAP canister
control | PUrge volume
module) control valve
Throtlle position

Throttle position sensor »

Density of oxygen in exhaust gas
{Mixture ratio feedback signal}

Y

Front heated oxygen sensor

Fuel temperature in fuel tank

Y

Tank fuel temperature sensor

- Vehicle speed
Vehicle speed sensor >

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass pas-
sage in the EVAP canister purge volume control valve changes to control the flow rate. A built-in step motor
moves the valve in steps corresponding to the ECM output puises. The opening of the valve varies for opti-
mum engine control. The optimum value stored in the ECM is determined by considering various engine con-
ditions. When the engine is operating, the flow rate of fuel vapor from the EVAP canister is regulated as the

air flow changes.

COMPONENT DESCRIPTION

The EVAP canister purge volume control valve uses a step motor
to control the flow rate of fuel vapor from the EVAP canister. This
motor has four winding phases. It operates according to the output
pulse signal of the ECM. Two windings are turned ON and OFF in
sequence. Each time an ON pulse is issued, the valve opens or
closes, changing the flow rate. When no change in the flow rate is
needed, the ECM does not issue the pulse signal. A certain volt-
age signal is issued so that the valve remains at that paricular
cpening.

SEF249P

EC-265
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TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

Diagnostic Trouble

Malfunction is detected when ...

Check tems

Code No. {Possibie Cause)}
P1445 A) An improper voitage signai is sent to ECM ® Harness or connectors
1008 through the valve. (The vaive circuit is open or shorted.}

closed.

B) The canister purge flow is detected during the & EVAP control system pressure sensor
specified driving conditions, even when EVAP o EVAP canister purge volume control valve (The
canister purge volume control valve is completely valve is stuck open.)

® EVAP canister purge volume control valve

® EVAP canister purge control valve
& Hoses
(Hoses are connected incorrectly.)

™

¥ MONITOR  ¥r NO FAIL
COOLAN TEMP/S 60°C

RECORD

|

SEF3450)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

Procedure for malfunction A

B 2

Jack up drive wheels.
Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

3) Start engine and let it idle for at least 90 seconds.

4) Move selector/gearshift lever to “1” range (A/T) or “1st”
gear (M/T).

5) Race engine from idle to 2,000 to 3,000 rpm more than
10 times.

OR
@ 1) Jack up drive wheels.

2) Start engine and let it idle for at least 90 seconds.

3) Move selector/gearshift lever to “1"” range (A/T) or “1st”
gear (M/T).

4) Race engine from idle to 2,000 to 3,000 rpm more than
10 times,

5) Select “MODE 7" with GST.

OR
1) Jack up drive wheels.

2) Start engine and et it idle for at least 90 seconds.

3) Move selector/gearshift lever to “1” range (A/T) or “1st”
gear (M/T).

4) Race engine from idle fo 2,000 to 3,000 rpm more than
10 times.

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

6) Perform Diagnostic Test Mode Il (Self-diagnostic

results) with ECM.

Procedure for malfunction B

® 2

3)

4)

Jack up drive wheels.

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

Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C (140 to 176°F), then
stop engine. (if the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature falls to within this range.)

Start engine and let it idle for at least 70 seconds.

EC-266
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Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont’d)

5) Maintain the following conditions for at least 50 sec-
onds.

Gear position:

“2"” or “D” range (A/T)
“3rd” or “4th’ gear (M/T)

Vehicle speed:

40 - 80 km/h (25 - 50 MPH)

Engine speed:

1,500 - 2,500 rpm

Engine coolant temperature:

Less than 100°C (212°F)

4)
5)

OR

Jack up drive wheels.

Turn ignition switch “ON” and select “MODE 1” mode

with GST,

Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C (140 to 176°F), then

@l
MA
E

LC

stop engine. (If the engine coolant temperature exceeds FE

the above range, stop engine and wait until the tem-

perature falls to within this range.)

Start engine and let it idle for at least 70 seconds.
Maintain the following conditions for at least 50 sec-
onds.

Gear position:

“2” or “D” range (A/T)
“3rd” or “4th” gear (M/T)

Vehicle speed:

40 - 80 km/h (25 - 50 MPH)

Engine speed:

1,500 - 2,500 rpm

Engine coolant temperature:

Less than 100°C (212°F)

Select “MODE 7” with GST.

OR

NO
JOOLS,

6)
7)

Jack up drive wheels.
Turn ignition switch “ON”.

Start engine and warm it up until the voltage between
ECM terminal 6% and ground drops to 1.2 - 1.9V, then
stop engine. (If the voltage drops below the above
range, stop engine and wait until the voltage rises to

within this range.)

Start engine and let it idle for at least 70 seconds.
Maintain the following conditions for at least 50 sec-
onds.

Gear position:

“2" or “D” range (A/T)
“3rd” or “4th” gear (M/T)

Vehicle speed:

40 - 80 km/h (25 - 50 MPH)

Engine speed:

Voltage between ECM terminal 6} and ground:

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

1,500 - 2,500 rpm

More than 0.8V

then turn “ON”.

Perform “Diagnostic Test Mode 11 (Self-diagnostic

results)” with ECM.

EC-267
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TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

EC-PGC/V-01

I : Detectable line for DTC
BATTERY e : Non-detectable line for DTC

Refer to EL-POWER.
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EVAP canister

purge volume
control valve

L R SN Y

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

T[]

, <!

€
©

SEF5780Q)

@ MMECONMECT
A€ &

[ BcM  Jo[connecTor|
16 17 5 &6

3

)
L]

=

(

|
L

b

ol |, ©

8.

SEFQ74T.

,
CHECK POWER SUPPLY. NG} Check the following.
1. Turn ignition switch “OFF™. & ECCS relay
2. Disconnect EVAP canister purge vol- ® 7.5A fuse
ume control valve harness connector. e Harness for open or
3. Turmn ignition switch “ON”. short between EVAP
4. Check voltage between terminals @, canister purge volume
® and engine ground with CONSULT control valve and fusible
or tester. link
Voltage: Battery voltage & Harness for open or
short between EVAP
OK canister purge volume
control valve and ECM
If NG, repair hamess or
connectors.
E v
CHECK OUTPUT SIGNAL CIRCUIT. NG, Replace harness or comn-
1. Turn ignition switch “OFF". nectors.
2. Disconnect ECM harness connector.
3. Check harness continuity between
ECM terminal ® and terminal @ ,
ECM terminal & and terminal @ ,
ECM terminal G and terminal @) ,
ECM terminal G and terminal @ .
Continuity should exist.
If OK, check harness for short.
OK
\ 4
CHECK COMPONENT NG= Replace EVAP control sys-
(EVAP control systern pressure sensor). tem pressure sensor.
(For malfunction B) only.)
Refer to “COMPONENT INSPECTION" in
“TROUBLE DIAGNOSIS FOR DTC
PO450", EC-212.
OK
4
NG

CHECK COMPONENT

(EVAP canister purge volume controt
valve).

Refer to “COMPONENT INSPECTION"
on next page.

OK
¥

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

A

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.

h 4

INSPECTION END

EC-269

Replace EVAP canister
purge volume control
valve.
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

Disconnect EVAP canister purge volume control valve
hamess connector.

2. Check resistance between the following terminals.
terminal @ and terminals @), @
terminal ® and terminals @ , ®
Resistance:

Approximately 300 [At 25°C (77°F)]

3. Reconnect EVAP canister purge volume control valve
harness connector.

4. Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON”.

6. Perform “PURG VOL CONT/V” in "ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
volume control valve shaft moves smoothly forward and
backward according to the valve opening.

If NG, replace the EVAP canister purge volume control
valve.
OR
@ 1. Disconnect EVAP canister purge volume control valve
harness connector.

2. Check resistance between the following terminals.
terminal @ and terminals M, @
terminal & and terminals @ , ®
Resistance:

Approximately 300 [At 26°C (77°F)]

3. Reconnecl EVAP canister purge volume control valve
harness connector.

4., Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve,

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON” and "OFF”. Check that EVAP

canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-

tion switch position.
If NG, repiace the EVAP canister purge volume control
valve.
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

EVAP control system pressure sensor
Vacuum cut valve bypass valve q"/

EVAP canister
purge control
solenoid valve

O

EVAF
canister

Vacuum
cut valve

EVAP canister
vent control \$
valve

Fuel tank

EVAP canister
purge control valve
EVAP canister

purge volume
control valve

SEF9445

SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge flow
occurs during non-closed throttle conditions. Purge volume is
related to air intake volume. Under normal purge conditions (non-
closed throttle), the EVAP canister purge volume control valve and
EVAP canister purge control valve are open. Purge flow exposes
the EVAP control system pressure sensor to intake manifold

vacuum.

ON BOARD DIAGNOSIS LOGIC

Under normal conditions (non-closed throttle), sensor output volt-
age indicates if pressure drop and purge flow are adequate. If not,

a fault is determined.
TDiagnostic . Check ltems
roubl\lle:) Code Malfunction is detected when .... (Possible Cause)
P1447 » EVAP control system does not operate properly. o EVAP canister purge volume control valve stuck

o EVAP control system has a leak between intake
manifold and EVAP control system pressure sensor.

o1

closed

EVAPF canister purge control valve stuck closed
EVAP control system pressure sensor

Loose or disconnected rubber tube

Blocked rubber tube

EVAP canister purge control solenoid valve
Blocked or bent rubber tube to MAP/BARO switch
solenoid valve

Cracked EVAP canister

Absolute pressure sensor

MAP/BARO switch solenoid valve

EC-271
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TROUBLE DIAGNOSIS FOR DTC P1447

% MONITOR % NoFAIL []
CMPS*RPM{REF) 787rpm
COOLAN TEMP/S 86°C
PURG VOL C/V Ostep
EVAP SYS PRES 3.36V
VENT CONTV OFF
VC/V BYPASSA OFF
PURG CONT SV OFF
[ RECORD ]
SEF9155
BacTvetesTH O
PURG VOL CONT/V 20Step
z=====z==x MONITOR =z===z=z==:
CMPS-RPM(REF) 2000rpm
EVAP SYS PRES 3.08V
VENT CONTN OFF
VGV BYPASSA OFF
PURG CONT SV ON
[Qu][ uP ][ DWN ][Qd]|

SEFg16S

ECM O] CONNECTOR
87 43

SEFS10R

418

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall monitoring function of the
EVAP control system purge flow. During this check, a 1st trip DTC
might not be confirmed.

]
3)
4)
5)
6)

Start engine.

Select “EVAP SYS PRES” in “DATA MONITOR” mode

with CONSULT.

Check EVAP control system pressure sensor value at

idle speed.

Select “PURG VOL CONT.

with CONSULT.

Touch “START” and set “PURG VOL. CONT/V” to 20

steps by touching “UP” or “Qu”.

Maintain the following conditions for at least 30 sec-

onds. Verify that EVAP control system pressure sensor

value ("EVAP SYS PRES”) stays 0.1V less than the

vaiue at idle speed for at least 2 seconds.

Engine speed:

Approx. 2,000 rpm

OR

" in *ACTIVE TEST” mode

Lift up drive wheels.
Start engine and warm it up sufficiently.

3) Turn ignition switch “OFF”, wait at least 5 seconds.
4) Start engine and wait at least 70 seconds.
5) Set volimeter probes to ECM terminals §7 (EVAP con-
trol system pressure sensor signal) and @ (ground).
6) Check EVAP control system pressure sensor value at
idle speed.
7} Establish and maintain the following conditions for at
least 30 seconds.
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON
Engine speed: Approx. 3,500 rpm
Intake manifold vacuum:
-73.3 to -60.0 kPa (-550 to -450 mmHg,
-21.65 to -17.72 inHg, -10.63 to -8.70 psi)
Gear position:
M/T models
Any position other than “Neutral” or “Reverse”
A/T models
Any position other than “P”, “N”” or “R".
Return all conditions to normal. Repeat this procedure
at least 5 times.
Verify that EVAP control system pressure sensor value
stays 0.1V less than the value at idle speed for at least
2 seconds.
CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH).

EC-272
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Evaporative Emission (EVAP) Control System
S~ Purge Flow Monitoring (Cont’'d)

Intake manifold.
/ DIAGNOSTIC PROCEDURE

INSPECTION START @l

EVAP canister X
purge volume NG ;
control valve CHECK EVAP CANISTER. »| Beplace EVAP canister. MA
1l B Check EVAP canister for cracks.
7 OK
SEF482R 4 NG EM
CHECK EVAP PURGE LINE. o Repair it.
Check EVAP purge line for improper con- d

= m nection. LG
‘ Refer to “EVAPORATIVE EMISSION

EVAP canister { ™. ”

") purge control“sole_{l_c’)id: SYSTEM", EC-22.

¥

valve N N
R %, o
\ !
&N || cHECK COMPONENT NG | Replace EVAP canistor e
L (EVAP canister purge veolume control purge volume control
valve}. valve.
) Refer to “COMPONENT INSPECTION",
a'i EC-275. €N
~\  SEF485R
oK
| E r I
///7 CHECK COMPONENT NG Replace EVAP canister
EVAP canister {EVAP canister purge control solenoid purge control solenoid
= valve). valve. A
purge control valve. || pater to “COMPONENT INSPECTION®, AT
=7 EC-276.
OK PD
¥
CHECK COMPONENT NG} Replace EVAP canister 5
(EVAP canister purge control valve). purge control valve. i
Refer to “COMPONENT INSPECTION",
EC-276. RA
RA
OK
D]
CHECK COMPONENT NG | Replace EVAP control sys- | BR
(EVAP control system pressure sensor). tem pressure sensor.
Refer to “COMPONENT INSPECTION”,
EC-276. ar
OK
E
L U\ = r - ES
Rear right tire,  EVAP canister CHECK COMPONENT »| Replace absolute pressure
SEFSTIR| | (Absolute pressure sensor). Sensor.
- — Refer to "COMPONENT INSPECTICN", BY
N
B niako manifold EC-277.
SN\ ] +OK
| /A
@ A
EL
i
SEF512R 419
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(o Intake mariifold /7
/"_""“\\\ LT 4 Ry \

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

CHECK EVAP PURGE LINE.

inspect EVAP purge line (pipe and rubber
tube). Check for evidence of leaks.

OK

y

Clean EVAP purge line (pipe and rubber
tube) using air blower.

;

Disconnect and reconnect hamess 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 retesl.

A 4

INSPECTION END

420

EC-274

@ MAP/BARO switch ®
solenoid valve
\____/ _ :—__J
l
CHECK COMPONENT NG | Replace MAP/BARO
(MAP/BARO switch solenoid valve). switch solenoid valve.
Refer to "COMPONENT INSPECTION",
EC-277.
SEF486R OK
b 4
NG

Repiace it.




TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

Y g COMPONENT INSPECTION
A€ .
EVAP canister purge volume control valve

['—_3‘ 1) Disconnect EVAP canister purge volume control valve ¢l

harness connector.
2) Check resistance between the following terminals. MA
(Refer to EC-268.)

@ terminal @ and terminals @), @
- terminal ® and terminals @ , & B
Resistance:
Approximately 30Q [At 25°C (77°F)]
o 3) Reconnect EVAP canister purge volume control valve LS

A= IS, Eéj] hamess connector.

6154 4) Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain EB
@ connected.)
- 5) Turn ignition switch “ON".
6) Perform "PURG VOL CONT/V” in "ACTIVE TEST” @&
SEF353Q) mode with CONSULT. Check that EVAP canister purge
volume control valve shaft moves smoothly forward and
backward according to the valve opening.

macTveTesTE L] i NG, replace the EVAP canister purge volume control Wit

valve.
:ZI:J:FLS::V:(ZLM%?QT:(;VH :2:():S:t§2:::: OR AT
CMPS*RPM(REF) Orpm @ 1) Disconnect EVAP canister purge volume control valve
FR 02 MNTR RICH harness connector.
AF ALPHA 100% 2) Check resistance between the following terminals.
THRTL POS SEN 0.48V terminal @ and terminals ), @ FD
terminal ® and terminals @ , ®
l " I Resistance: B4
m UP DWN ms.;pwn Approximately 30Q [At 25°C (77°F)]
3) Reconnect EVAP canister purge volume control vaive
harness connector. BA

4) Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve. BR
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve hamess connector should remain
connected.) 8T

5) Turn ignition switch “ON" and “OFF". Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni- RS
tion switch position.

SEF261Q If NG, replace the EVAP canister purge volume control
S~ S valve. sl
Intake manifold
/ 1A
EL
DX
SEF482R 421
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EVAP canister purge
control valve

SEF313Q

A€ &

EVAP control system
pressure sensor

[

b

SEF413Q)

422

Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:

1. Plug the port 8.

2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg, 11.60 psi)]
to port @ . Then keep it for 15 seconds, and check there is no

leakage.
3. Repeat step 2 for port ©.

EVAP canister purge control solenoid valve

Check air passage continuity.

Air passage
continuity
between & and

Condition

Air passage
continuity
between & and ©

12V direct current supply
between terminals

Yes

No

No supply No

Yes

If NG, replace solenoid valve.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor ‘with its har-

ness connector connected.

Remove hose from EVAP control system pressure sensotr.

system pressure sensor as shown in figure.

2.
3. Use pump to apply vacuum and pressure to EVAP control
4

Check output voltage between terminal @ and engine ground.

Pressure (Relative to atmosphearic pressure) Voltage (V)
0 kPa {0 mmHg, 0 inHg, 0 psi) 30-36
-9.3 kPa (-70 mmHg, -2.76 inHg, —1.35 psi) 04-06
Refer to EC-209. -
CAUTION:

Always calibrate the vacuum pump gauge when using it.
5. If NG, replace EVAP control system pressure sensor.

EC-276
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

@ - 4
. E} :{ﬁ Absolute pressure sensor

AR Y 1. Remove absolute pressure sensor with its harness connector
(ﬁ@ connected.

Absolut
coneor | Trooure 2. Remove hose from absolute pressure sensor. @i

terminal @ and engine ground. (Refer to EC-99.)

The voltage should be 3.2 to 4.8 V. MA
= 4. Use pump to apply vacuum of —-26.7 kPa (-200 mmHg, —7.87
inHg, —3.87 psi) to absolute pressure sensor as shown in fig-
SEF476R ure and check the output voltage. EM
The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3. e

CAUTION:
Always calibrate the vacuum pump gauge when using it. -
EC

n 3. Turn ignition switch “ON" and check output voltage between

5. If NG, replace absolute pressure sensor.

FE
CL
MAP/BARO switch solenoid valve MT
maciveTesT @ [ 1. Start engine and warm it up sufficiently.
2. Perform “MAP/BARO SW/V” in “ACTIVE TEST” mode
:::I\:‘:::/S::RI‘\(:O?\JVIYI{;H :,,\:A:i\:F:J:::' with CONSULT. AT
CMPSeRPM(REF) 700rpm ) 3. Check the following.
MAP/BARO SW/V MAP ¢ When “MAP” is selected, “ABSOL PRES/SE” indi-
ABSOL PRES/SE 1.3V cates approximately 1.3V. i)
® When “BARQ" is selected, “ABSOL PRES/SE” indi-
cates approximately 4.3V.
BARO m 4. If NG, replace solenoid valve. EA
SEF500R OR ; -
"IF."*. 1. Remove MAP/BARO switch solenoid valve.
&/ 2. Check air passage continuity. BA
WacTiveTest@ [
Air passage Air passage
3 PAPIBAHSOSN\?;/; i Baro Condition continuity continuity BR
——monnema it ——— b
CMPS*RPM(RER) 700 etween @) and between & and ©
MAP/BARO SW/V  BARO 12V direct current supply
ABSOL PRES/SE 4.3v between terminals @ Yes No ST
and @
No supply No Yes
BARO w
SEF498R 3. If NG, replace solenoid valve.
BT
[FIA
EL
BATTERY
DX
MEG488B
423
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line

The malfunction information related to A/T (Automatic Transmis-
sion) is transferred through the line (circuit) from A/T control unit to
ECM. Therelore, be sure to erase the malfunction information such
as DTC not only in AT control unit but alsc ECM after the A/T

related repair.

Diagnostic
Trouble
Code No.

Malfunction is detected when ...

Check Item
{Possible Cause)

P1605
0804

® An incorrect signal from A/T control units is sent to & Harness or connectors

ECM.

control unit is open or shonted.)
e Dead (Weak) battery
e A/T confrol unit

424

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: Before performing the following procedure, confirm that

battery voltage is more than 10.5V.

O

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Start engine and let it idle for at least 40 seconds.
OR '

{The communication line circuit between ECM and A/T

= 1}
& 2

Turn ignition switch "ON".
Start engine and let it idle for at least 40 seconds.
Select “MODE 7" with GST.

Il

OR
Turn ignition switch “ON”.
Start engine and let it idle for at least 40 seconds.

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

then tum “ON”.

Perform diagnostic test mode il (self-diagnostic results)

with ECM.

EC-278
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A/T Diagnosis Communication Line (Cont’d)

ATT CONTROL UNIT (D) EC-ATDIAG-01
OBD2 @l
45
|L’.'J—| m : Detectable fine for DTC
AB e : Non-detectable line for DTC MA
EM
LG
FE
R/B
2
L"JWB &Y, Bl
MT
AT
FPE
FA
R/B
L] RA
ATCK
B
ECM (ECCS CONTAOL MODULE )
8r
12]=<C >|3]4 D RS
5lsl7i8]alig11]i2
w
[l BY
1]2]al4]epd11]12]13]14]15 o3 Al gz ao7ealb olrolz1le2lzzl 4]
HEAHNCEEETZEE pefa7ieaofacjfahalashdasiadhsl] HS.
HA
101[10gf103 [104|105{108
1o7{108{100| |110[511{112 (R
113[14fng] [116117] 18 W
W HS.
[

SEF103R 425
EC-279
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|

T (e S Glove box o

M

ECM harness 0
connector

1%

ECM (ECCS control module)

AST control unit
harness connector

=

Brake pedal —
A
{

SEF228P

A/T Diagnosis Communication Line (Cont’d)

INSPECTION START

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF".

2. Disconnect ECM harness connector
and A/T controf unit harmess connector.

3. Check harness continuity between ECM
terminal (# and terminal @) .
Continuity should exist.
If OK, check harness for short.

NG

.| Check the following.

® Harness connectors
G}

® Harness for open or
short between ECM and
A/T control unit

If NG, repair harrness or

connectors.

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.

- DISEONNECT

A€

[RrrcruniT [o] ConnecTon |

o

ECM

[O] CONNECTOR]

|

45

HS.

DISCOWNECT

SEF231P)

426

4

INSPECTION END

EC-280
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Overheat

Note: Since this diagnosis does not meet P1900 of SAEJ2012, it is indicated only by CONSULT.

SYSTEM DESCRIPTION
Cooling fan control (A/C models)

Vehicle speed

y

Vehicle speed sensor

Engine coolant temperature

ECM
o (ECCS

Engine coolant temperature sensor

; . - Air conditioner “ON” signal
Air conditioner switch

Cooling fan relay(s)

control l—————
module)

Y

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air condi-

tioner ON signal. The control system has 3-step contrel [HIGH/LOW/OFF].

Operation
Air conditioner switch is “OFF” Air conditioner switch is “ON™.
o] ; Ny o ;
] o
2 ¢ 100 (212) 2 g“ 100 (212}
: 7 :
e 95 {203) =
£s £3
[= =) oo
&G 8 ! . i 8
20 80 20 a0
(12) (50) (12) ({50)

Vehicle speed km/h {(MPH)
[1: Cooling fans do not operate. [ZZ]: Cooling fans operate at “Low™ speed.

Vehicle speed km/h {MPH)
BXl: Cooling fans operate at “High” speed.
SEF103T

EC-281
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TROUBLE DIAGNOSIS FOR DTC P1900
Overheat (Cont’d)

DIAGNOSIS LOGIC
If the cooling fan or another component in the cooling system malfunctions, the engine coolant temperature

will rise. ,
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated.

Check ltems

Diagnostic trouble
{Possible Cause)

code No.

Malfunction is detected when ...

OVERHEAT ({P1900) & Engine coolant temperature reaches an abnormally ® Harness or connectors
0208 high temperature. (The cooling fan circuit is open or shorted.)

® Cooling fan

® Radiator hose

® Radiator

e Radiator cap

® Water pump

& Thermosiat

For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, (EC-291).

CAUTION:
When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA

section (“Changing Engine Coolant”, “ENGINE MAINTENANCE"). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour-
ing coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA section
(“Anti-freeze Coolant Mixture Ratio”’, "RECOMMENDED FLUIDS AND LUBRICANTS").

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

For models with A/C, start DIAGNOSTIC PROCEDURE from “CHECK COOLING FAN LOW SPEED

OPERATION” ([ on EC-285).
For models without A/C, start DIAGNOSTIC PROCEDURE from “CHECK COOLING SYSTEM FOR LEAK”

(I8 on EC-290).

428
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Overheat (Cont’d)

OVERALL FUNCTION CHECK

WARNING:

Never remove the radiator cap when the engine is hot. Serious

burns could be caused by high pressure fluid escaping from

MAX the radiator. @
‘IOK 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. A
1) Check the coolant level in the reservoir tank and radiator.

Allow engine to cool before checking coolant level.
AECE40 If the coolant level in the reservoir tank and/or radiator is below  [E}]

MIN.

the proper range, skip the following steps and go to "DIAG-

NOSTIC PROCEDURE” (EC-285).

WACTVETESTE  [] 2) Confirm whether customer filled the coolant or not. If customer LG
cooUNG FaN OFF filled the coolant, skip the following steps and go to “DIAG-
NCSTIC PROCEDURE" (EC-285).
= = = MONITOR = = = 3) Turn ignition switch “ON".
COOLAN TEMP/S  88°C 4) Perform “COCLING FAN” in “ACTIVE TEST” mode
with CONSULT (LOW speed and HI speed). .
OR

| ! n @ 3) Start engine.
—”—| Be careful not to overheat engine.
L— H LOW m 4) Set temperature control lever to full cold position. CL

MEF314F
5) Turn air conditioner switch “ON".

6) Turn blower fan switch “ON".
Coolingfan 7) Run engine at idle for a few minutes with air conditioner T
= operating.
Be careful not to overheat engine. AT

8) Make sure that cooling fan operates at low speed.

9) Turn ignition switch “OFF”.

10) Turn air conditicner switch and blower fan switch
“OFF”. PO

11) Disconnect engine coolant temperature sensor harness
connector. FA

12) Connect 150€2 resistor to engine coolant temperature

SEF076T sensor harness connector.

13) Restart engine and make sure that cooling fan operates BA

Engine coolant at higher speed than low speed.
temperature sensor Be careful not to overheat engine.
harness connector
BR

& DHSCONNECT

15.

ST

RS

SEF023R

EN)

A

EL

429
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Overheat (Cont’d)

7 EC-COOL/F-01
IGNITICN SWITCH
ON or START BATTERY
7.5A 30A Refer to EL-POWER.
mm : Detectable line for DTG
U(IJR B;’I\:V = : Non-detectable line for DTC
. L/OR
(]l -
Eio® y ®
.—
I |
L/OR BMW LHOR BW

& jageure
é ?[I RELAY-2
ERpEUE ey
Ol W/R

6 COOLING I—_rs—l—l
] g
4
L
LlG

%"—

—Eg

:

.

Oy
Ji—

COOLING
FAN
MOTOR

E30
OR/AL

Q
™
=2
'
I
(]
i
1
1
1
1
wh
1
1
1
'
1
1
1
1
Cdle C
&=

e
q}-._m_..m.[E

OR/L LG
=] i) [

RFRH RFRL

'l

m
N
X

ECM (ECCS CONTROL MODULE)(F1)

Hefer to last page (Foldout page).

<[]

m
gle
96
w

..
EXIE. . GH®
L L GY

101j102{103} [104]105{108] 23] la]
107hoafice] frolmifiz [EEIEE
afefite] (e[| £ Reima

430 MEC9238
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\ Fuel
=8

Cooling fan relay-1
S AR

M COOLING FAN CIRCUIT B
DOES
COOCLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ vext J[ NO J{ YES

MEF311F

BACTVETESTE [}
coounG FaN OFF
=== MONNOR = = ==

COOLAN TEMP/S 88°C

M
[CH LE)JW1&

MEF313F|

Coolingfan

SEF076T)|

Overheat (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK COOLING FAN LOW SPEED
OPERATION.
1. Disconnect cooling fan relay-1.

2. Turn ignition switch “ON".

3. Perform “COOLING FAN
CIRCUIT” in "FUNCTION TEST"
mode with CONSULT.

OR

NG

Check cocling fan low

Turn ignition switch “ON".
Perform “COOLING FAN" in
“ACTIVE TEST” mode with
CONSULT.

OR

® :

@ 2. Start engine.

3. Set temperature lever at full cold
position.

. Turn air conditioner switch “ON™.

. Turn blower fan swiich “ON".

6. Run engine at idle for a few min-
utes with air conditioner operat-
ing.

7. Make sure that cooling fan oper-
ates at low speed.

S0

¢OK
®

EC-285

speed control circuit.

(Go to [ PROCEDUREA])

MA

EM

LG

CL

MT

AT

Po

F&
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8]

\\Y%Fuel filter
e\
250

Overheat (Cont’d)

®

l

CHECK COOLING FAN HIGH SPEED
OPERATION.

1. Turn ignition switch “OFF".

2. Reconnect cooling fan relay-1.

3. Disconnect cooling fan relay-2.

4, Turn ignition switch "ON”.

5. Perform “COQLING FAN
CIRCUIT” in "FUNCTION TEST”
mode with CONSULT.

OR

NG

4, Turn ignition switch "ON”.
5. Perform “COOLING FAN” in
“"ACTIVE TEST” mode with
CONSULT.
OR

B COOLING FAN CIRCUIT R
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

4. Turn air conditioner switch and
blower fan switch “OFF”.

5. Disconnect engine coolant tem-
perature sensor harness connec-
tor.

6. Connect 1500 resistor to engine
coolant temperature sensor har-
ness connector.

7. Reslart engine and make sure
that cooling fan operates at
higher speed than low speed.

[Nex ][ NO [ YES

M

o]

cooLiNG FaNn OFF
= = = MONITOR == = =
8goC

Iy

COOLAN TEMP/S

BACTIVETEST B [ ]

=
L H

X[ OFF |

MEF314F]

Coaling fan Engine coolant

- 150¢} resistor

SEF023R

temperature sensor
harness connector

e

¥ OK

(Go to EC-290.)

EC-286

Check cooling fan high

| speed control circuit.

(Go to [FROCEDURE B |)




TROUBLE DIAGNOSIS FOR DTC P1900
Overheat (Cont’d)

—
5] = DISCONNECT PROCEDURE A
Fi €
| 5 INSPECTION START
@
|
D O NG ;
CHECK POWER SUPPLY. Check the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors WA
C‘ , 2. Disconnect cooling fan relay-2. (M9,
ﬁ@ i 1 3. Turn ignition switch “ON". e 7.5A fuse
sEFagsp| | 4 Check voitage between terminais @, ® ® J0A fusible links EM
and ground with GONSULT or tester. ¢ Hamess for open or short
between cooling fan

® Harness for open or short
.S between cooling fan
r?:r(:::;gs f:n:eoclloc:r — relay-2 and battery

If NG, repair harness or

Voltage: Battery voltage
,IEJ—— \ w K relay-2 and fuse LG

connectors.
D v FE
CHECK GROUND CIRCUIT. NG Repair harness or connec-
1. Turn ignition switch “OFF”. 7 tors.
__——|| 2. Disconnect cooling fan motor harness GiL,
SEF494P connector. :

3. Check harness continuity between termi-

D] Y ¥ i gy Iy nal @ and terminal @ .
E} CE@' E—_}' Continuity should exist. T

It OK, check harness for short.

5 C— 4. Check harness continuity between termi- -
E1ENE] i mals @ , @ and body ground. A
5] 314 Continuity should exist.
| : |_U If OK, check harness for short.
- - OK P@
l Q] ¥
= CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following. BA
serovet] | 1- Disconnect ECM harness connector. ' | ® Harness connectors
2. Check harness continuity between ECM (€,
terminal 3% and terminal 3 . e Hamess connectors
o oscoweer | BB DISCONNECT Continuity shouid exist. ws3). (FD)
TS E oK ® Harness for open or short
HS. E@ - between cooling fan B3R
"—"—| 3 relay-2 and ECM =
“ ECH Pi GDNNEGTURI [2 1] If NG, repair harness or
14 S connectors.
¥ 8r
CHEGK GOMPONENT NG | Replace cooling fan relay.
C’-‘ {Cooling fan relay-2). "
Refer to “COMPONENT INSPECTION”, RS
— EC-292. ,
SEFS10P
OK
' 3
{Go to © on next page.}
[RIA
EL
oX
433

EC-287



TROUBLE DIAGNOSIS FOR DTC P1900

Overheat (Cont’d)

©

!

EC-292.

CHECK COMPONENT
{Codling fan motor).
Refer to “COMPONENT INSPECTION”,

NG

h 4

Replace cooling fan motor.

JVOK

tors in the

Disconnect and reconnect harness connec-

circuit. Then retest.

Y

Trouble is not fixed.

and retest.

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

Y

INGPECTION END

SEF493P

PROCEDURE B

INSPECTION START

Y

B GISCONNEET
€

D ©

BON =

Voliage:

CHECK POWER SUPPLY.

. Turn ignition switch “OFF".

. Disconnect cooling fan relay-1.

. Turn ignition switch “ON".

. Check voltage between cooling fan
relay-1 terminals @ , & and ground
with CONSULT or tester.

Battery voltage

NG

m !

SEF485P

434

OK

{Go to @ on next page.)

E

C-288

Check the following.

& Harness connectors
(o),

® 7.5A fuse

® 30A fuse

e Harness for open or short
between cooling fan
relay-1 and fuse

# Hamess for open or short
between cooling fan
relay-1 and battery

I NG, repair hamess or

connectors.




TROUBLE DIAGNOSIS FOR DTC P1900

3

aEy -
lm
i)

= SEF090T]

Overheat (Cont’d)
®
l

DISCONNECT

- DISCONNECT
€ €
|___Ecn [ CONNECTOR]|

13 =3=1

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan motor harness
connectlor.

3. Check harness continuity between termi-
nal @ and terminal @ .

Continuity should exist.
If QOK, check hamess for short.

4. Check harness continuity between termi-
nals @, @ and body ground.
Continuity shouid exist.

If OK, check hamess for short.

NG

Repair hamess or connec-

OK

Y

tors.

@

&

SEF497F

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamness connector.

2. Check harness continufty between ECM
terminal G and terminaf 3.

Continuity should exist.

NG

. | Check the following.

OK

Y

" | ® Harness connectors

(GION

® Harness connectors
W), (FD

e Harness for open or short
between cooling fan
relay-1 and ECM

If NG, repair harness or

conneclors.

CHECK COMPONENT NG | Repiace cooling fan relay.
(Coaling fan relay-1). -
Refer to “COMPONENT INSPECTION",
EC-202.
l OK
NG

CHECK COMPONENT
(Cooling fan motor).
Refer to “COMPONENT INSPECTION",

Replace cooling fan motor.

EC-292.
lox

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminais for damage and

check the connection of ECM harmess con-
nector. Reconnect ECM hamess connector
and retest.

Y

INSPECTION END

EC-289

Y

PD

FA

BR

RS

BY
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L
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TROUBLE DIAGNOSIS FOR DTC P1900

EG17650301
(J33984-A)

Overheat (Cont’d)

EG17650301
{J33984-A)

SLC755A

!
CHECK COOLING SYSTEM FOR LEAK. | NG [ Check the following for
Apply pressure to the cooling system with 7| leak.
a tester, and check if the pressure drops. ® Hose
Testing pressure: o Radiator
157 kPa (1.6 kg/cm?, 23 psi) e Water pump
Pressure should not drop. Refer to LC section
CAUTION: ("Water Pump”}.
Higher than the specified pressure
may cause radiator damage.
OK
D) Y
NG

Replace radiator cap.

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kgfem?, 11 - 14
psi)

SLC343

OK

A
CHECK THERMOSTAT.
1. Check valve seating condition at nor-
mal room temperatures.
It should seat tightly.
2. Check valve opening temperature and
vaive lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Valve lift:
More than 10 mm/80°C
{0.39 in/194°F)
3. Check if valve is closed at 5°C (3°F)
below valve opening temperature.
For details, refer to LC section
{(“Thermostat™).

NG Replace thermostat

A4

J,OK

436

NGk Replace engine coolant

Check engine coolant temperature sen-
" | temperature sensor.

sor. Refer to “COMPONENT
INSPECTION”, EC-115.

'

If the cause can not be isolated, go to
“MAIN 12 CAUSES OF OVERHEATING”,

EC-291.
v

INSPECTION END

Perform FINAL CHECK by the foilowing procedure after repair

is completed.

1. Warn up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instrument
panel. if the reading shows an abnormally high temperature,
another part may be malfunclioning.

2. Stop vehicle and let engine idle. Check the intake and exhaust
systems for leaks by listening for noise or visually inspecling the
components.

3. Allow engine to cool and visually check for oil and coolant leaks.
Then, perform “OVERALL FUNCTION CHECK”.

EC-290



TROUBLE DIAGNOSIS FOR DTC P1900

Overheat (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Relference page
OFF 1 » Blocked radiator ® Visual No blocking —
® Blocked condenser
& Blocked radiator grille
® Blocked bumper
2 o Coolant mixture e Coolant tester 50 - 50% coolant mixture | See "RECOMMENDED
FLUIDS AND
LUBRICANTS" 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 e Radiator cap ® Pressure tester 78 - 98 kPa See “System Check”
(0.8 - 1.0 kg/fem?, 11 - 14 | “ENGINE COOLING
psi) 59 - 98 kPa SYSTEM” in LC section
{0.6 - 1.0 kg/em?, 9 - 14
psi) {Limit)
ON*? 5 ¢ Coolant leaks ® Visual Ng leaks See “System Check"”
"ENGINE COOLING
SYSTEM” in LC section
ON*2 6 & Thermostat & Touch the upper and Both hoses should be hot | See “Thermostat” and
lower radiator hoses “Radiator”’, “"ENGINE
COOLING SYSTEM” in
LC section
ON*? 7 ¢ Cooling fan ® CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR DTC P1900"
(EC-281)
OFF 8 » Combustion gas leak ® Color checker chemical | Negative —
tester 4 Gas analyzer
ON*? 9 & Coolant temperature « Visual Gauge less than 3/4 —
gauge when driving
® Coolant overflow to res- | @ Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, "ENGINE
MAINTENANCE” in MA
section
OFF*1 10 & Coolant return from res- | ® Visual Should be initial level in | See “ENGINE
ervoir tank to radiator reservoir tank MAINTENANCE" in MA
section
OFF 11 ® Cylinder head ® Straight gauge feeler 0.1 mm (0.004 in) Maxi- | See "Inspection”, “CYL-
gauge rmurm distortion (warping) | INDER HEAD” in EM
' section
12 ® Cylinder block and pis- { e Visual No scuffing on cylinder See “Inspection”, "CYL-

tons

walls or piston

INDER BLOCK" in EM
section

*1: Tum the ignition switch CN.
*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-291
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TROUBLE DIAGNOSIS FOR DTC P1900
Overheat (Cont’d)

COMPONENT INSPECTION (A/C models)
== Cooling fan relays-1 and -2
Check continuity between terminals @ and ® .
'-J—
1 5 Conditions Continuity
(2 1] 12V direct current supply between v
3 terminals @ and @ es
No current supply No
SEFeTIP if NG, replace relay.

Cooling fan motor (A/C models)

1. Disconnect cooling fan motor harness connectors.
Cooling fan motor| 2. Supply cooling fan motor terminals with battery voltage and

"gess_ﬁ,?n’,},’.‘;"‘” check operation.

T5.
Terminals
FUSE Speed
(®) ©)
N | Cooling fan Low @ @
{ motor High @®.@ @.@

SEF0S1T|

Cooling fan motor should operate.
if NG, replace cooling fan motor.

438
EC-292



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector

BATTERY

Refer to EL-POWER.

IGNITION
OFFQ‘) ST | SWITCH
ON

GlS

0

EC-INJECT -01

N : Detectable line for DTC
s : Non-detectable fine for DTC

INJECTOR INJECTOR INJECTOR
NO.1 NO.2 NO.3
&

te—s i s—e-s -2
—e s —e

eFs—sffo s —e

x
T

INJEGTOR
NO.4

—s Lo

G/B uB

[fio4]l [fros]l

INJ¥3 INJ#2

ECM (ECCS CONTHOL MODULE)
Reter to last page (Foldout page).
.
(25
(OE® . @& [Pl @& . @
B B B B w

I
101[182103)  [104]105)106 1]2{3
1orfoelios] [ro[minz] 1elel71818] [75] O
n3]na|us| usfizjis [EEEI‘I}EE[E% 15]

MEC924B

EM

LG

FE

GL

T

AT

PD

FA

BR

ST

RS

BT

(A

EL

[y
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

- SEF596K

B

8 ACTIVE TEST [:]

*** POWER BALANCE ***

=== MONITOR = = =
CMPS«RPM(REF} 737rpm
MAS AIR/FL SEN  0.98V
IACV-AAC/ 1%

' [EN[ENEN
L L L

" RESET

,,
CIR D &,

Suitable tool

SEF730L]

Injectar harness connector /f,

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 injection pulse duration.
Puise duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel

needs.

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Start engine.

2. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

3. Make sure that each circuit pro-
duces a momentary enging
speed drop.

OK

OR
2. Listen to each injector operating
sound.
Clicking noise should be

®

heard.
NG
B

INSPECTION END

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect injector harness connector.

3. Turn ignition switch "ON",

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

NG

SEF474P)
B
At
B S
o =  SEF515R

"

®

EC-294

.| Check the following.
| @ Harness connectors

E8) , (M)

& Harmess connectors
(me3),

¢ Harness for open or short
between injector and igni-
tion switch

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)

"HEO @e|,

[ ecwm lo|connecTor]| (Tq)

CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following.
LR SRS 1. Turn ignition switch “OFF", "1 @ Harness for open or short | @]
2. Disconnect ECM harness connector. between ECM and injec-
3. Check harness continuity between termi- tor
nal @ and ECM terminals (102), (104), If NG, repair harness or
] oy, (). connectors. A
Continuity should exist.
If OK, check hamess for short.
SEF1955 ! OK V]
CHECK COMPONENT NG | Replace injector.
{Injector). " LG
Refer to “COMPONENT INSPECTION”
below.

OK

hd

Disconnect and reconnect harness connec-
tors in the circuit. Then retest. F’E

¢ Trouble is not fixed.

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

MIT

L4
INSPECTION END
AT

PD

PA

COMPONENT INSPECTION

Injector
1. Disconnect injector harness connector. BE
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q at 25°C (77°F)
If NG, replace injector. 8T

AECS559

441
EC-295



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start

IGNITION SWITCH
START

7.54

OR

&2
gl

Q
]

Signal

ECM (ECGS CONTROL MODULE )

Reter to EL-POWER.

EC-S/SIG-01

I : Detoctable line for DTC
e - Non-detectable line for DTC

101

102

103

104)105{106)

107

108)

109

Nnene

13

114]

115

116[117] 118

@) . (53

442

EC-296

Refer to last page (Feldout page).

MEC925B



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

-]

B START SIGNAL CKT Ik

1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.

2. TOUCH START AND
START ENGINE
IMMEDIATELY.

START |

[ wext ||

SEF191L]

=

W MONITOR W NO FAIL B

START SIGNAL OFF
CLSD TH/P SW CN
AlR COND SIG OFF
P/N POSI SW ON

| RECORD ]

SEF111P

]

CONNECT'

[_ecn o connecToR] &>
1

Gl

:||——d

SEF108P

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK OVERALL FUNCTION.
1. Turn ignition switch "ON".

2. Perform “START SIGNAL CKT”
in “FUNCTION TEST" mode with
CONSULT.

OR

OK

1. Turn ignition switch “ON".
2. Check “START SIGNAL" in
“DATA MONITOR” mode with

CONSULT.
IGN “ON” OFF
IGN “START” ON
OR

1. Turn ignition switch to “START”.
2. Check voltage between ECM
terminal @ and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately 0V

®

NG

3

Check the following.

® Harness connector (Me2), (F3)

® 7.5A fuse

e Harness for open or short between ECM
and ignition switch

K NG, repair harness or connectors.

Y

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

Trouble is not fixed.

h

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

v

INSPECTION END

EC-297

INSPECTION END

EM

LG

CL

W

AT

PD

FA

ST

RS

[B)4
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION

Engine speed
Carnshaft position sensor ™ ECM o
(ECCS .
| * pump
Start signal contro relay
Ignition switch » module)
The ECM activates the fuel pump for several sec- Condit Euel .
onds after the ignition switch is turned on to improve ondition L€ pump operaton
; - - > e
engine startability. If the ECM receives a 180° sig \gnition switch Is turned to ON. Operates for
nal from the camshaft position sensor, it knows that 5 seconds
the engine is rotating, and causes the pump to oper- Engine running and cranking Operates
ate. If the 180° signal is not received when the igni- — -
tion switch is on, the engine stalls. The ECM stops When engine is slopped Stops in 1 second
pump operation and prevents battery discharging, Except as shown above Stops

thereby improving safety. The ECM does not directly
drive the fuel pump. It controls the ON/OFF fuel
pump relay, which in turn controls the fuel pump.

COMPONENT DESCRIPTION

@ The fuel pump with a fuel damper is an in-tank type (the pump and
damper are located in the fuel tank).

Fuel pump

SEF476P|

444
EC-298



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IGNITION SWITCH
ON or START

[
>

Refer to EL-POWER.

—

Lo Fe—e—:-

Fuel Pump (Cont’d)

EC-F/PUMP-01

R : Detectable line for DTG
— ; Non-detectable line for DTC

B/W ’
sl Y
rgl FUEL
] e
? B iy
] KW
B/P BrY B, FUEL
PUMP
)
A
B
EB/P
i
@' ® o LiFs
' @
B/P B 113 B B
o ol |
FPR
—_ _L_ —
T16 Bi3
ECM (ECCS CONTROL MODLULE)
Refer to last page (Foldout page).
— ®E3) .
3
[ARmED EXOED @ . @
5 G

10110251031 |104{105(106

107)108{108 | 1101111112
113} 114115] {#16¢117[118

39

50

43| E

EC-299

MEC926B

@l
A
EM]
LG
FE
€L
T
AT
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A
BR
8T
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EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

=
P P
intake 3 (

manifold
N

SEF477P

CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON".

2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON”.

OK

Driver side
St

Data link connector =

g lNG

INSPECTION END

for CONSULY [ — l

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 voltage

NG

Y

Check the following.

® 15A fuse

® Harness continuity
between fuse and fuel
pump relay

If NG, repair harness or

connectors.

Rear seat

Fuel pump
harness connector-

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal 8 and relay terminal @ .
Continuity should exist.

If OK, check harness for short.

SEF094T)|

Trunk room

446

lOK

®

EC-300

h 4

oK
¥
CHECK GROUND CIRCUIT. NG [ check the following.
1. Turn ignition switch “OFF". "] # Harness connectors
7 Bl 2. Disconnect fuel pump harness connec- (),
31 TS &) tor. & Harness connectors
G 3. Check hamess continuity between fuel (o),
5] | pump terminal @ and body ground, ® Harness for open or short
fuel pump terminal (O and relay termi- between fuel pump and
nal @ . body ground
Continuity should exist. ® Harness for open or short
CS If OK, check harness for short. between fue! pump and
tuel pump relay
o OK it NG, repair harness or
i connectors.
serazop| B ¥
NG

Check the following.

& Harness connectors
@), ()

® Harness for open or short
between ECM and fuel
pump relay

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

@& 24 &)

[Q]

e He

—
GID s
5

G

SEF764P

I__;[:' OISCONNECT ? DISCOKNECT
A€ A€

[

ECM__[0] CONNECTOR]|

8 —
3
1]
5 |
@)
SEF482R
BACTIVE TESTE [ ]
FUEL PUMP RELAY ON
= = = MONITOR = = =
CMPS.-RPM{REF) Orpm

Fuel Pump (Cont’d)
®

l

CHECK COMPONENT
(Fuel pump relay).
= 1. Reconnect fuel pump relay, fuel
= pump harness connector and
ECM hamess connector.
2. Tumn ignition switch "ON".
3. Turn fuel pump refay “ON” and
“OFF” in “ACTIVE TEST” mode
with CONSULT and check oper-
ating sound.
OR

NG Replace fuel pump relay.

Refer to "COMPONENT
INSPECTION” on next page.

OK

®

CHECK COMPONENT
(Fuel pump).
Refer to “COMPONENT INSPECTION" on

NG

next page.
lOK

Disconnect and reconnect harmess connec-
tors in the circuit, Then retest.

, 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

MEF309F|

EC-301

Replace fuel pump.

Y
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
COMPONENT INSPECTION

== Fuel pump relay
Check continuity between terminals @ and & .
g\ Conditions Continuity
£ I
- No current supply No

If NG, replace relay.
SEF511P|

Fuel pump

LY ,
s E} Rear seal 1. Disconnect fuel pump harness connector.
)

2. Check resistance between terminals @ and @).
Resistance: 0.2 - 5.0Q2 at 25°C (77°F)
If NG, replace fuel pump.

zl=

Trunk room  SEF099T

448
EC-302



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM (ECCS CONTROL MODULE) Gl
I : Detectabile line for DTS Mﬁ
PWST : Non-deteciable line for DTC
{L25]) S0
PUIfW
PUMW LG
I—LI
iy )
I FE
PUMW
)
1z
E109 CL,
Puiw
PUW M7
o
POWER STEERING AT
OIL PRESSURE
ON |SWITCH
- (E47)
o~ 1 | oD
L]
A
FA

! :
I

o

L L 8T

RS
Refer to last page {Foldout page).
@ . @
ay - BT
A
EL
101fozfios] Fodfsosfioe] _ [112[8] [4]
or{1os]1oe| [rio[Tiifiz EIEEEE?
saefttefsts) [nefiirfne] o Taima 105¢




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

DESCRIPTION

The power steering oil pressure swilch is aftached to the power
steering high-pressure tube and detects a power sleering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

\P \l ing oil \
ower steering
%fpressure switch

=

DIAGNOSTIC PROCEDURE
W PW/ST SIGNAL CIRCUIT B

HOLD STEERING WHEEL INSPECTION START
IN A FULL

LOCKED posimion il

THEN CHECK OVERALL FUNCTION. OK INSPECTION END
TOUCH START 1. Turn ignition swilch “ON".
2. Perform “PW/ST SIGNAL
| ~exT [ START | CIRCUIT" in “FUNCTION TEST"
mode with CONSULT.
MEFQ23E OR
1. Start engine.
=/ 2. Check “PW/ST SIGNAL" in
#MONTOR #NO FaiL  [[] “DATA MONITOR” mode with
CONSULT.
FPW/ST SIGNAL OFF Steering is neutral position: OFF
Steering is turned: ON
OR
1. Start engine.
2. Check voltage between ECM
terminal @ and ground.
Voltage:
| RECORD I When steering wheel is
turned quickly.
Approximately 0V
Except above
Approximately 5V

CONNECT ¢ NG
@®

B

SEF5911

=

Il ]oﬁmscmal] FI

e Power steering \
X oit pressure switch
\harness connector \ T

SEFA85P

EC-304



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

r—m— E"] DISCONNECT /‘ @
A€ . |
]
CHECK GROUND CIRCUIT. NG ['Repair harness or connec-
1. Turn ignition switch “OFF". | tors. @l
2. Disconnect power steering oil pressure
switch harness connector.
3. Check harness continuity between termi-
nal @ and engine ground. WA
Continuity should exist. h
If OK, check hamess for short.
i OK EM
AECT760
v
o I CHECK INPUT SIGNAL CIRCUIT. NG I Check the following.
T 1. Disconnect ECM harness connector. ~| # Harness connectors Le
H.S 1.5, 2. Check harness continuity between ECM =.
terminal @ and terminal (D . & Harness connectors
ECM  |o]CONNECTOR Continuity should exist. P s q
“ |2é J Gﬁ) if OK, check hamess for short. & Harness for open or short
between ECM and power
OK steering oil pressure
switch EE
. If NG, repair harness or
(lﬁ]a connactors,
I "
accrerl | CHECK COMPONENT NG ['Roplace power steering oil | GL
(Power steering oil pressure switch). ”| pressure switch.
Refer to "COMPONENT INSPECTION"
below. MT
‘LOK
Disconnect and reconnect harness connec- AT
tors in the circuit. Then retest.
¢ Trouble is not fixed.
Check ECM pin terminals for damage and PR
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest. BA
INSPECTION END
BiR
ST
RS
B

COMPONENT INSPECTION

LY ) Power steering oil pressure switch

A€ {1 | Pomer steering ol proseure . s
i 1. Disconnect power steering oil pressure switch hamess con-
211

nector then start engine.
2. Check continuity between terminals ) and @ . EL
Conditions Continuity
Q] Steering wheel is being turned Yes I
Steering wheel is not being turned No
SEF038R If NG, replace power steering oil pressure switch. 451

EC-305



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Regulator
EC-AIRREG-01

IGNITION SWITCH
ON or START

Refer lo EL-POWER. W : Detectable line for DTC

15A
% e Non-detectable line for DTC

il ; *

6" PUWP
CI)

RELAY LR

o
T

B/P 8/Y BfY m AV
\ é A yuaon
F52
L)
LA
B/P B/Y
GBS |
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-Air Regulator (Cont’d)

DESCRIPTION

The idle air control valve {IACV}-air regulator provides an air by-
pass when the engine is cold for a fast idle during warm-up.

A bimetal, heater and rotary shutter are built into the IACV-air
regulator. When the bimetal temperature is low, the air by-pass port @l
opens. As the engine starts and electric current flows through a
heater, the bimetal begins to turn the shutter to close the by-pass

port. The air passage remains closed until the engine stops and the g4
bimetal temperature drops.

SEF6368 =R
DIAGNOSTIC PROCEDURE
m FUEL PUMP CIRCUIT m LG
PINCH FUEL FEED HOSE
WITH FINGERS IS THERE INSPECTION START
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE?
OR
DOES THE FUEL PUMP A L 4
ACLAY MAKE AN
OPERATING SGUND EVERY 3 CHECK CONTROL FUNCTION. NG, Check fuel pump controf FE
SECONDS? 1. Turn ignition switch “ON". circuit.
=\ 2. Perform “FUEL PUMP CIRCUIT" (See page EC-298.)
NEXT N
[ ” Q ” YES ] in “FUNCTION TEST" mode with CL
MEF5918 CONSULT.
OR
BACTVETESTH  [] 2. Turn fuel pump relay “ON" and M
ON “QFF" in "ACTIVE TEST” mode
FUEL PUMP RELAY with CONSULT and check oper-
= = = MONITOR = == = ating sound. AT
CMPS+RPM(REF) Orpm CR
.‘ig’. 2. Pinch fuel feed hose with fingers.
S Fuel pressure pulsation D
should be felt on the fuel feed
hose for 5 seconds after igni-
ON/OFF tion switch is turned “ON". FA
MEF309F l OK
®
o BR
/ iz ST
Intak:j(x
manifollg‘\_‘_‘
&S
RS
BY
HA
Harness . -
: 43
& Z 1
IoX
SEF174T,
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

k&

SEF961S|

]

SEF9829

T
Intake manifold
~

SEF092T|

454

IACV-Air Regulator (Cont’d)
®

a |

CHECK POWER SUPPLY.

NG

1. Turn ignition switch "OFF".
2. Disconnect harness connectors (Fz3)
and (¥F56) .

. Turn ignition switch "ON”.

4. Check voltage between terminal I and
ground with CONSULT or tester.
Battery voltage should exist for 5
seconds after ignition switch is
turned “ON”.

(]

oK

v

Check the following.

"'| « Harness connectors

CORGD,

e Hamess for open or short
between harness connec-
tor (Fz) and fuel pump
relay

If NG, repair harness or

conneclors.

CHECK GROUND CIRCUIT. NG

1. Turn ignition switch “OFF”.

2. Check harness continuity between termi-
nal @ and body ground.
Continuity should exist
If OK, check hamess for short.

OK
v

Check the following.

® Harmess for open or short
between harness connec-
tor (f21) and body
ground

If NG, repair harness or

connectors.

CHECK COMPONENT NG

(IACV-air regulator).
Refer to "COMPONENT INSPECTION”
below.

OK

Y

INSPECTION END

COMPONENT INSPECTION
IACV-air regulator

Replace |IACV-air regulator.

Disconnect EFI (IACV-air regulator) sub-hamess connector.

¢ Check IACV-air regulator resistance.
Resistance:
Approximately 70 - 80Q at 25°C (77°F)
o Check |IACV-air reguiator for clogging.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

[ACV-FICD Solenoid Valve

7] EC-FICD-01
IGNITION SWITCH
ON or START BATTERY &l
I : Detectable line for DTC
7.5 75a | elerto EL-POWER. e ; Non-detectable line for DTC
MA
] 1
L/OR G/B
I B EW
L/OR
i)
\ LC
L/OR
| LR
UOR  G/B rl—]
il ‘ ' o
Gl s o 5
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é ﬂ RELAY
g RED
I N UR LR -
GY LR 4'
' ® I—un.@.n_ﬁ.[[jz ipe—  CL
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GIY 4[!. = SOLENOID
VALVE (F5%) EM]T
1 =7
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

e g DESCRIPTION
e adjusting
soTew The idle air adjusting (IAA) unit is made up of the IACV-AAC valve,
IACV-FICD solenoid valve and idle adjusting screw. it receives the
IAGV-AAC signal from the ECM and controls the idle speed at the preset
valve value.
IACV-FICD
solenoid valve
MEF0230
DIAGNOSTIC PROCEDURE
INSPECTION START
\\\\\\\'I“ljrm/, }r_l; .33
g
=:f_ 2 Cf&” i
’;:‘t CHECK OVERALL FUNCTION. OK INSPECTION END
Z0 000 m: 1. Start engine and warm it up sufficiently, 4
2. Check idle speed.
MEFE3E M/T: 700£50 rpm
A/T: 760+50 rpm (in “N’" position)
E If NG, adjust idle speed.
3. Turn air conditioner switch and blower
fan switch “ON”.
4. Recheck idle speed.
H:r:::;sor; @ 7/ M/T: Approx. 800 rpm or 1,000 rpm
«C\’i AT Approx. 800 rpm or 1,000 rpm
= (in “N” position)
Note: Idle speed is 1,000 rpm under
normal condition [ambient tem-
perature is approx. 25°C (77°F))
and 800 rpm when ambient tem-
SEF74T perature is low [less than approx.
19°C (66°F)].
*
|- y
Check if air conditioner compressor fune- NG__ Refer to HA section.
Cf-\ H tions nermally. o
OK
E v
CHECK POWER SUPPLY. NG | Check the following.
1 1. Stop engine. ® Harness connectors
= sEFgs3s] | 2. Disconnect harness connectors (Ms3)
and (Fs0) . ® Hamess connectors
3. Restart engine and let it idle. (¥s).
4. Check voltage between terminal @ and e Harness for open or
ground with CONSULT or tester. short betweern harness
Voltage: Battery voltage connector (F28) and air
oK conditioner relay
I If NG, repair hamess or
l connectors.
®

456
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

|

CHECK GROUND CIRCUIT.

1. Stop engine.

2. Check harness continuity for the follow-
ing terminals.

* Between harness connector (F23) termi-
nal @ and ambient air temperature
switch terminal (D (for location of ambi-
ent air temperature switch, refer to HA
saction.)

e Between ambient air temperature switch
terminafl @ and body ground
Continuity should exist.
if OK, check harness for short.

NG

4 €
=
@& @
SEF3645|
(B9
B
- AECT760,
™

0

T.
FCIEIET RN

i

-

7 |

SEF175T]

Check the following.
& Diode

® Harness connectors

(R, (D)

& Harmess connectors
(),

® Ambient air temperature
switch

e Harness for open or
short between hamess
connector (F23) and
ambient air temperature

switch

OK
e Harness for open or
short between harness
connector (F23) and
ECM harness connector
e Harmess for open or
short between ambient
air temperature switch
and body ground
It NG, repair hamess or
connectors.
IE 4
CHECK HARNESS CONTINUITY. NG | Repair harness or connec-
1. Disconnect IACV-FICD solenoid valve ™ tors,
hamess connector.
2. Check harness continuity between har-
ness connector terminal (3 and
harness connector terminal @,
harness connector terminal @ and
harness connector lerminal @ .
Continuity should exist.
If CK, check harness for short.
l oK
NG

CHECK COMPONENT
{IACV-FICD solenocid valve}.
Aefer to "COMPONENT INSPECTION"

on next page.
l OK

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

l Trouble is not fixed.

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

y

INSPECTION END

EC-311

.| Replace IACV-FICD sole-

noid valve.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF176T)|

{ i Spring
Plunger

SEF097K|

458

IACV-FICD Solenoid Valve (Cont’d)
COMPONENT INSPECTION

IACV-FiCD solenoid valve

Disconnect IACV-FICD solenoid valve harness connector.
e Check for clicking sound when applying 12V direct current to
terminals.

o Check plunger for seizing or sticking.
® Check for broken spring.

EC-312



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

5th Position Switch

EC-5TH/P-01
ECM (ECCS CONTROL MODULE)
@l
5SW
lLI ma : Detectable line for DTC MA
I—I—! e - Non-detectable line for DTC
YL
(Y]
YiL
D L6
YiL
YiL
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J7
T
' GL
il M
ED
YL - AT
sth
Q‘—le" B =——p B (>0
viL -(__I_IAC\UI
Others FA
g‘m T|='C0HS|Tlor~.| I I
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I _I
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e L BR
€42
8T
RS
— Refer tc last page (Foldout page).
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oy elolrle/g GY . BT
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EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

5th position switch

DISCONREGT

T.5.

SEF513P
P
(]

n

-

AEC760

ECM

am

lo| connecTor]|

[Q]

|

SEF965S)

460

5th Position Switch (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
v
CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.
2. Check voltage between ECM terminal
@ and ground under the foliowing con-
ditions.
Voltage:
Gear position: “5th” position
Approximately 0V
Gear position: Except above posi-
tion
Above 5V
v
CHECK GROUND CIRCUIT. NG T Check the following.
1. Turn ignition switch “OFF". | » Hamess connectors
2. Disconnect 5th position switch harness @
connector. # Hamnass Tor opan or short
3. Check harness continuity between termi- between 5th position
nal @ and engine ground. switch and engine ground
Continuity should exist. If NG, repair harness or
If OK, check harness for short. connectors.
OK
B v
CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Disconnect ECM hamess connector. "| @ Harness connectors
2. Check harness continuity between ECM .
terminal (7 and terminal (1. & Harness connectors
Continuity should exist. ,
If OK, check hamess for short. ® Harness connectors
(};:). (Ex)

OK o Harness for open or short
between ECM and 5th
position switch

If NG, repair harness or
connectors.
Y
CHECK COMPONENT NG.; Replace 5th position switch.

(5th position switch).
Refer to MT section (“ON-VEHICLE
SERVICE™).

OK
b4

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

il 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.

Y

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

(GTION SWITGH ATERY EC-LD/SIG-01
| |
@ o
] 1 i ] Refer to EL-POWER. e : Detectable line for DTG
7.5A  15A 15A 15A 15A m—: Non-detectable line for DTC
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é B,:Iw B.!P. Hr H,lw J @ : SE grade models
I l @ : For Canada
| i
R RW
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Refer to last page (Foldout page).
_ &l .
s fee CEbhe [EiHes ey . (F2)
2] w W GY W Ei08) |
101)102h108} [104f155
1071108ftog] {ri0]111
13[114]115] [116[17]

MECS31B

@l
B2
EM
LG
FE
€L

i

PD
FA

BR

461



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

ECM (ECCS control module)

Electrical Load Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF196P,

ECM harness o
conneqtor

BISCDNNECT @
ECM O CONNECTOR
55« 60
——————

y

CHECK OVERALL FUNCTION.

1. Tum ignition switch “OFF”.

2. Disconnect ECM hamess connector.

3. Tum ignition switch “ON”.

4. Check voltage between ECM terminal
&, 6 and ground with CONSULT or
tester.

Voltage between & and ground:
Rear window defogger “ON”
Battery positive voltage

Rear window defogger “OFF”
ov
Voltage between @ and ground:
Lighting switch “ON”
Battery positive voltage
Lighting switch “OFF”

Q) ﬂ

ov
l NG

OK

INSPECTION END

Check if rear window defogger functions
property.

NG

€ M€
ol conneeton)
55 ’

I Ecm

~

[2]

El y
=1

10,4

Hefer to EL section
{(“REAR WINDOW
DEFOGGER").

CHECK INPUT SIGNAL CIRCUIT.

1. Turm rear window defogger switch and
lighting switch “OFF".

2. Tum ignition switch "OFF"".

3. Disconnect rear window defogger relay.

4. Disconnect lighting switch harness con-
necior.

5. Disconnect ECM harmess connector.

6. Check harness continuity between ECM
terminal G and rear window defogger
relay terminal & , ECM terminal & and
lighting switch terminal @ .

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

NG

SEF177T|
DISCONMECT & DISCONMECT
l © B HAE
{ ecm IOICONNECTOR” El
60 E=EHRE
SEF178T]

OK

h 4

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

lTrouble is not fixed.

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

;

INSPECTION END
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Check the following.

For terminal &

® Harness connectors

® Harness for open or
short between ECM and
rear window defogger
relay

For terminal &

@ Harness connectors

¢ Harness for open or
short between ECM and
lighting switch

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH - -
ON or START EC MIL 01
‘ BATTERY Refer to EL-POWER.
L I |
7.5A 7.5A 7.5A
g % g s : Detectable line for DTC
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR

Fuel pressure at idling
kPa {kgfemn?, psi)

. Approximately
Vacuum hose is connected 235 (2.4, 34)
- Approximately
Vaclum hose is disconnected 294 (3.0, 43)

Inspection and Adjustment

EGR TEMPERATURE SENSOR
Idle speed*1 rpm
No-lgad*2 700150 EGR :emoperature Voltage Resistance
(in "N" position) G (°F} (v} (ML)
Air conditioner: ON 0 (32} 4.81 79-97
R - 800 or more
(in “N” position) 50 {122) 2.82 0.57 - 0.70
Ignilicn timing 20°+2° BTDC 100 (21 2) 0.8 0.08-010
Throttle position sensor idie positio\r; 03-07
*1: Feedback controlied and needs no adjustments
*2: Under the following conditions; FUEL PUMP
® Air conditioner switch: OFF -
e Electric load: OFF (Lights, heater, fan & rear defogger} Resistance [at 25°C (77°F)] 0 0.2-50
IGNITION COIL IACV-AAC VALVE
Primary voltage v Battery voltage (11 - 14) Resistance [at 25°C (77°F)] Q Approximately 10.0
Primary resistance .
fat 20°C {68°F)] a Approximately 1.0
Secondary resistance :
[at 20°C (66°F)] kQ Approximately 26.0 INJECTOR
Resistance [at 25°C (77°F}] Q 10- 14
MASS AIR FLOW SENSOR
Supply voltage v Battery voltage (11 - 14) RESISTOR
Qutput voltage v 13-17 Resistance [at 256°C (77°F)] kQ Approximately 2.2
Mass air flow s 1.5-4.5atidle*
grmisee 6.0 - 14.0 at 2,500 rpm*
*: Engine is warmed up suf?iciently and idling under no-load. THROTTLE POSITION SENSOR
Accelerator pedal conditions Resistance [at 25°C (77°F)]
ENGINE COOLANT TEMPERATURE Completely released Approximately 0.5 kQ
SENSOR Partially released 0.5 - 4.0 k2
Temperature °C (°F) Resistance Completely depressed Approximately 4.0 kQ
20 (68) 2.1-29kQ
50 (122) 0.68 - 1.00 k2
90 (194} 0.236 - 0.260 k2
464
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SERVICE DATA AND SPECIFICATIONS (SDS)
inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE FRONT HEATED OXYGEN SENSOR
HEATER

Resistance [at 26°C (77°F)] Q 23-43

Calculated load value %

At idle 10.0-24.0
At 2,500 pm H.0-250 @ﬂ

REAR HEATED OXYGEN SENSOR HEATER
INTAKE AIR TEMPERATURE SENSOR Resistance [at 25°C (77°F)] Q 23-43

Temperature °C (°F) Resistance

20 (68) 21-29kQ
CRANKSHAFT POSITION SENSOR (OBD)

80 (176) 0.27 - 0.38 kO
Resistance [at 20°C (68°F)] ©Q 166.5 - 2035 16
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